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~ Natural Resources and~
~ Environmental Services~

July 19, 2009

J. Mark Stewart
Davis & Cannon, LLP
42 W. 26th Street
Cheyenne, WY 82003

Subject: Evaluation of whether the effluent limits established in WYPDES Permit No.
0054364 are protective of the irrigation that will be made of the water after it is
discharged into Prairie Dog and Wildcat Creeks.

Dear Mark;

The following report is an evaluation of Wyoming Department of Environmental Quality ­
Water Quality Division's (WDEQ-WQD) Statement of Basis associated with Permit No.
0054364 that you requested. Information that was evaluated included depositions and exhibit
materials, and the synoptic sampling results provided on July 14, 2009. I also evaluated the
Prairie Dog and Wildcat Creeks using the NRCS's Soil Survey website.

In Pennaco Energy, Inc.'s (Pennaco's) Proposed Modification/Renewal for WY0054364, dated
September 11, 2007, a proposal was submitted to WDEQ-WQD to move outfall 001 and add
another Outfall (Outfall 3), with Outfalls 1 and 2 used during the irrigation. Outfall 2 would
fill Paul #3 reservoir and Outfall 1 would be used during the irrigation season. Outfall 3 was
proposed as a discharge point during the non-irrigated season. Outfalls 1 and 2 are on Wildcat
Creek and Outfall 3 is on Prairie Dog Creek.

The January 6, 2009 Statement of Basis Renewal released by the WDEQ-WQD included
additional changes to the permit, but the discharge from Outfall 3 was now allowed for anytime
of the year. Other changes included a 300 mg/L sodium limit (specific conductance, e.g.,
electrical conductivity (EC), was limited to 1,215 mmhos/cm or 1.215 dS/m) for Outfall 3
discharge and an SAR effluent limit based on EC for Outfalls I and 2. Ee limits for discharges
from Outfalls 1 and 2 were to be no greater than 1,330 mmhos/cm. Note that SAR values were
not measured directly, but rather calculated based on EC values for Outfalls I and 2 and for
Outfall 3 using a relationship between sodium and SAR determined for Prairie Dog Creek. A
major modification of the permit, dated April 28, 2009, describes changes that included the
removal of Outfall 1 and containment requirements and effluent limits at Outfall 2.

Irrigation
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Base on information provided in Pennaco's Proposed Modification/Renewal for WY0054364
(September] 1,2007), irrigated agriculture is extensive along Prairie Dog Creek (see attached).
In addition, there are several irrigated agriculture operations on Wildcat Creek with in-stream
reservoirs retaining water that follows down Wildcat Creek and that which is diverted through
the Ninemile Ditch. Currently, much of Prairie Dog and Wildcat Creeks agricultural practices
involve alfalfa production using pivot irrigation systems. Alfalfa is a moderately sensitive crop
to soil salinity, which is a fUllction of soil properties, salinity of irrigation waters and
management practices.



\Vater quality is an important component in irrigated agricultural operations. The WDEQ-WQD
Agricultural Use Protection Policy, Chapter I, Section 20 states that "Wyoming surface waters
which have the natural water quality potential for use as an agricultural \-vater supply shall be
maintained at a quality which allows continued use of such waters for agricultural purposes.
Degradation of such waters shall not be of such an extent to cause a measurable decrease in
crop or livestock production." The goal of this policy is "to ensure that pre-existing irrigated crop
production will not be diminished as a result of the lowering of water quality." The goal expressed in
Section 20 is to maintain surface water quality at a level that will "continue to support the
local agricultural uses that have developed around it." "The determination of what is
acceptable water quality for irrigation must necessarily involve an evaluation of local
agricultural practices and background water quality conditions." Therefore, in areas ,;vere
agricultural practices are implemented, it is essential that background water quality be
evaluated in order to prevent measureable decreases in crop production.

Two water quality measures used to evaluate irrigation water quality are EC, because it is a
measure of salt content, and the sodium adsorption ratio (SAR), which is a measure of sodium
risk. Salinity of irrigation water (ECw) and soil (ECe, saturated paste extracts) are important in
managing agricultural operations, and controlling soil salinity problems requires a knowledge
of water and soil ECs as well as the need for adequate soil drainage to allow leaching of salts
below the root zone. Because there are no water or soil amendments that can directly control
soil salinity, maintaining soil drainage and providing good irrigation management are essential
in controlling soil salinity.

Irrigation water salinity influences soil salinity and the general assumption is that soil EC is at
least 1.5 times higher than irrigation water EC. For alfalfa, the maximum soil ECe causing no
growth reduction, i.e., 100% yields, is 2.0 dS/m or less, which equates to a water ECw of 1.33
dS/m. Good irrigation water quality (ECw <0.75 dS/m) is usually considered acceptable and
should not result in salt buildup; however, if the water is even slightly saline (ECw = 1 to 1.5
dS/m) there is a greater potential for accumulation of salts without proper water management.

Effectively controlling soil salinity requires that soils contain acceptable levels of salts in the
rooting zone. For irrigation waters that are slightly saline, additional water is needed to leach
salt out of the rooting zone. The leaching requirement (LR) is the percentage of water required
that is in excess of the crop's water requirement that must leach below the root zone to
maintain soil salinity at a desired level:

LR=-------x 100
O.5(ECe) - ECw

where ECc (dS/m) is the maximum soil salinity that results in no reductions in growth or yield
and ECw (dS/m) is the salinity of the irrigation water. Thus, the greater the irrigation water
salinity, the greater the leaching requirement. Therefore it is critical to monitor the salinity of
irrigation water in order to prevent a buildup of salts in the rooting zone. Additional salt loads
in irrigation waters will impose a greater burden on the agricultural operators in order to
maintain soil conditions that will allow maximum crop production.

Degradation of water quality by additional salt loads andlor sodium concentrations would
potentially reduce both crop productivity as well as impact soil resources. Infiltration
capacitylrate is an essential soil characteristic that must be maintained in order to allow water
movement and salt leaching. Relationships between Ee and SAR developed over the years and
which were reported in Agricultural Salinity and Drainage (Hanson et 0.1., 2006) are limited by
soil type. Soils high in clay contents are much more susceptible to dispersion and reduced
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infiltration rates than are coarse-textured soils. Infiltration is also dependent on pH, clay type,
texture, and other physical and chemical soil properties. If salinity is low, sodium can cause
slaking ancl dispersion and soil structure deteriorate.

Irrigation water quality criteria related to EC and SAR have been questioned because the
numerical values are based, in part, on laboratory column studies that measured infiltration
rates and/or hydraulic conductivities on saturated disturbed soils. Field conditions that can
influence soil hydraulic properties include wetting and drying cycles, crust formations, and
rainfall and snowmelt events. Rainfall effects irrigated soils by increasing sodicity hazard due
to inputs from low EC rain waters. Suarez et aI. (2006, 2008) showed that the infiltration rates
of two soils, cropped (e.g., alfalfa) and uncropped, studied over 4 months decreased at SARs
above 4, with reductions becoming more severe with increasing SAR. Reductions in infiltration
rates occurred during both irrigation and rain events. These results suggest there is a greater
sensitivity to SAR than indicated in laboratory column studies and existing water quality
cri teria.

Soil Survey

A soil survey has been completed for Sheridan County, WYand can be accessed online at
http://websoilsurvey.nrcs.uscla.gov/app/HomePage.htm.Using the web soil survey program, a
Custom Soil Resource Report for the Prairie Dog and Wildcat Creek area was developed (see
attached). Due to a 10,000 acre restriction, the information generated included the local area
that was downstream of both Outfalls 2 and 3 that extend to the confluence of the two creeks.
Information provided from the Custom Report includes mapping units with their associated soil
taxonomy, clay percentage in soil surface and soil profiles, soil SARs and irrigated capability
classes.

Soil in irrigated areas along Prairie Dog and Wildcat Creeks are classified in the soil orders of
Entisols, Aridisols, and Mollisols. Specific soil family classifications are in the fine to fine­
loamy textural classes, mixed and smectitic mineralogy, mesic soil temperature regime, active
and superactive (high CEC/clay ratio), with ustic and aquic moisture regimes. Most of these
soils are in the subgroups of Torriorthents, Torrifluvents, Haplargids, Argiustolls, and
Argiaquolls. In general, these soils are comprised of higher clay and organic matter contents
that are important to soil physical, chemical and biological properties. The chemistry of these
soils plays an important role in soil quality.

Surface and soil profile clay contents vary depending on the location of the soils. Soils along
Prairie Dog and Wildcat Creeks have surface clay contents around 25% with total profile
contents at approximately 37%. The irrigated area soils also vary with respect to clay contents
that range from 20 to 37.5% in the surface and 22 to 44% within the soil profile with many
falling into the 35% range. As noted above, the classification of these soils suggest they can
contain smectitic clays and high organic matter contents. Both of these soil parameters are
susceptible to dispersion due to sodium.

Sodium adsorption ratios (SAR) were described for the soil profile due to the surface soils
classifying at levels that were considered too low by the NRCS. Profile SARs for soils along
the two creeks are approximately 2.0. The database for irrigated soils suggested profile SARs
that are less than 3.0. This information would indicate irrigated soils do not contain high
enough SARs to restrict plant productivity. Additional sodium provided in irrigation water
could result in problems with increased SAR level that impact infiltration processes due to
dispersion of clay-organic matter influenced structure. This would result in soil crusting, lack
of water movement, and decreased plant growth.

3



Additional i'nformation provided in the Soil Survey Report describes the irrigation capability
class for soils along the creeks and irrigated areas. Land capability classes range from Class 1
to Class 8 soils. Class I soils have few limitations, while Class 6, 7, 8 have severe limitations
that make them generally unsuitable for cultivation, Soils along Prairie Dog and Wildcat
Creeks fall into the Class 6 category. They are classified as fine, smectitic, mesic, Typic
Argiaquolls with soil attributes of high clay, organic matter, and wetness. As noted above,
increased expose of these soils to sodium impacted waters would result in soil dispersion.
Irrigated lands have soils that are classified in as Class 3, which are described as soils that
"have severe limitations that reduce the choice of plants or that require special conservation
practices, or both." Therefore, additional salt loads, especially increases in sodium
concentrations, would result in potential problems that would require special management
practices. If not controlled, irrigated soils could become saline or saline-sodic, This has been
shown to be a concern where CBM waters have been used in managed irrigation settings that
utilized water and soil treatments to minimize sodium impacts (Ganjegunte et aI., 2008; Vance
et aI., 2008).

Water Quality

Irrigation with saline and/or sodic waters requires great care and demands considerable
management, otherwise there is a potential for salt and/or sodium impacts. Excessive salt
accumulations in soil profiles can impact plant growth and irrigation waters with high SARs or
sodium hazards can also be problematic (e.g., water logging) to both soils and plants. For
example, sodic irrigation water can calise soil crusting, infiltration problems, and reduced soil
hydraulic conductivity, all of which can adversely affect water availability and aeration that
impacts plant growth and yield. Irrigation with saline-sodic waters can result in clay swelling
that leads to aggregate dispersion. Soil degradation due to sodicity can result in a severe,
irreversible reduction in infiltration rates when using high SAR waters, particularly when this
practice is followed by heavy rainfall or snowmelt. This is especially important considering
most of the Powder River Basin consists of soils with poor drainag'e (BLM, 2003).

Recent water quality evaluations have been conducted in Prairie Dog and Wildcat Creeks area
- an April 3, 2008 sampling of Wildcat Creek reported by Scott Mason, Hydrometrics, Inc. and
a synoptic sampling (June 15 and 16, 2009) of waters in both creeks conducted by a Pennaco
contractor (see attached data). The subject of these analyses will be discussed in the
appropri ate sections below.

Prairie Dog Creek

In the recent synoptic sampling, Prairie Dog Creek waters were sampl ed upstream, close to the
proposed effluent discharge point (Outfall 3) and downstream at the confluence with Wildcat
Creek. Water parameter concentrations at each of these points were generally low but increased
downstream. Values for specific water measures include: EC - 309 to 482 mmhos/cm; TDS ­
183 to 307 mg/L; bicarbonate - 128 to 182 mg/L; sulfate 52 to 107 mg/L; calcium 30 to 50
mg/L; magnesium - 15 to 25 mg/L; sodium IOta 14 mg/L; and SAR 0.37 to 0.40. Analysis of
the 813 C for these ,"vaters indicated there was little impact due to CBM waters.

It is noteworthy to point out that up to 1.47 MGD (5,556,600 L) of effluent would be allow for
discharge at Outfall 3 into Prairie Dog Creek under Pennaco's WY0054364 permit. Based on
the relationship between EC and total dissolved solids (TDS),

EC (dS/m) x 640 = TDS (mg/L)
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and considering an EC of 1.2.15 dS/m, this would equate to a salt load of up to 1,577 metric
tonnes (1,738 short tons) per year. In addition, 300 mg sodium/L ,,"auld represent up to 38.5%
(300/777.6) of the salt load. Assuming sodium is the dominate cation associated with the
effluent discharge; a total of 13.0 meq/L would be needed to balance the anionic concentration
of the water. Using bicarbonate (equivalent weight (EW) == 30.5) and sulfate (EW == 48) as the
primary anions, a concentration of 300 mg sodium/L would require 400 to 624 mg/L,
respectively to balance the water chemistry. Thus adding a calcium source such as gypsum to
the high sodium effluent would exceed the EC limit of ] ,2] 5 mmhos/cm when the permitted
high sodium concentration is in effect. As a comparison, current water qualities of Prairie Dog
Creek waters described previously have low salt and sodium contents. The proportion of
Prairie Dog Creek water to effluent discharge will determine overall water quality at any
particular time; however, because the natural and diverted flow in the creek is low during non­
irrigation times, effluent discharge will comprise the majority of the flow during this period.
Salt loads and sodium concentrations will increase in the stream ecosystem during non­
irrigation season, and will be released during the irrigation season when diverted waters are
added through diversions upstream.

Wildcat Creek

Wildcat Creek was sampled earlier April, 2008 and mid June, 2009 (see attached). Based on
the early April 2008 samples, waters analyzed from a CBM discharge upstream and several
sample points along the creek to the TRIB 1 site, which is close to the confluence of Prairie
Dog and Wildcat Creeks, it appears that all the samples were influenced by CBM discharge
water. Basis for this suggestion would be comparison of water chemistry at many sites on
Wildcat Creek in mid June, 2009. For example, when comparing similar cation and anion
concentrations between the two sampling periods, and using waters analyses of sites located
downstream of Ninemi1e Ditch to represent irrigation water quality, magnesium ranged from
150-180 vs 18-50; calcium 200->250 vs 36-75; sodium >100-150 vs 11-32; bicarbonate 450­
>500 vs 157-230; and sulfate 825-1,150 vs 53-273, which indicates much lower concentrations
in waters used during the irrigation season. At two similar sampling locations, IMP-l and
TRIB 1, water chemistry was similar at one and varied markedly at the other: IMP-l
(magnesium 180 vs 124; calcium >300 vs 274; sodium 150 vs 145; bicarbonate 625 vs 604;
sulfate] ,300 vs 1,250) and TRIB 1 (magnesium 180 vs 44; calcium 225 vs 72; sodium 150 vs
28; bicarbonate 450 vs 230; sulfate >1,100 vs 233). Based on the calcium and sulfate data one
can assume that gypsum has been added to discharged CBM waters.

Research has shown that 0 13 C can be used to determine the relative proportion of CBM waters
to natural surface waters (Sharma and Frost, 2008). Using the mid June, 2009 synoptic water
analysis, which evaluated inorganic chemistry as well as different isotopes, one can identify
the general proportions of CBM to natural water utilizing a simple mix.ing model. Information
using this approach (see attached Table) determined that water in tbe proposed pumpback
location on Wildcat Creek contained approximately 40% CBM water that was believed to have
leaked from the Paul #3 reservoir. Both the AIMP-I and IMP-I sites also contained CBM
waters at levels of approximately 16-17%. Water chemistry determined with the mixing model
were fairly consistent based on bicarbonate, calcium, magnesium and sodium approximations.
It is well known that Paul #3 reservoir leaks and CBM waters flows down Wildcat Creek. With
an additional discharge into Wildcat Creek allowed during over topping of Paul #3, more CBM
water may flow into areas that are utilized for irrigation. In the future it is recommended that
waters b~ analyzed for 6 13 C to determine the p;rcent contribution of CBM \vaters to the
collected water samples.
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Conclusions

Based on the soils along Prairie Dog and Wildcat Creeks and irrigated lands utilizing water
from these sources, an increase t11e salt load and sodium concentrati ons in the creeks will
impact soil resources and vegetation characteristics. Effluent discharges associated with 300
mg/L sodium and ECs that are significantly higher than the local ambient conditions that have
been part of agricultural producers operations for many years will undoubtedly influence the
environments that are exposed to these new conditions. Pennaco's Permit WY0054364 will
result in local area water conditions impacting operations immediately downstream from the
effluent discharge points, which is a violation of WDEQ's Agricultural Use Protection Policy,
Chapter 1, Section 20. At the very least, as the permit is written the higher salt loads and
sodium concentrations will place an undue burden on irrigators by requiring additional
management of the waters.

It is my expert judgment that the amount of water proposed for discharge into Prairie Dog
Creek, with water qualities allowed in the WY0054364, would have detrimental consequences
on areas along the creeks and for irrigation operations using the water. Wildcat Creek concerns
are related to potential leaking of Paul #3 reservoir and impacts to stream characteristics and
downstream irrigators, some who utilize in-stream reservoirs for their irrigation water sources.
Stream channel impacts would be expected due to dispersion causing the release of clay and
organic matter, altering the soil chemical, physical and biological properties, and changing
vegetative communities. Irrigated lands would be impacted due to added salts and sodium in
waters used for crop production. This would include dispersion of soil structure, reducing
infiltration as well as plant productivity. With dispersion there would be the potential for soil
crusting that would reduce the amount of water for leaching of the added salts and sodium
derived from the effluent discharges.

Please let me know if you need further elaboration on my evaluation.
,. . "-. ~n
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Vance Consulting, LLC (;."'C'r
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References

Bureau, of Land Management (BLM). 2003. Final Environmental Impact Statement and Proposed Plan Amendment
for the Powder River Basin Oil and Gas Project. Volumes 1-4. Buffalo Field Office, Buffalo, WY. Availab1e at:
http://www.hlm.gov/wy/st/en/info/NEPA/bfodocs/prbeis.htm!.

Ganjegunte, G.K., L.A. King and G.F. Vance. 2008. Cumulative soil chemistry changes from application of saline­
sodic waters. Special Issue: Environmental impacts and sustainable reuse of degraded water reuse. Journal of
Environmental Quality 37:S-128-S 138.

Hanson, B.R., S.R. Grattan and A. Fulton. 2006. Agricultural Salinity and Drainage Division of Agriculture and
Nahlral Resources Publication 3375. University ofCalifomia. 164 pp (Revised edition).

Suarez, D.L., Wood J.D., and Lesch S.M. 2006. Effect ofSAR 011 water infiltration under a sequential rain-irrigation
management system. Ag Water Manage. 86: J 50- J 64.

Suarez, D.L., Wood J.D., and Lesch S.M. 2008. Infiltration into cropped soils: Effect of rain and sodium adsorption
ratio-impacted irrigation water. J Environ Qual. 37:S l69-S 179.

Vance, G.F. L.A. King and G.K. Ganjegunte. 2008. Soil and plant responses from land application of saline-sodie
waters: Implication of management. Special Issue: Environmental impacts and sustainable reuse of degraded
viater reuse. Journal of Environmental Quality 37:S-139-S148.

6



EXHIBITB



Assessment of the Protectiveness of Effluent
Limits adopted under Permit WY0054364

Prepared by:

William Schafer, Ph.D.,
Schafer Limited LLC

Bozeman, MT

Submitted to:

Mark Ruppert, Esq
Holland & Hart
Cheyenne, 'Ny

August 2009

~ rr ,- ;f..~

:j OEPQSmON
~ EXHIBIT.... -



Protectiveness of Effluent Limits - Permit VVY0054364
William Schafer

Page ii
August 2009

Assessment of the Protectiveness of Effluent
Limits adopted under Permit WY0054364

Prepared by:

William Schafer, Ph.D.,
Schafer Limited LLC

Bozeman, MT

August 2009

William M Schafer,Ph.D.

August 18, 2009

Date



Protectiveness of EfI1uenl Limits - Permit WY0054364
William Schafer

Page 21
August 2009

d·,\.·mi..:t!"~ \\~.: c.,~i:T!.1i!.:~~ hy U.:i:1:! !-.f: f.f 1,21 ~ i-t:'- . em .l:~d t:·PIC.1~ c.lkil::":1 :lnJ m.1~"I1:t.::i'u·"n

k..,.-d.~ trtlrr.:l [r~:Hf!h:nr rIme t\.:.:1 cnncUl.:ll..·t.! 1Il_\l.~l:~t ~IH) ",\pi"\.·r.Jix C" T1:1; p(·!:m..i~iibl\.'

5pdiur.l \':lllj~ 1:1 t.Jt1uCnf W.l~ C:lkul.ul:tl [tJ rr.;unt:l1n a tln.d ..'. \R l:i ~ht.= rr"t1Xili:'1: u! 5.21. \;."hi(;h
\"'.1.; lkri",...d from tl:c.: H;u;.~lIn dun ctlrrc~rlJi:<.~int! III {hI.' r:c of rll:': :r:ixr...;,:l.: of 99 i L'S.· Cr.1.
·1111.."lH'IIl.:Cli\"c ~l)(!iam lc\cl ',\'n::: 5!S n~' 1.. ..... Inch L' lu~h\.'r dun d·.c 0rl~in·.ti -':11Jiur.1 LL"TI..i.l
dCn\'l,d h~ \',-DI :(~ n:" .[~.II rn~ /1., hL:1 I:' much h.i;.?r1t.:r dUll rlh.' \·.1:~1L· tlf ,1111 mg::L tlllt

Pl'nn.lc, J rct}Ul::'l>.:t I ira 1.::1:-1\' ~, It l,~.

Table 7. CalculaticlO ofa sudium eflluent limit for outfall 003.

Constitu~nt Raccoi'Jir:g Wnt!r ~ , ~ EHlu~nt
,. , i Mixture

Flow lef,) E.:? 2.27 ! 9 I
Calc:ufTl {m!Z/l) l11.S 20 i 90.1

I fo,laonesium (",./LI 51.1 i I .1;' .s
I Sodium (me/ll 23..1 I I Ell
I Allo'.'lclble sodium in efillJen~ SIB I
I SAR O.S~

,- , I 3.21,..). .;:

I Eiectrical Cond',Jctj'J:ty iJ,J.S/cml 962 I 1.215 I 991
Tilr~e: SAR of Mi;<ture I I 3.21

Based on narmanlC mean flew lor Imgot1on sec-son or Wakt?ley
~ Catcium, magnesium, and sodium in re~ej;;ng wtJtfr are 5\"oCisricafly ir.dependeflC of5tr!!cmjlow 50

concentrations were bosed on a'J~roge chemistry tor s"mp.le~ot less than 10 cIs !trecrmjJ()'.V
J EC was correlatl!d WiUl streamflow, EC:: ~j22 fflUlow cbJ+11S5
J CatClum and mag'lesium jn effluent based or; trelltmer:t plont test d:;r~d 11 AtJ,usr 2009 (Appencix (,

5 fC limit based on maximum efifuent limit
, sodium Urn;t back·calculated frem target 5AR of mixttlre

7Tcr9'!t SAR 0/ mi;"°ture ba!~d on Henson chorr.

Str..mflowDyr~ti<>nChart for Pra;ri. Peg Cre~k at wakeley

,"""

ICC

01

C".

I "'........... "v:<=' ...~-"- i __ ,:,

~/./

..'
•

Figure 8. Flows in PDC '" \"r.lkele~· (nc"r outfall 003).



Protectiveness of EfTluent Limits - Permit WY0054364
William Schafer

Page 32
August 2009

• CBM ~'Iat=r
• Paul MW
• Upper Wildcat

Lower Wildcat

A PDC DI'/ersions
+ poe*Pumpbacl<

Bass Pone

~ ~ t-io
~~;c::i!.r.!-

•

;\\-"" -
/ '. .\

/ ""77 .\ ,,~. ~

/i ~"\

"'/
I•

,,\
'\".
"'\

/
!.."

j
/ .......

I

Figure 19. Trilinear dbgranls illustrating djffcr~nCt:::j in the rcbth:c proportion of
major cations and anions in \~'ildcat Creek and PUC water take out extra
symbols.

4.2.2 Assessment of Potential Contribution from the Paul ;;3 Reservoir to
streamfio'N and chemistry of upper Wildcat Creek

\'atH:..: ::!I)(.lIJi and O·~(.:iH r.:)JIJ9~ \:acil c"mcludl.l: h;l":CJ br~d~ lIll (jrbJll l.:-iJWPI,· d;l~.l :-:e,:I,:
::t.:t:fioll -k~.3) th;lI the Paul :;3 Rc:-.t.:ryoir i::, }c:lkiJ1;': 3t~d \';;:l,l:r i.~ mixii\! \\llh ~urt';lC': w:Jt.:r ia

upper \'\-ik~C;H (rctk at _\1:'\ (P - I. Thc~' Cit! m:1:cd t:l.V i ~ ~ I ,f th<. \\";1 :~r :li . \ 1.\IP-l i:: fr'Hl1

rl·.l' Paul ;:3 Rt'sc.:ryqir. In (hl' foHtJ\\ ing- s~::ti: H1~ 1 a~$t."":-' f!V... I~kdih;: l~ lJ lil:H lL-.\J....:t;.!.t: fn 1tll ;:h..·
Paul t:3 RC:it"f\"'Jir i~: cOlHi"iuutinJ.! :,urf.tCl· Y..l!,:f:U tl:'rn \Yil...iclt Cf\:L'k

111 IIn.!L'f [t I ;1:0:-5(..:';.:' rill' P' )(u1i.i,1! cUl\lriLh!lj. ~I", ·,t (:B\ I ":a-a fro ;(:1 ,!l': l\w! -::: _l RC:l.-n'llir tn
:,urf.l~ol' \\,:1 h..·r in upper \\·il ..Ie:'\. r. ,lOd il) :'I,;''': ..'::':; rh..· t f(~l."!." r. t" (~P. \ [ \\O:llt.·r on irri,!:ui. ':. u:::t' () f
Urrl'i \"'iIJclI CrL'd.. wa~l"f. "'.='::.=ral t":t":'(lI:.: Itl\C: ill u .." (,:m::llkn.-d. H.!:1it'+•.

• \\"h.l[ rCC1Cl::::::iC~ wl/ulJ (t,.·,,,d IP oc.:ur ,i.- St'\" p.l..;...• f:-tlm r1: ..· P.i.:.:1 ~j Rt.·:"I.·r,nlr (r.n \."Et.'J
.l\)nur f In('-\i;lli mik: (i) [h,,' f't )!nr ....:ht.. rt.· \i.".w.:r i~ ri.::'t I ,h .. t fy.:J i!l \\ ·tld..:.H r:n:t·k:

• .\r...· rhl..:n: I)rh·:r Slt ...~rc~.' of ( .H~r '.\ :U..-r th.u c\ ll.!td :::'::G :,i:l, l~': ~b.. ''::t)'1trib·.,:ric·n r·)
uppn \\ iil~C.U C tCL'k~

• I In\i.· (~II!..·~ Wi'{(.:r ~.\~lrh.d in l~rrK'r \\ Ilde.:; ;:1 ~p li"':."'C' i. l 1~I"'i:Oi1,: , i :j-:--. I' :;,:-( :n \ l'
\\·.:i.:r "':-:mph.':-" fro Jm nl,.'i~h b, r!o ~ \\;"' ":,·f· hni. ..=::! I)t..~~..:h C:''':l kl:-

• I feB.\t W"H<r crll~lpn:'lJ 1S ,Itt" w...... r in l'pp...·[ \\ ik:;,,".lt (';:':t...~. \;:h.il '.\'l~ t;h:

dl"'mi~tr::of rh...· rCl'c;\;ni,,,:,:.! \I:.tOrr. ;i'~d \·on\': 1.1... -it": (.r,\{ \i.·.\· .... r .i.lll..~ 1:.~~ ..lr.\l \,\ .l'l::"
c£Jmp;w.: in tl'mb qt·!lt;:.:-.iti\'n ::lli~:i.hi;i-~·:-
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• Could OUler pathwars ~cC<Junr t-or the water qualiry obsernd in upper \'·ildear Creek
samples' (e.g..-\I\IP-I)

Each of these issues will be discussed indi,·iduall,.

'''\!hat processes ''''mild tend to occur as seepaoe from the Palll # 3 Reservoir travelled
ahollt one-half mile to the point where water is firsr ohserved in Wildcat Creek' - The
Paul #3 Reservoir is not known to oHrtlow, so the likely parhway of contribution is
underground \-ia shallo\v groundwater) that e\"enrually discharges to the stream channel
abour one-half to I mile from the Reseryoir. It is not known if a groundwater parhway
exists mat could mO\'e sufficient \vater laterally this disrance \vhile flo\ving under or around
rhe pumpback sump. ,-\ssuming that a groundwater pathway exists to creare a hydrologic
connection between the Paul #3 and upper \X·ildcat Creek, samples from the Paul
monitoring well prO\·ide important obserntions about chemical changes that occur along
the groundwater flow path. \Yater in the monitor well (,-\ppendix B), located a few hundred
feet from the Paul #3, had similar carbon isotopic signarure as the water stored in the Paul
#3 ReseG-oir (section ~.2.3), and likely was deri,-ed from seepage. Howe,·er, the calcium and
magnesium levels are higher while sodium levels are lower in the well than in the Paul Pond.
Overall the EC is about the same in both waters but S_-\R dropped from 29.8 in the pond to
5.6 in the well. Ion exchange is the most plausible process accounting for these changes.

Are there other sources of CB!\'I water that could account for the contribution to
upper Wildcat Creek? - There are a number of pivot and wheel-line irrigation systems in
immediate proximity to upper \'t·i1dc~t Creek near AIlVfP-l (Figure I). For example, a three­
quarter mile long field irrigated with CBM water lies immediately eas t of Wildcat Creek
adjacent to AI/l.fP-t. Irrigation rerum flows or seepage from the irrigated fields would more
readily account for contribution of \vater \\rith a CBJ\[ carbon isompe signature (section
~.2.3) than seepage from the Paul #3 Reservoir because the irrigated fields are closer to
surface water in upper Wildcat Creek. Conrribution from the Paul #3 would require a long
tra\-el distance in shaUow ground\vater that somehow bypasses the pumpback area sump.
The pumpback sump is a shallow depression in sarurated alluvium adjacent to Wildcat Creek
located about 800 feet below the Paul #3 Reservoir and aboH ,-\Il\lP-I. \'("ater sampled in
the pump back sump in June 2009 had water with oxygen and deuterium isotope signarures
unlike CBM water. The circuitous groundwater pathway from the Paul #3 ReseG-oir, the
dissimilarity of pumpback sump water to CB1>1 water, and the proximi,,· of CB"I-irrigated
fields to \X·ildc", Creek make seepage from the Paul #3 Reservoir implausible as a source of
CB,,[ contributions to upper \'·ildcat Creek.

How does water sompled in upper Wildcat compare to historic (1978, pre-CB"l)
water samples from neighboring watersheds (e.? Dutch Creek)? CSGS coUected 3
water samples in 1978 (pre-CB\\ deHlopment) from Dutch Creek (.\ppendix D) about 3 to
~ miles from upper \X·ildea, Creek. Dutch Creek sample; collected in 1978 h,,·e no potential
inputs ot-CB\[ w"tcr bcc"use ther were collected before CB\[ dc,-e!opment. \Yater quality
in Dutch Creek samples, which had al·erage EC a"d S.-\R of 2,(,311 flS/cm and 2.~ "·as I·cry
,imilar to EC ant.! S.\R in upper "·ildcat Creek ';lmples I\[P-l and .\I\IP-l ,hat a,·eraged
EC ;1nd S.\R of2J8j /-is/em ~H1J 1"6" The :,imilar surface W:Hcr chemistry in Du[ch Cn..'l'k
and \'\"i1JcH Creek :,UtZgCS[;:: dl~H no CI3\[ chenuc:l.l input i:, needed m account for rhe

chemi:,try of upper \'\"ilJc:u Crct'k. \'\":l.rer in upper \\'llJcar Creek :l.ppc;lfS {() con;;i:,r of

b.\ckgcounJ :-:ucf:lC~ w:1fec b:1scd on [he :,irniLtriry of pre-CB.\[ :,urf;\ce W:Hl'C from Dutch

Creck al1d pcesen[-Jay ~tlrf:1cc \\";1rer in tipper \\"iIJC;1[ Creek,
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If r:R\l water clJmt"!';~('d 1~ U/., nfw:ltcr in UT"nr!" \t"ildetl ~re~k. wh~l! wa'" the
chl'mi"o"v or the tcm1ininry w:\tcr. and hnw de the CB\{ w.lter :It'!d n.l r11Tj,I ....\.-a t er;
cnmT"lan' in letm~ of irrif"Tarinn 'Ouitahilit\,? Cill~mic:\1 t::tnji,)rni.:1~on.i I)(Cl;f in
t::rl \l:nd...\"al.:r bl:fW\,;'\.:t1 rht, Pad ~ 3 R\..·~l·r;oi~ Jr:....1rb: PJ ...:l m(J;ll~llr:n:.:. ,n.·ll .. \;Jpr,:ntli'\ B
" '- " .
c:\l!~in~ S.\R (II Jt:nr:l::c. C:on:'-;:liu~!1rJy.CB.\1 W:Her tiUi: (",UllW".l ~r;)u."ld\\":1tc:r i';\[~1\'\.·:;'::

l" (.:1 a :,110TI J"r:tfll:l: i .. :-:uirabh: for i::1J'.trif Itt Jc(tI:J.mg I" the 1LlIl"/lil <:llJrr n·i,;un.: 211,

l)':~ ir.g (0 the rtdUcljlJtl in ~lJl1il.~11 a:1~ !ncn.:~:;c:, in c:lki~1Il1 ;1;lJ l1tl~"'ll';,luln \1::\\ :l!l: c\-:Jl.'nr

ill till" ::ampk from till.: P,lul tTlonit11ri:1:.! wdl. .\JJiuiln'llly, if a \\ ,It-.;r :l1ixmn ·such \\~-ildc.lt

Crt.:d. \varer :H l'ICllillfl I:\ [P.I: i ... h:;pnrh{:nc.\lI~, ClltHPII:'CJ /)1 [\n I l!lfll::'L'I~~ :'\ 'urn: w:tt,,:r'5

:1th! rhl.~ cumpo:mit,:l flf ont' of rhe "'\lurCl' \V;ltc!; .~rnL:r;.J\\',ilt'r in th,,- Paul Il':.\'nitorinil \\"di
i.... known, then rht., cl)mpo~ililJn PT the otht.'r (IH;J:,Wll'IH I}f th: mi~turc etD 1)<;: t::l~i.iy

c:lkl!hll'll ..Figu:"l' 211} V;lnCl: (::!I!CJI), .mJ ()':\\.'JiJ ~2f}4Y)1 allq~~J t1l.1t CI.>\[ w~l.tt:r coninbta.... ::.
1S n 'J f)f :!"'t: \\;l[tr in uppl'r \\:'UUCl t (~4_'ck ;'.1 1\ lP ·1, Fi.:!un: ~ll ~hl )\\:io the Ct lni!''' .::;iu('ln tll~l t

thl' rl.·maining X~ ",' of warl'r mu.. t ha\-l' {II !·nrn. 1:"[P"1 w::.f.... r..\:- -shuwn. th~ groUnd\Y;\iCr

snU:TC (rnn-, rhe Paul ~onir(}rin~ \\'cll h:i.';l m~Jrt· f,I"'-"Cibk F.C :1.-(:'1 ~:"/Cr.(1 th;i:llhc

warn l!tar wou!d cor.tribute tlR' n:nl:l:nlrl~ ~2:J 1nf \\:lfn ro uppl.'r \\ ilJCJ: Cn:t:;';' ~CJkul.1icJ
EC 2,675 ti:'/cm).

Wildcat Creek Water Evolution
JO •

,

C~"'.tJt """ qr 'j.....~.,.,.n:.1; I'=I;~~ ;"~:'."

:is'' , .. ....,·.r::;C.·lSl'·Il••' ........ ·,'I "" ... ·1;:: •.10:;':
:J' .:::'>01:'" !~~t:t: ~ .. :c
... :(. :i1i ...s,P'

t: ;I.~ ~,:"-,,,... : ...
lol'.;

Fi;;ure lO. Evaluation ofpotcntial chemical contribution ofCB~I ",ater to upper
Wildcat Creek ,,":lter at Al~IP-I, June 2009.

Cnllid nthcr p,Hh"vw\'O;: aC('(H.I'lt fnr tl:c W;ltL~~ qu:\lir'\; nh"'l~r,"("d in uppt"r \"'CilOt';v r:rf'ct..

~'Hl'rlt.·o;;? (e.c.:. Al\iP-1 and t\.tP-1' -.\ ~~I.;'d,:h(:nu('.d n';.. ,dd \i:;\:: \.l~l'd r I ":L(l..'!T':1!I~tl' wiu::

chl':nical palhw;\\';, t'ndl~ :'l('C·,I.l1H frl( th:"dIJrl";\lIV :1£' rh,' W:\ll..'~ quahl', l '1:'1,:: ..'[\ t'l~ in uppc..';­
\\'I:«(.1f ( :rn·k I j:H1":r;~ .\ ~ \1 P-{}- 'j'he: n~l II.!;:}, PI II r~1 ~(~l' I r ,lrk:~l1("( ,l r,d d' \Pi;dt) I (JI)I) I

p(ll"it!t:;' t~H in"l"r:-l" ~:~H..kEn:!. 't h:\( !::- ~:",Tt1 .1 ti:",ll ,,", .lk'f 'iu.1F~;..tr.d V.l:ill·~l~ 'fD:nn; wa:\.·r
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:::"un:....'':; :'11':.<.1 pll:'3lbh.· r;.::'.crnnr:,. hflW clld...j the fin:,l W:HC:'- t'dn"':1~ Fnr (hi~ C\-:lh:.ninri. f"\":O

Pi IK.RI-:C~C PJi15 wet... pl.·dfln,:cd Ie. rh~ flrH io\-aj;: l':ludd. t>niy ~l1n\\nld: w:ucr

«p,e;enlnl by uppe' POC ;,\,-,['Ie L"P[)C, .\ppenJ!X BJ WO> the ;tJmn~ p.,int. The w:m'r
\\:l~ .dlowcd to C·...lpllr:lh:: ;Jr:u tn di~30kc IJ( pn:cipir.ltl' ar:l3t1rit\.' ...,Illw [c:mpl.:r.\n.l!'C t.:tmi of
(.~lCl ).] or ;.ZYPj\Jnl: exch:l!1.:?~ C;UbfJO l]itlxH.k wi.th d:e ,ulTI.)sphcn.:: ;10J to l.:x(h~n~ c:lkiur:l
lit ~l )dium from (by IT:ill~,:r31:,. J:1 the :\l.cunJ inn.·r~c tl'.nJd. three Pfl~5ibk: 5lJrnn~ w:m.:r
':"JlJr(c~ (IJlUd bt" 115;;:U ah)n~ or ill mix~ur(.":,. D:\\\':;.)O [)r~r:\-. PDC L'PDCt or l]3~I \"·::t~cr

L'"\.' Id'lhc inn'r~<: r~l11Jd pCly;iJc:, a:1l1bi~crin: 1111::";0" IIf ~lk:lri~.11:~pn:>::ihlc cl)l1rriburif)f!:'
til tlH: \\:llcr If\.I:Il.:ty of upper \\ ih,k:u CrcI:k.

On:r:.lll, lhcrc \H,·t(: 31 cEfr-l'Tt'nr p:lth·.\·ay:, iJcnlificJ by Pi lREE(~C rh.ll cudd ;lCCi)Unr fnr
till: ll,!"tp.atlon uf L'pper \\'i1dCH Crcl:k \\·.1[;;r llu;lliry. nn\: ui the :'implc..:st p.Hhway5 in\f)h'c.:J
l'\';lpqr:lulJn o~· ~u()Y~'mell :rcpr.... '5\:ot\:d by ~;mlpll., L'pnC . pn:cipir;ainn of c:l1citl..·. (;I~ ..:.O!;·i;1;.:
~Yr"llnl. anJ ut·fg:l.:'·~i:1::; CIIb f lll d:"}:iid~..-\·:cr;1p; pt.:rccnt Jifft:rl'nc~ in i,~n cn:iC~ntr::ltiun

bct\n:cn mf!':1~ltr~t1 :lnd prtd!ctl.'d \'\ ildc:u Crt.·ck W:Hcr \\'j5o S t"J .\ cumputl·J rlJd1\'~:;tY ,,;r!,
mi:oun.:s f)f 1):\\;;,on Di:l\\ \\ :lter ,lI''lJ l"PDC \\~th m.ncl'st CLlptlClUOO anJ r:u.ncI:t.l
int~r:tcti(lO;\ marchcu me;:'l~t:n:c1 \\ 3Ccr C{LL1liry \\·iihin :Ib'Jur .: '~I.i, \\ !tile mixnm:s of CB) I :l:ld
l);l\v;)(ln Draw W:.Iter hat! ab,.Ju! 9 ;'11 err'H' 'Fi 'Jute ~ 1',. 'rhe PI fR..EEl)(: n:suit.:. ir:JiGUC thnt

~, ,
nl) :'lngl,= p:lthway for fur01;ll.inn (If upptr \\·i!dc:l.t Crt:ck W:itcr C:Ii1 be unil1uc:ly d~ri·"c.:d from
flit: :\\·ail.lblt: tiara. EithL'r a 5UfJplt: p::uh...;;ay ilwoh;n3 CY,lpL"'lClcii)O 'Jf surf,lCc.- w:]<cr ;1nJ
i:l[t.::-acri(lO ""'ltll conunOll minenl ph;l::CS {(;teo:. gYP:'-U111 and exclungt.'ablc i,)t15). a mlxt\!n:
or lWII diff;.:rr,;nr nIJIl-CB:\! surf:Kl.: '.\::ltcr~. ur:t mi:,tui(: or' CB~l :md :::\.~rf;lC\.: \;..~tr<.:r cuuld
~ICC('U:lI for upper \'\'ilJcal Cn.'~k \,,':Jkr quality. n'J.~;\.:d on t~1C <kg:rcl.: (If :;in";,ih7-.ty ur' [11()d\.'\("d
ann predicred water '11111itY frum PI IREE(~C. the mixru,c nf nun Cii,[ water and the ;imple
C\':l.flo['awJtl path\\"a~ bt::it dt=~crib'-.:d t:ppl:r \'CiIJe:u Creek SLtrL1Cl' \\·:ltc[ (.\ppt:oJix E).

Wildcat Cree:k WClter Evolution
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Recent research conducted at the L'oi\-ersiry of \'"yarning suggests that stable isotope r:Hios
in water :,amples pw\-ide a signanlre that can be used to distinguish between groUnd\V;lrCr

from coal seams (e.g. CBc.[ water) anu na[llral surface waters (Sh:trma and Frost 2008).
\~'ater samples collected in June were analyzed for three pairs of isotopes including carbon
(el"c in dissokeu biorbonate), oxygen ("0/"'0 in warer), and hydrogen ('H/'H in
warer). The srable isotopes "c, "0 and 'H (or deuterium) represenr about 1.1 0'0, n.2°,o and
0.01 Sou ot- the total carbon, oxygen and hrdrogen normallv present in water. Stable isotope
abundance is expressed as a mtio in terms of the difference in parts per thousand (or per mil)
from a standard material. For oxygen and hydrogen, the standard is mean ocean water and
the difference in an i,otope ratio is called the delta value, or 8"0 and S'H. For ';C, the
standard material is a Cretaceous-aged fossil from a South Carolina Limestone (e.g. the Pee
Dee belemnite Ot POB).

OxvO'en and hvdro~en Isotopes - Se\-eral hydrologic and geochennical processes affect
isotope ratios because many transformations such as vaporization, anaerobic and aerobic
catbon decomposition and chennical precipitation will cause shifts in isotope abundance
(Clark and Fritz 1997). For meteoric water (e.g. rain or snow), the ratios of oxygen and
hydrogen vary significantly depending on the distance from the water source (rypically the
ocean) and the mean remperarure. As air masses mo\-e inland, the induced rainfall tends to

contain a larger proportion of lighter 1('0 and 'H than the air mass, so the delta value in
remaining water vapor becomes more negative, Subsequent rain events also become
increasingly negative in delta value. Colder air tends to have more complete rainout than
warmer air at a particular locale, thus wInter precipitation has a lo\ver delta \"alue than spring
or summer precipitation (Clark and Fritz 1997).

Oxygen and hydrogen delta nlues for meteoric water samples tend to fall on a straight line
called the global meteoric water line (GM\\l, Figure 22). Within a single locale, samples
further down the G1',.f\\'L represent meteoric water that falls in winter while summer rainfall
plots farther up the G1',.f\~l (e.g. closer to zero).

One other process that affects the oxygen and hydrogen ratio is evaporation, As increasing
proportions of meteoric \vater eyaporates, the remaining residual water becomes more
enriched in oxygen and hydrogen, but the enrichment causes samples to deyiate to the right
of the Gc.f\\l. Because of these inOuences, the oxygen and hyurogen ratios can be used to
assess the time of year that meteoric water feU and the cumulao\-e e\-aporation retlected in
the \vater samples, [sotope ratio:> are one of the primary means for determining the his(Oric
temperature record from ice core samples, for example,

\\'uucat (reek s:lmples had se\-eral distinct clusters of isotopic sign:Hures, ,-\11 samples were
located right of the G0.f\\l., which is indicau\-e of cyapor:tGon, Howe\-er, other samples of
(B\[ water collecteu in rhe Pow'der Ri,-er b"in t'picall, t-all on the G\f\\l. (as shmuu the
runoff samples from POC), Small differences ill the 10Cl,\ meteoric \\·;lter line or bbor:l.tory
bias rna, aCC""11[ for PDC anu CB\! ;amples lolling right "fthe ~f\\l_. The SIn.111 apparent
~\"aporation"igll:ltUre for the=::e 5:lmples l:; probably crrOIlCOLl::'. :\U other s,lmpl('::" which fall
further right of the )'f\'\1 . .,re inuic.,u\-e of e\'''pnranon

l
hO\\T\'er.
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• \X'ater in POc, di,'erted POC water (e,g, Ninemile Ditch) and in samples from lower
\X'ildcat Creek aU had ,irtuaU~' identical delta ,'alues for oxygen and deuterium
indicating that low'er \X'ildcat Creek water is chemically identical to POC water,

• The CB:-'I water being pumped into the Paul # 3 Rese(\'oir indicated a meteoric
water source deri,-ed during a colder port of the year than ocher water samples,

• \X'ater in the Paul #3 Rese(\'oir indicated thor significant e\'oporotion had occutred
and direct rainfall may' ha,'e partially diluted the CB,,[ water.

• Sampb from upper \X'ildcat Creek exhibited a wide range in isotope ratio indicating
,'ariable pathwal"s of chemical e'-olution in different portions of the uppet watershed,

• The differences between POC samples (mostly deriyed from Piney Creek snowmelt
with less e\"Oporation signature) and upper \X'ildcat samples (more ,,'aporation
signature) is to be expected gi\'en the more arid nature of the ephemeral "'ildcat
Creek basin,

• Water from \X'ildcat Creek just above the Ninemile Ditch (\'('C above 9 i\We and \X'C
section 28) exhibited stronger evaporation effects than water samples taken upsrream
at IMP and AIMP, The higher EC in the downstream samples supporrs the
conclusion that more e\-aporation has occurred in these samples.

• \'<'ater from rhe pumpback sump appears more closely related to a natural \\'ildcat
Creek water source than CB;\[ \vater bused on \vater isotopes.

• The Bass Pond on Gary Koltiska property suggests possible recharge from the
Ninemile Ditch and subsequent evaporation,

a,-erall, water in POC and lower Wildcat Creek were virtually identical in their isotope
signatures and ;lre reElecrive of recent runoff Or snowmelt with lirde e\"apo[~rion signarure.
CBi\l water has an isotope signature that reflects a colder-temperature recharge source than
POc. CB,,[ water at the outfall has no evaporation signature while water in the Paul #3
Reservoir reflects signiflcam e\-aporanon. \'\"atcr in the Paul monitoring \veU appears most
similar to CB,,[ ware(. \,<'ater from different locations along \\'ildcat Creek has widelv
v'af}-ing isotope ratios indicating differences in \vater SOurce or chemical e\"olunon. \'rater tn

upper \'Cildcat Creek (:\[r-rP-1 and ["11'-1) is similar to CB"I water in the Paul #3 Reservoir,
but also could h:1\-e formed through e\-aporaoon of \vater that \vas recharged at a 'Similar
temperature to CBl\l water.
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Wildcat and Prairie Dog C;~ek Stable Isotopes cfWatar
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Figure 22. Stable isotopes of ",a,er in Wildcat Creekj""e 2009.

C:\fh()~ l<C\ntnre~ - C.\rbon l:'Ut'0j16 rSh:lrm;1 ;11-....1 }'rCI::~ 2IHI~:: n'r1~('1 J~ft~r('nl rh~':\ic:"J :l.r:d
cht'wical PWC~":'~.l dun O."ygCtl :u:d dt.:Ult:ciulll. In<:lrg:tntc Cl,blJ:) in mo:-: ::urLlct: W:lt;.~r:, tj
dl'ri', \..'d from (\VfJ SCH.lrct,'S. n:H111.:ly cl.rbon J:,,:cid:..' c\"uiq:d irom stlil .•rganic m.ut>. r
c!n:flt1lp')$itioll and clt:,solUiitm nfl!:1lI:'SrD:lL 1:\ r,,:mnl,.'r:lr-: r;';'·h1llfl:-. :,uu on!.:,nic cll"bnn h3.~.1

~I~I: .)f about -25 per mil \\o+.ill: limt:~;ton\." h:1.: :.l o"t; ~r:lunj l~ pa nul :\1.l~~y ~l'rf;](c w:.;:cr~·
h~l\'~ 01~C of ab(jl..1t ·12 pt:r Inillndic;Jring: 1 bll.:nJ of b,'rb cJ.rb..,r~ :,IJUrcc~ ,~l1Jrm..i and FrO~l

2t ,O~.;. 'r1H: 5011iCC-': 0.· carbrm in wltur::1 w;tin :Ht: ::hIJ\\1l in 1.."l.1'_;;l:.1, In [il. which repr~::t'lH::

n::1Cli'1i1 itl an IIPt::l 'i~'-:km \',:Iv.:n,: c;(b()~! di·):;!;,h: j;~ r~ph:ni::h,,:d froo1 [hI,.' :,fJil :ltm():,?I:~n,~.

{)nl'-lml t" (If [}:", bic\rb.. lt1:lt:: i:l w:H.,:r i~ t"CUIil c:\ rb, ',1\ .Ji{l:·;idl· :!.l!.(! nnl'·!i.l1 t" i:-- fl".-,m linleste-:-h:,

(n ,1 t.!l1:,(.'d :-y:-lt,;;m, :-i,t-.:h ,b nughr bl.' t~ ll,!1!U i:1 ~t :::~tb:l:rf,v.:l.: f.:n\·Utl!H....:C·.lf. r:~"1rt of tl"'L'

il~O~plr!il..: '.:a:ulltl i-;; df.'rl';t'd frol1lli.n1t.:'H,~n,-· bl'C:1'J:'t' "::Jrbon f.!~·.J:-:il~l· i:- th:ph:tt:J Juric,t:
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The carbon i,ompe and bicarbonate b'els in water samples (Figure 23) show di,rinct groups
for sample::> dl;H share COtTIn10f'l chemical e\'olucion pathways.

• :\ll POC woters and lower \\'ildcat Creek samples had similar carbon isotope
:;ignarures inJ..icating common chemical c\"olution. Bicarbonate concentrations in
the,e samples are low «230 mg/L) due to a predominance of snowmelr and little
interaction \\lith soil and rock.

• CB~[ waters had much higher I)DC "aluo; and bicarbonate concentrarions than
natural surface \vaters o\v;ng to methanogenesis.

• \X'ater in the monitoring well downgradient of the Paul Resen'oir also had elevated
1>"c and bicatbonare indicating rhat groundwater was deri"ed brgely from seepage
out of the Reservoir.

• "'ater samples from upper Wildcat Creek had similar I) "C delta values to PDC and
lower Wildcat Creek but higher bicarbonate concentrarions, The similarity in I)';C
values indicates a common source for the carbon (carbon dioxide and limesrone),
The higher bicarbonate concentrarions are likely due to greater interacrion with soil
and rock and formarion in a more closed s)Srem (e,g, less replenishment of carbon
dioxide),

• \"\.·arer samples collected neac the most upstream occurrence of surface water in
\'<'ildcar Creek (.-\IMP-I) had slightly higher I)1.\C values than other upper "'ildcat
samples just above the Ninemile Ditch but wirhin the range that is typical for surface
waters. According to Vance (2009) and O'Neill (2009), these results suggest that
about l8 % of the water at .-\IMP-l was derived from CB:-'L \X'hile this explanarion
is plausible, it is also possible that slight differences in the degree of gas exchange
(e,g, open vs. closed system) between the two locales accounts for the differences in
1)1.\e. Additionally, a limited amount of methane production in the saturated
organically-enriched sediments beneath \X'ildcat Creek could also account for the
higher I)';C value in AI~[P-1.

• \'('ater [rom the pumpback sump also had a higher I)';C rhan other warers in upper
\'(,ildcat Creek. \Xbile this could be due to contriburions of CB~1 '\'3ter, the oxygen
and deuterium isotope signature tend to [efute a CBM sou[ce, ~[Q[e likely, wate[ in
the pump back sump was deri"ed from narural sources in uppe[ \X'ildcat Creek rhat
had moce limited gas exchange (e,g, subsurface water) or that had unde[gone limited
methane produccion"

• ,'rater from the Bass Pond reflects eguilibriutll \\1th atmospheric Gl.rbon dioxiue.

O"edl, the ,imil,,,it,, of sample, from 10\\'Cr \X'ildcat C[eck to POC samples indicates thot
",ate[ di"erted into \X'ildcor Creek fwm POC chcmicallr dominates \X'ddcat C[eck below the
\iinemile Ditch, CB~[ "'ote[5 are isotopically disrinct ~'rom cithe[ PDC or uppcr "'ildcat
Crl'ek W:lter. The chemical sig!1JR1Ce in CB\[ w:lter retlects medlanogenc:-:is" \'":lter in the
Paul monitoring wcU appeacs [Q be mostly (13\[ w:lter. !-:-otope delta \"allle~ in \\"UJC;lt
Cn:ek s:lmples :lCI: \-ariable, \\'hich is con:-:i~[el1t \,irh '"ariable warer ~l)UrC6 or chctT'llcal
I:\"olurion rarh\\"a~·s. The ~omt'wh:H highe[ol'C \'aluc~ in s:lmp1c':-: from "\I\IP-1 :lIU.! [\fP-l
(T'l:ly be C1USCU by ~nlil.ll C8\[ conrribution:-: (:1:-: :,uggcs[eJ b~' \";1.r1CC (20Ul)) and O'Neill
(211t)<J)) bur could :1.1:-:0 be accounred for bY:1 decpa subsllrf;lCl: \,';1,[cr "Ourc\:' [esulung in
mctl1.l.l1ogcl1esis or [cuuccd c:lrbo!1 dioxide exch:lI1~l.'.
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Kate M. Fox (Wy. Bar No. 5-2646)
J. Mark SteWalt (Wy. Bar No. 6-4121)
DAVIS & CANNON, LLP
Attorneys for Protestants
422 W. 26 th St.
P.O. Box 43
Cheyenne, WY 82003

BEFORE THE ENVIRONMENTAL QUALITY COUNCIL
OF THE STATE OF WYOMING

IN THE MATTER OF THE APPEAL OF )
JOHN D. KOLTISKA, AC RANCH, INC., )
a Wyoming Corporation, PRAIRIE DOG )
RANCH, INC. a Wyoming Statutory Close)
Corporation, and PRAIRIE DOG WATER )
SUPPLY COMPANY FROM WYPDES )
PERMIT NO. WY0054364 )

Docket No. 09-3805

RESPONSE TO PENNACO ENERGY INC. 'S
FIRST SET OF DISCOVERY REQUESTS TO JOHN D. KOLTISKA,

AC RANCH, INC., PRAIRIE DOG RANCH, INC., PRAIRIE DOG
WATER SUPPLY COMPANY

Petitioners in the above captioned matter for their responses to Pennaco Energy,

Inc.' s First Discovery Request state as follows:

REQUESTS FOR ADMISSIONS

Request No.1: The modified Permit only allows natural overtopping of Paul # 3
Reservoir (Paul # 3) in the event of a precipitation event.

Response: Admit

Request No.2: No water discharged from outfall 002 will reach ilTigated crops
unless a precipitation event causes natural oveliopping of Paul # 3.

Response: Deny

Request No.3: Natural overtopping from Paul # 3 caused by a precipitation event
will mix produced water and natural precipitation.

1



Response: Admit, but affirmatively state there is no assurance of the mixing quantities
and qualities.

Request No.4: Petitioners do not use water from Prairie Dog Creek or Wildcat
Creek for livestock watering.

Response: Deny

Request No.5: In March 2008, Pe1U1aco's water expert, Dr. William Schafer, held
a question & answer session to address Petitioners' questions and concerns regarding
CBM water.

Response: Deny

Request No.6: On April 29, 2009, the DEQ published the Major Modification of
the Permit and the following claims raised by Petitioners' Petition concerning outfall
001 are now moot, including 3(h), 3(i) and 3(1).

Response: Admit

Request No.7: Chapter 1, Section 20 of the Wyoming Water Quality Rules and
Regulations and the November 11,2008 Agricultural Use Protection Policy does not
require effluent limitations imposed by a WYPDES pelmit to preserve the ambient water
quality.

Response: Admit

Request No.8: The Hanson Chart describes the potential restrictions on use of
water irrigation based on Electrical Conductivity (EC) and Sodium Absorption Rate
(SAR).

Response: Deny

Request No.9: Irrigation return flows into Prairie Dog Creek negatively impact
the EC and SAR of water in Prairie Dog Creek.

Response: Deny

INTERROGATORIES

Interrogatory No.1: If Petitioners deny any pOliion of the requested admissions above,
please explain in specific detail the complete factual and technical basis for any such
denial.

ANSWER:

2



http://nwis.waterdata.usgs.gov/wv/nwis/qwdata/?site no=06306250&agency cd=USGS

USGS Water Quality Data, Prairie Dog Creek at Wakeley (Gauge No. 06306200)
available at:
http://nwis.waterdata.usgs.gov/wy/nwis/qwdata/?site no=06306200&amp;

Prairie Dog Water Quality Data (JK000010 - 000106).

Request No.6: Please provide all documents related to your allegation in
paragraph 3(P) of your Petition that the Permit's effluent limitations for EC, SAR, and
sodium concentrations "have the reasonable potential to adversely impact the agricultural
use of the receiving waters" and that these effluent limitations were "not derived from
appropriate scientific methods ...."

Response: See response to RFP 4.

Request No.7: Please provide all documents related to your allegation in
paragraph 3(q) of your Petition that the "Pennit conditions do not provide compliance
with the applicable requirements ofW.S. 35-11-302 and the Water Quality Rules and
Regulations in violation of Water Quality Rules and Regulations, Chapter 2, Section
9(a)(vi)."

Response: See response to RFP 4.

Request No.8: Please provide all water quality monitoring tests, results,
and information conducted on Prairie Dog Creek and Wildcat Creek that were not
obtained from the Wakeley Siding monitoring station or Acme monitoring station.

Response: See JKOOO 10 - 00106, JKOOO107 - JKOOO 109, JKOOO118 - 000119,
JK000132- 134, JK000269 - 000281.

Request No.9: Please provide all documents related to your allegation in
paragraph 3(s) of your Petition that the "Permit allows discharges of treated to water to
alter the EC, SAR, and sodium concentrations in Prairie Dog Creek to levels that the
DEQ has determined are likely to result in measurable decreases in production of
irrigated crops."

Response: See Response to RFP 4.

DATED this __ day of June, 2009.

As to answers to interrogatories:

John D. Koltiska, personally and on

15



hn D. Kolti5ka, personally and on
eha1f of AC Ranch, Inc., Prairie Dog

Ranch, Inc.

STATE OF WYOMING )
) 55

COUNTY OF SHERIDAN )

The foregoing instrument was subscribed to and swom before me by
3i?ltN IJ· r-t2m~ this 3: day of <::rv1SE ,2009.

My commission expires: _

As to objections;

~~
/.'

Kate M. Fox (Wy, Bar No. 5-2646)
/J. Mark Stewart (Wy. Bar No. 6-4121)

DAVIS & CANNON, LLP
Attorneys for Protestants
422 W. 26th St.
P.O. Box 43
Cheyenne, WY 82003
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CERTIFICATE OF SERVICE

;2r.!t \
I hereby certify that on this ::;--day of u V-.~

was served via email and u.s. Mail to:

Mark Ruppert
Holland & Hart, LLP
P.O. Box 1347
Cheyenne, WY 82003 - 1347
MRuppert(cV,hollandhart.com
Attorney for Pennaco Energy, Inc.

Mike Barrash
Wyoming Attorney General's Office
123 Capitol Building
Cheyenne, WY 82002
MBARRA(cV,state.wy.us
Attorney for WDEQ

, 2009, the foregoing
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WDQ Chap~er 1, Sec~ion 20 Agricul~ure Wa~er Supply 10/24/2008

~;?2c Lf1oG(~
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tends to leach out. Sodium is preserved on these exchange .'
sites and it actually increases the dispersivity of the ;
soil. 1

\

And we have seen that -- I haven't seen it, but j
irrigation specialists have seen that. Ifs a well-known ~

fact that once you start adding low ionic-strength waters I
to these systems, rainfall is a low ionic-strength water, t

!
it starts to disperse the clays. Because you don't have '

:~the salts and the calcium magnesium or other types of salts ;
that are perfect for trying to keep them in a floculated 1
state, a wel1-structured environment. ;

DR. OGDEN: Okay. Thank you. I,
MR. MORRIS: Dennis, you still got -- there 1

was a look on your face. ~

CHAIRMAN BOAl: No. I'm glad you came and i
>

your testimony was very interesting. Thank you, sir. 1
DR. VANCE: I apologize for taking so long. 1

I do have my card. Feel free to contact me. ;
MR. MORRIS: Do you have anything else, Mr. 1

Wagner? 1
MR. WAGNER: No.
MR. MORRIS: Thank you, Dr. Vance. It's

very good testimony.
DR. VANCE: Thank you.
tvlR. MORRIS: Okay. AI this time we're

Page 226

1 MR. COVERDALE: No, it didn't. 1 MR. SEARLE: Thank you.
2 MR. MORRIS: Tim. 2 CHAIRIvIAN BOAl: Thank you, Dr. Vance.
3 MR. FLITNER: I'd like to jump in here just 3 DR. OGDEN: I do have a question.
4 a minute with an answer to the other part of your question 4 DR. VANCE: You remembered.
5 as far as the does plant community matter? If you're in 5 CHAIRMAN BOAL: I was trying to get you off
6 the forage harvesting business, it absolutely matters, and 6 the stand.
7 in most cases, it can make all the difference in the world. 7 DR. OGDEN: Ifwe invoke some kind ofa

;

8 There are plants we want and plants we don't want and 8 rule that preserves infiltration, in the end game after the 1
9 plants we can't have. 9 discharge is finished, could you speculate about the '

\10 So those are a big consideration when we're 10 condition of the soils? Because we are in a semi-arid i

11 talking about years from now as you say as these things 11 environment, will they become, you know, sodium logged? I
12 keep changing -- and we've talked about this before up 12 DR. VANCE: Saline sodium? I
13 here -- somebody, sooner or later, is going to have to 13 DR, OGDEN: Saline sodium anyway? I
14 clean this up if we screw it up, And so that plant 14 DR. VANCE: I suspect they will because I
15 community plays a big part of that. 15 we're adding saline sodic waters in most cases. We'll be J
16 MR. MORRIS: Dr. Harvey (sic), what would 16 leaching out some of the soils based upon the irrigation \
17 be your recommendations for standards? 17 regime. j
18 DR. VANCE: I'm sorry? 18 Quantity is going to be an important role in I
19 MR. MORRIS: What would be your 19 trying to just get the site to be preserved. Clearly, you j.~

20 recommendations for standards? 20 don't want to have water impounded on the environment.
~21 DR. VANCE: My recommendation would be Tier 21 That's not the -- that's not good for plant growth. But

22 I. I feel that it's of signi ficant protection. 22 once you tum off the tap, the water that's there has salt I
23 MR. MORRIS: And those numbers are what? 23 and sodium in it and it's not going to disappear. j
24 DR. VANCE: The SAR maximum of 10 with ECs 24 And then once you start to get rainfall events, 1
25 that are protective of the plant. 25 the first thing that happens is that calcium magnesium ';
I------.!.-----~-----------+-------==----'-'--------..::..----I!

Page 227

1 So again, we'd have to look at the environment to 1
2 figure out what plants we're trying to protect and 2

3 determine based upon those characteristics. 3

4 And then there is also once you determine that EC 4

5 characteristic, then you can also back out the SAR relative 5

6 to these other concerns such as infiltration. 6

7 MR. MORRlS: Thank you. 7

8 Mr. Wagner. 8

9 MR. WAGNER: One real quick question. Did 9

10 you give us the correct Hanson chart value for an equation? 10

11 DR. VANCE: I gave you an equation that was 11

12 recalculated based upon the correct figure. 12

13 MR. WAGNER: Thank you. 13

14 DR. VANCE: But again, that was primarily 14

15 because Dr. Jim Rhodes was very upset that Wyoming was 15

16 using something that was incorrect relative to Ayers and 16

17 Westcot. 17

18 MR. SEARLE: In that regard, Mr. Wagner, 18

19 which equation are you currently using in your proposal? 19

20 MR. WAGNER: Mr. Searle, I believe in our 20

21 proposal is the historic Hanson chart that we've always 21

22 been using. 22

23 MR. SEARLE: The one that we're suggesting, 23

24 has been suggested, is incorrect? 24

25 MR. WAGNER: That's correct. 125

58 (Pages 226 to 229)
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WY0054364 Major Modification 02-13-2009

Wyoming Department of Environmental Quality
Water Quality Division

WYPDES Program

STATEMENT OF BASIS

MAJOR MODIFICATION

APPLICANT NAME:

MAILING ADDRESS:

FACILITY LOCAnON:

Pennaco Energy Inc.

360 I Southern Drive
Gillette, WY 82718

Adams Ranch Treatment Facility, located in the SWNE of Section 3 and the
NESE of Section 6, Township 55 North, Range 83 West, in Sheridan County.
The produced water will be treated and discharged directly to Prairie Dog Creek
(class 2AB), and to one on-channel reservoir located on Wildcat Creek (class
3B), which is tributary to Prairie Dog Creek. The daily maximum permitted
flow rate for the direct discharge to Prairie Dog Creek at this facility is 1.47
million gallons per day (MGD). Because the effluent at this facility is being
discharged from treatment units with controllable output quality, this permit
does not regulate which coal seam(s) may contribute to the discharge.

NUMBER: WY0054364

Because the permittee has determined that direct discharge to Wildcat Creek is no longer necessary at this
facility, the permit is being modified by WDEQ, in accordance with Chapter 2, Section 12(d)(i) ofthe Wyoming
Water Quality Rules and Regulations, as follows:

1) Remove outfall 001.

2) Add containment requirement to discharge at outfall 002 (See Part lA.I.b).

3) Update effluent limits at outfall 002 to reflect containment ofeffluent, rather than direct discharge (See Part
lA.I.b).

All other conditions ofthis permit shall remain unchanged, and infullforce and effect.

General Facility Description

This facility is a typical coal bed methane production facility in which groundwater is pumped from a coal
bearing formation resulting in the release of methane from the coal bed. The permit authorizes the discharge to
the surface of groundwater produced in this way provided the effluent quality is in compliance with effluent
limits that are established by this permit. In developing effluent limits, all federal and state regulations and
standards have been considered and the most stringent requirements incorporated into the permit. The effluent
limits established in this permit are based upon Chapters 1 and 2 ofthe Wyoming Water Quality Rules and
Regulations and other evaluations conducted by WDEQ related to this industry. This pennit does not cover

Statement of Basis - 1
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WYOOS4364 Major Modification 02-13-2009

activities associated with discharges of drilling fluids, acids, stimulation waters or other fluids derived from the
drilling or completion of the wells.

The permittee has chosen option 2 of the coal bed methane permitting options. Under this permitting option, the
produced water is immediately discharged to a class 2 or 3 receiving stream which is eventually tributary to a
class 2AB perennial water of the state. Outfall 003 discharges directly to Prairie Dog from a treatment unit.
Outfall 002 discharges from a treatment unit to an on-channel reservoir located on Wildcat Creek. The permit
establishes effluent limits for the end of pipe, which are protective of all the designated uses defined in Chapter 1
of Wyoming Water Quality Rules and Regulations. This may include drinking water, game and non-game fish,
fish consumption, aquatic life other than fish, recreation, agriculture (including irrigated agriculture), wildlife,
industry and scenic value. Based on a review of this permit application, it has been determined that numerous
active irrigation uses of surface water do occur downstream from this facility on Wildcat Creek and Prairie Dog
Creek.

Below outfall 002, the permittee is required to contain all produced water within the reservoir during "dry"
operating conditions, and discharge of effluent from the reservoir, except during periods oftime in which natural
precipitation causes the reservoir to overtop and spill, is prohibited. Intentional or draw-down type releases
from the reservoir will constitute a violation of this permit. Discharge from the reservoir is limited by the permit
to natural overtopping and shall not extend beyond a 48 hour period following commencement of natural
overtopping. It is the responsibility of the permittee to adequately demonstrate the circumstances in which
reservoir discharges occurred, if requested to do so by the WYPDES Program.

Effluent Limits (Outfall 003 - Direct Discharge to Prairie Dog Creek)

Permit effluent limits are based on state regulations and are effective as of the date of issuance. The permit
requires that the pH must remain within 6.5 and 9.0 standard units, and limits sulfate to 3000 mg/I. These limits
are based on water quality standards established in Chapter 2 of the Wyoming Water Quality Rules and
Regulations for the protection of livestock and wildlife consumption.

A wasteload allocation (WLA) was used for the calculation of water quality based effluent limits at outfall 003
for this facility. Results are presented in the table below. To determine available dilution volume within Prairie
Dog Creek under a worst-case scenario, a critical low-flow 7QI0 value was calculated for Prairie Dog Creek,
using the EPA DFLOW model, and stream flow data from USGS station 06306250 "Prairie Dog Creek Near
Acme, WY." This results in a calculated 7Ql 0 value of 1.20 cfs for Prairie Dog Creek. As an additional input
to the waste load allocation, WDEQ used ambient water quality data collected from the same station.

Based on the previously-described WLA, the daily maximum effluent flow limit for outfall 003 is 1.47 MGD. In
addition, the following water quality based effluent limits are established at outfall 003: a dissolved iron limit of
100 /lg/l cadmium limit of 0.3 Ilg/l, a dissolved manganese limit of 50 Ilg/l, a dissolved copper limit of 12 Ilg/l, a
dissolved lead limit of3 /lg/l, total recoverable arsenic limit of3.7 Ilg/l, a total recoverable selenium limit of2.0
flg/l, a chloride limit of 70 mg/l, a total recoverable barium effluent limit of 645 Ilg/1 and a total recoverable
Radium 226 + 228 effluent limit of2 pCi/1. These water quality based effluent limits are based on standards for
class 2AB waters which are intended to protect for the above listed designated uses and reflect the application of
tier 2 antidegradation protection in accordance with the "Wyoming Surface Water Quality Implementation
Policies for Antidegradation."

All effluent limits are to be met at the end of the final treatment unit, prior to dilution with any other waters of
the state.
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Department of Environmental Quality

To protect, conserve and enhance the quality of Wyoming's
environment for the benefit of current and future generations,

Dave Freudenthal, Governor

November 21, 2007

John Carre, Director

Mr. Brian Lovett
vVl,'PDES Compliance Supervisor
DEQ/V/ater Quality Division
122 West 25th Street
Herschler BuiJ ding, 4th Floor-West
Cheyenne, Wyoming 82001

~ EXHIBIT
"i'

i q
~

~J/;/)J:}:Z?-

RE: Flow in rVildcat Creek, Sheridan County - Pennaco Energy} Inc: A. C Ranch Central,
Option 2 'WIPDES Permit 'WY0052141

Dear :Mr. Lovett:

On or about October 23,2007 Ms. Jill Morrison, Powder River Basin Resource Council
(PRERC), reported that a CBM pit was being constructed in vVildcat Creek in an area that
normally haS cat tails. She has had an on-going concern about increased flow in Wildcat Creek
and the impact on water qua]jty. She feels the increased water flow:in Wildcat Creek is from,
CBMwater.

PeDllaco reported that the "reservoir" in question is actually a private landowner's CD sting duck
pond. Pennaco is assisting landowner Rob Koltiska by removing silt mid debris that has
accumulated over the years, but there is no reservoir or CBM discharge point being constrQcted..

There are five W\'PDES permits on Vlildcat Creek- VlY0052132, \VY0052141, WY0052671,
'tlY0053881 and WY0054364, all ofwbich belong to Pennaco Energy. Except for Paul #3
Reservoir associated with outfall\tlY0052141-003, there is no evidence that any of theoutfalls

, or reservoirs are contributIng flow to \'Vildcat Creek. .

iill inspection on November 1,2007 revealed that water was seeping from the base of Paul #3
Reservoir shown in Photo]. Paul #3 is in the channel of\/iTildcat Creek and pr'edates any CBM
activity. The water flows down Wildcat Creek approximately J 700 feet to an existing depression
shown in Photo 2. This ex.isting depression is used as a pmrlp back pond to pump water to
Makayla Reservoir associated with outfall \WOOS.3 881-008. iU1ecdotal evidence indicates that
Makayla has very little if any infiltration. There is no overland flow in vVildcat Creek
immediately below the pump back pond. Surface flow in \Vildcat Creek is first obsen~able

approx.imately 500 feet belo'N the pump back pOl1d. There was some standipg water above tbis
point. The b'Tound was muddy at the time of the inspection and landowners in the area said there
had been coasiderable rain recently,

1866 SOUTH SHERIDAN AVEt-.JUE· SHERIDAt\l, WY 82801
AIR, LAND AND WATER DIVISIONS
(307) 673-9337· FAX (307)672-2213



FlolI'in rViltlcal Creell, SheridalJ COLlI1~J'

WY0052141
November 21, 20()7
Page 2

Pennaco reported they notified Kevin Wells, Cheyenne W'{PDES Compliance Coordinator, on
or about June 14,2007 that Paul #3 Reservoir was seeping. Pelmaco said they were given
pemlission to pump the water back to Makayla Reservoir. A Pennaco fIeld representative said
they used the existing natural depressioD as a pump back pond because water collected there
naturally and water could be pumped back WitJlout digging up Wildcat Creek.

Should youhave any questions or comments conceming this matter, :please contact me at 307­
673-9337 or bbarre@state:vvy.us.

_ Sine-etel)', ,f)

Di;J)~ lift"; ...-!" , . ' I ,-

. / r ~I

. /'Bill 'Barrett
WlTDES Inspector
Water Quality Division

cc: WYPDES File # V,rY0052141
Aaron Urdiales, 8ENF-W-1\TP, US EPA, Denver

. Vl\"PDES Prof:'Iam, Cheyenne DEQ Office

JK 000290
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Liostone ano Associates; Inc.
Engineenitfj; GeologJJ anD VWIter Resource Consultal1ts

July 20,2009

Mr. Mark Stewart
Davis and Cannon, LLP
Attorneys at Law
422 W. 26th Street
Cheyenne, Wyoming 82003

RE: Professional Opinion Concerning WYPDES Permit No: WY0054364

Dear Mark,

Lidstone and Associates, Inc. (LA) has been retained to provide a professional opinion into the
scientific appropriateness of the methods used as the basis of the permit modification for
Wyoming Pollution Discharge Elimination System (WYPDES) Permit No: WY0054364. John D.
Koltiska, AC Ranch, Inc., Prairie Dog Ranch, Inc., and Prairie Dog Water Supply Company are
appealing the Wyoming Department of Environmental Quality (WDEQ) issuance of the major
modification of the referenced permit.

In order for WDEQ to issue a WYPDES permit in an area where the intent is to protect
agricultural use they must follow the rules and regulations of Chapter 1, Section 20 of the
WDEQ water quality rules and regUlation which states that:

All Wyoming surface waters which have the natural water quality potential
or use as an agricultural water supply shall be maintained at a quality
which allows continued use of such waters for agricultural purposes.

Degradation of such waters shall not be of such an extent to cause a
measurable decrease in crop or livestock protection.

Unless otherwise demonstrated, all Wyoming surface waters have the
natural water quality potential for use as an agricultural water supply.

The procedures used to implement this section are described in the
"Agricultural Use Protection Policy."

WDEQ has further responsibility as dictated by the requirement of Chapter 2 Section 5 (c) (iii)
(C) (IV) which states:

Where the administrator determines that an effluent constituent has the
reasonable potential to adversely impact a designated use of receiving
surface waters of the state and no numeric standard has been
promulgated in Wyoming Water Quality Rules and Regulations, Chapter 1
for the constituent, the administrator may establish a numeric effluent
limitation based on values derived from appropriate scientific methods.

Exhibit 4

4025 Automation Way, Building E, Fort Collins, Colorado 80525-3448 (970) 223-4705 fax: (970) 213-4706 e-mail: water@lidstone.cGm
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The Agricultural Use Protection Policy (Policy) as referenced above lists electrical conductance
(EC) and sodium adsorption ratio (SAR) as the basic water quality parameters of concern with
regard to irrigation. The Policy also requires that the WDEQ establish appropriate effluent limits
for EC and SAR in WYPDES permits such that irrigation water is protected for that use.

This document will identify deficiencies in the scientific methods and assumptions which were
used by WDEQ to establish WYPDES effluent standards. In my professional opinion, the
WDEQ methods and assumptions were not well founded and not in accordance with the Policy.

SITE LOCATION AND LAYOUT

The area of interest is east of Sheridan, Wyoming along Prairie Dog and Wildcat Creeks. Figure
1 shows the location of the Acme and Wakeley Gages, Outfall 003, the Paul Reservoir, the
applicant's Pumpback System, and IMP-1, all of which lie within the area of interest.

DATA AND DATA RELATIONSHIPS

In order to use appropriate scientific methods to derive protective effluent limitations, the data
and data relationships must be sound. When the WDEQ completed the Major Modification of
the existing WYPDES permit, they established water quality standards for the applicant's
outfalls based on data that had been previously available and used in the original permit.
Despite the availability of additional and a more complete data set, no new data were used. The
data used to establish the Major Modification water quality standards are defined in the Major
Modification, Statement of Basis (Basis) and were documented in deposition testimony by Kathy
Shreve (Exhibit 16). The WDEQ failure to follow best scientific practice is discussed below.

The WDEQ did not use additional publically available data to assist in establishing water quality
standards for the WYPDES outfall as part of the permit modification (WYPDES Permit No.
WY0054364). Data for the Acme and Wakeley Gages exist beyond 2006 and these data were
available to WDEQ at the time of the permit modification. Data from the USGS are readily
accessible and should have been used to verify if the original data remain adequate as a
standard of ambient water quality. If the original data were not adequate, good scientific practice
dictate that the WDEQ should use the complete data set to modify the permit and serve as its
Basis. The additional data from the Wakeley Gage, alone would have fully characterized the
waters near the effluent point for outfall #003. Both the Acme and Wakeley data are shown in
Appendix A.

WDEQ did not follow good scientific protocol in their use of both laboratory and field
measurements of the same water quality sample on select sampling events. Effectively this
doubling of the statistical populations for some of the sampling events and not others skews the
data means towards the sampling events, where duplication of the data set has occurred. One
would expect very limited and predictable differences between field EC and laboratory EC of the
same water. In her deposition (page 20 and 21) Kathy Shreve (WDEQ) testified that she
employed this practice. In my professional opinion, such a pra<:tice is unacceptable because it
effectively provides more weight to the data that is duplicated versus the data that is not
duplicated.

To demonstrate the limited population and skewness of the data set which served as the Basis,
I have compiled Figure 2 of this report that identifies the EC data presented in Exhibit 16 of the
Shreve Deposition. Based on my opinion, this figure represents all the data WDEQ used at the
time of the original permit and reused during the permit modification. Note that the earlier data
collection time period is represented by Acme Gage data only and the later time period is
Wakeley data alone. There is also an unexplained data gap between the two data sets. As
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shown in Figure 2 the Acme data set, where most of the duplication of field and laboratory
measurements of EC took place. skews the data towards the higher (and poorer water quality)
EC. It is unacceptable practice to arbitrarily augment your data set to increase your sample size
and improve your statistical measures. WDEQ should have determined which of the two
samples (field or laboratory) they felt was more representative and used that in calculating the
average EC for the Basis instead of using both results for part of the data.

An equally important consideration is the fact that the waters from Acme and Wakeley Gages
represent two different populations and should not be averaged for this permit modification. The
Wakeley Gage is closer to the WYPDES points of discharge and points of use and should serve
as the Basis for effluent limitations. To demonstrate this, I have prepared Figure 3, which shows
publically available, monthly USGS EC data from both the Acme and Wakeley Gages. Although
these data were available at the time of the Modification, the data sets presented in Figure 3
were not used by WDEQ. This figure demonstrates the differences in water quality population
as the Wakeley data is consistently lower (better quality) EC than the Acme data for all data
points. Even when reviewing the data set used by the WDEQ (Figure 2), one can note that the
earlier portion of the data (Acme Gage data set) have a higher (poorer water quality) average
EC than the Wakeley Gage data which skews the data towards higher averages than the
Wakeley Gage data set. This difference in population is more apparent when one reviews the
more complete data set as shown on Figure 3. Best scientific practice should not mix different
sample populations. Furthermore, it is my professional opinion that one should use the data set
which best demonstrates the ambient water quality at the point of discharge and/or point of use.
Figure 1 shows the geographic difference between the two gages and the location of certain
features documented in the permit. The Acme and Wakeley Gages are approximately 23 stream
miles apart; Acme Gage has a drainage area of 358 square miles and the Wakeley Gage has a
drainage area of 87.9 square miles according to the USGS website. In my professional
experience the difference in basin size may potentially lead to large differences in water quality.
WDEQ should have used the available Wakeley data set in the Modified Permit to establish
water quality limits for the applicant's outfall. This data set contains at least monthly data from
2003 to the beginning of 2009 and is more representative of the ambient water quality within the.
project area.

Finally, WDEQ's use of the relationship between ambient water SAR and ambient water sodium
concentration, as shown on Graph 1 of the Basis, to quantify the results of mixing effluent into
the stream is incorrect. Two major points regarding this are:

(1) Regression analyses are frequently used to predict possible outcomes that fall
outside the range of the data. However as one gets further from the data used for
the regression, there is a higher probability that the defined regression no longer
adequately predicts the outcome (Kutner et. ai, 2004). In this case, the water
downstream of the outfall in low flow situations will approach an SAR much higher
than predicted by this equation based on mass balance calculations described
below.

(2) Regressions are only valid for the conditions of the data (Kutner, et ai, 2004). The
regression presented as Graph 1 of the Basis represents ambient water of Prairie
Dog Creek and is only valid for the creek water quality prior to the addition of the
effluent. In my professional opinion the addition of CBM effluent may change the
overall water chemistry. This can be verified by completing a mass balance over
the ambient water and effluent data points for the entire Wakeley data set. The
resultant regression is a non-linear polynomial function in sodium concentration as
shown in Figure 4.
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SODIUM ADSORPTION RATIO

SAR is defined as follows:

Where Na, Ca, and Mg are measures in milliequivaients per liter of the respective ions. As one
can see from the above equation, sodium (Na) levels only partly describe SAR.

In the Basis, WDEO did not set an SAR limit for either outfall and instead set a surrogate limit
using sodium for Prairie Dog Creek and did not set any SAR limit for the Paul Reservoir outfall.
The Policy states that:

Appropriate effluent limits for EC and SAR will be calculated and applied to
WYPDES permits in all instances where produced water discharge may reach
any artificially irrigated land. (Page 56)

WDEO did not follow the guidance and procedures of the Policy when they set an effluent
standard based on sodium, not SAR for discharges along Prairie Dog Creek. The WDEO did not
follow the Policy at Paul Reservoir, where they did not set any SAR or sodium limit.

Prairie Dog Creek

The surrogate limit set for Prairie Dog Creek was based on a relationship between ambient
water SAR and ambient water sodium concentrations as discussed above. The Basis indicated
that an SAR of 5 would be protective of the existing uses along Prairie Dog Creek. WDEO used
the relationship outlined in the Basis to determine that an effluent limitation of 349 mg/L of
sodium is equal to an SAR limitation of 5. The final permit was written based on a voluntary
commitment by the permittee to meet a sodium limit of 300 mg/L as noted in the Basis. This
sodium level will not yield an SAR that is less than 5 for all flows within Prairie Dog Creek. As
the flow in the creek decreases to some threshold level the SAR will increase to values higher
than 5 as demonstrated by the mass balance output in Figure 5.

Data provided in Exhibit 3 (page 21 of 37) of the Applicant's request for permit modification and
renewal indicates that the effluent SAR will be greater than 22 as it is discharged into the creek,
based on the levels of sodium, calcium and magnesium in the effluent. WDEO personnel
indicated that the Basis of the Permit assumes that the entire flow in Prairie Dog Creek consists
of effluent without any mixing of ambient water (Thomas Deposition page 60). WDEO indicates
that they felt the water would be buffered by the natural constituents of the stream (Shreve
Deposition page 83 and Thomas Deposition pages 63 and 64) according to the regression
described above between ambient water sodium concentration and ambient water SAR.

With respect to the latter statement, buffering will not occur instantaneously and the natural
stream buffering will not be sufficient to protect the irrigators, especially during low flow. If all the
water in Prairie Dog Creek were effluent as assumed by WDEQ with the parameters from
Exhibit 3 referenced above, you would need to solubilize over 1.700 pounds of calcium per day
and over 800 pounds of magnesium per day from native rocks and soils in order to meet an
SAR of 5 as shown in Appendix B. This would allow the water to maintain similar calcium and
magnesium ratios to what currently exists in the ambient water. If calcium buffering alone were
used to meet the SAR limit, the effluent would need to dissolve a total of over 3,100 pounds of
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calcium per day. Therefore, the assumption that the stream's natural constituents will provide
adequate buffering prior to reaching the irrigation headgates is false. In my professional opinion,
WDEO should either set an SAR limit that meets the proposed effluent in Exhibit 3 along with a
minimum base flow volume in the creek below which no effluent can be discharged or set an
SAR limit of 5 for the effluent as indicated in the Basis as being protective of irrigation water
quality.

Good scientific practice would suggest that in order to develop adequate water quality effluent
limitations, the WDEO should have completed a mass balance using the existing water quality
and flow data from the Wakeley Gage. This would allow one to determine the water quality after
effluent addition at every data point in the set. Plotting the results of the base flow versus the
mixed SAR would have provided a power function as shown in Figure 5. This regression curve,
which more closely describes the data, could be used to determine the minimum low flow
requirements necessary to buffer the solution and protect the irrigators in compliance with
Chapter 1 Section 20 and the Policy. This mass balance and flow regressions should have been
completed for a number of possible effluent limitations and then WDEQ could have chosen the
best effluent limitations for this particular situation.

Paul Reservoir

As noted, WDEO did not set an SAR limit for discharge into Paul Reservoir within the Basis.
WDEO inspectors found that the reservoir leaks (DiRienzo Deposition, page 10). However,
WDEO contends that since the leakage is contained and pumped back there is not any bypass
from the system (DiRienzo Deposition, page 12) and the water is generally contained-- except
when the provisions in the permit as set forth allow a reservoir overtopping event during a large
storm event.

Hydrometries, Inc. completed a sampling event June 15 and 16,2009 where they analyzed for
CBM water indicators throughout the Wildcat Creek and Prairie Dog Creek drainages. The
sampling indicates that CBM water is present in reservoir, monitoring well, and outfall as noted
by the presence of delta C13 measurements in the range of 6 to over 11. Natural waters in the
area have a negative delta C13 values that range from -12 to -14 as shown by the data. (For
more information about this procedure see Sharma, 2008.) Sampling locations IMP-1, AIMP-1
and the pump back each have negative delta C13 values bl,lt they are less negative than the
natural waters. This change in delta C13 from natural water towards pure CBM water indicates
the presence of CBM water impacts. Recognizing that the sampled water in Dawson Draw is
natural and unaffected by CBM water and that the water within Paul Reservoir is primarily CBM
water, one can complete a calculation to determine an estimate of the percentage of CBM water
present at IMP-1 to meet the measured calcium, magnesium, and sodium concentrations at that
site. The calculation shows that approximately 20 percent of the flow at IMP-1 during the
sampling event was CBM water. Based on these two analyses. one can conclude that the Paul
Reservoir and its Pump Back System does not prevent CBM water from reaching artificially
irrigated land as shown in Appendix B. It my professional opinion that due to the fact that CBM
water may reach the irrigators, the WDEQ should have set an SAR limit in accordance with the
Agricultural Use Policy.

ELECTRICAL CONDUCTANCE

In the Basis, WDEQ set an EC limit for Prairie Dog Creek based on ambient water quality. For
the effluent at Paul Reservoir WDEQ used a threshold requirement based on the EC in the soils
for the most salt-sensitive crops along Wildcat Creek which the Basis indicates are alfalfa and
pumpkins. The main concern with the EC limits has to do with the ambient average calculated in
Ptairie Dog Creek. As described above, WDEQ skewed the EC ambient average by their use of
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Acme Gage data, which lies 23 miles further downstream from the more appropriate Wakeley
Gage. Good scientific practice would dictate that WOEQ use the additional data from the
Wakeley gage that was available at the time of the permit modification to evaluate the ambient
water quality and establish effluent standards along Prairie Dog Creek. This data set more
closely resembles the water quality near the outfall than does the data from Acme or the
combined data from Acme and Wakeley used in the permit modification. The ambient EC at
Wakeley is approximately 870 microsiemens (ms). WOEQ should consider changing the
existing EC limit from 1215 ms to 870 ms in order to meet the intent set forth in the Basis.

SIMPLE MASS BALANCE

WDEQ did not complete any mass balance in their analysis of the applicability of their proposed
effluent limitations. A simple flow averaged mass balance at each data point provides comingled
water flow weighted averages of constituents of concern. This methodology shows relationships
between flow and water quality that can provide insight into protecting downstream users. As
described above, this simple mass balance would have shown WDEO that the relationship
between mixed SAR and mixed sodium concentrations is a non-linear polynomial function in
sodium concentration as shown in Figure 4. In addition, relationships between low flows and
SAR can be derived as shown in Figure 5. These are particularly useful in Wyoming where
irrigation demand generally peaks as base flows within the rivers and creeks of the area
decrease as is the case along Prairie Dog Creek. The lowest flows on record occurred in May,
June, July and August. Each of these months are irrigation months with the lowest recorded
stream flow of 0.53 cfs occurring in August of 2006. A simple mass balance would have shown
that the mixed SAR during such low flow events may exceed 5. WDEO should complete simple
mass balances and evaluate coming led water relationships while completing permit applications
where downstream water quality maintenance is imperative.
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If you have any question please feel free to give me a call.

Sent via: Federal Express
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1 Paul reservoir. 1
2 Q. Were there any concerns during the public meeting 2
3 or afterwards regarding containment in Paul Number 3, 3
4 whether Paul Number 3 reservoir actually could contain -- 4

5 A. We had -- 5

6 Q. -- the discharge? 6
7 A. We had complaints. I don't know if -- I can't 7

8 remember if that was -- if that came up at that meeting, 8
9 but, yeah, we had previous complaints that the Paul 9

10 reservoir leaked. We had our inspectors inspect it and so 10
11 we knew about that, yes. 11
12 Q. What did your inspectors find when they inspected 12
13 the Paul Number 3 reservoir? 13
14 A. That the reservoir did leak. I don't know if it 14
15 was right at the toe of the reservoir or what, but they 15
16 concluded that, yeah, water was coming out of the 16
17 reservoir, floWing down the channel, but it had -- and it 17
18 was being captured somewhere in that channel downstream and 18
19 being pumped back to a third reservoir. 19
20 Q. Has there been any follow-up just to find out if 20
21 all the flow is always captured at that pump-back point? 21
22 A. I don't know of any. I think that there was just 22
23 the inspection by Bill Barrett. We might have -- there 23
24 was -- I believe one of our inspectors had been out and 24
25 done some winter monitoring in Wildcat Creek, but that was 25

09-3805

Page 12
A. Again, that varies. Our basic requirement is to

inspect each permit at least once during its term. That,
though, some permits get inspected more often than that
depending on circumstances.

Q. SO does DEQ consider that, then, to still be -­
Paul reservoir to still be fully containing the discharge?

A. Yes.
Q. Is there any regulation, policy or rule that you

could point me to that says that you can allow leakage
through a reservoir as long as it's recaptured downstream
and still be considered to be containing the discharges?

A. I don't exactly know how to answer that question.
The regulations are requiring that we protect that use, and
so we would -- and containment requirements themselves.

Once the water is discharged, it's then
discharged into a stream, discharged into one of these
reservoirs, it is then technically water of the state. We
don't require a permit for the release of that water out of
that reservoir.

However, what we do is in setting the effluent
limits, we set the effluent limits based on a certification
by the operator that this water will be contained.

So in a circumstance on the Paul 3, the limits
that they have are based contingent on them being able to
contain it. So that's part of the permit and it is

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
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below Mr. Koltiska's house even. That was much farther on 1
down the channel. So I think that was all in relation to 2
that reservoir. 3

Q. When DEQ discovered the reservoir leaked, did 4
they direct the permittee to do anything to correct the 5
~~ 6

A. Well, the correction was the pumping of it back 7
and still containing the water and keeping it from floWing 8
on downstream. 9

Q. How far would you allow water to flow downstream? 10
A. It depends on the circumstance. If there's no 11

irrigation in the -- we certainly wouldn't allow it to flow 12
past a point where it would negatively affect irrigation 13
and how far that is would depend on site-specific 14
circumstances. 15

Q. And what follow-up do you do to confirm that all 16
the water that's seeping out is being captured, if any? 17

A. What follow-up? 18
Q. Do you do follow-up inspections on a schedule or 19

anything? 20
A. No. Our inspectors routinely inspect discharges 21

on a schedule, and so they would eventually in the future 22
be back at that point. But we didn't design any specific 23
follow-up inspection for that that I know of. 24

Q. How long would it be between inspections? 25

Page 13
enforceable.

So if we come to a finding that that permit is,
in fact, leaking, then it would be an enforcement
circumstance. We could take an enforcement on the permit
and we would force some remedial action.

Q. I understand that Paul Number 3 is also used as a
discharge location for another permit, 52141, I believe.

A. If you say so.
Q. Yeah, or 54121. I can never keep it straight.

So even though it leaks -- if the permit says that there's
to be no discharge, even if a dam leaks, as long as it's
recaptured, DEQ still considers the dam not to be --

A. On a case-by-case basis, we look and see what's
happening there and we make that determination. There are
reservoirs that have leaked and we did not make that
determination and something else was done.

Q. Okay. Can you give me an example? What other
things have been done?

A. Reservoirs have been abandoned and reclaimed.
Q. Have any of them been lined?
A. I don't know offhand.
Q. Okay.
A. You know, it would be handled by our enforcement

folks who could tell you more specifically where this has
occurred.

4 (Pages 10 to 13)
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Q. Okay. 1
A. We've had reservoirs fail, I mean completely 2

fail, not just leak, breach, and we enforce and they get 3
reclaimed. 4

Q. What was your involvement, if any, in 5
establishing the effluent limits in the renewed permit and 6
the modified permit? 7

A. I did not establish those limits. 8
Q. SO is it safe to say, then, that if at a 9

hearing -- strike that. I'll try again. If called to a 10
hearing on this appeal, what, in general, would you be 11
there to testify about? 12

A. I suppose whatever somebody was interested in 13
asking me, but my involvement, again, is just kind of the 14
oversight of these general policy-type things. 15

Q. SO do you feel that -- let me back up. Are there 16
any regulations or policies or guidelines that direct how 17
permit writers are to set effluent limits for in a case 18
such as this where you've got what is a perennial stream 19
only because of a transbasin diversion? 20

A. There's no regulations that I know of that 21
specifically talk about that circumstance. 22

Q. How about just for perennial streams? 23
A. Well, perennial streams, the regulations deal 24

with discharges to the water of the state and then the 25
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THE WITNESS: Yes.

Q. (BY MR. STEWART) In Wildcat and in general.
A. On all streams.
Q. Those are the two classes of agricultural use?
A. Agriculture is a designated use on all waters.

And not all waters are protected for irrigation. All are
protected for agricultural uses, at least for livestock
watering. All of them are protected for wildlife use.
Those waters that support irrigation are protected for
irrigation.

Q. Now, I know you were in for a part of Mr. Thomas'
deposition yesterday, but I don't recall what points
exactly. Were you there to hear him testify as to the
assumptions inherent in the default limits DEQ uses to
establish EC to protect alfalfa?

A. I'm sure I heard that that is -- that came up
multiple times, I guess. I think I heard some discussion
of that.

Q. Okay. Was there anything Mr. Thomas said that
you'd disagree with?

A. Well, you'd have to tell me.
Q. I mean, is there anything -- any of his testimony

that you heard yesterday that you would disagree with?
A. Nothing that strikes me as being off.
Q. SO you would agree with him that the limits that I>

Page 15
1 limits that get set will be different for different 1
2 circumstances. 2
3 Perennial streams generally are higher-class 3
4 streams. They end up with more limitations because they 4
5 are protected for more uses than ephemeral streams, such as 5
6 there are human health uses on some streams, drinking water 6
7 supply uses, Wildlife, fisheries, things like that. 7
8 Q. Okay. What are the uses on Prairie Dog Creek, do 8
9 you know? 9

10 A. I believe Prairie Dog is a 2AB. So it's 10
11 designated for all uses. 11
12 Q. SO ag? 12
13 A. Cold-water fish. 13
14 Q. Human consumption? 14
15 A. Right. 15
16 Q. What about Wildcat Creek, do you know? 16
17 A. Wildcat Creek would be a Class 3B, and it would 17
18 not be protected for human health. It would be protected 18
19 for general aquatic life, but not fisheries. And it's 19
20 protected for -- all waters are protected for agriculture 20
21 and wildlife, industrial uses, things like that. 21
22 Q. Okay. So the ag uses you protect for are 22
23 livestock watering and irrigation? 23
24 A. That's correct. 24
25 MR. BARRASH: In Wildcat, you mean. 25
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are set in these -- in the renewed and the modified permit
are protective of irrigation and agriculture.

A. Yes.
Q. You were here for a portion of Miss Shreve's

deposition this morning. Was there anything you heard her
testify to that you would disagree with?

A. I remember the discussion on the salt load that
she eventually -- occurred to her that she was not looking
at it right, but other than that, I think she was okay.

Q. Okay. So nothing that hit you, correct?
The Chapter 2 -- let's see. The permitting

process is governed by the rules and regulations in Chapter
2; is that right?

A. Yes.
Q. Okay. What do those regulations require for

establishing numeric limits when you're enforcing a
narrative standard?

A. I'd have to look at the regulations to see
specifically, but in general, we can interpret a narrative
standard and derive numeric effluent limits based on the
information that we have --

Q. Okay.
A. -- and the circumstances.

MR. STEWART: Mike, do you have a copy?
Q. (BY MR. STEWART) Yeah. This is a copy of

. -
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1 DEPONENT'S CERTIFICATE
2
3 I, BILL DiRIENZO, do hereby certify that I have
4 read the foregoing transcript of my testimony given on June
5 24, 2009 and that the same is a full, true and correct
6 record of my deposition.
7
8
9

10
BILL DiRIENZO

11
12 ( ) No changes ( ) Changes attached
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1 don't have a list of the people that were at the meeting, 1 two weeks, tops. Then it was empty. Also, I've flown

2 and I don't remember back that far. 2 over Cat Creek. And it's got more water in it directly

3 Q. (BY MR. OVERDYKE) Does your treasurer -- does 3 below the reservoir where it never did have water. Also,

4 your secretary, in the minutes, keep attendance of who 4 if you look at the permit for the construction of the

5 attends the meeting? 5 Paul Number 3 reservoir, you will note on there that it

6 A. I believe so. 6 says Cat Creek typically does not flow water. And also,

7 Q. And it's your contention that some, if not all, 7 when I was flying over it, you could see that there was

8 were present, and they all voted for -- 8 no water above the reservoir.

9 A. It was unanimous. 9 Q. When did you do your fly-over?

10 Q. It was unanimous. Gotcha. 10 A. It was in May.

11 A. If there was somebody against it, they didn't 11 Q. And where did you start?

12 raise their hand. That's all I can say. 12 A. I flew the whole -- both Cat creeks, top to

13 Q. What is Prairie Dog Water Supply Company's 13 bottom.

14 position on irrigation of CBM water? 14 Q. And so is it fair to say that your belief that

15 A. Say that again. 15 Paul 3's leaking is because there's water -- that you

16 Q. What is Prairie Dog Water Supply Company's 16 perceive there to be water in Cat Creek where there

17 position on irrigating with raw CBM water? 17 wasn't water before?

18 A. Our position? 18 A. That's not the only reason. The other reasons

Q. Correct. Perhaps an initial question would be 19 are in -- I don't have my notes with me. But I think it
,

19
20 do you have a position, an official position? 20 was in 2008, there was a lot of water showed up in Cat

21 A. Prairie Dog Water Supply's position has been 21 Creek. And also, the EC got up as high as 2,800. And

22 that as far as -- we never talked about irrigating with 22 typically Cat Creek didn't flow water down in our place

23 the water. As far as discharging the water into our 23 above where we put water in the Ninemile from.

24 irrigation system, we've always been against it. 24 Q. When you say "typically/, what do you mean by

25 Q. Okay. Thank you. Does the water supply 25 that?

Page 83 Page 85
1 company keep records of its members who irrigate with CBM 1 A. Come midsummer, there's no water there.
2 water? 2 Q. And that's as far as back as you can remember?
3 A. No. 3 A. That goes back into the '70s.
4 Q. Do you know of any members who do irrigate with 4 Q. And do you get a sense of, is water flowing or
5 CBM water? 5 is water just present in Wildcat?
6 A. Yes. 6 A. Water's flowing.
7 Q. And who are those members? 7 Q. In Wildcat. From the base of the Paul 3
8 A. It would be Perry, Brinkerhoff, and there's 8 reservoir downward?
9 some people leasing Stella Barker's ground and Hutton's 9 A. Yes.

10 ground that are irrigating with it, and possibly Pilch. 10 Q. Is there an open breach?
11 Q. Is there CBM water in Wildcat Creek? 11 A. Well, you know, from -- it's hard to see
12 A. Do I believe so? Yes. 12 whether it was flowing or not. But it's not just like a
13 Q. Yes, sir. 13 pond of water sitting there.
14 A. I believe so. 14 Q. And have you -- have you seen this from a
15 Q. And why do you believe that? 15 fly-over --
16 A. Because I believe the reservoir leaks. 16 A. Yes.
17 Q. What leads you to that conclusion? 17 Q. -- or have you been on the creek itself?
18 A. As a child -- the Paul Number 3 gets its name 18 A. I've been on the creek itself prior to the --
19 from my father, Paul. 19 and there was never any water in the creek. There could
20 Q. Yes, sir. 20 have been a few pools or, you know, like a slight spring,
21 A. That was his third reservoir. I believe it 21 but there was never water running down the creek like it
22 leaks because of how many acre-feet of water into that. 22 is now.
23 And there's no way in the world they can account for it. 23 Q. Have you seen any impact from water that you
24 Also, as a child, the reservoir -- if we had a downburst 24 believe to be escaping into Wildcat?
25 and it filled the reservoir, it was only full for maybe 25 A. No. And I don't want to, either. I've limited
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Yes.
MR. OVERDYKE: That's it.

(Deposition proceedings concluded
12:18 p.m., June 18, 2009.)
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Page 14 Page 16
1 Q. Yes? 1 Q. I think you probably had a fairly compressed

2 A. Yes, that's correct. 2 time frame to get your report out, didn't you?

3 Q. We have your report and we have the exhibits 3 A. We did have a very compressed time frame. I
4 from your report, and I have the two documents you just 4 think it was like two weeks max, three weeks max. It
5 referenced. Are there any documents of any kind that you 5 wasn't very long at all.

6 relied on in authoring your report that were not part of 6 Q. How much time would you say total that you spent
7 the report and not what we've already identified? 7 on the report?

8 A. There are no documents. I have some hand 8 A. Probably 60 to 80 hours, I would guess.

9 calculations and other things that were not included as 9 Q. And that's your time?

10 part of the -- the report that were used and stuff, so... 10 A. My time, yeah, I would guess.

11 Q. Do you have copies of those with you today -- 11 Q. We have been talking a lot about your report.

12 A. I do. 12 Let's go ahead and mark one as a deposition exhibit and

13 Q. -- that we could -- 13 talk about that.

14 A. Yes. 14 (Deposition Exhibit 3
15 Q. At a break if I could get those from you, we 15 marked for identification.)

16 will take a -- 16 Q. (BY MR. RUPPERT) Mr. O'Neill, I've handed you

17 MR. STEWART: Did you bring copies or just 17 what's been marked as Deposition Exhibit 3 which I believe

18 your originals? 18 is a complete copy of your report. Can you confirm that?

19 THE WITNESS: I just brought the 19 A. This is my copy, so you haven't handed me a copy

20 originals. 20 yet.

21 MR. RUPPERT: We will need to get copies 21 Q. I'm sorry.

22 made. 22 A. There we go. I will hand it back in a second.

23 MR. STEWART: Yeah. 23 Q. No, you can keep it.

24 Q. (BY MR. RUPPERT) And in doing your report -- 24 A. The figures are in order, and it all appears to

25 doing your analysis and offering your report, did you 25 be there.

Ii
Page 15 Page 17

1 confer with anyone else? 1 Q. You can go ahead and keep that.

2 A. No. 2 I don't have any specific questions yet on the

3 Q. SO this is your own work? 3 report, but I did want to talk about your background and

4 A. Yes. 4 experience as an engineer.

5 Q. You didn't confer with a colleague? 5 What kind of engineer are you generally, a civil

6 A. The only thing I had a colleague do was review 6 engineer?

7 the English of the report to be sure it sounded good. I 7 A. I would call myself an environmental engineer.

8 am an engineer. 8 Q. Environmental engineer. Does that include

9 Q. That's a good idea. g agricultural engineer?

10 Do you -- well, other than Mr. Stewart, did you 10 A. No.

11 talk to anyone else in Mr. Stewart's firm about your 11 Q. Prior to this case, have you had any experience

12 report? 12 with coalbed methane projects?

13 A. No. 13 A. No.

14 Q. All right. And did you and he talk about a 14 Q. Coalbed methane-produced water?

15 draft report that you may have done? 15 A. No.
16 A. I don't think I sent him a draft. I sent him a 16 Q. Clean Water Act Section 402 discharge permits?
17 final. 17 A. Uh-huh.

18 Q. And as you were going through the report and 18 Q. Yes?
19 putting pen to paper, so to speak, did you and he talk 19 A. I think so, yes.
20 about what the report should or should not contain? 20 Q. And what was the context generally of that
21 A. No. On occasion I would tell him some of the 21 previous experience?
22 things that I was learning, but he never said, "Well, I 22 A. Most of the discharge permits that I've worked
23 want you to go this direction or that direction." But I 23 on have been for pump-and-treat systems for refineries and
24 would on occasion call him and say, "My analysis is 24 gasoline stations and stuff like that where we treated the
25 showing this or that." 25 effluent and then discharged it into a local drainage.

- ..
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1 Q. All right. If I say NPDES permits, do you know 1
2 what I'm talking about? 2
3 A. NPDES, yes. 3
4 Q. Have you ever been involved with what is known 4
5 as a WYPDES permit? 5
6 A. We've done a few WYPDES permits for wastewater 6
7 treatment systems. 7
8 Q. But no coalbed methane-produced water? 8
9 A. No. I haven't anyway. 9

10 Q. Do you have any experience in previous projects 10
11 in evaluating electrical conductivity? 11
12 A. Uh-huh. 12
13 Q. Yes? 13
14 A. Yes, I do. 14
15 Q. Can you tell me about that? 15
16 A. Electrical conductivity, I've had experience in 16
17 monitoring it by taking samples. I've done that qUite a 17
18 few times. It is also a parameter we look at in terms of 18
19 water treatment, wastewater treatment, and other treatment 19
20 processes. 20
21 Q. SO from now on during the day we can call that 21
22 EC, and we will be on the same page? 22
23 A. We will be on the same page. 23
24 Q. What about sodium adsorption ratio? Any 24
25 experience with that? 25

WY0054364

Page 20 .
Q. Did that water chemistry permitting involve

either EC or SAR?
A. No.
Q. And do you have experience or background in soil

chemistry?
A. No.
Q. Do you have any experience or background in

agronomy?
A. No.
Q. Let's dive into your report, and I'm looking at

page 1 of the actual report.
A. Okay.
Q. On page 1 you cite Chapter 1, Section 20 of the

WDEQ water quality rules and regulation. Before this case
have you ever seen that rule before?

A. Not Chapter 1, Section 20. No, I had not. ;
Q. SO you've never given an opinion on Chapter 1,

Section 20 before?
A. No.
Q. Down lower on page 1, you recite Chapter 2,

Section 5(c)(iii)(C)(IV). Do you see that?
A. Uh-huh, yes, I do.
Q. Had you ever seen that regulation before?
A. No.
Q. SO you had never given an opinion on that

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 19

A. Yes. 1
Q. What would that be? 2
A. I know what it is. I know the definition of it. 3

I also have looked at it at least in terms of this case 4
and other cases in terms of what if we put constituents 5
into the water, what the SAR would be. And we've looked 6
at it in terms of for some of our irrigating clients 7
whether or not water that's coming down the creek at 8
certain times of the year has too high of SAR or not. 9

Q. Have you ever previously given an opinion as to 10
what a permit limit for SAR should be before this case? 11

A. No. 12
Q. Have you ever given an opinion in a previous 13

case as to what the EC permit limit should be before this 14
case? 15

A. No. 16
Q. Do you have any background or experience in 17

water chemistry? 18
A. A little, I do. 19
Q. Can you describe that, please. 20
A. My training is in chemical engineering, so we 21

take a lot of water chemistry. Also in my Master's work 22
I've taken several water chemistry classes and also done 23
some modeling in terms of water chemistry for permits for 24
discharges previously. 25

Page 21
regulation before either?

A. No.
Q. And then going over to page 2, you recite the

Agricultural Use Protection Policy which I'm going to
shorten to ag use policy, so we're on the Same page.

Before this case had you ever reviewed that
before?

A. No.
Q. SO you had not ever given an opinion on that

before?
A. No.
Q. Before you sent out this final report to

Mr. Stewart, did you conduct any site visits up around
Sheridan?

A. I did.
Q. Can you tell me about that?
A. I went up and met with Mr. Koltiska, and he took

us on a tour where he drove us around. And we got to see
the building where the treatment plant is and the
evaporation pond, and we got to see Wildcat Creek and his
property there along Wildcat Creek. We drove along
Prairie Dog and the approximate location where Outfall 3
would be located. We drove down to Wakely gauge and then
all the way down to the Acme gauge.

Q. Did you take photographs?

'" .,;.', ,.. -".' ....• \
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Page 26 Page 28
,

1 than one. 1 Q. Did you meet with anyone other than John
2 Q. And were you interested in whether or not that 2 Koltiska?
3 was causing any problem to their crops? 3 A. Mark and 1. I took Mark with me.
4 A. I was interested. I asked. He said that for 4 Q. 50 you didn't talk to anyone else?
5 some he really didn't know. For a couple he was -- that 5 A. Huh-uh.

6 were up closer to the treatment plant area up Wildcat 6 Q. No?
7 Creek, there were some locations that, from what I recall, 7 A. No.
8 he pointed out that they wouldn't have been able to have 8 Q. Back on your report again, and I'm still on page

9 any crops at all if they hadn't been using coalbed methane 9 2 and I'm in the middle of page 2, that first paragraph
10 water because they just didn't have enough water up that 10 under Data and Data Relationships. In the last part of
11 direction. 11 that paragraph you say, "The WDEQ failure to follow best
12 Q. Does the name Warren Adams ring a bell? 12 scientific practice is discussed below." Do you see that?
13 A. No. 13 A. Where we at?

14 Q. Just people along Wildcat Creek? 14 Q. The bottom of the paragraph.
15 A. Yes. 15 A. Yes.

16 Q. SO along Wildcat Creek at least there were 16 Q. Are you with me?

17 people who were using CBM water to irrigate with? 17 A. Yes.
18 A. Uh-huh. 18 Q. Just before we delve into the report, I'm
19 Q. Was that true along Prairie Dog, too, or do you 19 curious whether the standard of best scientific practice

20 know? 20 is different than the standard of an appropriate

21 A. Yes, I think he pointed out a few as we drove by 21 scientific method in your mind?

22 that said -- his a lot of times he would say, "I believe 22 A. Explain that question a little better, please.

23 that they're using it," and, "They're using it," as we 23 Q. You used the term "best scientific practice," I',

24 were driving by. 24 and I'm wondering if in your mind that equates to

25 Q. Did he express -- other than, "These people 25 appropriate scientific method or if best scientific
I,'

Page 27 Page 29

1 wouldn't have any crop if it weren't for CBM water," did 1 practice is, perhaps, a more stringent or a higher

2 he express any opinion on that? 2 standard than the term "appropriate scientific method."

3 A. He was concerned in the long run it was going to 3 A. That's an interesting question. Never really

4 cause them to salt their fields and that they wouldn't -- 4 thought about it.

5 in the long run it would be damaging to their crops. 5 Q. That's why we're here.

6 Q. Was he concerned that their use of CBM water 6 A. I think that in -- my feeling was they didn't

7 would get up Wildcat Creek and into his irrigated fields? 7 use appropriate method to -- for this, and so scientific I;

8 A. I think he was. That wasn't expressed directly, 8 practice or scientific method in this case would be

9 but I think just from the way he was talking, I think 9 interchangeable in my vernacular. I,;

10 that's his -- his concern, yes. 10 Q. SO you would equate the two?

11 Q. And do you recall the landowner immediately 11 A. That's correct.
12 upstream of him on Wildcat Creek irrigating pumpkins with 12 Q. Did you find the term "best scientific practice"
13 CBM water? Does that ring a bell? 13 anywhere in the DEQ water regulations that you reviewed?

I

14 A. No. 14 A. I don't recall.

15 Q. SO he didn't express any concern about that 15 Q. Now, as I understand a portion of your report I'

16 upstream irrigator using CBM water? 16 here, you are critical that DEQ did not use all of the
17 A. I don't recall him doing so, no. 17 data that were available from the USG5 stations in Prairie

18 Q. And was that one site visit that you made? 18 Dog Creek. Is that correct?
19 A. I only went up there once, that's correct. 19 A. That's correct.
20 Q. And how long were you there, for the day? 20 Q. And I'm looking on page 2 at the second
21 A. We were there -- I would guess I was there for 21 paragraph under the heading Data and Data Relationships,
22 three or four hours. It was a long drive up and a long 22 and in the middle of that paragraph you start a sentence
23 drive back, so -- 23 by saying, "If the original data were not adequate... " Do
24 Q. Long day? 24 you see that?

25 A. Yes. 25 A. Yes, I do.

8 (Pages 26 to 29)
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1 A. That's true. 1 A. Uh-huh.

2 Q. Why, in your opinion, is it appropriate to use 2 Q. And you looked at the permit in this case and

3 only Wakely data and not appropriate to use Acme data? 3 the Statement of Basis for that permit?

4 A. Well, there's two reasons. One is if you look 4 A. Yes.

5 at the data, they are two separate populations and you 5 Q. Did you look at the previous 2007 permit and the

6 have an average for one and an average for the other. And 6 Statement of Basis for that permit?

7 if you look at the data, they're just two different 7 A. No.

8 populations. The water chemistry changes from upstream to 8 Q. You weren't asked to?

9 downstream. 9 A. I was not.

10 Q. Right. 10 Q. Do you know why DEQ was using the sampling data

11 A. So in my opinion it makes the most sense to find 11 from Wakely and Acme to set a permit limit at all? In

12 out what you're going to do to the water closest to the 12 other words, were they doing that to try to set a permit

13 discharge point. That's what we would do in a wastewater 13 limit protective of alfalfa, or did they have another goal

14 discharge treatment plant. It is what we would do in most 14 in mind?

15 effluent discharges. You would want to know what the 15 A. I don't recall. The only thing that I do recall

16 effluent is when it mixes with the water that's closest to 16 from the depositions was the reason why they felt like

17 you, so you want the water that is as close to the 17 they should mix the data was they wanted an average over

18 effluent as you can. 18 the entire length of the creek, from what I recall from

19 Q. Do you know how that desire to see what's going 19 the depositions.

20 to happen with the water as close to your effluent as you 20 Q. And do you recall from the depositions the idea 11
21 can fits with the requirements of Chapter I, Section 20? 21 that there was this collateral or peripheral goal in this

22 A. Well, my understanding of Chapter I, Section 20 22 permit -- and by this permit I mean the one you looked

23 is we're trying to protect irrigators, and there are 23 at -- as well as the previous permit of protecting the

24 irrigators, I mean, all the way up and down the creeks. 24 Tongue River water quality in Montana? Do you remember

25 And so especially for #3, I don't know where the next-- 25 that at all?

Page 35 Page 37
1 where we take off water the next time. It would be great 1 A. Uh-huh, yes, I do. If
2 to know what the mixed effluent would be at the place 2 Q. And as we sit here today is it your I'

3 where we take water out that first time to see what kind 3 understanding that's why they were looking at water ,
4 of impact that we're going to have on an irrigated field 4 quality data at Acme, Wakely and Prairie Dog Creek?

5 or the effluent and the mixed water would be. 5 A. Maybe it is. I don't recall that. My opinion

6 So that would be one of the reasons why -- I 6 is, though, if you protect the water at Wakely, you

7 mean, if we could get water quality and have good sampling 7 protect the water in the Tongue.

8 results right where we were going to mix it together, that 8 Q. And so if the ambient water quality in the

9 would be the best. 9 Tongue, for example, is 1300 EC and I have 500 EC at

10 Q. Do you know what a protective EC level is for 10 Wakely, then I'm going to be protective of the Tongue, is
11 alfalfa? 11 that what you're saying?
12 A. No. 12 A. Yes, that's correct.
13 Q. No idea? 13 Q. And that's overprotective of the Tongue, right?

14 A. Nope. Didn't look at that, so... 14 A. It may be.
15 Q. Right. Okay. So-- 15 Q. And is that okay under the regulations, or do
16 A. I would -- 16 you know?
17 Q. Go ahead. 17 A. I have no idea.
18 A. I would look at somebody else to tell me what 18 Q. All right.
19 that was and as an engineer look to design a system that 19 MR. RUPPERT: It is early to take a break.
20 would put effluent in that would meet those reqUirements. 20 Do you mind if we take about a five-minute break?
21 Q. Before I hand you another exhibit, let me just 21 MR. STEWART: No, not at all.
22 talk to you a little bit about -- you said you reviewed 22 (Recess taken 9:50 a.m. until 9:58 a.m.)
23 the depositions given by the DEQ people, correct? 23 (Deposition Exhibit 4
24 A. Correct. 24 marked for identification.)
25 Q. Jason Thomas, Kathy Shreve? 25 Q. (BY MR. RUPPERT) I'll show you what's marked as

. .- .
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Q. I will help you out. Would it be 3? 1
A. It is 3. 2
Q. That's all right. And you also have -- in the 3

same sentence I just read that DEQ did not set an SAR for 4
the Paul Reservoir Outfall -- and do you know why they 5
didn't do that? 6

A. Yes. Because they -- it was their opinion that 7
the Paul Reservoir wasn't impacting anybody because it 8
wasn't leaking. 9

Q. Because it wasn't -- 10
A. Because the water was going in and evaporating 11

and not getting out of the reservoir. 12
Q. Or not getting beyond the pumpback station? 13

A. Correct. They considered that as part of the 14
reservoir from the testimony I read. 15

Q. And do you have any basis to know whether or not 16
that's a reasonable position based on your experience, or 17
do you have an opinion on that? 18

A. I've got opinions, but I don't know that they're 19
expert opinions, so... 20

Q. That's a good point. Do you have an expert 21
opinion on that? 22
~ N~I~oot. D
Q. Do you know what an IMP is? 24
~ No. I mean, they call it an IMP in the report, 25

Page 59

but I don't -- 1
Q. Don't know what that stands for? 2
A. No. And there's an AIMP, too. 3
Q. Right. You don't know what that stands for 4

either? 5
A. (Witness shakes head.) 6
Q. I want to make sure I understand your opinion. 7

I don't think you're saying, but I want to confirm -- I 8
don't think you're saying that it is not scientifically 9
appropriate not to set an SAR limit, are you? That's not 10
one of your expert witness in this case? 11

A. Please restate that. 12
Q. Sure. Do your expert opinions in this case 13

include an opinion that it is not scientifically 14
appropriate to set an 5AR at end of pipe? 15

A. 50 is it my expert opinion whether or not it is 16
appropriate to set an 5AR limit at the end of the pipe? 17
Is that what you're asking? 18

Q. No. DEQ did not set end of pipe SAR limits for 19
either Paul 3 or Prairie Dog Creek. 20

A. Correct. 21
Q. Okay. And as I understood your previous 22

testimony, you -- you thought that might be an error 23
because of your reading of the ag use policy, correct? 24

A. Correct. 25

Page 60

Q. And I don't think you had any other basis for
your statement, correct?

A. No, that's correct.
Q. That's correct. So all I'm asking you is pretty

much a restatement of what we just went over. And it may
not be the greatest question in the world, but I'm really
trying to just nail down the fact that you're not
saying --

A. Yeah, I am not saying -- I'm not making an
opinion, I guess, on whether or not it is appropriate
except for the fact that their ag use policy asked me to
do so.

Q. In other words, you don't have a scientific
basis for that?

A. Correct.
Q. From your previous work on water discharge

permits, are you familiar with the concept of trying to
protect from acute application of certain effluent
constituents compared to chronic application of effluent
constituents?

A. Yes.
Q. Yes?
A. (Witness nods head.)
Q. What is the difference?
A. My understanding is that an acute would be

Page 61

something that you wouid have immediate impact or short -­
if you were exposed to it for a short amount of time you
would have an impact. A chronic would be you would have
to sustain that exposure over a long period of time before
you would see an impact.

Q. SO for a constituent that fit in the chronic
category, in setting an effluent limit you wouldn't be as
concerned about an acute one-time or very infrequent
application; you would be more concerned about the
long-term impact of chronic application over time?

A. Correct.
Q. All right. For the constituents in this permit

that we're talking about are the effluent limits, maybe it
is a better term for EC and SAR, are we talking chronic or
acute application?

A. I have no idea.
Q. You don't know?
A. No.
Q. Never studied that before?
A. No. I mean, Bill talked about that in his

report. That was -- so never studied that before.
Q. All right. So you don't have any reason to

agree or disagree with whether or not it is an issue of
chronic or acute application?

A. No.

I:
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Page 98 Page 100 ;

1 that SAR of 5 on your figure? 1 A. That's correct. ,
2 A. Restate that, please. 2 Q. And are you saying that that CBM water is coming
3 Q. You've given alternate recommendations, either 3 from the Paul 3 Reservoir? "

4 an SAR of 22 with a low flow limit or SAR of 5 with no 4 A. I believe that it is, just based on the
5 flow limit. And I understand, I think, that the reason 5 information that was prOVided in the depositions that the
6 for your recommendation or opinion that an SAR limit of 5 6 reservoir is leaking. I did see Bill's report where it
7 needs to be set is to protect against these two low flow 7 said that potentially it was coming from field runoff. I
8 events that you show on Figure 5 that are above the SAR of 8 didn't look at that.
9 5? 9 Q. Didn't consider that?

10 A. To protect for any low flow events that would 10 A. No.
11 create an SAR greater than 5. 11 Q. The basis for your opinion in here seems to be
12 Q. Right. And in five and a half years we see two 12 your analysis of the carbon 13 isotope data, right?
13 of those? 13 A. Correct.
14 A. That's correct. 14 Q. Have you used stable isotopes in your work
15 Q. And based on that you recommend an SAR limit of 15 before?
16 5? 16 A. No.
17 A. Or 22 with a low flow limit. 17 Q. This is the first time?
18 Q. With a 22? 18 A. That's correct.
19 A. Right. 19 Q. All right. Where did the idea to use that come
20 Q. Right, okay. Your approach is not consistent 20 from, from what you had already seen in the sampling, or
21 with a harmonic mean flow approach, is it? 21 did Mr. Stewart suggest that, or how did that come about?
22 A. I don't know if it is or not. I don't think 22 A. I saw the paper, the Sharma paper on tracing I'

23 that it is. 23 coalbed methane. I)
24 Q. And it is not consistent with a 7Q10 flow 24 Q. When did you see that paper? .
25 approach either? 25 A. Either right after we started or right before we

Page 99 Page 101
1 A. No. 1 started the process. "

Okay. And it is not consistent with a -- Did someone give you that paper?
,

2 Q. 2 Q.
3 assuming SAR is an issue of chronic application, it is not 3 A. Yes.

4 consistent with that either, is it? 4 Q. Was that Mr. Stewart?
I.

5 A. No. It is only consistent with what the 5 A. Yes.

6 language in the policy is about all instances where 6 Q. And so this is the first time you've used any Ii

7 produced water discharge may reach artificially irrigated 7 stable isotopes in your work? ,

8 lands. 8 A. Correct. I'

9 Q. Whether that makes sense scientifically or not, 9 Q. And the other isotopes that -- the isotope
10 it is following the language in the policy? 10 sampling that's been done in this case, oxygen and
11 A. Correct. 11 deuterium, you haven't used those before?
12 Q. Do you know whether or not that approach is even 12 A. Nope.
13 done for acute -- acute aquatic life protection? 13 Nope. ,
14 A. I don't. 14 Q. And you didn't use those here either?

15 MR. RUPPERT: Do you want to take a lunch 15 A. I did not.
16 break, Mark? 16 Q. Is there a reason you used the carbon isotope
17 MR. STEWART: Sure. 17 and not the oxygen or the deuterium isotope?
18 (Deposition proceedings recessed 18 A. The only reason I used carbon was from the
19 12: 12 p.m. and reconvened 19 paper, and the mass balance worked out pretty well for it,
20 1:30 p.m., September 23, 2009.) 20 so that's the reason.
21 Q. (BY MR. RUPPERT) All right. I'm on page 5 of 21 Q. All right. And when you say the paper, that's
22 your report under Paul Reservoir, and as I read this 22 the Sharma and Frost paper?
23 second paragraph under Paul Reservoir, am I correct in 23 A. That's correct.
24 concluding that your opinion is that there are CBM water 24 Q. SO I think from your analysis here what I'm
25 impacts at IMP-1, AIMP-1 and the pumpback? 25 gathering is that because you saw some carbon 13 values in

..
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Page 106
Q. All right. Do you consider yourself an expert 1

in stable isotope chemistry? 2
A. No. 3
Q. And are you aware of any other causative 4

mechanisms that could cause carbon 13 measured the way it 5

was at IMP-1? 6

A. No. 7
Q. Based on your review of the carbon 13 datar is 8

there a carbon 13 signature that suggests CBM water 9

downstream ofIMP-1? 10

A. It would appear from looking at the data that 11
pretty much by the time you get to IMP-1r once you get to 12

Wildcatr which is the next one downr it would appear from 13

looking at it that it is pretty much back to normal, the 14

normal isotope signature based on the other population. 15

Q. When you say Wildcatr that's the next sampling 16

~~ V
A. Wildcat above Dawson DroPr that's correct. 18
Q. SO there doesn't appear to be a CBM influence 19

there based on carbon 13 r in your mind? 20

A. That's correct. 21

Q. Although you're not an expert in carbon 13? 22

A. Correct. 23

Q. And if CBM water is reaching IMP-1r is it your 24

belief that the Paul 3 Reservoir is the source of that CBM 25

Page 107

Page 108
derived from CBM water?

A. I don't know. I didn't look at it.

Q. Okay. Do you think that the water in the Paul
monitor well represents C8M water?

A. Yesr I do.

Q. And we talked about the Hanson chart this

morning. Do you know whether or not that water would meet

the Hanson chart limits for SAR?

A. I don't. I know what the SAR water was when I
sampled it.

Q. But not whether or not it meets Hanson limits?
A. No.

(Deposition Exhibit 11
marked for identification.)

Q. (BY MR. RUPPERT) I will show you this map -­

MR. ESCH: Off the record.
(Discussion held off the record.)

Q. (BY MR. RUPPERT) We're looking at Deposition

Exhibit 11. Let's look at it so we can see it like this.

Based on your review of this map, this is a map

that appears to show the Prairie Dog Creek and Wildcat

Creek drainage as well as irrigated lands within a portion

of those drainages. Would you agree with that?

A. Yeah.

Q. And have you seen a map like this before?

Page 109
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water?
A. Yes.

Q. Based on?
A. Based on the deposition that the reservoir

leaksr and just based on looking at the datar it would
appear that it is coming from that source.

Q. Are there other potential sources of CBM water?
A. There are other potential sources of CBM water.

Q. And I don't see any discussion of those other

sources in your report. Did you consider those and
discount those or not even evaluate those? How did that

work before you authored the report?
A. This data came to me so late in the reportr I

didn't have a chance to look at anything. I just pulled

this off real quick at the endr so I didn't look at any

other sources.

Q. Is it fair to say that based on the deposition

you had already read that you had a belief that the Paul 3
was leaking and that this data was just consistent with
what you already believed?

A. That's correct.

Q. And I know you said you didn't apparently
analyze the oxygen or deuterium isotope datar but do you
recall r did the water in the pumpback system have an
oxygen or deuterium signature that suggests that it was

1
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A. Of a portion which is John Koltiska's

information. I think it just shows this. I haven't seen
the whole map with all of this information on it.

Q. Is this the drainage where you took a site

visitr as far as you know?

A. Yes.
Q. All right. Looking up and down -- and I'm

looking at Wildcat Creek, and you see Wildcat Creek here

on the map as it flows?
A. I do.

Q. There appears to be -- between the Paul 3
Reservoir and up here where Wildcat goes into Prairie Dog

Creek appears to be various pivot and sideroll irrigation
areas that are shown on the map along Wildcat Creekr would

you agree with that?

A. Yes.

Q. And were some of the areas in Wildcat Creek

areas that were irrigated with CBM water?

A. Yes.
Q. Do you know where those are on this map?
A. Good question. I think some were in these

areasr up here in these areas by the Paul Reservoir
(indicating).

Q. You're pointing in areas 34 and 27?
A. Yes.

I
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Page 110 Page 112

1 Q. All right. Were there others up here in 28? 1 A. I believe I may have asked that question and

2 A. I don't recall him talking about any of the 2 received that information.

3 others. I do recall him talking about the ones that were 3 Q. From Mr. Koltiska or Mr. Stewart?

4 up here (indicating). 4 A. Both of them, potentially.

5 Q. All right. And so with what you've shown so 5 Q. SO they both would have told you that Dawson

6 far, there's a source of CBM water that's irrigated in the 6 Draw -- one or both would have told you that Dawson Draw

7 vicinity of Wildcat Creek, correct? 7 is unaffected by CBM water?

8 A. That's true, yes. 8 A. Right.

9 Q. And is it possible that some of that managed 9 Q. SO you didn't consider whether CBM irrigation in

10 irrigation water, CBM water, is getting into Wildcat Creek 10 the vicinity of Dawson Draw could have caused a return

11 after the irrigation as a return flow? 11 irrigation flow and a CBM water signature?

12 A. I don't know. It is possible. 12 A. No, I didn't consider it. As I think about it,

13 Q. Is it any more or less possible that that's the 13 though, it would appear to me that if that were the case,

14 source of CBM water -- let me ask that question a 14 that return flows were the source of the signature -- and

15 different way. 15 again, I'm not an expert in this, but if they were, we

16 You've concluded based on the carbon 13 data 16 would see the signature carry further downstream than we

17 that the Paul 3 Reservoir is the source of CBM water that 17 currently see it.

18 you saw at IMP-1 and AIMP-1? 18 Q. Further downstream in Wildcat? :

19 A. Correct. 19 A. Yes.

20 Q. Is it just as likely that the source of that CBM 20 Q. Just to be clear, as we sit here today, the only

21 water was irrigation return flows from CBM irrigation? 21 basis for your conclusion that Dawson Draw is natural and

22 A. I don't know that I could make that statement. 22 unaffected by CBM is a statement made by either

23 Q. Do you know? 23 Mr. Stewart or Mr. Koltiska and that's it?

24 A. No. 24 A. Correct. 1"

25 Q. You don't know. And you didn't consider that, 25 Q. Did you see any pivot irrigation anywhere near

Page 111 Page 113
1 apparently? 1 Dawson Draw on your visit?

2 A. I did not at the time, that's correct. 2 A. I don't recall.

3 Q. All right. I want to sit down and ask you a few 3 Q. Might have, might not have, just don't know?

4 more questions. But before we do, on Dawson Draw, did you 4 A. Right, don't know.

5 view any part of Dawson Draw on your site visit? 5 Q. If there were return flow impacts into Wildcat I;

6 A. No. 6 Creek at IMP-1 and AIMP-1, could those be caused -- excuse

7 Q. Could you see Dawson Draw from the road? 7 me -- could -- let me back up. I'
8 A. I might have been able to, but I don't know if 8 The numbers that you quoted to me earlier on the

9 it was pointed out or not. 9 carbon 13 of negative 8.6 and negative 8.9 that you
I;

10 Q. Does there appear to be irrigation pivots on 10 conclude is a CBM water influence, could that influence

11 both sides of Dawson Draw? 11 come from return irrigation flows as well as Paul 3?
12 A. Yeah, it is possible that that's what those are. 12 A. It is possible.
13 Q. And do you know whether or not those are CBM 13 Q. Don't know?
14 water? 14 A. Don't know.
15 A. I do not. 15 Q. If the Paul 3 is not leaking or is not getting
16 Q. Nobody ever told you one way or the other? 16 beyond the pumpback, is there a need to have an SAR limit

17 A. No. 17 at Outfall 2?
18 Q. All right. Let's go ahead and sit down. 18 A. As long as the water does not impact irrigated
19 Looking at the same paragraph on page 5 of your 19 lands, then the policy would allow for not setting a
20 report, and you make a statement, "Recognizing that the 20 limit.
21 sampled water in Dawson Draw is natural and unaffected by 21 Q. The ag use policy, when you say policy?
22 CBM water.../' do you see that portion of the statement? 22 A. Yes.
23 A. Yes. 23 Q. And so if the CBM water that you're seeing in
24 Q. What's the basis for your conclusion that Dawson 24 Wildcat Creek is from irrigation return flows and not from
25 Draw is natural and unaffected by CBM water? 25 the Paul 3, then there's no need to set an SAR, right?

. . , ,~ .-," .. ",,".
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Page 114 Page 116

1 A. Potentially. 1 do in your work?

2 Q. What does that mean? 2 A. I normally don't do it.

3 A. Well, you've got to prove that it is not. 3 Q. That's not part of your expertise?

4 Q. Okay. Well, that's why I said if. So let's 4 A. No.

5 assume that the Paul 3 -- that the source of CBM water in 5 Q. Assuming that 20 percent of the water in Wildcat

6 the Wildcat Creek is from irrigation return flows and not 6 Creek is CBM water, does the common ion chemistry suggest

7 from Paul 3. Is there any need to set an SAR? 7 to you that that water quality is actually of better

8 A. Not according to the policy. 8 quality?

9 Q. Is there any other need that you're aware of? 9 A. I didn't look at that.

10 A. No. 10 Q. All right. Not important?

11 Q. And are you aware based on your site visit or 11 A. No.

12 other information of any irrigation going on in the area 12 Q. SO if that chemistry suggested that the

13 of IMP-lor AIMP-1? 13 CBM-influenced water is actually lower in EC than

14 A. I believe there is. 14 background water quality, that's not something that you

15 Q. And do you know who that is? 15 looked at or considered in any way?

16 A. No. 16 A. No.

17 Q. If I told you that's Warren Adams, would you 17 Q. And whether or not that water if mixed with CBM

18 know whether that was right or wrong? 18 water met Hanson limits is, I assume, based on our

19 A. No, I wouldn't know. 19 previous discussion not something you looked at at all?

20 Q. You looked at the Wildcat Creek water sample 20 A. No.

21 common ion chemistry, right? 21 Q. If the EC were lower and that's what the data

22 A. I think so. 22 showed, that water would actually be more suitable for

23 Q. Do you know how that compared to other ephemeral 23 irrigation than the background water quality, correct?

24 watersheds in the area that may not have been affected by 24 A. That would be my understanding.

25 any CBM water? 25 Q. But you're not an irrigation expert?

Page 115 Page 117

1 A. No. 1 A. I am not an irrigation expert. I;
2 Q. Didn't look at that? 2 Q. All right. Is it your understanding that the

3 A. No. 3 water in the Paul Reservoir, Paul 3 Reservoir, is

4 Q. Have you ever had occasion to look at that data 4 primarily C8M water?

5 before? 5 A. That's my understanding.

6 A. No. 6 Q. All right. Do you know if it has some natural

7 Q. Okay. In the same paragraph now you're saying 7 water in it or from what source that might be?
8 that the calculation shows approXimately 20 percent of the 8 A. I do not. I would presume that it probably does

9 flow at IMP-1 is CBM water, right? 9 have some natural water in it just being on a reservoir on
10 A. Right. 10 a drainage.
11 Q. You're not saying that's from the Paul 3, are 11 Q. From precipitation or something like that?
12 you? You're just saying it is CBM water? 12 A. Correct.
13 A. It is CBM water. 13 Q. Do you know how that natural water in Paul 3
14 Q. Right. Could be from return irrigation flows; 14 Reservoir affects the carbon 13 readings for Paul 3 water?

15 could be from the Paul 3, don't know? 15 A. No.
16 A. Correct. 16 Q. I want to assume for a moment that your figure
17 Q. Did you read Dr. Schafer's report on explaining 17 of 20 percent of the flow at IMP-1 is C8M water. I want
18 other possible pathways to explain the water quality data 18 to assume that that's correct for a moment.
19 and the isotope data? 19 A. Okay.
20 A. I did. 20 Q. Do you have in your data what the flow rate is
21 Q. Is there anything that you recall now that 21 at IMP-1?
22 struck you as something you agree or disagree with? 22 A. Yes.IMP-1 is .07 cfs.
23 A. I don't know that I agree or disagree with it. 23 Q. All right. And so if the Paul 3 is 20 percent
24 Q. Okay. Were those other pathway possibilities 24 of that flow, what is that number? Is that 20 percent
25 that you were discussing something that you normally don't 25 times .077

... - " .. <, ' <.'<, , ' .
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Page 122

the previous Statement of Basis that talked about 1
protection of the Tongue River, were you? 2

A. No. 3

Q. All right. And so your recommendation of 870 I 4
believe has nothing to do with the ag use policy, does it? 5

A. It has to do with the Statement of Basis of what 6
DEQ stated their intent was for the permit. 7

Q. Right. And nothing to do with the ag use 8
policy? 9

A. Correct. 10
Q. As we discussed this morning, your opinions -- 11

other opinions in your report, and I guess I'm thinking in 12
particular your opinion on an SAR limit, were based on 13
what the language said in the ag use policy, right? 14

A. Correct, and what was stated in the Basis as 15
well. 16

Q. All right. Mr. O'Neill, do you have any special 17
expertise in reading or interpreting the ag use policy? 18

A. No. 19
Q. Do you have any special expertise in reading or 20

interpreting the DEQ Statement of Basis? 21
A. No. 22
Q. Have you ever done that before -- 23
A. Yes. 24
Q. -- in other permits? 25

Page 123

Page 124

Q. Okay. Just so I understand, at the end of the
day, you're not here, I don't think anyway, in your report
or today in your deposition giving an opinion on whether
or not the limits in this permit for EC or SAR are
protective of alfalfa, are you?

A. No.
Q. Okay. You're relying on DEQ's rationale and

their Statement of Basis for your opinions?
A. That's correct.

MR. RUPPERT: I think I'm about ready to
wrap it up. Let's take a five-minute break.

(Recess taken 2:14 p.m. until 2:21 p.m.)
MR. RUPPERT: Mr. O'Neill, I'm finished

now. Thank you.
THE WITNESS: You're welcome.
MR. ESCH: Mr. O'Neill, I don't think I

have any questions for you.
MR. STEWART: Well, can we take another 15

minutes, then? I have some stuff I need to ask Jim to
clean up. I figured you guys were going to go for a
while, and we'd take a break and I'd do it then.

MR. ESCH: Mark covered everything I have
written down.

(Recess taken 2:20 p.m. until 2:39 p.m.)
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A. Uh-huh.
Q. Non-CBM?
A. Right.
Q. Different rationale, I take it, than what you

see here?
A. Uh-huh.
Q. Much different?
A. I don't know if it is much different.

Protecting water quality is protecting water quality in
some respects.

Q. Other Statement of Basis that you've read for
other permits, I assume those are other water discharge or
wastewater permits that we talked about this morning, did
you find some kind of flaw or problem in those Statements
of Basis?

A. In what way? What do you mean?
Q. When you looked at the Statement of Basis, did

it make sense?
A. Yeah.
Q. It did?
A. Uh-huh.
Q. When you looked at this Statement of Basis, did

it make sense?
A. It made sense. I felt like the analysis was

flawed, but it made sense.
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CROSS-EXAMINATION
Q. (BY MR. STEWART) Mr. O'Neill, do you recall

earlier today Mr. Ruppert asked you about some proceedings
on public hearing in Oregon?

A. Correct.
Q. Do you recall that?
A. Yes.
Q. And I believe he had you look at Exhibit 5 and

6 -- I guess we need the real ones there, not copies?
A. Yes.
Q. And I believe you said you had not seen those

before?
A. That is correct.
Q. But were you aware of the outcome of these

hearings?
A. Yes, I was.
Q. What was the nature of the hearings?
A. It was a flood development permit. We had a

public hearing in front of a hearing officer for the
appeal.

Q. SO it was a public hearing?
A. Yes.
Q. Were you sworn in?
A. No.
Q. Were you under oath when you testified?
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Q. SO at least for that snapshot? 1
A. That's correct. Other times it would be 2

different percentages if the relationships hold true in 3
time. 4

Q. You have, I understand from your earlier 5
testimony, experience with hydrology and hydraulics? 6

A. Yes. 7
Q. Ephemeral drainages? 8
A. Uh-huh. 9
Q. Water quality in ephemeral drainages? 10
A. Yes. 11
Q. In your experience is it good scientific 12

practice to base -- strike that. 13
In your experience is it good scientific 14

practice and appropriate scientific assumption, I guess 15
would be the word I would want to use, to characterize 16
water quality in an ephemeral drainage based on a single 17
sampling event? 18

A. No. 19
Q. Why is that? 20
A. Because every time -- depends on when the 21

sampling event was taken, depends on what your water 22
quality -- if you take it right in the middle of a flood 23
event, your water quality is going to be different than if 24
it is base flow at a later time in the ephemeral drainage. 25
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Q. SO water quality depends on when you take the 1
sample in relation to what? 2

A. Flow events and the amount of water that's 3
coming down and what constituents are in the water. 4

Q. Would you rely on this single event, this single 5
sampling event to say that that accurately characterizes 6
the water quality in Wildcat Creek? 7

A. No, no. 8
Q. I will have you grab Exhibits 8 and 9. You and 9

Mr. Ruppert spent a fair amount of time going over 10
Exhibit 8 which is titled Revised Figure 5; is that 11
correct? 12

A. That is correct. 13
Q. And can you tell me What, based on your review 14

of this figure, Mr. Schafer used for a sodium 15
concentration to come up with his curve? 16

A. 196. 17
Q. And what did you use when you were developing 18

your curve? 19
A. 300. 20
Q. Why did you use 300? 21
A. It was the information that was provided as the 22

Basis for the permit. 23
Q. And what is 300? How does that compare to the 24

effluent limit? 25
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A. That is the effluent limit.
Q. SO you would recognize and I guess concede that

if you discharge -- consistently discharge water that was
consistently below that 300 you might have a curve that -­

A. It will be a different curve.
Q. If one consistently discharged water at sodium

of 196, calcium at 26 and magnesium at 7, do you have any
reason to believe that the curve Mr. Schafer described
here -- that it wouldn't follow on that curve?

A. I don't have any reason to doubt that.
Q. But yours was based on that effluent limit?
A. That's correct.
Q. You have some experience with WYPDES permits.

Is the permittee allowed to discharge water with
concentrations, constituent concentrations at the effluent
limit that's established?

A. Yes.
Q. They're only in violation if they're over?
A. Over.
Q. Okay. I will have you grab your report,

Mr. O'Neill, which is Exhibit 3, and we will go to Figures
4 and 5 in your report. Do you recall Mr. Ruppert asking
you about -- I'm looking at Figure 5. Do you recall
Mr. Ruppert asking you about some of the data points on
the lower end of this graph, the lower base limit of this

Page 141

graph?
A. Yes.
Q. And I believe during that discussion he was

talking -- characterized them as three or four samples, or
this one sample, this one flow. Why is there only one
flow or one sample shown on your -- used on your graph?

A. It was the flow data that we had with water
chemistry, so we used the data that came from USGS that
actually they had taken water chemistry at the same time.
There's other data, flow data available.

Q. Okay. So if -- and I don't remember the dates,
but one of these samples, I believe, was a May 2006
sample?

A. I believe that that's correct.
Q. All right. Does that -- is it safe to say that

that flow rate occurred on only that day, on that one day
in May?

A. That's the only information that we have is that
it occurred on that one day. It is possible that other
days that that same flow rate happened or on either side
it could have been lower or higher. We have no data. We
didn't look at that.

Q. But you only used data where you had water
quality data?

A. Water quality data, that's correct.
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Q. It is not collected daily, on a daily basis? 1
A. That's correct. 2

Q. Looking at the data in your -- USGS data in 3
your -- where was it -- Appendix A to your report -- 4

A. Yes. 5
Q. -- how often is water quality data collected at 6

Wakely on average through the period of record that you 7
looked at? 8

A. About monthly. 9
Q. Approximately once a month? 10
A. Approximately once a month. 11
Q. SO would it be accurate to assume, then, that 12

based on your graph that this low flow condition on Figure 13
5 where you've shown an SAR being above 5 -- would it be 14
safe to assume that would have only happened once in a 15
given year irrigation season? 16

A. Not necessarily. We just don't have any 17
information as to how often that would occur. 18

Q. You didn't look atthat? 19
A. We didn't look at that. 20

Q. Is there -- can you tell me, are there any 21
general trends between water quality and flow in your 22
experience in a typical stream? 23

A. As the water quality -- the water quality -- the 24
water quality decreases as the flow decreases, generally. 25
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Q. Generally. By water quality decreasing, you 1
mean -- 2

A. The dissolved constituencies increase in 3

concentration as the flow goes down. 4
Q. That's a typical pattern? 5
A. That's a typical pattern. 6
Q. Did you try to -- you didn't -- I understand you 7

didn't try to correlate -- 8
A. I did not try to correlate that, no. 9
Q. -- flow? 10

I believe that Mr. Ruppert asked you whether 11
your expertise included interpreting DEQ regulations. Do 12
you remember him asking you that question? 13

A. I do. 14
Q. Do you remember what your answer was? 15
A. I'm not an expert in interpreting regulations, 16

but I do spend quite a bit of time in the regulations so 17
that we can make sure that our permits meet the 18
requirements that are put forth by different governing 19
bodies, so we look at them in terms of engineering 20

analyses and things like that. 21
Q. Is it within your expertise to evaluate the 22

methods DEQ used to establish the effluent limits in this 23
~m~ ~

A. Yes, it is. 25
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Q. Was that the main purpose of your report?
A. Yes.
Q. And I think Mr. Ruppert asked you this, but I'm

going to do it as well. In your report where you talk
about best scientific practice, I want to be absolutely
clear that I believe you said that that is in your mind
and you're using that synonymously with appropriate
scientific method?

A. Correct.
Q. They mean the same thing in your report?

A. Yes. I;

Q. Okay. I do remember one other thing I wanted to
clarify.

Talked about the potential or what the synoptic
data indicated as to possible percentage of CBM water that
was present at the IMP.

A. Right.
Q. I believe you said that it could be from

irrigation return flows; is that correct?
A. That's correct.
Q. Could it be from the Paul #3 leaking as well?
A. It could be.
Q. How would the water -- how would it be possible

for water that's leaking from Paul #3 to get past the
pumpback and get to the IMP?

Page 145
A. Not having ever seen the pumpback, but depending

on how low those pumps are set or the flow, either through
that pumpback system or even through the gravel beds, et
cetera, there could be flow that gets past those. It
depends on how much they pump and how big their cone of
depression is.

Q. If you knew that the pumpback was just a pump
placed in a natural depression, would that influence
your -- what you just told me?

A. It would be -- yeah, it would -- it would be
easier if it weren't -- if it is just in a natural
depression, it would be easier for water to get back past
it.

MR. STEWART: Can we go off the record for
one second?

(Discussion off the record.)
Q. (BY MR. STEWART) Mr. O'Neill, I've handed you

what's marked as Exhibit 9 from Jason Thomas' deposition.
Do you recall having seen that?

A. I may have. I recall Mr. Thomas talking about
it in his deposition when I read through his deposition.

Q. Okay. You don't remember if you went and
actually looked at the exhibit or not?

A. I don't recall if I did.
Q. If you would, in the -- I believe it is the

Electronically signed by janet davis (101-099-949-4510)

.. -

Wyoming Reporting Service, Inc.
1.800.444.2.82.6

.

37 (Pages 142. to 145)

8419a561-f363-4164-b8f5-8b11 c7f1 e7c5



In the Matter of Appeal of Koltiska

Page 154

WY0054364

Page 156

20

21
22
23
24
25

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

1
2
3
4
5
6
7
8
9

10
11

opinions in this case, correct? 1
A. True. 2
Q. The last thing I want to talk to you about was 3

this flow past the pumpback issue. I don't recall seeing 4
it in your report, but was whether or not there was CBM 5
flow past the pumpback and how that could occur part of 6

7
your report or your opinions in this case? 8

A. No. 9
Q. All right. Is that something you're just 10

answering today as we talk about it? 11
A. Correct. 12
Q. All right. It sounds to me, and correct me if 13

I'm wrong, but as you come up with potential explanations 14
for how that can happen -- perhaps gravel, subsurface 15
gravel or something else -- that pretty much just 16
speculating as to how that can get past the pumpback, is 17
that fair? 18

19
A. Sure.

MR. RUPPERT: I think that's all I have.
Thank you again.

MR. ESCH: Nothing further.
MR. STEWART: We will read and sign.

(Deposition proceedings concluded
3:26 p.m., September 23, 2009.)
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A. I worked for the Extension Service as a soil

scientist from 1979 until 1985. I then began a consulting
firm called Schafer and Associates in 1985. We worked in
a variety of environmental consulting areas. I sold that
business in 1999 to Shepherd Miller who I worked for for a
couple years. And then I since year 2001 have worked as
an individual practitioner under the name Schafer Limited,
L.L.C., again as an environmental consultant.

Q. Environmental consultant, how do you define that
term?

A. Well, I work in a number of different areas.
Most of my projects relate to water quality evaluation,
soil chemistry evaluations, geochemical evaluations of
different sorts.

Q. For what kind of clients typically?
A. Clients have included federal and state

agencies, a number of private companies, probably the
majority are mining companies, and obviously, as the case
here, oil and gas companies as well.

Q. I think I would like to start talking to you
about your report. I've -- since it is so long, I've put
it in a binder to hopefully make it a little easier.

MR. STEWART: I've not made copies for the
other parties, but I think you have copies; is that right?

MR. RUPPERT: Yes.
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Wildcat Creek. The information that I relied on was in
part from some monitoring done as part of permit
compliance by Pennaco which was through year 2008.

And then we did what we call a synoptic sample
which just means we collected several samples along
Wildcat Creek and Prairie Dog Creek in June of this year
and measured water quality and flows at a number of
stations on both drainages and so we relied on that
information as well.

The final bit of information that was available
to us that was very useful was some information collected
by Sheridan County Conservation District. They have a
number of stations along Prairie Dog Creek and several of
its tributaries where they have monitored flows and water
quality I believe through 2007 and 2008. I used the data
from 2008 primarily. I think they have about 15 stations,
roughly. And they monitored about eight or ten times on
most of the monitoring events they measured I think just
field parameters and on selected events they measured more
full chemistry on each station.

Q. What about the flow regimes?
A. The flow regimes were derived from the data

collected at the same two USGS stations on Prairie Dog
Creek which, again, were Wakely and Acme. And they have
differing periods of record, but they collect and
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(Deposition Exhibit 14 1
marked for identification.) 2

Q. (BY MR. STEWART) Mr. Schafer, I've handed you 3
What's been marked as Exhibit 14. Could you thumb through 4
that and confirm for me that is your expert report 5
submitted in this case? 6

A. Yes, it is. 7
Q. Looks to be a complete copy? 8
A. Yes. 9
Q. I would like to just have you turn to page 1, 10

and we'll start right there. Your Purpose and Scope, I 11
see that you say here, "As part of my analysis and related 12
work I have evaluated water quality and surface water flow 13
regimes in Prairie Dog Creek and Wildcat Creek." 14

Can you tell me what that entailed? Can you 15
describe your evaluation of water quality and surface 16
water flow regimes in Prairie Dog Creek? 17

A. On the water quality side, I looked at the data 18
I had available to evaluate water quality in Prairie Dog 19
Creek. Most of that information comes from two USGS 20
monitoring stations which are talked about extensively 21
through the report. One is at Wakely and one is at Acme. 22
Each -- from each of those stations USGS has collected a 23
number of water quality samples over the years. 24

There is less water quality information on 25

,

Page 9
summarize daily average flows at each of those stations.

The data on Wildcat Creek, again, are -- there
was less data available on Wildcat Creek, but as part of
the synoptic sampling I described in June we also measured
flows.

Q. Do you have any other flow measurements for
Wildcat Creek?

A. None that I can recall.
Q. You talked about here studying soil -- studied

background soil characteristics. Could you briefly
describe for me what that entailed?

A. Pennaco developed a program we called the
Prairie Dog Creek AMPP -- A-M-P-P. That stands for the
Agricultural Monitoring and Protection Program. That
program was begun in 2008. And under that program we
identified some sort of reference irrigated fields, a
couple in Wildcat Creek and the majority of Prairie Dog
Creek. We wanted to develop kind of a long-term soil
monitoring program. And so that's, you know, the basis
for the detailed background soil characterization work
that I'm referring to here.

(Deposition Exhibit 15
marked for identification.)

Q. (BY MR. STEWART) Did you -- you prepared a
report for the -- what did you call it, the AMPP?
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safety in using a EC limit already. There's regional
research that suggests that a 4000 EC limit is protective
of alfalfa. That argument has been discussed on and on.
We don't need to go through all the merits of whether you
should use that regional research or not, but I believe
there's a margin of safety.

Q. You're referring to what people have been
calling the Bridger Center?

A. Data from the Bridger Center. There's data from
the University of Saskatchewan research facilities.

For three -- well, I will have to come back to
that. I'm blanking on my third point. 12

Any other follow-up? 13
Q. No. 14
A. The third clarification is earlier this morning 15

we were talking about compositing of soil samples, and 16
again, in that context you suggested that compositing mass 17

18
spatial variability -- I think I was the one that 19
suggested that one of the purposes of compositing was to 20
reduce the effects of spatial variability on measured
average soil conditions.

And in that context you brought up a statement
that shouldn't DEQ protect for the most sensitive soil.
And I think, again, the record leaves maybe the reader
misled that in terms of my experimental approach and
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infers that I was sampling on different kinds of soils
across the field and by compositing I was somehow masking
out differences in soils.

Again, to reiterate, all of our composite
locations were located within a single map unit
delineation. It was our intent and belief that the
locations were all representing the same or very similar
soils within that field. So the intent isn't to reduce
the expression of a minor soil within the field. In fact,
by reducing spatial variability, it has the effect of
refining our ability to detect changes, temporal changes
in soil chemistry. So I think in fact it is a necessity
to perform compositing in a field soil study such as this
if your intent is to detect temporal changes. If you fail
to do that, you will have more spatial variability, and
you will have more difficult time detecting changes.

MR. STEWART: That's all I have for now,
Mr. Ruppert.

Dr. Schafer, thank you.
MR. ESCH: I don't think we have any

questions.
MR. RUPPERT: No questions.

(Deposition proceedings concluded
3:11 p.m., September 24,2009.)
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1 the parameters were. What were the numeric limits you 1 potential irrigators and plant production.

2 were concerned about? 2 Q. Well, then, is the setting of effluent limits

3 A. Specifically? 3 just, I guess, an academic exercise? If adding any salts

4 Q. Yeah. I mean the EC -- I think we already 4 at all is going to affect irrigation, then in your view it

5 discussed that EC, SAR and sodium were the main ones that 5 is impinging on their use of the water and violating

6 you were evaluating. 6 Section 20, then really are there any limits that they

7 A. Right. 7 could set other than distilled water that would not be

8 Q. SO I'm asking now what were the limits on those 8 violating Chapter 1, Section 20?

9 that you were concerned about. Those are the parameters 9 A. Well, no, I wouldn't say just distilled water.

10 and the limits -- and you just identified the EC limits 10 I would say if you knew what the quality of the water was

11 you're concerned about, so I'm asking about the SAR and 11 that was being used, then you could try and mimic that in

12 sodium, what the permit limits are that you think are 12 the process of trying to discharge into those -- into

13 not -- I guess is it your opinion in your report that the 13 those systems.

14 limits in the permit are not protective of irrigation? 14 Q. SO then does it basically boil down to a no

15 A. I -- my opinion is that if you're going to be 15 change in quality standard, that as long as your -- any

16 adding salts to the system that you are impinging upon 16 discharges are not -- are not resulting in any change in

17 somebody's use of that water in their traditional manner. 17 water quality, that that is what is needed to comply with

18 So increasing salts, either as higher EC or higher 18 Chapter 1, Section 20?

19 sodium -- and sodium is my specific concern because of the 19 A. That, and the fact that with this particular

20 potential problems that can be associated with sodium -- 20 permit there was such a high sodium content, and sodium,
21 it is my contention that an increase in those salts are 21 again, has negative consequences on the environment.
22 going to impact the irrigators downstream. 22 Q. The sodium content being the limits on the

23 Q. And I believe in your conclusions in your report 23 discharge, that it is allowing water discharge up to those

24 on page 6 -- you have your report there -- that the -- and 24 limits, is that what you mean by sodium content?

25 that's Exhibit, I think we said -- Exhibit 26, was it? 25 A. Right.

Page 19 Page 21
1 A. It is 26. 1 Q. Do you know what the actual sodium content of
2 Q. In your conclusions I think you're saying that 2 the water discharged is?

3 the permit will result in conditions impacting operations 3 A. Discharged?

4 immediately downstream which is in violation of the ag use 4 Q. The actual quality of the -- those are limits in

5 policy in Chapter 1, Section 20. 5 the permit saying it can't go above that.
6 So is the gist of your opinion that adding 6 A. Right.

7 sodium is what is -- that the adding sodium up to the 7 Q. Do you know what the actual quality of the water
8 allowable limits here is what is causing the violation of 8 coming out of the ground is that's being discharged?
9 Chapter 1, Section 20? Is that the gist of it? 9 A. That's being discharged where?

10 A. Well, adding salts as a whole will violate that 10 Q. Yeah, into Prairie Dog and Wildcat under this
11 because it is going to impact the use of that water by the 11 permit.
12 downstream irrigators. 12 A. I'm not aware of what is being discharged into
13 Q. Okay. So are there limits that you feel would 13 Prairie Dog, but I know that there are -- there's
14 be protective, or is it just the fact that the permit 14 information, data associated with what is being discharged
15 allows the addition of salts, period, that is a violation 15 into Paul 3 Reservoir.
16 of Chapter 1, Section 20, in your opinion? 16 Q. The quality of the water that's being discharged
17 A. That's my opinion, yes. 17 into that, you're saying?
18 Q. What is? 18 A. Right.
19 A. That adding salts will violate the -- 19 Q. You mean into the treatment plant?
20 Q. Okay. So then if coalbed-produced water, 20 A. From the outfall at Paul 3. I'm not aware, and
21 because it is groundwater that has whatever the natural 21 I didn't see it in the permit, of what the actual water
22 sodium content of that water is, is adding sodium to the 22 that's being discharged from the treatment facility --
23 surface system, that, per se, is then what violates 23 what the quality of that water is.
24 Chapter 1, Section 20? 24 Q. Because there's two different things. There's
25 A. Well, the salts as a whole would impact 25 the quality of the water that's being brought up from the
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1 ground, and then there's the limits in the permit on what 1
2 the quality of the discharge can be. And so the limits in 2
3 the permit are saying it is not supposed to go above that. 3
4 That doesn't mean that that's -- the quality could either 4
5 be above or below it. If it is above it, it is a 5
6 violation. If it is below it, it is not. 6
7 But you were talking about the sodium content, 7
8 and I was wondering, were you referring to the limits in 8
9 the permit? 9

10 A. Yes. 10
11 Q. Okay. Well, what was the information you had on 11
12 the discharges to Paul 3? 12
13 A. I had information from the synoptic sampling 13
14 that was conducted this summer that provided soil 14
15 chemistry data for 19 points, 19 different sites on 15
16 Prairie Dog and Wildcat. 16
17 Q. But did you have -- but were you saying that you 17
18 had data on the quality of the water that was actually 18
19 discharged? That's soil samples, I believe you were 19
20 saying. Right now, I mean were you saying synoptic 20
21 samples from the soils? 21
22 A. No, no, that was the water testing program that 22
23 was conducted June 15th and 16th, collecting water samples 23
24 at various points along Wildcat Creek and also Prairie 24
25 Dog. 25

Page 23

1 Q. And did you have any samples from the actual -- 1
2 from the outfalls themselves? Did you have water quality 2
3 data of that? 3
4 A. There was one sample that was given as far as 4
5 the outfall goes. 5
6 Q. And that was the Outfall 1 to the reservoir? 6
7 A. It was -- yes. 7
8 Q. And what was the EC of that water, do you 8
9 recall? 9

10 A. EC was 1.6 deci5iemens per liter. 10
11 Q. That was a sample taken from Outfall -- from 11
12 Outfall 1? 12
13 A. Paul Outfall during the synoptic sampling that 13
14 was conducted this summer, June 15th and 16th. 14
15 Q. Did you have any samples from Outfall 3? 15
16 A. Outfall 3 is where the discharge from the water 16
17 treatment plant is proposed. 17
18 Q. Right, right. 18
19 A. And I'm not aware of water that's being 19
20 discharged. I have never seen an analysis of water that 20
21 was discharged at that point yet. And I believe the 21
22 permit has allowed it, but I'm not sure if there's any 22
23 data that's out there that -- again, if data comes in, I 23
24 can look at it, but right now I haven't seen anything. 24
25 Q. What's your opinion of irrigation limits, 25

..
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numeric limits on SAR, Ee, sodium that would be protective "
for irrigation in Wildcat, Prairie Dog? Your opinion is
that the ones in the permit are not protective. What's
your opinion about numeric limits that would be needed to
be protective?

A. You want me to give you a specific number?
Q. If you have an opinion.
A. Well, my concern is that with the added salts

that you are changing what the irrigators are going to
have to do with their system. And the idea of adding more
sodium to the system is going to cause that much more
management required by the irrigators in order to satisfy
their operations the way they've done it in the past. So
as far as a specific number, I can't give you that.

Q. Let me ask you this. You're saying it is over
what the irrigators use. Have you gone -- have you been
to Wildcat and Prairie Dog Creek? Have you visited them
since you've been working on this?

A. I've just looked at them. I've been up there
once, yes.

Q. Since you've been working on this?
A. Yes.
Q. What are the practices or what are the specific

water irrigation practices being used that are going to be
impacted by additional sodium? I mean, have you -- have

I
Page 25

you looked at how individual irrigators are using water
and determined that their particular uses would require
alteration because of this water?

A. It is my understanding that adding sodium to a
system is going to increase concerns, particularly with
infiltration, dispersion effects, and then also the fact
that you're adding additional salts and the higher ECs,
that could also impact the operations.

I didn't go and talk to and go around and look
at a lot of different places in that area. I went up
there with a new student I have to provide some idea of
what CBM operations are ongoing to get him to start
looking at sampling protocols, provide some information
relative to him developing his doctoral proposal. It was
more of a reconnaissance trip just to give him a better
understanding of what the CBM operations are all about.

Q. Well, I mean, I think I'm hearing you say that
changing the quality of the water by adding these
discharges could affect how irrigators are able to use the
water that they've been using.

A. Correct.
Q. And you don't assume that all irrigators use

water in a uniform, identical way, are you?
A. No.
Q. SO in terms of how any irrigator would be
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1 affected, you would have to know how that irrigator is 1 higher sodium -- higher EC levels than that?

2 using the water to know either how or whether they're even 2 A. I am not aware of -- I am not -- I'm not that up

3 being affected, wouldn't you? 3 on the actual irrigation practices that are -- that people

4 A. To a certain degree. 4 are using relative to their water qualities.

5 Q. Are you aware of any irrigators up there that 5 Q. SO do -- in your work on, you know, your soil

6 consciously use the water that's available, including 6 work on these types of issues have you looked at other

7 mixed coalbed water? Are there any of them that do that 7 areas of the Powder River Basin aside from coalbed,

8 you're aware of? 8 whether it is coalbed or not -- have you looked at soils

9 A. I've conducted research on sites where we have 9 and irrigation -- use of irrigation water in the Powder

10 had CBM water applications on different fields. 10 River Basin?

11 Q. Are there any in Prairie Dog and Wildcat that 11 A. No, I haven't. My experience is with the use of

12 you're aware? Is there anybody that use it up there that 12 CBM waters in a proposed managed operation.

13 you're aware of? 13 Q. When you say proposed managed, you mean where

14 A. Yes. 14 someone is setting up a project? What do you mean

15 Q. And how are they able to use it without being -- is proposed?

16 without being detrimentally impacted? 16 A. Well, they've proposed that it is managed in the

17 A. Well, the application of CBM waters in a managed 17 sense that they're adding amendments to those systems in

18 approach would require that you also add amendments to 18 hopes that they are maintained at a level that can be

19 your land. Oftentimes that's in the form of gypsum and 19 productive. :

20 also reduced sulfur to try and reduce the effect of the 20 Q. SO as far as general use of surface waters,

21 sodium, the SAR. 21 whether there's coalbed or it is just all natural surface

22 There are opportunities for using CBM water on 22 waters in the Powder River Basin, you don't have any

23 areas where there's no water being -- opportunities on 23 particular knowledge about use of waters with EC levels

24 lands where water is not being applied right now. So 24 above 1330 in the Powder River Basin, whether it is being

25 people have tried that. My research has shown that over 25 used and what the consequences of that are, what the I,

Page 27 Page 29
1 time in some locations the EC and the SARs do build up in 1 success or problems are?

2 the soil profile which could be very detrimental to the 2 A. No, I don't.

3 soils in the future. 3 Q. Would it be -- would it be your opinion, you
4 Q. Just from coalbed water or any water? 4 know, based on the things you said in your report that

5 A. This is coalbed methane water. 5 people could not make practical use of surface waters for
6 Q. Well, natural water coming down the channel, 6 irrigation that had EC levels above 1330, then? Let's say
7 based on the -- I guess the geologic circumstances of that 7 1330 for alfalfa. What about, say, for wheatgrass? What

8 channel, they would have some sodium content as well, 8 would, in your view, be a protective or a necessary water

9 wouldn't they? 9 quality in terms of the EC limit for successful irrigation
10 A. A small amount, probably. 10 of wheatgrass?
11 Q. SO you're saying that natural water without 11 A. Wheatgrass has a different salt tolerance.
12 coalbed is always low sodium water? 12 Q. Right.
13 A. Natural -- when you say natural, what do you 13 A. So it could potentially survive with different
14 mean by that? 14 water qualities. The actual values --
15 Q. Surface water in, say, the Powder River Basin? 15 Q. Let's say alfalfa since we've been talking about
16 A. There are some locations where sodium levels are 16 that. What -- do you have any knowledge of the water
17 higher. 17 quality of other areas in the Powder River Basin where
18 Q. Are those places that there's any irrigated 18 people irrigate alfalfa?
19 agriculture? Are you aware of any in the Powder River 19 A. Outside of CBM water?
20 Basin that people irrigate with -- 20 Q. Well, outside of these two drainages.
21 A. High sodium waters? 21 A. Oh, with respect to the water quality?
22 Q. Well, let's put it this way: Are you aware of 22 Q. Right.
23 any irrigation in the Powder River Basin with water that 23 A. No, I don't.
24 has EC levels above 1330? Do people irrigate with water 24 Q. Is your opinion here about the protectiveness of
25 anywhere in the Powder River Basin with water that's 25 these limits in Prairie Dog and Wildcat -- is that an

" ,.
.~. ,
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1 evaluation of the quality of water that's mixed coalbed 1 are they irrigating? What are they -- what kind of water

2 and creek water or just the discharge quality of the 2 are they using to irrigate with?

3 water? I mean, when you're -- when you're -- you say 3 A. Well, you're talking about above or below

4 these limits aren't protective. These waters are either 4 Ninemile Ditch?

5 being discharged, say, in the case of Prairie Dog, or 5 Q. Well, below the reservoir.

6 potential overtopping in the case of Wildcat, and you're 6 A. Below the reservoir? Below the reservoir to

7 saying those limits aren't protective. 7 Ninemile Ditch there is very little water that's entering

8 Are you talking about those -- quality of water 8 into the system.

9 that meets those exact limits, or are you talking about 9 Q. Is there any irrigation there?

10 the mixed water downstream that would actually be applied, 10 A. There's irrigation with, from what I gather,

11 the mixed water being the discharged water meeting those 11 predominantly CBM waters.

12 limits and whatever natural flows in there at the time? 12 Q. Okay. And did you evaluate the soils where

13 A. I would say both. 13 that's taking place?

14 Q. SO you're saying that there would be no -- did 14 A. I didn't evaluate any soils, per se, other than ,
15 you -- so you're saying that coalbed discharges meeting 15 using the soil survey information.

16 these limits and the irrigation would be below the 16 Q. Well, the soil survey information, that's just

17 discharges, that mixing with whatever surface flows there, 17 talking about the types of soils, isn't it, I mean,

18 the water still would not be protective for irrigation? 18 whether it is clay and what type of clay?

19 A. It would impact the operations as they have been 19 A. Soil surveys provide series descriptions,

20 done in the past. 20 family. It can provide information relative to the

21 Q. Okay. 21 different characteristics of the soils in the area.

22 A. So there would be an impact, yes. 22 Q. But as far as evaluating impacts from coalbed

23 Q. Did you do any -- any mixing calculations to 23 water, did the survey give you information to let you do

24 determine what the quality of the water would be if you 24 that? Not what you expect or project impacts would be, I

25 had discharge water meeting the effluent limits and then 25 mean, do they do any -- did you have any information from

Page 31 Page 33
1 mixing with different quantities of flow before it is 1 those surveys on samples that show what impacts are --
2 applied for irrigation? 2 have or are taking place?

3 A. No, I did not. 3 A. Soil surveys don't show you what kind of impacts
4 Q. Okay. Did you make any assumptions about the 4 there are relative to application of CBM waters. Is that
5 mixing or the effect of mixing? 5 what you're asking?

6 A. My assumption is that the amount of sodium being 6 Q. Well, I mean, your concern is what the effect of
7 added to the system and the additional salts will have an 7 the CBM water would have on soils, and you're saying that
8 impact. 8 between the reservoir and the Ninemile Ditch about the

9 Q. Did you actually -- I know you have some 9 only water they could be irrigating with is what you're I'

10 information there. Did you do any sampling of the -- of 10 saying is CBM water.
11 mixed water that was actually being used for irrigation to 11 So I was asking, have you done any sampling of
12 see the quality of the water that was being used? 12 those soils where water was applied for irrigation to see
13 A. Specifically what waters are you talking about? 13 what the effects of using CBM water have been or are?
14 Q. Well, say if there was any water -- if there was 14 A. Not in Wildcat, but my other research has looked
15 any water down in Wildcat that was from overtopping -- are 15 at that.
16 you aware whether there's been any overtopping from the 16 Q. Where is that?
17 reservoir? 17 A. That's been up in the northern part of Sheridan
18 A. I'm not aware of overtopping, but I'm aware that 18 area. We've had sites over in Johnson County.
19 that reservoir has in the past seeped and has leaked. 19 Q. Okay. Well, on this stretch of Wildcat that is
20 Q. What are the -- what do the irrigators below the 20 below the reservoir and above Ninemile, you're saying
21 reservoir use for irrigation in Wildcat, what water? 21 that's just CBM waters is their source of water for
22 Where do they get water if there's no overtopping? Do 22 irrigation?
23 they just use the water out of -- that seeps out of the 23 A. That I'm not exactly sure about. I mean, they
24 reservoir, or do they -- or is there other water that's 24 might be tapping into some groundwater. They might have
25 available to them in that channel that they're using? How 25 some groundwater wells. That -- my understanding is that
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1 of the surface water system. 1 that I receive, the chemistry of that water quality data

2 Q. Prairie Dog, how would you characterize -- 2 and the chemistry of the water associated with the Outfall

3 Wildcat, what would you consider that? I know you're a 3 3 and the water quality in the Outfall 3, not knowing

4 soil scientist, not necessarily a, you know, flow expert, 4 specifically what it is, but knowing what the limits are,

5 but how would you characterize Wildcat Creek as far as 5 and attainment of those limits would, in my mind, increase

6 being perennial, ephemeral, intermittent? 6 the amount of salt and specifically the sodium associated

7 A. Well, my take on it based on some of the data is 7 with those waters.

8 that it is certainly not perennial. There was basically 8 Q. Well, when -- what's your understanding of when

9 no water sampled above Paul Pond at the time of the 9 water is flowing as a result of the diversion coming

10 synoptic sampling, so I would say it is ephemeral in the 10 over -- how much flow is going down there?

11 sense that during snowmelt and heavy rainfall that there 11 A. I am not sure, and I think that varies. I think

12 would be some flow. 12 it is going to vary depending on how much water is being

13 Q. What about in Prairie Dog? What's your 13 diverted and the time of year that it is being diverted.

14 understanding of the nature of that stream? 14 The irrigation district has some control over how much

15 A. The Prairie Dog receives its water from the Big 15 water is allowed to go down Prairie Dog with respect to

16 Horn Mountains, so it gets a significant amount of water 16 its diversion rights.

17 that's diverted into that so it is going to have water 17 So I don't know the specific amounts of water,

18 that's associated with it for a fair time of the year. As 18 if that's what you're asking.

19 far as the Prairie Dog watershed upstream from the 19 Q. Well, in your report on the section on Prairie

20 diversion where water from the Big Horns comes in, I'm not 20 Dog Creek under Water Quality, and it is over on page 5,

21 sure. 21 you say, "The proportion of Prairie Dog Creek water to

22 Q. But, I mean, as far as the stretch that we're 22 effluent discharge will determine overall water quality at

23 concerned with for this case, the water quality that's 23 any particular time." So I was wondering, do you know --

24 subject to the effluent, or that would be affected by the 24 I mean, do you know what the amount of Prairie Dog Creek .
25 discharges authorized by this permit, what -- how do you 25 water is? Do you know what the proportions are at any

Page 47 Page 49
1 characterize or understand the Prairie Dog Creek to 1 given time? I mean, I understand the concept here, but do

2 operate in terms of its flow? 2 you --

3 A. I think it varies throughout the year. 3 A. Do I know?

4 Q. But based on what? 4 Q. Yeah.

5 A. Based on added water due to diversions. 5 A. At a particular time?

6 Q. SO is it a hybrid kind of system that it is 6 Q. Yeah.

7 part -- naturally, in its natural state, what would you 7 A. No, I do not. And plus, I don't know what the

8 expect it to be, or do you know? 8 amount of outfall is out of Outfall 3 as well. That

9 A. I don't know. 9 information has never been provided, and I -- the only

10 Q. Okay. But the way it operates, is it kind of 10 thing I'm going by is the permit that specifies the

11 flow-on-demand sort of thing? I mean, when water is added 11 specific chemistry of the water and content that's
12 from up above, then it is constant flow? 12 achievable, so there's an amount of water, there's a

13 A. That would be an interesting way of putting it, 13 quantity of water that's being permitted, and it is not
14 flow on demand, because if water is put into it, there's 14 just quality, but it is quantity as well.

15 potential for water flow. 15 And so in the DEQ permit, the fact that there
16 Q. But as far as evaluating the effect on 16 was both quantity -- and DEQ, I know, has to regulate
17 irrigation due to the discharges subject to these limits, 17 quality, but since there was a quantity expressed in the
18 are you looking at the effect on water that's continually 18 permit, and I was using that as a total amount of salt
19 floWing or only flows in response to storm events, or what 19 that could be potentially added.
20 are you evaluating when you're evaluating the -- I mean, 20 Q. Do you know how many people are withdrawing
21 your report says you're evaluating whether the limits are 21 water for irrigation from Prairie Dog Creek?
22 protective of irrigation in those two creeks. So how are 22 A. That would be the irrigation district's
23 you evaluating Prairie Dog's water supply dynamics for 23 knowledge, but I have seen figures that show several
24 your review here? 24 irrigators along Prairie Dog and then also the irrigators
25 A. I'm evaluating it based upon water quality data 25 on Wildcat.

.. .... -.
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1 Q. Okay. But you don't know how much they divert 1
2 or flow down that channel or have available for 2
3 irrigation? 3
4 A. No, I don't. 4
5 Q. SO you talked about, I guess, a bottom line 5
6 maximum amount of salt loading from the permitted 6
7 discharge, but you don't have any clear idea of the other 7
8 side of the total of water which is the amount of 8
9 receiving water that that would be mixingwith? 9

10 A. No, I don't. And presumably -- and this is a 10
11 concern -- is that that water could be discharged all year 11
12 long. And so your question about what the irrigators are 12
13 using would only be relevant during the growing season. 13
14 At other times it would be -- it would be different. 14
15 Q. Is there water flowing down during nonirrigation 15
16 season? I mean, we talked about the nature of that creek. 16
17 A. In Prairie Dog? 17
18 Q. Yeah. 18
19 A. I believe there is. 19
20 Q. Do you have any idea about the quantities of 20
21 water or volumes? Not coalbed, whatever would be natural 21
22 water coming down. 22
23 A. No. As I already mentioned, I am not familiar 23
24 with the actual flows. I just would suspect that it would 24
25 vary at different times of the year, particularly related 25

Page 51
1 to diversions, snowmelt events, rainfall events. 1
2 Q. Do you know what types of irrigation are used on 2
3 Prairie Dog Creek? 3
4 A. Like sprinkler systems? 4
5 Q. Is it passive flood irrigation, or what's your 5
6 understanding? 6
7 A. I've seen a lot of center pivots. I've seen a 7
8 lot of siderolls. I don't know what all of the irrigation 8
9 practices are, but again, that would be something that the 9

10 irrigation district would understand better. 10
11 Q. Well, if it is not -- jf it is during 11
12 nonirrigation season, and if the water for irrigation is 12
13 pumped out, it is not a passive spread or flood 13
14 irrigation, then how does the quality of the water coming 14
15 down affect irrigation if they're not applying that water 15
16 during nonirrigation season? 16
17 A. Well, at that particular time there would be no 17
18 direct effect. That's not to say that there wouldn't be 18
19 an impact of selenium -- sodium storage in the alluvial 19
20 aquifer that would then impact the water quality during 20
21 the irrigation season. And I have seen in the Powder 21
22 River Basin that the drainage systems that have been 22
23 impacted by CBM water sodium has caused dispersion 23
24 reSUlting in not only clays that have migrated onto the 24
25 sides of the channels, but also a lot of organic 25

WY0054364
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deposition that has occurred, not only in stream channels,
but also in irrigated lands where sodium has caused
dispersion, reducing infiltration and resulting in
ponding.

And all of those ponds, or the ponds that I've
noticed, are dark in color, representative of organic
matter dispersion.

Q. SO that would just be something sitting in -­
you're saying would be sitting in the channel or in the
bank as a result of -- so you're saying the flow during
nonirrigation wouldn't continue to carry that on down the
channel all the way?

A. There would be some that is moved downstream,
but also there would be some that interacts with the
alluvial aquifer as well as with the sediments associated
with the river channel and the banks themselves. I"

That's -- in some places we have seen cutting of the banks
in particular locations in part because of dispersion of
clays and organics that stabilized at one time the river
channels.

Q. Well, then, when you get to spring before
irrigation season and you have runoff, what effect is that
going to have? Doesn't that come down and flush out
things that have been deposited in the channel?

A. Depends on the volume of the water. There could

Page 53

be some movement. A lot of it is going to' depend on
quantity. And I'm not that familiar with the Prairie Dog
water system as far as volumes.

Q. Well, speaking of the effect of infiltration, if
you have that high sodium water in Paul Reservoir, why
isn't that swelling the soils there and sealing up the
seeps?

A. I don't know what kind of material the reservoir
is comprised of. I;·

Q. You mean that they may have brought in some Ii

nonlocal material to build the dam or something, or what?
A. Well, could have been that they dug out the

surface and they got down to something that was more
coarse texture in nature or the sandier an alluvial
material that has a greater chance of infiltration.

Q. SO you think they would have built the dam out
of the leaky material?

A. I'm not sure of the structure of the reservoir
itself. I'm not sure what kind of material they would
have used for the berm to hold the water in.

Q. SO if they had something that was -- had clay
content and they had sandy, leaky material, you think they
might have used the sandy, leaky material to build a dam
instead of the clay?

A. Well, you're talking about just the dam?
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The other that I saw, we just -- we could see the water
flowing off the fields. Vegetation had a yellowish color
to it, in part because it was anaerobic in that
environment.

Q. Where is the Oxbow site?
A. This is a different site, but Oxbow is located

east of Buffalo off of Interstate 90 to the south by
Schoonover Roads. I don't know what the actual road is
that it is on, but it is up in that vicinity.

Q. Have you seen any damage up in these drainages?
A. I haven't seen damages, per se, no. My role has

been with the role of soil chemistry associated with the
surface applications of C8M waters.

Q. Do you know what leaching fraction the
irrigators in Wildcat or Prairie Dog are attaining in
their operations?

A. No, I do not.
Q. Do you know about what the actual root zones of

alfalfa or the other crops in Prairie Dog and Wildcat are?
A. No, I do not. And I haven't read anything that

shows specific information that provides rooting depth.
We heard yesterday that alfalfa has a taproot that can go
down I've heard as deep as 10 meters, over 30 feet in some
locations, not specifically the Powder River Basin. But
it is a deep-rooted plant. So its root zone is going to
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Correct.
Okay.

MR. BARRASH: Would it be helpful to get
the big map out and have those things --

MR. RUPPERT: We have it.
MR. BARRASH: No, but I'm saying to show

on that map where the soils that are -- you know, the
different clays are located that he's referring to.

THE WITNESS: The different soils I used
in order to do this evaluation? I was selecting the soils
based upon the soil associations that are listed on the
map that was produced by selecting a specific area in the
NRCS soil survey.

So I didn't select these areas up here where
there was no irrigation associated with at least the
Prairie Dog and the Wildcat Creek. And I was basing that

Page 58

are located? I mean, you talk about soil -- soil types
and clay content based on the NRCS information.

A. Uh-huh.
Q. Does your report and the attachments show the

location in these drainages of those -- of those soils?
A. I selected the soils along the drainages in

evaluating their characteristics.
Q. Based on the information in the NRCS data, you

mean?
A.
Q.
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1 on the figure that I saw that showed irrigation in these 1
2 areas. 2
3 So it was my premise that I would use the soils 3
4 where irrigated lands were. I didn't want to select lands 4
5 away from the irrigation. 5
6 Q. (BY MR. BARRASH) Have you gone out and viewed 6
7 specific crop or soil damage associated with coalbed 7
8 discharges in the Powder River Basin? 8
9 A. I've seen areas that have been impacted by CBM 9

10 irrigation, yes. 10
11 Q. And what was the type of impact you saw? 11
12 A. Ponding. One site that had a center pivot had 12
13 trenches that were at least a foot deep. 13
14 Q. Was that from surface flow, you mean, or from 14
15 the quality? 15
16 A. The trenches were basically from the tires from 16
17 the center pivots, but then those center -- those 17
18 trenches, then, were filled with water. And then there 18
19 were sites where there was ponding that prevented any 19
20 plant growth. In fact, there was nothing growing there. 20
21 Q. Was it the quality of the water or the presence 21
22 of the water, or both? 22
23 A. I would say both. 23
24 Q. And where -- where were those? 24
25 A. One was the Oxbow site off the Schoonover area. 25

Page 61
be deeper than, for instance, say a grass.

Q. I wasn't here for Mr. O'Neill's testimony, but I
was told that he said that flow at the IMP and Wildcat was
.07 cfs, so if I'm getting that wrong, someone can correct
that because I wasn't here.

So would you expect that a flow of .07 cfs would
even reach the Ninemile Ditch?

A. I mean, that's just a flow at one particular
point at one time of the year, right? Was that --

Q. I'll have to let someone -- I wasn't here so I
will have to let someone else follow up.

You said you did get to look at the September
2009 report by Drs. Hendrickx and Buchanan?

A. Yes, I read over it quickly.
Q. And that's Deposition Exhibit 23, I think.

That's Exhibit 23. If you go to the executive summary on
page little ii, and in the executive summary in the first
sentence of the second paragraph they say, "We present
scientific evidence that no unique relationship exists
between irrigation water quality on the one hand and root
zone soil salinity and crop productivity on the other."
And then the last line in paragraph 3 says, "The true
problem is the quantity of CBM waters rather than its
quality."

Do you agree or disagree with that statement --

. -.,," ,.;. . ..
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1 leaking of the reservoir. 1 milligrams -- 300 milligrams of sodium per liter is being

2 Q. That's the DEQ information that you talked about 2 allowed far exceeds the level of sodium that's in the ,

3 earlier? 3 receiving waters at the point of discharge, and to me it

4 A. Yes, yes. 4 just doesn't make sense to try and extrapolate many miles

5 Q. Anything else? 5 down the road to come up with a value that would be

6 A. I think that that's all that comes to mind right 6 protective at the point of discharge.

7 now. 7 Q. SO I want to try to restate that in terms that I

8 Q. Did you talk to Mr. Koltiska or any other 8 understand. And if I get it wrong, tell me.

9 Prairie Dog Water Supply Company shareholders before 9 What I hear you saying is since DEQ set a limit

10 offering your report? 10 on sodium of 300 and that's more than background in

11 A. No, I did not. 11 Prairie Dog Creek, that you are concerned about the

12 Q. Did you talk to any of the landowners along 12 setting of that limit for that reason?

13 Wildcat Creek or Prairie Dog Creek before authoring your 13 A. Correct.

14 report? 14 Q. In terms of any sort of calculations,

15 A. No, I did not. 15 mathematical underpinnings, that kind of thing, that's not

16 Q. Did you talk to any other people that you would 16 where you're going with this? You're more concerned with

17 consider experts in the area of soil science before you 17 the number as it compares to background, am I correct?

18 authored your report? 18 A. Correct.

19 A. Talk to them about what, this project? 19 Q. And you said you have visited the site with a

20 Q. Yes. 20 graduate student, correct?

21 A. No, I have not communicated with others on this 21 A. Correct.

22 project. 22 Q. Do you recall when that was, what month?

23 Q. All right. And I take it that means you haven't 23 A. August.

24 conferred with Mr. O'Neill either, correct? 24 Q. And was that a day trip, up and back the same

25 A. No, I have not. 25 day?

Page 67 Page 69

1 Q. And you're not giving any opinion today or in 1 A. Yep -- well, drove up the night before, spent
2 your report on DEQ's methodology for setting limits in 2 the night, and then looked around. That particular trip
3 this permit, correct? 3 was also with Ginger Paige and Larry Munn because the
4 A. Excuse me. Could you repeat that? 4 intent of this trip was to give this student perspective I'
5 Q. Sure. I didn't read your report to offer any 5 on activities, things that are going on. We visited sites I,

6 opinions concerning DEQ's methodology for setting limits. 6 over in the Gillette area. We stopped at the Powder
7 I know you have issues on the protectiveness of those 7 River, collected some samples. Then we also visited some
8 limits, but in terms of actual derivation of those limits, 8 of the fields in the Wildcat Creek area.
9 I didn't read your report to offer any opinion one way or 9 Q. Did you collect any soil or water samples in the "

10 another on DEQ's methodology. 10 Wildcat Creek or Prairie Dog Creek drainages?
11 Am I reading that correctly? 11 A. Yes, we did.
12 A. I didn't put anything specifically in the report 12 Q. You did?
13 related to that. 13 A. (Witness nods head.)
14 Q. Right. 14 Q. And were those samples analyzed?
15 A. The concern was that the methodology was used in 15 A. The soils were collected from the fields and
16 order to come up with that 300 milligrams of sodium per 16 yes, we just looked at EC and SAR, pH of those. We did
17 liter, which I would question, yes, based on my 17 collect some waters just to get the technique of trying to
18 background. But I didn't point that out in the report. 18 determine stable isotopes. But the water samples were
19 Q. SO is that an opinion that you may give at the 19 collected without measuring the temperature and the
20 hearing in this matter, even though it is not in your 20 bicarbonate concentrations which limits that particular
21 report? 21 data.
22 A. I would, yes, questioning the methodology, yes. 22 Q. Do you have that sampling analysis with you
23 Q. Okay. Can you tell me about that opinion now, 23 today?
24 then, since I don't have any way of knowing what it is? 24 A. No, I don't.
25 A. Well, the fact that the limit of 300 25 Q. Is that something you provided Mr. Stewart

>".; ., ,,', ,
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already?
A. No, I haven't.
Q. Is that something you would proVide to us?
A. Well -- do you want it? Is that what you're

asking for?
Q. Yes.
A. I could, yes.

MR. RUPPERT: I would make that question.
MR. STEWART: I didn't know that these

were there.
Q. (BY MR. RUPPERT) And how many samples -- I may

have missed that -- did you take in Wildcat and Prairie
Dog, roughly?

A. They were pretty much all on Wildcat. And
soils, I think we had 16 samples. We were looking at
unique places. John Koltiska took us to a seep that was
on his property and also to a -- one of his fields where
there was a wetland that had developed. So we collected
soils at those locations. I think there were about 16
soil samples.

And then we collected some water samples. But
again, we collected soil samples at Tutor Rogers over
by -- north of Gillette, and then we collected water
samples by Gillette, and they're not part of this
particular area.
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Q. Correct.
A. I don't -- I feel like that was a reconnaissance

trip to provide this student with some background. It is
not something that I see that would basically impinge upon
this particular project.

Q. All right. And so given the timing in August,
roughly a month, maybe, after you authored your report in
this case, that reconnaissance site visit really didn't
inform you at all, obviously, for purposes of your report
that we have with us?

A. Inform me as far as my conclusions?
Q. Yes.
A. It did give me a better perspective of what's

there.
Q. Before you wrote your report you obviously

weren't informed as to what you learned on that trip a
month later?

A. Yes, right.
Q. On that trip you mentioned you did talk to John

Koltiska, correct?
A. Yes. And the idea was to help this student see

what the area was like where CBM activity was. His only
scope of knowledge on that was based on websites and
publications and things like that. He hasn't been up in
that part of the country.
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Q. My request only relates to the ones in Wildcat 1

and Prairie Dog, if you could provide those. And the 2
sampling analysis from any of those samples in Prairie Dog 3
or Wildcat, did you rely on any of those for any of your 4
opinions in your report today? 5

A. Well, the report was done well before I visited 6
in August. 7

Q. Okay. 8
~ ~- 9
Q. SO this was after the fact? 10
A. Yes. 11
Q. All right. Did they change any of the opinions 12

in your report? 13
A. No, because I wasn't specifically looking at the 14

context of the report itself. We were looking at giving 15
this student the general concept of, you know, sampling 16
soils and collecting waters and giving him the opportunity 17
to go out in the field. Newer student who has got a 18
degree in chemistry and hasn't done a lot of fieldwork and 19
he's very interested in the issue of CBM and CBM waters 20
and soils. 21

Q. All right. And so at this point, based on that 22
sampling analysis, you don't intend to author any 23
supplement to your report in this case, or do you? 24

A. Based on those samples? 25

Page 73
Q. All right. Did John Koltiska tell you, either

on that visit or anytime that you may hqve spoken to him,
that he's concerned that any leakage from the Paul 3 is
getting all the way up Wildcat into his irrigated fields?

A. No, he told me right off the bat that we're not
supposed to talk about this case. And so we didn't talk
about it.

Q. All right. Fair enough. Did you talk to anyone
other than John Koltiska on that visit by way of
landowners?

A. Not -- Jill Morrison was with us as well because
she was working with Ginger on another project. Ginger
was -- Ginger Paige, Dr. Paige, was up there to meet with
the EPA, and while we were there, EPA canceled the trip, :
so this was an opportunity for Dr. Paige and Jill to
discuss what they were going to do with the EPA.

Q. And Jill Morrison is with the Powder River Basin
Resource Council?

A. Correct.
Q. Is that one of your clients in your role as the

owner of the L. L.C.?
A. I have worked with the Powder River Basin

Resource Council in the past, yes.
Q. In what role?
A. A lot of it has been basically just conversing
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Q. All right. During this reconnaissance trip did
you and Dr. Munn or you and Dr. Paige discuss your
opinions in this case?

A. No, I didn't, because, again, I've been told
that I should not be disclosing the fact that I'm even
consulting on this project.

Q. All right. And who told you that?
A. I believe that was part of the agreement.
Q. With Mr. Stewart?
A. Right. It is typical with other jobs that I do
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with what is happening relative to -- with respect to CBM, 1
predominantly. 2

Q. Consulting on a paid or unpaid basis, but fairly 3
frequent basis, would that be fair? 4

A. No. 5
Q. How frequent? 6
A. I've only seen Jill, I think, two or three times 7

in my life. 8
Q. Talking to her on the phone? 9
A. Two or three times. So it hasn't been -- we see 10

each other at meetings. She was present when I gave a 11
presentation to the EQC last September, and then I, like I 12
said, saw her in August. And I had met her one time prior 13
to that. And I can't remember specifically where that 14
was. 15
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for consulting. I don't disclose my activities associated 1
with consulting. 2

Q. But do you know that once you are designated as 3
an expert witness you need to disclose whatever those 4
conversations and engagements are? 5

A. Correct. 6
Q. And that's -- so that's why you don't talk to 7

people about it? 8
A. Well, I'm just under the understanding that it 9

is best to not discuss the case. 10
Q. All right. And do you recall meeting with a 11

Gary Koltiska at all when you were up there? 12
A. No, I didn't. Just John. 13
Q. Just John? 14
A. And we spent just a few hours out in the field 15

looking at a seep which was very unique to his one field 16
and then the wetland at another site. But we never met 17
with anybody else. 18

Q. That seep, as you understand it, was from two 19
reclaimed reservoirs near those fields? 20

A. That was one of the locations. The other was a 21
site that was to the north of the road north of his house, 22
in that hayfield. 23

Q. I know you said that he said -- and he meaning 24
John -- that you two weren't supposed to talk about 25
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anything. But did you get the impression, either from
anything that was said during that reconnaissance visit or
from your own observation, that those two problem areas
were caused by the Paul 3 at all?

A. No.
Q. All right. In addition to the current permit in

this case, what I will call the current permit, the permit
renewal that came out, I believe, in January of 2009, is
that the one you reviewed?

A. I looked at that one and the previous permit as
well.

Q. You did look at the previous permit?
A. Yes.
Q. Which previous permit, since there are several?
A. I think I looked at the one from 2007, the

original permit, and then the changes, so the September
11th permit and then the changes up and to January 2000.

Q. Did you look at the original permit from 2006
that was styled "new"? Do you recall looking at that one?

A. 2006?
Q. Yes.
A. I don't recall.
Q. Do you recall in the earlier permit that you did

look at looking at or reviewing a discussion on protection
of the Tongue River?

Page 77
A. Associated with -­
Q. Sodium limits?
A. -- setting the sodium limits?
Q. If that's what you recall.
A. I believe that's -- in reviewing this -- I

clearly don't recall specifically protecting the Tongue
River. I recall the formulation of these limits with the
discharge that were extrapolated over the reach of the
Prairie Dog or -- yeah, the Prairie Dog Creek. So
specifically to protect Tongue, no, I don't recall.

Q. Don't recall seeing that?
A. No. And in my mind I think that would be after

the fact because you really want to protect close to home
before you protect far down the watercourse.

Q. You can protect for both and not be
inconsistent, right?

A. You can try, but if you're going to set your
limits based on some point downstream, then you could be
impacting local settings.

Q. Now, you're here today as a soil science expert,
is that essentially correct?

A. Yes.
Q. Are you an irrigation expert?
A. No.
Q. I'm looking at the first page of your CV. Do

I:'
I;
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Page 78 Page 80 ,
1 you have that in front of you? 1 projects with industry.

2 A. No, I do not. I can see it in front of you, 2 Q. By that do you mean projects that industry has

3 though. I typically don't carry that around with me. 3 funded?

4 MR. STEWART: How many pages is that, 4 A. Yes, in various ways.

5 Mark, do you know? About 50? 5 Q. Yes. But in terms of advising, say, a

6 MR. RUPPERT: I will look at the first 6 corporation that has coal bed methane operations, have you

7 page, but it appears to be 59 pages. 7 ever done that?

8 MR. STEWART: I can fit mine on one. 8 A. No. I've worked indirectly through BLM on

9 Q. (BY MR. RUPPERT) My only question for you is in 9 activities that dealt with CBM and different companies.

10 the middle of the page where it talks about your current 10 Q. And I think Mr. Barrash already covered this,

11 faculty position and it gives a breakdown by percentages 11 but you've also never worked with any landowner that's

12 of responsibilities -- is the way I read that. Is that 12 using CBM to irrigate with, correct?

13 correct? 13 A. I have worked with industry on their sites where

14 A. Right. 14 they have been land applying and the industry is working

15 Q. And the very last category of Advising, 2 15 with the landowners.

16 percent, who is that you are advising? 16 Q. But in terms of adVising the actual landowner,

17 A. That's undergraduates and graduate students. 17 that's not been part of that, right?

18 Q. All right. So that doesn't have anything to do 18 A. No, not as far as irrigation practices. Is that

19 with adVising landowners? 19 what you mean?

20 A. No. 20 Q. Yes.
Ii

21 Q. But you do advise landowners in your capacity as 21 A. No, I have not. Ii'

22 your L.L.c.; is that correct? 22 Q. Have you ever testified as an expert in the last

23 A. I do-- 23 four years?

24 Q. In your private capacity, so to speak, and not 24 A. My recollection is that I did a telephone

25 as a university professor, right? 25 testimony with the West Virginia Department of

Page 79 Page 81
1 A. Correct. 1 Environmental Protection on issues associated with

2 Q. If we had to do a similar percentage breakdown 2 selenium in coal mines.

3 and university professor, X percent, and whatever you do 3 Q. And what year was that, roughly? I,
4 as a part of your Vance Consulting, L.L.C. as Y percent, 4 A. I want to say 2004, so it has been more than
5 can you fill in X and Y for me? 5 four years. I think it was 2004.

6 A. The university allows faculty to spend up to 20 6 Q. Sorry for interrupting you. Anything in the
7 percent of their time consulting. I don't do anywheres 7 last four years?

8 near that. I would say throughout the course of the year, 8 A. No, I have not.

9 and it varies from year to year -- this is not my primary 9 Q. Any expert testimony before the Wyoming

10 job. Being a professor is at the university. I would say 10 Environmental Quality Council in the last four years?
11 that it amounts to maybe 2 percent of my time. 11 A. I proVided testimony last September in front of
12 Q. All right. And in your work as part of Vance 12 the Environmental Quality Council with concerns associated
13 Consulting, L.L.c., we've already talked about that 13 with Tier 2.
14 including the Powder River Basin Resource Council, and I 14 Q. All right. And was that listed in your report

15 guess it includes John Koltiska. Does it include other 15 anywhere? I may have missed that.
16 landowners, I assume? 16 A. In this report?
17 A. Well, specifically I'm looking at this not just 17 Q. Yes. In your report or your curriculum Vitae?
18 because of John Koltiska, but based on the permit and 18 A. I believe the vitae that you have -- what's the
19 being involved with Mark Stewart. So other landowners, I 19 date on that, just the front?
20 have worked with groups looking at selenium issues 20 MR. STEWART: July '09.
21 associated with coal mining activities, phosphorus mining 21 Q. (BY MR. RUPPERT) 17 July '09, that's what mine
22 activities. 22 says, last modified.
23 Q. Any industry clients? 23 A. I'm not sure if I included it in there or not..
24 A. I have worked with DEQ in the past on a 24 Q. I want to retread on a few things you testified
25 consulting basis. I have worked on several research 25 about this morning and make sure I fully understand, so
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1 let me look at my notes of your testimony. 1 go back to a number you used earlier of 30 instead of 300.

2 I thought I understood you to saYr and I just 2 Let's say we're going to add 30 milligrams per liter of

3 want to get confirmation or not so that I understand itr 3 sodium to Prairie Dog Creek. That's adding a salt load to

4 adding any salts to an irrigation water will not be 4 Prairie Dog Creek that's not already there, correct?

5 protective. Am I understanding your opinion correctly? 5 A. Wellr it depends on -- also on the quality of

6 A. NOr I didn't say it specifically that way. 6 the water in Prairie Dog. "

7 Q. Okay. How would you say it? 7 Q. All right.

8 A. I would suggest that there's a burden put on the 8 A. So I'm not saying that you can't add no water.

9 landowner if additional salts are added to the irrigation 9 Q. That you can't add any --

10 water. 10 A. Water.

11 Q. All right. And I also -- 11 Q. -- salt load. You could add some salt loadr is

12 A. And specifically sodium. 12 that what you're saying?

13 Q. Go ahead. 13 A. You would be adding saltr but you would be also

14 A. And specifically if it is sodium. 14 adding water, so the quality would remain the same. You .
Q. All right. And I wrote down that to avoid that 15 could do it that way.

,
15
16 result of burdening the irrigator that you have to mimic 16 Q. And so is what is important is concentration of

17 background water quality; in other wordsr have no change 17 sodium?

18 in the background water quality so that you would not be 18 A. It plays a big roler yes.

19 burdening that irrigator. Did I get that right? 19 Q. All right. Concentration as opposed to just 1:.'

20 A. That would be what I would -- I would proposer 20 pure load is what we ought to be looking atr right?

21 yes. 21 A. Probably look at both.

22 Q. Right. You know -- are you familiar with 22 Q. Okay. But if the load doesn't change your

23 Chapter l r Section 20 of the Wyoming water quality rules 23 concentration, then does it matter?

24 and regulations? 24 A. The load doesn't change your concentration?

25 A. The rules that are revised at this time? 25 Q. Right. If a salt load doesn't change your j

Page 83 Page 85
1 Q. No, the rule that simply provides no measurable 1 sodium concentrationr would you be concernedr your

Ii2 increase in livestock or crop production? 2 background sodium -- I;
3 A. Yesr I've read that. 3 A. So. 1:'

4 Q. Is what you're proposing more restrictive than 4 Q. -- concentration?

5 that standard? 5 A. So in essence you're saying if you add two

6 A. It depends what you consider measurable. 6 waters of the same quality togetherr you're not going to

7 Q. What do you consider measurable? 7 change your water quality.

8 A. Wellr any decrease would be considered a 8 Q. You're not changing the sodium concentration.

9 measurable decrease. I meanr if there was a decrease 9 If I'm adding some kind of salt loadr but the
10 associated with water quality, then -- and it was 10 concentration doesn't increase beyond whatever it iSr
11 measurable in some way, or hypothetically it had some 11 that's okay?

12 impactr then it would be against DEQ's guidelines. 12 A. Right.

13 Q. Okay. I want to compare that -- I understand 13 Q. Okay. I just want to make sure I understand ;

14 that. But I want to compare that to what you just 14 what your opinion is. All right. I'
15 proposed. In other words, if you add any kind of a salt 15 It is only when we add salts or sodium that
16 load such that you're no longer mimicking background water 16 increase the background sodium concentration in the waters
17 quality in a stream like Prairie Dog Creekr are you 17 that it becomes a problem?

Ii
I',

18 equating that with the standard in Chapter l r Section 20? 18 A. In my mindr yes.
19 A. I am -- and the standard that is associated with 19 Q. Yes. Which mayor may not be consistent with
20 Prairie Dog has a very high sodium limit that concerns me. 20 Chapter l r Section 207
21 That would be potentially problematic with respect to 21 A. When you say inconsistent or consistentr
22 DEQ's guidelines. 22 you're -- it would depend on what kind of problem you're
23 Q. Okay. Wellr let's -- I know we're here to talk 23 going to see with the amount of sodium that you're adding.
24 about this permitr but let's forget about the permit for a 24 Q. Okay. Are there scenarios where under your
25 minute and talk about a hypothetical permit where -- let's 25 proposal and we can't change the sodium concentration in

..
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Page 86 Page 88
1 an irrigation water -- are there scenarios where if we do 1 can't do that.

2 that, if we do increase the sodium concentration somewhat, 2 Q. SO there are some amounts over background water

3 whatever that number is -- I'm not asking you to put a 3 quality in terms of sodium concentration that you could

4 number on it yet, I'm just saying, are there some 4 add to increase that sodium concentration and not cause

5 scenarios where we could increase sodium concentration in 5 the concern for irrigators? Is that what you're saying,

6 an irrigation water and not cause a measurable decrease in 6 some minor amount?

7 crop production? 7 A. Minor amount, and it would be nice if there was

8 A. First of all, it would depend on the amount of 8 calcium, magnesium associated with them.

9 sodium you're adding, and then the other point of this 9 Q. All right. So earlier I thought we had this

10 whole issue would be is there calcium, magnesium to 10 hard line over which we weren't crossing of no additional

11 potentially counteract the amount of sodium that's being 11 salt load, no additional sodium concentration. But

12 added. 12 apparently we don't have a hard line now; we've got a

13 Q. Do you know what the background sodium 13 fuzzy line where we can increase background water quality

14 concentration is in Prairie Dog Creek? 14 somewhat -- we haven't defined what that is yet -- and not

15 A. Prairie Dog? Based on this sampling, sodium is 15 cause the concern that you had expressed to irrigators,

16 pretty low. 16 right?

17 Q. That's Wildcat Creek, or is that Prairie Dog 17 A. Right. Again, my concern is that 300 milligrams

18 Creek? 18 of sodium per liter.

19 A. That's both. 19 Q. Right. Okay. I'm looking at your report on

20 Q. What is the number there? 20 page 2 at the bottom of the first paragraph where you say,

21 A. For Prairie Dog? 21 "It is essential that background water quality be

22 Q. Yes. 22 evaluated in order to prevent measurable decreases in crop

23 A. It would run between 10 and 14 milligrams per 23 production."

24 liter. 24 Is this tracking the idea that we were just

25 Q. All right. Well, then let's say that we're 25 talking about, that's why you need to know background I:

Page 87 Page 89 '

1 going to add an effluent with 15 milligrams per liter. As 1 water quality?

2 I understand your testimony, your concern is that that's 2 A. Correct, yes.

3 going to impose a burden on the irrigators, correct? 3 Q. SO you can know when you're going to add an

4 A. My testimony is that the limits of 300 4 additional sodium concentration that's going to be above
5 milligrams per liter will impose on the landowners. 5 that background water quality, right?
6 Clearly that's a significant amount over and above the 10 6 A. Not so much the sodium only. It is the salts
7 to 12 that's in the system now. 7 that are being included as well. And so understanding the j:'

8 Q. Okay. Well, I thought we had agreed earlier -- 8 system for irrigated management requires that you

9 I thought I understood your testimony earlier for you to 9 understand not only the water but also your soils, and
i

10 be saying that your proposal is that adding any salts and 10 then you adapt your management practices accordingly.
11 increasing the sodium concentration of an irrigation water 11 Q. I didn't see in your report a recommendation or
12 is going to impose a burden on an irrigator, regardless of 12 an opinion that DEQ should have set an 5AR limit for the

~

13 that increase. Did I get that wrong? 13 permit. Did I miss that, or did you not give that
,

14 A. Well, there's -- if you're talking about a minor 14 opinion?
15 change of 15 milligrams per liter over and above, you 15 A. I did not give that opinion.
16 know, the 10 to 14 that's already there. 16 Q. All right. In your third paragraph on page 2
17 Q. Could you go back and answer my question that I 17 you describe water that is slightly saline as 1 to 1.5
18 just asked? 18 deciSiemens per meter, right?
19 A. I would say that it depends on the absolute 19 A. Uh-huh.
20 amount that's being -- 20 Q. I tend, by the way, to use the micromhos per
21 Q. Depends on What, I'm sorry? 21 centimeter, so I'm probably going to lapse into bigger
22 A. The amount that's associated with the 22 numbers here, but you and I still know what we're talking
23 concentration. 23 about.
24 Q. Okay. 24 A. Right.
25 A. And for me to give you a particular number, I 25 Q. And it goes without saying, I don't think

'" . .. ...
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Page 98 Page 100

1 Dr. Gangegunte took lead on. 1 A. No, I have not. I think I've seen it, but, you

2 Q. And the previous article I showed you titled 2 know, looking at it and reviewing it are two different !;
3 Soil and Plant Responses from Land Application of 3 things. ~

4 Saline-Sodic Waters - Implication of Management, you're 4 Q. Right. It wasn't really reviewed for your ~\
:<

5 first on the list there, so I'm assuming you didn't step 5 report? ;'

away from that, correct? 6 A. No, it was not.
~

6 TI

7 A. No, but Lyle King did. 7 Q. Wasn't really important to review for your ~

8 Q. Right. 50 at the time this was published was 8 report?

9 there anything in the article that you disagreed with? 9 A. The fact that it had low water quality
!~

~

10 A. Well, the general concept of the article was to 10 criteria -- or contents relative to Acme, that's the only f
11 point out what some of the soil chemical changes were 11 difference that I noticed, was the overall quality of the

i
~I

12 relative to irrigation with CBM waters. Some of the 12 two waters at different times. And it was apparent that ~
13 specifics as far as past research or, you know, proposed 13 as the water migrated downstream that it did tend to ~i

14 guidelines, those I would have to say that I would 14 increase in EC. ~!
1J

15 disagree with those. 15 Q. Based on your at least seeing the data at ~i

~
16 Q. Is there a way of expressing that disagreement 16 Wakely, even though you didn't apparently rely on it for ]

in an article, or do you just not do that? 17 your report, would you ever expect a discharge under this
~;

17 s
~

18 A. I'm not sure what you mean. Can you rephrase 18 permit to result in an 5AR of 10 at the Wakely stream ~
"i

19 that? 19 gauge? ~

~
20 Q. Sure. Let's take the specific example. Since 20 A. It would depend on the water quality that's f.)

21 you disagree with the statement made in both articles here 21 being discharged and the amount of water that's in the f..
;>

that, "An SAR of 10 is generally considered suitable for 22 creek.
~

22 ~i

23 irrigation water use with sensitive plant species" -- 23 Q. SO the more water in Prairie Dog, that would be
~;

~
24 since you're saying you disagree with that statement, is 24 one answer, and low flow in Prairie Dog would be another ~

25 there a way of expressing that disagreement or dissent in 25 answer in terms of what your SAR was going to be?
,,:
"
~

1
2
3
4
5
6
7
8
9

10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25

Page 99
the article somewhere, or do you just not do that? 1

A. Well, no, I think that would be something that 2
you could suggest based upon research that it was -- that 3
it is not an appropriate guideline. 4

Q. SO caveat it in some way, is that what you're 5
saying? 6

A. I'm sorry? 7
Q. Caveat that statement? 8
A. Yeah. 9
Q. But I don't see any caveating in either article 10

that an SAR of 10 is not protective. Is there one? 11
A. Is there a caveat? 12
Q. Is there a caveat that an SAR of 10 is not 13

protective? 14
A. That wasn't really the premise of the research. 15

The research was basically to describe what changes were 16
occurring based upon the research that we were doing. 17

Q. But the research was premised on CBM water 18
exceeding an SAR of 10, correct? 19

A. Correct. 20
Q. Have you reviewed the USGS data in this case 21

that was available at Wakely station and Prairie Dog 22
Creek? 23

A. Reviewed the water quality data? 24
Q. Correct. 25

A. Correct.
Q. All right. Would you expect -- do you know what

the lowest flow in Prairie Dog is during irrigation
season?

A. No, I do not.
Q. All right.
A. And as I mentioned earlier, that the irrigation

district would have that information. And USGS would have,
that information as well as far as --

Q. And USGS does have that and that data is
available to us, but that's not data that you really
reviewed?

A. No.

Q. Is that because in your mind it doesn't really
matter what the mixture is; it is still going to cause, no
matter what the mixture is, a burden on the downstream
irrigator?

A. The mixing is going to be dependent upon the
distance and the volume of water being added. You're
going to find a bigger impact closer to the discharge than
you will downstream.

Q. But at a 300-milligram-per-liter permitted
limit -- let's just say that the effluent -- and just to
confirm something else I heard you say earlier this
morning, you don't know what the amount of effluent,
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Q. Is this 750 still valid, then, in your mind? 1
A. Oh, I think a lot of this is not valid anymore 2

because it is getting old. 3
Q. To include the 750 number, do you believe? 4
A. Yes. 5
Q. All right. 6
A. And again, the reference to that in these papers 7

is to just point out that we're using waters for our study 8
that are much higher levels than have been listed in 9
Handbook 60 and others. 10

Q. Okay. Thanks for looking for that. 11
A. I can see where if you were looking for specific 12

numbers, it doesn't state it, but you go to that table and 13
you can calculate it. 14

Q. Okay. I understand. 15
A. Is this part of the document? I'm not aware of 16

that. It looks like other information. 17
Q. Doesn't appear to be, no. 18
A. I thought that was a little big. 19

MR. RUPPERT: I'm going to strip that off 20
of the deposition exhibit since it is not part of that. 21

MR. STEWART: No. And Dr. Schafer is 22
familiar with that, I'm sure. He can confirm that's not 23
part of Handbook 60. 24

DR. SCHAFER: That's not part of it. 25

Page 111

That's something different. 1
Q. (BY MR. RUPPERT) I'm looking at an article 2

again, and I don't know the deposition exhibit number. It 3
is one of the ones we went over this morning. This is the 4
one called Soil Chemical Changes Resulting from Irrigation 5
with Water Coproduced with Coalbed Natural Gas. Do you 6
have that one? 7

A. Yes. 8
Q. Again, I'm looking at page 2221. 9
A. Okay. 10
Q. And I'm looking in the middle of that right-hand 11

column, the paragraph beginning, "In arid environments..." 12
Do you see where I'm at? 13

A. Yes. 14
Q. And to read the rest of the sentence, "...use of 15

groundwaters with appreciable salt concentrations, EC 16
greater than .75 deciSiemens per meter for irrigations on 17
soils with poor drainage can result in salt buildup..." 18
And I won't read the rest of the sentence. I know we just 19
went over the .75 and how that may have been modified 20
since Handbook 60, and it appears that there is a linkage 21
between the number in your article here of .75 and poor 22
drainage in soils; is that correct? Am I reading that 23
correctly? 24

A. On soils with poor drainage? 25

Page 112

Q. Yes.
A. Yes.
Q. Okay. It seems to say the same thing lower in

that paragraph, the sentence, "Dissolution of soil salts
and contribution of salts from CBNG water irrigation
coupled with poor drainage, the PRB soils and high
evapotransportation rates have the potential for
increasing soluble salts in the root zone."

I will stop reading there. Do you see that
sentence?

A. Yes, I do.
Q. Is it conveying the same idea that if you have

salts and soils with poor drainage, then you have a
potential problem?

A. Yes, you can have a potential problem. And
again, that's another reason why management is so
critical.

Q. And it is especially critical where you have
soils with poor drainage; is that correct?

A. Yes.
Q. All right. I understand now.

(Deposition Exhibit 32
marked for identification.)

Q. (BY MR. RUPPERT) I've marked a portion of a
transcript as Deposition Exhibit 32, and this is just a

Page 113
follow-up to a discussion that we had this morning on SAR
of 10 and your testimony that that, despite what it said
in the articles, was not really an appropriate SAR level.

I want to direct your attention to page 226 of
this testimony. I think you said earlier you did testify
as an expert to the Environmental Quality Council, I think
you said September. This appears that it is October 24th
of 2008 and appears to have testimony by a Dr. Vance.

Is this your testimony that you were referring
to earlier, or a portion of it, on this page?

A. I believe so.
Q. And at the bottom of page 226 Mr. Morris -- who

was a council member, I believe; is that correct?
A. Yes.
Q. -- asked, "What would be your recommendation for

standards?"
And your answer was, "My recommendation would be

Tier 1. I feel it is of significant protection."
And the follow-up question was, "And those

numbers are what?"
And you said, ''The SAR maximum of 10 with ECs

that are protective of the plant."
So my question for you is in your opinion on

this case and in the opinion you expressed earlier that an
SAR of 10 is not an acceptable number, is that different
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1 I have the article out, the only question I have for you 1
2 is -- I'm assuming but usually when I assume something, I 2
3 make a mistake. I'm assuming that you would disagree with 3
4 these statements in this article as well, that, in other 4
5 words, you would disagree that an SAR level of 10 is an 5
6 acceptable value? 6
7 A. It was a level we were trying to achieve with 7
8 using zeolites as a water treatment process, and it is 8
9 with respect to that that we focused on in this particular 9

10 paper and again -- 10
11 Q. Does that mean you had the same issue that you 11
12 had with the other papers specifying an SAR of 10? 12
13 A. Again, that was the limit as to what Tier 1 was 13
14 proposing, and we just have followed that as far as water 14
15 treatment goes. We did not use this water. We were 15
16 trying to come up with a treatment that would be useful as 16
17 far as reducing the sodium content. 17
18 Q. To an acceptable level? 18
19 A. To the acceptable level of 10, yes. 19
20 Q. All right. Do you happen to know the flow that 20
21 would be reqUired in Prairie Dog Creek for any irrigator 21
22 along Prairie Dog Creek to irrigate? 22
23 A. No, I do not. 23
24 Q. Okay. Now, on page 3 of your report you talk 24
25 about the soil survey that you performed and downloading a 25

WY0054364

Page 136
characterization?

A. Yes.
Q. As he testified yesterday, his actual sampling

in Prairie Dog Creek did not show, except for one sample,
predominantly smectitic clays; is that correct?

A. I'm not sure that --
MR. STEWART: Object to the form of the

question.
A. Yeah, I don't recall that.
Q. (BY MR. RUPPERT) Do you recall his testimony

yesterday generally with regard to what he found with
regard to soil sampling and clay content, smectitic clay
content?

A. I recall looking at the figures as he was
discussing them and haVing, I believe, 32 percent clay
or -- there was an initial increase, if I recall
correctly. The clay content, I believe, increased in the
profile. I don't recall the specifics of the AMPP
program. I didn't read that document. I've never
received it to look at.

Q. Right. Okay. The soil survey information that
you portray in your report at the back of the report in
several color maps, are there limitations to using this
soil survey information?

A. Yes, there are.

Page 135 Page 137
1 custom report off the NRCS website, correct? 1 Q. What are those?
2 A. Correct. 2 A. The limitations are there could be very
3 Q. And even though you said you took some soil 3 site-specific conditions that obviate the direct
4 samples after your report, your report is based on this 4 connection between what is in the survey and what's
5 soil survey and not any particular soil sampling. Do I 5 actually there.
6 have that correct? 6 Q. All right. And I think I read something similar F
7 A. That's correct. 7 in your report, actually one of the appendices of your
8 Q. All right. Were you ever shown the Prairie Dog 8 report, page 2 of the custom soil resource report that you
9 Creek AMPP samples that Mr. Schafer testified about 9 downloaded as a preface. Do you see that? In the

10 yesterday? 10 beginning of the third paragraph it says, "Although soil
11 A. I was not shown those until I reviewed his 11 survey information can be used for general farm, local and
12 report. 12 wider area planning, onsite investigation is needed to
13 Q. All right. 13 supplement this information in some cases. Examples
14 A. And can I look at that report again? 14 include soil quality assessments." Do you agree with
15 Q. Schafer's? 15 that?
16 A. Yes. 16 A. Yes, I do.
17 Q. Yes. 17 Q. All right. And were you attempting to do a soil
18 MR. STEWART: His expert report or the 18 quality assessment here?
19 AMPP? 19 A. Yes. I didn't have any -- I didn't sample the
20 THE WITNESS: The expert. I think there 20 area, and so the information that I obtained from the soil
21 was something in here that -- 21 survey which has quantitative information associated with
22 A. I did note that even in his report he did list 22 it but it is, again, a soil survey that provides you with
23 several soils that had montmorillonitic or smectitic clays 23 some direction.
24 associated with them. 24 Q. Kind of a starting point?
25 Q. (BY MR. RUPPERT) Is that based on the NRCS 25 A. Yes.
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Page 138 Page 140
1 Q. And had you had the time or opportunity, then, .1 that result that came from the BLM report.
2 what I hear you saying is you agree it would have been 2 Q. Okay.

3 appropriate to do some onsite investigation to do a soil 3 (Deposition Exhibit 34
4 quality assessment for these drainages; is that correct? 4 marked for identification.)

5 A. That could be quite expensive if I was going to 5 Q. (BY MR. RUPPERT) And I've marked Deposition

6 go out there and conduct something -- 6 Exhibit 34, a soil survey performed from the same website,

7 Q. Do you agree with -- I'm sorry. Go ahead. Do 7 and I want you to take a minute to review it, and then I

8 you agree with that? 8 want to ask you a few questions about it.

9 A. If I had the time that I would go out there and 9 A. Okay.

10 do a soil sampling. 10 Q. Have you had a chance to look at that?

11 Q. Do the onsite investigation? 11 A. Yes.

12 A. To get more information, yes. 12 Q. First page appears to be just an overview of the

13 Q. I'm going to generalize some of the main 13 Prairie Dog Creek and Wildcat Creek irrigated drainage

14 conclusions that I gleaned out of the soil survey part of 14 areas, just to give you a reference point. Would you

15 your report, and I want to talk about those. 15 agree with that description?

16 The first conclusion that I gleaned out of this 16 A. Yeah. I can't read some of these, but I'm n
17 is that along Prairie Dog Creek and Wildcat Creek the 17 assuming this is Prairie Dog Creek, and I believe it is
18 soils were generally what is known as Class 6, correct? 18 since it is due east of Sheridan.

19 A. Uh-huh. 19 Q. Right. Okay. Let's take a look at the second
20 Q. But in terms of the irrigated lands, those soils 20 page. And this is the north portion of that large

21 are Class 3, correct? 21 overview. Again, just to orient you, and this is the kind

22 A. Correct. 22 of -- similar kind of map and product that you have, I

23 Q. And there's no irrigation occurring along Class 23 believe, in your report where it maps soil types. That's

24 6 areas, is there? 24 the way I'm reading it. Is that the way you would read

25 A. Correct. 25 it?

Page 139 Page 141
1 Q. The second main conclusion that I gleaned out of 1 A. Yes.
2 this is the soils can contain smectitic clays; is that 2 Q. All right. And you can see these irrigated dark
3 correct? 3 green -- appear to be irrigated lands to you?
4 A. Correct. 4 A. Yes.
5 Q. The third conclusion that I drew from this is 5 Q. And the next page talks about a land capability
6 that the soils that we're talking about here had poor 6 class, and this appears to be consistent with your report
7 drainage qualities; is that correct? 7 showing that the irrigated areas there in the green and
8 A. I didn't look at specifically the drainage with 8 yellow are, in fact, Class 3 areas, correct?
9 this particular example. 9 A. Class 3, Class 4. You said the green -- the

10 Q. I may have read -- go ahead. 10 dark green within the yellow? Yes.
11 A. I'm sorry. I would have -- I mean, based on the 11 Q. Dark green within the yellow.
12 conditions, the parameters prOVided in this whole survey, 12 A. Class 3.
13 I would say that there's a potential for poor drainage. 13 Q. All Class 3 areas? Appear to be?
14 Q. All right. And I may have read more into the 14 A. For the most part.
15 statement than you intended, but I'm looking at the last 15 Q. Right. Next page on the drainage class, they
16 sentence on the middle of page 4 under Water Quality where 16 all appear to be in these areas that are irrigated, well
17 you say, ''This is especially important considering most of 17 drained according to this survey, would you agree with
18 the Powder River Basin consists of soils with poor 18 that? ,
19 drainage." 19 A. Based on this figure, yes.
20 And what I concluded from that that you were 20 Q. All right. And the next page, depth to
21 saying was that you thought there was a high likelihood 21 groundwater, they all appear to be greater than 200
22 that the soils in question here in Wildcat and Prairie Dog 22 centimeters, would you agree with that?
23 Creeks also suffer from poor drainage. Am I correct? 23 A. Yes, based on this figure.
24 A. I would say that is a general perspective of the 24 Q. What's the significance of that, by the way,
25 Powder River Basin, and particularly here because I used 25 that depth to groundwater?

- ..
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Page 154 Page 156
1 A. I don't believe it is. 1 treatment plant effluent that I've just handed you, what
2 Q. Do you know whether or not there is another 2 was the treated sodium level?
3 permit that's not part of this proceeding that allows 3 A. Sodium was 207 and 185.
4 Pennaco to discharge untreated CBM water into the Paul 3? 4 Q. And what were the treated EC levels?
5 A. I believe they're doing that right now. 5 A. 991 and 970.

6 Q. SO it is your understanding there is another 6 Q. SO apparently Whatever they added didn't exceed
7 permit that allows that? 7 the EC limit, at least for those two tests, did it?
8 A. Well, it is part of this permit that allows CBM 8 A. Not for these two tests.
9 waters to be discharged into Paul 3, and it is not 9 Q. And you're not suggesting gypsum was the only

10 supposed to be overflowing except during an extreme 10 thing they could add for the treatment process, are you?
11 rainfall event. 11 A. No.

12 Q. SO it is your understanding that under this 12 Q. All right. And in this same paragraph later on
13 challenged permit, Marathon is discharging untreated CBM 13 you state that -- toward the bottom of that paragraph,

14 effluent into the Paul 3, right? 14 "Effluent discharge will comprise the majority of the flow
15 A. Correct, correct. 15 during this period," meaning nonirrigation period?

I,16 Q. And that's a basis in part for some of your 16 A. That was my assumption because of the diversion
17 opinions on Wildcat Creek, then, I take it? 17 of water into Prairie Dog Creek for use for irrigation.
18 A. Yes. 18 Q. SO when you made this statement, you didn't
19 Q. Back to your report -- and I'm getting there. 19 review the actual flow data from USGS?
20 I'm on page 5 now. First paragraph, about five lines 20 A. No, I didn't.

21 down, you talk about using bicarbonate equivalent weight 21 Q. All right. Do you know how much of the time
22 of 30.5. Do you see that? 22 Prairie Dog Creek is below the 2.27 cfs effluent limit
23 A. Uh-huh. 23 during nonirrigation season?
24 Q. Do you believe that 30.5 is a correct number? 24 A. No, I do not.
25 A. No. 25 Q. Would it surprise you to know that 99 percent of

:;~

Page 155 Page 157
1 Q. No? 1 the time the USGS data shows that the nonirrigation flow

2 A. It should be 6l. 2 is actually greater than 2.27 cfs?

3 Q. Should be 61. Will that change anything in 3 A. That's at the discharge point?

4 terms of your conclusions? 4 Q. At Wakely.

5 A. I would mean that there was -- it would have to 5 A. It surprises me, yes, it does.

6 be significantly higher concentration of bicarbonate in 6 Q. All right. And finally, the last sentence when
7 the system to equate with the concentrations associated 7 you talk about a release during the irrigation season and
8 with 300 milligram per liter sodium. 8 concentrations increasing in the stream ecosystem, are you
9 Q. Later in that paragraph you say, "Thus, adding a 9 talking about bank storage or what process are you talking I'

10 calcium source such as gypsum to high sodium effluent 10 about of storage and release during nonirrigation -- or at
11 would exceed the EC limit of 1215." Do you see that? 11 least storage during non irrigation season?
12 A. Correct. 12 A. I am suggesting that there's a chance for sodium
13 Q. Are you assuming that they are going to add 13 to be adsorbed into the alluvial aquifer as well as in the
14 gypsum as part of the treatment process? 14 sediments and also the banks of the Prairie Dog as well.

15 A. That would be an assumption in order to get the 15 Q. And if my statement that I just made to you were
16 calcium levels up. 16 correct that 99 percent of the flow exceeded 2.27 cfs
17 Q. Could lime be added to that process? 17 during nonirrigation season, would that conclusion change?
18 A. It could be if it was soluble enough. 18 A. No, I think that the sodium would still result
19 Q. Are you suggesting -- I can't tell and that's 19 in being part of the ecosystem.
20 why I'm asking -- that Pennaco cannot or will not meet the 20 Q. The banks?
21 EC limit of 1215? 21 A. Could be.
22 A. I'm suggesting that at this 300 milligrams per 22 Q. The streambed?
23 liter sodium level using bicarbonate or sulfate as an 23 A. Could be. Sediments.
24 accompanying anion. 24 Q. Depending on flow or not depending on flow?
25 Q. In the two-page sampling analysis from the 25 A. Flow might determine the location where some of

_. . " . - -. .'c
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Page 162 Page 164 :
1 Q. All right. That's what you're relying on? 1 Q. Did Sharma help you with your analysis in this

2 A. Yes. 2 case?

3 Q. And we will talk about that. All right. 3 A. No, she did not help me with this particular

4 So let's go ahead and get into that. In 4 simple model approach. I mean, it was -- it was based

5 paragraph 3 on page 5 you state that, "Both the AIMP-1 and 5 upon the idea that there are distinct differences in

6 IMP-1 sites also contained CBM waters at levels of 6 isotope ratios for CBM waters and surface waters.

7 approximately 16 to 17 percent." Right? 7 Q. Do you have this in front of you (indicating)?

8 A. Correct. 8 A. Yes.

9 Q. And this conclusion is based on isotope data, 9 Q. All right. That's been marked as Deposition

10 correct? 10 Exhibit 27, just for the record.
:

11 A. Carbon isotope data, yes. 11 A. Yes.
.

12 Q. Carbon isotope data. Is it based on the oxygen 12 Q. I want to talk to you about this a little bit.

13 or deuterium isotope data in any way? 13 Is this your work?

14 A. No, it is not. It is associated with the carbon 14 A. This -- I helped develop all of this based upon

15 itself. 15 the information that I was -- I received. I didn't go out

16 Q. Did you review and try to analyze the oxygen or 16 and get the chemistry.

17 deuterium isotope data? 17 Q. I understand that, but in terms of the chart

18 A. No, I did not, other than look at it to see what 18 that we're looking at here, is this your work on the

19 the variation was relative to the samples. If I recall 19 chart?

20 correctly, there was a -- well, a small change relative to 20 A. The work on the chart is associated with the

21 the carbon date. 21 samples that I looked at, yes, and just lumping together.

22 Q. Have you used oxygen or carbon isotope data in 22 Q. Okay. Just to put it in plain English, did you

23 the past and tried to utilize that in the past? 23 put this chart together?

24 A. No. 24 A. Yes, I did.

25 Q. Have you used carbon 13 data in the past and 25 Q. All right. So I'm looking in the middle of the

Page 163 Page 165

1 tried to analyze that? 1 chart at the blue triangles labeled 6 and 7. Do you see

2 A. Analyze? 2 those?

3 Q. Analyze carbon 13 isotope data. 3 A. Yes. '.

4 A. For looking at waters. 4 Q. And I believe those are IMP and AIMP; is that

5 Q. Yes. 5 correct?

6 A. No, this was an occasion where I had the 6 A. Yes, they are. I;

7 opportunity to look at carbon 13 data. 7 Q. Okay. And as I recall, the carbon 13 values at

8 Q. All right. 8 those locations were approximately negative 8.4 and

9 A. I'm familiar with the process. We have the 9 negative 8.9. Does that sound correct?

10 stable isotope lab in our department, and I have read 10 A. Yes.

11 Sharma's paper. 11 Q. And does that look right, according to your

12 Q. Is that the Sharma and Frost 2008 paper that you 12 chart here anyway?

13 cite here? 13 A. Yes.

14 A. Yes. 14 Q. Such a figure could represent just normal

15 Q. Had you read it before this case? 15 surface water without a CBM influence, right?

16 A. I had looked at it, yes. 16 A. Well, based upon the values 8 through 10 and 12

17 Q. All right. Did you read it again before you did 17 through 20, which I'm suggesting are representative of

18 whatever analysis you did in this case? 18 waters that aren't influenced by CBM, there is some

19 A. No, I did not. 19 influence.

20 Q. All right. Did you talk to Sharma or Frost? 20 Q. You said you were familiar with the Sharma

21 A. I have talked to Sharma about just the overall 21 paper. The Sharma paper in the abstract actually says
22 process of how isotopes work. 22 that the negative carbon 13 of most surface and

23 Q. Did you talk to Sharma about your analysis in 23 groundwater, and then it gives a range from negative 8 to
24 this case? 24 negative 11. Are you familiar with that?
25 A. I did. 25 A. I believe I read that, but I'm going solely on

..... -
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1 the data and how it lumped together. 1 Yes, Deposition Exhibit 10.
2 Q. You're not going on the Sharma paper? 2 A. I don't see that specific comment made in here.
3 A. No, I'm not. 3 Q. Okay. Where did you get that information?
4 Q. All right. And you've never done this before, 4 A. That is information that I've gleaned from
5 right? 5 presentations associated with this kind of work.
6 A. No, I haven't. It is not my specific area of 6 Q. All right. And as I think you just stated,
7 expertise, but it is an idea that I've been very 7 you're not an expert in this area?

8 interested in. 8 A. No, I'm not.

9 Q. Okay. Well, the fact that Sharma gives this 9 Q. Looking at IMP and AIMP-1, the water in Wildcat
10 range of minus 8 to minus 11 for, in her words, most 10 when it flows continues to flow downstream to or above
11 surface and groundwater, that could describe what we're 11 Dawson Draw, correct?

12 seeing at IMP and AIMP-1 at negative 8.4 and negative 8.9, 12 A. Correct.

13 could it not? 13 Q. Does the carbon 13 value for Wildcat Creek above
14 A. Based on those numbers, yes. 14 Dawson Draw indicate a CBM influence?
15 Q. All right. Well, let's look at the next number 15 A. No, not based on this data.
16 to the right that's labeled number 11. 16 Q. Because that's negative 14, right?
17 A. Okay. 17 A. Yeah.

18 Q. Do you know where that sample is located? 18 Q. And how about Wildcat Creek above Ninemile? Is
19 A. It is in Bass Pond. 19 there a carbon 13 CBM signature there?
20 Q. This would suggest to you that Bass Pond has a 20 A. No, I don't see that. And that's potentially
21 CBM influence? 21 because of mixing of water that has diluted out any CBM by
22 A. To me that particular -- I don't know anything 22 the time it has gotten there.
23 about the Bass Pond itself. It sounds like it is not a 23 Q. SO you're saying at that point there may just
24 direct connection to the Wildcat Creek, and so that 24 not be any more CBM water left in that water?

25 particular site could be influenced by plant uptake, 25 A. Yes, that's what I would suggest.
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1 differential adsorption of carbon 12 versus carbon 13. It 1 Q. SO going back to your earlier statement in the
2 could be a stagnant area. I would suggest it is probably 2 previous paragraph that all the samples above Ninemile
3 associated with some potential evaporation as well. 3 were influenced by CBM discharge, the carbon 13 isotopes
4 Q. Do you know whether or not that's what the 4 don't support that conclusion at Dawson Draw or at Wildcat
5 deuterium and oxygen isotopes are pointing toward? 5 Creek above Ninemile, do they?
6 A. I'm not aware of that. 6 A. Correct. Dawson Draw, sample was actually
7 Q. All right. So the processes you just described 7 collected up the draw, it looks like, and it wasn't
8 to come up with this -- and I don't know, looking at your 8 strictly in Wildcat Creek.
9 chart, maybe the Bass Pond is about a minus 6, give or 9 Q. What about the Wildcat Creek above Ninemile?

10 take, would you agree with that? 10 That was in Wildcat Creek, wasn't it?
11 A. Yes. 11 A. Correct.

"

12 Q. SO the processes you just described to make the 12 Q. And that doesn't show any sort of carbon 13 CBM
13 Bass Pond a minus 6 could also occur at IMP and AIMP-1 13 signature, does it?
14 except for stagnation, correct? 14 A. No. So it appears based upon this data that as
15 A. The processes at Bass Pond? 15 you move down the creek there's mixing and at some point
16 Q. You just described to explain why we're seeing 16 and the alluvial waters are the dominant source and very
17 the Bass Pond at a negative 6, except for stagnation, they 17 little CBM waters are associated with the waters that were
18 could apply at IMP or AIMP-1? 18 sampled in this particular sampling study.
19 A. My assumption would be this is a pond that's 19 Q. SO would you change your statement that all the ,,
20 vegetated and there's plant growth that could be impacting 20 samples upstream of Ninemile were influenced by CBM
21 the overall ratio of carbon 12, carbon 13 at Bass Pond. 21 discharge?
22 Q. Is that explanation in Sharma's article 22 A. I would have to say that's correct.
23 anywhere? 23 Q. That's correct, that you would change that?
24 A. I'm not sure. 24 A. Yes, based on this data.
25 Q. It is a deposition exhibit I think we have. 25 Q. Toward the end of that page 5, about four or

. . ~. . ,
-~..
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five lines up, you say, "It is well-known that the Paul 3
Reservoir leaks and CBM waters flow down Wildcat Creek."
That well-known statement is based on the DEQ document
that you were shown?

A. Yes.
Q. But according to the discussion that we just

had, CBM waters don't flow down Wildcat Creek past Dawson
Draw, do they?

A. Based on this, the data suggests that it
doesn't.

Q. All right. And that's both the common ion data
as well as the carbon 13 data, correct?

A. Correct.
Q. SO even if Paul 3 is leaking, that leak is not

going to impact Mr. Koltiska's irrigation, is it?
A. Well, that's hard to say.
Q. Well, if there's no CBM water getting beyond

Dawson Draw, how is that going to happen?
A. Well, in the future if there's a greater amount

of leakage; that could potentially happen.
Q. Okay. So based on the existing data, there's no

evidence that that would happen?
A. Correct.
Q. Do you recall earlier, maybe it was this

morning, when we were talking about protective 5AR limits,
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and I want to say I remember that you told me that an 5AR
level of 3 was generally protective?

A. Correct.
Q. Would an 5AR level of 3 in mixed waters in

Prairie Dog Creek, and by mixed I mean effluent and
natural background water, be protective of irrigation
along Prairie Dog Creek?

A. I would believe so.
Q. How about 3.2?
A. Well, then you're nitpicking there. I would --

I would have to say that the general consensus is 3.
Q. All right. So 3 is and 3.2 might not be?
A. Might not be.
Q. Okay. Would more water in Prairie Dog Creek to

those irrigators who don't have all the water they want
enhance the production of alfalfa crop?

A. Are there irrigators that don't have enough
water? I'm -- you know, again, that's the irrigation
district. But if you didn't have water and there was
additional water applied or supplied, then clearly that
would benefit production of a crop.

Q. And so assuming that there are irrigators along
Prairie Dog Creek who would want additional water that's
not already appropriated, they would benefit from that
additional water in terms of enhanced crop production?
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A. If they are limited in water, yes.
Q. All right. Are we saying here that the

discharge of CBM water into Prairie Dog Creek at the
permit limits would cause a risk of decreased production
of alfalfa to the irrigators who use that mixed water? Is
that basically what we're saying here?

A. I would say yes, and it would impose additional
management requirements on them.

Q. Is there any way to quantify that risk based on
these permit limits?

A. To put a specific quantification on it would
take an evaluation of the actual water qualities that are
being land applied, so the water that's available to the
landowner. And it would be specific to the landowner that
you're discussing as well.

Q. How about Mr. Koltiska?
A. It could. It would depend on the quality of the

water that he actually is going to receive and the
concentrations associated with that water.

Q. SO that depending on the mix and the
concentrations, there rnay be a risk, there may not be a
risk; is that what we're saying?

A. It would depend on the quality of the water,
yes.

Q. But as we talked this morning, there is a

Page 173
scenario that I think we talked about where if there is
enough, whatever that figure is, natural water in the
channel to be mixed with that effluent water, then there
would not be a risk at that point; we just haven't defined
that point? Does that make sense?

A. I think -- rephrase. I'm sorry.
Q. I don't know if I can remember all of that. We

talked this morning about if there's enough flow in the
channel, and we didn't define what enough flow is, but if
there's enough natural flow to mix with the effluent flow,
but then at some point, and we didn't attempt to define
what that point is, then there's really no longer a risk
to a downstream irrigator? That's really what I'm asking.

A. I believe we indicated that if the water quality
of the discharge was very similar to the water quality of
the flowing water body, that there would be no downstream
impact. Is that -- that's the point I was trying to make,
I guess.

Q. I think I understand that point. But if there's
enough natural water in the channel, and we're mixing that
with effluent, then at some point that mixture is going to
be protective and what you're saying is it is going to be
protective only if the background water quality in the
channel is unchanged?

A. Going back to my original contention, the

I:,

I:
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1 dispersion due to 5AR concerns, sodium in particular 1
2 through dispersion effects of organics and clays. 2
3 Q. 50 would you characterize that as an educated 3
4 guess? 4
5 A. No, I've seen that occur at these sites that 5
6 I've worked at. 6
7 Q. With untreated water? 7
8 A. With untreated water. 8
9 Q. Okay. And you just mentioned, I think -- what 9

10 may be my last question -- an issue of this morning, you 10
11 indicated you didn't know the leaching fraction that 11
12 certain irrigators are attaining, correct? 12
13 A. Correct. 13
14 Q. Wouldn't you want to know that to be able to 14
15 determine specific impact on specific -- on a specific 15
16 irrigator? 16
17 A. I think it would be important to know how much 17
18 water is being moved through their system, yes. 50 water 18
19 quantity is going to be important as well as water 19
20 quality. 20
21 MR. RUPPERT: If we can take a five-minute 21
22 break, I think I'm finished, but I just want to make sure. 22
23 (Recess taken 3:38 p.m. until 3:50 p.m.) 23
24 MR. RUPPERT: I'm finished, Dr. Vance. 24
25 Thank you. 25

Page 179
1 THE WITNESS: I do have one comment. I 1
2 would like to clarify the fact that we were talking about 2
3 Paul 3, and I see there, there is a containment 3
4 requirement and effluent limit for Outfall 2 which I 4
5 presume is the treated water that's going to be applied to 5
6 Paul 3 as well. 6
7 Q. (BY MR. RUPPERT) All right. Does that change 7
8 any of your other testimony that we talked about with 8
9 reference to Outfall 2 or Paul 3 or Wildcat Creek? 9

10 A. No, it doesn't. 10
11 MR. RUPPERT: All right. Thanks again. 11
12 REDIRECT EXAMINATION 12
13 Q. (BY MR. BARRASH) I just have one question and 13
14 that's regarding Exhibit 27, this one. And it says draft, 14
15 and I was wondering, is there a final or is this the 15
16 final? 16
17 A. The picture? 17
18 Q. Yeah, the map. 18
19 A. Oh, I stole this from the synopsis sampling that 19
20 they did, and then I incorporated these numbers on here to 20"
21 identify the sites. 21
22 Q. SO the fact that it says draft doesn't imply 22
23 that there's some other document that's more conclusive of 23
24 what your opinions or evaluation is, does it? 24
25 A. No. 25

WY0054364
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Q. This is the one?
A. This is -- I'm assuming that these are the

locations where those water samples were collected.
MR. BARRA5H: Okay, thanks. I have no

more questions.
CROSS-EXAMINAnON

Q. (BY MR. STEWART) Dr. Vance, earlier this
morning when you were talking with Mr. Barrash, do you
recall a discussion about -- I believe it is in page 56
your report in the discussion about the carbon 13 and the
different percentages of CBM water versus Wildcat Creek
water that your analysis indicated.

A. Correct.
Q. You recall that discussion?
A. Yes, I do.
Q. Did you mean to imply during that that that 40

percent or that 16 to 17 percent ratio would hold for all
conditions?

A. No. I was under the assumption that that was a
one-time -- not assumption. That was based on a one-time
sampling event and the results suggested that based on
that sampling event these were the values that could be
calculated based upon the mixing model.

Q. And the mixing model you were using was a simple Ii
mixing model?

Page 181
A. Very simple.
Q. What, using water from the Paul #3 and the

Dawson Creek sample as a surrogate for pre-CBM Wildcat
Creek water?

A. Yes.
Q. Is it your opinion that that -- the carbon 13

data from that synoptic sampling indicates that there is
the addition of CBM water to the Wildcat Creek drainage
below Paul #3?

MR. RUPPERT: I'm going to object to the
form of that and other questions if they're leading
questions since this is your own witness.

MR. STEWART: I will try to --
Q. (BY MR. STEWART) What does your analysis of

carbon 13 data from that synoptic sample indicate to you
about the presence or absence of CBM water below Paul #3?

A. That that particular sampling event indicates
that there has been CBM water that has contributed to the
water quality of Wildcat Creek below the Paul #3
Reservoir.

Q. And why is that of -- why is that important or
of concern?

A. Well, it is important that if that water ends up
migrating downstream far enough, it could impact the other
irrigators that are using that water, so impair the water
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1 MR. STEWART: One last question, and you 1
2 guys may have some follow-up. 2

3 RECROSS-EXAMINATION 3

4 Q. (BY MR. STEWART) Dr. Vance, is there any 4

5 mention in any of your articles that an SAR of 10 is 5

6 protective in all cases? 6
7

7 A. No. That's not the approach that we are using
8

8 within the article itself, so the intent of using an SAR 9
9 of 10 was primarily to set some limit that we were well 10

10 above. So we were basically using a number that has been 11
11 used in the past. It is not to suggest that that is
12 protective. It is just a number that we felt was a level 12
13 that -- particularly with respect to the criteria that's 13

14 been out there, it is a level that others have used. It 14

15 is not a level that we are using specifically to try and 15

16 protect the lands that we're investigating. 16

17 MR. STEWART: Thank you. 17

18 FURTHER RECROSS-EXAMINATION 18
19

19 Q. (BY MR. RUPPERT) Is there a difference between 20
20 protective and sUitable?
21 A. Difference between protective and suitable? The 21
22 definitions are different to me. If you put it into a 22
23 specific context, it -- 23
24 Q. You used the word "suitable" in your articles. 24
25 Another word you use is "acceptable" for an SAR of 10. So 25
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1 I guess I would have the same question, is there a 1
2 difference between acceptable and protective? 2

3 A. The acceptable levels that I'm presenting here 3

4 in these articles are those that others have suggested. 4

5 Protective, I would say that that's a qualifying term that 5

6 is hard to distinguish relative to SAR 10. 6

7 Q. You've already opined that the permit limits
7
8

8 here are not protective. Do you think they're suitable or 9
9 acceptable? 10

10 A. No. Suitable for -- you know, that again -- 11
11 suitable for what? For discharging into the -- 12
12 Q. Suitable for irrigation, suitable for protection 13
13 of downstream irrigators? 14
14 A. No, I still feel that there's the potential for 15
15 problems and the burden is going to be put on the 16

16 landowners downstream. 17

17 Q. All right. Even though an SAR of 10 you've 18

18 described as suitable and acceptable in your articles, 19

19 correct?
20 A. Yes. 20

21 MR. RUPPERT: All right. Thank you. 21
22 MR. BARRASH: You going to read and sign? 22
23 MR. STEWART: Read and sign. 23
24 (Deposition proceedings concluded 24
25 4:27 p.m., September 25, 2009.) 25

..... ..

Wyoming Reporting Service, Inc.
1.800.444.2826

Electronically signed by janet davis (101-099-949-4510) f41 9329a-77f8-4cb3-83dd-e66157fbe7de


