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1 MR. MARTIN: Okay. 1 A. Morethan four miles? No. | don't think
2 Q. (By Mr. Martin) While we were off the 2 that'sapparent.
3 record, Ms. Hedges, you noted that this does not 3 Q. Would you say about four miles?
4 include every feature of the Rosebud Mine, notably 4 A. It could be, uh-huh.
5 you said it doesn't identify the Big Sky Mine, it 5 Q. Okay. And AreaC isbetween AreaB and
6 doesn't have the cumulative impact area and it 6 AreaF;isthat correct?
7 doesn'tinclude, I will aso say for the record, 7 A. That'scorrect.
8 every single feature that one might identify with a 8 Q. Inresponseto my question about the
9 map; isthat right? 9 interface between Area F and Area B, you recounted
10 A. Correct. 10 theregulation that governs material damage under
11 Q. Let'sgo ahead and mark the document. 11 the Montana Surface Mining Act, didn't you?
12 (Deposition Exhibit 5 marked for 12 A. Correct.
13 identification.) 13 Q. And how would that apply vis-a-vis Areas B
14 Q. (By Mr. Martin) Again, referring to 14 and F?
15 Exhibit 5, the map that we've been talking about. 15 A. BecauseAreaBis-- AreaB and AreaF are
16 What it does identify isthe different areas, 16 within the cumulative hydrologic impact, or
17 doesn'tit? 17 cumulativeimpact areathat has been deter mined for
18 A. Itidentifiesthedifferent areasof this, 18 themineand they both affect some of the same
19 of Western Energy's Rosebud Mine. 19 watersheds, which are outside the permit boundary.
20 Q. Andwe have AreaB; isthat correct? Do 20 Q. Andyou'retalking now about surface
21 you seethat on the map? 21 waters; isthat right?
22 A. | do. 22 A. Surfaceand groundwaters.
23 Q. Andyou see AreaF on the map? 23 Q. Andyou'relooking at the CHIA again. Can
24 A. Yes 24 you say for the record what document you're looking
25 Q. AndAreaCisin between. Do you see 25 at, that isto say what table or map that you're
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1 those featuresidentified on the map? 1 looking at from the CHIA?
2 A. Yes 2 A. It'spagel3-7anditisFigure5-1.
3 Q. Anddo you have any reason to believe that 3 Q. Isthereamap inthe CHIA that you would
4 this map isinaccurate with respect to the 4 takeissuewith?
5 identification of those areas? 5 A. No. I'd have noreason to takeissue with
6 A. | havenoway totell oneway or the other 6 them.
7 without spending mor e timewith it. 7 Q. Wasthis concern about the interaction
8 Q. Soatleast asyou sit here today, you 8 between AreaF and Area B addressed in MEIC's
9 can't identify adeficiency in terms of where those 9 comments?
10 areasarelocated; isthat right? 10 A. Yes, it was.
11 A. Right. 11 Q. Canyou show me where it was?
12 MR. SULLIVAN: And | would object on the 12 A. Itwasareferenceto our scoping
13 basis of asked and answered. 13 comments.
14 Q. (By Mr. Martin) And, again, just for 14 Q. Can you describe that for the record?
15 purposes of the record, if you don't mind, based on 15 A. 1'd haveto seethe scoping commentsto
16 thismap and looking at its legend, can you say for 16 get them perfectly accurate. But it wasa reference
17 therecord how far away AreaF isfrom AreaB? 17 tothefact that they needed to consider other areas
18 A. A mileor two. | can'ttell. | mean, | 18 of theminethat were-- " where anticipated mining
19 seealegend but, you know, that's... 19 could occur, which includes at a minimum the entire
20 Q. Isitfair to say it'sover four miles 20 projected livesthrough bond release of all
21 away? 21 operationswith pending applications and all
22 A. It's--yes. No,it's--1don't know. | 22 operationsrequired to meet diligent development
23 can't tell you for sure. Possibly. 23 requirementsfor leased federal coal for which there
24 Q. Based onthismap, isn't it apparent that 24 isactual mine development information available."
25 it's more than four miles away from Area B? 25 Q. Ms. Hedges, what did you just read from?
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1 knowledge?

2 A. Tothebest of my knowledge.

3 Q. Tothe best of your knowledge, yes?
4 A. Yes.

Q. Thank you.

For purposes of the record, 1'd like to
clarify. | misspoke when | described our last
exhibit and | indicated that all of the areas were
areas of permitted mining. Am | right that Area F
10 isaproposed areaof mining as opposed to one
11 that's been permitted?

12 A. Itisan areawhereminingisanticipated.
13 Q. But no permit has been issued?

14 A. Thepermit hasbeen applied for and is
15 pending. DEQ isreviewing that now.

16 Q. Andit'snot been issued?

17 A. No.

18 MR. MARTIN: Off the record.

19 (Discussion off the record.)

20 (Deposition Exhibit 6 marked for

21 identification.)

22 Q. (By Mr. Martin) Ms. Hedges, we've laid
23 out amap that's been marked for identification as

©O© 00N O O
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1 A. | havesome familiarity.

2 Q. Anddothey giveyou anindication asto

3 thedirection of groundwater flow?

4 A. | believethat that'sthe purpose.

5 Q. Andyou'll see designations of Areas A, B,

6 Conthismap. Do you seethat?

7 A. Yes

8 Q. Andyou aso see, do you not, a

9 designation for Big Sky Mine?
10 A. Yes.
11 Q. Do you have any reason to believe that
12 these potentiometric contours are not drawn
13 accurately?
14 MR. SULLIVAN: And before you answer, I'm
15 going to object both on the basis of foundation
16 interms of the witness as not being advanced
17 asan expert and, second, I'm not sure asto
18 wherethisfitsinto the 26 issues that you've
19 gpecified an organizational representative to
20 appear thismorning.
21 Q. (By Mr. Martin) Okay, you can answer the
22 question.
23 A. Canyou repeat it?

17
18
19
20
21

Rosebud Coal and Spoil plotted for monitoring well
water levels at the Rosebud and Big Sky Minesin
2012.

Q. And you know, don't you, what

potentiometric contours are?

22 A. Moreor less. | am not a scientist. | am

23 not an expert.

24 Q. Butyou're familiar with those sorts of

25 contours, aren't you?

24 Exhibit 6. You'll note in the bottom left-hand 24 MR. MARTIN: Go ahead.
25 corner it has the designation Figure 8-5, 25 (Previous question read.)
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1 Potentiometric Surface of the Rosebud Coal and 1 A. | amnot an expert so| have noway to
2 Spoil. And I'll certify for the record that that is 2 know oneway or theother.
3 adocument that was taken from the CHIA and | 3 Q. (By Mr. Martin) Soisit fair to say that
4 believeit'sat page 13-21. And let'stalk about 4 onthat issue MEIC/Sierra Club has no position?
5 whereit came from. 5 A. No,itisnot fair to say.
6  Youhavethe CHIA in front of you, do you 6 MR. SULLIVAN: And | would say that that
7 not, Ms. Hedges? 7 asocalsfor alega conclusion, object on
8 A. |do. 8 that basis.
9 Q. And isthisdocument the same map that 9 Q. (By Mr. Martin) So the accuracy of
10 appearswithin the CHIA at page 13-217? 10 potentiometric contoursis not something that you're
11 A. Yes, it appearsto be. 11 ableto testify about at this point in time; is that
12 Q. [I'll ask you, if you don't mind, if you 12 right?
13 would look at this map and review it. You'll see 13 A. lamnot. | am not a hydrologist.
14 that there are certain lines that are drawn on the 14 Q. And the organizations are not prepared at
15 map. Do you know what those are? 15 thispoint in time to contest the accuracy of those
16 A. Thisisthe potentiometric surface of 16 potentiometric contours; is that correct?

17
18
19
20
21
22
23
24
25

MR. SULLIVAN: And | would object as being
beyond the basis of the 30(b)(6) deposition.
Q. (By Mr. Martin) You can answer the
guestion.
A. Canyou repeat it?

MR. MARTIN: Go ahead.

(Previous question read.)
A. Tothebest of my knowledge, no.
Q. (By Mr. Martin) Would you agree with me
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1 that potentiometric contours tend to provide 1 scientific evidence that would suggest to you that
2 evidence of the direction of groundwater flow? 2 groundwater from Area B would flow in the direction
3 MR. SULLIVAN: And, John, do you mind if | 3 of AreaF?
4 have a standing objection on the same grounds 4 A. | believethat isyour job to demonstrate.
5 if you're going to pursue this potentiometric 5 Q. And| appreciate the legal burden. But do
6 map? |'ve stated objections as being on 6 you know of any evidence that demonstrates to the
7 foundation -- 7 contrary?
8 MR. MARTIN: That'sfine. 8 A. I'd havetolook at therecord. It's
9 MR. SULLIVAN: -- and also as beyond the 9 possiblethat itisin the CHIA.
10 scope of the 30(b)(6) -- 10 Q. Butyou don't know?
11 MR. MARTIN: That'sfine. 11 MR. SULLIVAN: Objection, asked and
12 MR. SULLIVAN: -- deposition notice. 12 answered.
13 A. Can you repeat the question? 13 MR. MARTIN: Shedidn't answer the
14  (Previousquestion read.) 14 question.
15 A. | believethat'swhat they indicate. 15 Q. (By Mr. Martin) You don't know, do you?
16 Q. (By Mr. Martin) And I'll invite your 16 A. TheCHIA map indicatesthat thereisa
17 attention to AreaB. Do you see that designation? 17 hydrologic connection at some point, whether it's
18 A. | do. 18 ground or surface water, between these areas and
19 Q. And can you discern from the 19 that wasnot analyzed in the CHIA.

N
o

potentiometric contours the direction of groundwater
flow?

A. No. | amjust not an expert in thisarena

and if | tried to guess, | would probably bein
error and | don't want tobein error. | would
probably want to seek expert advice.

NN N NN
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20
21
22
23
24
25

Q. Ms. Hedges, can you identify any map, any
place in the CHIA that even suggests that
connection?
MR. SULLIVAN: Objection, asked and
answered.
A. Any map? | don't know of any, but |

Q. Okay. And let'stalk about that for a

minute. Areyou aware of any scientific evidence
that groundwater would flow from Area B to the west
toward Area F?

A. | believetherearecertain areasin which

the drainages do flow into the same drainage.

Q. And, again, I'll invite your attention to

Exhibit 6. Can you point to one of those drainages?
A. TheAreaB, if you look at all of AreaB

and you go beyond this-- | would like to stop and
say that wasthe purpose of our complaint iswe do
not believe that you have adequately shown what
AreaF isgoingtodoin relation to theimpacts
from Area B. They are both potentially going to
impact the same watersheds and it isyour burden to
show what that impact will be. And we do not
believe that that has been donein therecord.

Q. And you would agree with me that this

document is from the record; isthat right?

A. That iscorrect.

Q. And with potentiometric contours, it does

give you an indication of the direction of

23 groundwater, doesn't it?

24 A. That's--Yes, | believe so.

25 Q. Isthere any evidence, any credible
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haven't looked closely at the maps because | am not
a hydrologist.

Q. (By Mr. Martin) Ms. Hedges, if |
understood your testimony a moment ago, you
referenced what you described a, "a CHIA map," that
demonstrated a hydrologic connection between Area F
and AreaB. Whereisthat map?

A. That map -- well, themap -- Let mefind
themap. Whereisthat map? Theseare my stickies.
Themap ismap 5.1, but it doesnot include Area F.
But Area F iswithin, asstated by DEQ in its
responseto our interrogatories, their response
is--if you'd likemeto find them, | can -- there
ispartsof AreaF that arewithin the AreaB
hydrologic impact ar eas.

Q. Letmeseeif | understand your testimony.
| think your answer to my question isthat Area B
and a part of Area F iswithin the cumulative impact
areg; isthat right?

A. | believethat's stated correctly.

Q. Okay. And so the basisfor your testimony
that there is a hydrologic connection between Area F
and Area B issimply that a part of AreaFiswithin
the cumulative impact areg; is that correct?

MR. SULLIVAN: And | think that it
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1 misstates the deponent's testimony. 1 A. Oh,yes. Yes, it was.
2 MR. MARTIN: And that's why I'm asking the 2 Q. Andyoudon't know at this point in time
3 question. 3 whether or not Exhibit 6 gives you an indication as
4 Q. (By Mr. Martin) Answer the question. 4 tothedirection of groundwater flow from Area B and
5 A. DEQinitsresponsetoour --in 5 gpecifically from AM4, do you?
6 Respondent's Responseto Petitioners First Set of 6 A. Could you repeat that question?
7 Requestsfor Admissions and Requestsfor Production, | 7 Q. Why don't | rephraseit. I'm sorry.
8 thereareanumber of placesin which DEQ identifies | 8 Do you know the direction of groundwater
9 that portionsof Area F arewithinthe AreaB area. 9 flow from the areathat's designated as Area B
10 Q. And do you have any evidence anywherein 10 and/or AM4?

[En
[EEY

11 the CHIA or elsewhere that thereis a hydrologic A. | know that the CHIA, thewritten CHIA

12 connection between Area B and Area F? 12 describesalot of the groundwater flow as going

13 A. Thatisthepurposeof a CHIA isto make 13 towardsEast Fork Armells Creek, and thereisalot
14 that determination and that isnot in therecord. 14 of placesin the CHIA that describe groundwater flow
15 MR. MARTIN: Read back the question. 15 inthisarea. Becausel am not a hydrologist, |

16 (Previous question read.) 16 rely moreon wordsthan | do on potentiometric maps.
17 MR. SULLIVAN: And | object on the basis 17 | gotoexpertsfor that type of information.

18 of asked and answered and argumentative. 18 Q. And have you been to an expert or seen

[En
©

19 A. Thereisafailuretomeet your burden

20 showingthat thereisno connection between thetwo
21 of them.

22 Q. (By Mr. Martin) Butam | right in saying

23 that at this point in time you're not aware of any

words that would indicate to you that groundwater
was flowing from Area B to Area F?

MR. SULLIVAN: And I'm going to object to
the form of the question on several bases.
First, it's a compound question; second, it's

N N NN
w N - O

24 scientific information that there is a hydrologic 24 confusing; and, third, we have not disclosed
25 connection between Area F and Area B? 25 that we will be using any testifying expertsin
Page 39 Page 41
1 A. Wehavenot seen any presented. 1 thisproceeding and to the extent the petition
2 Q. | don't want to be argumentative. And | 2 organizations have consulted with experts with
3 think what your testimony isisthat thereis not, 3 their attorneys, that's attorney work product
4 tothe best of your knowledge, any scientific 4 and otherwise privileged.
5 evidence that demonstrates a hydrologic connection 5 Q. (By Mr. Martin) Well, let's clarify the
6 between AreaB and AreaF; isthat right? 6 question. Areyou aware of any expert opinion that
7 A. Ontherecord? No, | don't believethere 7 would suggest to you that groundwater flows from
8 isany. 8 AreaBtoAreaF?
9 Q. Isthere any elsewhere off the record? 9 A. | amnot aware.

10 A. Goodnesssakes, | don't know.

11 Q. Okay. Haveyou worked at all with

12 potentiometric contours?

13 A. No. I'm not awater, groundwater expert

A
o

Q. Andisthere an indication someplacein

the text that groundwater would flow from Area B to
AreaF?

A. | believeyou are mistaken in how you are

el el
w N R

14 by any means. 14 representing what you think isour position. Our
15 Q. Soisitfair to say you don't know the 15 position isthat it isthe areathat isimpacted, so
16 direction of the groundwater from the AM4 area 16 it would be not that groundwater might flow
17 within AreaB; isthat right? 17 underneath AreaF from Area B, it isthat the
18 A. It'slisted inthe CHIA, and I'd be happy 18 development of both areas has the potential to
19 tofindit for you in the CHIA and read it back to 19 impact the hydrology in the area.

20 you. That information, some of it isprovided in 20 Q. Do they interact with one another?

21 theCHIA. 21 A. They may.

22 Q. And Exhibit 6 istaken from the CHIA as 22 Q. Andwhat would make you say that?

23 well; isthat right? 23 A. Becausethey both liewithin the

24 A. Which one was Exhibit 67 24 cumulativeimpact area.

25 Q. It'sthisone. 25 Q. And that'sthe only basisfor that
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1 testimony; isthat right? 1 hydrologic impact areathat includes, based upon
2 A. It seemslike agood reason. 2 DEQ'sresponseto our interrogatories, it includes
3 Q. Butthat'sthe only basisfor your 3 portionsof Area F. Both of those mine developments
4 testimony; isthat right? 4 could have an impact on the hydrology in the area
5 A. That iswhat thelaw requires. 5 both surface and ground.
6 Q. Isitcorrect that that's the only basis 6 Q. And ! understand that that's the basis of
7 for your testimony that these two areas at least in 7 your testimony. Isit your position that DEQ did
8 part are within the cumulative impact area? 8 not examine that issue?
9 A. Yes 9 A. Thatisour position.
10 Q. Let'sgo to the next exhibit. 10 Q. And asyou sit heretoday, you don't know
11 MR. SULLIVAN: John, do you know wherein 11 whether Exhibit 6, the document that we looked at
12 the CHIA itis, just to get our bearings? 12 just prior to this, really addresses that issue?
13 MR. MARTIN: We will herein amoment. 13 A. ltdidn't appear to, because Area F wasn't
14  (Deposition Exhibit 7 marked for 14 even marked on that map.
15 identification.) 15 Q. But there were potentiometric contours
16 Q. (By Mr. Martin) Ms. Hedges, we have a 16 that were drawn around AreaF; isthat right?
17 document that's been marked for identification as 17 A. DEQ declined in therecord to analyze
18 Exhibit 7. And if recollection serves, thisis 18 AreaF becauseit said that it was not anticipated.
19 actually adocument, or | should say a map that you 19 Weknow that's part of therecord.
20 referred to in your testimony afew minutes ago. It 20 MR. MARTIN: Can you read back the
21 s, according to the legend in the bottom left-hand 21 question?
22 corner, Figure 5-1, locations and extents of surface 22 (Previous question read.)
23 water and groundwater cumulative impact boundaries 23 A. Perhaps. I'd haveto go back and look.
24 and it istaken from page 13-7 of the CHIA. Could 24 Q. (By Mr. Martin) Let's do that.
25 you take alook at that document, please? 25 A. But DEQ did not identify Area F on the map
Page 43 Page 45
1 A. Yes 1 or intherecord becauseit declined to do so
2 Q. Isthis, infact, adocument that's taken 2 intentionally.
3 fromthe CHIA? 3 Q. Allright. You see, don't you,
4 A. Yes itis. 4 potentiometric contours that were drawn around
5 Q. And thiswas the document that you 5 AreaB, do you not?
6 referred to afew moments ago; is that right? 6 A. B,yes
7 A. Yes 7 Q. And do you see contours that were drawn
8 Q. Andjust for clarity of the record, can 8 around the western portion of that exhibit?
9 you explain what the red line depictsin this 9 A. Yes
10 exhibit? 10 Q. And do they give you any indication asto
11 A. It'sthegroundwater cumulative impact 11 thedirection of groundwater flow?
12 area. 12 MR. SULLIVAN: I'm going to object on the
13 Q. Andafew minutes ago you testified that 13 basis of foundation, and I'm aso going to
14 you believed that there were both surface and 14 object on the basis of afailure to identify

15
16
17
18
19
20
21
22
23
24
25

groundwater connections between AreaB and AreaF.
Did | get that right?
A. No, you did not.
MR. SULLIVAN: And I'm going to object on
the basis of misstating the testimony.
MR. MARTIN: Fair enough.
Q. (By Mr. Martin) Isit fair to say that
you are uncertain as to whether or not there was a
connection between AreaF and Area B?
A. Thatisincorrect. | am certain that DEQ
hasdrawn aline on a map indicating the cumulative

NNMNNDNNERFR PP PP
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this as an issue in the notice, the 30(b)(6)
that was issued.

MR. MARTIN: Just for the record, we did
identify in Item 4 that the issue as between
AreaB and Area F would be the subject of this
deposition.

A. Uh-huh.

Q. (By Mr. Martin) Now, going back to the
guestion, isthere an indication as to the direction
of groundwater flow from the potentiometric
contours?
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1 question.
2 (Previous question read.
3 A. Thatisavery broad question and it is
4 quite possiblethat wedid in newsletters. | mean,
5 1'm unclear on whether you mean formal writing to
6 DEQ or general writing, for example, alertsto our
7 membersor newsarticles or anything that BLM was
8 considering. That isadifficult question to answer
9 becauseit'sreally outside the scope of what you've
asked here.

If you want what'sin therecord, then |
can just point to the commentsthat we have
submitted. But outsidetherecord, that'stoo
broad.
Q. (By Mr. Martin) Let'stalk then about any
writing that you addressed to DEQ.

MR. SULLIVAN: And I'm going to object
aso on the basis that it does exceed the scope
of the matters identified in the 30(b)(6)
notice, that it is inherently too broad and,
therefore, it's an inherently ambiguous and
confusing question. With those objectionsto
form, the deponent may answer.
24 A. | believethat based on what | know today,
we filed comments within the comment periodsthat

Page 64

1 A. Okay. Yes.

2 Q. And according to the legend here, that is

3 theareafor groundwater CIA; isthat right?

4 A. Yes

5 Q. AndCIA, do you understand that to mean

6 cumulativeimpact area?

7 A. Uh-huh.

8 Q. Theanswer isyes?

9 A. Yes. Sorry.

10 Q. Andthedotted linethatisin| guessa

11 purple color, do you see that dotted line?

12 A. | do.

13 Q. And that isthe cumulative impact areafor

14 surface water. Do you see that?

15 A. Yes, | do.

16 Q. Okay. And do you know roughly where

17 AreaF would be on this document?

18 A. Tothebest of my knowledge, Area F isout
19 here.

20 Q. Andif you don't mind, if you could draw

21 on that document roughly where you think it is.
22 A. | just want to go on therecord saying |

23 haven't seen amap of AreaF. Wearelooking
24 forward totherelease of the draft environmental
25 impact statement soon, which will giveusmore

Page 63

1 areallowed by law and | don't believe that we put
2 anything elsein writing. Theonly written

3 interactions| had with DEQ were something like a
4 request for an extension.

5 Q. (By Mr. Martin) Thank you. Let's go back

6 tothe document that was marked for identification

7 asExhibit 7. And thenjust for clarity of the

8
9

record --

A. Isthis7? | can't see. | still can't
10 see
11 Q. Justfor clarity of the record, can you

identify what this document is?

A. ThisisFigure5.1inthe CHIA that's
entitled L ocations and Extents of Surface Water and
Groundwater Cumulative Impact Boundaries.
Q. Okay. Andinyour prior testimony, if |
understood you correctly, you did not dispute the
boundary that was drawn for purposes of the
cumulative impact areg; is that right?

A. Tothebest of my knowledge, that'sright.
Q. And canyou seethered line that's on

22 Exhibit 7? Do you see that?

23 A. Thepink line? Isthistheoneyou're

24 referring to?

25 Q. Pink.

14
15
16
17
18
19
20
21
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detail. Sothisisjust my guesstimate.
MR. MARTIN: Let's go off the record.
(Discussion off the record.)

Q. (By Mr. Martin) Let the record reflect

that while we were off the record the witness

examined Exhibit 5 and you've circled an areaon
Exhibit 7 roughly where you believe Area F would be;
isthat right?
A. Correct.

Q. Andinyour prior testimony you indicated

that there would be interaction between Area B and
AreaF with respect to surface waters. Did | get

that right?
A. Therewould beinteraction, yes, between

the hydrology of -- the drainage ar ea basically of
ground and surface water for Area B with the
drainage area of groundwater and surface water for
AreaF.

Q. And AreaB, can you point to the streams

that interact with Area B?

A. AreaB flowsinto East Fork Armells Creek

and | believe part of it, maybe, | haveto look back
into the CHIA, flowsinto L ee Coulee, which affects
Rosebud Creek. But Area B then flowsall the way to
East Fork Armells, whereit combineswith West Fork
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1 ArmellsCreek to form Armells Creek lower down. 1 the north of the Rosebud Mine; is that right?
2 Q. Okay. Wdll, first let'stalk about Lee 2 A. Yes.
3 Coulee. Areyou familiar with any indication that 3 Q. And do you know how far north?
4 groundwater would flow from AM4 into Lee Couleg? 4 A. No. I'd venture a guess of probably ten
5 A. Weareconcerned with the cumulative 5 milesor so, but I could beright or wrong by quite
6 impactsfrom AreaB. Amendment 4isjust onesmall | 6 afew miles.
7 amendment to the Area B permit. 7 Q. Andyoutalked about or | asked for your
8 Q. And areyou familiar with whether or not 8 testimony concerning the surface water CIA; is that
9 groundwater would flow from AM4 to Lee Coulee; do 9 right?
10 you know? 10 A. Yes.
11 A. I don't know the answer tothat. It's 11 Q. Anddo you see wherethe CIA islimited
12 AreaB that isthe subject of our concern. Thisis 12 with respect to East Fork Armells Creek and West
13 an amendment to that permit. It isnot a permit 13 Fork Armells Creek?
14 that standson itsown. 14 A. 1 do.
15 Q. Sotheanswer isyou don't know asyou sit 15 Q. And that'swell below the ten-mile
16 here today about the flow of groundwater from AM4 16 distance--
17 toward Lee Coulee, do you? 17 A. That'swell below. Can you repeat that?
18 A. | donot know. 18 Q. I'msorry. Let merephrasethat. That
19 Q. Okay. Let'sgo back to the two surface 19 boundary iswell south of the point where East Fork
20 watersthat you mentioned in addition to Lee Coulee. 20 Armells Creek meets West Fork Armells Creek; isthat
21 Onewas West Fork Armells Creek. | gather fromyour |21 correct?
22 testimony that you believe that Area F would have an 22 A. Yes, but thewater isthe sameand the

N
w

impact on West Fork Armells Creek; is that right?
A. That'smy prediction. | also believe
thereisa potential for it to impact East Fork

NN
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24
25

legal requirementsfor that water arethe same when

it comestoimpairment.
Q. AmI right that you didn't dispute the

statement what they think.

Q. Okay. Wéll, let's stop there. Asyou sit

here today, are you aware of any evidence that
groundwater from Area F would flow to East Fork
Armells Creek?
A. It hasnot been provided in therecord.

Q. And even outside the record, are you aware

©O© 0N~ WDNPRP
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[

Armells Creek?

A. Not being a hydrologist, | don't know the
14 answer tothat. | don't know if it would or not.
15 That'sthe purpose of developing a record.

16 Q. Sotheanswer isyou just don't know?

17 A. 1justdon't know.

18 Q. Okay. And let'saso go back to AreaB.

RN
w N

22 Armells Creek?
23 A. I'm not awar e of any evidence.
24 Q. Andyou mentioned that East Fork Armells
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Armells Creek, but that's -- we will see when they
come out with their draft environmental impact

of any evidence that would suggest that groundwater
or surface water from Area F would flow to East Fork

19 Areyou aware of any scientific evidence that would
20 suggest that groundwater or for that matter surface
21 water from Area B would make its way to West Fork

25 Creek and West Fork Armells Creek eventually meet to

© 00N O~ WNP

1
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20 A. Just across East Fork Armellsfrom AreaB.

21
22
23
24
25

boundary of the cumulative impact area; is that
right?

A. | did not.

Q. And the place where East Fork meets West

Fork of Armells Creek iswell outside the cumulative

impact area; isthat correct?

A. Yes. Accordingtothismap, yes.

Q. Andthat isintherecord; isthat
correct?

A. Yes thatisintherecord.

Q. Ms. Hedges, just to refresh your
recollection, I'll refer again to Exhibit 5 which,
of courseg, isthe map of the Rosebud Mine that
designates the different areas of existing or
proposed permits. Do you see where AreaC is
located?

A. Yes.

Q. And can you describe where it's located
for the record?

Q. Andisitfair to say that it's between
AreaB and Area F?

A. Yes

Q. And | think you indicated that you have a
copy of the CHIA in front of you; isthat right?

Page 69
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Q. (By Mr. Martin) Let's move on.

Let'stake abreak here for just afew
minutes, if you don't mind.

(Break taken.)
Q. (By Mr. Martin) Just a couple of
follow-up questions. Y ou indicated in your
testimony that you were concerned with the entirety
of AreaB, not just AM4; isthat right?
A. Yes
Q. Andwe agree, don't we, that the
evaluation that DEQ is required to conduct iswith
respect to AM4 and obvioudly it needs to consider
cumulative impacts; isthat right?
A. DEQ'sobligation under the law isto look
at the cumulative impacts and the burden ison the
company to show that they will not have -- | can
read you the text from the ARM.
Q. I'mnotinterested in --
A. Yeah. But the company hasaburden to
provethat they're not going to harm thewatersin
thearea. | havetoread this.
Q. Wdl, andlet's --
A. Butit'scumulative.
Q. AmlI right that the evaluation that we're
concerned with now is AM4 as opposed to past mining
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A. That isa caveat that we perhaps disagree
on the scope of what that means. Your caveat seems
to be the exception that swallowstherule.

Thelaw says, " The Department may not
approve an application submitted unlessthe
application affirmatively demonstrates and the
Department’'swritten findings confirm the hydrologic
consequences and cumulative hydrologic impacts will
not result in material damage to the hydrologic
balance outside the permit area." And that includes
existing and previous mining impacts from on the
hydrology of the area.

Q. (By Mr. Martin) I'm not trying to make

this more difficult than it sounds. 1'm just trying

to clarify for purposes of the record that the
evaluation that DEQ was required to do and for which
we submitted a PHC was for AM4 as opposed to past
mining that might have occurred in Area B; isthat
right?

A. | believethat an amendment to an existing

per mit needsto consider the impacts from that
per mitted area, including the amendment.

Q. Okay. Whenyou said it must include the
impacts from that permitted area, am | to understand
that in terms of the cumulative impact analysis, one

©O© 0N~ WDNPRP
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that may have occurred at Area B with the caveat
that DEQ is obligated to consider cumulative
impacts?

MR. SULLIVAN: Well, I'm going to object
becauseit callsfor alegal conclusion.

MR. MARTIN: Let merespond to that for
purposes of the record. 1'm reacting to an
assertion from the witness and | think it's
fair for me to walk through a door that she's
opened. So for that reason, I'll continue on
these lines when she's made an assertion of
that nature. | think it's necessary that |
react to it.

MR. SULLIVAN: Well, without you and |
becoming argumentative, we can each state our
positions and objections. | believe that the
question is objectionable and I've stated the
basis.

And | would also add that the further
objection is, as |'ve stated before, that it
exceeds the matters that have been identified
in the 30(b)(6) Notice of Deposition.

MR. MARTIN: Okay. Can you read back the
guestion?

(Previous question read.)
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must consider the area that was previously

permitted; isthat right?
A. Yes. Theimpactsfrom theareathatis
previously mined.

Q. But you're not suggesting that either

Western Energy or DEQ was obligated to go back and
reevaluate a permit that was granted and acted upon
many years ago?
A. They arerequired to analyze the impacts

of the activity from that permitted activity that
could have a cumulative impact on the hydrology in
the area when combined with theimpacts from the
amendment to that same permit.

Q. Butit'snot asif you're suggesting that

DEQ isrequired to redo its permit analysis for the
balance of AreaB; isthat right?
A. DEQ doesn't haveto act asif Area B has

never been mined, but DEQ does have to analyze the
impactsfor mining in Area B.

Q. Andthat'sinterms of the cumulative

impact analysis; is that right?
A. Yes

Q. Ilook at Exhibit5and | see AreaC is

between Area B and Area F and from the passages that
we just discussed a few minutes ago, DEQ also sees
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1 that as something that deserves some consideration. 1 tothenatice. The notice specifically
2 Asalayperson would you disagree with the notion 2 addresses the interaction between Area B and
3 that for there to be an impact from Area B on 3 AreaF. | don't have another witnessto ask.
4 AreaF, there would aso have to be an impact on 4 You've not designated an expert. Thisisthe
5 AreaC? 5 only witness testifying on behalf of your
6 A. No. | would disagreewith that. 6 client. | haveto ask the question of her.
7 Q. And then just as the testifying witness on 7 MR. SULLIVAN: Well, first of al, if we
8 behaf of MEIC and the Sierra Club, do you know of 8 can get back to the protocol of making sure
9 any science that would support that disagreement? 9 that when you're examining the designated
10 A. Common sense would support that 10 witnessthat we're sure asto what matter
11 disagreement. 11 you're examining her on, that would, | think,
12 Q. Andtell mewhat that common senseis. 12 beauseful and required procedure, number one,
13 A. Becausethey only share-- Area F and 13 and, number two, | haven't seen specifically
14 AreaC only shareavery small boundary. The 14 wherethisitem isincluded in your notice of
15 remainder of AreaF, according to the map that he 15 deposition and, number three, she has no
16 hasprovided, hasa much larger boundary that isnot |16 foundation and qualification for her to be able
17 bounded by Area C, and so thereisthe possibility 17 to be doing hydrogeological analysis.
18 that water could flow off Area F either via ground 18 MR. MARTIN: And, you know, obviously
19 or surfacewater and not have any interaction with 19 she'sthe only witness that you've designated;
20 AreaC. 20 isthat right?
21 Q. Okay. And why don't we clarify this 21 MR. SULLIVAN: Sheisthewitnessand if
22 testimony. Where are you suggesting that the 22 you -- and certainly, John, if you want to
23 groundwater would come from Area B to makeitsway |23 ground thisin the matters that you've
24 toAreaF? 24 identified as the representative of the
25 A. Toclarify thetestimony, | never said 25 organizations appearing here this morning, you
Page 87 Page 89
1 groundwater from Area B would moveto Area F. 1 know, we can certainly take alook at that.
2 Q. Wéll, let me ask the question then. Would 2 MR. MARTIN: Okay. Let'slook at Item
3 groundwater make itsway from Area B to Area F? 3 Number 1 and I'll read it into the record.
4 MR. SULLIVAN: And I'm going to object on 4 "The hydrologic interaction, including surface
5 the same grounds as I've objected before, one, 5 and groundwater impacts between Area B and
6 foundation for thiswitnessin terms of her 6 AreasFor G." Now isn't that the subject
7 training and expertise, and aso as beyond the 7 matter that we're discussing right now?
8 scope of the mattersidentified in the 30(b)(6) 8 MR. SULLIVAN: That is.
9 deposition notice. 9 Q. (By Mr. Martin) Okay. Then let me ask
10 A. Water flows downhill and around obstacles 10 thequestion. Asthe designated witness on that
11 and then water combineswith water from other areas, |11 subject, can you point mein the direction -- can
12 and that could happen in thisinstance where water 12 you write on this exhibit where it is that
13 from Area B and water from Area F are both 13 groundwater would make its way from Area B to AreaF
14 contaminated and enter the same hydrologic ar ea. 14 even hypothetically?
15 Q. (By Mr. Martin) Can you draw on Exhibit 5 15 A. First, theburden ison you to show that
16 where groundwater might potentially come from AreaB |16 thisisnot the case. Second, thereisamap that
17 andflow to Area F? 17 drawsacircle, asyou have shown, around the
18 MR. SULLIVAN: And I'm going to object on 18 cumulativeimpact areathat showsthat these two
19 the same grounds and I'm also going to instruct 19 areasare affecting the samewater bodies
20 the witness not to respond because it is beyond 20 potentially, and you have failed to provide any
21 the scope of the 30(b)(6) deposition notice and 21 analysisin therecord regarding whether or not
22 it's beyond the scope of her training and 22 AreaB and Area F water interactswith each other.
23 qualifications, as the witness has stated. 23 Whether it'sflowing towardsthe other or
24 MR. MARTIN: Let meremind you that this 24 notisirrelevant. It ishow they interact when
25 isthe witness that you designated in response 25 they do combine and wherethey occurs. Your
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1 definition of anticipated uses, it does not include
2 AreaF and on page 7, number 4 --
3 Q. Youknow, I'mgoing to interrupt you and |
4 haveto ask that you answer the question. Areyou
5 unable to even describe or draw on this exhibit a
6 hypothetical groundwater connection between Area F
7 and AreaB?

8 MR. SULLIVAN: | object to the

9 interruption of the answer. The answer was

10 being responsive and it was describing as best

11 thiswitness with her qualifications could her

12 responseto your question. And | would liketo

13 have at |east the courtesy of her being ableto

14 make her response and you can follow up with

15 whatever questions you care to, but the

16 deponent should be alowed to fully answer a

17 question that's proffered.

18 MR. MARTIN: Andin fairness, it was not

19 responsiveto the question. It was a statement

20 of the genera position that your client has

21 made.

22 Now, look, | don't like to interrupt

23 witnesses and I'm not going to make that a

24 practice, but thisisunusual. | asked a

Page 90
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hydrologist, iswhat isin therecord and DEQ's
record admitsthat it did not analyze this. Soll
could give you an opinion and it would be
meaningless because | am not a hydrologist, |
haven't looked at theraw data, and it hasn't been
provided in therecord.
Q. And, Ms. Hedges, thenisit fair to say
based on what you just described that as you sit
here today, you don't know of away that groundwater
would interact between Areas B and F?
A. Itisnotincluded in therecord, so no.

MR. MARTIN: Read back the question.
A. S0, no, it hasnot been included in the
record.
Q. (By Mr. Martin) So the answer isyou
don't know of any potential hydrologic impact
between Areas F and B?
A. | don't know whether thereisa potential
or not a potential becauseit hasn't been included
in therecord.
Q. Okay. Let'smoveon.

In various documents Sierra Club/MEIC has
indicated a concern for the impact of AM4 on Rosebud
Creek and itstributaries; isthat right?

[N
(&3]

look on page 4, Request for Admission Number 3,

[EN
~N o

of those say that, " DEQ admitsthat the proposed
Area F permit areas are within the cumulative
hydrologic impact area, but DEQ's CHIA for
Amendment 4 did not address any of the potential
hydrologic impacts expected from the proposed
AreaF. A portion of the currently proposed Area F
operation iswithin the cumulative hydrologic impact
areaidentified in DEQ'sCHIA."

All' I can go off of, because | am not a

NNDNDNNDNPE PR
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Number 4, and Number 6, Interrogatory Number 6, all

25 question. I'm not getting an answer. 25 A. Yes.
Page 91 Page 93
1 MR. SULLIVAN: | object to the objection 1 Q. What isthat concern?
2 totheanswer. You know, youand I, John, can 2 A. Theconcernisthat you failed to consider
3 sort thisout, but | think the best way to do 3 theimpactsfrom Area B, which you are amending the
4 itistoalow thewitnessto finish. It then 4 permit on Rosebud Creek. It isthat it'snot
5 alowsyou to follow up with your questions -- 5 Amendment 4 per sg, it isthe cumulativeimpacts
6 MR. MARTIN: All right. 6 from AreaB that areimpacting L ee Coulee and other
7 MR. SULLIVAN: -- and then we can move 7 tributariesthat go into the Rosebud.
8 forward with an appropriate record that we can 8 Q. Andisitfair to say, without going
9 do with what we feel is appropriate. 9 through what we've been through with respect to
10 Q. (By Mr. Martin) And, Ms. Hedges, if you 10 AreaF, youdon't, asyou sit here today, know the
11 want to finish your answer, by all means, go ahead. 11 direction of groundwater flow from AM4?
12 A. Thank you. | would liketo. 12 A. I'msureit'sin, you know, thereis some
13 If you look on DEQ's responseto our 13 evidenceof that in therecord and | could find it
14 interrogatories, our requestsfor response, if you 14 for you if you'reinterested.

15
16
17
18
19
20
21
22
23
24
25

Q. Andin terms of the maps that we've showed
you with the potentiometric contours, that doesn't
tell you even the direction of the groundwater; is
that right?

A. It givessomeinformation regarding the
direction of the groundwater, but the hydrology in
that areais complex, asisthe geology. And sothe
potentiometric map is helpful but it isnot a
complete analysis.

Q. But you don't know asyou sit here today
whether or not, for example, groundwater could make
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MONTANA BOARD OF ENVIRONMENTAL REVIEW

IN THE MATTER OF: )

APPEAL AMENDMENT AM4 ) CAUSE NO. BER 2016-03 SM
WESTERN ENERGY )

COMPANY, ROSEBUD STRIP ) INTERVENOR

MINE AREA B ) RESPONDENT’S NOTICE OF
PERMIT NO. C1984003B ) DEPOSITION ON APPELLANT

Pursuant to Administrative Rules of Montana 1.3.217 and Montana Rule of Civil
Procedure 30(b)(6), Intervenor Respondent Western Energy Company (“Western Energy™)
hereby will take the deposition under oral examination of Appellant Montana Environmental
Information Center and the Sierra Club (collectively “MEIC/Sierra Club®) before a court reporter
at the offices of the Montana Department of Environmental Quality, 1520 East Sixth Avenue,
Helena, Montana on May 12, 2016 commencing at 9 AM and continuing thereafter at times to be

agreed upon among counsel for all parties. MEIC/Sierra Club must designate one or more






persons to testify on MEIC/Sierra Club’s behalf, who can provide all information known. or -

reasonably available to MEIC/Sierra Club on the following matters:' o

1. The hydrologic interaction, including surface and groundwater impacts, between Area B and
Areas F or G; .. |

2. The impact of mining in Area F or in Area B on the water quantity and '.E'p'Jality in the
Rosebud Coal seam; o :

3. The existence and nature of wadeable streams within the cumulative hydrdlogic impact area
identified in the CHIA; .. | |

4. Any impact from mining in the AM4 area on aquatic life in East Fork Armells Creek or on
any other stream; | | .

5. The impact of AM4 on Rosebud Creek and the tributarieé to Roscﬁud Creek, iﬁcluding, but
not limited to, AM4’s impéct oﬁ .S'p.rir.lg (f;'e;ek, ..P(.)nszf..C:reél.(, .C(.)\..;?.Cl;e.ek; South Fbrk Cow
Creek, Emile Coulee, and Lee Coulee; a |

6. Any projected increase in total dissolved solids (“TDS”) or electricai .cc.)ndUCtivity' in
Rosebud Creek a_n.d/or its t_fibutﬁr_ies from mining in the ai’éa of AM4, : |

7. Any effect frofn 'ah):f incx:e'a.se'in TDS or el..ectr.ical conductivity in E;l's't' Fork Anﬁells C.,reek. a
related to or caused by mining in the area of AM4;

8. The impacts of future mini.ng in the AM 4 Pemit area on East Fork Armgiis C_reek or any
other stream; | -

9. Whether and the extent to whigh mining in the area of AM4 will ljesult in vination(s) of any

water quality standard for any stream or groundwater;

' Sierra Club and MEIC may designate one deponent on behalf of both parties or each of
them may designate individual deponent(s).





10.

11

12.

13.

14.

15.

I6.

17.

18.

19.

20.

Whether an increase in TDS or electrical conductivity in East Fork Armells Creek from
mining in the area of AM4 represents “material” damage;

Any uses of East Fork Armells Creek that MIEC/Sierra Club believe will be adversely
affected by mining in the AM4 permit area;

Any evidence of mining through or removing any portions of the alluvium of East Fork
Armells Creek;

The numeric standards for nitrogen, DEQ Circular DEQ-12A, and their applicability to East
Fork Armells Creek;

The numeric standards for nitrogen, DEQ Circular DEQ-12A, and their applicability to
Rosebud Creek and its tributaries;

The ephemeral or non-ephemeral nature of reaches of East Fork Armells Creek;

Any evidence that mining has caused or will cause impairment of East Fork Armells Creek;
The presence of aquatic life in ephemeral streams at or near the Rosebud Mine;

Whether mining will cause or has caused dewatering of intermittent portions of East Fork
Armells Creek and/or any other intermittent streams;

MEIC/Sierra Club’s assertion that the Permit will cause migration of polluted spoils into un-
mined portions of the Rosebud Coal Aquifer optside the permit area;

MEIC/Sierra Club’s assertion that the Pérmit will increase violations of water quality
standards and rates of exceedances of effluent standards in discharges to surface waters

following the advent of mining;





21.

22,

23.

24,

25

26.

MEIC/Sierra Club’s assertion that DEQ’s CHIA failed to address prior determinations that
the upper and lower segments of East Fork Armells were not meeting water quality
standards, due in part to strip-mining operations at the Rosebud Strip Mine;

Water quality standards for sulfate;

The storage placement, use, disposal of, or backfilling of: coal ash, fly ash, bottom ash,
scrubber sludge, or other coal combustion residue or byproducts at the Rosebud Mine site;
Any disagreement or evidence disputing conclusions in the study prepared by Penny Hunter,

formerly of Arcadis U.S., Inc., concerning macroinvertebrates and water quality impairment;

. The extent and importance, if any, of the hydrological connection between clinker deposits in

the area between Area B of the Rosebud Mine and the Big Sky Mine and the Rosebud Coal
seam;

The comments submitted by MEIC/Sierra Club in August 2015 and any disagreement with
the responses provided by Montana DEQ in its December 4, 2015 “Written Findings” for

“AM4 Additional 49 Acres, Western Energy Company, Rosebud Coal Mine Area B.”

Dated: April 27, 2016

W. Anderson Forsvthe

/s/ W. Anderson Forsythe
MOULTON BELLINGHAM PC
Suite 1900, Crowne Plaza
P.O. Box 2559

Billings, MT 59103

John C. Martin

/s/ John C. Martin

Daniel H. Leff

Tyler A. O’Connor

Crowell & Moring LLP

1001 Pennsylvania Avenue, N.W.
Washington, D.C. 20004-2595
(202) 624-2505
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foregoing Intervenor Respondent’s Notice of Deposition on Appellant to be served on the
following via electronic mail:

Rebecca A. Convery

Legal Counsel

Department of Environmental Quality
P.O. Box 200901

Helena, MT 59601

rconvery@mt.gov

Shiloh Hernandez

Western Environmental Law Center
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Western Environmental Law Center

August 3, 2015
Via email and hand delivery

Chris Yde

Program Supervisor
Montana DEQ

Industrial Minerals Bureau
PO Box 200901

Helena, Montana 59620-901
CYde@mt.gov

RE: OBJECTIONS TO DEQ’s ACCEPTABILITY DETERMINATION FOR
ROSEBUD AREA B EXPANSION

Mr. Yde

Please accept the following comments on behalf of the Montana Environmental Information
Center and the Sierra Club (Citizens) regarding DEQ’s acceptability determination and checklist
environmental assessment for the Rosebud Coal Mine Area B Amendment AM4. The Citizens
incorporate by reference our comments on recent proposed federak lease modification for the
Rosebud Mine.'

I. DEQ MUST REFUSE THE PERMIT AMENDMENT

1. Current Violations of Environmental Laws

a. Absaloka Mine
Montana Code Annotated § 82-4-227(11) provides:

Whenever information available to the department indicates that a strip- or
underground-coal-mining operation that is owned or controlled by the applicant or
by any person who owns or controls the applicant is currently in violation of
Public Law 95-87, as amended, any state law required by Public Law 95-87, as
amended, or any law, rule, or regulation of the United States or of any department

! Letter from MEIC & Sierra Club to Nate Arave, BLM (Oct. 10, 2014) (attached as Exhibit a).
1






or agency in the United States pertaining to air or water environmental protection,
the department may not issue a strip- or underground-coal-mining permit or
amendment, other than an incidental boundary revision, until the applicant
submits proof that the violation has been corrected or is in the process of being
corrected to the satisfaction of the admmlstermg agency.

‘Western Energy Company (WECo} is a wholly owned subsidiary of Westmoreland Coal
Company. Westmoreland also owns and operates the Absaloka Mine in Hardin, Montana. The
Absaloka Mine is in current violation of the Clean Water Act (CWA) and has been in violation
of the CWA for every quarter (save one) for the past three years.” Indeed, the unbroken three-
year stream of violations seems to demonstrate a “a pattern of willful violations,” which further
precludes DEQ from issuing a permit to WECo for further strip-mining at the Rosebud Mine.

§ 82-4-227(12), MCA. '

b. Rosecbud Mine

Evidence available to DEQ also indicates that WECo is currently in violation of the
Surface Mining Control and Reclamation Act (SMCRA) and the Montana Strip and
Underground Mine Reclamation Act (MSUMRA). ARM 17.24.631(1) provides: “The permittee
shall plan and conduct mining and reclamation operations to minimize disturbance to the
prevailing hydrologic balance and to prevent material damage to the prevailing hydrologic
balance outside the permit area.” 4ccord 30 C.F.R. § 816.41. Material damage is defined by
statute to include “[v]iolation of a water quality standard.” § 82-4-203(31), MCA.

Here, abundant evidence before DEQ indicates that WECo is causmg violations of water
quality standards. According to DEQ s 2014 Final Water Quality Integrated Report, the prmClpa!
stream impacted by the strip- mmmg operatlon East Fork Armells Creek, is currently not
meeting water quality standards.’ No portion of East Fork Armells Creek is within the permit
boundary. DEQ has determined that the upper portion of the creek is not meeting water quality
standards due to “alteration in stream-side or littoral vegetative covers,” caused by “surface
mining.” DEQ has also determined that the lower portion of East Fork Armells Creek 1s not
meeting water quality standards for Nitrate/Nitrite, nitrogen, specific conductance (SC), and total
dissolved solids (TDS) and that the cause of these violations of water quality standards includes
“coal mining.” WECo is clearly responsible for all violations of water quality standards in the
upper reach of East Fork Armells Creek. Indeed, WECo acknowledges.that an upper section of
the creek in Section 15 was intermittent in 1986 and that recent surveys indicate that it is now

2 EPA, Enforcement and Compliance History Online, Westmoreland Resources, Inc.—Absaloka
Mme available at http://echo.epa.gov/ (attached as Exhibit 1).

* DEQ. Final Water Quality Integrated Report, app. A at A-158 (2014), available at
http://deq.mt.gov/wqinfo/cwaic/reports.mepx.





dry.* “Given the decreased water levels in alluvial wells between Areas B and C, it is possible
that the change in flow is a result of mine related dewatering.”® Removing the water from a creek
also removes all designated uses associated with that creek, in violation of water quality
standards: “Where augmentation of stream flow and stream underflow is reduced
because of the lowering of the water table and the lack of d1scharge into streams
from underground sources, aquatic life will be affected as well. »6
of the creek is outside the mine permit boundary, the dewatering of the creek by WECo

constitutes material damage outside the permit area.

Because this portion

WECo is also, at the least, a contributor to the violations of water quality standards in the
lower reach of East Fork Armells Creek. Indeed, WECo itself concludes that saline water from
coal spoils will, alone, be responsible for a 13% increase in TDS levels in the alluvium.” WECo
also identifies ammonium-nitrate explosives from blasting as a contributor to elevated nitrate
plus nitrite nitrogen levels in the East Fork Armells Creek alluvium.® Further, it is clear that DEQ
also believes that WECo is causing material damage to the hydrologic balance outside the permit
area, which the agency is discussing with WECo, while hiding the issue from the public.’

Because there is abundant information available to DEQ indicating that WECo is
violating MSUMRA (as well as the Clean Water Act), DEQ must refuse WECo’s appllcatlon to
expand mining operations in Area B.

2. The Mine Is Not Designed to Prevent Material Damage to the Hydrologlc Balance
Outside the Permit Area o :

MSURA requires an applic'ant for a mine expansion to “afﬁnﬁﬁtively demonstrate” that

assessment of the probable cumulative impact of all anticipated mining in the area
on the hvdrologic balance has been made by the department.and the proposed
operation of the mining operation has been designed to prevent material damage
to the hydrologic balance outside the permit area '

§ 82-4-227(3)(a). The PHC fails to make this required determination.

* Comprehensive Evaluation of Probable Hydrologic Consequences Areas A, B and C: Western
Energy Rosebud Mine at 28 (Jan. 2014) [hereinafter PHC] :

® PHC at 28-29. .

® Nationa} Research Council, Coal Mining and Ground Water Resources in the Unlted States 146
$1981) (attached as Exhibit la).

Addendum to the Comprehensive Evaluation of Probably Hydrologic Consequences Areas A,
B, C: Western Energy Mine, Attachment 1 at 29 fhereinafter PHC Addendum]. :
; Comprehensive Evaluation of Probable Hydrologic Consequences Areas A, B and C: Western
Energy Rosebud Mine at 58 (Jan. 2014) [hereinafter PHC].
 Memo from Dicki Peterson to Daniel Munoz (June 13, 2014) (attached as Exhibit 2).
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a. The PHC Does Not Affirmatively Demonstrate that the Cumulative Impacts
of Strip Mining Will Not Cause Material Damage to Ground Water Outside
the Permit Area. - .

With respect to groundwater, the PHC recognizes that TDS levels in the spoils will be
“two to three times that of the baseline coal groundwater.”'® WECo acknowledges that this will
“likely result in deterioration of groundwater quality withirj some areas of the mine backfill to a
degree that will require at least temporary recla551f' catlon of the groundwater to a lower usage
class.”'! DEQ’s draft checklist environmental assessment (checkllst EA) also recognizes that
“groundwater class may change, typically from Class II to Class II1.”"* The PHC attempts to
minimize this change by asserting that the degradation of groundwater is “not expected to
negatively affect existing uses.”"? That, however, is not the standard for assessing material
damage to the hydrologic balance. Montana law requires a showing sufficient for DEQ to
determine whether any water quality standard will be violated, regardless of impacts to existing
uses. § 82-4-203(31). The narrative standard for groundwater is written in terms of designated
“beneficial uses.” ARM 17.30.1006(2)-(3). These standards prohibit pollution that will be
“harmful, detrimental, or injurious” to designated beneficial uses. The degradation of high
quality Class II groundwater to low quality Class I ground water limits or eliminates all
beneficial uses of Class 11 water. Compare ARM 17.30.1006(2)(a), with ARM17.30. 1006(3)(&)
As such, this degradation is “harmful, detrimental, or injurious” to these uses.

The PHC attempts to minimize this degradation of high quality water by reference to
Clark (1995) for the proposition that “dissolved-solids concentrations may decreasé as water
moves from the backfill into the un-mined, down-gradient coal.” PHC at 13. This, however, is a
blatant misuse of Clark (1995). That study specifically considered whether h'i'gh concentrations
of TDS in spoils water at the Big Sky Mine in Colstrip, Montana, would decrease as it moves
into unmined coal. The conclusion: “As water flowed from the spoils aquifer to the -
downgradient coal aquifer, the dissolved-solids concentration essentially was unchanged” and
“[Allong a path from the spoils aquifer to the downgradient coal aquifer, dissolved-solids
concentrations were unchanged and concentrations of most dissolved ions were relatively small
and probably not solely related to geochemical processes.”'* Ultimately, what Clark (1 095)
shows is that the high TDS spoils water from the mine area will likely migrate beyond the mine

'Y PHC at 13-14. | | |

' PHC at 14. Very unhelpfully, WECo describes salinity of ground and surface water in units of
TDS. E.g., PHC at 32. Groundwater classifications, however, are made, however, with respect to
specific conductance (SC) ARM 17.30.1006. DEQ’s checklist environmental assessment does
not include any numeric values for background, current, or pr0_|ected water quallty

2 DEQ, Draft Checklist EA at 4 (July 8, 2015)

" PHC at 59.

" David W. Clark, Geochemical Processes in Ground Water Resulting from Surface Mining of
Coal at the Big Sky and West Decker Mine Areas, Southeastern Montana at 16, 41 (1995)
(attached as Exhibit 3),





permit boundary and that the high TDS levels will cause degradation of water quality outside the
permit area.

Further, neither the PHC nor DEQ’s draft checklist EA addresses the best science about
sulfate impacts to livestock. The PHC states that the sulfate standard for livestock is between
2500 and 3000 mg/L."” However, the most recent science shows that sulfate concentrations as
low as 1,000 mg/L are harmful to cattle: “Assuming normal feedstuff S concentrations, keeping
water SO4 concentrations less than 1,800 mg/L. should minimize the possibility of acute death in
cattle. Concentrations less than 1,000 mg/L should not result in any easily measured loss in
performance.”'® Sulfate levels in the adjacent Big Sky mine area appear to be routinely greater
than 1,000 mg/L."” Plus the PHC recognizes that in some circumstances, the increased TDS in
spoils water is “mainly due to an increase in sulfate concentrations.”'® DEQ’s draft checklist EA
does not address sulfate at ail. The PHC’s failure to use the best science with respect to sulfate
impacts to livestock is insufficient to affirmatively demonstrate that the proposed mine
expansion will not cause material damage to the hydrologic balance outside the permit area.

b. The PHC Fails to Affirmatively Demonstrate that the Cumulative Impacts of
Mining Will Not Cause Material Damage to Surface Water QOutside the
Permlt Area.

Far from showing that the mine will not cause material damage to water quality, the PHC
demonstrates that the strip-mine will cause and contribute to ongoing material damage to surface
water. As noted, according to DEQ the lower portlon of East Fork Armells’ Creek is impaired for
TDS, SC, nitrate/nitrite, and nitrogen. As noted, the lower segment of East Fork Armells Creek is
currently impaired due to excessive TDS specific conductance (SC), mtrate/nltrlte and
nitrogen.”® The PHC confirms that due to continued operation of the mine, TDS and
nitrate/nitrite concentrations will increase in the alluvium of East Fork Armells Creek. PHC
Addendum (“Once those water levels fully recover, it is estimated that the increase in TDS in the
alluvium will be about 13 percent when compared to baseline conditions.”); (“Nitrate plus nitrite
nitrogen exceedances were found mostly in alluv1um along the EFA and sp01ls wells, The
maximum value of 351 mg/L. was detected in a sample from alluvial well WA-113. The most
recent samples from this well contain nitrate plus nitrite nitrogen concentrations below the DEQ-
7 (October 2012 edition) standard. The highest nitrate plus nitrite nitrogen concentration
measured in spoils wells is 50 mg/L. High nitrate plus nitrite nitrogen in spoils could possibly be

15 PHC, Attachment C.

' M.F. Raisbeck, et al., Water Quality for Wyoming Livestock & Wildlife: A Review of the
Literature Pertaining to Health Effects of Inorganic Contaminants at 48 (2008) (attached as
Exhibit 4); see also Erbs, infra at fig. 2 (lifestock sulfate criteria of 500 mg/L).

17 Clark, supra at tbl. 11.

" PHC at 26.

¥ Integrated Report at A-138.





due to dissolved residuals from ammomium-nitrate explosives used in blasting coal and
overburden.”).

Further, WECo’s attempts to shirk its responsibility for increased TDS concentrations in
alluvial waters are not believable. First, WECo inflates baseline TDS levels in East Fork Armells
Creek to 2,299 mg/L.*" However, the only samples that unquestionably predate mining at
Colstrip, which were taken by the U.S. Geological Survey in 1923, had TDS concentrations of
845 and 688.%" Further, the last time that DEQ appears to have considered the cause of increased
TDS concentrations on water quallty in East Fork Armells Creek, the agency stated that the
baseline average was 2 200 mg/L.* -

In addition to inflating baseline concentrations, WECo’s suggestion that the measured
increase in TDS upstream of Colstrip is due to “natural” factors is not credible.” F irst, the
increase in alluvial TDS levels is not a recent development but has been documented since the
1990s.** DEQ attributed this increase in TDS to mining activity:

However, the 40% increase in TDS in the alluvial aquifer observed upstream of
Colstrip does in fact appear to be directly associated with mining activity. To
investigate whether the increase in alluvial aquifer TDS has resulted from
discharge of highly mineralized spoil water, the Department evaluated spoil water
recovery and quality data from upslope mining along EFAC. Several graphs
showing the recovery curves and associated water quality recorded from spoil
wells completed adjacent to EFAC in Area A and Area B at the Rosebud Mine are
presented in the Appendix. Review of these graphs indicates that water quality in
spoil wells along EFAC, while increasing, is commonly less than the 1995
average measured in the alluvium (3,300 mg/L {Western Energy Co., 1997]). A
more likely mining-related mechanism responsible for the observed TDS
increases in the EFAC alluvial aquifer is the capture and containment of surface
waters in upslope ponds within the mine area. These ponds capture relatively low
TDS precipitation and snowmelt runoff, hence reducing the dilution effect these
waters would have on the alluvial aquifer system if they were to flow into EFAC.
This mechanism appears to be the likely culprlt responsible for i increasing alluvial
aquifer TDS levels upstream of Colstrip.”

* PHC Addendum at 16.

2! John Wheaton et al., Montana Bureau of Mines and Geology, Spring and Stream Water
Quality Powder River Basin, Montana at 39 (Aug. 2013).

* Letter from Dan Erbs, DEQ, to Harv Gloe, OSM at 2 (Oct. 1, 1998) (attached as Exhibit 5).
¥ PHC Addendum, Attachment 1 at 16.

* Erbs, supra at 2-3.

* Id at 3.





The only citation that WECo offers for its theory that the increased TDS levels in the
alluvium are “natural” is to an “email communication,” with no additional cxp]anation,26

¢. Additional Shortcomings of the PHC

In addition to the foregoing, the PHC suffers numerous additional shortcomings that
prevent it from presenting an affirmative showing that the proposed mine expansion is designed
to prevent material damage to the hydrologic balance. First, the PHC, like DEQ’s draft checklist
EA, suffers from such generalized vagueness as to be devoid of any informational value to any
save industry and agency insiders. For example, the PHC states that TDS concentrations will
increase in spoils groundwater “during initial saturation and then decrease to an equilibrium level
afier one or more pore volumes of water pass through the ba_ckﬁl_l._”_27 This may case a
“temporary reclassification of the groundwater to a lower usage class.”® There is no indication,
however, about the length of time required for multiple “pore volumes” of water to pass through
the backfill. And there is no effort to provide any reference frame for the “temporary
reclassification of groundwater.” Available research, however, indicates that the passage of a
pore volume may take centuries or millennia and that the “temporary reclassification™ may last
equally long.” Regarding groundwater quantity, the PHC merely states that “full recovery”
exceed 50 years in most portions that are mined” and that “[a]lthough it could take considerable
time, there is no reason to expect that the regional groundwater flow gradient will not eventually
recover because recharge and discharge areas for the principal aquifer will not be affected by
mining.”*" This lack of provision, if adopted by DEQ, would likely prove unlawful. It provides
no helpful information to the public or decisionmakers who might wish to weigh in on the
wisdom of this proposed mine expansion. Further, this is because the PHC’s ultimate analysis
seems to say that there will not be a reduction in water quantity after mining because full
recovery is expected at some point before the end of time. It is noted that regarding the Bull
Mountain Mine expansion, DEQ has argued that the 50 year horizon is the relevant period for
assessing impacts. If that is the case, then the inexorable conclusib_n here is that the mine will
cause material damage to water quantity, as the PHC admits th_at “substantial residual drawdown
is projected to remain fifty years following mining.”?! I .

will

In addition to the unlawful vagueness and inconsistency with respect to the time horizons
for impacts, the PHC is insufficient because it fails to address the impacts that climate change

26 PH Addendum, Attachment 1 at 23.

“’PHC at 13.

S Id at 14.

¥ William Woessner, et al., The Impacts of Coal Mining on the Hydrologeologic System of the
Northern Great Plains: Case Study of Potential Impacts on the Northern Cheyenne Reservation,
43 J. of Hydrology 445, 461 (1979) (attached as Exhibit 6).

** PHC at 12. The draft checklist EA adopts this wholly unhelpful analysis. See Draft Checklist
EA at 3.

*' PHC at 55.





will have on the hydrologic balance. The entire PHC bases its analysis on a wholly
unsupportable assumption of a static climate.”> However, given the reality of climate change, the
one thing that is certain is that the climate will not be static. As the United States Global Change
Research Program recently wrote, “The past century is no longer a reasonable guide to the future
for water management.”” More heavy precipitation events are expected, drought is expected to
intensify, water demand is anticipated to change, and existing patterns of groundwater recharge
are expected to change, among other things.>* The complete failure of the PHC to acknowledge
climate change and the ongoing and worsening impacts to water resources renders it inadequate.
Of course, this is ironic, since ongoing coal mining and coal combustion is one of the principal
drivers of the worsening impacts of climate change.

IL. DEQ’s MEPA ANALYSIS IS INSUFFICIENT

The Montana Environmental Policy Act (MEPA) requires DEQ to assess “the
environmental impact of the proposed action.” § 75-5-201(1)(b){(iv)(A). The draft checklist EA
here fails to do so. First, the draft checklist EA fails entirely to address the foreseeable impacts
that will result when the mine is burned at the Colstrip Generating Station. Though the EA
recognizes that “[cJoal from this mine is used to fuel two of the four coal-fired power plants
located in Colstrip.”* Second, the draft checklist EA fails entirely to assess any cumulative
impacts, stating incorrectly that the action will have no cumulative effects.>® This is inconsistent
with the statements from the PHC about the cumulative impacts of all mining on surface and
ground water. Further, the draft checklist EA fails entirely to assess any impacts of climate
change. o ' '

II. APPROVAL OF THE PROPOSED MINE EXPANSION VIOLATES THE RIGHT TO
A CLEAN AND HEALTHFUL ENVIRONMENT

Approval of this application must be withheld because strip-mining thermal coal for combustion
both implicates and violates provisions of the Montana Constitutioh. Under this constitution,
“[a]ll persons are born free and have certain inalienable rights. They include the right to a clean
and healthful environment . . . .” Mont. Const. Art. I, § 3. The constitution further provides that
“the State and each person shall maintain and improve a clean and healthful environment in
Montana for present and future generations.” Id. Art. IX, § 1. Further, “[t]he legislature shall
provide adequate remedies for the protection of the environmental life support system from
degradation and provide adequate remedies to prevent unreasonable depletion and degradation of
natural resources.” /d. Art. IX, § 3. The Montana Supreme Court has held that “the right to a

32
Id at 16.
* USGCRP, Global Climate Change Impacts in the United State 41 (2009) (attached as Exhibit
7)
* USGCRP, National Climate Assessment 70 (2014) (attached as Exhibit 7a).
** Draft Checklist EA at 7.
% Id. at 10.





clean and healthful environment is a fundamental right.” Mont. Envil. Info. Ctr. v. DEQ (MEIC),
296 Mont. 207, 225 (1999). Further, “the right to a clean and healthful environment guaranteed
by Article II, Section 3, and those rights provided for in Article IX, Section 1 were intended by
the constitution’s framers to be interrelated and interdependent and that state or private action
which implicates either must be scrutinized consistently. Therefore, we will apply strict scrutiny
to state or private action which implicates either constitutional provision.” Id. These provisions
are “anticipatory and preventative.” Id. at 230.

In MEIC, the court held that these rights were “implicated” based on the plaintiffs’ showing that
private action, approved by a state agency would “add[] a known carcinogen such as arsenic to
the environment in concentrations greater than concentrations present in the receiving water.”
Id. at 231, Having found that the constitutional rights to a clean and healthful environment and
to be free from unreasonable environmental degradation were implicated, the Court then held:
“to the extent [a statute] arbitrarily excludes certain ‘activities’ from nondegradation review
without regard to the nature or volume of the substances being dischargé_d, it violates those
environmental rights guaranteed by Article 11, Section 3 and Article IX, Section 1 of the
Montana Constitution.,” /d. This construction of the right to a clean and healthful environment
as a “safety net” for resolving environmental problems that legislative and executive bodies fail
to address is consistent with intemat"ional: law ihterpi‘ct_ing'_sitﬁila'r provisions. See Environmental
Law Institute, Constititional Environmental Law: Giving F orce to Fundamental Principles in
Africa 2 (2d ed., 2007).

Here, there is no question that combustion of coal is a principal driver of climate change, which
if unabated will radically impact the livability of our state and world.’” As mentioned above, the
impacts of climate change are already harming human and natural systems in Montana and
across the nation.*® At present, there is no state regulation of the carbon pollution from coal
combustion or mining. As such, the mining and inevitable combustion of coal is and will
continue to cause unabated GHG emissions entering the already saturated atmosphere. These
impacts implicate the all citizens’ right to a clean and healthful environment and their right to be
free from unreasonable degradation of the “environmental life support system” (as well as
DEQ’s and the WECo’s correlative duties to “maintain and improve” the Montana environment
and protect it from unreasonable depletion). Thus DEQ’s approval of the WECo’s application is

37 See, e.g., World Bank, Turn Down the Heat: Why a 4°C World Must Be Avoided xv (2012)
(“The impacts of the extreme heat waves projected for a 4°C world have not been evaluated, but
they could be expected to vastly exceed the consequences experienced to date and potentially
exceed the adaptive capacity of many societies and natural systems.”) (attached as Exhibit 8);
EPA, Draft Inventory of U.S. Greenhouse Gas Emissions and Sinks ES-5 (2013); Drew Shindell
et al., Simultaneously Mitigating Near-Term Climate Change and Improving Human Health and
Food Security, 335 Science 183 (2012) (noting that coal mines are major sources of methane
g)ollution, a potent GHG). .

‘E. £, National Climate Assessment, supra.





only permissible if it can survive strict scrutiny. It cannot because the pollutants causing the
harm (GHGs), like the arsenic pollution in MEIC, are entirely unregulated under MSUMRA.*
Until and unless strict scrutiny analysis is performed by DEQ, the petmit may not be approved.

This conclusion is consistent with recent the recent unanimous decision from the Hague District
Court in the Netherlands that determined that the Dutch Government is violating the rights of its
citizens by failing to take action to abate climate change. There, the court stated, in relevant part:

The State must do more to avert the imminent danger caused by climate change,
also in view of'its duty of care to protect and improve the living environment. The
State is responsible for effectively controlling the Dutch emission levels.
Moreover, the costs of the measures ordered by the court are not unacceptably
high. Therefore, the State should not hide behind the argument that the solution to
the global climate problem does not depend solely on Dutch efforts. Any
reduction of emissions contributes to the prevention of dangerous climate change
and as a developed country the Netherlands should take the lead in this, o

With this order, the court has not entered the domain of politics. The court must
provide legal protection, also in cases against the government, while respecting
the government’s scope for policymaking. For these reasons, the court should
exercise restraint and has limited therefore the reduction order to 25%, the lower
limit of the 25%-40% norm.*’

This analysis applies with greater force in Montana, given the express right to a clean and _
healthful environment enshrined in our state’s constitution. Approval of additional strip-mining
at the Rosebud Mine not only fails to assure our right toa healthful environment, it actually
undermines it. |

Sincerely,

Shiloh Hernandez _
Western Environmental Law Center

% To the degree that Mont. Code Ann. § 82-4-221(1) permits approval of a application for
permit renewal without regard to the impacts of carbon pollution, it violates the abovementioned
Erovisions of the Montana Constitution, as applied to this case.

® Urgenda Foundation v. Netherlands, slip op. at 1 (Hague Dist. Ct., Netherlands June 24, 2015)
(attached as Exhibit 9).
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257. 17.24.723(1) and (2): Macroinvertebrate monitoring on all intermittent reaches of
all streams affected by mining must be performed on a schedule approved by the
DEQ (every five years to be submitted with renewal). The proposed monitoring
plan must be submitted to DEQ via a minor revision for incorporation into the
wildlife monitoring plan.

RESPONSES TO PUBLIC COMMENTS

j Western Energy is ineligible for a permit because of current violations of
environmental laws at the Absaloka Mine.

DEQ Response: See AVS discussion at Written Finding nos. 16 and 17.

Z. Western Energy is ineligible for a permit because of current violation of
environmental laws at the Rosebud Mine.

DEQ Response: See AVS discussion at Written Finding nos. 16 and 17.

4. According to DEQ’s 2014 Final Water Quality Integrated Report, the principal
stream impacted by the strip-mining operation, East Fork Armells Creek, is currently not
meeting water quality standards...DEQ has determined that the upper portion of the creek
is not meeting water quality standards due to “alteration in stream-side or littoral
vegetative covers,” caused by “surface mining.”

DEQ Response: DEQ’s Waterbody Assessment Record for East Fork Armells Creek
(MT42K002_170.pdf) was conducted in 2006, and no substantive updates have been
conducted since this initial assessment. The Assessment Record identifies ‘aquatic life’ as
an unsupported use, with the cause being ‘alteration in stream-side or littoral vegetative
covers’ resultant from surface mining,

Regarding habitat impairments identified in the Assessment Record, the record states that:

a) Grazing is occurring throughout the reach with little impact. The riparian vegetation
is mostly grasses and shrubs. Trees are generally missing, but are not required for
sustainability.

b) Mining activity has, at a minimum, moderately impaired the habitat in this segment.

c) Because the habitat is impaired, aquatic life is partially supporting, despite the fact
the stream is ephemeral.

The Assessment Record makes the claim that ‘because the habitat is impaired, aquatic life
is partially supporting’. In 2014, Western Energy Company, under the direction of the DEQ,
conducted an aquatic survey with the objective of evaluating aquatic life support in upper






EFAC (waterbody segment MT42K002_17(). The results of this survey show that the
aquatic environments in upper EFAC support a diverse assemblage of aquatic insects, and
consist of taxa commonly found in eastern Montana prairie streams. The recent aquatic
survey provides empirical evidence that Aquatic Life support is not adversely lmpacted by
mining activity. :

4. DEQ has also determined that the lower portion of East Fork Armells Creek is not
meeting water quality standards for Nitrate/Nitrite, nitrogen, specific conductance (SC),
and total dissolved solids (TDS) and that the cause of these v1olat10ns of water quallty
standards includes “coal mining.”

DEQ Response: The lower portion of EFAC receives nitrogen-rich effluent from numerous
sources including: runoff from the town of Colstrip, the water treatment plant, infiltration
and runoff from the golf course (with fertilized and irrigated greens), agriculture, and
grazing, The relative contribution from “surface mining” can he evaluated by examining
water quality analyses from surface water and alluvial groundwater. Exceedances for
nitrate-nitrite nitrogen are discussed in the CHIA (Attachment 1) in Section 9.2.4.4.4 and
Section 9.2,6,10. Examination of the Table 9-7 and Table 9-8 in.the CHIA (Attachment 1)
indicates that the exceedance of nitrate-nitrite nitrogen is uncommon.

The sources hsted above as contrlbutors of nitrate- n1tr1te nltrogen along with leakmg
power plant ponds, also contribute to SC and TDS in the downstream section of EFAC.

" Water quality samples taken from EFAC surface and alluvial groundwater below the
Highway 39 bridge and the town of Colstrip typically report much higher SC and TDS
concentration (as well as nitrate-nitrite) than samples taken upstream of the bridge.
Please refer to water quality data in the comprehensive Rosebud Mine database that was
previously requested by and submitted to MEIC. The Colstrip power plant also has
sampled EFAC south of the Highway 39 bridge and has regularly submitted stream water
quality data to the DEQ that is available to the pubhc for review and compare with data
from the mine, : S : :

5. Indeed, WECo acknowledges that an upper section of the creek in Section 15 was
intermittent in 1986 and that recent surveys indicate that it is now dry.«“Given the
decreased water levels in alluvial wells between Areas B and C, it is possible that the
change in flow is a result of mine related dewatering.”s . :

DEQ Response: It is unknown whether there was baseflow in thé stream seétion' in
question, and the premme quantity of water is also unknown. Statements as to the nature
of this section_premine are anecdotal. Since the nature of this section was not well
documented in the 1970’s, material damage to this section cannot be determined. While
macroinvertebrates were documented using the water in Section 15 in the 1970s, it is
unknown if water was present every year or only after wet years when runoff accumulated
behind the instream dam, or only after years where the alluvium was saturated to the point
of baseflow, Without knowing the true nature of the stream flow and the interaction

between groundwater and surface water, a determination of material damage cannot be
)





made. Refer to page 9-22, 23 of the CHIA (Attachment 1) for a full discussion of the section
15 reach of EFAC.

6. WECo is clearly responsible for all violations of water quahty standards in the upper
reach of East Fork Armells Creek. : -

DEQ Response: Please refer to the response to Comment 1, above.

7. WECo also identifies ammonium-nitrate explosives from blasting as a contributor to
elevated nitrate plus nitrite nitrogen levels in the East Fork Armells Creek alluvium.

DEQ Response: See the above discussion regarding nitrate-nitrite nitrogen; please refer to
the CHIA (Attachment 1} in Section 9.2.6.4 and Section 9.2.8.9. Examination of the Table 9-
7 and Table 9-8 in the CHIA (Attachment 1) indicates that the exceedance of nitrate-nitrite
nitrogen is uncommon. ' - |

8. With respect to groundwater, the PHC recognizes that TDS levels in the spoils will
be “two to three times that of the baseline coal groundwater.”»WECo acknowledges that
this will likely result in deterioration of groundwater guality within some areas of the mine
backfill to a degree that will requlre at least temporary rec]a551f1catmn of the groundwater
to a lower usage class.” . . e : :

DEQ Response: The comment is mistaken to the extent that it applies the material damage
requirement to hydrologic consequences of mining within the permit area. Within the
permit area, the Act requires the operator to minimize disturbance to the hydrologic
balance. A reduction of water quality in the mining area is. expected and is not grounds for
denial of a mine permit application as long as reasonable conservation practlces are bemg
applied. ' ' L

Q. Further, neither the PHC nor DEQ’s draft checklist EA addresses the best science
about sulfate impacts to livestock. The PHC states that the sulfate standard for livestock is
between 2500 and 3000 mg/L. However, the most recent science shows that sulfate
concentrations as low as 1,000 mg/ L-are harmful to cattle:.. S

DEQ Response: There is a lack of consensus in the scientific and agrlcultural communltles
on the appropriate or acceptable concentrations for livestock drinking water quality.
Desirable concentrations or limits on concentrations for livestock generally reflect the
regional water quality in combination with feed and exposure, or lack of exposure, to trace
elements durmg foraging. This is especially true for water quality constituents with
narrative standards, such as sulfate. The document referenced by WELC as representing
the “most recent science” [M.F. Ralsbeck et al. (2008)] has no greater scientific value than
the other published water quality criteria for livestock. Indeed, some of the references
listed in the document show that livestock growth appeared not to be 51gn1ﬁcantly affected
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at higher sulfate concentrations than ones proposed as harmful by the document and
WELC.

10.  The PHC demonstrates that the strip mine will cause and contribute to ongoing
material damage to surface water...The PHC confirms that due to continued operation of
the mine, TDS and nitrate/nitrite concentrations will increase in the alluvium of East Fork
Armells Creek. PHC Addendum (“Once those waterlevels fully recover, it is estimated that
the increase in TDS in the alluvium will be about 13 percent when compared to baseline
conditions.”); (“Nitrate plus nitrite nitrogen exceedances were found mostly in alluvwm
along the EFA and spoils wells...)" '

DEQ Response: DEQ does not agree that there is ongoing material damage to surface water
in EFAC or that the anticipated increase in TDS concentration in EFAC will create material
damage. The standard for determination of material damage is deterioration of the quality
or quantity of water outside the permit area to an extent that land uses or beneficial uses
are adversely affected or water quality standards are violated. The predicted increase in
TDS from mining does not anticipate Vlolatlon of numeric standards or decline in water
quality so that listed beneficial uses as defined by narrative standards are adversely
affected. For the most sensitive use of EFAC water, aquatic life, there is no scientific
evidence that the 13% increase in TDS will adversely affect macroinvertebrates in EFAC.
DEQ will require the operator to monitor aquatic life to determine whether mining activity
is materially detrlmentai to aquatic life in EFAC.

Also, an increase in TDS does not equate with an increase in nitrate-nitrite nitrogen. In
their letter, WELC exaggerates the prevalence or extent of nitrate-nitrite nitrogen
associated with mining. As discussed in Section 9.2.4.4.4 and Section 9.2.6.10 of the CHIA

(Attachment 1}, the occurrence of nitrate-nitrite nitrogen that can be clearly associated
with mining is relatively rare.

11. Further, WECo’s attempts to shirk its responsibility for increased TDS
concentrations in alluvial waters are not believable. First, WECo inflates baseline TDS
levels in East Fork Armells Creek to 2,299 mg/L.» However, the only samples that
unquestionably predate mining at Colstrip, which were taken by the U.S. Geological Survey
in 1923, had TDS concentrations of 845 and 688. Further, the last time that DEQ appears to
have considered the cause of increased TDS concentrations on water quality in East Fork
Armells Creek, the agency stated that the baseline average was 2,200 mg/L. -

DEQ Response With the exceptlon of the easternmost part of Area A and Area B where
mining was active in the early to mid-1970’ S there are numerous momtormg sites with
multiple sample analyses that represent premine, baseline conditions in EFAC alluvium.
Two water quality samples from a system as dy_namlc as EFAC alluvium are not an
adequate representation of premine baseline. The two samples that WELC refers to “that
unquestionably predate mining” were not taken from alluvial water. WELC gleaned the
data from MBMG Open-File Report 640 (hereinafter OFR 640), clearly titled Spring and
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Stream Water Quality, Powder River Basin, Montana, which did not include alluvial
samples. Further, if one examines the 1929 USGS source document (Water Supply Paper
600, hereinafter WSP 600) in which the samples listed in OFR 640 were originally reported,
it becomes apparent that the sample location, source, and concentration reported for these
samples in OFR 640 are not accurate, The PLSS in the OFR 640 for GWIC ID 201 places the
sample more than a mile north of EFAC. WSP 600 indicates that this sample (USGS analysis
122) was collected from a 40 foot deep coal shaft and had a TDS of 1,102 mg/L {p. 138), not
845 mg/L. The sample identified as GWIC ID 309 (USGS analysis 123) was reported in WSP
600 as collected from a “water hole 6 feet deep in EFAC and had a TDS of 962 mg/L (p.
138), not 688 mg/L. o G

Please be advised that a dlfference of 99 mg/L from two baseime averages determmed by
two different investigators using multlple water quality ana]yses from numerous wells is
not significant and should not warrant concern regarding inconsistency or accuracy.”

12. In addition to inflating baseline concentrations, WECo's suggestion that the
measured increase in TDS upstream of Colstrip is due to “natural” factors is not credible.»
First, the increase in alluvial TDS levels is not a recent development but has been
documented since the 1990s.= DEQ attributed this increase in TDS to mining activity... The
only citation that WECo offers for its theory that the increased TDS levels in the alluvium
are “natural” is to an “email communication,” with no additional explanation.ss .

DEQ Response: WELC refers to a DEQ document (letter to O5M, 1”998') as evidence that the
increase in TDS is due to mining. The author of the letter (D. Erbes) assumes the increase
in TDS is the result of impoundment of surface flow in '.‘up_s'l(:)pe-p'orids”.' At of the date of
these Written Findings, 17 years after the letter was written, subsequent data and more
extensive and detailed investigation regarding i mcreasmg TDS leads to a different
understanding of the source. This i is described in detall in the PHC Addendum (Western
Energy Company, 2015}, a copy of which was obtame_d by MEIC ina re_c_en_t information
request. '

13.  The PHC, like DEQ's draft checklist EA, suffers from such generalized vagueness as
to be devoid of any informational value to any save industry and agency insiders. For
example, the PHC states that TDS concentrations will increase in spmls groundwater
“during initial saturation and then decrease to an equ111br1um level after one or more pore
volumes of water pass through the backfill.” There is no indication, however, about the
length of time required for multiple “pore volumes” of water to pass through the backfill. .
Regarding groundwater quantity, the PHC merely states that “full recovery” “will exceed 50
years in most portions that are mined” and that “[a]lthough it could take considerable time,
there is no reason to expect that the regional groundwater flow gradient will not eventually
recover because recharge and discharge areas for the prlnCIpal aquifer will not be affected
by mining.”





DEQ Response: The comment addresses a lack of specificity in the time horizons for
recovery of water quality and water levels that have undergone change due to coal mining.
The simple answer is that the response of natural systems cannot be predicted with the
exactness desired by WELC. A basic understanding of the hydrogeologic system,
determined largely by field measurements, is used to anticipate the response to and
recovery from disturbance to the system. Natural systems are dynamic, characterized by
spaciotemporal variability and do not lend themselves to precision, especially when
considering large areas and long time frames. Recovery of water levels and water quality
will depend on the response of local hydrology, climate, chemical reactions, geology, all of
which individually and in concert are unpredictable and play a part in the outcome.,
Awareness of this situation is reflected by statute and rules that require that the probable
hydrologlc consequences, rather than the exact hydrologlc consequences, of mining be
determined. Recovery of the hydrologic system will not be linear. Modeling the recovery
of a system for the first 50 years gives a prediction of how the system will respond and may
be used to extrapolate to a longer time frame, but given the limitations of the variables
used in a model, especially for a large and complex area, estlmates for time perlods beyond
fifty years become less rehable and less meamngful ' C

The DEQ endeavors to anticipate to the extent possible the impacts and outcomes of coal
mining, and where more sensitive environmental settings are observed, increased
examination is undertaken.

14.  Inaddition to the unlawful vagueness and inconsistency with respect to the time
horizons for impacts, the PHC is insufficient because it fails to address the lrnpacts that
climate change will have on the hydrologlc balance. : :

DEQ Respanse; Specific weather changes ina Iocallzed area such as Colstrlp that may
occur over an undetermined perlod oftime as a resuIt of climate change are unknown, and
cannot be realistically considered in the probable hydrologic consequences of mlnmg

15. DEQ's MEPA ana_lysis__ls insufficient.

DEQ Response: For its response to this comrnent DEQ 1ncorporates by reference
Environmental Assessment oprphcatlon AM4 December 3 2015 '

16. Approval of the proposed mine expansmn VlOlateS the rlght to a clean and hea]thfu!
environment, '

DEQ Response: DEQ acknowledges that the Montana Constitution provides a right to clean
and healthful environment. Among the inalienable rights declared in the Article 11, Section
3 of Montana Constitution is the right to “a clean and healthful environment.” The
Legislature declared its intent that by enacting the Montana Strip and Underground Mine
Reclamation Act (“"MSUMRA") it was:
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[M]indful of its constitutional obligations under Article II, section 3
and Article IX of the Montana constitution, has enacted The Montana
Strip and Underground Mine Reclamation Act. It is the Jegislature's
intent that the requirements of this part provide adequate remedies
for the protection of the environmental life support system from
degradation and provide adequate remedies to prevent unreasonable
depletion and degradation of natural resources.

Section 82-4-202 (1), MCA. Nevertheless, MSUMRA in pertinent part sets forth the
standards and criteria for evaluating whether a proposed coal mine operation protects
those constitutional rights. MSUMRA authorizes strip and underground coal mining
operations within the state in accordance with its provisions and requirements. The
Legislature has authorized DEQ to permit and regulate surface and underground coal
mining operations in accordance with MSUMRA and other environmental laws applicable
to coal mining operations. By issuing a permit that complies with the requirements of
MSUMRA, the Department acts consistently with the declared intent of the Legislature to
protect the right of Montanans to a clean and healthy environment.

No provision of MSUMRA authorizes the Department to deny an application to amend a
coal mine operating permit based on potential impacts to climate change. To the extent
that the comment questions whether MSUMRA in whole or in part is consistent the
Montana Constitution or international law, DEQ as a state agency “must faithfully execute
the laws of Montana” and questions touching on the constitutionality of MSUMRA lie within
the exclusive jurisdiction of the Montana courts. See Merlin Meyers Revocable Trustv.
Yellowstone County, 2002 MT 201, 21, 311 Mont. 194, 200, 53 P.3d 1268, 1272.

REFERENCES CITED

Environmental Assessment of Application AM4 (MDEQ, July 2015 updated August
2015)

Western Energy Company Rosebud Coal Mine Area B Surface Mining Permit {SMP
C1984003B)
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IN THE MATTER OF: )  CASE NO. BER 2016-03 SM

)

) PETITIONERS’ RESPONSE TO
APPEAL AMENDMENT AM4 )  RESPONDENT-INTERVENORS’ FIRST
WESTERN ENERGY COMPANY )  SET OF INTERROGATORIES AND
ROSEBUD STRIP MINE AREA B, )  REQUEST FOR PRODUCTION OF
PERMIT NO. C1984003B )  DOCUMENTS

)

BEFORE THE BOARD OF ENVIRONMENTAL REVIEW
OF THE STATE OF MONTANA

INTERROGATORIES

1. Please identify each person who assisted in the preparation of your responses to these
interrogatories, including persons who provided information incorporated into or pertaining to
any of your responses.

Answer: Anne Hedges, Montana Environmental Information Center (MEIC), 107 W
Lawrence St, Helena, MT 59601, tel: 406-443-2520, ahedeges@meic.org; Derf Johnson, MEIC,
107 W Lawrence St, Helena, MT 59601, tel: 406-443-2520, djohnson@meic.org; Nathaniel
Shoaff, Sierra Club, 85 Second Street, Second Floor, San Francisco, CA, tel: 415-977-5610,
nathaniel.shoaff@sierraclub.org.

2. You assert that “DEQ’s CHIA failed entirely to assess whether the cumulative
hydrologic impacts would cause violations of applicable nitrogen standards designed to protect
aquatic life.”

a. Describe all facts and summarize any expert opinions that support this
allegation.

Answer: The Montana Department of Environmental Quality’s (DEQ) CHIA states that
surface water quality standards are material damage criteria. The CHIA states that surface waters
in the Colstrip area are classified as C-3 waters. Water quality standards for the C-3 waters in the

Colstrip area include numeric standards for nitrogen from Department of Environmental Quality
1






Circular DEQ-~12A. DEQ has determined that the segment of East Fork Armells Creek from
Colstrip to the confluence with the Yellowstone River is impaired and not supporting aquatip life
because of, amon.g other things, nitrogen and nitrite + nitrate. DEQ has identiﬁed coal mining as a
potential source of nitrogen pollution. The CHIA fails entirely to assess whether the cumulative
hydrologic impacts will cause violation of these appIicgibie nitrogen standards.
b. Identify all persons with knoﬁ]edge .of the facts that felate to this allegation.
Answer: MEIC and Sierra C]ub.(Coi‘lectively,"Petitibners) object to this interrogatory to
the degree that it seeks any information beyond the information that was before DEQ at the time
that it issued its CHIA. In re Signal Peak, BER 2013-07 SM, at 56, 1 66 (Jan. 14, 2016). Any
information beyond that which was before DEQ is, therefore, not related in any way to any
party’s claims or defenses. Further, information about the prepération of the CHIA is in the
possession of DEQ. It would be unduly burdensome and expensive for Petitionefs to obtain any
such information. Without waiving this objection, Petitioners élnswer as followé:
The DEQ personnel involved preparing the CHIA include Petcr S..chade, hydrologist,
DEQ, tel: 406-444-4976, PSchade@mt.gov; Martin Van Oort, hydroio.g.ist DEQ, tel: 406-444-
4957, MVanOort@mt.gov; Sharona Gilbert, administrative assistant, DEQ, tel: 406-444-4966,
SGilbert2@mt.gov; Ashley Eichorn, fiscal specialist/project manager, DEQ, tel: 406-444-4968,
AEichhorn@mt.gov; Peter Mahrt, engineer, DEQ, tel: 406-444-1515, PMahrt@mt.gov; David
Adair, engineer, DEQ, tel: 406-247-4433, DAdair2@mt.gov; Julian Calabrese, soil scientist,
DEQ, tel: 406-586-2714; Mike Glenn, vegetative specialist, DEQ, tel: 406-444-3401,
MGlenn@mt.gov; Robert Smith, permit coordinator, DEQ, tel: 406-444-7444,
RSmith2@mt.gov; Chris Yde, supervisor, Coal and Uranium Section, DEQ, tel: 406-444-4967,

CYde@mt.gov; Ed Coleman, bureau chief, Industrial and Energy Minerals Bureau, DEQ, tel:





406-444-4973.

Former DEQ employees involved in preparation of the CHIA include: Tom Golnar,
retired hydrologist; Jim Consort, retired hydrologist; Angela McDannel, retired hydrologist;
Emily Hinz, hydrologist now with Montana Department of Fish, Wildlife and Parks; Samantha
Gundlach, former vegetation specialist; Chris Bardash, former GIS analyst; Eric Urban, technical
coordinator, now bureau chief, Water Quality Planning Bureau, DEQ.

Anne Hedges and Nathaniel Shoaff are also familiar with the CHIA and facts relevant to
this allegation. Their contact information is listed above.

¢. Identify all documents that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it seeks any information
beyond the information that was before DEQ at the time that it issued its CHIA. Ir re Signal Peak,
BER 2013-07 SM, at 56, ¥ 66 (Jan. 14, 2016). Any information beyond that which was before DEQ
is, therefore, not related in any way to any party’s claims or defenses. Further, information about
the preparation of the CHIA and PHC is in the possession of DEQ and WECo. It would be unduly
burdensome and expensive for Petitioners to obtain any such information. Further, it is more
convenient and less expensive and burdensome for WECo to obtain all documents authored by
WECo from its own offices and files. Without waiving these objections, Petitioners answer as
follows:

Documents that relate to this allegation include the following:

e DEQ, CHIA;
e DEQ, Checklist Environmental Assessment (Dec. 3, 2015) [hereinafter Checklist EA];
¢ Nicklin Earth & Water, Comprehensive Evaluation of the Probable Hydrologic

Consequences, Areas A, B, and C, Western Energy Rosebud Mine (Jan. 2014), prepared





Jor WECo [hereinafter PHC];

¢ Nicklin Earth & Water, Addendum to the Comprehensive Evaluation of the Probable
Hydrologic Consequences, Areas A, B, and C, Western Energy Rosebud Mine (Feb, 2015),
prepared for WECo [hereinafter PHC Addendum];

e DEQ, Final Water Quality Integrated Report (May 2014) [hereinafter 2014 Integrated
Report]. This report prepared in accordance with sections 303(d) and 305(b) of the Clean
Water Act includes, in Appendix A, a catalogue of the impaired waters in Montana, which
includes East Fork Armells Creek. This report is publically available at
https://deq.mt.gov/Water/WQPB/cwaic/reports.

e DEQ, Water Quality Standards Attainment Record for East Fork Ai’rﬁe!ls Creek,
Assessment Unit MT42K002_110 (2014) [hereinafter Attainment Record EFAC (lower)].
This report contains DEQ’s detailed assessment of the segment of East Fork Armells Creek
from Colstrip to its mouth. The report indicates the creek is not fully supporting its
designated use for aquatic life support, that nitrogen is one cause of the impairment, and
that coal mining is a potential source of the pollution. This report is publically available at
http://deq.mt.gov/Portals/112/Water/ WQPB/ CWAIC/ Reports/2014/MT42K 002 11 d.pdf.

3. You assert that “DEQ’s CHIA . . . failed entirely to assess whether the cumulative
hydrologic impacts would cause violations of applicable nitrogen standards designed to protect
agricultural uses of Rosebud Creek and tributaries to Rosebud Creek.”

a. Describe all facts and summarize any expert opinions that support this
allegation.
Answer: Petitioners object that this interrogatory seeks precisely the same information as

Interrogatory No. 2 and is, accordingly, unreasonably duplicative. Without waiving this objection,
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Petitioners assume that Interrogatory No. 3 is intended to inquire about the CHIA’s failure to
assess potential violations of electrical conductivity (EC) standards. Based on this assumption,
Petitioners answer as follows:

The CHIA states that water quality standards are material damage criteria. The CHIA
further states that Rosebud Creek and tributaries to Rosebud Creek are within the cumulative
hydrologic impact area. The CHIA notes that electrical conductivity standards set forth in ARM
17.30.670(4) apply to tributaries to Rosebud Creek. Electrical c;onductivity standards set forth in
ARM 17.30.670(2)(a), (3)(a) apply to Rosebud Creek. WECo has stated that “it would not be
likely that WECo could comply with” these EC standards. The CHIA fails entirely to assess
whether the cumulative hydrologic impacts wilf cause violation of these EC standards.

b. Identify all persons with knowledge of the facts that relate to this allegation.

Answer: MEIC and Sierra Club (collectively, Petitioners) object to this interrogatory to the
degree that it seeks any information beyond the information that was before DEQ at the time that
it issued its CHIA. In re Signal Peak, BER 2013-07 SM, at 56, ¥ 66 (Jan..14, 2016). Any
information beyond that which was before DEQ is, therefore, not related in any way to any
party’s claims or defenses. Further, information about the preparation of the CHIA is in the
possession of DEQ. It would be unduly burdensome and expensive for Petitioners to obtain any
such information. Without waiving this objection, Petitioners answer as follows:

The DEQ personnel involved preparing the CHIA include Peter Schade, hydrologist, DEQ,

tel: 406-444-4976, PSchade@mt.gov; Martin Van Oort, hydrologist DEQ, tel: 406-444-4957,
MVanOort@mt.gov; Sharona Gilbert, administrative assistant, DEQ, tel: 406-444-4966,
SGilbert2@mt.gov; Ashley Eichorn, fiscal specialist/project manager, DEQ, tel: 406-444-4968,

AEichhorn@mt.gov; Peter Mahrt, engineer, DEQ, tel: 406-444-1515, PMahrt@mt.gov; David





Adair, engineer, DEQ, tel: 406-247-4433, DAdair2@mt.gov; Julian Calabrese, soil scientist, DEQ,
tel: 406-586-2714; Mike Glenn, vegetative specialist, DEQ, tel: 406-444-3401, MGlenn@mt.gov;
Robert Smith, permit coordinator, DEQ), tel: 406-444-7444, RSmith2@mt.gov; Chris Yde,
supervisor, Coal and Uranium Section, DEQ, tel: 406-444-4967, CYde@mt.gov; Ed Coleman,
bureau chief, Industrial and Energy Minerals Bureau, DEQ, tel: 406-444-4973,

Former DEQ employees involved in preparation of the CHIA include: Tom Golnar, retired
hydrologist; Jim Consort, retired hydrologist; Angela McDannel, retired hydrologist; Emily Hinz,
hydrologist now with Montana Department of Fish, Wildlife and Parks; Samantha Gundlach,
former vegetation specialist; Chris Bardash, former GIS analyst; Eric Urban, technical coordinator,
now bureau chief, Water Quality Planning Bureau, DEQ.

Jesse Noel, Engineer and Environ;nental Manager, WECo, tel: 406-748-5152,
jnoel@westmoreland.com.

Anne Hedges and Nathaniel Shoaff are also familiar with the CHIA and facts relevant to
this allegation. Their contact information is listed above.

c. Identify all documents that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it seeks any information
beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal
Peak, BER 2013-07 SM, at 56, § 66 (Jan. 14, 2016). Any information beyond that which was
before DEQ is, therefore, not related in any way to any party’s claims or defenses. Further,
information about the preparation of the CHIA is in the possession of DEQ. It would be unduly
burdensome and expensive for Petitioners to obtain any such information. Additional information
about WECo’s ability to comply with EC standards is not in the possession, custody, or control of

Petitioners. It is more convenient and less expensive and burdensome for WECo to obtain any and





all documents authored by WECo from its own offices and files. Without waiving these .
objections, documents that relate to this allegation include the following:

o DEQ, CHIA;

o DEQ, Checklist EA;

s  WECo, PHC;

s - WECo, PHC Addendum;

o Letter from Jesse Noel, WECo, to Jenny Chambers, DEQ (June 13, 2012). In this letter
WECo states among other things that “it would not be likely that WECo could comply
with” these EC standards.

4, You allege that “DEQ failed entirely to assess the cumulative hydrologic impacts from
massive. anticipated mine expansions in Area F and Area G of the Rosebud Mine.”
a. Describe all facts and summarize any expert opinions that support this
allegation.
Answer: The CHIA delineates the cumulative hydrologic impact area. The CHIA defines
the cumulative hydrologic impact area for the surface water to include “all areas that may see a
measurable change in water quantity or water guality due to mining activities at the Rosebud
Mine and Big Sky Mine.” The CHIA defines the cumulative hydrologic impact area for ground
water to include “the limits of all mining-inducted groundwater impacts or potential impacts
based on the hydrology of the mines and adjacent area.” WECo’s application for Area F was
pending at the time that DEQ issued its CHIA. Portions of Area F are within the cumulative
hydrologic impact area. Pfospecting operations in Area G have occurred, which are within the
cumulative hydrologic impact area. The CHIA did not assess any of the anticipated impacts from

operations in Area F or impacts from prospecting in Area G.





b. Identify all persons with knowledge of the facts that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it seeks any information

beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal
Peak, BER 2013-07 SM, at 56, § 66 (Jan. 14, 2016). Any information beyond that which was
before DEQ is, therefore, not related in any way to any party’s claims or defenses. Further,
information about the preparation of the CHIA is in the possession of DEQ. It would be unduly
burdensome and expensive for Petitioners to obtain any such information. Without waiving this
objection, Petitioners answer as follows:

The DEQ personnel involved preparing the CHIA include Peter Schade, hydrologist, DEQ,
tel: 406-444-4976, PSchade@mt.gov; Martin Van Qort, hydrologist DEQ, tel: 406-444-4957,
MVanOort@mt.gov; Sharona Gilbert, administrative assistant, DEQ, tel: 406-444-4966,
SGilbert2@mt.gov; Ashley Eichorn, fiscal specialist/project manager, DEQ, tel: 406-444-4968,
AEichhorn@mt.gov; Peter Mahrt, engineer, DEQ, tel: 406-444-1515, PMahrt@mt.gov; David
Adair, engineer, DEQ, tel: 406-247-4433, DAdair2@mt.gov; Julian Calabrese, soil scientist, DEQ,
tel: 406-586-2714; Mike Glenn, vegetative specialist, DEQ, tel: 406-444-3401, MGlenn@mt.gov;
Robert Smith, permit coordinator, DEQ, tel: 406-444-7444, RSmith2@mt.gov; Chris Yde,
supervisor, Coal and Uranium Section, DEQ), tel: 406-444-4967, CYde@mt.gov; Ed Coleman,
bureau chief, Industrial and Energy Minerals Bureau, DEQ, tel: 406-444-4973.

Former DEQ employees involved in preparation of the CHIA include: Tom Golnar, retired
hydrologist; Jim Consort, retired hydrologist; Angela McDannel, retired hydrologist; Emily Hinz,
hydrologist now with Montana Department of Fish, Wildlife and Parks; Samantha Gundlach,
former vegetation specialist; Chris Bardash, former GIS analyst; Eric Urban, technical coordinator,

now bureau chief, Water Quality Planning Bureau, DEQ.





Anne Hedges and Nathaniel Shoaff are also familiar with the CHIA and facts relevant to

this allegation. Their contact information is listed above
c¢. Identify all documents that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it secks any information
beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal
Peak, BER 2013-07 SM, at 56, § 66 (Jan. 14, 2016). Any information beyond that which was
before DEQ is, therefore, not related in any way to any party’s claims or defenses. Further,
information about the preparation of the CHIA is in the possession of DEQ. It would be unduly
burdensome and expensive for Petitioners to obtain any such information. It is more convenient
and less expensive and burdensome for WECo to obtain all documents authored by WECo from
its own offices and files. Without waiving these objections, documents that relate to this
allegation include the following:

e DEQ, CHIA;

e DEQ, Checklist EA;

¢ DEQ, Respondent’s Responses to Petitioners’ First Set of Requests for Admission,
Interrogatories, and Requests for Production (Feb. 26, 2016). In this document, DEQ
acknowledges that portions of Area F are within the cumulative hydrologic impact area.
DEQ also asserts that prospecting has occurred in Area G that is within the cumulative
hydrologic impact area;

e WECo, PHC;

¢ WECo, PHC Addendum.
5. You allege that “[a]mong other instances, DEQ failed to apply the correct burden of

proof and the record evidence did not support a negative material damage determination with





respect to the following: [a.] The dewatering of intermittent portions of East Fork Armells Creek
and other intermittent streams; [b.] The migration of polluted spoils water into un-mined portions
of the Rosebud Coal Aquifer outside the permit area; [c.] Increased violations of water quality
standards and rates of exceedances of effluent standards in discharges to surface waters
following the advent of mining; [d] Violations of water quality standards in the upper and lower
segments of East Fork Armells Creek, which DEQ has previously attributed to operations of the
Rosebud Mine; [e.] Violations of electrical conductivity standards in Rosebud Creek and
tributaries to Rosebud Creek.”

a. Describe all facts and summarize any expert opinions that support this

allegation.

Answer: Regarding [a.], the PHC states that “When the Area B permit was written in 1986,
the East Fork Armells Creek was described to possess two short segments respectively within
sections 8 and 15 (TN, R40E) which had continuous base flow during much of the year ranging
from no flow to about 30gpm. A recent field survey (Section 3.2.1) of EFAC showed no flow in
Section 15. The previous PHC (WECo, 1986) described the source of the flow as alluvium with
possible contribution of the Rosebud coal in Section 15. Given the decreased water levels in
alluvial wells between Areas B and C, it is possible that the change in flow is a result of mine
related dewatering.” PHC at 28-29. The CHIA cites additional sources, including Schwehr (1981),
the Area B permit, and MME 1995, evidencing historic intermittent surface flows in East Fork
Armells Creek in Section 15. The PHC and CHIA further indicate that mining may have caused
drawdown in the alluvium of the portion of East Fork Armells Creek in Section 15. DEQ’s
cumulative hydrologic impact assessments for Area C in 1989 and Area B in 1995 state that East

Fork Armells Creek was intermittent in section 15. The CHIA states that the alluvium of this
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portion of East Fork Armells Creek is now dry. The CHIA states that it cannot make a material
damage determination with respect to this portion of East Fork Armells Creek. The CHIA
concludes that the proposed operation of the mining operation will not cause material damage.

Regarding [b.], the CHIA indicates that Class 1 ground water exists in the Rosebud Coal
aquifer in Area B and in the area between Area B of the Rosebud Mine and the Big Sky Mine. The
CHIA further concludes that water quality in the spoils aquifer formed by mining in Area B is
anticipated to have increased levels of specific conductance. The PHC states that mining will likely
cause specific conductance to increase to such a fevel as to require at least a temporary
reclassification of the ground water to a lower class. One recent report, Clark (1995), which was
cited in the PHC, determined that salinity levels in the Rosebud Coal do not decrease or attenuate
as they travel downgradient from spoils aquifers to unmined coal. The CHIA states that migration
of spoils water will not degrade to the point of being harmful, detrimental, or injurious to any
beneficial uses of Class Il or Class 111 groundwater. The CHIA never assesses the cumulative
hydrologic impacts to Class I groundwater between Area B of the Rosebud Mine and the Big Sky
Mine.

Regarding [c.], the CHIA notes increasing rates of exceedances of sodium, magnesium, and
manganese. The CHIA then discounts the concern due to the absence of evidence directly
correlating the increase to rﬁining. The CHIA also identifies increases in electrical conductivity in
Rosebud Creek and repeated violations of EC standards downstream from the confluence with Lee
Coulee. The CHIA then discounts the impact and finds that the proposed operation is designed to
prevent material damage because DEQ is unable to directly attribute the increased pollution to
mining. The CHIA did not consider any potential prospective harm to Rosebud Creek from mining

operations.
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Regarding [d.], DEQ has listed the upper and lower portions of East Fork Armells Creek as
impaired as not supporting its designated use of aquatic life. DEQ’s Water Quality Attainment
Record for the upper segment of East Fork Armells Creek concludes that the segment is impaired
due to alteration in stream-side or littoral vegetative covers. The record identifies surface mining as
the source of the impairment. Similarly, DEQ’s Water Quality Attainment Report for the lower
segment of East Fork Armells Creek provides that the segment is impaired as not supporting its
designated use of aquatic life. The record identifies specific conductance, total dissolved solids,
nitrite+nitrate, and nitrogen as causes of the impairment. The record identifies coal mining as a
source of the impairment.

Regarding [e.], the CHIA determines that the proposed operation was designed to prevent
material damage to Rosebud Creek because DEQ was unable to “directly attribute” changes in
Rosebud Creek o mining operations in Rosebud Creek tributaries. The CHIA states that
concentrations of tota] dissolved solids (TDS) increase in Rosebud Creek downstream from the
confluence with Lee Coulee. The CHIA also states that Rosebud Creek gains salts downstream
from its confluence with Lee Couiee. The CHIA further states that most water quality samples
from Rosebud Creek exceed water quality standards for electrical conductivity from ARM
17.30.670. WECo has stated that “it would not be likely that WECo could comply with” EC
standards from ARM 17.30.670.

b. ldentify all persons with knowledge of the facts that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it secks any information
beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal
Peak, BER 2013-07 SM, at 56, § 66 (Jan. 14, 2016). Any information beyond that which was

before DEQ is, therefore, not related in any way to any party’s claims or defenses. Further,
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information about the preparation of the CHIA is in the possession of DEQ. It would be unduly
burdensome and expensive for Petitioners to obtain any such information. Without waiving this
objection, Petitioners answer as follows:

The DEQ personnel involved preparing the CHIA include Peter Schade, hydrologist, DEQ,
tel: 406-444-4976, PSchade@mt.gov; Martin Van Oort, hydrologist DEQ, tel: 406-444-4957,
MVanQort@mt.gov, Sharona Gilbert, administrative assistant, DEQ, tel: 406-444-4966,
SGilbert2@mt.gov; Ashley Eichorn, fiscal specialist/project manager, DEQ, tel: 406-444-4968,
AEichhorn@mt.gov; Peter Mahrt, engineer, DEQ, tel: 406-444-1515, PMahrt@mt.gov; David
Adair, engineer, DEQ, tel: 406-247-4433, DAdair2(@mt.gov; Julian Calabrese, soil scientist, DEQ,
tel: 406-586-2714; Mike Glenn, vegetative specialist, DEQ, tel: 406-444-3401, MGlenn@mt.gov;
Robert Smith, permit coordinator, DEQ, tel: 406-444-7444, RSmith2@mt.gov; Chris Yde,
supervisor, Coal and Uranium Section, DEQ, tel: 406-444-4967, CYde@mt.gov; Ed Coleman,
bureau chief, Industrial and Energy Minerals Bureau, DEQ, tel: 406-444-4973.

Former DEQ employees involved in preparation of the CHIA include: Tom Gelnar, retired
hydrologist; Jim Consort, retired hydrologist; Angela McDannel, retired hydrologist; Emily Hinz,
hydrologist now with Montana Department of Fish, Wildlife and Parks; Samantha Gundlach,
former vegetation specialist; Chris Bardash, former GIS analyst; Eric Urban, technical coordinator,
now bureau chief, Water Quality Planning Bureau, DEQ.

| Anne Hedges and Nathanie! Shoaff are also familiar with the CHIA and facts relevant to
this allegation. Their contact information is listed above.
c. Identify all documents that relate to this allegation.
Answer: Petitioners object to this interrogatory to the degree that it seeks any information

beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal
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Peak, BER 2013-07 SM, at 56, § 66 (Jan. 14, 2016). Any information beyond that which was
before DEQ is, therefore, not related in any way to any party’s claims or defenses. Further,
information about the preparation of the CHIA is in the possession of DEQ. It would be unduly
burdensome and expensive for Petitioners to obtain any such information. Further, it is more
convenient and less expensive and burdensome for WECo to obtain all documents authored by
WECo from its own offices and files. Without waiving these objections, documents that relate to
this allegation include the following:

¢ David W. Clark, Geochemical Processes in Ground Water Resulting from Surface
Mining of Coal at the Big Sky and West Decker Mine Areas, Southeastern Montana
(1995). This report evaluates movement of groundwater from spoils aquifers at the Big
Sky and West Decker Mines. The report found that TDS concentrations in ground water
either did not change or changed only in small amounts as ground water flowed down
gradient from the Big Sky Mine spoils aquifer to the downgradient coal aquifer;

» DEQ, CHIA;

¢ DEQ, Checklist EA;

e DEQ, 2014 Integrated Report;

e DEQ, Attainment Record EFAC (lower);

e DEQ, Water Quality Standards Attainment Record, East Fork Armells Creek
(headwaters to Colstrip) [hereinafter Attainment Record EFAC (upper)]. This document
contains DEQ’s detailed assessment of the upper segment of East Fork Armells Creek.
It concludes that the segment is impaired and not supporting its designated use for
aquatic life. It identifies the cause of the impairment as alteration in stream-side or
littoral vegetative covers. The record identifies surface mining as the source of the

impacts causing impairment;
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e DEQ, CHIA, Rosebud Area B Amendment and Revision Application (Jan. 1995). The
CHIA for this amendment identifies a two-mile intermittent stretch of East Form
Armells Creek from section 17 to section 10;

» DEQ, Written Findings, Rosebud Mine Area C Life-of-Mine Amendment (Jan. 1989).
DEQ’s written findings identify an intermittent stretch of East Fork Armells Creek in
section 15. The findings also state that mining operations were intended occur in the
alluvium of East Fork Armells Creek in section 15;

¢  WECo, PHC;

s WECo, PHC Addendum.

6. You allege that “[p]revious assessments of the upper and lower segments of East Fork
Armells Creek prepared by DEQ pursuant to the Clean Water Act concluded that neither segment
of the creek was meeting water quality standards, due in part to strip-mining operations at the
Rosebud Strip Mine. DEQ’s CHIA failed entirely to address these prior determinations by the
agency.”

a. Describe all facts and summarize any expert opinions that support this
allegation.

Answer: DEQ’s Final 2014 Water Quality Integrated Report identifies both the upper and
lower segments of East Fork Armells Creek as impaired, as not supporting the beneficial use of
aquatic life support. DEQ’s Water Quality Attainment Reports for East Fork Armells Creek
identify coal mining and surface mining as potential sources of the pollution impairing the creek.
The CHIA states that material damage occurs when water quality standards outside the permit area
are violated. The CHIA fails entirely to address DEQ’s own prior determinations that both

segments of East Fork Armells Creek are not meeting water quality standards.
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b. Identify all persons with knowledge of the facts that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it seeks any information

beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal Peak,
BER 2013-07 SM, at 56, § 66 (Jan. 14, 2016). Any information beyond that which was before
DEQ is, therefore, not related in any way to any party’s claims or defenses. Further, information
about the preparation of the CHIA is in the possession of DEQ and WECo. It would be unduly
burdensome and expensive for Petitioners to (;btain any such information. Without waiving this
objection, Petitioners answer as follows:

The DEQ personnel involved preparing the CHIA include Peter Schade, hydrologist, DEQ,
tel: 406-444-4976, PSchade@mt.gov; Martin Van Oort, hydrologist DEQ, tel: 406-444-4957,
MVanOort{@mt.gov; Sharona Gilbert, administrative assistant, DEQ, tel: 406-444-4966,
SGilbert2@mt.gov; Ashley Eichorn, fiscal specialist/project manager, DEQ, tel: 406-444-4968,
AEichhorn@mt.gov; Peter Mahrt, engineer, DEQ, tel: 406-444-1515, PMahrt@rht.gov; David
Adair, engineer, DEQ, tel: 406-247-4433, DAdair2(@mt.gov; Julian Calabrese, soil scientist, DEQ,
tel: 406-586-2714; Mike Glenn, vegetative specialist',' DEQ, tel: 406-444-3401, MGlenn@mt.gov;
Robert Smith, permit coordinator, DEQ, tel: 406-444-7444, RSmith2@mt.gov; Chris Yde,
supervisor, Coal and Uranium Section, DEQ, tel: 406-444-4967, CYde@mt.gov; Ed Coleman,
bureau chief, Industrial and Energy Minerals Bureau, DEQ, tel: 406-444-4973.

Former DEQ employees involved in preparation of the CHIA include: Tom Golnar, retired
hydrologist; Jim Consort, retired hydrologist; Angela McDannel, retired hydrologist; Emily Hinz,
hydrologist now with Montana Department of Fish, Wildlife and Parks; Samantha Gundlach,
former vegetation specialist; Chris Bardash, former GIS analyst; Eric Urban, technical coordinator,

now bureau chief, Water Quality Planning Bureau, DEQ.
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Anne Hedges and Nathaniel Shoaff are also familiar with the CHIA and facts relevant to this

allegation. Their contact information is listed above.
c¢. Identify all documents that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it seeks any information
beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal Peak,
BER 2013-07 SM, at 56, 1 66 (Jan. 14, 2016). Any information beyond that which was before
DEQ is, therefore, not related in any way to any party’s claims or defenses. Further, information
about the preparation of the CHIA is in the possession of DEQ. 1t would be unduly burdensome
and expensive for Petitioners to obtain any such information. Further, it is more convenient and
less expensive and burdensome for WECo to obtain all documents authored by WECo from its
own offices and files. Without waiving these objections, documents that relate to this allegation
include the following:

e DEQ, CHIA;

o DEQ, Checklist EA;

» DEQ, 2014 Integrated Report;

*» DEQ, Attainment Record EFAC (lower);

o DEQ, Attainment Record EFAC (upper);

e WECo, PHC;

e WECo, PHC Addendum.

7. You allege that “DEQ’s CHIA applied a drinking water standard for livestock and

wildlife for sulfate pollution that is not supported by record evidence and that is contrary to
protective standards supported by peer reviewed science.”

a. Describe all facts and summarize any expert opinions that support this

allegation,
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Answer: The CHIA establishes the sulfate limit for livestock use of surface or ground water
at 2,500 mg/L.. The CHIA cites Beef Briefs (Hutcheson, 2001) as support for this limit. Hutcheson
(2001) establishes maximum upper limits for sulfate of 100 ppm (for sulfate from SO4) and 300
ppm for sulfate (SO4). DEQ cites no other peer reviewed reports to support its sulfate limit for
livestock. One recent peer-reviewed report, Raisbeck et al. (2008), recommends 1,000 mg/L of
sulfate as the chronic exposure limit at which harm to cattle will not occur.

b. Identify all persons with knowledge of the facts that relate to this
allegation.

Answer: Petitioners object to this interrogatory to the degree that it seeks any information
beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal Peak,
BER 2013-07 SM, at 56, 66 (Jan. 14, 2016). Any information beyond that which was before
DEQ is, therefore, not related in any way to any party’s claims or defenses. Further, information
about the preparation of the CHIA is in the possession of DEQ and WECo. It would be unduly
burdensome and expensive for Petitioners to obtain any such information. Without waiving this
objection, Petitioners answer as follows:

The DEQ personnel involved preparing the CHIA include Peter Schade, hydrologist, DEQ,

tel: 406-444-4976, PSchade@mt.gov; Martin Van Qort, hydrologist DEQ, tel: 406-444-4957,
MVanOort@mt.gov; Sharona Gilbert, administrative assistant, DEQ, tel: 406-444-4966,
SGilbert2@mt.gov; Ashley Eichorn, fiscal specialist/project manager, DEQ, tel: 406-444-4968,
AEichhorn@mt.gov; Peter Mahrt, engineer, DEQ, tel: 406-444-1515, PMahrt@mt.gov; David
Adair, engineer, DEQ, tel: 406-247-4433, DAdair2@mt.gov; Julian Calabrese, soil scientist, DEQ,
tel: 406-586-2714; Mike Glenn, vegetative specialist, DEQ, tel: 406-444-3401, MGlenn@mt.gov;

Robert Smith, permit coordinator, DEQ, tel: 406-444-7444, RSmith2@mt.gov; Chris Yde,
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supervisor, Coal and Uranium Section, DEQ, tel: 406-444-4967, CYde@mt.gov; Ed Coleman,
bureau chief, Industrial and Energy Minerals Bureau, DEQ, tel: 406-444-4973,

Former DEQ employees involved in preparation of the CHIA include: Tom Golnar, retired
hydrologist; Jim Consort, retired hydrologist; Angela McDannel, retired hydrologist; Emily Hinz,
hydrologist now with Montana Department of Fish, Wildlife and Parks; Samantha Gundlach,
former vegetation specialist; Chris Bardash, former GIS analyst; Eric Urban, technical
coordinator, now bureau chief, Water Quality Planning Bureau, DEQ.

Anne Hedges and Nathaniel Shoaff are also familiar with the CHIA and facts relevant to tﬁis
allegation. Their contact information is listed above.

a. Identify all documents that relate to this allegation.

Answer: Petitioners object to this interrogatory to the degree that it seeks any information
beyond the information that was before DEQ at the time that it issued its CHIA. In re Signal Peak,
BER 2013-07 SM, at 56, 66 (Jan. 14, 2016). Any information beyond that which was before
DEQ is, therefore, not related in any way to any party’s claims or defenses Further information
about the preparation of the CHIA is in the possession of DEQ. It would be unduly burdensome
and expensive for Petitioners to obtain any such information. Further, it is more convenient and
less expensive and burdensome for WECo to obtain all documents authoréd by WECo from its
own offices and files. Without waiving these objections, documents that relate to this allegation
include the following: |

e DEQ, CHIA;
e Hutcheson, Water Quality and Gﬁidé]incs: Beef Briefs (2001). This isa waf.er quality
fact sheet for livestock watering that the CHIA relied on;

e Sigler & Bauder, Suitability of Water for Livestock Fact Sheet (2012). This is a water
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quality fact sheet for livestock watering that the CHIA relied on;

* Geomega, Water Quality Effects and Beneficial Uses of Wyoming Produced Water
Surface Discharges (2007). This report prepared for the Petroleum Association of
Wyoming advocates for relaxed sulfate standards for produced water from oil and gas
operations;

e M.F. Raisbeck et al., Water Quality for Wyoming Livestock and Wildlife: A Review of
the Literature Pertaining to Health Effects of Inorganic Contaminants (2008). This
peer-reviewed report is a comprehensive survey summarizing the literature regarding
water quality for animals. The report contains acute and chronic livestock limits for
sulfate in water.

8. Identify all persons you will call as witnesses in this litigation.

Answer: Petitioners object to this interrogatory because the record in this case is limited to
the information that was before DEQ at the time that it issued its CHIA. In re Signal Peak, BER
2013-07 SM, at 56, Y 66 (Jan. 14, 2016). Any information beyond that which was before DEQ
(such as witness testimony) is, therefore, not related in any way to any party’s claims or defenses.
Consequently, Petitioners do not intend to call any witnesses in this litigation. Without waiving
this objection, Petitioners reserve the right to cross-examine any witness from DEQ or WECo who
1s permitted to testify,

8. Please identify any person who is a member of or represented MEIC or the Sierra
Club in any capacity who has communicated in any way with the Montana Department of
Environmental Quality (DEQ) concerning or related to Western Energy’s application for
Amendment AM4 to Western Energy Company Permit No. C1984003B for the Rosebud
Mine, in Colstrip, Montana.

Answer: Shiloh Hernandez, Western Environmental L.aw Center, tel: 406-204-4861,
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hernandez@westernlaw.org; Derf Johnson (identified above); Anne Hedges; Kelsey Estabrook,
former intern with Western Environmental Law Center, tel: 406-552-2411,
kestabro(@uoregon.edu.

9. Please (i) identify any person at DEQ with whom you communicated regarding
Western Energy’s application for Amendment AM4 to Western Energy Company Permit No.
C1984003B, (ii} provide the date of such communication, and (iii} summarize the substance of
such communication(s) and (iv) identify any documents related to such communications,

(You need not provide such information for your formal written comments that were
submitted to  DEQ regarding this permit.)
Answer: The following communications occurred between DEQ and MEIC or Sierra
Club or their representatives:

» Email from Ed Coleman, DEQ, to Anne Hedges, MEIC (July 24, 2015) (response to
request for extension of public comment period);

e Email from Joyce Wittenberg, DEQ, to Kelsey Estabrook, WELC intern, copied to
Dana David, DEQ, Sharona Gilbert, DEQ, Ed Coleman, DEQ (July 23, 2015)
(regarding fees applicable to public records requests);

e Email from Kelsey Estabrook, WELC intern, to Sha_rona Gilbﬁ:rt, DEQ (July 23, 2015)
(public records request);

¢ Email from Kelsey Estabrook, WELC intern, to Sharona Gilbert, DEQ (July 22, 2015)
(public records request);

» Email from Kelsey Estabrook, WELC intern, to Sharona Gilbert, DEQ (July 22, 2015)
{(public records request);

» Email from Robert Smith, DEQ, to Anne Hedges, MEIC (July 13, 2015) (information
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about acreage of AM4 Amendment);
¢ Sharona Gilbert, DEQ, to Shiloh Hernandez, WELC (Jan. 6, 2015) (response to public
record request);
* Sharona Gilbert, DEQ, to Shiloh Hernandez, WELC (Jan. 2, 2015) (discussion of public
records request);
¢ Sharona Gilbert, DEQ, to Shiloh Hernandez, WELC (Jan. 2, 2015) (discussion of public
records request);
¢ Sharona Gilbert, DEQ, to Shiloh Hernandez, WELC (Jan. 2, 2015) (response to public
records request);
¢ Sharona Gilbert, DEQ, to Shiloh Hernandez, WELC (Dec. 30, 2014) (discussion of
public records request);
* Sharona Gilbert, DEQ, to Shioh Hernandez, WELC (Dec. 30, 2014) (discussion of
public records request); |
e Sharona Gilbert, DEQ, to Anne Hedges, MEIC (Deé. =] 9, 2014) (public records
request);
* Ed Coleman, DEQ, to Shiloh Hernandez, WELC (Sept. 17, 2014) (discussion of timing
of environmental review for Rosebud B expansion);
REOQUEST FOR PRODUCTION OF DOCUMENTS
Please produce all documents in your possession or control that you have identified in
response to any of the above interrogatories.
Answer: Petitioners object to this request to the degree that it requires Petitioners to
produce documents that were either produced by WECo or that were produced by DEQ in its
decision-making process for Amendment AM4. Because such documents were either produced
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by WECo itself or provided by DEQ to WECo as part of DEQ’s approval of WECo’s
application for Amendment AM4, WECo can obtain such documents in a manner that is more
convenient, less burdensome, and less expensive than obtaining them from Petitioners. Without
waiving this objection, Petitioners are producing the remaining documents identified in
Petitioners” answers to WECo’s interrogatories.

Dated: March 9, 2016,

Shiloh Hernandez

Western Environmental Law Center
103 Reeder’s Alley

Helena, MT 59601

406.204.4861
hernandez@westernlaw.org
Attorney for Petitioners
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CERTIFICATE OF SERVICE
The undersigned certifies that on this 9th day of March 2016, a true and correct copy of the
foregoing was delivered via email to counsel of record for Intervenor-Respondents at the following

addresses:

W. Anderson Forsythe

Moutiton Bellingham PC

Suite 1900, Crowne Plaza

PO Box 2559

Billings, MT 59103

Andy Forsythe@moultonbellingham.com

John C. Martin

Daniel H. Leff

Tyler A. O’Connor

Crowell & Moring LLP

1001 Pennsylvania Ave.,, NW
Washington, DC 20004-2595
JMartin@crowell.com
DLeff@crowell.com
TOConnor@crowell.com

Shiloh Hernandez
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Northwest

Southwest

Defendin g the West  wwwwesternlaw.o rg

Western Environmental Law Center

October 10, 2014

Sent via email and post

Bureau of Land Management
Miles City Field Office

Attn: Nate Arave

USDI-BLM Miles City Field Office
111 Garyowen Road

Miles City, MT 59301

blm mt _mcfo WECO EA@blm.gov

RE: Scoping Comments—Rosebud Mine Lease Modification EA

Dear Mr. Arave:

Please accept these comments, which are submitted to assist BLM’s NEPA
analysis of the proposed lease modification by providing relevant information and
identifying significant issues. These comments are submitted on behalf of the
Montana Environmental Information Center and the Sierra Club (collectively,
Citizens).

Montana Environmental Information Center (“MEIC”) is.a 501(c)(3) nonprofit
organization founded in 1973 with approximately 3,000 members throughout the
United States and the State of Montana. MEIC is dedicated, in part, to the
preservation and enhancement of the natural resources and natural environment of
Montana and to the gathering and disseminating of information concerning the
protection and preservation of the human environment through education of its
members and the general public concerning their rights and obligations under local,
state and federal environmental protection laws and regulations. MEIC is also
dedicated, in part, to assuring that federal officials comply with and fully uphold
the laws of the United States that are designed to protect and enhance the
environment from pollution. MEIC and its members have intensive, long-standing
recreational, aesthetic, scientific, professional, and spiritual interests in the
responsible production and use of energy, the reduction of greenhouse (“\GHG”)
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pollution as a means to ameliorate our climate crisis, and the land, air, water, and
community impacted by climate change. MEIC submits these comments on its own
behalf and on behalf of its adversely affected members.

Sierra Club is America’s oldest and largest grassroots environmental
organization. Sierra Club has 1.4 million members and supporters. Founded in
1892, the Sierra Club has been working for well more than a century to protect
communities, wild places, and the planet itself. Sierra Club is dedicated to
exploring, enjoying, and protecting the wild places of the Earth; to practicing and
promoting the responsible use of the Earth’s resources and ecosystems; to educating
and enlisting humanity to protect and restore the quality of the natural and human
environment; and to using all lawful means to carry out these objectives, Sierra
Club’s concerns encompass the exploration, enjoyment and protection of the lands
and waters of Montana. Sierra Club submits these comments on its own behalf and
on behalf of its adversely affected members. ‘

1. Proposal

The Western Energy Company (WECo) has proposed to add 160 acres to its
existing lease at the Rosebud coal strip-mine. The 160 acres are apparently located
1n the vicinity of Area C Central and Area B Extension,

2. Background

The Northern Pacific Railway began strip mining coal from the Rosebud coal
seam in the early Twentieth Century as a non-union shop in order to power its
locomotives and to unburden itself of the costs of dealing with the underground coal
miners’ unions.! Hence the birth of Colstrip. The Colstrip coal significantly
undercut the prices of coal from underground mines near Bozeman and Red Lodge,
allowing Northern Pacific to save significant amounts on fuel, while undermining
the more labor intensive mines and the unions in the other towns. “It is ironical,
however, that the commitment to Colstrip delayed the Northern Pacific from
converting to diesel fuel for many years and hence it was, in the end, more costly
than profitable.”? Thus, from the beginning strip mining in Colstrip undermined
labor, created jobs at the expense of more, and delayed the transition to superior
energy sources.

1 K. Ross Toole, The Rape of the Great Plains! Northwest America, Cattle, and Coal
99 (1976).

2 Id at 100.
2
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The Montana Power Company (MPC) and its wholly owned subsidiary WECo
took over the mine in 1959 in anticipation of construction of coal-fired power
plants.3 Not long thereafter, MPC, along with Puget Sound Power and Light,
announced its intention to construct the massive mine-mouth power complex that
exists today.? From the beginning, there was massive opposition to the project. The
original proposal to construct the first two units at Colstrip received over 3000
public comments, 956% of which steadfastly opposed the short-sighted and
destructive projects.5 : : . :

Units 1 and 2 were planned to have a 30-year operational life.6 It has long been
acknowledged that construction of the Colstrip mine-mouth energy project placed
short-term profits (30 years of strip-mining) above long-term social and
environmental harms. In its EIS for the first two units at the Colstrip Station, the
Montana Department of Health and Environmehtal Sciences wrote: “The long-term
adverse effects may well outweigh the short term gains.”” The EIS further noted the
likelithood that construction of the plant and mine would create a boom that would
be followed by a bust from closure of the plant:

An economy based on the exploitation of the coal is developed in the
coal fields, as well as where the electrical energy is being consumed.
The short term gains to the Colstrip area are made known by the
interests involved in building the plant and mining the coal. Jobs are
created and money enters the local economy from these jobs. As long as
the coal is mined and the power is generated, the flow of money
through the community is assured. When the coal is exhausted, or its
use for production of electricity becomes obsolete, the economy and way
of I1fe dependent upon the exploitation of that coal will suffer. Many
feel that this consequence is inevitable, that only its magnitude and
timing are in question, Improper reclamation of the land may destroy
the original economic base of the region; the land used for agriculture.
Numerous examples of boom and bust cycles can be cited. There 1s

3 Id.
4 Jd at 101; Mont. Dep’t of Health & Envtl. Sciences, Environmental Impact
Statement on the Proposed Montana Power Compay Electrical Generating Plant at
Colstrip, Montana ii, 87 (Mar. 1973).
5 Mont. Dep’t of Health & Envtl. Sciences, Environmental Impact Statement on the
Proposed Montana Power Compay Electrical Generating Plant at Colstrip, Montana
at 87.
§ [d. at 111,
7 Id. at ii (emphasis added).
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little evidence that this sort of thing will not happen in the Fort Union
Region.®

The EIS also noted the likelihood of long-term impacts from environmental
degradation from the mine-power-plant complex:

The possible local destruction and regional degradation of the
ecosystem by the proposed Colstrip plant also has long term
implications, Land use changes adversely affecting food production,
modification or loss of recreational areas for present and future
generations, and changes in natural species may be more significant to
our descendants than our use of electricity over the next several
decades. Residents of the area will be subjected to changes in social
and psychological pressures from this industrial economy and life
style, as the change is made from an agricultural base to a more
industrial one. Future residents may encounter the reverse situation;
that is, adapting to an agrarian life style should the industrial form be
removed or altered.®

The EIS ended with a cautionary note regarding the nature of short-term
decision making and the potential gravity of future repercussions:

It 1s also much easier to accept decisions that have more personal and
quicker results than ones less personal and farther removed in time. It
is, therefore, easier to decide in favor of a power plant that will prevent
a small power shortage in one’s own town in four vears than to be
concerned with the fate of a large portion of the United States society
fifty years from now. Even though some very serious problems for man-
kind seem to loom in the future if he continues on his present course,
he is reluctant to give up his immediate comforts. This concept is well
illustrated by our attitude towards energy in this society. When
evaluated at some future date, the proposed Colstrip plant may prove
to have been very efficient at solving one immediate problem, but in
doing so having created other problems of much greater scope and
duration®

Looking back from a distance of forty years, this cautionary note seems
prescient. The short-term gains from building the plant and developing the Rosebud
strip-mine have caused and contributed to significant long-term environmental
problems, both local and glohal: (1) the long term destruction of the ground and

8 Jd. at 83.
9 Id. at 84.
10 Jd. at 85.
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surface water sources in and around Colstrip, which makes it almost certain that
the town of Colstrip will have no viable water sources upon the plant’s inevitable
closure, and (2) climate change, which is not a global crisis and will be among the
greatest challenges and threats to this and future generations throughout the 21st
century and after.

As MDHES’s original EIS makes clear, it is not as if people did not see this
coming. The 3,000 Montanans who originally opposed construction of the Colstrip
mine-power plant complex knew this is how the project would play out. The same
thing had happened before in Montana at Bannack, Virginia City, Butte. What was
more troubling was the knowing decision of government to place short term profits
over the long term public good. On this topiec, Wendell Berry has thoughtfully
observed, with regard to coal mining in Appalachia:

The history of coal mining in Kentucky is the extreme instance that
bespeaks our general failure to acquire any knowledge of where we
live, or any effective sense of the good care we owe to the land we once
were so fortunate to come to in our need. This history proves that
industrial corporations will stop at nothing, will do anything, to
achieve the highest possible income at the least possible cost. It proves
at the same time the unwillingness of our people and our politicians to
set limits and impose restraints upon any gigantic economic power. In
the official political and academic view, the economy of Kentucky has
no connection with the land of Kentucky. This is the definition of an
economic ignorance that is conventional, criminal, and suicidal.!!

3. Purpose and Need

Critical to a hard look NEPA analysis is development of a proper purpose and
need statement. The purpose and need statement “shall briefly specify the
underlying purpose and need to which the agency is responding in proposing the
alternatives including the proposed action.” 40 C.F.R.§ 1502.13. “[A]ln agency must
not define the objectives of its action in terms so unreasonably narrow that only one
alternative from among the environmentally benign ones in the agency’s power
would accomplish the goals of the agency’s action, and the EIS would become a
foreordained formality.” Friends of Southeast’s Future v. Morrison, 1563 F.3d 1059,
1066 (9th Cir. 1998).

Critically, agencies many not “adoptl] private interests to draft a narrow purpose
and need statement that excludes alternatives that fail to meet specific private

11 Wendell Berry, Starting from Loss, in It All Turns on Affection 67, 71 (2013).
5
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objectives.” Natl Parks & Conservation Ass'n v. BLM, 606 F.3d 1058, 1072 (9th Cir.
2009). In National Parks & Conservation, BLM received a private proposal to
develop a landfill, but drafted the purpose and need statement so unreasonably
narrow that all action alternatives were variants on how to accomplish the narrow
private objective of building the landfill. /d. The agency, therefore, did not consider
in detail alternatives, such as waste diversion, that would obviate the need to
construct the landfill in the first place. /d.

Here, 1t 18 clear WECo’s private objective is to strip-mine coal and sell the coal to
the Colstrip Power Plant, realizing private profits. But this narrow private objective
does not suffice for NEPA. Rather, BLM must consider the public goals and policies
that govern public management of public resources. Under the Federal Land Policy
and Management Act (FLPMA), BLM must manage public land “in a manner that
will protect the quality of scientific, scenic, historical, ecological, environmental, air
and atmospheric, water resource, and archeological value.” 43 U.S.C. § 1701(a)(8).
And, while BLM is also guided by the policy to manage public lands in a manner
that “recognizes the Nation’s need for domestic sources of minerals . . . from the
public lands,” the agency must also take any action necessary to “prevent
unnecessary or undue degradation of the lands.” 7d. §§ 1701(2)(12), 1732(b). The
agency 1s also obliged to assure that its leasing decisions bring a fair return to the
public for sale of a public resource. Thus the agency’s broad public goals are to
develop energy resources and earn positive returns for the public. Accordingly, BLLM
must weigh the costs and benefits of coal leasing—including the cost of carbon
emissions from coal mining and combustion—against the costs and benefits of not
leasing the coal or pursuing development of alternative energy sources,

4, Direct Impacts

Under NEPA, the process of scoping serves to define the scope of an EIS and to
identify “significant issues to be analyzed in depth in the” EIS. 40 C.F.R.
§ 1501.7(a)(2). An EIS must address direct, indirect, and cumulative impacts
associated with a proposed action. 7d. § 1508.25(c). Direct effects are those effects
“caused by the action” which “occur at the same time and place.” 7d. § 1508.8(a).

A. Water Resources

All evidence shows that the mining at the Rosebud Mine has deleteriously
1mpacted water resources. All portions of the principally impacted surface water,
East Fork Armells Creek, fail to meet water quality standards for aguatic life. The
Montana Department of Environmental Quality (MDE@) has identified coal mining
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as the probable source of this impairment.!2 Numerous studies demonstrate that
increased levels of salts, as measured by TDS, electrical conductivity, or salinity are
harmful to aquatic organisms.!3 EPA has long warned that the impacts of increased
salinity from coal mining are “especially acute” in “intermittently flowing river
basins where expanded mining activities are expected, such as Rosebud Creek
around Colstrip.”14 BLM’s NEPA analysis must assess whether continued mining
will contribute to or aggravate the impairment of either the upper or lower sections
of Bast Fork Armells Creek. BLM must further assess impacts of coal falling into
East Fork Armells Creek from the mine’s coal delivery system, as previous mine
inspection by the U.S. Environmental Protection Agency reported that blowing coal
and dust from the delivery system was “impact[ing! the mining drainage areas.”15

MDEQ has also raised concerns about potential nuisance algae growth in
Rosebud Creek that may be caused by increased groundwater discharge from
mining operations.16 This matter must be addressed in BLM’s NEPA analysis, given
that the lease expansion appears to open federal lands draining into Lee Coulee and
Rosebud Creek. The analysis must also consider whether the mine expansion will
lead to violations of water quality standards. The numeric water quality standard
for all tributaries to Rosebud Creek for electrical conductivity (EC) is 500
microSiemens/cm. The water guality standards for ECin tributary streams were
established to prevent salt accumulation that would be detrimental to irrigated
agriculture, particularly hay and alfalfa crops.!” In recent comments on its renewed

12 See MDEQ, Water Quality Standards Attainment Record for East Fork Armells
Creek, Headwaters to Colstrip (2014) (attached as Exhibit 1); MDEQ, Water
Quality Standards Attainment Record for East Fork Armells Creek, Colstrip to
Mouth (2014) (attached as Exhibit 2).
1313 B g Duane A. Klarich & Stephen M. Regele, Structure, General
Characteristics, and Salinity Relationships of Benthic Macroinvertebrate
Associations in Streams Draining the Southern Fort Union Coalfield Region of
Southeastern Montana (1980) (attached as Exhibit 2al); U.S. EPA, Assessment of
Energy Resource Development Impact on Water Quality (1979) (attached as Exhibit
2a2); EPA, A Field-Based Aquatic Life Benchmark for Conduétivit_y in Central
Appalachian Streams (2011) (attached as Exhibit 2a3).
14 KPA, Assessment of Energy Resource Development, supra at 109.
15 Ltr. from Rosemay Rowe, EPA, to Robert Montgomery, WECo (Aug. 17, 2006)
(attached as Exhibit 2a).
16 MDEQ, Water Quality Standards Attainment Record for Rosebud Creek (2014)
(attached as Exhibit 3)
17 MDEQ, A Review of the Rationale for EC and SAR Standards (2011) (attached as
Exhibit 4).
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MPDES discharge permit, WECo asserted that this standard is “not . . .
attainable.”!8 Mining the source aquifers of Resebud Creek tributaries and
replacing them with spoils aquifers will significantly aggravate the salinity
problems. The lease modification NEPA analysis must consider these impacts.

In addition to evaluating surface water quality, BLM’s NEPA analysis must
assess surface water quantity. The strip-mining process, MDEQ has acknowledged,
can “reduce or eliminate intermittent stream flow or ponding during mining
operations” by drawing down coal, overburden, and alluvial aguifers.2® MDEQ has
acknowledged significant drawdown in the alluvial aguifer of East Fork Armells
Creek.?0 Strip-mining can also reduce and impair surface water flow by impounding
precipitation in settling ponds. Indeed, MDEQ has determined that additional
mining in Area B could reduce ground water discharge to Lee Coulee, which the
agency described as a “long term, major impact.”?! Such reduction in surface water
quality can have deleterious impacts on aquatic life: “Where augmentation of
stream flow and stream underflow is reduced because of the lowering of the water
table and the lack of discharge into streams from underground sources, aquatic life
will be affected as well.”22 Assessment of the impacts to surface water quantity is
critical because WECo has attempted to evade responsibility for effectively
destroying East Fork Armells Creek by asserting that the creek is only ephemeral.
MDEQ has, however, previously determined that “[t]wo adjacent intermittent flow
reaches have been described in EFAC [East Fork Armells Creek], beginning near
the west end of the amendment area (NE1/4 section 17, TIN, R40E) and continuing
two miles downstream to SE1/4 section 10 (TIN, R40E).”28

BLM's NEPA assessment must also assess impacts to ground water. WECo
acknowledges that dissolved solids (TDS) increase up to 200% in groundwater that
resaturates pits backfilled with spoils.24 WECo also admaits that increases in salt

18 Ltr. from WECo, to MDEQ (June 13, 2012) (attached as Exhibit 4a).
19 MDEQ, Cumulative Hydrologic Impact Assessment for Rosebud Area B: Surface
Water (attached as Exhibit 5). ' .
20 MDEQ, Cumulative Hydrologic Impact Assessment for Rosebud Area B:
Groundwater (Attached as Exhibit 6).
21 Id. at 6.
22 National Research Council, Coal Mining and Ground Water Resources 1n the
United States 146 (1981) {attached as Exhibit 6a).
23 MDEQ, Cumulative Hydrologic Impact Assessment for Rosebud Area B: Surface
Water at 4.
2¢ WECo, Probable Hydrologic Consequences Analysis Area F at 314-22 (attached
as Exhibit 7).
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concentrations will “peak at concentrations potentially two to three times that of
the baseline” water quality.2s MDEQ acknowledges that “[hligher concentrations of
TDS typically correlate with significantly higher concentrations of sulfate , . ., .”26
This is significant because the USGS has determined that in the area of the
Rosebud Mine, TDS and sulfates do not attenuate as polluted spoils water migrates
through unmined coal and away from the mine area.2” Recent research further
shows that stock are more susceptible to harmful impacts from water containing
high sulfate levels than previously expected—concentrations should be kept below
1,000 mg/L.28 BLM must also address potential impacts from increased lead
pollution that could be caused by mining,?® as well as potential pollution from
nitrate released from mine-related blasting.?0 MDEQ has acknowledged potential
contamination of the McKay coal aquifer by water pollution from mine spoils.3?
These impacts are particularly important because the Rosebud Coal aquifer, which
WECo intends to strip-mine, is the “most continuous and reliable aquifer in the
area.’s2

Strip mining will also dramatically impact quantity of available ground water—
the most important water source in the area. BLM must assess the amount of time
required for ground water to recover post mining. WECo suggests that this may

25 [
26 MDEQ, Cumulative Hydrologic Impact Assessment for Rosebud Mine Area C-
North, at 8 (attached as Exhibit 8). _
27 David W, Clark, USGS, Geochemical Processes in Ground Water Resulting from
Surface Mining of Coal at the Big Sky and West Decker Mine Areas, Southeastern
Montana at 14-16 (1995).
28 MLF. Raisbeck et al., Water Quality for Wyoming Livestock and Wildlife' A
Review of Literature Pertaining to Health Effects of Inorganic Contaminants 47
{2008) (attached as Exhibit 9).
29 Van Voast et al., Hydrologic Conditions and Projections Related to Coal Mining
Near Colstrip, Southeastern Montana (1977) (documenting high levels of lead in
Colstrip area).
30 William Woessner, et al., The Impacts of Coal Mining on the Hydrologeologic
System of the Northern Great Plaing: Case Study of Potential Impacts on the
Northern Cheyenne Reservation, 43 J. of Hydrology 445, 449-50 (1979) (attached as
Exhibit 10).
31 MDEQ, MDEQ, Cumulative Hydrologic Impact Assessment for Rosebud Area B:
Groundwater at 8.
32 MDEQ, Cumulative Hydrologic Impact Assessment for Rosebud Mine Area C-
North, at 2.
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take as long as 200 years.33 Other estimates indicate that this could take over a
millennium.34

BLM must also evaluate impacts to alluvial valley floors (AVFs). Under the
Surface Mining Control and Reclamation Act, a regulatory authority may not
approve an application for strip-mining that will damage AVFs. 30 U.S.C.

§ 1260(b)(5). This prohibition is a reflection of the importance of AVFs to
sustainable agricultural operations in the west. As noted in previous comments,35
which are incorporated here by reference, WECo's application does not present
adequate information to determine whether AVFs may exist in the project area.
BLM must fully assess whether AVFs are present in the area of the proposed
expansion. If there are AVFs, they may not be mined.

Finally, the NEPA assessment must address the dynamic relationship between
surface and ground water, hoth in terms of water quality and quantity. “Poor-
quality groundwater resulting from spoil leaching can degrade down-gradient
groundwater supplies and surface-water bodies at points of ground water
discharge.”36 “One problem [with mining] is contamination of ground water by
infiltration from mining operations. This effect could ultimately impact nearby
intermittent streams since water that infiltrates through spoils materials into
shallow aquifers as ground water eventually discharges into streams.”3? This is of
particular concern given that the two major receiving waters, East Fork Armells
Creek and Rosebud Creek, cannot tolerate increased discharges of dissolved salts:
Armells Creek is impaired due to high salinity levels and WECo has claimed that it
cannot meet the water quality standards for salinity in Rosebud Creek’s tributaries.

In addition, and as elaborated further below, the impacts of coal mining to both
surface and ground water are compounded by the indirect impacts of coal mining—
coal combustion at the Cosltrip Power Plant. BLM must consider these impacts as
well in 1its NEPA analysis. ‘

B. Wildlife

Under the Endangered Species Act (ESA) federal agencies must assure that
their actions do not jeopardize threatened or endangered species or cause

33 WECo, Probable Hydrologic Consequences Analysis Area F at 314-22.
34 William Woessner, et al, supra, at 460.
85 Ltr. from WELC to Chris Yde, MDEQ (Oct. 1, 2012) (attached as Exhibit 10a).
36 William Woessner, et al, supra, at 451.
37 EPA, Assessment of Energy Resource Development, supra at 106.
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destruction or adverse modification of critical habitat. 16 U.S.C. § 1536(a)(2). In
order to insure this substantive protection, agencies are under a procedural
obligation to consult with the U.S. Fish and Wildlife Service (FWS) prior to
undertaking any action that “may affect” threatened or endangered species or
critical habitat. 50 C.F.R. § 402.14(a). In considering whether an action “may affect”
species or habitat, agencies must broadly consider the effects of their action, which
is defined as

the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are
interrelated or interdependent with that action, that will be added to
the environmental baseline. The environmental baseline includes the
past and present impacts of all Federal, State, or private actions and
other human activities in the action area, the anticipated impacts of all
proposed Federal projects in the action area that have already
undergone formal or early section 7 consultation, and the impact of
State or private actions that are contemporaneous with the
consultation in progress. Indirect effects are those that are caused by
the proposed action and are later in time, but still are reasonably
certain to occur. Interrelated actions are those that are part of a larger
action and depend on the larger action for their justification.
Interdependent actions are those that have no independent utility
apart from the action under consideration.

Id. § 402.02 (definition of “effects of the action”). Given this broad definition, the
determination of whether the action “may affect” any species or habitat must
consider the effects of coal combustion at the Colstrip Station and Rosebud Power
Plant, as combustion of coal at these plants is an interrelated and interdependent
action, and the resultant air pollution and coal combustion waste (CCW) are
indirect effects of the proposed lease modification. BLM must also evaluate these
impacts in its NEPA analysis.

FWS lists such species, including species proposed for listing and candidate
species, that may be present in Rosebud County: Black-Footed Ferret (Mustela
negripes), Interior Least Tern {Sterna antillarum athalassos), Pallid Sturgeon
(Scaphirhynchus albus), Red Knot (Calidris canutus rufa), Greater Sage Grouse
(Centrocercus urophasianus), and Sprague’s Pipit (Anthus spraguein). Other
species in Montana that may potentially be affected by air, water, and soil pollution
from coal combustion at the Colstrip and Rosebud plants include! whooping crane
(Grus Americana) and Ute Ladies -tresses (Spiranthes diluvialis). The Citizens have
noted, at some length, the multifarious ways that the direct, indirect, and
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cumulative impacts of strip-mining at the Rosebud Mine and subsequent
combustion of the coal can negatively impact these and other species.38

C. Greenhouse Gas Emissions and the Social Cost of Carbon

BLM must evaluate direct GHG emissions resulting from the proposed lease
modification. Direct GHG emissions result from diesel engines used at the mine, as
well as emissions of methane that are caused by the mining process. In order to
adequately assess these GHG impacts, BLM should use the social cost of carbon and
the social cost of methane.

Research conducted by the National Research Council has confirmed the fact
that the negative impacts of energy generation from fossil fuels are not represented
in the market price for such generation.?? In other words, failing to internalize the
externalities of energy generation from fossil fuels—such as the impacts to climate
change and human health—has resulted in a market failure that requires
government intervention. Executive Order 12866 directs federal agencies to assess
and quantify such costs and benefits of regulatory action, including the effects on
factors such as the economy, environment, and public health and safety, among
others. See ixec. Order No. 12866, 58 Fed. Reg. 51,735 (Sept. 30, 1993). The Ninth
Circuit has ruled that agencies must include the climate costs and benefits of a
significant regulatory action in federal cost-benefit analyses to comply with EQ
12866:

[TIhe fact that climate change is largely a global phenomenon that
includes actions that are outside of [the agency’s] control ... does not
release the agency from the duty of assessing the effects of its actions
on global warming within the context of other actions that also affect
global warming, ‘

38 Ltr., from Western Environmental Law Center to Frank Bartlett, Office of
Surface Mining at 27-31 (Oct. 11, 2013) (attached as Exhibit 11).
89 National Research Council, Hidden Costs of Energy (2010) (attached as Exhibit
12); Nicholas Z. Muller et al., Environmental Accounting for Pollution in the United
States Economy 101 Am. Economic Review 1649 (2011) (cost of economic harm from
coal vastly exceeds market value generated by coal) (attached as Exhibit 13); Ben
Machol & Sarah Razk, Economic Value of U.S. Fossil Fuel Electricity Health
Impacts 52 Env’t Int'] 75 (2013) (fossil fuel generation costs nation $361-886 billion
annually in externalized costs) (attached as Exhibit 14); Paul R. Epstein et al., Full
Cost Accounting for the Life Cycle of Coal 1219 Ann. N.Y. Acad. Sci. 73 (2011) (life
cycle of costs from coal causes $175 to 523 billion in damages in United States
annually) (attached as Exhibit 15).
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Ctr. for Biological Diversity v. Nat] Highway Traffic Safety Admin., 538 F.3d 1172,
1217 (9th Cir. 2008) (quotations and citations omitted); see also Border Power Plant
Working Grp. v. U.S. Dep’t of Energy, 260 F. Supp. 2d 997, 1028-29 (8.D. Cal. 2003)

(finding agency failure to disclose project’s indirect carbon dioxide emissions
violates NEPA).

In response, an Interagency Working Group (IWG) was formed to develop a
consistent and defensible estimate of the social cost of carbon—allowing agencies to
“incorporate the social benefits of reducing carbon dioxide (COs) emissions into cost-
benefit analyses of regulatory actions that impact cumulative global emissions.”40
“The SCC is an estimate of the monetized damages associated with an incremental
increase in greenhouse gas emissions in a given year.” 41 In other words, SCC is a
measure of the benefit of reducing greenhouse gas emissions now and thereby
avoiding costs in the future. The charts below depict, (A) dramatically increasing
damages from global warming over time, as well as (B) the social cost of these
carbon emissions based on 2013 TDS values.42 '
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* Interagency Working Group on Social Cost of Carbon, Technical Support
Document: Technical Update on the Social Cost of Carbon for Regulatory Impact
Analysis Under Executive Order 12866 (May 2013) (attached as Exhibit 186).

42 Ruth Greenspan Bell & Dianne Callan, More than Meets the Eye: The Social
Cost of Carbon in U.S. Policy, in Plain English at 2 (2011) (attached as Exhibit 17).
42 See Richard Revesz, et al., Global warming: Improve economic models of climate
change, NATURE 508, 173-175 (April 10, 2014) (attached as Exhibit 17).
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Leading economic models all point in the same direction: that climate change
causes substantial economic harm, justifying immediate action to reduce
emissions.4¥ The interagency process to develop SCC estimates—originally
described in the 2010 interagency technical support document (“TSD”), and updated
in 2013—developed four values based on the average SCC from three integrated
assessment models (DICE, PAGE, and FUND), at discount rates of 2.5, 3, and 5
percent, as well as a fourth value demonstrating the cost of worst-case impacts.44
These models are intended to quantify damages, including health impacts, economic
dislocation, agricultural changes, and other effects that climate change can impose
on humanity. While these quantifying these values involves some uncertainties, a
recent GAO report has confirmed the soundness of the methodology in which the
IWG's SCC estimates were developed, further underscoring the importance of
integrating SCC analysis into the agency’s decisionmaking process.#® In fact, certain
types of damages remain either unaccounted for or poorly quantified in IWG's
estimates, suggesting that the SCC values are conservative and should be viewed as
a lower bound.46

The updated interagency SCC estimates for 2020 are $12, $43, $65 and $129 (in
2007%).47 The IWG does not instruct federal agencies which discount rate to use,
suggesting that the 3 percent discount rate (343 per ton of CO3) as the “central

43 Jd.
44 See Interagency Working Group on Social Cost of Carbon, supra at 2.
4 Government Accountability Office, Regulatory Impact Analysis’ Development of
Social Cost of Carbon Estimates, GAO Rpt.-14- 668 (July 24 2014) (attached as
Exhibit 18).
46 See Peter Howard, et al., EDY et al., Omitted Damages Wbats Missing From the
Social Cost of Carbon, (March 13, 20 14) (attached as Exhibit 19) (providing, for
example, that damages such as “increases in forced migration, social and political
conflict, and violence; weather variability and extreme weather events; and
declining growth rates” are either missing or poorly quantified in SCC models); see
also Frank Ackerman & Elizabeth A. Stanton, Climate Risks and Carbon Prices:
Revising the Social Cost of Carbon (2010) (finding that the SCC significantly
underestimates certain damages).
47 Spe Interagency Working Group on Social Cost of Carbon, supra at 3 (including a
table of revised SCC estimates from 2010-2050). To put these figures in perspective,
in 2009 the British government used a range of $41-$124 per ton of COz, with a
central value of $85 (during the same period, the 2010 TSD used a central value of
$21). Greenspan & Callan, supra at 4. The UK analysis used very different
assumptions on damages, including a much lower discount rate of 1.4%. The central
value supports regulation four times a stringent as the U.S. central value. /d.
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value,” but further emphasizing “the importance and value of including all four SCC
values[;]” i.e., that the agency should use the range of values in developing NEPA
alternatives.48

The agency’s obligation to analyze the costs associated with GHG emissions
through NEPA was directly affirmed by the court in High Country Conservation
Advocates v. U.S. Forest Service, __F.Supp.2d___, 2014 WL 2922751 (D.Colo. June
27, 2014). In his decision, Judge Jackson identified the IW(G's SSC protocol as a tool
to “quantity a project’s contribution to costs associated with global climate change.”
Id. at 17.#9 To fulfill this mandate, they agency must disclose the “ecologicall] . . .
economic, [and] social” impacts of the proposed action. 40 C.F.R. § 1508.8(b).

An agency must “consider every significant aspect of the environmental impact
of a proposed action.” Baltimore Gas & Elec. Co. v. Natural Eesources Defense
Council 462 U.8. 87, 107 {1983) (quotations and citation omitted). This includes the
disclosure of direct, indirect, and cumulative impacts of its actions, including
climate change impacts and emissions. 40 C.F.R. § 1508.25(c). The need to evaluate
such impacts is bolstered by the fact that “[tlhe harms associated with climate
change are serious and well recognized,” and environmental changes caused by
climate change “have already inflicted significant harms” to many resources around
the globe. Massachusetts v. EPA, 549 U.S. 497, 521 (2007); see also id. at 525
(recognizing “the enormity of the potential consequences associated with manmade
climate change.”). Among other things, the agency’s analysis must disclose “the
relationship between local short-term uses of man’s environment and the
maintenance and enhancement of long-term productivityl,]” including the “energy
requirements and conservation potential of various alternatives and mitigation
measures.” 42 UU.S.C. § 4332(2)(c); 40 C.F.R. § 1502.16(e). Agencies must “insure
that presently unquantified environmental amenities and values may be given
appropriate consideration in decisionmaking along with economical and technical
considerations.” 42 U.S.C. § 4332(2)(B). As explained by CEQ, this requires agencies
to “analyze total energy costs, including possible hidden or indirect costs, and total
energy benefits of proposed actions.” 43 Fed. Red. 55,978, 55,984 (Nov. 29, 2978);
see also Executive Order 13514, 74 Fed. Reg. 52,117 (Oct. 5, 2009) (requiring

48 See Interagency Working Group on Social Cost of Carbon, supra at 12.
19 See also id. at 18 (noting the EPA recommendation to “explore other means to
characterize the impact of GHG emissions, including an estimate of the ‘social cost
of carbon’ associated with potential increases in GHG emissions.”) (citing Sarah E.
Light, NEPA's Footprint’ Information Disclosure as a Quasi-Carbon Tax on
Agencies, 87 Tul. L. Rev. 511, 546 (Feb. 2013)).
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government agencies to disclose emissions information annually from direct and
indirect activities). Failing to perform such analysis undermines the agency’s
decisionmaking process and the assumptions made.

Here, BLM’s NEPA analysis must quantify the direct and indirect GHG
emissions from the proposed lease modification, along with those of all connected
and cumulative actions (especially, downstream coal combustion). The agency must
then monetize the impacts in order to properly account for the costs of these GHG
emissions. The agency may use different values for the SCC, but must recognize the
central value of $43/ton.

With regard to methane emissions from the mine, BLM must account for that
gas’s higher global warming potential. Methane is a potent GHG with a global
warming potential that is significantly greater—approximately 34 times over a 100-
vear period and 86 times over a 20-year period—than carbon dioxide.’° Because of
methane’s greater global warming potential, the social cost of methane is
significantly greater.51 To calculate the social cost of methane, BLM must quantify
expected methane emissions, multiply those emissions by either 86 (to calculate the
20-year warming potential of methane) or 34 (to calculate the 100-year warming
potential), and then multiply that number by the various values for the SCC.

In addition to valuing the SCC, BLM must accurately value the significant non-
carbon externalities of coal mining and combustion. As noted, these impacts are
tremendous and potentially dwarf the already significant impacts of GHG
emissions.>2

50 See, e.g., IPCC, Fifth Assessment Report Climate Change at 8-56 (2013)
(attached as Exhibit 21); Drew T. Shindell, Improved Attribution of Climate Forcing
to Emissions, 326 Science 716 (2009) (attached as Exhibit 22).
51 Drew Shindell et al., Simultaneously Mitigating Near-Term Climate Change and
Improving Human Health and Food Security, 335 Science 183 (2012) (attached as
Exhibit 23); Gernot Wagner, Expert Rebuttal Report and Rebuttal Written
Testimony of Gernot Wagner, Ph. D., Characterizing the Economic Benefits of
Anticipated Methane Reductions for the Proposed Amendment to Colorado’s
Proposed Oil and Gas Regulation with Respect to Climate Change (Jan. 80, 2014)
{attached as Exhibit 24).
82 F.g., National Research Council, supra; Muller et al., supra: Ben Machol & Sarah
Razk, supra: Paul R. Epstein et al., supra.
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5. Connected and Cumulative Actions

In determining the scope of a NEPA analysis, an agency “shall consider 3 types
of actions.” 40 C.F.R. § 1508.25. This includes connected and cumulative actions, /d.
“Actions are connected if they' (i) Automatically trigger other action which may
require environmental impact statements. (i) Cannot or will not proceed unless
other actions are taken previously or simultaneously. (iii) Are interdependent parts
of a larger action and depend on the larger action for their justification.” /d.
§ 1508.25(a)(1). Cumulative actions are actions which “when viewed with other
proposed actions have cumulatively significant impacts and should therefore be
discussed in the same impact statement.” Connected and cumulative actions may
include actions by state or private parties. E.g., Alpine Lakes Protection Socy v.
USFS, 838 F. Supp. 478 (W.D. Wash. 1993).

Here, there are a number of connected and cumulative actions that must be
included in this NEPA analysis. First, BLM must include the two other proposed
mine expansions: Area B and Area F. Both actions are interdependent parts of the
ongoing mining and combustion complex that consists of the Rosebud Mine and the
Colstrip Power Plant. All of the expansions depend on ongoing operations of the
larger mine/power plant complex for their justification. None of the mine expansions
on its own would economical if it were not connected to the larger complex. See
Cady v. Morton, 527 F.2d 786, 795 (9th Cir. 1975) (approval of small portion of
larger mining operation must consider entire operation). Accordingly, they must be
considered together. Similarly, because the other mine expansions will have
cumulatively significant impacts on multiple resources, including groundwater (the
Rosebud coal aquifer), surface waters (Rosebud Creek and East Fork Armells
Creek), wildlife, ranching operations, and reclamation, they are cumulative actions,
which must be considered together with the proposed lease modification.

Additionally, the combustion of the coal at the Colstrip Power Plant is a
connected and cumulative action. There is no question that the coal from the
proposed lease modification is destined to be burned primarily at the Colstrip Power
Plant (with high sulfur waste coal potentially going to the Rosebud Plant). The coal
would not be burned but for combustion at the Colstrip Power Plant, and the power
plant would not be able to operate without this coal, as it is limited by permit to
burning coal from the Rosebud seam.53 Further, power plant operations are a

53 MDEQ, Operating Permit No. OP0513-06 (“The applicant will utilize only coal
from the Rosebud seam.”); see also Ltr. from WELC to Greg Hallsten, MDEQ (Nov.
5, 2012) (attached as Exhibit 13) (these comments related to the connected and
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cumulative action. The plant’s leaking ash ponds together with salt pollution from
the mine are, as acknowledged by MDEQ), contributing to the impairment of East
Fork Armells Creek.54 Additionally, WECo apparently accepts a certain quantity of
toxic coal ash and other coal combustion waste (CCW) for use and burial at the
mine. Not only must the impacts of this use of coal ash be discussed, but they also
underscore that the mine and plant are connected and cumulative actions.

6. Indirect Impacts

BLM'’s NEPA analysis must also consider indirect effects. 40 C.F.R.
§ 1508.25(c)(2). Effects are indirect if they are “caused by the action and are later in
time or farther removed in distance, but are still reasonably foreseeable.” /d.
§ 1508.8(b). Downstream impacts of fossil fuel extraction, such as transportation
and combustion, are indirect effects that must be analyzed. Mid-States Coalition for
Progress v. Surface Transportation Board, 345 F.3d 520, 532 (8th Cir. 2003); Border
Power Plant Working Group v. Department of Energy, 260 F. Supp. 2d 997, 1006,
1017 (S.D. Cal. 2003); Northern Plains Resource Council, Inc. v. Surface
Transportation Board, 668 F.3d 1067, 1081-82 (9th Cir. 2011). Here, downstream
transportation of coal to the Colatrip and Rosebud power plants, combustion of the
coal, and disposal of coal combustion waste are foreseeable indirect impacts of the
proposed lease modification.

A. Coal Combustion

The Colstrip Station is one of the largest sources of air pollution in the nation.
The massive plant emits between 14 million and 18 million tons of COs annually,
placing it among the top 15 point sources of GHG pollution in the nation.?s Carbon
dioxide, as elaborated below, is the principle pollutant driving the crisis of global
climate change. Colstrip is also the seventeenth largest source of mercury emission
in the nation, emitting over 900 lbs. of the toxin annually, approximately 1% of total

cumulative Area F expansion are incorporated wholly into this comment letter by
reference).
5¢ MDEQ, Water Quality Standards Attainment Record for East Fork Armells
Creek, Colstrip to Mouth (2014).
55 Envtl. Integrity Project, Dirty Kilowatts: America’s Most Polluting Power Plants
7 (July 2007) (attached as Exhibit 25); EPA, Facility Level Information on
Greenhouse Gases Tool, http://ghgdata.epa.gov/ghgp/main.do.; Environment
America, America’s Dirtiest Power Plants: Their Oversized Contribution to Global
Warming and What We Can Do About It at 28 (2013) (attached as Exhibit 26).
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mercury emitted by coal plants in the nation.5 Mercury is a potent toxin that
“damages the central nervous system, thyroid, kidneys, lungs, immune system,
eves, gums, and skin,” it causes permanent brain impairment, and it is most
threatening to fetuses and young children.57 Colstrip is the ninth largest source of
nitrogen oxides (NOy) in the nation, emitting approximately 33,000 tons annually.58
Nitrogen oxides when exposed to sunlight create ground-level ozone, which is
responsible for multiple forms of respiratory impairment.’® Additionally, NOx
emissions cause nitrogen loading in water bodies, which accelerates eutrophication
and oxygen depletion.80 The Colstrip Station is also among the largest emitters of
lead pollution in the nation, emitting nearly 800 pounds of lead annually.6! The
plant also emits significant amounts of particulate matter (PM), sulfur dioxide
(802, and selenium.2 BLM must consider the impacts of continued emissions from
the Colstrip Station, as well as the Rosebud Power Plant, that will result from the
lease modification and the associated connected and cumulative actions, including
the Area B and Area F mine expansions. :

OSM must fully address the climate implications continued GHG emissions. As
the Citizens elaborated in their comments to DEQ, there is an overwhelming
scientific consensus that GHG emissions from human activities are altering the
atmosphere and global climate; coal combustion is the worst offender—the
authorities cited in the Citizens’ previous comments are incorporated here by
reference.63 It is also clear that the impacts of climate change are currently being

56 Envtl. Integrity Project, Dirty Kilowatts, supra note 82, at 2, 22.

57 United Nations Environmental Program, Mercury: Time to Act 23 (2013)

(attached as Exhibit 24),

58 Envtl. Integrity Project, Dirty Kilowatts, supra note 82, at 17. .

59 Jd. at 15. ‘

80 Jd :

61 Environmental Integrity Project, America’s Top Power Plant Toxm Air Polluters

14 (Dec. 2011) (attached as Exhibit 27).

62 Mont. Dep’'t of Health & Envtl. Sciences, Environmental Impact Statement on

the Proposed Montana Power Compay Electrical Generating Plant at Colstrip,

Montana at 29-33, A6 to A-9. '

8 See supra Ltr. from WELC to Greg Hallsten, MDEQ; see also Cook et al.,

Quantifying the Consensus on Anthropogenic Global Warming In the Scientific

Literature 8 Env't Research Letters 1 (2013) (attached as Exhibit 26) (concluding

that 97% of peer-reviewed scientific papers on climate change agreed with the

scientific consensus that global warming is oceurring and is caused by human

acitivities) see also Intergovernmental Panel on Climate Change, Working Group 1
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felt across the nation, including the mountains and plains of Montana.$4 Warmer
temperatures are driving outbreaks of forest pests that have devastated millions of
acres of forest throughout the Rocky Mountains, including large areas in
Montana.% Climate warming is causing and is predicted to continue to cause
warmer water temperatures in streams and rivers and low summer flows, harming
cold-water fish, such as trout, and destroying their habitat 66 Hotter temperatures
and earlier spring snowmelt is also causing and expected to continue to cause longer
and more damaging wildfire seasons.6” It is also melting the glaciers in Glacier
National Park—with all of the park’s fabled glaciers to be melted by 2025.68 These
impacts to natural systems are, in turn, harming important sectors of Montana’s
economy: the state’s $300 million annual sports fishing industry has suffered due to
climate impacts to fish and streams, the destruction of forests from increased fires
and forest pests outbreaks is harming and will continue to harm the state’s timber
industry, higher temperatures and water shortages have harmed and are projected
to continue to harm the agricultural sectors of the state’s economy, and reduced
snow pack and earlier snow melt is harming and is projected to continue to harm
the skiing and winter sports industries.®® Additionally, climate change is causing

Contribution to the IPCC Fifth Assessment Report Climate Change 2013 The
Physical Science Basis, Summary for Policy Makers (2013) (attached as Exhibit 28).
64 See text and sources cited in Ltr. from WELC to Greg Hallsten, MDEQ, supra at
6-10.
65 Jeffery B. Mitton & Scott M. Ferrenberg, Mountain Pine Beetle Develops an
Unprecedented Summer Generation in Response to Climate Warming 179 Am.
Naturalist E163 (2012) (attached as Exhibit 29); U.S. Global Change Research
Program, Global Climate Change Impacts in the United States, 136-37 (2009)
(attached as Exhibit 30); Jesse A. Logan, Climate Change Induced Invasions by
Native and Exotic Pests, U.8.D.A. Forest Service (2006) (attached as Exhibit 31).
% Daniel J. Isaak, et al., The Past as Prelude to the Future for Understanding 21st-
Century Climate Effects on Rocky Mountain Trout, 37 Fisheries 542 (2012)
(attached as Exhibit 32); U.S. Global Change Research Program, Global Climate
Change Impacts in the United States, supra, at 137; Stephen Saunders et al,, Rocky
Mtn Climate Org. & NRDC, Hotter and Drier: The West’s Changed Climate at 31
(2008) (attached as Exhibit 33); Nat'l Wildlife Fed'n, Swimming Upstream:
Freshwater Fish in a Warming World (2013) (attached as Exhibit 34).
67 U.S. Global Change Research Program, Global Climate Change Impacts in the
United States, supra, at 136-37; Hotter and Drier, supra, at 20-21; Climate Central,
The Age of Western Wildfires (2012} (attached as Exhibit 35).
68 Hotter and Drier, supra at 25-26.
69 /Id. at 29-34; U.S. Global Change Research Program, Global Climate Change
Impacts in the United States, supra at 133, 136-37.
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and is projected to continue to threaten public health, causing, for example,
increased spread of vector borne diseases such as West Nile virus, hantavirus, Liyme
disease, and Rocky Mountain spotted fever.?0 And the impacts of climate change are
imperiling some of Montana’s most iconic species—wolverines and grizzly bears.7!
In short, climate change “threatens the basic elements of life for people around the
world [and Montanal—access to water, food production, health, and use of the land
and the environment.””? BLM’s NEPA analysis must discuss how continued coal
combustion will contribute to climate change and how those impacts will continue to
harm numerous aspects of Montana’s economy, ecology, and society. To the degree
that there is uncertainty about the future impacts of climate change due to
potentially different emissions scenarios, BLM must construct different climate
scenarios. See Save Our Ecosystems v, Clark, 747 F.2d 1240, 1246 n.9 (9th Cir.
1984) (“Reasonable forecasting and speculation is . . . implicit in NEPA, and we
must reject any attempt by agencies to shirk their responsibilities under NEPA by
labeling any and all discussion of future environmental effects as ‘crystal ball’
inquiry.”).

B. Health Impacts of Combustion

In evaluating the air pollution impacts of continued operations at the massive
Colstrip Station and the Rosebud Plant, BLM should give specific attention to the
tremendous impacts that coal pollution has on public health. 40 C.F.R. § 1508.25(c)
(must consider direct, indirect, and cumulative implacts); id. § 1508.27(b)(2) (must
consider impacts to public health and safety); 42 U.S.C. § 4331(b)(1) (NEPA is
intended to assure that “all Americans have “safe, healthful, productive, and
esthetically and culturally pleasing surroundings™); 1d. § 4331(c) (everyone has a
right to a “healthful environment” and correspondingly “a responsibility to
contribute to the preservation and enhancement of the environment”); Mont. Const.

70 TJ.S. Global Change Research Program, Global Climate Change Impacts in the
United States, supra at 95-96; see also AP, West Nile Virus Appears in 6 Montana
Counties, Billing Gazette (Aug. 16, 2013), available at,
http://billingsgazette.com/news/state-and-regional/montana/west-nile-virus-appears-
in-montana-counties/article_cff4551c-ffbc-567¢-9a8¢-60d269d59¢cab. html. _
" See 78 Fed. Reg. 7,863, 7,874-77 (Feb. 4, 2013) {finding that climate change is
threatening wolverines in Montana); Greater Yellowstone Coal, Inc. v. Servheen,
665 F.3d 1015, 1024-30 (9th Cir. 2011) {explaining science showing that climate
change, by causing massive die-off of white bark pine, is threatening grizzly bears
in the Greater Yellowstone Ecosystem).
72 Nicholas Stern et al., Stern Review® The Economics of Climate Change vi (2006)
(attached as Exhibit 36).
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art. I, § 3 {right to a “clean and healthful environment” is an inalienable right of all
Montanans). '

An abundance of evidence demonstrates that coal combustion has devastating
impacts on public health, causing hundreds of thousands of deaths annually.”® One
recent study by the Clean Air Task Force found the following health impacts for coal
combustion in the United States:

Health Impact Incidence Valuation
(annuél) (in $millions)

Mortality 13,200 $96,300

Hospital Admissions 9,700 $230

ER Visits for Asthma 12,300 $5

Heart Attacks 20,400 $2,230

Chronic Bronchitis 8,000 $3,560

Asthma Attacks 217,600 £11

Lost Work Days 1,627,800 $15074

The annual costs to the economy from these health impacts is staggering: over
$100 billion.? When all of the externalities of coal are added up, the harm caused
by coal to our national economy has been estimated at $175-$860 billion annually.’s

" Clean Air Task Force, The Toll from Coal 10 (Sept. 2010) (13,000 annual
mortalities in US) (attached as Exhibit 36a); Conservation Action Trust,
Urbanemissions.info, Greenpeace, Coal Kills: An Assessment of Death and Disease
Caused by India’s Dirtiest Energy Source at 1 (2012) (80,000 to 115,000 premature
deaths annually) (attached as Exhibit 36b); Health and Environment Alliance, The
Unpaid Health Bili: How Coal Power Plants Make Us Sick, at 5 (March 2013)
(estimating 18,500 premature deaths due to coal pollution annually in BEuropean
Union) (attached as Exhibit 36¢); Edward Wong, Air Pollution Linked to 1.2 Million
Premature Deaths in China, N.Y. Times (Apr. 1, 2013) (reporting 1.2 million
premature deaths annually due to air pollution in China) (attached as Exhibit 364d).
74 Clean Air Task Force, The Toll from Coal, supra at 10.
5 Id.
" Paul R. Epstein, et al., Full Cost Accounting for the Life Cycle of Coal, supra.
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Indeed, it appears that the cost of the harms from burning coal is greater than the
benefit derived from using coal forenergy.’ These health impacts are cumulative
effects of coal combustion, which must be acknowledged, addressed, quantified, and
monetized in BLM’s NEPA analysis.

The Clean Air Task Force has specifically found that the Colstrip Station is
responsible for 31 premature deaths annually, 48 heart attacks annually, 530
asthma attacks, 22 hospital admissions, 19 cases of chronic bronchitis, and 31 ER
visits for asthma.”® The impacts must be identified, evaluated, and quantified in
BLM's NEPA analysis. Further, the EIS must consider whether the externalities
caused by the Rosebud strip mine and coal combustion at the Colstrip and Rosebud
plants is greater than the value created by such activities. See 42 U.S.C.

§ 4332(2)(B); 40 C.F.R. § 1502.23.

C. Disposal of Coal Combustion Waste

Disposal of CCW is a reasonably foreseeable effect of the proposed lease
modification. See 40 C.F.R. § 1508(b) (indirect effects). It is also a connected action,
as the coal is unquestionably destined to the power plants, and the Colstrip power
plant is mandated by permit to burn only coal from the Rosebud coal seam, as
noted. CCW contains numerous hazardous pollutants, including “antimony, arsenic,
barium, beryllium, cadmium, chromium, lead, mercury, nickel, selenium, silver, and
thallium.” 75 Fed. Reg. at 35,138, The CCW impoundments that serve the Colstrip
plant have been leaking and contaminating the underlying aguifer with toxics and
pollutants since their construction, impacting the water quality of both ground and
surface water as well as the ecological and human communities that depend on that
water. The Montana DEQ and Colstrip’s owners have known about this for three
decades.” Despite regulators being “very concerned” and plant operator’s
commitment to make “all efforts” to stop the leakage, attempts to control or abate
the pollution have been without success.®¢ In all likelihood, this problem will
become legacy pollution, remediation of which will be passed on to taxpayers and
commumnty members.

77 Nicolas Z. Muller et al., Anvironmental Accounting for Pollution in the United

States Economy, supra; Ben Machol & Sarah Rizk, Economic Value of U.S. Fossil

Fuel Electricity Health Impacts, supra.

78 Clean Air Task Force, Interactive Map: Existing Power Plants,

http//www.catf.us/fossil/problems/power_plants/existing/map.php?state=Montana.

" Order Issued on Colstrip Seep, Montana Standard (June 6, 1981) (attached as

Exhibit 37).

80 See Letter from Earthjustice to MDEQ (July 25, 2013) {attached as Exhibit 38).
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It 1s highly probable that approval of the proposed modification will ultimately
result in further coal combustion and CCW disposal that will further pollute the
aquifer surrounding Colstrip’s CCW impoundments. And because of the interaction
of surface and ground waters, noted above, the CCW disposal will result in
additional pollution to East Fork Armells Creek (from the impoundment for units 1
and 2), as well as, Rosebud Creek (from the impoundments for units 3 and 4). BLM
must assess the impacts of CCW to each water system.

BLM's NEPA analysis should also consider the impacts of CCW that has been
backfilled in the mine and used as fill and road base (among other things)
throughout the mine operation.8! How much CCW has been backfilled in the
Rosebud Mine? Where has this backfill occurred? Is CCW still being backfilled in
the mine and used as road base (and for other purposes)? Where will the CCW
created by combustion of the coal in the proposed lease modification area be
disposed? What is the long term plan for the disposal site?

7. Cumulative Effects

BLM must also assess cumulative effects. 40 C.F.R. § 1508.25(c). Cumulative
effects are the impacts “on the environment which result[] from the incremental
impact of the action when added to other past, present, and reasonably foreseeable
future acts, regardless of what agency (Federal or non-Federal) or person
undertakes such other actions.” Id. § 1508.7. Consideration of cumulative effects is

particularly important in environmental assessments. Kern v. BLM, 284 F.3d 1062,
1077 (9th Cir. 2002).

First, BLM must consider the cumulative effects of the proposed lease
modification, along with all prior and reasonably foreseeable future mining. All
mining has affected and continues to affect ground and surface waters throughout
the Colstrip area. As noted, strip-mining coal has significant impacts on quality and
quantity of surface and ground water. Further, future mining in Area B and Area F,
as well ag other potential mine expansions, will lead to additional cumulative
impacts. BLM must consider these “past, present, and reasonably foreseeable future
acts” in its cumulative impacts analysis.

81 Mont. Dep’t of Health & Envtl. Sciences, Environmental Impact Statement on
the Proposed Montana Power Company Electrical Generating Plant at Colstrip,
Montana at 51 (noting “stated intention” to backfill CCW in mined-out pits and the
potential of water pollution to result).
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BLM’s cumulative impact analysis must further evaluate the cumulative
impacts of coal mining operations at Rosebud and CCW disposal at the Colstrip
Power Plant, in the Rosebud Mine (and potentially also in the Big Sky mine), as
well as the impacts of CCW that has been used around the mine site (for example
on roads). MDEQ has noted that both the leaking ash ponds of the Power Plant and
coal mining are responsible for increased salts and impairment in East Fork
Armells Creek below the town of Colstrip.82 Thus, it is clear that coal mining and
CCW disposal are having cumulative impacts. The extent of these impacts must be
assesged.

BLM must also assess cumulative impacts from mining and air emissions from
the Colstrip Power Plant. Strip mining at Colstrip releases sulfates that then
contaminate surface and ground waters.83 Sulfate in waters negatively affects
livestock.84 The power plant is also a major emitter of sulfur.8 This widespread
dispersion of sulfur can harm grass and lead to additional sulfur uptake by cattle,
leading to cumulative harms to livestock 8¢ There is also potential for cumulative
effects from power plant emissions and nitrogen oxide emissions caused by blasting
at the mine.7 BLM must assess these impacts as well.

BLM must also assess the cumulative effects of the proposed lease modification
and the proposed Tongue River Railroad, which would lead to significant synergistic
effects.8® The Tongue River Railroad is proposed to ship coal from Otter Creek to the

82 MDEQ, Water Quality Standards Attainment Record for East Fork Armells
Creek, Headwaters to Colstrip, supra. - '
83 MDEQ, Cumulative Hydrologic Impact Assessment for Rosebud Mine Area C-
North, supra; David W, Clark, USGS, Geochemical Processes in Ground Water
Resulting from Surface Mining of Coal at the Big Sky and West Decker Mine Areags,
Southeastern Montana, supra at 14-16.
84 M.F. Raisbeck et al., Water Quality for Wyoming Livestock and Wildlife: A
Review of Literature Pertaining to Health Effects of Inorganic Contaminants, supra
at 47.
85 Mont. Dep’t of Health & Envtl. Sciences, Environmental Impact Statement on
the Proposed Montana Power Compay Electrical Generating Plant at Colstrip,
Montana at 29-33, A-6 to A-9.
86 See M.F. Raisbeck et al., Water Quality for Wyoming Livestock and Wildlife: A
Review of Literature Pertaining to Health Effects of Inorganic Contaminants, supra
at 47.
87 See Ltr. WildEarth Guardians, to OSM (Apr. 14, 2014) (attached as Exhibit 39);
79 Fed. Reg. 43326 (July 25, 2014).
88 78 Fed. Reg. 17752 (Mar. 22, 2013).
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BNSF mainline via Colstrip, Montana.®® Railroad construction would further stress
ranching operations that are already suffering due to pollution and activities at the
Rosebud Mine. Additionally, the coal trains from the proposed Otter Creek Mine
that would be hauled via the Tongue River Railroad would have multiple
cumulative impacts, including increased air pollution from train diesel emissions
and coal dust, increased water pollution from construction and coal dust from the
trains, and increased noise pollution. All of these impacts would be additive to and
aggravate the air, water, and noise pollution from the Rosebud Mine.

As noted in the Citizens’ earlier comments, which are incorporated here by
reference, the impacts of the strip-mine over the next two decades will be magnified
by the effects of climate change (for which the mine itself is in part responsible). %0
The hydrologic conditions at the outset of strip-mining are simply no longer present
and these conditions are expected to change still further.91 Climate change is
causing both more frequent and severe drought and more frequent extreme
precipitation events.®2 Precipitation patterns are also shifting.?8 Heat and water
stress, along with increases in pests, will affect crops and rangeland.* Thus, re-
vegetation and reclamation of strip-mined lands will become even less feasible than
1t is presently. Further, the changing climate will continue to cause changes in
wildlife habitat, most importantly habitat for sage grouse.9 These changes will
magnify the impacts to habitat from the proposed lease modification. These
combined effects of climate change and strip-mining must be considered together in
BLM’s NEPA analysis.

Finally, BLM must assess cumulative impacts of continued coal mining and
potential oil and gas development. Oil and gas development occurring throughout
the area impacts water quality and quantity, contributes to air pollution, and
fragments wildlife habitat. All of these impacts create cumulative problems when
added to the impacts of coal mining, including the proposed lease modification. As
such, they must be considered in the cumulative effects analysis.

8 Id.

9 Ltr. from WELC to Chris Yde, MDEQ, supra, at 2-4.

91 Id; U.S. Global Change Research Program, Global Climate Change Impacts in

the United States, supra, at 123-28.

92 U.8. Global Change Research Program, Global Climate Change Impacts in the

United States, supra, at 123-28,

9 Id

9 74

9 U.S. Global Change Research Program, Climate Change Impacts in the United

States: U.S. National Climate Assessment at 449 (2014) (attached as Exhibit 40).
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8. Reclamation

Reclamation of strip-mined land should occur “as contemporaneously as
practicable with the surface mining operations.” 30 U.S.C. § 1265(b)(16). Where full
reclamation is “not feasible,” strip-mining operations may not be conducted. 7d.

§§ 1202(c), 1272(a)(2). The Surface Mining Control and Reclamation Act (SMCRA)
employs a bonding procedure to assure that reclamation occurs. Jd. § 1269. Under
this procedure, the strip-mining company is required to secure 4 bond that should
be sufficient for full reclamation, and then after mining, the company is supposed to
receive portions of its bond as it progresses through the various stages of
reclamation. 7d. § 1269(c).

There are significant concerns that full reclamation of coal mining operations in
Montana, and particularly at the Rosebud strip-mine, is simply not feasible. Thig
concern is borne out by the amount of strip-mined lands that have been fully
reclaimed in the past 40 vears: of the 40,028 acres that have been disturbed by
strip-mining, only 67 acres have received full bond release indicating full
reclamation % OSM and the MDEQ insist that this near complete lack of full
reclamation at any mine in Montana is due not to “the quality of reclamation and/or
the ability to support the post-mine land use,” but rather due to the fact that the
standards for complete reclamation are onerous, requiring reclamation through an
entire disturbed drainage basin before final bond release is available.97 However,
neither OSM nor DEQ has presented any evidence to support its asserted
justification for lack of full mine reclamation, and they have offered similar excuses
in the past.?® More importantly, after nearly half a century of strip mining, they are
unable to point to a single large-scale success in full reclamation. That full
reclamation is simply not feasible on arid lands in Montana is underscored by
recent statements by the operators of the Spring Creek mine, who have
acknowledged that they have “no idea” what vegetation will grown on back-filled
mining lands and admit having “no control over what seeded plant communities will

% Office of Surface Mining, Annual Evaluation Report for the Montana Regulatory
Program 8 (2012) (attached as Exhibit 41); see also Office of Surface Mining,
Contemporaneous Reclamation in Montana (EY 2012) 1-13 (2012) (attached as
Exhibit 42) (showing that no mine of any significant size has obtained any final
bond reclamation).
%7 OSM, Contemporaneous Reclamation in Montana, supra at 13.
% Harris Epstein et al., Undermined Promise: Reclamation and Enforcement of the
Surface Mining Control and Reclamation Act 1977-2007 (2007) (attached as Exhibit
43). '
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result in reclaimed areas.”? The possibility of restoration of vegetation on strip-
mined lands—which the Spring Creek operators are having problems with—is
rendered still less likely due to the documented history of cyclical drought in the
region, and particular to Colstrip, the cumulative impact on vegetation from acid-
rain producing sulfur dioxide (SO2), among other air pollutants from the Colstrip
Station.100 All of these problems will be further exacerbated by the worsening
impacts of climate change, which is causing increased extreme precipitation events,
shifts in seasonal precipitation and runoff, decreased precipitation and runoff, and
more severe and prolonged drought in the western United States.101

If operators admit complete lack control and understanding (“no idea” what
vegetation will return) of revegetation, it is hard to see how they can assure
reestablishment of the hydrologic regime following strip-mining. Indeed studies and
commentators have long suggested that such hydrologic reclamation just can’t be
done in the arid west. For example, Woessner et al. (1979), in an analysis limited to
water pollution from total dissolved solids (TDS), concluded that strip-mining
results in significant degradation of ground water at the mine site that will persist
for well over a century, and potentially over a millennium, after mining.102
Acclaimed historian K. Ross Toole, in recounting the region’s documented fragile
ecology and history of cyclical drought, as well as settlers’ repeated failure to
understand this ecology, famously compared the conceit of strip-mining reclamation
to “lipstick on a corpse.”1%% Generalities aside, evidence specific to the Rosebud
Mine suggests that reclamation of the water resources in the mine area is not
feasible. WECo itself acknowledges that the strip-mining process will lead to
significantly elevated levels of TDS after the pit is backfilled, that the TDS levels
will exceed (i.e., violate) the standards for the current water classification and,
consequently will require at least a temporary reclassification of the groundwater to
a lower use-class, and that the levels will not decrease until the pit has fully
recharged and emptied at least one time, a process that will at minimum take
hundreds of years, and likely much longer.1%4 And DEQ acknowledges that surface

99 0OSM, Annaul Evaluation Report 2012, supra at 13.

100 K. Ross Toole, The Rape of the Great Plains 151-56 (1976).

101 TJ.S. Global Change Research Program, Global Climate Change Impacts in the

United States, supra at 45-47, 124; National Climate Assessment, supra at 442-52.

102 Woessner et al, The Impacts of Coal Strip Mining on the Hydrologic System of

the Northern Great Plains’ Case Study of Potential Impacts on the Northern

Cheyenne Reservation, supra.

103 Toole, supra note 50 at 144.

104 Ltr. from WELC to Chris Yde, MDEQ, supra at 4-7 (citing Area F application).
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waters affected by the mine—East Fork Armells Creek—are impaired due to the
strip-mining operations.0 In addition to the harm to surface- and ground-water
caused by the Rosebud strip-mine, disposal of CCW at the Colstrip Station is
causing significant groundwater contamination around the power plant’s ash
ponds.1% Reclamation of hydrologic resources may likely be further impaired by
historic backfilling of CCW from the power plant in the strip-mine’s mine-out
pits, 107

Given the mandates of SMCRA and the uncertainty and controversy surrounding
reclamation, BLM must carefully evaluate the feasibility of full reclamation in light
of the aforementioned documented challenges to reclamation, and must fully
address the lack of full reclamation in Montana. If contemporaneous reclamation is
not feasible, no mining may be permitted.

9. Extreme Events, Tipping Points, Abrupt Climate Change, and Carbon
' Budgets

Under NEPA agencies are required to consider the reasonably foreseeable
impacts of proposed actions. 40 C.F.R. § 1508.7-8. This includes “impacts which
have catastrophic consequences, even if their probability of occurrence is low,
provided that the analysis of the impacts is supported by credible scientific
evidence, 1s not based on pure conjecture, and is within the rule of reason.” /d.
§ 1502.22().

should also consider extreme weather events that are becoming more frequent due
to the crisis of climate change.19® BLM must consider extreme events that could
result from climate change. BLM should also consider how extreme events could
exacerbate the impacts of operations of the mine and power plants.

BLM must also consider the possibility that the GHGs that will result from
burning the coal in proposed modification may lead to or contribute to the
surpassing of climate tipping points due to climate feedbacks (such as thawing

105 MDEQ, Final Water Quality Integrated Report A-160 (2012).
106 See Letter from Earthjustice to MDEQ, supra.
W07 Mont. Dep’t of Health & Envtl, Sciences, Environmental Impact Statement on
the Proposed Montana Power Compay Electrical Generating Plant at Colstrip,
Montana at 51 (1973).
108 Thomas C. Peterson et al. (eds.), Explaining Extreme Events of 2012 from a
Climate Perspective, Special Supplement to the Bulletin of the American
Meteorological Society {(Sept. 2013) (attached as Exhibit 43a).
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methane deposits).10? It is possible that a small amount of additional forcing could
trigger some of these feedbacks, pushing the planet past points of no return. 110 Thig
issue must be carefully evaluated.

BLM must also consider the potential effects of abrupt climate change, such as
rapid melting of ice sheets in Antarctica or Greenland {causing rapid sea level
increases), rapid release of arctic and sub-arctic methane deposits, changes in the
Atlantic meridional overturning circulation, or a rapid shift in global precipitation
patterns.lli Relatedly, the EIS must consider the impacts of unabated climate
change, including the possibility of social collapse and the impacts that are

projected to most gravely harm impoverished populations and the developing parts
of the world.!12

BLM must also consider how continued mining at the Rosebud Mine will impact
the world’s carbon budget—the maximum amount of carbon that can be burned in
the next fifty years without subjecting the planet to the worst impacts of climate
change.113

10. Alternatives

NEPA requires agencies preparing any NEPA analysis to evaluate “alternatives
to the proposed action.” 42 U.S.C. § 4332(2)(C)Gi1); Jd. § 4332(2X(E). The
alternatives analysis “is the heart of the environmental impact statement.” 40
C.F.R. § 1502.14. This analysis must “rigorously explore and objectively evaluate all
reasonable alternatives and for alternatives which were eliminated from detailed
study, briefly discuss the reasons for their having been eliminated.” 7d. § 1502.14(a).
The agency must “devote substantial treatment to each alternative considered in
detail including the proposed action so that reviewers may evaluate their
comparative merits.” Id. § 1502.14(b). This analysis is critical to ensuring that
NEPA analysis leads to “excellent action,” rather than just an accumulation of
paper. /d. § 1500.1(c).

199 James Hansen, Tipping Point: Perspective of a Climatologist (attached as
Exhibit 43b).
110
111 .S, Climate Change Science Program, Abrupt Climate Change at 2 (Dec. 2008)
(attached as Exhibit 43c); Intergovernmental Panel on Climate Change, Climate
Change 2007: Synthesis Report at 54 (2007) (attached as Exhibit 43d).
112 World Bank, Turn Down the Heat: Why a 4° C Warmer World Must Be Avoided
(Nov. 2012) (attached as Exhibit 43e).
113 TPCC, Fifth Assessment Report Climate Change, supra.
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This requirement, like the “detailed statement” [EIS], seeks to ensure
that each agency decision maker has before him and takes into proper
account all possible approaches to a particular project (including total
abandonment of that project) which would alter the environmental
impact and the cost-benefit balance. Only in that fashion is it likely
that the most intelligent, optimally beneficial decision will ultimately
be made.

- Calvert Cliffs Coordinating Comm., Inc. v. U.S. Atomic Energy Comm’n, 449 F.2d
1109, 1114 (D.C. Cir. 1971).

In its alternatives analysis, the agency must “include reasonable alternatives
not within the jurisdiction of the lead agency.” Id. § 1502.14(c). Agencies must also
consider alternatives that would partially meet the purpose and need of a project.
NEDC'v. Hodel 865 F.2d 288, 296 1.4 (D.C. Cir. 1988). “The existence of reasonable
but unexamined alternatives renders a [NEPA] analysis inadequate.” Friends of
Southeast’s Future v. Morrison, 153 F.3d 1059, 1065 (9th Cir. 1998).

Agencies “must look at every reasonable proposal within the range dictated by
the nature and scope of the proposal” Jd. Agencies may not limit, however, the
scope of alternatives to the goals of a private project proponent. Stmmons v, U.S
Army Corps of Eng'rs, 120 F.3d 664, 669 (7th Cir. 1997). Such limitation is a “losing
proposition,” and agencies have a “‘duty under NEPA to exercise a degree of
skepticism in dealing with self-serving statements from a prime beneficiary of the
project.” 7d. Further, courts have long interpreted the mandate to consider
reasonable alternatives to require agencies contemplating energy projects to
consider reasonable alternative forms of energy generation and energy
conservation. NROC v. Morton, 458 F.2d 827, 833-38 (D.C. Cir. 1972); Hodel 865
F.2d at 295-97 (agency required to consider conservation alternatives in analysis of
decision to issue oil and gas leases); Libby Rod & Gun Club v. Poteat, 457 T. Supp.
1177, 1186-8 (D. Mont. 1978), aff'd in part and rev'd in part on other grounds, 59
F.2d 742 (9th Cir. 1979).

Coal is fast becoming obsolete as an energy source on account of its excessive
pollution, reduced social acceptance, and decreasing ability to compete '
economically. It is highly likely that the next two decades comb_usﬁon of coal,
especially from old polluting plants like the Colstrip Station, will no longer be an
acceptable source of energy, for social and economic reasons. Accordingly, BLM
must consider alternatives to continued continued coal mining at the Rosebud strip-
mine and coal generation at Colstrip, such as increase deployment of renewable
energy and increased energy conservation and efficiency.
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A. Coal Is Losing Both Its Social License and Ability to Compete
Economically

Coal fired power generation is fast becoming an obsolete and uneconomical
source of electricity, as society is becoming less tolerant of the multifarious harms
wrought by coal pollution. President Obama, in laying out his plan for action to
combat the crisis of climate change, specifically singled out the need to stop the
harm from coal and coal plants:

Today, about 40 percent of America’s carbon pollution comes from our
power plants. But here’s the thing: Right now, there are no federal
limits to the amount of carbon pollution that those plants can pump
into our air. None. Zero. We limit the amount of toxic chemicals like
mercury and sulfur and arsenic in our air or our water, but power
plants can still dump unlimited amounts of carbon pollution into the
air for free. That’s not right, that’s not safe, and it needs to stop.

So today, for the sake of our children, and the health and safety of all
Americans, I'm directing the Environmental Protection Agency to put
an end to the limitless dumping of carbon pollution from our power
plants, and complete new pollution standards for both new and
existing power plants. 114

The President has clearly articulated what has been apparent for some time now:
our country needs to transition away from dirty polluting energy from coal plants to
renewable energy sources and more efficient use of energy.!!® Consistent with this
plan, EPA has issued a proposal to regulate the GHG emissions from existing coal
fired power plants, like the Colstrip plant.11¢ '

On national and international levels major investors—such as the World Bank,
Furopean Investment Bank, and the U.S. Import-Export Bank—have declined or
refused to invest in coal energy.*!7 It has been repeatedly noted that “coal is a dead

114 Barak Obama, President of United States of America, Remarks on Climate
Change at Georgetown University (June 25, 2013), available at
http://www.whitehouse.gov/the-press-office/2013/06/25/re marks-president-climate-
change (attached as Exhibit 44).
115 Executive Office of the President, The President’s Climate Action Plan at 6-10
(June 2013) (attached as Exhibit 45).
116 Carbon Pollution Emission Guidelines for Existing Stationary Sources® Electric
Utility Generating Units, 79 Fed. Reg. 34829 (June 18, 2014).
117 World Bank Group, Toward a Sustainable Energy Future for All: Directions for
the World Bank Group’s Energy Sector at 25 (“The WBG will provide financial
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man walking.”11® Major private investors have recently announced that investments
in coal are a dead end.}*® A recent report by Goldman Sachs sums up the current
and projected state of the coal industry:

Thermal coal has enjoyed a long period of strong demand growth but in
our view the next 10 years will not be as benign. . ..

Earning a return on incremental investment in thermal coal miming
and infrastructure capacity is becoming increasingly difficult. Mines
are long-lived assets with a long payback period, while thermal coal is
a geographically abundant resource in an industry with relatively low
barriers to entry. As coal demand becomes increasingly constrained,
the competition among suppliers is likely to intensify. The change in
outlook is reflected in the way diversified mining companies are
reallocating their capital towards more attractive sectors.120

Among the reasons behind the impending obsolescence of coal are (1) decreasing
acceptance of pollution from coal and, accordingly, increased regulation of coal
pollution; (2) increased competition from other energy sources, such as renewables
and natural gas; and (3) increases in energy efficiency.'?! A chief reason for the
decreased social acceptance of coal is that its externalities—i.e., costs borne by
society which are not included in the purchase price of coal—are tremendous,

support for greenfield coal power generation only in rare circumstances.”) (attached
as Exhibit 46); European Investment Bank, Ex-Im Bank Move Away from Coal
Financing, Sustainable Business (July 31, 2013), available at _
http//www.sustainablebusiness.com/index.cfm/go/news.display/1d/25102.
118 Steven Mufson, Coal's Burnout' Have Investors Moved to Cleaner Energy
Sources, Wash. Post (Jan. 1, 2011), available at http://www.washingtonpost.com/wp-
dyn/content/article/2011/01/01/AR2011010102146.html (quoting Kevin Parker,
global head of asset management and member of the executive committee at
Deutsche Bank); Derek Sands, US Coal Industry “A Dead Man Walkin”: New York
Mayor, Platts (Feb. 27, 2011) {quoting Michael Bloomberg, mayor of New York
City), available at http://www platts.com/latest-news/coal/Washington/US-coal-
industry-a-dead-man-walking-New-York-6203214, _
19 F g, Anthony Yuen, The Unimaginable: Peak Coal in China, Citi Research
(Sept. 4, 2013) (attached as Exhibit 47) (explaining expected decrease in coal
consumption in China and global ripple effects); Bernstein Research, Asian Coal
and Power' Less, Less, Less . .. The Beginning of the End of Coal (June 2013)
{attached as Exhibit 48). _
120 Christian Lelong et al., Goldman Sachs, Rocks & Ores, The Window for Thermal
Coal Investment Is Closing 3 (July 24, 2013) (attached as Exhibit 49).
121 [Id. at 20-29.
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amounting annually to hundreds of billions of dollars in the United States alone.122
As society has become better able to recognize and calculate these costs that are
being foisted upon it, there has been an ever-growing rejection of coal as a
legitimate energy source. Stock value of coal companies is plummeting; stock in
Peabody, the largest private sector coal company, has been reduced dramatically.123
Bankruptcy seems probable for some (e.g., Arch Coal).124

It is becoming increasingly clear that Colstrip’s owners are also aware coal’s
obsolescence and are looking to divest themselves of their interests at Colstrip. The
Vice President of Corporate Affairs of Puget Sound Energy, the largest owner of
Colstrip, recently acknowledged, “[W]e know the end of coal is soon. ... We know
coal is a dead end.”*?5 Portland General Electric, another partial owner of Colstrip,
recently commissioned a study to help that utility develop a low-carbon resource
portfolio.126 The study repeatedly noted that one option is “Colstrip displacement”
(i.e., removing the Colstrip Station from its portfolio) and that to meet 2030
emissions targets, “displacing Colstrip by 2030 is necessary.”127 Furthermore, it is
reported that even the operator (and partial owner) of Colstrip, Pennsylvania Power
and Light (PPL), has decided, after failing to find a buyer, to transfer its interest in
the plant to a spin off company, Talen Energy: the apparent motive—insufficient
return on investment.!?8 Low electricity rates have caused the Colstrip Station to

122 National Research Council, Hidden Costs of Energy, supra; Nicholas Z. Muller

et al., Environmental Accounting for Pollution in the United States Economy supra;

Ben Machol & Sarah Razk, Economic Value of U.S. Fossil Fuel Electricity Health

Impacts supra; Paul R. Epstein et al., Full Cost Accounting for the Life Cycle of

Coal supra.

123 Moody’s Investor Service, Moody’s Downgrades Peabody to Ba2; Outlook Stable

(Aug. 21, 2013}, avazlable at https'/lwww.moodys.com/research/Moodys-downgrades-

Peabody-to-BaZ2-outlook-stable--PR_280688?source=email_rt_mc_body&app=n.

124 Seeking Alpha, Arch Coal: Walking Dead (Sept. 2, 2012), avarlable at

http://seekingalpha.com/article/841941-arch-coal-walking-dead.

125 Letter from Bruce Nilles, Sierra Club, and Anne Hedges, Mont. Envtl. Info. Ctr.,

to Mont. Pub. Serv. Comm’n 10-11 (Aug. 26, 2013) (attached as Exhibit 50).

126 Energy+Environmental Economics, PGE Low Carbon IRP Portfolios (May 28,

2013) (attached as Exhibit 51).

127 Id. at b, 15, 30, 33

128 Mike Dennison, PPL Montana Putting Its Montana Power Plants Up for Sale,

Industry Sources Say Billings Gazette (Dec. 2013), available at

http/billingsgazette.com/news/state-and-regional/montana/ppl-montana-putting-

its-montana-power-plants-up-for-sale/article_81370bb7-a171-5d33-a0be-

1b42a2¢68cal.html (attached as Exhibit 52); John Adams, PPL to Spin Off Montana
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shut down for extended periods recently because it has been unable to sell its
expensive power for a profit.*2® While electricity prices have been down, electricity
generated by the Colstrip Station is expensive, as a recent report from the Montana
Public Service Commission demonstrated: electricity from Colstrip Unit 4 was the
most expensive source of electricity in the energy portfolio of NorthWestern Energy,
the major Montana utility.130 And that was without accounting for Colstrip’s
outsized externalities—CCW and carbon pollution—externalities that are likely to
be constrained in the future.13! Another reason that the forecast for Colstrip looks
so bad is that the cost to mine coal from the Rosebud Mine is the highest in the
region, costing approximately $16/ton, a price which is expected to increase over the
next 20 years to over $20/ton.?32 And, as mentioned below, Colstrip is constrained by
its air pollution permit, from obtaining coal from other sources.

The Sixth Conservation and Electric Power Plan (Sixth Power Plan) of the
Northwest Power and Conservation Council (NPCC), a regional organization that
maintains and develops power plans for the Northwest (Montana, Idaho, Oregon,
and Washington) also foresees reduced coal generation. The NPCC’s vision for the
next twenty years is that “[cJonventiona! coal plants"—like Colstrip—“will operate
with effective carbon-reducing technologies or be displaced by resources that emit
less or no carbon.”!33 “The resource strategy does not include any additional coal-
fired generation to serve the region’s needs. Further, the Council’s plan
demonstrates that meeting the Northwest power system’s share of carbon

Generating Assets in New Deal Great Falls Tribune (June 10, 2014), available at
http/fwww.greatfallstribune.com/story/news/local/2014/06/10/ppl-spin-montana-
generating-assets-new-deal/10304991/.
129 Mike Dennison, PPL Montana Putting Its Montana Power Plants Up for Sale
Industry Sources Say, supra.
130 Jason Brown, Mont. Pub. Serv. Comm’n, Historical Residential Electric Rates,
Supply Portfolio and Unit Prices of NorthWestern Energy 11 (Sept. 2011) (attached
as Exhibit 53).
181 See Obama supra note 16 (describing future regulation of carbon from existing
coal plants); Hazardous and Solid Waste Management System; Identification and
Listing of Special Wastes; Disposal of Coal Combustion Residues from Electric
Utilities, 75 Fed. Reg. 35,128, 35,128 (June 21, 2010} (proposed rule to regulate
CCW as solid or hazardous waste).
132 John T. Boyd Co., Powder River Basin Coal Resource and Cost Study: Campbell,
Converse and Sheridan Counties, Wyoming; Big Horn, Powder River, Rosebud, and
Treasure Counties, Montana at 4-6 (Sept. 2011) (attached as Exhibit 54).
133 Northwest Power and Conservation Council, Sixth Conservation and Electric
Power Plan 1-14 (Feb. 2010) (attached as Exhibit 55).
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reductions called for in some state, regional, and federal carbon-reduction goals will
require reduced reliance on the region’s existing coal plants.”13 Researchers see this
forecast—continued reduced reliance on coal—for utilities across the nation.135 It is
highly unlikely that Colstrip will ever be retrofitted with equipment for carbon
capture and sequestration (CCS), because such technology is not currently
commercially competitive,136 and is not likely to be in the future.137

B. Renewable Energy and Energy Efficiency and Conservation Are the
Future

While the economics for coal in the United States and abroad look dismal for the
future, development of renewable energy sources and investments in energy
conservation and efficiency are promising.138 In order to meet carbon reduction
goals in the Northwest, the NPCC’s Sixth Sixth Power Plan proposes “reduced
reliance on coal” and a “carefully coordinated retirement of and replacement of half
the existing coal-fired generation serving the region with conservation, renewable
generation, and lower carbon emitting resources.” 1% The Sixth Power Plan found
that conservation is “by far the lowest-cost and lowest-risk resource available in the
region.” 0 This finding reflects the analysis of the Montana Public Service
Commission showing that efficiency measures are four times more cost-effective
than energy generated by Unit 4 of the Colstrip Station.141 The plan also noted that
“the most readily available and cost-effective renewable resource is wind power and
it 1s being developed rapidly.”142 As the Montana Public Service Commission has

134 ]d
135 Forrest Small & Lisa Frantzis, Ceres, The 21st Century Electric Utility:
Positioning for a Low Carbon Future (July 2010) (attached as Exhibit 56)
136 Northwest Power and Conservation Council, Sixth Conservation and Electric
Power Plan at AP-13.
137 See Amory B. Lovins & Rocky Mountain Inst., Reinventing Fire! Bold Business
Solutions for the New Energy Era 185 (2011) (stating that CCS “faces challenges
from its high costs and uncertain performance, which limit its access to capital”).
138 See, e.g., Intergovernmental Panel on Climate Change, Renewable Energy
Sources and Climate Change Mitigation® Special Report (2012) (attached as Exhibit
57).
138 Sixth Power Plan, supra, at 7.
140 7d. at 3 (emphasis added).
141 Mont. Pub. Serv. Comm’n, supra note 10, at 11.
142 Sixth Power Plan, supra, at 4.
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acknowledged, “Montana has outstanding wind energy potential. The wind
generation potential in Montana far exceeds what the state’s utilities can use.”143

Further, “[tlhe region needs to devote significant effort to expanding the supply
of cost-effective renewable resources, many of which may be small scale and local in
nature.”!44 Further, given the risk that coal producers will ultimately be required to
pay for their carbon pollution, “some renewable generation is cost-effective even
without renewable portfolio standards.”145 '

In addition to wind, the Sixth Power Plan notes that other viable renewable and
low carbon energy options include small scale geothermal projects, upgrades of
existing hydropower projects, and bioresidue energy recovery.!46 The Plan also
encourages commercialization of deep-water wind energy and wave energy
projects. 147

A highly detailed analysis of different future energy scenarios by Amory Lovins
concluded that scenarios based on large scale renewable energy generation (called
the “renew” scenario) and widespread distributed generation (the “transform”
scenario) combined with aggressive energy efficiency measures have by far, the
greatest social, economic, and environmental value. Such measures are affordable
and feasible when compared with business as usual scenarios or scenarios involving
significant development of nuclear power and coal with CCS.148 And, the clincher,
the renewable and distributed energy scenarios were superior in reliability, security
benefits, environmental responsibility, public health benefits, and public
acceptability, 49 .

In sum, coal energy 1s fast becoming obsolete: uneconomic, environmentally
harmful, and socially unacceptable. Renewable energy and energy conservation and
effictency, on the other hand, are making tremendous gains in cost, and are far
superior in environmental and social acceptability. Large-scale deployment of

143 Mont. Pub, Serv. Comm’n, Draft Economic Impacts of Proposed Amendments of
the Montana Department of Public Service Regulation’s Qualifying Facility Rules
31 (Aug. 2013).
144 Sixth Power Plan, supra, at 4.
145 Id. at B.
16 [d at AP-11.
17 Jd, at AP-12.
148 Tovins, Keinventing Fire, supra at 213-15.
149 [d.; see also Amory B. Lovins, A Farewell to Fossil Fuels' Answering the Energy
Challenge Foreign Affairs (Apr./Mar. 2012) (attached as Exhibit 58).
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renewable energy and conservation measures are reasonable alternatives that
should be considered as alternatives to continued strip-mining and coal-fired energy
generation at the Rosebud strip-mine and Colstrip Generating Station and Rosebud
Power Plant.

11.Managing for Community and Ecosystem Resiliency

BLM’s NEPA analysis must assess how the proposed action will affect
commurty and ecosystem resiliency. The wide-ranging effects of climate change
include increased drought, flooding, heatwaves, insect and disease infections, shifts
in species distribution and timing of natural events.!0 There are also potential
surprises, including breaking points and abrupt changes. BLM’s NEPA analysis
must address measures to be taken to build resiliency in communities and
ecosystems in the face of climate change.

12. National Historic Preservation Act

Section 106 of the NHPA is often described as the “stop, look, and listen”
provision. Te-Moak Tribe of Western Shoshone Nevada v. USDOIL 608 F.3d 592, 607
(9th Cir. 2010) (citation omitted). Pursuant to section 106, BLM is required to “take
into account the effect of [an] undertaking on any district, site, building, structure,

or object that is included in or eligible for inclusion in the National Register.” 16
U.S.C. § 470f.152

The process begins by defining the “area of potential effects,” which in this case
includes the area that could be affected by the proposed lease modification or any of
the connected or cumulative actions. See 36 C.F.R. § 800.16 (d). BLM is then
directed to review all existing information on historic properties within this area
(including data on possible yet-to-be identified properties) and seek out additional
information from individuals with knowledge of the area, as well as information
from local Indian tribes. See 36 C.F.R. § 800.4{(a). Based on information gathered
from this first, initial step, BLM must then take additional steps “necessary to
identify historic properties within the area of potential effects.” 36 C.F.R. § 800.4(b).
The level of effort required is articulated in the agency’s regulations: BLM must
make a “reasonable and good faith effort to carry out appropriate identification
efforts.” 36 C.F.R. § 800.4 (b)(1).

150 National Climate Assessment, supra at 15-17.
151 An “undertaking” includes any project, activity, or program carried out, funded,
or authorized by a federal agency. See 36 C.F.R. § 800.16 (v).
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Determining what constitutes a reasonable effort “depends in part on the
likelihood that such properties may be present.” Pueblo of Sandia v. Unites States,
50 F.3d 856, 861 (10th Cir. 1995). BLM employs three different types of inventories,
or levels of effort, to identify cultural and historic properties: Class I, 11, and 111, See
Te-Moak Tribe, 608 F.3d at 601 n.10 (citing BLM Manual)

A Class [ inventory is a professionally prepared study that includes a
compilation and analysis of all reasonably available cultural resource data and
literature, as well as a management-focused interpretation and synthesis of the
data. See id. A Class I inventory is a “probabilistic field survey” or sample survey
that aids in characterizing the “probable density, diversity, and distribution” of
cultural properties in an area. 7d. A Class III inventory is an intensive, on-the-
ground field survey of the targeted area that is intended to locate and record all

properties and provides managers with “a complete record of cultural properties.”
Id

According to BLM, the “most frequently employed method of inventory is a class
III survey carried out for specific projects to enable BLM to comply with Section 106
of the [NHPA] . . . before making decisions about proposed land and resource uses.”
BLM Manual 8110.21.

Here, the proposed action takes place in a location rich in historical and cultural
significance. Strip mining this area will obliterate any historical objects that may
exist. Accordingly, BLM must undertake a thorough inventory of the area prior to
approving the lease modification.

Conclusion

Thank you for carefully considering these comments. The Citizens look forward
to fully participating in the ongoing NEPA process regarding the proposed lease
modification of the Rosebud strip-mine. Should you have any questions about our
comments, please do not hesitate to contact me.

Sincerely,

Shiloh Hernandez
Western Environmental Law Center
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103 Reeder’s Alley
Helena, Montana 59601

406.204.4861
hernandez@gmail.com

on behalf of Montana Environmental Information Center and the Sierra Club
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Amendment 4 CHIA — Material Damage

water and is not an indication of large changes in spoil water quality. TDS concentration in spoil up
gradient of the seep has ranged from 3,510 mg/L to 4,510 mg/L, which is similar to the range of TDS
concentration (3,840 mg/L to 5,590 mg/L) in the seep samples from 2011 and 2012 when the two
samples over 10,000 mg/L are exciuded. This area of Miller Coulee was mined prior to the enactment of
SMCRA in 1978, and therefore material damage criteria do not apply. Furthermore, because the
proposed mining in AM4 will not contribute water to Miller Coulee, the proposed action is designed to
prevent material damage.

9.2.4.2.5 Pony Creek

The Pony Creek drainage is monitored by the Rosebud Mine for potential impacts from mining and by
PPL as a reference creek in a program to monitor for power plant impacts to Cow Creek drainage.
Consequently, a large data set has been created on water quality and quantity for the creek, springs,
and alluvium in Pony Creek.

In their PHC analysis of hydrologic impacts from mining in Rosebud Area D, Rosebud Mine predicted that
spring SP-24, located near the head of Pony Creek, could potentially experience significant impacts to
quantity and quality from mining. Spring SP-24 has a source in Rosebud coal, and the spring feeds a
pond, PO-917, created by the landowner for livestock use. The spring was expected to experience
reduced flow during mining and increased dissolved solids concentrations after mining. The spring was
not consistently monitored for water levels during mining and no flow measurements were taken. The
spring was reported as dry for a number of years after 1992 and water level monitoring was
subsequently abandoned. Water quality samples were taken through the middle 1990’s at SP-24,
indicating that the spring was not continuously dry. Three water quality samples from the middle 1990’s
are much higher in TDS than all of the other water quality samples {Figure 9-6). ignoring the three
outlier samples from the 1990's, starting in 2006, the TDS concentration has been elevated by
approximately 200 mg/L. to 500 mg/L. The cause for this increase is not known, and the change could be
some combination of changes in precipitation patterns, evaporation at the sampling point, and changes
to groundwater from mining operations (e.g. drawdown in the coal aquifer, artificial recharge from
sediment ponds, etc.). TDS from spring GSP-7 is also shown in Figure 9-6 for a comparisaon. GSP-7 is over
4.5 miles downstream from SP-24 in the Pony Creek drainage, and the source aquifer is unknown. This
spring is outside of the influence of the Area D mine and shows variation in concentration from sources
unrelated to mining. TDS concentration varies widely from a minimum of approximately 300 mg/L to a
maximum of 3,300 mg/L. As demonstrated by GSP-7 and the middle 1990’s data at SP-24, variation of
water quality at springs unaffected by mining can be on the same order of magnitude or greater than
increases that may be attributable to mine practices. The conditions in Pony Creek do not indicate the
existence of material damage at this time because changes in water quality cannot be correlated with
mining activities. The proposed mining in AM4 will not contribute water to Pony Creek, therefore the
proposed action is designed to prevent material damage.

9.2.4.2.6 Rosehud Creek

Impacts to Rosebud Creek would come from changes in water quality and quantity in major tributaries
including Lee Coulee, Miller Coulee, Cow Creek, Pony Creek, Hay Coulee, and Spring Creek. Because
upstream mining disturbance is more extensive in Lee Coulee, Miller Coulee, Cow Creek, and to a lesser
extent, Pony Creek, mining impacts are most likely in these drainages, but have been predicted to be
insignificant below their junctions with the much larger Rosebud Creek drainage (Table 9-2). Because of
more limited surface disturbance in Hay Coulee and Spring Creek, mining impacts to these surface water
systems are expected to be limited to the upper reaches of the drainages within and near mined areas,
and would be difficult to detect in the lower reaches near Rosebud Creek.
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Two stations on Rosebud Creek upstream (BURCXS) and downstream (BUSGS) of Lee Coulee were used
to determine if hydrologic impacts to Lee Coulee could be detected in Rosebud Creek. TDS is shown in
Figure 9-5 as a general indicator of changes in water quality. In general, the variation in TDS between
the two stations is usually less than 100 mg/L, and the station downstream of Lee Coulee recorded
higher TDS than the station upstream of the creek. Flow measurements were taken on the same day at
the two stations from 1989 to 1993, and these measurements indicate that Rosebud Creek may be a
losing reach around the confluence with Lee Coulee. Using the flow measurements in conjunction with
water quality samples, a total dissolved solids load was calculated for these two monitoring stations. The
salt load reveals that Rosebud Creek gains salt between these two monitoring points, The concentration
of TDS measured at the downstream station has not increased over time, and similarly no trend can be
seen in the difference in concentration between the upstream and downstream stations.

Figure 9-5 shows that most water quality samples collected since 1980 on Rosebud Creek near Lee
Coulee have exceeded the water gquality standard for specific conductance defined in ARM 17.30.670.
While most samples exceed the standard for specific conductance, they also are mostly are below the
standard for SAR. One sample collected in 1990 was excessively high for SAR, but analysis of the
complete analytical data set indicates that this high SAR is likely due to a reporting error; the sample had
an anomalously high sodium and low sulfate indicating that these two analytes may have been
transposed during reporting.

The proposed action is designed to prevent material damage to Rosebud Creek because as of 2013,
there has not been a change in water quality in Rosebud Creek that can be directly attributable to
mining in Lee Coulee, Miller Coulee, Cow Creek, Pony Creek, Hay Coulee, and Spring Creek. The drainage
area and volume of water carried by Rosebud Craek is much larger than the volume of water
contributed by Lee Coulee, and consequently the water chemistry of Rosebud Creek is dominated by
runoff and groundwater contributions upstream of Lee Coulee.

9.2.4.2.7 Spring Creek

The Spring Creek drainage immediately downstream of mining in Rosebud Area D contains seven springs
and three stock ponds. Five springs and two stock ponds are currently sampled for water quality: SP-23,
SP-43, PO-921 in one tributary and SP-44, SP-90, SP-91, and PO-808 in a more eastern tributary to Spring
Creek. Baseline data on these surface water sites mainly consisted of one or two water guality samples
before mining which is inadequate to characterize the range of water quality that would have been seen
at the springs and ponds in the absence of mining. Flows have not been measured at the springs, but
some water depth measurements have been taken.

Impact analysis by Western Energy Company for the Area D PHC focused on spring SP-23 in this
drainage. Spring SP-23, in upper Spring Creek just north of Rosebud Area D mining disturbance, is in a
narrow canyon bottom below the Rosebud coal outcrop at the base of a 10 foot to 15 foot Rosebud-
McKay interburden sandstone headcut. The spring is within the permit boundary. The top of the McKay
coal is exposed on an adjacent canyon wall. $P-23 was predicted to be potentially impacted during
mining by disturbance of the source aquifer and by interception of upstream surface runoff by the mine.
After mining, Spring SP-23 was predicted to possibly experience increases in total dissolved solids from
up gradient mine spoils contributions, however, changes to water quality may take decades before they
are realized due to the very slow recharge rate in the spoils aquifer. The impacts to SP-23 were
predicted to be small because of limited mining impacts expected in the McKay aquifer, and smaller
contributions assumed from up gradient Rosebud coal and overburden sources. To date, TDS
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1. INTRODUCTION

The following letter report describes the results of the aquatic habitat assessment and benthic community
survey work performed by ARCADIS on October 9, 2014 within the East Fork Armells Creek (EFAC).

2 SAMPLE LOCATIONS

Aquatic surveys within EFAC were conducted to support existing permitting efforts for surface water
discharges, per recent comments received by Montana Department of Environmental Quality (MDEQ).
These recent comments included a June 3rd, 2014 MDEQ letter to Western Energy Company (WEC)
stating that their application for Permit ID C1984003B Amendment AM4 was deficient and that WEC
needed to “confirm, based on current and future anticipated concentrations in the stream, that uses have
not or will not be impaired (MDEQ 2014).” In addition, MDEQ requested that WEC “conduct a current
aquatic survey along stretches of East Fork Armells Creek (EFAC) adjacent to the Rosebud Mine permit
areas (Areas A, B, and C) to identify assemblages of aquatic life using the stream habitat.” MDEQ states
the data collected from the aquatic survey will be used for future permit revisions in Area A and Area C.

Prior to conducting the aquatic survey, two ARCADIS scientists performed a reconnaissance along the
stretch of EFAC adjacent to the Rosebud Mine permit areas (Areas A, B, and C) on October 9, 2014. The
reconnaissance was performed to confirm existing drainage conditions (i.e., wetted extents and potential
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habitat types) that would be representative of the current EFAC aquatic community. Based on the largely
homogeneous aquatic habitat observed, consisting of primarily low-gradient drainage with minimal flow,
heavy siltation, and riparian and emergent wetlands, two representative locations were selected to survey
the current benthic community. The attached Figure 1 indicates the locations of EFAC1 and EFAC2.
Location EFAC1 is positioned lower in the EFAC drainage. Compared to more upstream stretches,
EFAC1was less impounded, had more visible flow sections and a higher degree of meander and sinuosity
patterns in the drainage. This location had an established riparian zone with herbaceous, shrub, and tree
vegetation layers, and some in-channel woody debris. Location EFAC2 is found in the middle portion of
the EFAC drainage and near the upper extent of the wetted conditions observed during the
reconnaissance. EFAC2 represents a low-gradient drainage. Compared to EFAC1, this location had a
minimally developed flowing channel, relatively wider and more impounded wetted channel, and less
meander and sinuosity. The riparian zone contained emergent vegetation.

3. SURVEY METHODS

Benthic macroinvertebrates were surveyed on October 9, 2014. Survey protocols and taxonomic
identification of the benthic community organisms followed both MDEQ's sampling and analysis protocols
Sample Collection, Sorting, Taxonomic Identification, and Analysis of Benthic Macroinvertebrate
Communities Standard Operating Procedure (MDEQ SOP) (MDEQ 2012) and USEPA'’s Rapid
Bioassessment Protocols for Use in Streams and Wadeable Rivers (RBP) (Barbour et al. 1999). The
MDEQ SOP details a semi-quantitative reach wide sampling technique to collect samples from a known
area, which allows the estimation of population density, in addition to diversity and abundance. This
sampling technique includes the use of a d-frame net at a total of 11 transects within a sampling reach to
be collected as kick samples working downstream to upstream. Barbour et al. (1999) recommends either
40 times the wetted stream width or a representative 100 meter reach (as a minimum for smaller-sized
streams) for sampling. Based on drainage conditions, an approximate 100 meter reach was established at
each benthic community survey location. Following RBP methedologies, general aquatic habitat
conditions were detailed to include measurements of water quality parameters and physical
characterization of riparian vegetation, instream features, presence of aguatic vegetation and large woody
debris, and sediment and substrate components.

Based on existing habitat observed, the number of transects to provide a representative benthic
community sample was reduced down from 11 to 8. Based on professional judgment, the MDEQ SOP
methodology and its applicability to these low gradient survey reaches was compromised by the lack of
riffles, exposed inorganic substrate, and the largely homogeneous habitat observed within each of the
survey reaches. The individual area (1 ft2 — 0.093 m?) sampled within each survey reach was increased
slightly (1.3 ft2 — 0.12 m?) to account for the difference and to obtain a representative 1 m? area sampled
for the reach. Benthic organism abundance was noted throughout the collection process and available
habitats were sampled to provide the representation of the existing community. For EFACH1, this included
kick net samples, sweeps of emergent vegetation, and hand-picking and rinsing of functional large woody
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debris. For EFACZ2, the primary habitat was emergent vegetation and exposed root mats of emergent
vegetation within a limited free-flowing narrow channel, which was sampled primarily by sweeping
emergent vegetation and kicking substrate and root mat and detritus into kick net.

A representative area (approximately a 1.3 ft? quadrat) was selected along each transect to collect each of
the kick samples. In an area of flow, the kick sample was collected within the representative area, by using
hands with a hand trowel or by feet to disturb the area and wash and large rocks, sticks, or debris into the
net for a period of 30 seconds. For slackwater habitats with emergent vegetation, the kick net was swept
through the vegetation for 30 seconds within the representative area. All individual kick net samples were
composited into a 5 gallon bucket and then elutriated to remove large debris. Contents were sieved using
a standard #35 (500 micron) mesh size and then transferred to a wide-mouthed plastic sample jar.
Samples were preserved with 90% isopropyl alcohol, and sent to Normandeau Environmental Consultants
(Normandeau) in Stowe, Pennsylvania, for taxonomic identification. Normandeau taxonomic identification
and community sample processing followed by MDEQ protocols to subsample an approximate 500 + 10%
organisms.

Water quality parameters were collected using a YS| 556 multimeter and a Hach 2100P turbidity meter at
representative locations within EFAC1 and EFAC2.

4, RESULTS

The aquatic conditions of EFAC are indicative of low-gradient streams, with influences from a mixture of
water origins (seasonal runoff, groundwater), and supportive of a tolerant benthic community. Existing
habitat is characterized by heavy siltation, low flow, and high amount of organic substrates, with prevalent
emergent vegetation along riparian zones.

Table 1 provides a summary of the temperature, specific conductance, dissolved oxygen, pH and turbidity
measured at each location. Table 2 summarizes the main physical characteristics and substrate
observations for both EFAC1 and EFAC2. Attachment 1 includes observations included during the RBP
assessment of aquatic habitat and a set of photographs detailing the habitats surveyed at EFAC1 and
EFAC2.

Table 3 provides the results of the taxonomic identification for the EFAC1 and EFAC2 benthic community
samples. Community diversity and abundance was similar between the two locations, with a total of 25
and 26 taxa identified at EFAC1 and EFAC2, respectively. Communities were represented by eight orders
of aquatic organisms, including aquatic worms, snails, amphipods, mayflies, damselflies, caddisflies,
beetles, midges, and fly larvae. Within EFAC1, the side swimmer amphipod within the genus of Hyalella
was the most dominant benthic organism observed. Within EFACZ2, the non-biting midge within the genus
of Paramerina was the most dominant benthic organism observed. For both locations, mainly tolerant
Dipteran taxa comprised over 50% of the community, with Hyalella following closely at nearly 25% and
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above within the community. Based on the MDEQ protocols, a community indicator metric (Hilsenhoff
Biotic Index [HBI]) was calculated using Montana-specific tolerance values for identified taxa. The HBI
metric represents the relative sensitivity of the sample to nutrient perturbation. The HBI, based on 2005
operable Taxonomic Units (taxonomic endpoints) found in Appendix A of the MDEQ SOP, was calculated
for both locations (6.98, 7.90), and indicates “fairly poor” to "poor” conditions (Hilsenhoff 1987).

In summary, the aquatic habitat assessment and benthic community survey was conducted in general
accordance with RBPs and MDEQ SOP protocols to satisfy the current deficiency letter and to support the
potential for future permitting within existing areas A, B, C within the EFAC.
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Attachments

Figure 1 — Aquatic Habitat Assessment and Benthic Community Survey Locations

Table 1 — Water Quality Parameters for East Fork Armells Creek

Table 2 — Physical Characterization and Substrate Summary for East Fork Armells Creek
Table 3 — Benthic Community Samples for East Fork Armells Creek

Attachment 1 — Photolog
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Table 3. Benthic Community Samples for East Fork Armells Creek (Rosebud, MT)

Sample Date: October 9, 2014
Gear: Kick Net (Montana DEQ: 50(0-specimen sub-sampie)
EFAC1 EFAC2
Taxon Tol* Common name Number Percent | Number Percent
Nematoda 5 round worm 2 0.4%
Haplotaxida
Enchyiraeidae 4 earth worm 2 0.4%
Tubificinae
Ihyodritus 10 tube worm 3 0.5%
Limnodrilus 10 tube worm 1 0.2% 1 0.2%
Basommatophora
Lymnaeidae
Fossaria 6 pond snail 15 31%
Physidae
Physa/Physella 8 pouch snail 6 1.2% 22 4.0%
Amphipoda
Hyalellidae
Hyalella 8 side swimmer 187 38.6% 134 24.4%
Ephemeroptera
Baetide
Callibaetis 9 mayfly i 0.2% 4 0.7%
Odonata
Coenagrionidae 7 damselfly 11 2.3% 16 2.9%
Argia 1 damselfly 25 4.5%
Trichoptera
Limnephilidae 3 caddisfly 2 0.4%
Coleoptera
Dwtiscidae
Agabus 5 diving beetle 7 1.4%
Hydroporini 5 diving beetle 1 0.2%
Diptera
Chironomidae
Alotarnypus - midge 4 0.7%
Apsectrotanypus 8 midge 42 8.7% 18 3.3%
Chironomus 10 midge i 0.2%
Diplocladius 5 midge 11 23%
Heterotrissocladius 0 midge 7 1.3%
Micropsectra 4 midge 63 13.0% 6 1.1%
Natarsia - midge 4 0.7%
Orthocladiinae 10 midge 5 1.0%
Paramerina - midge 25 5.2% 211 38.4%
Parametriocnemus 5 midge 3 0.5%
Paratendipes 10 midge 2 0.4% 4 0.7%
Tanypodinae - midge 4 0.8% 42 7.6%
Tanytarsus midge 59 12.2% 1 0.2%
Thienemannimyia gr. - midge 16 33%
Other Diptera
Ceratopogonidae
Atrichopogon 6 sand fly i 0.2%
Culicoides 10 sand fly 8 1.7% 28 5.1%
Dasyhelea 6 . sand fly 1 0.2% 1 0.2%
Palpomyia gr. 6 sand fly 5 1.0% 8 1.5%
Probezzia 6 sand fly 7 1.4%
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Table 3. Benthic Community Samples for East Fork Armells Creek (Rosebud, MT)

Sample Date: October 9, 2014
Gear: Kick Net (Montana DEQ: 500-specimen sub-sample)
) EFAC1 EFAC2
Taxon Tol.* Common name ;i Number Percent | Number Percent
Other Diptera (continued}
Empididae -
Chelifera 5 dance fly | 0.2%
Ephydridae o shore fly _ 1 0.2%
Simuliidae ;
Sinudlivm 5 black fly 2 3 0.6%
Tipulidae 4
Limnophila 3 crane fly ' 1 0.2%
Ormosia 6 crane fly ' 1 0.2%
| Total Individuals 484 100.0% 550 100.0% |
Total Taxa 25 26
Hilsenhoff Biotic Index 6.98 7.96
(water quality rating: from HilsenhofY, 1987) (fairly poor} {poor)

Reference:*
Tol = Tolerance values as found in Appendix A of:
Montana Department of Environmental Quality (MT DEQ). 2012. Sample Collection, Sorting, Taxonomic
Identification, and Analysis of Benthic Macroinvertebrate Communities Standard Operating Procedure.
MT DEQ, WQPBWQM - 009
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f2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:
Rosebud, Montana

Project No.
C01837.0001

Photo No. 1'37;;:4
1344

Direction Photo Taken:

Facing northwest

Description:

Wetland area on EFAC
approximately 0.4 stream
miles downstream of
EFAC1 survey location.
Standing water present.

Lat: 45.869200
Long: -106.63763

f ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. Date:
1345 10/9/14

Direction Photo Taken:

Facing southeast

Description:

Wetland area on EFAC
approximately 0.4 stream
miles downstream of
EFAC1 survey location.
Standing water extends
under Castle Rock Road
through culvert.

Lat: 45.868820
Long: -106.637500






f2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:
Rosebud, Montana

Project No.
C01837.0001

Photo No. 1'37;;’4
1348

Direction Photo Taken:

Facing northwest

Description:

Wetland area on EFAC
approximately 0.8 stream
miles downstream of
EFAC2 survey location.
Proximate to intersection
of EFAC, Castle Rock
Road, and haul road.

Lat: 45.861580
Long: -106.652240

f ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. Date:
1349 10/9/14

Direction Photo Taken:

Facing northwest

Description:

Wetland area on EFAC
approximately 0.5 stream
miles downstream of
EFAC2 survey location.
Castle Rock Road in
distance

Lat: 45.860400
Long: -106.656270






Q ARCAD'S PHOTOGRAPHIC LOG

Property Name: Location: Project No.
Rosebud Mine Rosebud, Montana C01837.0001

Photo No. 1'33:::4
1351

Direction Photo Taken:

Facing west

Description:

Upstream extent of EFAC
wetland area. Standing
water present.
Approximately 0.2 stream
miles upstream of EFAC2
survey location. Dry
conditions observed
continuing upstream.

Lat: 45.859860
Long: -106.664020

ﬁ ARCADIS PHOTOGRAPHIC LOG

Property Name: Location: Project No.
Rosebud Mine Rosebud, Montana C0O1837.0001

1352 10/9/14

Direction Photo Taken:

Facing southwest

Description:

Dry channel
approximately 0.75
stream miles upstream of
EFAC2 survey location.
Castle Rock Road
observed on right edge of
photo.

Lat: 45.859930
Long: -106.670680






f2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. 1'3‘?;;;
1353

Direction Photo Taken:

Facing northwest

Description:

Dry channel
approximately 1.1 stream
miles upstream of EFAC2
survey location. Castle
Rock Road observed n
upper right of photo.

Lat: 45.857170
Long: -106.675190

f ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. Date:
1354 10/9/14

Direction Photo Taken:

Facing northeast

Description:

Dry channel
approximately 2.3 stream
miles upstream of EFAC2
survey location.

Lat: 45.854550
Long: -106.686500






2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:
Rosebud, Montana

Project No.
C01837.0001

Photo No. 137;/912
1355

Direction Photo Taken:

Facing downward into water

Description:

Downstream extent of
EFAC1 at EFAC1-1
transect. Kicksweep area.
Substreate consists of
detritus and much/mud.
Principally silt.

Lat: 45.86633
Long: -106.63821

2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. Date:
2356 10/9/14

Direction Photo Taken:

Facing southwest -
upstream

Description:

Near to downstream
extent of EFAC1 at
EFAC1-2 transect.
Kicksweep area.
Substreate consists of
detritus and muck/mud.
Principally silt. Woody
debris present.

Lat: 45.86628
Long: -106.63821






f ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. 13?;ﬁ=4
1360

Direction Photo Taken:

Facing northeast -
downstream

Description:

Near to midstream extent
of EFAC1 at EFAC-1-8.
Sample collected from
sweeping of watercress.
Silt streambed material.
Emergent vegetation,
woody debris, and coarse
plant material.

Lat; 45.86595
Long: -106.63861

f ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. Date:
1362 10/9/14

Direction Photo Taken:

Facing west - downstream

Description:

Upstream extent of
EFAC1 at EFAC-1-8. Kick
area. Silt streambed
material. Emergent
vegetation, woody debris,
and coarse plant material.

Lat: 45.86581
Long: -106.63855






2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:
Rosebud, Montana

Project No.
C01837.0001

Photo No. 13%;:4
1363

Direction Photo Taken:

Facing northwest - upstream

Description:

Downstream extent of
EFAC2 at EFAC2-1
transect. Shows extent of
survey area. Decaying
root matt. Silty/fine/muck
and mud bed. Sedges
present in area.

Lat: 45.85840
Long: -106.66233

2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

PhOtO NO. Date:
3364 10/9/14

Direction Photo Taken:

Facing southeast -
downstream

Description:

Downstream extent of
EFAC2 at EFAC2-1
transect. Shows
downstream of survey
area. Sedges in
foreground and cattails in
background downstream.

Lat: 45.85940
Long: -106.66233






f2 ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:
Rosebud, Montana

Project No.
C01837.0001

Photo No. 1'32;;;
1370

Direction Photo Taken:

Facing northwest - upstream

Description:

Near to upstream extent
of EFAC2 at EFAC-2-7
transect. Open water and
decaying sedges. Cattails
in area. Silt bottom and
iron oxide sheen present.

Lat: 45.85970
Long: -106.66307

f ARCADIS

PHOTOGRAPHIC LOG

Property Name:
Rosebud Mine

Location:

Rosebud, Montana

Project No.
C01837.0001

Photo No. 12;7:;;:4
1372

Direction Photo Taken:

Facing southeast -
downstream

Description:

Upstream extent of
EFAC2 at EFAC-2-8
transect. Upstream of
cattail os photo 1370.
Silty bed. Decaying
sedges and root matt.

Lat: 45.85976
Long: -106.66317
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Amendment 4 CHIA — Material Damage

* sewage treatment plant discharges
¢ runoff and infiltration from agricultural lands
* Infiltration from industrial treatment ponds

Mine pits adjacent to EFAC in areas A, B, and C were initiated close to the alluvium in the 1980’s and
1990’s and have progressed away from the creek. The dewatering of adjacent strata and the
withholding of runoff in ponds and pits have contributed locally to lower water levels in the alluvium
and reduced the volume of baseflow in EFAC where alluvial water contributed to streamflow. Spatially
and temporally limited surface water flow data, however, precludes more meaningful analysis of past
flow losses from alluvial depletions.

Pit water meeting the MPDES discharge standards has been discharged via MPDES outfalls directly into
EFAC, and there has also been seepage from sediment ponds into the alluvium. Since a new and more
reliable continuous flow monitor was installed in late 2011 at SW-55, located immediately upstream of
the state highway crossing of EFAC, it has recorded the presence of water for almost all of 2012 (Figure
9-2}, a relatively dry year. The upgrade in instrumentation is also coincident with a peried of increased
discharges to EFAC. Crest gauge data combined with the continuous recorder at SW-55 indicates that
this area may routinely have flowing or ponded water for months out of the year. The flow data coupled
with observations during regular mine inspections of EFAC indicate that the reach between the Area A
facilities area and the Area A Tipple has intermittent to perennial water, at least since 2011. Sources of
water in this reach may be from discharges and infiltration from sediment ponds up gradient and
adjacent to this stream reach as well as baseflow from alluvial groundwater. This reach currently may be
artificially enhanced by discharges and infiltration. Conversely, drawdown in the alluvium from mining
may have greatly reduced the contribution of natural baseflow from the alluvium in this area in the past.
The history of the presence and absence of water in this reach can only be speculated due to lack of
surface water monitoring between the Area A facilities and the Area A Tipple after baseline data
collection, long periods of poorly functioning instrumentation, and few water quality samples from SW-
55.

Aguatic life surveys were conducted in the middle to late 1970’s along EFAC and Rosebud Creek. Total
counts of macroinvertebrates were low, and sampling methodologies differed between the 1976 and
1978 studies. Additionally, samples taken in November and December are outside of the range of
months now accepted for macroinvertebrate studies. The 1970's surveys are only used as a general
analysis of stream habitat conditions and are not used to determine specific stressors {e.g. inorganics,
organics, metals, sediment, temperature, or water quantity). In general, taxa richness was similar at all
the sites sampled along East Fork Armells Creek (Table 8-3). Of the three years sampled, the highest
number of taxa was in 1978. As 1978 was one of the wettest years {Figure 4-2), the stream habitat was
likely enlarged from the extra runoff and baseflow. The 1970’s surveys provide an indication of the
presence or absence of aquatic life but cannot be used to assess the quality of the habitat or stream
water. The surveys indicate that, in the past, there has been sufficient water at the sites that were
sampled to provide aquatic habitat and support a number of aguatic species.

The 1995 wetland assessment identified two reaches on EFAC between the Area A Tipple and SW-55 as
wetlands {Figure 6-3). This section of EFAC has been observed in recent years to have larger stretches of
intermittent to perennial water with wetland vegetation than was identified in 1995 (see Appendix A,
photos 5 — 7 and 10 — 12). Since it is unlikely that the 1995 assessment missed wetland features that
were present in this reach, it can be concluded that the extent of the 1995 wetland area has grown. This
area was also chosen to be sampled in the 1970’s as part of a macroinvertebrate inventory. The site
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Amendment 4 CHIA - Material Damage

chosen was immediately upstream of the Area A mine entrance and has been ohserved to have at least
intermittent water since 2011. in the 1981 report, the sampling location was described as having
insufficient flow for macroinvertebrate sampling. “The site was located at a point above which
streamflow seldom occurred. Standing or slow moving water is usually present below Station No. 3 and
reflects the effects of groundwater contribution” (Schwehr, 1981).

In 2014, another macroinvertebrate survey was conducted in the stream reach between the Area A
Tipple and SW-55. The sampling methodology, which followed DEQ’s WQPBWQM-009 (2012), differed
from the methodologies used in the previous studies so that taxa richness may not be directly
comparable. However, the survey demonstrated that a diverse community of macroinvertebrates was
using the stream reach. Therefore, the reach currently meets the narrative standard of providing a
beneficial use for aquatic life.

Figure 9-93 shows sulfate through time at various intermittent reaches on EFAC, and samples that would
violate the guideline sulfate toxicity threshold listed in Table 2-3 are circled in red. Sulfate limits for
aquatic life are typically 2,000 mg/L due to the very high hardness of the stream water. Even in baseline
samples, the sulfate threshoids for aquatic life were exceeded. Macroinvertebrate communities in
Eastern Montana are likely adapted to high sulfate water.

In the 1980's, when mining was closest to EFAC and many of the ponds next to EFAC were the most
active, water quality samples from ponds near EFAC in the reach between the Area A Tipple and SW-55
routinely had chloride concentrations over 100 mg/L. Chloride concentration in mine pit water is not
usually elevated above background levels, and consequently the chloride in these samples from the
1980’s is not attributed to natural groundwater or spoils. As mining moved away from the stream into
the basin’s headwaters, the concentration of chloride in the ponds declined. The high chloride at this
time was likely from operational activities, such as the use of magnesium chloride on active haul roads.
Presently, high chloride concentrations are found in surface water and alluvial water samples in the
reach between the Area A Tipple and SW-55. In 2012, chloride concentration in surface water in this
reach was as high as 464 mg/L. From 2012 through 2014, 4 out of 5 samples from SW-55 had chloride
concentrations above 100 mg/L. SW-55 receives flow from runoff events, MPDES discharges, and
baseflow from ailuvium (Figure 9-2). Groundwater infiltrating from ponds at the power plant flows
towards the stream and mixes with alluvial water by SW-55. Bottom ash and flyash ponds within 0.7
miles of SW-55 have had chloride concentration that ranged from 181 mg/L to 807 mg/L (PPL Montana,
2014). The high chioride concentration at this site is likely from flushing of chloride in the soil and
alluvium by the WECo Area A facilities in addition to chloride from the leaking power plant ponds. The
current uses of the water in the vicinity of the intermittent reaches are for livestock, wildlife, and
aquatic life. Further downstream on EFAC, the water is also used for irrigation. Because the stream still
maintains its C-3 uses (primarily aquatic life, non-salmonid fishes, and agriculture) per ARM 17.30.629,
the beneficial use of the stream is still maintained. The proposed mine plan is designed not to
contribute additional chloride to the stream because lignin sulfonate will be used on roads instead of
magnesium chioride.

While the reach of EFAC between the Area A tipple and SW-55 has seen an artificial increase in surface
water due to mine operations, other reaches have experienced a reduction in intermittent and
ephemeral flows. Capture and containment of water in sediment control ponds from ephemeral
tributaries in mined areas can decrease the amount of runoff and/or flow delivered to EFAC. The
sediment ponds cause a reduction in storm-driven flows in EFAC.
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Amendment 4 CHIA — Material Damage

discharges between 2011 and 2014, the average and median TDS of the {(planned and unplanned)
discharges was 1,724 mg/L and 1,780 mg/L, respectively. All of the discharges were below baseline (PHC
average of 2,299 mg/L) and current alluvial well TDS concentrations, indicating that they are not directly
responsible for the TDS increase observed in EFAC.

Saturating spoil near the stream in Area A and the northeast part of Area B was examined as a
contributor to TDS. The Rosebud Mine PHC Addendum (Western Energy Co., 2015) indicates that, based
on comparison of water levels in spoil and alluvium, Area A spoil water is moving toward EFAC alluvium
but movement of Area B spoil water toward alluvium is unlikely. Based upon a simplified mass balance
calculation, the current contribution of Area A spoil to the observed increase in TDS in EFAC alluvium is
approximately three per cent.

Due to the widespread correlation of water quality and water level in alluvial wells, the reason for the
increase in TDS is attributed to an increase in water level from natural recharge as well as MPDES
discharges. Impacts to alluvial water from permitted operational discharges are expected to continue as
long as there is mining in the EFAC basin although the volume will be dependent on weather patterns,
with greater discharge occurring during periods of higher than normal precipitation. Alluvial TDS
concentration is predicted to decline along with decreasing water levels after MPDES discharges to EFAC
stop.

Flow from Area A spoil is predicted to impact water quality in downstream EFAC between Area A and
Area B (Western Energy Co., 2015). Based on average TDS concentrations observed in spoil and alluvial
baseline (in the wells used to develop the mass balance calculations at the east end of EFAC), post-
mining alluvial TDS concentration is projected to be approximately 2,751 mg/L, equivalent to a 13%
increase over the 2,299 mg/L baseline concentration (Western Energy Co., 2015). Due to the apparent
connection between Rosebud coal and alluvium in the vicinity of WR-136 in Area C, resaturated spoil in
this area may also contribute to an increase in TDS in EFAC alluvium. This estimation was conducted
specifically for TDS, however because TDS and conductivity typically are linearly related, the results can
be reasonably applied to conductivity. Average baseline conductivity in EFAC alluvial groundwater was
2,650 pS/cm, thus a 13% increase would result in an average postmine conductivity of 2,995 pS/cm,
both Class Il groundwater. The average conductivity at the most downgradient EFAC wells (P-01
through P-05) between Area A and Area B was 2,692 11S/cm when mining began nearby in 1975. This
value falls within the conductivity range for Class Il groundwater and a 13% increase in conductivity (to
3,042 uS/cm) would not change the groundwater class.

Current uses of EFAC alluvium are limited to drinking water for livestock and wildlife. lonic water quality
components of greatest concern for livestock include TDS and sulfate. Recommended upper
concentration limits (Table 2-2) are 4,999 mg/L for TDSand 2,500 mg/L for sulfate. Initial sample
analyses from each of 15 EFAC wells were chosen by DEQ to represent EFAC baseline throughout the
stream length (Appendix D). TDS concentrations among these wells ranged from 1,300 mg/L to 4,680
mg/L (SC=1,720 pS/cm to 4,530 pS/cm) with an average and median of 2,302 mg/L (SC=2,650 puS/cm)
and 1,900 mg/L (SC=2,390 pS/cm), respectively. Sulfate in these wells ranged from 640 mg/L to 3,010
mg/L with an average and median of 1,276 mg/L and 1,010 mg/L, respectively. Down gradient wells,
which represent the area of greatest water quality decline, currently report concentrations of 2,300
mg/L (SC=2,620 pS/cm) (WA-101) to 4,220 mg/L (SC=4,330 uS/cm) (WA-131) for TDS (and conductivity),
and 1,270 mg/L (WA-101) to 2,670 mg/L (WA-131) for sulfate. As discussed above the potential changes
to water quality in EFAC alluvium are small in comparison to the observed variability and are unlikely to
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impact livestock or wildlife drinking water use, or the listed uses for Class || or Class 1il groundwater, thus
material damage to these uses is not indicated or predicted.

Private wells completed in EFAC alluvium may be affected by changes in water quality. A nu mber of
wells are located near EFAC between Rosebud Mine Area A and Area B, and Area B and Area C.
Reported use of the wells in GWIC includes domestic and stock water. Many of the wells are completed
in sub-McKay (underburden} units but some have shallow completions that suggest alluvium is the
water source. Alluvial wells in and adjacent to the permit areas are at risk for changes in water quality.
These include wells 17, 19, 20, and 79.

private well 79 is located between Area B and Area Cin Section 12 (T1N, R40E). Monitoring weli WA-104
(Figure 9-20) is completed near well 79. The current water level in WA-104 is close to the original (1979)
jevel and the current {2013) TDS concentration of 1,890 mg/L (SC = 2,380 pS/cm) is close to the earliest
measurements (1979/1980) of 1,650 (SC=1,950 yS/cm) and 1,840 mg/L (SC = 2,050 1S/cm). Assuming
that WA-104 is representative of water in well 79, there are no changes to water quality from those
observed at baseline and the water remains suitable for use as stock water. For the same reason no
changes in water quality indicate possible harm, detriment, or injury to listed uses of water in this well.
Contribution of spoil water from Area Cis expected to be relatively small compared to the overall
volume of alluvial groundwater flowing through EFAC and is not expected to elevate water quality
components significantly to affect the use. Sulfate, as the critical groundwater component, would have
to increase from the current level of 921 mg/Lte 1,500 mg/L to meet the threshold limit for livestock
water quality (Table 2-2). Even if the same magnitude of change occurred in this section of EFAC
alluvium as was predicted for lower EFAC (13%), that water would remain within the conductivity range
for Class |l groundwater and would not be rendered harmful, detrimental, or injurious to a listed use for
Class |l water (ARM 17.30.1006) or unsuitable for a current or anticipated use. Furthermore, the
proposed action will not exacerbate or intensify any adverse impacts from contributions of spoil water
from Area C.

Private wells 17, 19, and 20 are located in Section 8 (T1N, R41E}, between monitoring wells WA-114 and
WA-128 and near WA-101 between Area A and Area B. The monitoring wells currently show increases in
water level and TDS concentration as result of mining (Figure 9-22){see Section 9.2.5.1.1). TDS
concentration has increased due to increase in sulfate, magnesium, calcium, sodium, and chloride. The
GWIC database indicates the private wells are listed for domestic use. Premine water quality was
marginal Class }l to Class {il groundwater, with TDS {and conductivity} in monitoring wells ranging
between 1,380 mg/L and 2,220 mg/L (1,770 pS/cm and 2,550 pS/cm). The most recent measurements in
TDS (and conductivity) range from 1,890 mg/L to 2,890 mg/L (2,620 pS/cm and 3,330 pS/cm). There
have been no increases in trace metals and no DEQ-7 human health standard has been exceeded. The
residence where the wells are |ocated is not occupied, is owned by Western Energy Company, and is
within the permit boundary. According to Western Energy Company these wells are used only for
livestock {Pers. comm., Western Energy Co. personnel, 2015). Sulfate, the most sensitive component of
drinking water for livestock, remains within guideline recommendations. Initial calcium and magnesium
concentrations were above the livestock guideline criteria. Calcium concentration has increased above
the lower end of the initial concentration range {132 mg/L to 312 mg/L) but not at the upper end {153
mg/L to 264 mg/L). Magnesium concentration increased above the initial range {146 mg/L to 207 mg/L)
at both the lower and upper ends of the range (201 mg/L to 307 mg/L). Current sulfate concentrations
are 921 mg/L at WA-104, 1,270 mg/L at WA-101, and WA-114 at 1,660 mg/L. The alluvial water currently
remains marginally suitable for domestic, livestock, and wildlife use. This change in conductivity from
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the Class Il to Class 1l groundwater range does not render the water harmful, detrimental, or injurious
to a listed use for Class Il groundwater.

Continued change to EFAC alluvial water quality is predicted post-mining due to infiltration of spoil
water from the south part of Area A and the north part of Area B. Assuming postmine reestablishment
of flow equilibrium, mass balance calculations estimate that average TDS in alluvium between areas
Area A and Area B is expected to experience a 13% increase over the baseline TDS of 2,299 mg/L (SC =
2,650 uS/cm), yielding a TDS average concentration of approximately 2,751 mg/L (SC = 2,995
pS/cmi{Western Energy Co, 2015). Average alluvial water quality both premine and postmine indicates
Class Il groundwater is typical. At this concentration, water quality should remain suitable for livestock
and wildlife use. This change in groundwater quality does not render the water harmful, detrimental, or
injurious to a listed use for Class Ill water {ARM 17.30.1006), and no numeric standards are predicted to
be exceeded, thus no material damage is expected.

As stated above, water chemistry in EFAC alluvium varies widely, in both time and location. Based on
observed changes and predicted changes in water quality, conductivity at some, but not all, monitored
sites has changed or may change from the conductivity range for Class Il to the range for Class Ill
groundwater. For all groundwater classes, concentrations of parameters for which human health
standards are not listed in DEQ-7, there is to be no increase of a parameter to a level that renders the
waters harmful, detrimental, or injurious to the beneficial uses listed for the class {ARM 17.30.1006).
The primary difference between listed uses for Class Il and Class lil groundwater is that the listed use for
“public and private water supplies” in Class Il water is replaced by “drinking” in the listed uses for Class
Il water. Both “public and private water supplies” and “drinking” were at best marginally supported by
EFAC alluvial groundwater in the baseline condition, and the predicted increases will not cause harm,
detriment, or injury to this marginal support. After the observed and anticipated changes in water
quality, EFAC alluvial groundwater will continue to be marginally suitable for the current and anticipated
uses of EFAC alluvium as drinking water for livestock and wildlife.

Material damage to the EFAC alluvium is not indicated. Mining in the cuts proposed in AM4 is not
expected to contribute to the decline in water quality in EFAC. Also, changes in water quality
attributable to other permitted areas of the Rosebud Mine are not expected to result in material
damage to the EFAC alluvium. Specific changes at individual wells are difficult to predict due to the
variable nature of alluvial and spoil water quality, both spatially and temporally. it is likely that some
wells which are just below the threshold of Class Il/Class lIl water would change to fall within the
conductivity rage of Class Ill, however this type of change also occurs naturally {see Figure 9-23, well
WA-104) and in much larger magnitude than a 13% change. No material damage is indicated because
any mine related water quality changes are not likely to be distinguishable from natural variations.

Stocker Creek

Stocker Creek is an ephemeral stream that drains the north parts of Area C and the northwest part of
Area A, joining EFAC north of Colstrip. There are seven active alluvial monitoring wells (Figure 9-24) in
Stocker Creek and its tributaries. Most of these wells have been active since baseline in the late 1970's
and early 1980’s. Mining in the Stocker Creek watershed in Area C took place as early as 1984 and
continued through 2007. Mining in the part of Area A that drains to Stocker Creek began in 1988 and
continued through 1994, Stocker Creek also drains the mine office and facilities in Area C.

Alluvial thickness ranges from 13 feet {WA-217 and WA-160) to 34 feet (WA-109) and saturated
thickness has ranged up to 20 feet. Most welis have maintained some level of saturation even during
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Exhibit 50 page 1

From: Yde, Chris

To: Hinz, Emily; Siolund, Melissa; Schade, Pete
Subject: FW: Aquatic life presentation

Date: Tuesday, September 29, 2015 10:28:22 AM

Attachments: westmoreland aquatic 9-20-15.pdf

FYl

From: Peterson, Dicki [mailto: DPeterson@westmoreland.com]
Sent: Wednesday, September 23, 2015 2:18 PM

To: DEQCoal; Yde, Chris

Subject: Aquatic life presentation

Chris —

Attached is the presentation Penny Hunter presented on Monday during the meeting between
WECo and DEQ.

Please let me know if you have any questions.

Dicki Peterson
Permit Coordinator
Western Energy Company / Westmoreland Savage Corporation

dpeterson@westmoreland.com
406/748-5124
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Rosebud Mine AM4 CHIA - Tables

Analyte

Alkalinity (total as CaC0O3)

Aluminum 5** 10*%#

Arsenic 0.2%* 0.2

Bicarbonate {total as CaC0O3) | Unknown** <1000

Boron b 30**

Cadmium 0.01** 0.05"

Calcium 100%* 150**

Chloride 100** 300%*

Copper 0.2%* 0.5"

Fluoride 2x* 2

Iron o e ¥ Not established, >0.3 may affect taste
Lead 0.05** 0.1°

Magnesium 50** 100**

Manganese 0.05%* 0.5%*

Nickel 0.25%* 1

Nitrate (NO; as N) 10%** 20%*

Sodium 50%* 300**

Selenium 0.05*%* 0.10**

Total Dissolved Solids (TDS) 3000* 4999* “Should be satisfactory for livestock”
Vanadium 0.05* 0.1"

Zinc 25%* 50%*/25*

* Suitability of Water for Livestock Fact Sheet {Sigler and Bauder, 2012)
** Beef Briefs (Hutcheson, 2001).
¥ Both references have the same fimit and use common references
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Amendment 4 CHIA — Water Resource Uses

ponds and pits is applied to roads to control dust. The Big Sky Mine used a production well completed in
the underburden. This well has been converted to livestock supply.

6.3 LIVESTOCK

Water for livestock is the most common use of surface and shallow groundwater in the CIA. Surface
water, springs, and groundwater wells in the CIA area provide drinking water for livestock. Water
quantity and quality in surface water, springs, and shallow wells are variable and may change seasonally
with the availability and use of the water source. Based on reported completion depths, stock wells are
completed in alluvium, overburden, Rosebud or McKay coal, and underburden. Wells completed in
deeper, underburden units provide a more consistent and reliable water source. A number of
groundwater rights are listed for stock water use at springs in the CIA. Spring sources include alluvium,
overburden or coal units. Surface water rights within the CIA for livestock are typically directly from the
source or at a stock pond.

Water quality guidelines for livestock used in this CHIA are based on limits for livestock consumption

found in documents published by the Montana State Universityfxtpnqimcqﬁmm
__2('3'1'2, Hutcheson, 2001). Table 2-2 lists the parameters of concern and guideline limits for livestock
" water quality. These limits are not enforceable standards but are used by DEQ for guidange-if év i
suitability of pr&and postmine water quality for livestock use. Locally, water quality in t@ll_y_/%.
exceed these livestock water quality guidelines.

-~

R

acceptable concentration of livestock drinking water quality. This is especially true for the constituents
with narrative standards, such as sulfate and TDS. The guidelines presented for Montana are within the
limits for sulfate and TDS determined in a risk assessment for livestock drinking water that incorporated

an extensive literature research with empirical data from Wyoming ranchers (Geomega, 2007).

géb _There is a lack of consensus in the scientific and agricultural communities on the appropriate or

=

Trace metal concentration limits are more uniform among published studies, often using the HHS as the
standard for livestock. Surface water and shallow groundwater in eastern Montana are highly variable
and locally may be marginal for supporting livestock. Yet, surface and shallow groundwater have
supported ranching in Montana for more than a century.

6.4 AQUATIC AND WILDLIFE HABITAT

In semi-arid Eastern Montana, wetlands are predominately found by springs, stock ponds, and
intermittent reaches of drainages. Many stock ponds and intermittent reaches are fed by springs.
Wetland inventories and assessments are required in baseline surveys to satisfy the requirements to
assess the hydrologic resources, vegetative communities, and wildlife habitat. An inventory of wetlands
that may be impacted by mining activities are also required to be submitted to the Army Corps of
Engineers to determine federal jurisdictional status. If a wetland is considered jurisdictional, the Army
Corps of Engineers can require mitigation to offset the impact to wetland resources in the area.

At both the Rosebud and Big Sky mines, baseline surveys and mining occurred before requirements for
wetland inventories and assessments were enacted, and consequently there is no comprehensive list of
premine wetland sites or their areal extent for the mines. The most complete wetland survey for the
area was done for the Rosebud Mine in 1995, and the areas delineated as potential wetland habitat are
shown in Figure 6-3 (MME, 1995). In addition, aquatic life surveys were conducted on EFAC and other

12/4/2015 6-2
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670 S Ferguson Ave, Suite 1
Bozeman, MT 59718
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Tabie 16
Alfluvium Water Quality Statistics

* Major lons
R ' Sfc;éker West Fork
East Fork Armells Creek Armells
Creek
Creek
Upstream Betwsen Between Downstream
—B& _ A&B ——
TDS mg/L  Average 1864 2784 2544 4084 2719 3372
Median 1860 2765 2430 - 4240 2600 3475
Minimum 514 ‘876 348 186 425 216
Maximum 4680 4960 5110 11400 6040 5890
Standard Dev. 506 1014 883. 4770 813 11564
No of Samples 48 90 178 74 148 1386
Specific umhos/ Average 2338 2973 2816 4051 2956 3635
Condugctivity cm Median 2280 2960 2730 4225 2870 3840
Minimum 967 1210 624 322 629 1450
Maximum 4530 5100 4810 8070 5380 5790
Standard Dev. 489 B9 - 764 1380 675 982
No of Samples 48 . 89 180 76 149 143
pH s.u.  Average 75 7B U T4 7.3 7.5 7.4
Median (-SSR &V T 7.3 7.5 7.5
Minimum 74 686 - BS5 6.8 6.7 6.48
Maximum 82 - 82 .. 81 8 8.1 8.3
Standard Dev. 02 03 03 - 0.3 0.3 0.3
No of Samples 49 Ler 189 76 153 148
Sulfate mg/L  Average 870 1608 .-1403 2442 1745 1945
Median 991 1620 1325 2500 1500 2045
Minimum 9 362 69 47 g7 590
Maximum 3010 3280 3010 5910 21270 3730
Standard Dev. 37 708 552 1088 1691 771
No of Samples 48 90 160 76 151 140
Bicarbonate mg/L  Average 620 533 609 644 490 826
Median 586 537 588 831 480 637
Minimum 405 135 202 178 239 281
Maximum 2080 789 2240 847 1420 1110
Standard Dev. 237 67 178 135 123 163
No of Sampies 47 90 186 75 147 141
Chiloride mg/lL  Average 11 16 41 39 23 19
Median 11 15 23 36 21 18
Minimum 4 2 4 ND 10 8
Maximum 35 161 250 259 58 42
Standard Dev. 5 17 45 32 9 6
No of Sampies 48 89 190 75 151 142
Calcium mg/L  Average 145 207 235 320 223 207
Median 136 182 209 338 210 195
Minimum 52 90 3 13 71 97
Maximum 728 387 546 807 876 608
Standard Dev. a8 68 96 122 92 64
No of Samples 48 90 190 76 181 143
B AM4 PHC Tables - Table 16 GW WQ Aluv Page 1 of 2 9/27/2013
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Waler Guslity and Beneficial Use, WY Produced Waler Executive Summary

Executive Summary

The Wyoming Department of Environmental Quality (WDEQ) is reviewing a petition to
change the current Wyoming effluent limits for total dissolved solids (TDS) and sulfate, and
to add an effluent limit for barium for coal bed natural gas (CBNG) industry produced water.
The petitioners argue that current effluent limits for produced water are not “protective of

stock and wildlife.”

In addition to evaluating injuries to livestock and wildlife, effects on the well-being of the
people of Wyoming should be carefully weighed, consistent with Wyoming statute W.S, 35-
11-302(vi). Changing current effluent limits would not only impact water guality, but also
ultimately water quantity. This is 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 and/or reduced exploration and

development are likely results of additional treatment requirements.

The adequacy of the current effluent limits and the validity of the proposed limits were
analyzed by Geomega, who performed an ecological risk assessment of TDS, sulfate and
barium water quality to livestock and wildlife, reviewed social and economic benefits to

Wyoming residents, and evaluated potential injuries caused by changes in effluent limits.

This report addresses water quality effects of both CBNG and conventional oil and gas
produced water. Although the petition targets only CBNG production in Wyoming,
conventional oil production operations could also be affected by state-wide amendments to
water quality effluent limits, because constituent concentrations of many conventional
produced water surface discharges is greater than the petitioners’ proposed limits. Hence,

impacts to this sector of the oil and gas industry were also considered.

Geomega’s analysis shows that current WDEQ effluent limits pose no measurable
adverse effect to the health and well-being of domestic livestock and wildlife.
Furthermore, there would be no incremental reduction in wildlife or livestock injury if

water quality effluent limits were changed to the petitioners’ requested limits.

FATDS CO450AVFinal ERA Report\ W'Y WaterQualityUsereportGeomegaFinal .doc ES-1





Water Quality and Beneficial Use, WY Produced Water Executive Summary

In addition, associated social and economic impacts of reduced water discharges and/or

reduced exploration and development would be harmful to Wyoming residents.

Geomega reviewed literature-based toxicity studies and published guidelines for each of the
constituents of interest, and gathered empirical data from several Wyoming ranchers who use
produced water sources for their livestock. The ecological risk assessment followed US

Environmental Protection Agency guidelines (US EPA 1998).

Ranchers’ experiences indicate that water containing sulfates up to 3,100 mg/L and TDS up
10 5,390 mg/L do not pose adverse risk to livestock in Wyoming. The ranchers' experiences
were evaluated in conjunction with published literature; as a result, the following water
quality benchmarks were recommended for each constituent as an alternative to the

petitioner’s proposed limits:

Benchmark/Limit Barium Sulfate TDS
Recommended benchmark: 13 3,010 5,600
Current effluent limit: None 3,000 5,000
Petition proposed limit: 0.2 500 2,000

Table E-1. Summary table of recommended water quality benchmarks for barium, sulfate and TDS that are
protective of livestock and wildlife receptors, compared to the current WDEQ effluent limits and the petition’s
proposed effluent limits. All results in mg/L.

These recommended water quality benchmarks are consistent with current WDEQ effluent
limits, other published local and national established benchmarks, and ranchers’ experiences.
They are not, however, consistent with the proposed limits in the petition. The recommended
benchmarks are protective of wildlife and livestock such that ingestion of surface water with
TDS concentrations up to 5,600 mg/L, sulfate concentrations up to 3,010 mg/L, and barium
concentrations up to 13 mg/L. will not result in injury to the animals. Thus, reducing effluent
limits of sulfate and TDS to the petitioners’ proposed limits will not result in any incremental

reduction in risk to wildlife or livestock.,

In the larger picture, however, CBNG and conventional oil extraction industries that surface-

discharge produced water have additional social and economic value to residents in

FATDS C0430A\Final ERA ReportWY WaterQuality UsereportGeomegaF inal.doc ES-2





Water Quality and Beneficial Use, WY Produced Water Executive Summary

Wyoming. Reductions in exploration/development and produced water surface discharge,
due to unnecessarily stringent effluent limits, could result in substantial injury to the social

and economic well-being of many Wyoming residents.

Numerous landowners in the Powder River and Bighorn basins benefit from produced water
surface discharges through irrigation and/or livestock watering. This statement is supported
by the many letters of beneficial use, rancher interviews, and other literature sources.
Produced water surface discharges also support wildlife populations that may not otherwise
be viable, including wild horse populations in the Bighorn basin, and migratory and
waterfowl bird species at the Loch Katrine wetland complex. In addition, produced water
discharges in certain circumstances improve water quality of natural drainages, as evidenced
by the increased livestock capacities cited by several ranchers in the Salt Creek area of the

Powder River basin.

To analyze the social and economic impacts of produced water surface-discharge in
Wyoming, Geomega gathered US Census Bureau and US Department of Agriculture
information on livestock use and economic indices in the Bighorn, Powder River and Platte
River basins, and reviewed use attainability analyses and economic analyses authored by
Gene R, George and Associates (2005), RETEC (2004), SWWRC et al. (2002), Taylor
(1999). Economic effects of reduced exploration and development include lost revenue from
oil and gas extraction facilities in the form of jobs and associated earnings, and basic oil and

gas export revenue. Case studies include the following:

» Elimination of the South Casper Creek field in the Platte River basin would result in
annual losses of $3 million (in 2002 dollars) to the basic exports of Natrona County,
with additional losses of associated jobs with annual earnings that totaled $487,142 in
2002.

e Elimination of the Hamilton Dome oil field in the Bighorn basin would result in
losses of $28.7 million (in 1997 dollars) in state total annual economic output, with
associated losses of 136 jobs in Hot Springs county alone with earnings totaling $4.1
million in annual labor.

e Elimination of operations in the Salt Creek area in the Powder River basin would
result in losses of jobs directly and indirectly related to oil and gas production, that
result in an estimated $4.6 million in annual earnings for Natrona and Johnson
Counties (in 1997 dollars).

FATDS C0450A\Final ERA ReportWY WaterQuality UsereportGeomegaFinal doc ES-3





Water Quality and Beneficlal Use, WY Produced Water Executive Bummary

Social impacts of reduced exploration/development include loss of financial contributions

that go toward the improvement of local communities. County income from these operations

supports various public facilities including schools, hospitals, libraries, fire departments,

environmental programs, and the county general fund. Examples include the following:

* Elimination of the South Casper Creek field would result in reduced social
contributions to Natrona County such as:

C

county property tax income by 2.5%,

severance taxes of 0.04%,

sales and use taxes of 0.16%, and

2.5% of federal royalties for the county (on average, between 1997 and 2002).

State severance taxes; in 1997, severance taxes from the Salt Creek fields
were estimated at $2.4 million. 2.6% ($62,257) of the total severance tax was
received by Natrona County, and 0.2% ($4,789) was received by Johnson
County.

o Elimination of the Hamilton Dome oil field would reduce social contributions to Hot
Springs County (in terms of fiscal contributions) totaling:

O

29% of total property taxes

9% of total general fund revenues,

27% of the library system’s total revenues,

2% of county hospital revenues,

9% of county weed and pest management program,
29% of the rural fire district budget, and

additional funds for school districts, averaging $1.4 million annually.

FATDS C0450A\Final ERA ReportyWY WaterQualityUsereportGeomegaFinal doc ES-4





Water Quality and Beneficial Use, WY Produced Water Executive Summary

* Elimination of operations in the Salt Creek area in the Powder River basin would
reduce social contributions to Natrona and Johnson Counties totaling (in 1997
dollars):

Q

School funding of $2 million annually;

o County government funding of $500,000 annually;

o Community college funding of $300,000 annually.

Even with continued industry presence, lost opportunity to surface-discharge water would

have a negative impact on Wyoming landowners and ranchers in many counties in the form

of lost jobs and income from livestock and farming businesses. Additional negative impacts

would result for the State general fund and federal mineral revenues. The following are

examples of estimated economic losses from lost opportunity to surface-discharge water:

e In the Bighorn basin:

O

15 to 20% loss of cattle in the Cottonwood Creek area, corresponding to an

estimated $2 million in lost annual livestock sales for the Bighorn basin;

economic losses of 1.7% ($3.3 million) of total annual economtic output in Hot

Springs County, plus job losses totaling $645,000 in annual labor income;

an 8% loss of irrigated pastureland in the Cottonwood Creek area,
corresponding to a toss of 1,600 acres of irrigated cropland and 4,000 tons of

annual hay production;

livestock losses estimated between 30 and 50% by some ranchers in the
Bighorn basin, resulting in estimated losses $387,000 to $645,000 in annual

livestock sales;

lost access to federal funding and associated employment at the Loch Katrine

wetland complex, which was created from produced water sources.

FATDS C0450A\Final ERA Report'WY WaterQuality UsereporiGeomegaF inal.doc ES-5





Water Guality and Beneficial Use, WY Produced Water Exacutive Summary

e In the Powder River basin:

o livestock losses estimated between 20 and 40% in the Salt Creek area,
corresponding to estimated losses of $590,175 to $1.1 million in annual

livestock sales;

» All counties affected by loss of opportunity to surface discharge produced water
would face:

o Estimated herd losses between 15% and 50%, corresponding to lost annual

livestock sales between $57 million and $192 million.

o additional costs to ranchers to develop alternative water sources such as wells,

water hauling and breaking ice;
o associated job losses related to ranching and farming; and

o lost revenue from hunting, fishing and tourism due to declining wildlife

populations.

Economic and social injury of reduced exploration/development and loss of opportunity to
surface-discharge produced water would not be limited to the case studies provided in this
report. State-wide, the oil and gas industry supported 2,995 employees in 2002, with a total
annual payroll of $162 million (US Bureau of the Census 2002). In addition, support
activities for oil and gas operations, including drilling of oil and gas wells, employed an
additional 9,200 employees with earnings totaling $332.6 million in 2002. The value of
shipments, sales and receipts for oil and natural gas industries in Wyoming totaled $3.9
billion (in 2002), representing ~14% of the total sales, shipments and receipts for the state.
At least a portion of the jobs, earnings and state revenue is expected to be negatively
impacted by unnecessarily stringent effluent limits across Wyoming. A state-wide analysis
of economic and social benefits and injury upon loss of produced water surface discharge,
exploration and development is recommended to evaluate the total impact of the petitioners’

proposed water quality amendments.
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Chapter 1-Ecological Risk Assessment introduction

1 Ecological Risk Assessment of TDS, Sulfate and Barium Water
Quality in Wyoming Surface Water Bodies

1.1 Introduction

The Wyoming Department of Environmental Quality (WDEQ) is reviewing a petition fo
change current effluent limits of total dissolved solids (TDS) and sulfate, and to add a barium
limit for coal bed natural gas (CBNG) produced water. The petitioners argue that the current

effluent limits are not “protective of stock and wildlife.”

To analyze the adequacy of the current effluent limits and the validity of the proposed limits
to protect wildlife and livestock, Geomega performed an analysis of livestock and wildlife
chemical risk from TDS, sulfate and barium constituents in surface water bodies created or
impacted by produced water surface discharge in Wyoming. This was accomplished by
investigation along two lines of evidence. The first line included peer-reviewed scientific
literature on water quality effects on animal species; the investigation sought to determine the
water quality attribute (TDS, sulfate, barium) levels that are protective of animal species of

interest, including livestock (heifers, steers and sheep), and wildlife (mammals and birds).

The second line of evidence included data compiled from Wyoming ranchers who use
produced and natural water sources for their livestock. In-person and telephone interviews
were conducted with a handful of ranchers in the Bighorn and Powder River structural basins
in Wyoming to gather information on the nature and extent of produced or natural water
usage and effects noted from that use. Where available, data was obtained from these

ranchers to quantitatively evaluate the effects of produced water usage.

1.1.1 Ecological risk assessment procedure

A quantitative evaluation of risks to livestock and avian and mammalian wildlife from
exposure to surface water in produced water bodies was undertaken to determine if the water

chemistry could cause unacceptable adverse effects.

This ecological risk assessment (ERA) follows the US Environmental Protection Agency’s
(EPA) Guidelines for Ecological Risk Assessment (US EPA 1998), as well as other

supplementary guidance documents, including:
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» Guidelines for Exposure Assessment (US EPA 1992a),
» Wildlife Exposure Factors Handbook (US EPA 1993),

* Generic Assessment Endpoints for Ecological Risk Assessments (Draft) (US EPA
2002),

» other relevant federal and state regulations and guidance, and

¢ the general literature.

With the goal of improving the quality and consistency of its own risk assessments, the US
EPA published a set of guidelines to describe the assessment process of ecological risk
assessment. The guidelines incorporate the elements needed to assess the likelihood that
adverse ecological effects could occur as a result of exposure to one or more stressors, As
outlined in the guidance, the basic steps in an ecological risk assessment include problem

formulation, analysis, and risk characterization. This report addresses each of these steps.

The problem formulation stage of this ERA includes background information on the
availability and quality of water bodies in Wyoming, both from natural and produced water
sources. Subsequently, wildlife and livestock uses of produced water bodies are described
and anecological conceptual model is presented that describes the relationships between the
stressors (produced water bodies) and biological components. Finally, a set of endpoints is
identified to ensure that the risk assessment goals are consistent with the petitioners’

statements regarding WDEQ water quality regulations.

The analysis phase of the risk assessment examines the two primary components of risk:
exposure and effects. The objective of the analysis phase is “to provide the ingredients
necessary for determining or predicting ecological responses to stressors under exposure
conditions of interest” (US EPA 1998). The products of the analysis phase are summary
profiles that describe exposure and the relationship between the stressors and response.

These profiles provide the basis for estimating risks.

The analysis phase was divided into three sections: exposure analysis (Section 1.3 of this
report), effects analyses using literature-based studies (Section 1.4) and effects analysis using

field-based data (Section 1.5). Two methods to evaluate effects were undertaken, because
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during literature review and toxicity reference value (TRV) derivation (method 1), it was
recognized that there are gaps between the constituent concentration clearly identified not to
result in any effect, and the concentration found to result in a significant adverse effect.
Concentrations in between these extremes have not yet been evaluated and hence the
potential for risk is unknown. In addition, there are many differences between literature-
based toxicity studies and environmental conditions of the open range in Wyoming. These

differences have important impacts on animal tolerance to constituent exposure.

To reconcile the gaps in data and differences in study conditions from the Wyoming
environment, a second method to evaluate effects was undertaken which involved a
compilation of field-based data of water body users in Wyoming. Interviews with ranchers
and other users of water bodies in Wyoming were undertaken to identify anecdotal as well as
quantitative measures of effects. The field-based data served to support toxicity study results

and fill in data gaps in the literature-based studies.

In the risk characterization step of the ERA, water quality concentrations were derived from
the reviewed literature sources that would not result in any adverse effect on livestock or
wildlife, Selected no observed adverse effects levels (NOAELs) and low observed adverse
effects levels (LOAELS) were converted to water quality concentrations (WQCs).
Subsequently, an uncertainty analysis was conducted and the ranges of WQCs were also
compared to empirical data gathered from the Wyoming ranchers. Based on the WQCs,
uncertainty analysis and empirical Wyoming studies, a recommended water quality
benchmark was identified for each constituent at which risk to wildlife and livestock in

Wyoming would be unlikely.
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1.2 Problem Formulation

The problem formulation stage of the ERA integrates information about site characteristics,
exposure opportunities, and chemical and biological information to generate a set of
assessment endpoints (explicit statements of an environmental value that is to be protected)
and an ecological conceptual model. Designed to establish the framework to evaluate
hypotheses about what ecological effects can occur from the environmental conditions at the

site, the problem formulation process is the foundation of the ecological risk assessment.

1.2.1 General description of areas containing produced water

There are more than 64,000 (WOGCC pers. Com. 2007) currently active CBNG and
conventional oil and gas industry wells in Wyoming. The most active development is
currently in the Wyoming portion of the Powder River structural basin, with ~25,000
currently active wells (Figure 1-1). The Bighorn and Platte River (also known as Wind
River) basins also host conventional oil and gas production facilities. These basins are
characterized as semiarid environments, with average annual precipitation in the Bighorn
basin ranging from six to nine inches annually. To characterize produced water quality and
exposure conditions, data was collected for the Powder River, Bighorn and Platte River
basins. These three basins represent the majority of areas in Wyoming that receive produced

water discharges from oil and gas extraction.

Some of the water produced as a result of oil and gas extraction is discharged into reservoirs
or naturally occurring drainages. Drainages in these basins receiving produced water inputs
include (but are not limited to) Dry Creek and Cottonwood Creek in the Bighorn basin;
Powder River, Salt Creek, and tributaries in the Powder River basin; and Poison Spider
Creek in the Platte River basin. Portions of all of these drainages are naturally ephemeral or
intermittent creeks that have become perennial streams as a result of CBNG and conventional
oil and gas industry discharges. Livestock, farmers and wildlife use the water in these

drainages.

In addition, a number of reservoirs also regularly receive oil and gas produced water,
including the Loch Katrine in the Bighorn basin, a playa lake enhanced and maintained by oil

and gas produced water from the Oregon Basin oil field in Park County, Wyoming. Due to
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its large size and rich habitat structure relative to natural water bodies in Wyoming, the Loch
Katrine has become an attractive nesting and breeding ground for a number of migratory
birds and other wildlife. Smaller reservoirs created by oil and gas discharge water in the

various basins primarily support livestock, but are utilized by wildlife species as well.

1.2.2 Water quality of natural and produced water bodies in Wyoming

Natural background water quality is an important consideration in determining potential
effects of produced water on animals, since not only will natural background give some
indication of incremental risk, but animals often adapt to suboptimal environmental
conditions without any long-term effect on their health. Incremental risk is defined as the
added risk of exposure to a new mass of a constituent compared to the baseline risk of the

natural environment.

The surface water quality of both natural and produced water bodies in Wyoming is highly
variable. The Powder River basin has been extensively characterized in a recent use
attainability analysis reported by RETEC (2004). Natural water quality in Salt Creek and its
tributaries (measured in 2003 and 2004) is characterized as having average TDS
concentrations of ~6,400 mg/L and sulfate concentrations averaging ~3,800 mg/L., with
maximums as high as 22,000 mg/L TDS and 12,000 mg/L sulfate (measured in

Castle Creek).

Produced water discharges into Salt Creek have the effect of lowering TDS and sulfate levels
to means of ~4,000 (max 4,580) and 1,130 (max 1,680) mg/L, respectively, at discharge
points. These concentrations remain approximately the same downstream; concentrations
were measured at 3,880 mg/L. TDS and 1,240 mg/L sulfate. TDS measured in Salt Creek and
its tributaries are dominated by sodium sulfate in background waters. With the addition of

produced water, the TDS composition changes to a sodium chloride type.

Total salinity in the Powder River upstream of Salt Creek ranges from 670 to 2,840 mg/L
(measured in the 2003-2004 period), with a mean of 1,650 mg/L. Suifate averaged 930
mg/L. Downstream of Salt Creek and discharge points, the corresponding TDS ranged from
900 to 3,640 mg/L., with a mean of 2,200 mg/L, and sulfate averaged 920 mg/L.. There isa

moderate increase in Powder River salinity due to Salt Creek. Upstream of Salt Creek, the
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Powder River is characterized as a calcium and sodium sulfate type. Downstream of
discharge points and flows from Salt Creek, the signature changes to more sulfate- and

chloride-dominated waters.

In the Bighorn basin, Dry Creek upstream of discharge points contains a TDS coneentration
as high as 2,310 mg/L and sulfates up to 1,180 mg/L, as measured in a residual stream flow
during summer months (M. Blakesley, personal communication). The water is characterized
as a sodium sulfate type. Downstream of discharges, TDS increases to an average 4,100
mg/L with average sulfate of 2,025 mg/L, although concentrations can be as high as 5,390
mg/L. TDS and 3,100 mg/L sulfate (measured between 2002 and 2006). TDS contain an

increasing amount of sodium and carbonates relative to upstream samples.

[n Cottonwood Creek in the Bighorn basin, TDS and sulfate average 355 mg/L. and 164
mg/L, respectively, upstream of discharges, while downstream of discharges water quality
averages 3,320 mg/L. TDS and 1,380 mg/L sulfate (SWWRC et al. 2002). Other tributaries
in the Bighorn basin downstream of produced water inputs, characterized in 1997 (Ramirez
2002), contain average TDS of 3,700 mg/L and sulfates of 1,400 mg/L. Finally, the Loch
Katrine wetland complex contains 1,370 mg/L TDS and 790 mg/L sulfate (Ramirez 2002).

In the Platte River basin, natural water quality in Poison Spider Creek was reported at 3,150
mg/L. TDS and 1,700 mg/L sulfates (Gene R. George & Associates et al. 2005). Downstream
of discharges, TDS averages 2,630 mg/L, with 1,130 mg/L sulfates.

A summary of several produced water effluent concentrations from the Powder River, Platte

and Bighom basins are shown in Table 1-1.

Natural background concentration of barium measured in eight different watersheds ranged
between 0.1 and 0.3 mg/L (WDEQ 2000). Produced water typically discharges 1 mg/L
barium or less (RETEC 2004, SWWRC et al. 2002).

1.2.3 Wildlife and livestock use of produced water bodies in Wyoming

In Wyoming, livestock and a variety of wildlife species utilize both natural and produced

surface water bodies for food, shelter, breeding ground and water resources. In the Powder
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River basin, the Salt Creek corridor is an important habitat to both upland and riparian plant
and animal species. Local topography is varied, with a number of small canyons, outcrops,
cliffs and rocky hills, which provide habitat for big game, camivores, small mammals,
upland game birds, raptors, waterfowl, a variety of migratory birds, and some semiaquatic

species (RETEC 2004).

In the Bighorn basin, a variety of wildlife species inhabit the Cottonwood Creek area

(Table 1-2). Produced water sources in this area have created additional forage and shelter
grounds for big game species including pronghorn antelope, mule deer, and white-tailed deer,
and for small game birds including chukar, ring-tailed pheasants, and sage grouse; foraging
grounds for a variety of large and small mammals and, subsequently, important prey
resources for raptors; stopover resting and foraging grounds for migratory birds and
waterfowl species; habitat for threatened and endangered species; and critical habitat for

water-dependent species such as beaver and muskrat (SWWRC et al. 2002).

The Loch Katrine, also in the Bighorn basin, is a nesting and feeding ground for many
species of waterfow! and shorebirds (Table 1-3), including two threatened and endangered
species (peregrine falcon and bald eagle) and three candidate species (long-billed curlew,
white-faced ibis and ferruginous hawk) (Ramirez 1993, T. Enright 1989). Wild horse
populations also frequent the Dry Creek area (G. Flitner, personal communication), and
letters of beneficial use describe wild horse dependence on produced water sources in the

Bighorn basin area (Appendix B).

Finally, 97 species of birds and mammals (Table 1-4) were surveyed in the area near Poison

Spider Creek (Gene R. George & Associates et al. 2005).

Agricultural uses of the creeks and reservoirs are primarily for livestock ranching. Livestock
species reported by Wyoming ranchers and the US Department of Agriculture (USDA) are
predominately beef cattle, and some sheep and horses. Most beef cattle in Wyoming are
raised on the open range, with typically <1% feedlotted (NASS 2005). Livestock use of
surface water bodies tends to be year-round, sometimes with little variation among water
bodies. Wildlife, on the other hand, often use water sources on a seasonal basis. Migratory

birds, for example, may use Wyoming water bodies on a transient basis between summer and
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winter destinations, and mule deer and antelope migrate to different elevations depending on

the time of year.

1.2.4 Conceptual mode!

An ecological conceptual model describes the relationship between stressors and ecological
components of an environment. A conceptual model was developed based on life history
characteristics of ecological receptors, environmental fate and transport properties of
stressors, and ecological conditions of the Wyoming environment. The major ecological
groups of wildlife in Wyoming include waterfowl, passetine birds and ruminant and
nonruminant mammals (Figure 1-2). Livestock using produced water sources may include

cattle, sheep and horses.

1.2.5 Endpoint selection

Assessment endpoints are explicit statements of an environmental value that is to be
protected (US EPA 1998). Consistent with WDEQ water quality regulations, the assessment
endpoint identified in this risk analysis is the protection of the health and well-being of
populations of Wyoming livestock and wildlife species from adverse effects of consuming
surface water. For this analysis, well-being is defined as the physiological condition of an

animal insomuch as it impacts the social or economic welfare of the animal’s owner.

From this broad assessment endpoint, more specific measurement endpoints can be
identified. Measurement endpoints are defined as measurable environmental characteristics
that are related to the values (i.e., assessment endpoints) that are to be protected (US EPA
1992b). Measurement endpoints to protect animal health in this analysis include
developmental, behavioral, reproductive and longevity effects. Growth effects are usually
considered less desirable in risk assessments for evaluation of health endpoints, because
growth effects can be short-term or reversed, depending on the exposure program, and the
relationship between growth and other adverse effects is uncertain. However, for livestock
species, measurement endpoints that include growth rate or weight gain were considered in
this risk analysis because these parameters relate to the well-being of the animal, as defined
above. Feed or water intake rates and digestibility were not considered adequate endpoints in

themselves to evaluate the well-being of livestock species, because research has shown that
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there is considerable individual variation in feed intake above and below that expected or
predicted on the basis of size and growth. Individuals of the same body weight often require
widely different amounts of feed for the same leve! of production (NRC 2000). Thus, in the
risk analysis, only those studies that measured growth rates in addition to intake rates or other
performance parameters such as digestibility were considered for water concentration

derivation.
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1.3 Exposure Analysis

In the exposure analysis, general fate and transport properties of constituents of interest in the
aquatic environment and in biological organisms are described, and exposure profiles for

indicator species are identified.

The fate and transport of constituents of interest in the environment play a significant role in
determining toxicity to receptors. In general, constituents in water are available from
solution as free ions for uptake into organisms, or are sometimes transported over biological
membranes as inorganic complexes. The chemical composition of the water, e.g., pH,
hardness, dissolved organic carbon content, etc., strongly influences the speciation of
constituents and the degree of uptake by biological organisms. Specific fate and transport

properties of barium, sulfate and TDS are described below.

1.3.1 Barium

In water, barium will form compounds in the +2 oxidation state. Barium compounds such as
barium nitrate and barium chloride are soluble in water (ASTDR 2001). However, the
solubility of barium is often limited by the presence of sulfate and carbonate, which bind the
barium in sparingly soluble forms, including barium sulfate and barium carbonate
compounds (McCauley and Washington 1983). These forms of barium are relatively
nonbioavailable. Bioavailability is defined in this document as that fraction of the
constituent that is available for absorption into biological receptors. Barium does not
bioconcentrate through food chains (Moore 1991, Hope et al. 1996), for example, soil-to-
mammal bioaccumulation factors are <0.05 (Sample et al. 1997). In biological organisms,
barium competes with and replaces calcium in processes normally mediated by calcium,
particularly those relating to the release of adrenal catecholamines and neurotransmitters,

such as acetylcholine and noradrenaline (US EPA 2005).

1.3.2 Sulfate

Sulfate (SO47) is an inorganic, ionic form of aqueous sulfur that has a -2 valence. Aqueous
sulfate reacts with and forms chemical complexes with nearly all constituents, from metals to
salts to organic matter. [n animals, inorganic sulfur is converted into organic sulfur, an

essential component of proteins and numerous other organic compounds (NRC 1980, Henry
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1995). Thus, sulfur is considered by many to be an essential nutrient. Most sulfur
compounds are synthesized in animals in vivo from methionine and cystine, two amino acids.
Monogastrics cannot manufacture organic sulfur compounds in vivo, and therefore must
obtain the amino acids from outside sources. Methionine and cystine are routinely
supplemented in poultry diets, for example. Although ruminants contain gut bacteria capable
of synthesizing sulfur-containing amino acids and vitamins from inorganic sulfur sources,

nutritional supplements for sulfate are sometimes recommended for these species as well.

1.3.3 TDS

Total dissolved solids (TDS) is a measure of all constituents dissolved in water. In natural
and produced water bodies, the most abundant of these constituents are typically chlorides,
carbonates, bicarbonates, sulfates (collectively referred to as ‘anions’), and calcium,
magnesium, potassium, and sodium (collectively referred to as ‘cations”). Iron and
manganese may also be present sporadically at minor to moderate concentrations in
Wyoming water bodies. Thus, the components of TDS in natural and produced water bodies

are variable.

Most compounds must be solubilized in water to be absorbed from the digestive tract.
Sblubility will affect the mass absorbed and rate of absorption (Church 1979). Solubility is
also affected by the relative ratios of different constituents; availability of magnesium, for
example, is ~60% when consumed on its own, but it can be reduced by high potassium

intake. Sodium is almost completely absorbed as is chloride.

1.3.4 Receptor identification

In ecological risk assessments, the quantitative evaluation of point-of-contact-type stressor
response requires that specific numerical information about the livestock or wildlife be
measured, such as food and water intake rates and body weights. Because not all individual
trophic components of an ecological system can be evaluated for risk, several representative
indicator species were chosen in association with the assessment endpoints. Selection of the
indicator species used in this analysis was based on consideration of various functional

groups, their potential for exposure and regulatory concerns.
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The receptors chosen for the risk analysis included a developing ruminant (growing heifer), a
nonruminant small mammal (rodent), and waterfow] (mallard duck). These receptors are
representative of the types of livestock and wildlife species in Wyoming that are exposed to
surface water bodies, including locations where produced water effluent might be deposited.
The growing heifer and small mammal represent two particularly sensitive animal types,
since small body size and young, developing animals are generally at a greater risk for
adverse effects at lower doses than are larger, adult animals. As an example, a sulfate water
quality concentration was derived for an adult steer to compare with the concentration
derived for a growing heifer (Section 1.6.2). 1t was assumed that the receptors are exposed

year-round to the same water body, thus maximizing potential water ingestion rates.

Sheep were also considered in the initial risk analysis, however the tolerance of sheep for
these constituents is much higher than cattle (as described in the analyses below), and hence
specific water quality ranges were not derived for this species. Little information is available
on horses, and therefore this receptor was not specifically evaluated; however, effects on

other ruminants and mammals were selected to represent this species.

Water ingestion rates of wildlife receptors were calculated using empirically based ingestion
models from Nagy (1987) or Calder and Braun (1983). Representative body weights of each
receptor were obtained from either standard EPA information on laboratory animals or from
the general literature. For the livestock receptor, average body weights and ingestion rates
were obtained from NRC (2000). Exposure parameters for each indicator receptor are

summarized in Table 1-5.
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1.4 Effects Analysis [: Literature-Based Analysis

In this section, general toxicity characteristics of each constituent of interest are described
and a quantitative evaluation of effects is undertaken using two different methods. The first
method consists of a review and synthesis of published toxicity studies, from which no-
effects and low-effects concentrations were derived in the risk characterization section. A
description of the toxicity reference value (TRV) derivation process is included, followed by
general effect profiles of each constituent. Discussion of toxicity studies selected for final

TRV derivation is provided in the risk characterization step (Section 1.6).

1.4.1 Methods used to derive TRVs

TRVs are estimates of exposure levels below which unacceptable adverse effects are not
expected to occur. TRVs were derived for each individual receptor and chemical
combination, and are used as ecotoxicity screening values against which receptor-specific

exposure estimates are compared.

To derive TRVs based on phylogenically similar species exposed via similar routes of
exposure (i.e., through the diet) and that measured toxicological endpoints comparable to the

assessment endpoints, several steps were taken:

Step 1. Assemble toxicological databases. Literature databases were assembled that

contained all available chronic and subchronic studies on livestock, birds and mammals.
Acute studies were excluded from the database since these studies do not assess long-term
effects on animals and therefore do not accurately represent potential adverse risks associated
with growth, reproduction and development of species. TRV information was obtained by
review of several secondary sources, including NRC 1980, Sample et al. 1996, Eisler 2000,
the Cal/EPA toxicity database, EPA IRIS, TerreTox/EcoTox databases, and the

general literature.

Step 2. Select appropriate studies from the databases. As the databases show, the

availability of toxicity studies varies widely by constituent and by species. Therefore,

selection of the appropriate studies from these databases necessarily involves a detailed
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assessment of the differences from one study to the next, with an objective selection process

required to make decisions.

Selection of appropriate studies was based primarily on five principal decision factors,

including:

s biological effects,

technical quality of study,

method of administration,

duration of study / identification of a toxicological endpoint, and

biological parameters.

Biglogical effects describe the effects that were measured in each study. They can be broadly
-classified into effects on reproduction, growth, development, or mortality. Effects on
reproduction include eggshell thinning, low birth weights, reduced litter sizes or number of
offspring, and decreased hatchability. Reproductive effects are considered one of the most
sensitive measurement endpoints of species, and therefore a key response in assessing long-
term chronic impacts on animals. Growth effects include weight loss or gain, and

physiological impairment.

Feed or water intake rates and digestibility were not considered adequate endpoints in
themselves to evaluate the well-being of livestock species, because research has shown that
there is considerable individual animal variation in feed intake above and below that
expected or predicted on the basis of size and growth. Individuals of the same body weight
often require widely different amounts of feed for the same level of production (NRC 2000).
Thus, in the risk analysis, only those studies that measured growth rates in addition to intake
rates or other performance parameters such as digestibility were considered for water

concentration derivation.

Developmental effects include decreased feed consumption and other individual responses
such as biochemical effects, histopathological changes and behavioral effects,

Developmental effects are sometimes not obvious and are difficult to quantify at times.
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Mortality is not a preferred endpoint for study selection because its effects are final and
usually is the cumulative result of other sublethal effects that are also detected at lower

exposures, however in some instances mortality was the only endpoint identified in the study.

Technical quality of study includes assessment of critical parameters such as whether the

chemical is isolated or in combination with other chemicals, and whether a normal nutritional
level was maintained during the exposure period. It is important in this assessment to derive
TRVs from studies involving exposure to isolated chemicals because many effects of one
chemical can be masked by the addition of another chemical. Further, while it is recognized
that exposure to a combination of constituents may sometimes reflect conditions in the field,

the long term additive effects of multiple constituents are not known.

Normal nutritional levels are a second critical parameter for cach study selected because

malnourishment can interfere with chemical assimilation and metabolic functions, which can
result in exacerbated or subdued effects from exposure (Newman 1998). Finally, the number
of test organisms is an important consideration in the selection of studies because individual
effects of chemicals can vary; statistically significant numbers of test individuals are

important in order to assess population-level effects of constituents on receptors.

Method of Administration describes the route of exposure. Because wildlife populations are

assumed to be exposed to chemicals in the environment primarily through their diets, studies
that administered chemicals orally in the diet were considered more desirable than
administration by capsule or gavage. Injection of chemicals directly was not considered

acceptable because the route of exposure is significantly different.

Duration of Study and Identification of a Toxicological FEndpoint identifies the exposure time

of the test group to the constituent, and whether a no effects level or low effects level was
identified in the study. Chronic exposure is defined for mammals as more than one year,
and/or over a critical life stage, and greater than 10 weeks for birds (Sample et al. 1996).

Acute studies were not considered appropriate for TRV derivation.

Biological Parameters are receptor-specific and consider the similarity in phylogeny between

the test organism (ROC,) and the wildlife receptor (ROCy). Although it was considered most
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desirable to match the test species to the wildlife receptor, toxicological studies are typically
limited to a few species. If the test organism had the same phylogenic characteristics of the
wildlife receptor, this aspect of the study was preferred over a study for which the test

organism had only a similar diet or physical traits as the wildlife receptor.

Step 3. Derivation of NOAELs and LOAELs. Once appropriate studies were selected, study
NOAELSs and LOAELs were derived. NOAELs and LOAELSs are expressed as

mg constituent/kg body weight per day.

If not provided in the report, ingestion rates were calculated using empirically based
ingestion models from US EPA (1988), Nagy (1987) or Calder and Braun (1983) (Table {-6).
Other missing information needed to calculate NOAELSs and [LOAELS, such as body weights,
was either obtained from standard EPA information on laboratory animals or from a paired
study published separately. For the livestock receptor, average body weights and ingestion
rates were obtained from NRC (2000).

Step 4. Apply uncertainty factors. Once study NOAELs and LOAELSs were calculated,
uncertainty factors were applied if warranted to extrapolate the study NOAELs and LOAELs
to TRVnoaeLs and TRViparrs. In general, application of uncertainty factors is not supported
by science (Chapman et al. 1998), however in some cases where there were large gaps in
understanding of effects, uncertainty factors based on US EPA (1995) methods were
employed.

1.4.2 Review of the toxic effects of barium

Barium affects the nervous system of vertebrates; at low doses it is a muscle stimulant, but at
high doses barium can Jead to hypertension, vomiting, muscular tremors, diarrhea,
gastrointestinal hemorrhage, and eventually paralysis and cardiac arrest (Sample et al. 1997).
Subchronic toxicity in rats includes increased arterial pressure and decreased weight gains
(US EPA 1984); in birds, ingestion of toxic amounts of barium salts results in growth
suppression (Mehring et al. 1960, Taucins et al. 1969). Barium poisoning can be treated by

ingesting a solution of sodium or magnesium sulfate, which forms insoluble barium sulfate.
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Relevant studies on ruminant species are lacking, and the few published studies address only
lethal dose limits of barium salts (NRC 1980) or changes on a cellular level (e.g., Almudena
et al, 1996, Aromolaran and Large 1999), the significance of which to the health or well-
being of the animal is unclear, NRC (1980) recommended a maximum tolerable dose of 20
parts per million (ppm) barium (as highly bicavailable salts} for livestock, however this
recommendation was based on two types of studies: (1) lethal dose studies of barium, none of
which addressed effects on cattle; and (2) an in vitro study on the effects of rumen
microorganisms. It is unclear how a 20 ppm threshold dose was derived from the acute
studies, which show for a variety of animals, only a range in lethal doses between 50 and 733
mg/L Ba as BaCl; or BaCO;. NRC (1980) stated that the in-vitro study on rumen
microorganisms by Martinez and Church (1970) showed that depressed cellulose digestion
above 30 ppm BaCl, occurred, but it is uncertain what the clinical significance of this effect
was on the livestock in the study. Thus, the 20 ppm recommendation is not supported by the
cited literature. In 2005, NRC (2005) revised its recommendation to 100 ppm barium for
horses, poultry and swine based on the same acute studies cited in the 1980 publication. The

US EPA does not recommend barium water quality criteria for livestock.

Geomega found no other US-published resources that had evaluated livestock risk to barium
in surface water, however Canada’s recommended water quality guidelines for livestock

ranged between 5 and 300 mg/L., based on US-published studies (CCREM 1987).

1.4.3 Review of the toxic effects of sulfate

Because sulfate is a component of numerous biologically important compounds and
metabolic processes (Murray et al. 2000), it has been suggested that sulfate is an essential
nutrient, although other sources (e.g., NRC 2005) refute this claim. Nevertheless, daily
requirements of sulfur for livestock and poultry are recommended between 10% and 45% of
total water intake (NRC 1974). For nonruminants, dietary recommendations are between
0.28% and 0.69 % (NRC 1980). Sulfur derived from sulfate is retained in tissues throughout
the body of ruminants, as part of sulfur-containing amino acids synthesized by rumen
microorganisms. Nonruminants must obtain sulfate sources from the environment, and are
limited to using sulfate for formation of sulfate esters that are required for various

metabolic processes.
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Sulfate is one of the least toxic forms of sulfur, but the ability of animals to tolerate exposure
to elevated sulfur levels depends on the rate of exposure (Mudd et al. 1967). Acute levels
administered to livestock produced muscular twitching, colic, dyspnea, blindness, coma and
death (Coghlin 1944, White 1964). Subchronic effects of toxic quantities of sulfate (usually
administered as sodium sulfate in water) on livestock include reduced weight gain,
presumably as a result of reduced feed or water intake. The toxicity of sulfur is reduced in

the presence of some sodium compounds such as sodium fluoride (Dziewiatowski 1954).

Relative to barium, research on inorganic sulfate impacts to livestock is more extensive, but
other animal test studies are not as developed. Ruminant studies indicate that sheep are far
more tolerant of high Ievels of sulfate in drinking water than cattle (NRC 1980). Sulfate
levels up to 5,000 ppm were not found to be detrimental to sheep (Pierce 1960). Cattle,
however, appear to be less tolerant of sulfate in drinking water. It has been reported that
excessive sulfate consumption can produce a laxative effect in various livestock species, as
well as inhibiting rumen fermentation (Hubbert et al. 1958). Despite this, however, total tract
digestion of feed consumed by various livestock species does not appear to be adversely
affected by excessive sulfate intake, as shown by Zinn et al, (1997) and Qi et al. (1993), and
reviewed by NRC (2005).

High sulfate intake in ruminants has been associated with reduced copper absorption (Suttle
1974) and thiamine deficiency (Gould 1998). It has been suggested that thiamine deficiency
in cattle is a leading cause of polioencephalomalacia (PEM), although results have been
inconsistent (Gould 1998). For ruminants, NRC (2005) recommended a general range of 600
to 2,500 ppm SO, for cattle (the most sensitive ruminant receptor), based on reported
increases in the incidence of PEM; however, this recommendation contrasts that of other
studies, including Loneragan et al. (1998), Patterson et al. (2002), and Patterson et al. (2003),
which found no increased incidence of PEM below 3,500 ppm. Other sources of water
quality guidelines for livestock (US EPA 1972, NRC 1974) have no specific
recommendations for sulfate. NRC (2005) recommends up to 2,500 mg/L sulfate, but this is
applicable only to feedlotted cattle. Canada’s livestock guidelines range between 1,000 and
3,000 mg/L sulfate.
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1.4.4 Review of the toxic effects of TDS

Several common components of TDS are required nutrients in animals. Calcium,
magnesium, sodium, and chloride are involved in acid-base balance, muscle contraction,
nerve signal transmission, nutrient transport and other functions (Murray et al. 2000). There
are no recommended nutritional requirements for TDS; however, daily requirements of salt
(as sodium chloride, NaCl) for livestock and poultry range between 6% and 40% of total
water intake (NRC 1974).

Acute effects of excessive TDS intake in [ivestock include excess salivation, vomiting,
diarrhea, ataxia, disorientation, blindness, seizures and paralysis (NRC 1980). Subchronic
effects in mammals include reduced feed and/or water intake, and subsequent reduction in
weight gains. In birds, effects include reduced reproductive rates and weight loss associated

with prolonged reductions in food and water intake.

The toxicity of TDS to organisms will depend in part on the individual components.
Sufficient research data is Jacking on the toxic thresholds of individual TDS components for
animals; however, the relative toxicity of TDS components is generally well understood.
Embry et al. (1959), in a subchronic study on rats experimented with several different
mixtures of TDS — sodium chloride, sodium sulfate, magnesium chloride, magnesium sulfate,
or calcium chloride — and found that tolerance to sodium chloride was highest. Other salts
affected growth rates at lower doses, with magnesium chloride and magnesium sulfate
affecting growth at the lowest dose levels. Similar results were found by Weeth and Hunter
(1971) and Rodenburg (1989) in their studies on cattle. The US EPA (1976) advised that
“livestock and poultry can survive on saline waters up to 15,000 mg/L salts of sodium and
calcium combined with bicarbonates, chlorides and sulfates. But only 10,000 mg/L. of
corresponding salts of potassium and magnesium could be tolerated. The approximate limit
for highly alkaline waters containing sodium and calcium carbonates is 5,000 mg/L.” NRC
(1974) suggested that an upper limit of 5,000 mg/L TDS should be used as a benchmark for
livestock (dairy and beef cattle, sheep, swine, and horses), based on a similar literature

review,
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According to the literature published to date, livestock species most susceptible to elevated
TDS concentrations are growing cattle. Studies on sheep (Peirce 1957, 1959, 1962, 1963)
indicate that sodium chloride levels up to 13,000 mg/L do not adversely affect sheep health,
weight gain or wool production. Effects on sheep from other types of TDS (e.g., calcium
chloride, bicarbonates, magnesium chloride) were typically evaluated in conjunction with
sodium chloride. Peirce (1959) showed that combinations of sodium/magnesium chlorides
(up to 11,800/1,000 mg/L) did not affect sheep health or performance; Peirce (1962} also
demonstrated that calcium plus sodium chloride levels of 12,900 mg/L did not affect weight
gain or wool production. In swine, Anderson and Stothers (1978) showed that 6,000 mg/L

sodium chloride did not affect weight gain in pigs.
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1.5 Effects Analysis Il: Wyoming Field-Based Data Analysis

One limitation of a literature-based toxicity study review is that in most cases, the conditions
employed in the studies are not representative of field conditions in Wyoming. Almost all
livestock studies on TDS and sulfate toxicity involve feedlot environments, where test
animals are given limited water and/or feed, and typically only short-term responses to
sudden changes in the diet are measured. Differences between feedlot and field
environments have been shown to result in large differences in response to TDS and sulfate
toxicity in particular. Johnson and Patterson (2004) showed that cattle confined to feedlot
environments and provided with natural water sources from South Dakota (with 3,000 mg/L
sulfate) generally exhibited adverse effects, while cattle grazing on the open range did not
exhibit adverse effects at water concentrations as high as 4,600 mg/L. The differences in
tolerance thresholds were attributed to forage quality differences and more stressful

conditions (higher temperatures, lack of shade, etc.) in feedlot environments.

Additionally, animals are known to adapt to higher levels of sulfate and TDS without long-
term adverse effects (NRC 1974). In ficld populations, adaptation refers to the adjustment of
an organism to its environment. Adaptation can produce large differences in the threshold of
low-adverse effects levels. For example, in a review of laboratory toxicity trials, the
consensus from NRC (1974) was that cattle (heifers) that were fed 7,000 mg/L. or less of
sodium chloride or sodium sulfate on a chronic basis did not experience adverse effects. In
the field, however, tolerances were reported to be higher: Spafford (1941) and Ballantyne
(1957) observed that cattle owned by various landowners could tolerate water containing up
to 14,250 mg/L total salts (11,400 mg/L sodium chloride) with no reported adverse effects.
In these cases, adverse effects were noted at 18,500 mg/L or higher of total salts. The
omission of adaptive factors in many laboratory-based tests creates (perhaps an unnecessary
degree of) conservatism inherent in extrapolating the results of laboratory-based toxicity tests

to natural conditions.

Finally, it was revealed in the literature review that there is a large data gap between
NOAELSs and LOAELSs; effects to receptors between these two extremes are unknown,
Therefore, a ficld-based investigation was undertaken to gather effects data specific to users

of water bodies in Wyoming. USDA and related livestock data for Wyoming and the US
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were obtained, interviews with a handful of ranchers in the Bighorn and Powder River basins
were conducted, and further information was gleaned from letters written by users of

produced water sources (Appendix B).

Overall, the ranchers indicated that water containing sulfates up to 3,100 mg/L. and TDS up
to 3,390 mg/L did not result in adverse risk to livestock in Wyoming’s Bighorn and Powder
River basins. Weaning rates, body condition, breeding percentage and mortality rates were
no different between pastures associated with natural water sources and those with produced
water, which typically contain higher concentrations of sulfates and TDS. Adverse effects
were appatent in livestock exposed to evapoconcentrated surface water that originally
contained more than 4,000 mg/L sulfate and 7,000 mg/L. TDS. Analyses of effects of these
concentrations on wildlife were less conclusive; however, it appears that no adverse risk to
wildlife occurred from exposure to water at Loch Katrine, which contains relatively elevated
sulfates and TDS compared to background. Individual interview statements are summarized

below. Full interview statements are provided in Appendix A,

The Flitners

The Flitners ranch all their cows (~1,000 head in 2005) in the spring and fall on BLM lands
adjacent to Dry Creek near the Cody Highway. In this area, Dry Creek has average sulfate
and TDS concentrations of 2,720 mg/L and 5,080 mg/L, respectively. Produced water
sources account for 100% of water availability on these lands, because drought has
eliminated other natural reservoirs., The Flitners have additional, private lands in the Bighorn
basin and on Heart Mountain, and the cattle typically graze there during the summer months.
Water resources in these areas originate from natural sources, with estimated concentrations
of 1,180 mg/L and 2,310 mg/L sulfate and TDS, respectively, based on average background

concentrations measured upstream of discharges (M. Blakesley, personal communication).

Weaning rates were recorded for calves that started out the spring in various produced water
and natural-water-associated pastures (Appendix A, Table A-1). These records demonstrate
that no adverse effect on weaning rates occurred on calves that drank the produced water,

which contains elevated sulfate (2,720 mg/L) and TDS (5,080 mg/L) relative to natural
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sources. The Flitners noted no other variation in cattle quality between those grazed on lands

containing produced water versus land with natural water sources.

Mr. McCarty

Mr. Mike McCarty owns several ranches in the Bighorn basin. He utilizes four pastures
(totaling 1,600 acres) on BLM lands that contain exclusively produced water sources
originating from the Oregon Basin oil field. The herd sizes on these lands are between 650
and 700 head, all cattle. The pastures include Avon, South/North Oil Wells, Lake and
Highway pastures, Surface water concentrations near these pastures average 4,830 mg/L
TDS and 2,300 mg/L sulfate, with maximums as high as 5,390 mg/L. TDS and 3,100 mg/L
sulfate (measured between 2002 and 2006). Lake pasture has one well in addition to the
produced water sources. Mr. McCarty owns another ranch near Cody, WY, which has
natural water sources associated with the pasture. Surface water concentrations at the ranch
are not precisely known, but assumed to be in the range of natural background concentrations

for the Bighorn basin area, i.e., between 1,180 mg/L. sulfate and 2,310 mg/L. TDS.

The cows utilize the pastures associated with produced water sources between November and
May. Two out of four pastures are used per year (allowing a 2-year fallow period). The
cattle are allowed to forage on the open range, and are provided a mineral supplement
package. The supplement contains a chelated copper form, recommended by Mr. Patterson
(pasture manager for Mr. McCarty) for areas with higher sulfate concentrations associated

with water or forage.

Mr. McCarty noted that there were no adverse effects on the livestock that use the pastures
with produced water, which contains elevated sulfate (3,100 mg/L) and TDS (5,390 mg/L),
compared to his other pastures at which there are natural water sources. He related the

following measurement comparisons:

Measure: Produced water Natural water
1) Body condition 5 same
2) Breeding percentage 96% same
3) Death rate </=2%, all cows <10-11 yrs same
4) Calf weaning rate 04-95% same
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Additionally, Mr. Patterson related that the cattle in this area perform very well, above

industry standards and production numbers.

Mpr. Patterson

Mr. Trey Patterson manages the Padlock ranch, located in northern Wyoming in the Powder
River basin. Cattle graze year-round in the area. The ranch lands receive produced water
from a CBNG facility near Decker, MT. The produced water is discharged to a fenced-off

reservoir, and into stock tanks.

Water quality samples are taken periodically by Mr. Patterson. Concentrations generally
reported are between 1 and <500 mg/L sulfate and up to ~3,600 mg/L. TDS (as measured in
2001 and 2002). Sodium makes up a large proportion of the total TDS. Natural water in the
area contains between 1,500 and 2,000 mg/L. sulfate and up to 3,700 mg/L. TDS, Weaning
weights recorded over several years do not indicate any difference between cows raised on
land with produced water compared to land with other water sources. No negative effects of
consuming produced water have been seen or noted in cattle. Generally, Mr. Patterson notes
that the increase in available water has resulted in an increase in cattle performance and

forage quality.

Mr. Patterson also related his experience with a cattle ranch in North Dakota. Natural water
sources at the ranch, containing about 4,000 mg/L sulfates, resulted in incidences of polio in
the cattle that consumed this water. A supplemental mineral program was instituted there to
help mitigate the effects of the high sulfates, and although some cattle continued to be

affected, the ranch continued to use the water source because it was the only water available

in the area. Despite this, the ranch was able to make a profit.

Mr. Shepperson

Mr. Shepperson recounted his experiences with cattle drinking from various locations in Salt
Creek. He noted that in the summertime, evapoconcentration of the water upstream of
produced water outfalls, with concentrations originally as much as 4,000 mg/L sulfate
(average 1,200 mg/L.) and ~15,000 mg/L. TDS (average 2,000) (RETEC 2004), resulted in
cattle disorientation and symptoms similar to PEM. Downstream of produced water outfalls,

sulfate concentrations of ~1,100 mg/L and TDS concentrations averaging 4,300 mg/L did not
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produce any adverse effects. His observations are supported by a use attainability analysis
for Salt Creek (RETEC 2004).

Mr. Shepperson also noted that wildlife appeared to be using the water downstream of the
outfalls, where population densities appear greater than upstream of the outfalls. Mr.
Shepperson speculates that this phenomenon is a result of changes in water quantity as well

as quality.

Mr. Schiaf and Mr. Meike
Interviews given by Mr. Schlaf and Mr. Meike relate experiences similar to the above
examples, citing that the use of produced water sources in the Bighorn and Powder River

basins did not result in any measurable adverse effect on their livestock herds.

Beneficial Use Letters

Beneficial use letters written to industry, BLM and state DEQ offices cite long-term
&épendence on produced water sources for cattle, sheep and horses without adverse effects.
éoncentrations were noted as high as 5,000 mg/L TDS, and 3,000 mg/L sulfates, in
accordance with NPDES permits (e.g., J. Barquin et al. 2002, J. Fike 2002, J. Turnell 2002,
E. Ledder 1988, M. Pitz and L. Meisinger 1988, M, Zinn 1988, D. Grabbert 1988).

Loch Katrine

Oil field discharges have created a number of wetland and riparian habitats in Wyoming,
which attract a variety of wildlife. In particular, Loch Katrine, a playa lake maintained and
enhanced by produced water in the Oregon Basin oil field in Park County, WY, provides
breeding habitat for a variety of aquatic migratory birds (Ramirez 1993). A Fish and
Wildlife Service analysis of avian risk in Loch Katrine (Ramirez 1993, 2002) and letters sent
regarding wildlife use of the Loch Katrine wetland complex (Appendix B) indicate that
chemical constituent concentrations in the water are not impacting avian populations or other
types of wildlife that use this area. In addition, the area typically produces an estimated 100
to 150 broods of waterfow! and 50 to 100 broods of shorebirds, and is considered to have an
above-average reproductive success rate (Audubon Wyoming 2006). Sulfate and TDS levels
measured in the wetland in 1997 were 797 and 1,372 mg/L, respectively (Ramirez 2002).
Produced water discharges with TDS concentrations up to 5,000 mg/L, and sulfate
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concentrations up to 2,050 mg/L, contributed to the Loch Katrine without noticeable impacts
on wildlife (Ramirez 2002).
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1.6 Risk Characterization

This section contains reviews of specific studies in which water quality concentrations
(WQCs) were derived. The WQCs were then used to identify a single recommended water

quality benchmark for each constituent of interest.

A range of WQCs (mg/L) is presented for each constituent-receptor combination. The lower
extreme of the range is based on the no observed adverse effect level (NOAEL) TRV. The
NOAEL selected represents the highest dose reported not to have an adverse effect on the
receptor. The upper extreme of the range is based on the low observed adverse effects level
(LOAEL) TRV. The LOAEL selected represents the lowest dose reported to have a
significant, sublethal adverse effect on the receptor. Selected TRV-NOAELs and TRV-
LOAELSs were converted to WQCs by the equation:

WQC = N/LOAEL (mg constituent/kg body weight/day) x water ingestion rate (I./day)
body weight (kg)

As part of every risk assessment, an uncertainty analysis should be conducted to identify data
gaps and the magnitude of uncertainties associated with characterizing risk (US EPA 1998).
Therefore an uncertainty analysis was conducted on the derived WQCs, and ranges were
compared to the empirical data gathered from Wyoming ranchers. Based on the WQCs,
uncertainty analysis and field-based data, a recommended water quality benchmark was
identified for each constituent at which risk to wildlife and livestock in Wyoming would be

unlikely,

1.6.1 Determination of water quality concentrations and benchmark for barium

There are few toxicity studies available for barium. Perry et al. (1983) and Deitz et al. (1992)
showed a range of reported NOAELSs for nonruminant mammals. These NOAELSs are

consistent with the LOAEL identified in Deitz et al. (1992). There were no ruminant-specific
studies that addressed sublethal effects that could clearly be interpreted for the health or well-
being of these receptors, and hence the Perry et al. (1983) and Deitz et al. (1992) studies were
used as a basis for both ruminant and nonruminant receptor TRVs. For birds, there were also

limited studies from which to draw upon; Johnson et al. (1960} identified a subchronic
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NOAEL and LOAEL in chicks, and hence these concentrations were used to derive WQCs
for birds. Subchronic is defined the duration of toxicity test of less than 1 year for mammals,

or less than 6 weeks for birds.

A summary of all studies reviewed, and final studies selected to derive WQCs for barium, are
shown in Table 1-7. Because a ruminant-specific study addressing chronic health or well-
being effects was not identified, studies on other mammals were used, and an uncertainty
factor of 10 applied to these results consistent with US EPA (1995) methodology. The final

WQCs for barium for which there will be no risk to receptors include:

Nonruminant mammal (rodent) 100 - <915
Ruminant (growing heifer) 13-<120
Passerine bird (mallard) 360 - <735
Petition proposed limit: 0.2
Recommended benchmark: 13

Table 1-8. Barium water quality range from no adverse effects to low adverse effects, compared to the proposed
surface water effluent limit for Wyoming., Water quality concentrations between the extremes will not likely
result in risk to receptors. All results in mg/L.

The degree of uncertainty associated with the recommended benchmarks is moderate to high,
because there is a general lack of toxicity studies on ruminants and birds. Although
uncertainty factors were employed in the derivation of water quality benchmarks for
ruminants, the technical basis for the use of a 10-factor is weak (Chapman et al. 1998).
Nevertheless, even the lowest barium water quality benchmark derived (13 mg/L for
ruminants) was over an order of magnitude higher than the proposed limit. Similarly,
Canada’s lowest recommended water quality criteria for livestock at 5 mg/L is also over an
order of magnitude higher than the proposed limit. Finally, NRC (2005) recommends 100

ppm barium for horses, poultry and swine.
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Due to the high level of uncertainty, the recommended water gquality benchmark for
livestock and wildlife protection is 13 mg/L, which is not only the lowest derived WQC,

but is also consistent with published water quality criteria for livestock.

The recommended water quality benchmark for barium, however, is not consistent with_ the
proposed limit. chorted support in the petition for the 0.2 mg/L Ba.rium limit is based. ona
Utah Extension Service pubiicétion (Bagl'ey. et al. 1997}, which lists a US EPA water quality
recommendation for Iivestock of 0.2 mg/L The US EPA cit'ation.in'Bagley et al, (1997) is
presumabiy the 1972 water quallty crlterla pub]rcatlon referenced in the document however
there is no recommendatlon for barlum in this literature source. No other studies suppomno
a0.2 mg/L barium limit were found meludmg Colorado State Umversny s extenswn service

bulletin which revxsed its guidelines to exclude any !1m1t for banum

1.6.2 Determination of water guality concentrations and benchmark for sulfate
In the review and selection of toxicity studies for indicator speciés, special emphasis was
placed on matching the form of sulfur that will be found in surface water bodies _(SO_4) to the

w_lil_var_y_de_pe_n_qll_ng on its ehemlcal_ _f_(_)_r:_n_._ o

Upon review of rodent studies, Brown and Gamatero (1970) found a stibchronic NOAEL of
18.1 mg/kg/d in rats; however, a LOAEL was not identified in the study Weeth and Hunter
(1971) later reported a subchronic NOAEL of 668 mg/kg!d for rats. No LOAEL could be
identified from a literature review. Although Cohen et al. (1958) and Daniel and Waisman
(1969) identified subchronic LOAELS in the range of 410 - 515 mg/kg/d, the form of sulfate
in these studies was organic, admr’nistered as DL-methionine in the diet, and hence these

studies were not considered adequate to derive a LOAEL for inorganic sulfate.

In birds, no adverse effects were found at doses of >1,000 mg/kg/d reported by. Krista et al.
(1961); however, Harter and Baker (1978) reported reduced growth rates at 288 mg/kg/d.
Both studies administered sodium sulfate in water to chickens over.a subchronic duration
period. In another study with laying hens, Adams et al. (1975) identified a NOAEL of 101
mg/kg/d, finding no effects on egg production, feed intake rates or mortality.
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Of the subchronic toxicity studies evaluated for growing cattle (no chronic studies exist),
NOAELSs were typically identified in the studies at 604 mg/kg/d or less (Embry et al. 1959),
Fewer LOAELs were adequately identified in the available studies; Embry et al. (1959)
identified a LOAEL at 699 mg/kg/d, noting decreased weight gains and feed intake rates.
Although Grout et al. (2006)_:‘eportéd a LOAEL at 170 mg/kg/d, this LOAEL was lower than
the re:p.orted NOAEL (270 mg/kg/d) from the same study. Weeth and Hunter (1971) found
that at 337 mg/kg/d, significant effects on we1ght gain were seen in growmg cattle.
However this study (as well as many others) was performed in a feedlot environment;
Johnson and Patterson (2004) demonstrated that the condmons in feed]ots are more stressful
to the ammal resultmg in reduced sulfate tox:mty thresho]ds to growmg cattle compared to
conditions in open ranveland env:ronments Patterson et al. (2003) and .lohnson and
Patterson (2004) reported a feedlot-associated LOAEL of 251 mg/kg/d, but a NOAEL from
the open rangeland tests at 360 mg/kg/d (Johnson and Patterson 2004), noting that although

declines were seen in water intake rates, no effect on weight gain was found. .

The open rangeland-associated NOAEL from Johnson and Patterson (2004) is not only more
consistent with most other studies, but is also consistent with the Wybming field-based
empirical data, which shows that at concentrations up to 3,100 mg/L sulfate (~259 mg/kg/d),
no adverse effects are seen in livestock. Hence, the NOAEL identified for water quality
derivation in this risk analysis is 360 mg/kg/d (from Johnson and Patterson 2004), and the
LOAEL identified is 699 mg/kg/d (from Embry et __al._ 1959).

Effects on growing cattle were noted at lower concentrations in these studies than for adult
cows and steers. Weeth and Caps (1972) noted no effects on intake rates, feed efficiency or
growth rates in adult cattle fed 122 mg/kg/d sodium sulfate. The lowest LOAEL at which
effects on adult cattle were noted were reported by Patterson et al. (2004) at 327 mg/kg/d,
noting significant declines in growth rates of adult cows, though no effects were noted on
cow reproduction or calf weight gain (calf-cow pairs were evaluated in the study). Results of
Ward and Patterson (2004) and Patterson et al. (2002) were consistent with Patterson et al.

(2004), reporting LOAELSs of 352 and 381 mg/kg/d, respectively.
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A summary of all studies reviewed, and final studies selected to derive WQCs for sulfate, are
shown in Table 1-9. To show the relative differences in the sensitivity of developing
ruminants versus adult ruminants, sulfate WQCs were derived for an adult steer to compare
with the concentration derived for a growing heifer. From these results, it is apparent that the

upper end of acceptable WQCs is much lower for the growing heifer than the adult steer.

The final WQCs for sulfate for which there will be no risk to receptors include:

Nonruminant mammal (rodent) 5,070
Ruminant (growing heifer) 3,660 — <7,100
Ruminant (adult steer) 2,800 — <7,500
Passerine bird (mallard) 1,780 - <5,080
Current effluent limit: 3,000
Petition proposed limit: 500
Recommended benchmark: 3,010

Table 1-10. Sulfate water quality range from no adverse effects to low adverse effects, compared to the current
and proposed surface water effluent limits for Wyoming. Water quality concentrations between the two
extremes will not likely result in risk to receptors. All results in mg/L.

There is a considerable range of lower-end WQCs for the various receptors, from 1,780 to
5,070 mg/L. Studies on growing cattle and adult steers are the most abundant for sulfate, and
associated uncertainties with the range of water quality is low. However, very few NOAELs
were reported for adult steers, and doses administered to adults were less than those of
studies with growing heifers. Hence, the NOAEL derived in the table above is actually lower
for adults (2,800 mg/L) than for growing heifers (3,660 mg/L.) despite the reported higher
sensitivity of growing heifers compared to adults. All of the adult steer studies were
conducted in feedlot environments, which probably contributed to the lower reported
NOAEL:s.

FATDS C0450A\Final ERA ReportiWY WaterQualityUsereportGeomegaFinal .doc 31





Chapter 1-Ecological Risk Assessment Risk Characterization

Additionally, there is a large gap between the lower-end 2,800 mg/L) and the upper-end
(<7,500 mg/L) extremes for adult steers, due to fewer toxicity studies on adults rather than
growing heifers, These differences in data availability are not surprising, since the most
commonly reported adverse effect from sublethal sulfate intake is reduced growth rates,

hence growing organisms are typically used to evaluate toxicity.

Uncertainties associated with bird and nonruminant receptors were moderate. The relative
paucity of data for these types of species contributed to lower-end WQCs derived for birds
and mammals being lower than for livestock, with a large difference between lower- and

upper-end concentrations.

The ranges of WQCs were used to derive a single recommended water quality benchmark for
sulfate. Only NOAELs were reported for rodent receptors, indicating that concentrations up
to 5,070 mg/L would still be protective of these types of mammals. For remaining receptors,
the geometric mean of the low- and high-end concentrations was taken to obtain an estimated
concentration at which risk to these receptors would be unlikely (methods based on EPA
guidance for ecological risk assessments, e.g., US EPA 2003). Geometric means of the water
quality benchmarks are 5,100, 3,010 and 4,590 mg/L for growing and adult cattle and birds,
respectively. Therefore, the recommended water quality benchmark for suifate is

3,010 mg/L because this number is the lowest of the geometric means for cattle and birds, it
is within the range of NOAEL-based WQCs for rodents, and it is consistent with the field-
based data from Wyoming water users. This benchmark also takes into account the effects

on both growing and adult cattle.

This recommended water quality benchmark is consistent with the current regulatory effluent
limits for sulfate. In contrast, the petitioners’ proposed limit (500 mg/L) is not supported by
this risk analysis. The proposed amendment to sulfate water quality was based on a
recommended limit of 500 mg/L for calves. Support for this recommendation is lacking,
however, and cannot be found in the literature. The support referenced in the petition is the
Utah State University Extension service bulletin. This builetin references Kober (1993) in
support of its sulfate guideline for livestock. However, the Kober (1993) paper, recommends

that 3,500 ppm is unfit for sows, and “[w]ater with levels above 4,500 ppm should not be
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used.” “Slight” effects on livestock were cited in the paper for 1,500 ppm and above,
although those effects were not elaborated upon beyond the possibility of temporary diarrhea.
The other reference provided is from the Wyoming Department of Agriculture Analytical
Service. This web publication does not reference any support for its recommendation of <
1000 mg/L sulfate as “suitable” for livestock. Furthermore, the web publication does not

define “suitable,” referencing only that the criteria are for classification purposes only.

1.6.3 Determination of water quality concentrations and benchmark for TDS

Because variation in TDS makeup will affect toxicity thresholds, and much of produced
water effluent is dominated by sodium chloride, this review focused on compiling studies
which addressed toxicity to sodium chloride. Other types of TDS constituent studies were
also reviewed, although far fewer exist. Studies involving sulfate-dominated TDS waters

were not considered for TDS analyses, since sulfate toxicity is addressed elsewhere.

Review of chronic or subchronic toxicity studies on growing cattle shows a wide range in
NOAEL and LOAEL thresholds for NaCl-type waters. Growth effects in growing cattle
have been reported in the range of 800 mg/kg/d to >2,100 mg/kg/d (Weeth and Haverland
1961). This wide range in toxic thresholds appears to depend on the season in which the
cattle are exposed, as well as other factors, such as diet and timing of watering and feeding
(Ray 1989). Interestingly, significant growth effects were seen at a lower dose (800
mg/kg/d) during winter months than in summer months (900 mg/kg/d) The lower LOAEL, in
winter, reported by Weeth and Haverland (1961) could be attributed to reported differences

in drinking rates and body weights between experimental groups.

NOAELSs reported by Spafford (1941), Weeth and Hunter (1971), Weeth (1962) and Embry
et al. (1959) are consistent with the LOAEL reported in Weeth and Haverland (1961); only
Weeth et al. (1960) found that a dose of over 1,600 mg/kg/d TDS (as NaCl) did not result in
any adverse effects on growth. Other studies evaluated effects only on food/water intake and
aspects of digestibility, including Lassiter and Cook (1963), Ray (1989) and Johnson et al.
(1959). Although growth was not measured in these studies, NOAELs and LOAELs
reported are still consistent with Weeth and Hunter (1971) and Weeth and Haverland (1961).

A summary of all evaluated studies on growing cattle are shown in Table 1-11.
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Fewer studies have focused on evaluating effects in adult cattle, but the effects of TDS (as
NaCl) on milk production in dairy cows has been widely studied. Significant declines in
milk production have been reported between 380 and 600 mg/kg/d (Challis et al. 1987 and
Jaster et al. 1978, respectively) but Bahman et al. (1993) did not see any effect on milk
production at 610 mg/kg/d, and no effects were reported by Frens (1946) at over 900
mg/kg/d. Experiment durations and seasonal differences varied among studies, as did the
source of water. Jaster et al. (1978) added NaCl to tap water, the sources of water in the
Challis et al. (1987) and Bahman et al. (1993) studies were natural well waters. Only Challis
et al. (1987) reported all individual constituent concentrations, which showed the water to be
a calcium sulfate type, while data from the Bahman et al. (1993) study suggest that water
contained primarily sodium and magnesium, which is more consistent with the makeup of

produced water in Wyoming,

Studies on nonlivestock species are primarily limited to rat studies. The most comprehensive
and quantitative study was initiated by Embry et al. (1959), who demonstrated a range of
effects on rats that were administered different types of TDS components. Effects were seen
at lower concentrations for water containing MgCl and MgS04 (790 mg/kg/d) compared to
NaCl waters (>1,540 mg/kg/d). Calcium chloride resulted in reduced water consumption and
growth rates at the lowest level (365 mg/kg/d). These results appear roughly consistent with
Heller (1932, 1933) and Heller and Larwood (1930), as reported by NRC (1974).

Toxicity studies for birds were conflicting. Only one study, by Krista et al. (1961), tested the
cffects of NaCl on mallard duckling growth and intake rates. The NOAEL and LOAEL from
this study were 269 and 385 mg/kg/d, respectively. A related series of studies on hens,
measuring eggshell defects, demonstrated LOAELs as low as 104 mg/kg/d (Belnave and
Yolowitz 1987, Belnave et al. 1989, Yolowitz et al. 1990) but all other studies on poultry
demonstrated LOAELSs at 350 mg/kg/d or higher (Heller 1933, Scrivner 1946, Krista et al.
1961). NOAELSs demonstrated for these other studies were not lower than ~115 mg/kg/d
(Heiler 1933, Scrivner 1946). Particular details regarding the environmental conditions of
the hens and feed/water diet are lacking in the Belnave and Yolowitz study series, which

created unacceptable uncertainties associated with the study selection process.
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Studies selected for ruminant and birds receptors were restricted to NaCl-dominated water
only, as few (if any) studies were published on other types of TDS. Findings published by
Weeth and Haverland (1961) and Weeth and Hunter (1971) were found to be most
representative of the range of concentrations for which risk is not likely in growing cattle.
Embry et al. (1959) was selected as the representative study on rats, and two NOAELs were
identified as representative of the range of study effects: a low NOAEL based on MgCl
exposure, and a higher NOAEL based on NaCl exposure. The range of study effects selected
for the passerine bird included the NOAEL and LOAEL from Krista et al. (1961), as this

study addressed effects specifically on mallard ducks.

The final WQCs for TDS for which there will be no risk to receptors include:

Nonruminant mammal (rodent) 4,750 - <11,700
Ruminant {growing heifer) 7,380 — <8,200
Passerine bird (mallard) 4,750 — <6,790
Current effluent limit: 5,600
Petition proposed limit: 2,000
Recommended benchmark: _ 5,600

Table 1-12. TDS water quality range from no adverse effects to low adverse effects, compared to the current
and proposed surface water effluent limits for Wyoming, Water quality concentrations between the two
extremes will not likely result in risk to receptors. All results in mg/L.

Uncertainty associated with the range of WQCs derived for growing cattle is low, When
compared to barium and sulfate, a larger dataset was available for growing cattle; toxicity
thresholds were largely consistent among studies but N'LOAELSs varied widely between
studies. The wide diversity in NOAELSs is the result of lack of data at higher exposures
rather than differences in cattle response. Most studies identified NOAELSs but not LOAELS,
hence uncertainties were slightly greater for the upper-extreme ranges of WQCs. HoweQer,
almost all studies conducted experiments in feedlot-type environments that are not

representative of conditions in Wyoming associated with higher TDS concentrations due to
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produced water outputs. The Johnson and Patterson (2004) study suggests that general
toxicity thresholds in feedlot environments will be lower than in open range environments
due to harsher environmental conditions in the feedlots. Hence, the studies used to derive

WQCs for growing cattle are conservatively based.

The literature-based toxicity review primarily looked at effects of sodium chloride-dominated
TDS water, which is consistent with much of produced water discharges. In some locations,
discharges have significant components of carbonates as well. Literature review on general
effects (Section 1.4) indicates that carbonate-dominated TDS waters result in toxicity to
nonruminant mammals at slightly lower concentrations. However, literature-based toxicity
thresholds for TDS in growing cattle are consistent with the field-based data gathered from
Wyoming ranchers at locations with variable TDS makeup, including those with carbonate-
dominated waters. Data from these interviews indicate that concentrations up to 5,390 mg/I.

do not result in adverse effects on growing or adult cattle.

Uncertainties associated with WQCs for nonruminant mammals and birds are moderate to
high. There were very few available studies for rodents, although results were relatively
consistent between studies. Toxicity studies on birds were conflicting; most studies such as
Krista et al. (1961) were adequately designed, and confidence using these studies to derive
WQCs is high, but particular details regarding the environmental conditions of the hens and
feed/water diet are lacking in other studies (i.e., the Belnave and Yolowitz series), which

showed lower toxicity thresholds.

To derive a single recommended water quality benchmark for TDS, the geometric mean of
the low- and high-end concentrations was taken to obtain an estimated concentration at
which risk to these receptors would be unlikely. Geometric means of the water quality
benchmarks are 7,460, 7,800, and 5,680 mg/L for rodents, growing cattle and birds,
respectively. Therefore, the recommended water quality benchmark for TDS is 5,600
mg/L, because this number is the lowest of the geometric means for cattle and birds (rounded
down), it is within the range of NOAEL-based water quality criteria for other types of
livestock (i.e., dairy cows), and it is consistent with field-based data from Wyoming water

users,
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The recommended water quality benchmark for TDS derived in this paper is consistent with
the current regulatory effluent limits, as well as other published benchmarks for livestock
from extension services around the country (e.g., Bagley et al. 1997, Faries et al. 1998,
Looper and Waldner 2002). In contrast, the petitioners” proposed TDS limit of 2,000 mg/L
does not represent the maximum tolerable level in livestock or wildlife. The citation
provided as support lacks consistency with Wyoming produced water. Whereas Wyoming
produced water typically has a sodium-bicarbonate or sodium-chloride signature, the
reference, a South Dakota extension bulletin (Lardy and Stoltenow 1988) recommends
<3,000 mg/L for sulfate-dominated TDS water for conditions in South Dakota. Thus, this
recommendation more accurately describes toxicity thresholds for sulfate. It is important to
note that all of the references cited in the petition are non-peer reviewed recommendations

based on a review of either scientific literature or other extension publication bulletins.
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1.7 Summary and Conclusions

To analyze the adequacy of the current effluent limits and the validity of the petitioners’
proposed limits to protect wildlife and livestock, a risk analysis was done of livestock and
wildlife chemical risk from TDS, sulfate and barium levels in surface water bodies created or
impacted by produced water in Wyoming. This was accomplished by investigation along
two lines of evidence. The first line included peer-reviewed scientific literature on water
quality effects on animal species; the investigation sought to determine the water quality
attribute (TDS, sulfate, barium) levels that are protective of animal species of interest,
including livestock (cattle and sheep) and wildlife (mammals and birds). The second line of
evidence included data compiled from ranchers and others in Wyoming who use produced

and natural water sources for their livestock or farming use.

The analysis followed the US EPA’s Guidelines for Ecological Risk Assessment (US EPA
1998), which outlines three basic steps for ERAs: problem formulation, analysis, and risk

characterization.

1.7.1 Problem Formulation Summary

In the problem formuiation stage, background information on the availability and quality of
water bodies in Wyoming (both from natural and produced water sources) was reviewed, and
animal use of those water bodies was described. There are more than 64,000 currently active
CBNG and conventional oil and gas industry wells in Wyoming. Some of the water
produced as a result of oil and gas extraction is discharged into reservoirs or naturally
occurring drainages. Livestock and a variety of wildlife species utilize both natural and
enhanced (from produced waters) surface water bodies for food, shelter, breeding ground and
water resources. Examples of the water quality from active produced water discharges across
Wyoming compared to the petition proposed standards are shown in Table 1-1. Much of this
water could not be discharged if the petition-proposed water quality effluent limits were
adopted by the WDEQ.

An ecological conceptual model was presented to describe the relationships between the
stressors (produced water bodies) and biological components. Finally, a set of endpoints was

identified to ensure that the risk assessment goals are consistent with the petitioners’
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statements and goals regarding WDEQ water quality regulations. The assessment endpoint
identified in this risk analysis is the protection of the health and well-being of populations of
Wyoming livestock and wildlife species from any adverse effects due of consuming surface

water.

1.7.2 Exposure Analysis Summary

The analysis phase of the risk assessment examined the two primary components of risk:
exposure and effects. In the exposure analysis, the exposure profiles for barium, sulfate and
TDS were reviewed and exposure profiles for indicator species were identified. The fate and
transport of constituents of interest in the environment play a significant role in determining
toxicity to receptors. The chemical composition of the water, e.g., pH, hardness, dissclved
organic carbon content, etc., strongly influences the speciation of constituents and the degree

of uptake by biological organisms.

Barium compounds such as barium nitrate and barium chloride are soluble in water.
However, the solubility of barium is often limited by the presence of sulfate and carbonate
which bind the barium in sparingly soluble forms including barium sulfate and barium

carbonate compounds. These forms of barium are relatively nonbioavailable.

Aqueous sulfate reacts with nearly all constituents, from metals to salts to organic matter, to
form chemical complexes. In animals, inorganic sulfur is converted into organic sulfur, an

essential component of proteins and other organic compounds.

Total dissolved solids (TDS) is a measure of all constituents dissolved in water. In natural
and produced water, the most abundant of these constituents are typically chlorides,
carbonates, bicarbonates and sulfates (collectively referred to as ‘anions’), and calcium,
magnesium, potassiurn, and sodium (collectively referred to as ‘cations’). Most compounds

must be dissolved in water to be absorbed from the digestive tract.

The receptors chosen for the risk analysis included a developing ruminant (growing heifer), a
nonruminant small mammal (rodent), and waterfow] (mallard duck}). These receptors are
representative of the types of livestock and wildlife species in Wyoming that are exposed to

surface water bodies, including locations where produced water effluent might be deposited.
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1.7.3 Effects Analyses Summary

The effects analysis was divided into two parts. In the first part, existing toxicity studies and
published guidelines were reviewed for each of the constituents of interest, and the methods
used to derive TRVs were described. During the literature review, it was recognized that
there were gaps between the constituent concentration clearly identified not to result in any
effect, and the concentration found to result in a significant adverse effect. Concentrations in
between these extremes (NOAEL, LOAEL) have not vet been evaluated and hence the
potential for risk is unknown. We conservatively based the water quality benchmarks on the
lowest of geometric means between the NOAEL and LOAEL. In addition, there are many
differences in the environmental conditions between literature-based toxicity studies and
environmental conditions in Wyoming. These differences have important impacts on animal

tolerance to constituent exposure.

To reconcile the gaps in data and differences in study conditions from the Wyoming
environment, a second method of effects evaluation was undertaken that involved a
compilation of field-based data of water body users in Wyoming. Interviews with ranchers
and other users of water bodies in Wyoming were undertaken to identify anecdotal as well as
quantitative measures of effects. The field-based data served to support toxicity study results

and fill in data gaps in the literature-based studies.

Overall, the ranchers indicated that water containing sulfates up to 3,100 mg/L. and TDS up
10 5,390 mg/L. did not result in adverse risk to livestock in Wyoming’s Bighorn and Powder
River basins. Weaning rates, weaning weights, body condition, breeding percentage and
death rates were no different between pastures associated with natural water sources, and
those with produced water, which typically contain higher concentrations of sulfates and
TDS. Adverse effects were apparent in livestock exposed to evapoconcentrated surface
water that originally contained more than 4,000 mg/L sulfate and 7,000 mg/L. TDS.
Analyses of effects of these concentrations on wildlife were less conclusive; however, it
appears that no adverse risk to wildlife occurred from exposure to water at Loch Katrine,

which contains elevated sulfates and TDS relative to background.
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1.7.4 Risk Characterization Summary

In the risk characterization step, ranges of WQCs were derived for each receptor-constituent
combination from the reviewed literature sources. The WQCs were then used to derive a

single recommended water quality benchmark for each constituent.

There were relatively few toxicity studies available for barium. Hence, additional
uncertainty factors were employed to derive WQCs for livestock. The final WQCs for
barium ranged from 13 to <915 mg/L. Although the degree of uncertainty associated with
these benchmarks was high, even the lowest barium water quality benchmark derived (13
mg/L for ruminants) was over an order of magnitude higher than the proposed limit.
Similarly, Canada’s lowest recommended water quality criteria for livestock at 5 mg/L. is also

over an order of magnitude higher than the proposed limit.

Sulfate toxicity thresholds for birds and nonruminant mammals were consistent between
studies. NOAELs for growing cattle were typically identified in the studies at 604 mg/kg/d
or less, though one or two studies identified LOAELSs at lower concentrations. Most studies
were performed in a feedlot environment. Johnson and Patterson (2004) demonstrated that
the conditions in feedlots are more stressful to the animal, resulting in reduced toxicity
thresholds to growing cattle compared to conditions in open rangeland environments.

The reported NOAEL from the open rangeland tests was 360 mg/kg/d (Johnson and
Patterson 2004).

The final WQCs for sulfate ranged from 1,780 mg/L (lowest NOAEL) to <7,500 mg/L
(highest LOAEL). These WQCs were consistent with the concentrations identified in the
field-based studies, which found that concentrations up to 3,100 mg/L do not result in

adverse risk to either wildlife or livestock.

The toxicity of TDS depends in part on its dominant constituents. The literature review
focused on sodium-chioride-dominated TDS waters. The WQCs for TDS ranged from 4,750
to <11,700 mg/L. Uncertainty associated with the range of WQCs derived for growing cattle
is low. Relative to barium and sulfate, a larger dataset was available for growing cattle;
toxicity thresholds were largely consistent among studies, but N/LOAELs varied widely

between studies. However, due to the feedlot conditions in most toxicity studies, these
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WQCs for livestock are conservative. Moreover, literature-based toxicity thresholds for TDS
in growing cattle are consistent with the field-based data gathered from Wyoming ranchers,
who indicate that concentrations up to 5,390 mg/L do not result in adverse effects on growing

or adult cattle.

The results of the risk analysis yielded the following recommended water quality benchmarks

for barium, sulfate and TDS:

Benchmark/Limit Barium Sulfate TDS
Recommended benchmark: 13 3,010 5,600
Current effluent limit: None 3,000 5,000
Petition proposed limit: 0.2 500 2,000

Table 1-13. Summary table of recommended water quality benchmarks for barium, sulfate and TDS that are
protective of livestock and wildlife receptors, compared to the current WDEQ effluent [imits and the petition’s
proposed effluent limits. All results in mg/L.

The recommended benchmarks derived in this analysis are consistent with the current
WDEQ effluent limits for sulfate and TDS. Furthermore, this ERA shows that there would
be no incremental reduction in the injury to the health and well-being of animals and wildlife
if water quality effluent limits were reduced to the petitioners’ requested limits. The
petitioners’ proposed limits for barium, TDS and sulfate are not supported either by this

analysis or by the literature cited in the petition.
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2 Economic and Social Effects of Water Quality Limits of
Produced Water

2.1 Introduction

The Wyoming Department of Environmental Quality (WDEQ) is reviewing a petition to
change the current effluent limits for total dissolved solids (TDS) and suifate, and to add an
effluent limit for barium, for coal bed natural gas (CBNG) industry produced water. The
petitioners argue that the current effluent limits are not “protective of stock and wildlife.”
However, the State, before recommending water quality standards (including effluent limits})

for Wyoming, must consider a range of criteria (W.S. 35-11-302(vi}), including:

(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 direct response to the petition, the ecological risk assessment (ERA, Chapter 1 of this
report) evaluated W.S. 35-11-302(vi}(A), the character and degree of injury to the health and
well-being of livestock and wildlife affected by effluent limits. However, other factors that
bear upon the reasonableness of effluent limits should not be overlooked. Principally, the
character and degree of injury to the well-being of the people, and the social and economic
value of produced water discharge should be carefully weighed, because the decision to
change current effluent limits would affect not only water guality, but ultimately water
quantity. This is because unnecessarily stringent effluent limits for produced water
discharges will result in reduced water discharge to surface water bodies, since the
economics of treating large quantities of produced water are such that injection/reinjection,

deep disposal, and/or reduced exploration and development are likely results of additional
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treatment requirements. For examples, see Table 1-1 for a comparison of current discharge

water quality data to the petition proposed limits.

Social and economic value to residents in Wyoming, and possible injury caused by
reductions in exploration/development and produced water discharge are described in
subsequent sections of this report. Although the petition targets only CBNG production in
Wyoming, conventional oil production operations could also be affected by state-wide

changes in effluent limits, and hence the effects on these industries are also considered.

Counties principally affected by produced water discharges include Bighorn, Hot Springs,
Washakie and Park counties in the Bighorn basin; Freemont and Natrona counties in the
Platte River basin; and Converse, Campbell, Johnson, Natrona and Sheridan counties in the
Powder River basin. Hence, for purposes of this report, economic and social considerations

are focused on these areas only.
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2.2 W.S. 35-11-302(vi}{B) - The Social and Economic Value of the Source

of Pollution

Since the advent of conventional and CBNG produced water discharge in Wyoming,
numerous livestock owners, farmers and wildlife populations have used the increase in water
supply to their advantage. Letters of beneficial use, written by landowners and received by
industry, BLM and state agencies, describe a heavy dependence on produced water discharge

to support their livelihood in ranching and farming (Appendix B). Examples include:

» Produced water in Five Mile Creek supports over 2,500 head of livestock for two
operators (B. Garland 2002, L. Mantle 2002).

¢ R, Pattison (2002) is able to generate income by renting irrigated pastureland to cattle
and sheep ranchers. The productivity of the irrigated pastureland is the result of using
produced water discharges.

e J. Wilson and T. Wilson (2006) rely on produced water sources from the Gebo and
Little Sand Draw oil fields to maintain their cattle herds on 19,000 acres of
BL.M lands.

e R. Larson (2002) uses produced water discharges for livestock and irrigation
operations in his 3,000-acre pasture.

e A.Baird (1988) was able to increase his crop production by 300% between 1968 and
1988 with the use of produced water. Similarly, P. Ward (2006) cites a 300%
increase in alfalfa hay production attributable to produced water sources.

s Produced water from Hamilton Dome oil field has been used to irrigate about 500
acres of ranchland along Cottonwood Creek, which otherwise could not be irrigated
(J. Baird 1988).

In addition to individuals’ letters, use attainability analyses for Salt Creek and Cottonwood
Creeks (RETEC 2004, SWWRC et al. 2002) surveyed agricultural uses of these areas, and
found that most of the available land that receives produced water discharges is now used
almost year-round for livestock grazing of cattle and sheep. Ranches in the Salt Creek area
consist of both privately owned land and leased land. Almost all of the ranches have access
to Salt Creek or related tributaries that receive discharged produced water. Ranching on the
lands adjacent to Salt Creek produced over 4,500 head of cattle and 3,300 head of sheep in

2002. Distributed between eight operations, this inventory accounts for 0.3% of all cattle and
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0.7% of all sheep raised in Wyoming in 2002 (NASS 2002). About 35 landowners have
property adjacent to Cottonwood Creek; nearly all of them benefit from produced water
discharges through irrigation and/or stock watering. An estimated two-thirds of all crop
production in the Cottonwood Creek area was attributable to produced water discharges.
A good portion of the crops includes grass hay and alfalfa, which are used to feed cattle in

winter months, hence further benefiting ranchers.

Produced water discharges also support populations of wildlife species that may not
otherwise be viable. Improved water quality of the streams from produced water discharges
in the Powder River basin, and the perennial streams created in the Bighorn basin from
produced water discharges, attract many wildlife species and supports greater populations,
including big game, small game birds, and wild horses. The increase in game populations
also generates greater revenue from hunting, fishing, and related tourism in the Cottonwood
Creek area (SWWRC et al. 2002). The drainages create additional foraging areas for a
variety of large and small mammals and, subsequently, important prey resources for raptors.
The creeks are used as stopover resting and foraging areas for a variety of migratory birds
and waterfowl species, and habitat for threatened and endangered species. Finally,
discharges may also support critical habitat for water-dependent species such as beaver and

muskrat (RETEC 2004, SWWRC et al. 2002).

In the Bighorn basin, the Loch Katrine, a playa lake enhanced and maintained by produced
water from the Oregon Basin oil field in Park County, WY, is a nesting and feeding ground
for many species of migratory birds, raptors and waterfowl, including two species of
threatened and endangered species: peregrine falcon and bald eagle; and three candidate
species: the long-billed curlew, white-faced ibis, and ferruginous hawk (Ramirez 1993). The
The Loch Katrine has received state and federal grants to maintain and improve the wetland

complex. These funds help support local jobs and bird conservation programs.

Letters of beneficial use cite other instances of wildlife use of newly created and improved
habitat in the Bighorn and Powder River basins (e.g., J. Wilson 1988, 1. Schultz 1988, D.
Grabbert 1988). Wild horse populations also frequent the Dry Creek area (G. Flitner,

personal communication), and letters of beneficial use cite heavy dependence on the
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discharges from the Qregon Basin oil field for maintaining wild horse herd sizes (FOAL
2006). Finally, in the Platte River basin, use attainability analyses identified 97 species of
birds and mammals in the area near Poison Spider Creek that benefit from produced water

discharges (Gene R. George & Associates et al. 2005).

The quality of produced water discharges in certain circumstances improves water quality of
natural drainages. In drainages within the Powder River basin, natural background
concentrations of TDS and sulfates can reach as much as 22,000 mg/L. TDS and 12,000 mg/L
sulfate, resulting in acute adverse effects in cattle and wildlife, including death (RETEC
2004, A. Baird 1988, J. Baird 1988). Ranchers in this area have indicated a preference for
using produced water discharge, as concentrations from the effluent are lower than natural
background concentrations in Salt Creck (RETEC 2004). In the Bighorn basin, increases in
water flow in Dry Creek lessen the effects of evapoconcentration of natural waters, which

can result in adverse effects on cattle (D. Schlaf; Appendix A).
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2.3 W.S. 35-11-302(vi}{A) - The Character and Degree of Injury to or
Interference with the Health and Well-Being of People, Animals, Wiidlife,
Aquatic Life and Plant Life Affected

The ERA (Chapter 1) found that there would be no incremental reduction in injury to the
health and well-being of animals and wildlife if effluent limits were changed to the
petitioners’ requested limits. In addition, the social and economic injury to the people was

evaluated as a result of changing the effluent limits,

The decision to change current effluent limits would affect not only water quality, but
ultimately water quantity, because unnecessarily stringent effluent limits for produced water
would likely result in reduced water discharge to surface water bodies. The economics of
treating large quantities of produced water are such that injection/reinjection, deep disposal,
and/or reduced exploration and development are likely results of additional treatment

requirements.

2.3.1 Economic injuries of reduced exploration and development

Econormically, field revenue from oil and gas extraction facilities provides jobs and
associated earnings, production taxes and royalties, as well as basic export revenue. State-
wide, the oil and gas industry supported 2,995 employees in 2002, with a total annual payroll
of $162 million (US Bureau of the Census 2002). In addition, support activities for oil and
gas operations, including drilling of oil and gas wells, employed an additional 9,200
employees with earnings totaling $332.6 million in 2002. The value of shipments, sales and
receipts for oil and natural gas industries in Wyoming totaled $3.9 billion (in 2002),
representing ~14% of the total sales, shipments and receipts for the state. At least a portion
of these revenues is expected to be negatively impacted by a loss of opportunity to surface

discharge produced water.

For example, in the Bighom basin, the Hamilton Dome oil field produces both oil and natural
gas. Elimination of this oil field would result in a loss of $28.7 million of total annual
economic output (in 1997 dollars), and 136 jobs in Hot Springs County, with earnings
totaling $4.1 million annually (SWWRC et al. 2002). An additional 51 jobs across Wyoming
are supported by this oil field.
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In Natrona County, elimination of the South Casper Creek field, a crude oil production
facility that surface-discharges produced water, would have resulted in the loss of over

$3 million of the county’s basic exports in 2002, and losses of associated jobs, with annual
earnings totaling $487,142 in 2002 (Gene R. George & Associates et al. 2005).

Elimination of oil fields in the Salt Creek area of the Powder River basin would result in the
loss of over 175 jobs and $4.6 million in annual earnings (in 1997 dollars) for Natrona and

Johnson counties (Taylor 1999).

2.3.2 Social injury of reduced oil and gas exploration/development

The presence and activity of oil and gas extraction facilities significantly contribute to the
well-being of local communities, via fiscal contributions of taxes and royalties. County
income from these operations supports various public facilities, including schools, hospitals,

libraries, fire departments, environmental programs, and the county general fund.

In Natrona County, elimination of the South Casper Creek field would result in a reduction of
property tax income by 2.5%, severance taxes by 0.04%, sales and use taxes by 0.16%, and
2.5% of federal royalties for the county (on average, between 1997 and 2002; Gene R George
& Associates et al. 2005). The total dollar amount (in 2002 dollars) of the loss of these tax

and royalty contributions is estimated at $424,085.

Loss of funds associated with the Hamilton Dome oil field would reduce social contributions
to Hot Springs County (in terms of fiscal contributions) totaling 29% of total property taxes,
9% of general fund revenues, 27% of the library system’s total revenues, 2% of county
hospital revenues, 9% of the county weed and pest management program, 29% of the rural
fire district budget, and additional funds for school districts averaging $1.4 million annually
(SWWRC et al. 2002).

Elimination of the Salt Creek fields would result in losses of $2.8 million in property tax
revenue for Natrona County (in 1997 dolars): $2 million for public schools, $500,000 for
county government, and $300,000 for community colleges (Taylor 1999). State severance

taxes for the Salt Creek fields in 1997 were estimated at $2.4 million; 2.6% ($62,257) of the
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total severance tax was received by Natrona County and 0.2% ($4,789) was received by

Johnson County.

2.3.3 Economic injury of eliminating produced water discharges

Farming and ranching is a mainstay of many local economies across Wyoming, There were
5,282 cattle and calf ranches in Wyoming in 2002 (4,590 being beef cow ranches) and 5,191
irrigated cropland farms (NASS 2002). The total number of cattle inventoried in 2002 in
counties' impacted by produced water discharges was 598,000 head. The combined
marketing receipts from agricultural sales in Wyoming totaled $864 million in 2002, with an
average of ~$91,700 per operation. Of the total, $726 million was derived from livestock
sales (~$645 per head). Operators incurred $518.5 million in production expenses, including
livestock, feed, fuel, hired labor, and interest on loans. This leaves a residual net cash return

of $207.5 million, or an average of ~$39,000 per livestock operation (before property taxes).

Drought conditions in an already semiarid climate with declining land availability and
difficult market conditions have contributed to economic hardships for Wyoming farmers
and ranchers in recent years, Rancher interviews in October and November 2006 cite
drought-related herd reductions, between 10% and 30% or more (Appendix A). Others cite
total dependence on produced water sources, as natural water bodies have disappeared (e.g.,
M. Brown 2006, L. Mantle 2002, D. Griebel 2002, J. Fike 2002, P. Renner 2002, M. May
2002, N. Sanford 2002, R. Larsen 2002, T. Brown and M. Brown 1988, D. Grabbert 1988).
The number of cattle ranches across Wyoming declined 18% between 1997 and 2002,
However, with the advent of produced water discharges, many ranchers and farmers are able
to continue to make a living in Wyoming; in fact, cattle inventories have increased in recent

decades, relative to national inventory numbers (Figure 2-1).

Data from the 2002 National Agricultural Statistics Service was gathered to evaluate
economic indices in Wyoming and estimate losses from potential reductions in produced
water outputs. In 2002, Wyoming farmers and ranchers reported an aggregate of

34.4 million acres of land in use as part of their operations. The total includes private, state

and federal lands covered by grazing allotments, used as pastureland or grazing range. About

! Bighorn, Campbeli, Converse, Fremont, Hot Springs, Johnson, Natrona, Sheridan, Washakie
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[.54 million acres, mostly cropland, is irrigated. In the Cottonwood Creek area of the
Powder River basin, 50% of iirigated land is pastureland, which provides winter and spring

range and winter feed for the cattle and livestock herds (SWWRC et al. 2002).

Water loss from the Cottonwood Creek area would reportedly correspond to reductions in
herd size, between 15% and 20%, resulting in an estimated loss of $2 million in livestock
sales, according to the use attainability analysis for Hot Springs County (SWWRC et al.
2002). Additional loss of irrigated pastureland was estimated at 8%. These pasturelands
correspond to 1,600 acres of irrigated cropland and 4,000 tons of annual hay production. The
use attainability analysis also estimates economic losses of 1.7% ($3.3 million} of total
annual economic output (in 1997 dollars) and $645,000 in annual labor income associated

with direct reduction in annual livestock receipts.

Ranchers (McCarty, Flitner, and Schlaf) in the Bighorn basin estimated reductions in herd
sizes between 30% and 50% from [oss of produced water in Dry Creek (Appendices A and
B), resulting in an estimated loss of $387,000 to $645,000 in annual livestock sales (@ $645
per head).

Herd reductions resulting from produced water losses in Salt Creek are estimated between
20% and 40% (RETEC 2004). This area supports more than 4,575 head of cattle (surveyed
in 2002); corresponding losses of livestock sales from this area are estimated between

$590,175 and $1.1 million (@ $6435 per head).

Letters of beneficial use from individuals indicate that reduced discharge to surface water
bodies would result in herd reductions in many counties across Wyoming. The total number
of cattle inventoried in 2002 in counties' impacted by produced water discharges was
598,000 head. Combined herd losses of 15% to 50% in these counties would incur estimated

losses between $57 million and $192 million in livestock sales (@ $645 per head),

Many ranchers cite additional costs of developing alternate water sources (wells, water
hauling, ice breaking, etc.) if produced water were not available (e.g., M. Dennis 2006,

D. Griebel 2003, N, Sanford 2002; G. Flitner and M. McCarty, personal communication;
Appendix A). J. Kearns (1989) estimated an initial cost of $140,000 and $10,000 annually to
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maintain watering wells on Bighorn basin properties if produced water were not available.
Associated job losses are cited in several areas: at Cottonwood Creek, an estimated 20 full-
or part-time jobs would be eliminated if there were no produced water discharge; and

D. Flitner estimates that a portion of the 40 full- or part-time jobs in his Bighorn basin
pastures are maintained by the use of grazing lands supported by produced water discharges
(D. Flitner 2006). B. Basse, chairman of the Hot Springs County Commissioners, cites a
heavy economic dependence on agriculture, tourism, and oil/gas industries, all of

which would be negatively impacted by reduced water discharges in this area

(SWWRC et al. 2002).

Finally, the economic impact of loss of wildlife populations would primarily affect revenue
generated from hunting, fishing and tourism. In 2001, tourism accounted for an estimated $1
billion in state revenue (Wyoming 2006). Sales from hunting and fishing licenses, travel,
and lodging would be reduced as a result of loss of wildlife in many areas benefiting from
produced water discharge. Revenues raised through license sales support state wildlife
agencies, their conservation projects, and their hunter education and aquatic resources
education programs. In addition, the Loch Katrine wetland complex receives governmental
financial support for its maintenance and operation, which includes local jobs and bird

conservation programs.
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2.4 Summary and Conclusions

Wyoming DEQ must consider a range of criteria before recommending effluent limits (W.S.
35-11-302(vi)). These criteria include the character and degree of injury to the well-being of
people, and the social and economic value of produced water discharge should be carefully
weighed, because the decision to change current effluent limits would not only impact water

quality, but also ultimately water quantity.

Numerous landowners in the Powder River and Bighorn basins of Wyoming benefit from
produced water discharges, through irrigation and/or stock watering, with several examples
highlighted above. Produced water also supports populations of wildlife species that may
otherwise not be viable, including wild horse populations. In addition, produced water

discharges in certain circumstances improve the water quality of natural drainages.

The risk assessment found that current WDEQ effluent limits pose no measureable adverse
effect to the health and well-being of domestic livestock and wildlife. Furthermore, there
would be no incremental reduction in wildlife or livestock injury if water quality effluent
limits were changed to the petitioners’ requested limits. The social and economic injury to

people was evaluated as well.

Economic injuries of reduced exploration and development included lost revenue from oil
and gas extraction facilities in the form of jobs and associated earnings, and basic

export revenue:

» Elimination of the South Casper Creek field would result in losses of $3 million (in
2002 dollars) to the basic exports of Natrona County, with additional losses of 18 jobs
with annual earnings totaling $487,142 (in 2002).

e Elimination of the Hamilton Dome oil field would result in losses of $28.7 million (in
1997 dollars) in state total annual economic output, with associated losses of 136 jobs
in Hot Springs County alone with earnings totaling $4.1 million annually. An
additional 51 jobs across the state of Wyoming are supported by this oil field.

¢ Elimination of the Salt Creek fields of the Powder River basin would result in the loss

of over 175 jobs and $4.6 million in annual earnings (in 1997 dollars) for Natrona and
Johnson counties,

FATDS CO450A\Final ERA ReporttWY WaterQualityUsereportGeomegaFinal doc 53





Chapter 2 — Economic and Socia! Assessment Summary and Conclusions

Social impacts include loss of financial contributions toward the improvement and well-

being of local communities. County income from operations supported by produced water

discharges include various public facilities including schools, hospitals, libraries, fire

departments, environmental programs, and the county general fund:

In Natrona County, elimination of the South Casper Creek field would result in
reduction of related taxes and royalty contributions totaling $424,085

(in 1997 dollars). These contributions account for 2.5% of county property tax
income, 0.04% of severance taxes, 0.16% of sales and use taxes, and 2.5% of federal
royalties for the county;

Loss of funds associated with the Hamilton Dome oil field would reduce fiscal
contributions to Hot Springs County totaling 29% of total property taxes, 9% of total
general fund revenues, 27% of the library system’s total revenues, 2% of county
hospital revenues, 9% of the county weed and pest management program, 29% of the
rural fire district budget, and additional funds for school districts averaging $1.4
million annually (in 2002 dollars).

Elimination of the Salt Creek fields in Natrona County would result in losses of
$2.8 million in property tax revenue (in 1997), of which $2 million went to public
schools, $500,000 to county government, and another $300,000 to community
colleges. Additionally, state severance taxes for the Salt Creek fields in 1997 were
estimated at $2.4 million; 2.6% (862,257) of the total severance tax was received by
Natrona County, and 0.2% ($4,789) was received by Johnson County.

Even with continued industry presence, estimated costs of eliminating produced water

discharges include:

15% to 20% loss of cattle in the Cottonwood Creek area, corresponding to an
estimated $2 million in lost livestock sales;

economic losses of 1.7% ($3.3 million) of total annual economic output and $645,000
in annual labor income in Hot Springs County;

an 8% loss of irrigated pastureland in the Cottonwood Creek area, corresponding to a
loss of 1,600 acres of irrigated cropland and 4,000 tons of annual hay production;

livestock losses estimated between 30% and 50% by several ranchers in the Bighorn
basin, resulting in estimated losses of $387,000 to $645,000 in annual livestock sales;

livestock losses estimated between 20% and 40% in the Salt Creek area,
corresponding to an estimated $590,175 to $1.1 million in lost annual livestock sales;

negative impacts state-wide from loss of livestock revenue;
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o additional costs to ranchers to develop alternative water sources such as wells, water
hauling and breaking ice;

¢ associated job losses related to ranching and farming;

e lost revenue from hunting, fishing and tourism due to declining wildlife populations;
and

¢ lost access to federal funding and associated employment at the Loch Katrine
wetland complex.

Loss of opportunity to surface discharge water would have a negative impact on oil and gas
production, as well as jobs, across the state of Wyoming. State-wide, the oil and gas industry
supported 2,995 employees in 2002, with a total annual payroll of $162 million (US Bureau
of the Census 2002). In addition, support activities for oil and gas operations, including
drilling of oil and gas wells, employed an additional 9,200 employees with earnings totaling
$332.6 million in 2002, The value of shipments, sales and receipts for oil and natural gas
industries in Wyoming totaled $3.9 billion (in 2002), representing ~14% of the total sales,
shipments and receipts for the state. At least a portion of this revenue is expected to be
impacted by the loss of opportunity to surface discharge water, A state-wide analysis of
gconomic and social benefits and injury from loss of produced water surface discharge,
exploration and development is recommended to evaluate the total impact of the petitioners’

proposed effluent limits.
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Water Quality and Beneficial Use, WY Produced Water

Table 1-2, Wildlife species recorded in the Cottonwood Creek
area near the confluence of the Bighorn River.

Mallard duck

Blue-winged teal

Canada goose

Cireat blue heron

Sandhill Crane

Wilson's phalarope

Spotted Sandpiper

Killdeer

Mountain Plover

Gray partridge

Chukar

Sage grouse

Ring-necked pheasant

Mourning dove

Northern harrier

Red-tailed hawk

Golden eagle

Bald eage

Prairie falcon

Metlin

American kestrel

Great horned owl

Borrowing owl

Yellow-billed cuckoo

Belted kingfisher

Common nighthawk

Western kingbird

Cassin's kingbird

Hoerned lark

" Black-billed magpie

Western meadowlark

Brewer's blackbird

Pine siskin

Vesper sparrow

Savannah sparrow

(irasshepper sparrow

Lark sparrow

Song sparrow
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Water Quality and Beneficial Use, WY Produced Water

Table 1-4. Birds and mammals surveyed in the South Casper Creek field
near Poison Spider Creek.

FATDS CO450AWInal ERA RepartiChaptertTables.xls

Mailard

Gadwall

Wigeon

Ruddy Duck

Virginiz Rail

Sora

American Coot

Killdeer

Baird's Sandpiper

California Gull

Turkey Vulture

Golden Eagle

Northern Harrier

Greater Sage Grouse

Mourning Dove

Western Kingbird

Say's Phoebe

Western Flycatcher

Homed Lark

Unknown Swallow

Black-billed Magpie

House Wren

Gray Catbird

Sage Thrasher

European Starling

Wilson's Warbler

Common Yellowthroat

Brewer's Sparrow

Chipping Sparrow |

Savannah Spartow

Vesper Sparrow

Unknewn Sparrow

Lark Bunting

Western Meadowlark

Brewer's Blackbird

Northern Oriole
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Appendix A-Rancher interviews Introduction

Introduction

A field-based data gathering and analysis exercise was undertaken to gather effects data
specific to users of water bodies in Wyoming. In-person and telephone interviews were
conducted on a handful of ranchers in the Bighorn and Powder River structural basins in
Wyoming to gather information on the nature and extent of produced or natural water usage
and effects noted from use. Where available, data was obtained from these ranchers to
quantitatively evaluate the effects from exposure to the various sources of water. Interviews

were given with:

Name Basin Affiliation

1. Mr. Greg Flitner, and Mr. Dave Flitner Bighorn

2. Mr. Mick McCarty Bighorn
3. Mr. Don Meike Powder River
4. Dr. Trey Patterson Powder River
5. Mr. Don Schiaf Bighorn
6. Mr. Frank Shepperson Powder River

The following sections describe the information given by the various ranchers during the

interviews.
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In-person interview with Mr. Greg and Dave Flitner, 10/24/06

The Flitners manage beef cattle, sheep and some horses. They ranch all their cows (~950
head in 2005) in the sprihg and fall on BLM lands adjacent to Dry Creek near the Cody
Highway. Dry Creek has average sulfate and TDS concentrations of 2,720 mg/L and 5,080
mg/L, respectively. Produced water sources account for 100% of water availability on these
lands, because drought has eliminated other natural reservoirs. The Flitners have additional,
private lands in the Bighorn basin and leases on Heart Mountain and Johnsen County, and
the cattle typically graze there during the summer months. Water resources in these areas
originate from natural sources, with estimated concentrations of 1,180 mg/L and 2,310 mg/L

sulfate and TDS, respectively, based on average background concentrations.

In 20035, herd size on produced water pastures totaled 950 cows. Total herd size was 950
cows, 800 yearlings, 150-200 qtr horses. Due to drought, herd size has been reduced an
estimated 50% since 1997.

The Flitners noted no variation in cattle quality between lands containing produced water
discharges and natural waters, and in fact related that sometimes production from pastures
utilizing produced water is better due to increased water availability. No cattle refusal of
water was noted. Weaning weights were recorded in calves that started out the spring in
various produced water and natural water-associated pastures (Table A-1). These records
demonstrate that no adverse effect on weaning weights occurred on calves that drank the
produced water containing elevated sulfate and TDS relative to natural sources. Seven-year
average weaning weights from the Dry Creek (produced water) pastures were in fact higher
than the pastures that did not have produced water availability. The Flitners do not utilize a

supplemental mineral program.

If produced water were to stop being available, Mr. Greg Flitner estimates they would have
to cut ~50% of the herd size, with associated employee cuts. The Flitners currently employ
40 full and part time jobs. In addition, the Flitners stated that loss of the produced water in
Dry Creek would result in them vacating these pastures, as they would no longer be
economic to graze. Conflicts between cattle, wildlife, and wild horses would be expected to

increase without the produced waters.
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In-person interview with Mr. Mick McCarty, 10/23/06

MeCarty Ranching, LLC, a family owned company, operates several ranches in the Bighorn
basin, with a total herd size of about 2,000 head. They utilize 4 pastures totaling 1600 acres
of private and 28,000 acres of BLM lands which contain exclusively produced water sources
originating from the Oregon Basin facility. The herd size on these lands is between 400 and
600 head, all cattle. The pastures include Avon, South/North Oil Wells, Lake and Highway
pastures. The produced water from the Oregon Basin is discharged into Dry Creek, which
runs throughout these pastures. Oregon Basin produces approx. 500,000 barrels of
water/day, of which 100,000 BPD is surface discharged and the rest reinjected (M.
Blakesley, pers. comm). Surface water concentrations near these pastures average 4,830
mg/L. TDS and 2,300 mg/L. sulfate, with maximums as high as 5,390 mg/L TDS and 3,100
mg/L sulfate (measured between 2002 and 2006). Lake pasture has 1 water well in addition
to the produced water sources. Mr. McCarty noted that the cattle seem to prefer drinking the
water near the outfall point where the produced water is discharged to Dry Creek, perhaps

due to the warmer temperature of the water.

The cows utilize the produced water pastures between November and May. Two out of 4
pastures are used per year (allowing a 2-year fallow period). The cattle only forage on the
open range, plus they are given a mineral supplement package and protein formulated by Dr.
Trey Patterson. They prefer winter fat, kochia, grasses, and salt sage where available. There
are other ranches owned or leased by McCarty Ranching LL.C that receive only natural water

SQUrees.

Upon acquiring the land associated with produced water sources, Mr. McCarty Ranching,
LLC retained Dr. Trey Patterson to design a supplemental protein and mineral package to
maximize production from these pastures. Because Dr. Patterson’s experience is that the
higher sulfates in the water can render copper and other trace metals less available for
absorption by the cattle, the mineral package contains a chelated copper form which remains
bioavailable even when consumed with water containing high sulfates. Dr, Patterson related
that the cattle in the area perform very well, above industry standards and production

numbers.
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Mr. McCarty noted that there were no adverse effects on the livestock that use the pastures
with produced water as compared to their pastures at which there are natural water sources.

He related the following measurement comparisons:

Measure: Produced water Natural water
1) Body condition 5 same
2) Breeding percentage 96% same
3) Death rate 2%, cows same
4) Calf weaning rate 94-95% same
5) Weaning weight Varies by calving time. same

A few other natural water bodies used to exist on some of the land but have dried up due to
drought. The pastures east of highway 120 rely exclusively on produced water sources. The
droughts have also reduced their total herd size, from about 2,500 to 1,700 this year, and

perhaps another drop in herd size next year.

The presence of produced water on the BLM lands has resulted in cost savings for McCarty
Ranching LLC, since obtaining other water sources (wells, hauling water) would be very
expensive. Ranching would not be economic to them without the produced water. He

speculates that it would also affect hundreds of other ranchers in the Bighorn basin.
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Telephone interview with Mr. Don Meike, 11/1/06

Mr. Don Meike ranches cattle (500 head) and sheep (2,500 head) on 45,280 acres along the
in the Powder River basin near the juncture of Salt Creek and Powder River. He has ranched
in this area since 1901. Herd sizes have declined 50% due to drought and rabbit infestation.
Mr. Meike recalled that before 1950, Salt Creek and Powder River were unusuable 9 months
out of the year due to the high salinity concentrations in the water. Cattle were typically
moved to a meadow pasture or to lower Powder River, or to land in the mountains. In
addition to the chemical concentrations causing adverse effects on cattle, physical risk of

cattle getting stuck in the muddy river bottom was a concern.

With the advent of produced water, Salt Creek and Powder River are now usable on a year-
round basis, Management of the herds has increased, and flexibility of management is
greater, as a result of the increased water supply. No adverse effects on the cattle herds were
seen using produced water sources compared to natural water sources previously. The cattle

graze on the open range and also receive a mineral supplement package.
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Telephone interview with Dr. Trey Patterson, 11/1/06

Dr. Patterson is a manager at the Padlock Ranch located in north central Wyoming and
Southern Montana, The ranch is large, one of the top six in the US. From their website
(www.padlockranch.com), the Padlock Ranch employs 45 people, and raise and market over
9,000 calves a year. The ranch grazes cow-calf pairs on native grassland in Montana and
Wyoming. Grazing lands are a mixture of private and leased land. In support of grazing
operations, the ranch irrigates 5,000 acres of farmland, including an annual production of
10,000 tons of dry hay, 20,000 tons of corn silage, 15,000 tons of hay silage and barley. The

production supports the winter feeding program and feedlots.

Cattle graze year round in the area. The ranch lands receive produced water from a CBNG
facility near Decker, Montana. The produced water is discharged to a reservoir which is

fenced off, and into stock tanks.

Water quality samples are taken periodically.. Concentrations generally reported are
between 1 mg/L and < 500 mg/L sulfate and up to ~3600 mg/L TDS (as measured in 2001
and 2002). Sodium is a large proportion of the total TDS. At times, the sodium level is high

enough that the mineral supplementation program for the cattle is altered.

In contrast, some natural water in the area has much higher sulfate and TDS, between 1,500
and 2,000 sulfate and up to 3,700 TDS. Produced water contributions have helped to lower

the levels of sulfate and TDS in year-round water that cattle consume.

No negative effects of consuming produced water on cattle have been seen or noted.
Weaning weights recorded over several years do not indicate any difference between cows
raised on land with produced water compared to land with other water sources. Generally,
Dr. Patterson notes that the increase in available water has resulted in an increase in cattle
performance and forage utilization. Costs to the rancher are reduced because additional

water does not have to be hauled.

The drought has affected manynatural water sources, limiting their use or rendering them

unususable. At times, the ranch has had to wean earlier due to drought levels.
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Dr. Patterson also related that his experience with cattle ranch in South Dakota. Natural
water sources at the ranch containing about 4,000 mg/l. sulfates resulted in incidences of
polio in the cattle that consumed this water source. A supplemental mineral program was
instituted there to help mitigate the effects of the high sulfates, and although some cattle
continued to be affected, the ranch continued to use the water source because it was the only

water available in the area. Despite this, the ranch was able to make a profit.
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Telephone interview with Mr. Don Schlaf, 11/1/06

Mr. Schiaf has ranched his lands since 1904. He currently ranches cattle (~300 head), and
historically has also ranched sheep. Mr. Schlaf utilizes BLM pastures associated with the
Dry Creek drainage, east of Cody. These allotments include Elk, 15-mile and Dorsey. He
rotated his cattle on a 5-month schedule on each of the pastures at Dry Creek. At times, Dry
Creek was the only source of water available as other stock ponds had dried up. Mr. Schlaf
had a cow die inexplicably in the past, and sent brain tissue samples into the veterinarian for
analysis of sulfate levels, as sulfates were typically higher in Dry Creek than for other water
bodies. The results showed that the sulfate levels in Dry Creek did not cause the death of the
cow. Lab results indicated, “the amount of sulfur in the tissue sample was not sufficient to

cause polio.”

Mr. Schlaf also related that, in the past when Dry Creek was an intermittent stream,
incidences of polio and blindness occurred in his cattle as a result of drinking

evapoconcentrated pools of water.
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Telephone interview with Mr. Frank Shepperson, 11/1/06

Mr. Frank Shepperson owns ~1,500 head of cattle on 80,000 acres in the Salt Creek valley of
the Powder River basin in Wyoming (Commerce, Natrona and Johnson counties). The ranch
includes the bulk of the Salt Creek oil field. It has 25.8 miles of frontage on Salt Creek,
including the sections immediately adjacent to the discharge points. It also has access to

several tributaries (such as Coal Draw and Castle Creek).

Salt Creek is the main water source on his lands. Other creeks in the area (above Salt Creek)
include Teapot and Castle creeks, both of which have natural water sources. The natural
water sources contain an average of 2,000 mg/L. TDS and 1,200 mg/L sulfates in 2003 and
2004, but concentrations are at times as high as 4,000 mg/L sulfate and 7,000 mg/L. TDS.
Downstream of produced water inputs, concentrations average 1,100 mg/L sulfate and 4,300
mg/L TDS.

Mr. Shepperson’s cattle use both the natural and produced water sources, and he notes that
produced water sources are the preferred water to use for his cattle. The use of natural waters
in the area have, at times, caused breeding rates and number of head to decline relative to
other areas in Wyoming receiving natural water sources. Other effects of the natural water
sources included dehydration, blindness, disorientation and death typically due to
consumption of evapoconcentrated puddles of water left in the dry creek beds. Wildlife
densities also appeared to decline when only natural water sources were available.
According to Mr. Shepperson, weight data collected by the University of Wyoming indicated
that cattle weights were significantly affected in areas where access was limited to only
natural water sources. Conversely, the weight data did not indicate that produced water

sources adversely affected cattle weights.

Another positive effect of produced water sources is that the creeks now run year-round,
instead of being intermittent. The intermittent nature of the creeks before the event of
produced water resulted in isolated, concentrated water puddles surrounded by thick mud.
The cattle would not only drink the concentrated water, but would also get stuck in the mud,

causing physical injury.
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Mr. Shepperson also noted that wildlife appeared to be using the water downstream of the
outifalls, and densities appear greater than populations present upstream of the outfalls. Mr,
Shepperson speculates that this phenomenon is a result both of changing water quantity as

well as quality.
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Appendix L
Area B AM4 Permit C1984003B

Comprehensive Evaluation of
Probable Hydrologic Consequences
Areas A,Band C
Western Energy Rosebud Mine

Prepared for

WESTERN ENERGY COMPANY - Rosebud Mine

A Subsidiary of WESTMORELAND COAL COMPANY
PO Box 99 Rosebud Lane Colstrip, MT 59323 (406) 748 5100

Prepared by:
Nicklin Earth & Water
670 S Ferguson Ave, Suite 1
Bozeman, MT 59718
406.582.0413

January, 2014





Table 16

Alluvium Water Quality Statistics

Major lons
S ' West Fork
East Fork Armells Creek Stocker Armells
Creek
Creek
Upstream Between Between Downstream
_ . B&C A&B
TDS mg/L  Average 1864 2784 2544 4084 2719 3372
Median 1860 2765 2430 4240 2800 3475
Minimum 514 876 348 188 425 216
Maximum 4880 4980 5110 11400 6040 5890
Standard Dev. 506 1014 883 1770 813 1154
No of Samples 48 a0 179 74 148 136
Specific umhos/ Average 2338 2973 28186 4051 2956 3635
Conductivity cm Median 2280 2960 2730 4225 2870 3840
Minimum 967 1210 624 322 629 1450
Maximum 4530 5100 4810 8070 5380 5790
Standard Dev. 489 896 764 1380 675 982
No of Samples 48 89 190 78 149 143
pH s.u. Average 7.5 7.8 7.4 7.3 7.5 7.4
Median 7.5 7.7 74 7.3 7.5 7.5
Minimum 71 6.86 8.5 6.8 6.7 6.48
Maximum 8.2 8.2 8.1 8 8.1 83
Standard Dev. 0.2 0.3 0.3 0.3 0.3 0.3
No of Samples 49 a7 189 76 153 148
Sulfate mg/L  Average 870 1608 1403 2442 1745 1945
Median 991 1620 1325 2500 1500 2045
Minimum 9 362 69 47 97 590
Maximum 3010 3280 3010 5910 21270 3730
Standard Dev. 371 706 552 1088 1691 771
No of Samples 48 a0 190 76 151 140
Bicarbonate mg/L  Average 620 £33 609 644 490 626
Median 586 537 588 631 480 837
Minirrum 405 135 282 178 239 281
Maximum 2080 789 2240 947 1420 1110
Standard Dev. 237 67 178 135 123 163
No of Samples 47 S0 186 75 147 141
Chleride mg/L  Average 11 16 41 38 23 19
Median 11 15 23 38 21 18
Minimum 4 2 4 ND 10 3]
Maximum 35 161 250 259 58 42
Standard Dev. 5 17 45 32 9 6
No of Samples 48 89 190 75 151 142
Calcium mg/l.  Average 145 207 235 320 223 207
Median 136 182 209 338 210 195
Minimum 52 90 31 13 71 97
Maximum 728 387 546 807 676 608
Standard Dev. 88 68 96 122 g2 64
No of Samples 48 90 190 76 151 143
B AM4 PHC Tables - Table 16 GW WQ Aluv Page 1 of 2 Q2772013






Amendment 4 CHIA — Figures

Layer 2 - Rosebud Coal
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Figure 9-84: Additional drawdown predicted in 2026 in Rosebud coal and McKay coal
from mining in AM4 compared to predicted drawdown in 2026 from currently D E
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Reporting Cycle: 2014

Montana DEQ - Water Quality Standards Attainment Record

Reporting Cycle:
Assessment Unit:
Waterbody Name:

Location Description:

Water Type:
RIVER

Hydrologic Unit Code:
HUC Name:

Watershed:

‘Basin:

TMDL Planning Area:
Ecoregion:

County:

Lat/Long AU Start (U/S):
Lat/Long AU End (D/S):

Assessment Record: MT42K002_110.pdf

Status: Unassigned

ASSESSMENT UNIT INFORMATION

2014
MT42K002_110

East Fork Armells Creek.
EAST FORK ARMELLS CREEK, Colstrip to mouth (Armells Creek)

Size (Miles/Acres) Use Class:
32.36 MILES C-3

10100001

Lower <m__0<<m61m-m:3am<
Lower Yellowstone
Yellowstone

Middle Yellowstone .Hzccﬁmzmw
Northwestern _m_.mmﬂ. _.u_m._:m
ROSEBUD CO

45.886051 / -106.622164
46.092603 / -106.761847

MONITORING INFORMATION

Date Assessment Started: 03/28/2006

Assessed By: Stermitz, Mike

\
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Reporting Cycle: 2014

(1981), Field:Notes and Data
"Biological Water Quality: Mo
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Reporting Cycle: 2014
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L.ocation Biological Data Habitat Data
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Reporting Cycle: 2014 Assessment Record: MT42K002 110.pdf  Status: Unassigned

DATA MATRIX
Biological Data

Comments: Not enough data available to conclude anything about the fishery. Macroinvertebrates sampled at 3 sites in 2005. Very few animals were
collected at the lower site, indicating thermal extremes or periodic dewatering. The dominant taxon was a tolerant dragonfly. Emergent
macrophytes probably provided a significant portion of the habitat space. Nutrient enrichment was suggested at the middle anc upper
sites. Periodic dewatering may have influenced the biology at the middle site. Blackfly larvae made up 52% of the sample at the middle
site, while midges made up 44% of the upper site. Filamentous algae may have been prevalent at the upper site. At least 2 sites
suggested poor biotic communities. The chiorophyll a value at all 3 sites was below criteria

From Colstrip to mouth {Armelis Creek)
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DATA MATRIX
Habitat Data

Comments: Site visits in 1979 reported stable banks and a channel covered with macrophytes (cattails). 3 sites visited in 2005. The banks
were stable vertically and horizontally, and were well vegetated with deep-racted grasses. The stream had access to a fioodplain,
and active erosion was minimai. Long, deep glides were prevalent, and the substrate was mostly silt. Macrophyte growth (cattails)
is common. Where cattails are not present, sediment moves during major storm events. A lack of trees was noted, but they
probably are not required for sustainability. Some rip rap, culverts, and garbage was noted through town. The overall habitat is
least or slightly impaired. .

From Coistrip to mouth (Armells Creek)

araty
W

i

o

s
i

seasonally. Riparian Assessment: Stream appears stable
vertically and horizontally.. The amount of riparian vegetation is
optimal; although the kind of vegetation is sub-optimal (lacks -
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2 %\Wm... . . - / . .%WW\

-recovering and a new riparian zone is establishing. Middle: -
Site somewhat disturbed. Moderate filamentous algae and -
macrophyte growth. Heavy sedge growth and iots of .
submerged veg.-Macroinvertebrate Habitat Assessment:

10/06/2014 14:31:54 Page 8 of 19





Montana DEQ - Water Quality Standards Attainment Record

Reporting Cycle: 2014 Assessment Record: MT42K002 110.pdf  Status: Unassigned

10/06/2014 14:31:54 Page 9 of 19





Montana DEQ - Water Quality Standards Attainment Record
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DATA MATRIX
Chemistry Data

Comments: East Fork Armells is typical of most streams in this region. The water is very hard, saline, and high in suifates. Where TSS data
was available (2005), concentrations were low. Mining activities (including water pumped from the Yeilowstone River to seeping
ponds) likely have contributed to increased TDS concentrations and "water logging” below Colstrip. Water logging may not
currently be ocurring. The elevated SC concentrations make this water unsuitable for irrigation under ordinary circumstances. The
soils must be permeable, drainage must be adequate, water must be applied in excess, and very salt-tolerant crops should be
selected. This water is acceptable for use with livestock accustomed to its use, but is not recommended for pregnant or lactating
cows. Data from the 1870’s show that NO2+NGO3 regularly exceeded criteria, although this was not the case in 2005. In 2005, TKN
at the lower site moderately exceeded the contact recreation criteria, and slightly exceeded the aquatic life criteria. At the middle
site, contact recreation and aquatic life criteria were slightly exceeded. The most reliable metals data is from the 2005 assessment,
which showed no exceedences.

Fram 1/2 mile above highway 39 to mouth {Armells Creek)

Water in the creek is less mineralized upstream from Colstrip - 404 .- VanVoast, Wayne'A. ; Hedges, Robert B:; -
an it is downstream:from the town. The water downstrearn =~ = “McDermott, John J. (1977), Hydrogeologic
- from the town: chemically resembles water from:pondsinthe = ... - “Conditions and Projections Related to.Mining
- former Rosebud mine pits.:Pre mining data are notadequate . -7 .. Near Colstrip, Southeastern. Montana;, Bulletin.
-~ forspecific comparisons between the past and the present, . = 4020 o TR
- .- but statistical tests of variances and means indicate thatno - - o

common.ions, pH,
conductivity; o
miscellaneous.
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Montana Standard (1981), Order Issued:on -
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common jons; pH, Upper: uxn_ﬁmm_ﬂ”nw_g_canma mg/L; Sodium=296 mg/L; 4652 (2005), DEQ Field Assessment Form
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 Lower: pH=7.68;

Montana DEQ - Water Quality Standards Attainment Record

Assessment Record:

Calcium=303 mg/L: Sodium=756 mg/L:

mg/L; Sulfate=3920
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ASSESSMENT HISTORY

Cycle 2006

1996- 19 miles listed as partially supporting agriculture, aquatic life, swimmable, and warm water fishery. The causes were nutrients,
salinity/TDS/chiorides, and suspended solids. The sources were agriculture, natural sources, and range land. Listed for assessment in 2004 due to
insufficient credible data.

Cycle 2008
Not assessed this cycle

Cycle 2010
Not assessed this cycle

Cycle 2012
TKN listing is being changed to a TN listing

Cycle 2014
Not assessed this cycle
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Reporting Cycle: 2014 Assessment Record: MT42K002 110.pdf  Status: Unassigned

Overall Condition of Segment

Bialogy: 1 site was sampled in 2001, and 2 fish were captured. Macroinvertebrates were sampled at 3 sites in 2005. At the lower site, too few animals
were collected apply matrices. Of those collected, a tolerant dragonfly was dominant, and heavy macrophyte growth was suggested. The middle and upper
sites indicated poor and very poor biotic communities, respectivly. Biackfly larvae made up 52% of the middle site, while midges made up 44% of the
upper site. Nutrient enrichment was suggested at both sites. The chlorophyll a value at all 3 sites was below criteria. Habitat; The banks are stable
vertically and horizontally. Very little active erosion was noted in 1879 and 2005 assessments. The banks are well-vegetated with deep rooted grasses,
and cattail stands are common. Trees are generally lacking, but are not required for sustainability. The substrate is 100% silt. Some channel disturbance
was noted through town (culverts, rip rap, a golf course) but not enough to impact the overall impairment level. With the exception of "water logging” (see
physical/chemical), the habitat is only slightly impaired.

Physical/Chemical: East Fork Armells is typical of most streams in this region. The water is very hard, safine, and high in sulfates. Where TSS data was
available (2005), concentrations were low. Mining activities (including water pumped from the Yellowstone River to seeping ponds) likely have contributed
to increased TDS concentrations and "water logging” below Calstrip. DEQ correspondence in 1998 estimated a 50% increase in TDS concentrations in the
EFAC alluvium from 1977 to 1997. Water logging may not currently be occurring. The elevated SC concentrations make this water unsuitable for irrigation
under ordinary circumstances. This water is acceptable for use with livestock accustomed to its use, but is not recommended for pregnant or lactating
cows. Data from the 1970's show that NO2+NO3 regularly exceeded criteria, although this was not the case in 2005.

In 2005, TKN at the lower site moderately exceeded the contact recreation criteria, and slightly exceeded the aquatic life criteria. At the middle site, contact
recreation and aquatic life criteria were slightly exceeded. The most reliable metals data is from the 2005 assessment, which showed no exceedences.
Other: TSS does not appear to be an accurate cause of impairment. The macroinvertebrate samples, field observations, and historical and 2005 water
chemistry data indicate that nutrients may be a source of impairment. The SC values do not appear to be vastly different from other drainages in the
region; however, the probable impact from municipal sources and industrial pond seepage cannot be ignored. The past and present impacts from changes
in groundwater chemistry, surface flow, and atmospheric deposition merits further investigation. Salinity/TDS/chiorides will remain a cause of impairment.
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USE SUPPORT DECISION
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Trophic Status: Trophic Trend:
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IMPAIRMENT INFORMATION

Cause (Confidence): Source{(Confirmed) Observed Effects

Aquaiclife 579 (Lowp 152 (N), 165 ()
56 (Low): 156 (N) .

Delisting Date
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Reporting Cycle: 2014 Assessment Record: MT42K002 110.pdf Status: Unassigned

CATEGORY INFORMATION

Frevious Cycle

Cycle 2012

Category 5 - Waters where one or more applicable beneficial uses have been assessed as being impaired or threatened, and a TMDL is required to
address the factors causing the impairment or threat.

User Defined N/A

Category

Cycle 2014 .

Category 5 - Waters where one or more applicable beneficial uses have been assessed as being impaired or threatened, and a TMDL is required to
address the factors causing the impairment or threat.

User Defined N/A

Category
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Reporting Cycle: 2014

Montana DEQ - Water Quality Standards Attainment Record

Reporting Cycle:
Assessment Unit:
Waterbody Name:

Location Description:

Water Type:
RIVER

Hydrologic Unit Code:
HUC Name:

Watershed:

Basin:

TMDL Planning Area:
Ecoregion:

County:

Lat/Long AU Start (U/S):
Lat/Long AU End (D/S):

MONITORING INFORMATION

Date Assessment Started:

Assessed By:

Assessment Record: MT42K002_170.pdf  Status: Completed

ASSESSMENT UNIT INFORMATION

2014
MT42K002_170
East Fork Armells Creek

EAST FORK ARMELLS CREEK, headwaters to Colstrip

Size (Miles/Acres) Use Class:
24.67 MILES C-3
10100001

Lower Yellowstone-Sunday
Lower Yellowstone
Yellowstone

Middle Yellowstone Tributaries
Northwestern Great Plains

BIG HORN CO, ROSEBUD CO
45.813191/-106.881882
45.886051 /-106.622164

11/14/2006
Stermitz, Mike
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Location Biological Data Habitat Data Chemistry Data
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Comments: The MBMG is presently doing an assessment to determine the polential impacts of mining to this stream. DEQ will wait until we have

the results of that study before making impairment determinations.
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DATA MATRIX
Biological Data

Comments: The 1992 and 2005 assessments indicated this segment is ephemeral. Water begins to gather and flow at or near the Hwy 39 bridge,
approximately 1/2 mile above the town of Colstrip.

Headwaters to Colsirip

~ Montana Department of Fish, Wildife, and Parks
~ (1999);:Montana Rivers Information System .
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DATA MATRIX
Hahitat Data

Comments:

Montana BEQ - Water Quality Standards Attainment Record

Reporting Cycle: 2014 Assessment Record: MT42K002_170.pdf  Status: Completed

Stream is ephemeral. Flow begins at or near hwy. 39. Mining activity (open pit coal) surrounds the stream for much of the reach. A
mine employee stated that the mine removed the channel in one section, and may be cutting through another section in the near
future. Areas that have been reclaimed are in good condition. The upper 1/4 of the segment is undisturbed pasture |land. Bank
vegetation consists mostly of grasses and shrubs, trees are mostly missing. There are a number of dikes and road crossings in the
channel. Road crossings do not have culverts, apparently due to lack of flow. One pond created by a road crossing is located in
the lower section. The affects upon flow from the huge mine pits is unknown, and the mine is continually moving and expanding.
Where the mine has not obliterated the channel the stream habitat is not impaired; however, taking into account the mass amount
of surrounding land disturbance, the overall habitat is at least moderately impaired. A huge open pit mine cutting through a stream

channel is clear evidence of habitatimpairment.

Headwaters to Colstrip

Land use

riparian &/or instream - Dmm“.o_ﬂmno:.g_m. ‘Stream Reac
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DATA MATRIX
Chemistry Data

L ar

Comments: Water chemistry data is limited to a "water hole" and one other site in 1973, a pend in 1980, and one other site in 1985. The "other
sites were located approximately 5 miles above Colstrip. The stream has dried up since 1985, or the samples were taken after a

rain event, as this reach is ephemeral. There is nothing in this data to indicate anthropogenic sources of impairment. A 40%

increase in TDS in the alluvial aquifer above Colstrip is attributed to mining, and may be impacting the stream befow Colstrip.

Headwaters to Colstrin
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ASSESSMENT HISTORY
Cycle 2006

1996 - Listed as partially supporting aquatic life, swimmable, and warm water fishery. The causes were nutrients and suspended solids. The sources
were agriculture and range land. Listed for assessment in 2004 due to insufficient credible data.

Cycle 2008
Not assessed this cycle

Cycie 2010
Not assessed this cycle

Cycle 2012
Not assessed this cycle

Cycle 2014
Removed 2B category during 2014 cycle.
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Overall Condition of Segment

This segment is ephemeral. Water begins to surface in the channel near highway 93. The stream did not run continuafly from the top to bottom in spring
2005, despite the heavy rains. Some outdated water chemistry data is available from a pond, a "water hole", and an upstream site. Either the upstream
site has dried up since then or the sample was taken after a rain event. The samples are of little use, although there was nothing to indicate impairment.
The stream was assessed in 2004. The entire reach was dry with the exception of a human-induced pond in the lower segment. This water is backed up
behind a bermed road crossing with no culvert. There are several dikes and road crossings in the reach with no ponded water, and the area is currently
being mined for coal. At least 2 huge open pits are located near the channel, and a mine employee said one pit crossed the channel. DEQ employees
were unable to confirm this, despite accessing almost the entire stream. 2005 aerial photos show the mine enroaching upon, but not entering the stream
channel. Atleast one observed part of the stream was once obliterated by the mine, but has been reclaimed. As the mine is expanding and moving, it is
reasonable to assume the mine will continue to impact the stream channel.

Grazing is occurring throughout the reach with little impact. The riparian vegetation is mostly grasses and shrubs. Trees are generally missing, but are not
required for sustainability. It is not known if this stream was intermittent prior to mining activities, which began in the 1920's. Mining activity has, ata
minimum, mederately impaired the habitat in this segment. This segment should remain listed until mining activity has ceased, and the entire drainage is
reclaimed. DEQ protocol requires ephemeral streams only to be assessed for habitat. Because the habitat is impaired, aquatic life is partially supporting,
despite the fact the stream is ephemeral. There is insufficient information to evaluate the warm water fishery beneficial use; it does not support the use
likely due to naturat conditions {category SN).

Other: There is very little useful data available in this reach for suspended solids. The habitat is impaired from overall minfng activity, but there were no
sources identified in the 2005 assessment for suspended solids. It appears that TSS was listed in 1996 before the stream was separated into two reaches.
Almost all of the historical data is from the lower segment which, unlike the upper segment, is not ephemeral. There is "good cause"” for delisting
suspended solids as a cause of impairment in this segment.
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IMPAIRMENT INFORMATION

Cause {Confidence): Source(Confirmed) Observed Effects

Delisting Reason Delisting Date
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CATEGORY INFORMATION

Cycle 2012

Category 4C - Identified threats or impairments result from pollution categories such as dewatering or habitat modification and, thus, the calculation
of a Total Maximum Daily Load (TMDL) is not required

User Defined 2B - Available data and/or information indicate that a water quality standard is exceeded due to an apparent natural source in the absence

Category of any identified anthropogenic sources.

Cycle 2014 _

Category 4C - ldentified threats or impairments result from pollution categories such as dewatering or habitat modification and, thus, the calculation
of a Total Maximum Daify Load (TMDL) is not required

User Defined N/A

Category
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