












































































































































































































































fFaulting

Another statement about faulting:

“Negative fiydrauic boundaies cam be confirmed by
PUMPIRG LESLS Of propefiy, consticted wells i the
aauiier uades Investigation wien. they: are.
evidericed. by, anl increased. rate. of drawaomr;
Sighifcant negaLive hyaraulic boundaries did not
SHoW UP i the 9-aay. SVR# 7. aguifer. test or i the
SU-day Lexifnagtonils test, Dot orwhich we
consider to be orsuficient duration to. ave
revealed bounagaries. Indeed, s our previous)y-
submitted. reports. show, positive (recharge)
boundaries were evident in those tests,” (émphasis
added, Exhibit 45, p. 25)

Let me give an example of another place where conclusions by HLI are inconsistent
with their analysis concerning negative (i.e., barrier or no-flow) boundaries. The
following statement appears in Exhibit 45, the Response to our Staff Memorandum
“Negative hydraulic boundaries can be confirmed by pumping tests of properly
constructed wells in the aquifer under investigation when they are evidenced by an
increased rate of drawdown. Significant negative hydraulic boundaries did not show up
in the 9-day SVR#7 aquifer test or in the 30-day Lexington Hills test, both of which we
consider to be of sufficient duration to have revealed boundaries. Indeed, as our
previously-submitted reports show, positive (recharge) boundaries were evident in those
tests.”. | happen to disagree with that statement but its meaning is pretty clear.
According to HLI, there was no indication of negative (i.e., barrier or no-flow)
boundaries during the SVR#7 and Lexington Hills aquifer tests — rather there were
indications of recharge boundaries in both tests. Now I've already discussed the
analysis of data from the SVR#7 aquifer test, but | haven’t yet talked about HLI’s
reanalysis of the Lexington Hills test.
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Faulting

Another apparent contradiction:

“As noted il thie Hydrogeologic Ovelrview: Section. of
s report, the West-Bojse-EFagle. Fault lies
approximaLely erne-nalf mie to thel Aotheast or the
Lexington 1ils Well #1. Review: of Well Drillers
Repois: and the fiydraulic data inclided. i the
CHZM=-Hll report Jrdicatel this fault acts,as & no-row,
varyier and edge tol the Plerce Gulch Sand Aquiter.
We incorporated the effects of this no-fow:
boundary into a/l the! log-log type-curve analyses’
(Exhibit 12, p. 59)

So here’s what’s written in Exhibit 12, the only submittal that discusses the Lexington
Hills 30-day aquifer test - “As noted in the Hydrogeologic Overview section of this
report, the West-Boise-Eagle Fault lies approximately one-half mile to the northeast of
the Lexington Hills Well #1. Review of Well Driller’s Reports and the hydraulic data
included in the CH2M-Hill report indicate this fault acts as a no-flow barrier and edge to
the Pierce Gulch Sand Aquifer. We incorporated the effects of this no-flow boundary
into all the log-log type-curve analyses”.
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fFaulting

Sqguires, Wood, and Osiensky (1992), describing potential
hydrelogic significance off shallow faults:

"I addltion to)the basin-bounding fault zone. of the Boise. Front,
WhicH truncates thel lateral extent of aguifer units, other fAults
Wit the sedimentary Section of the valley impede groundwater
fow. and Jimit the Jateral extent of aquifer units,, The extent to
Whicr these faults cut the sedimentary, sequence above. 1,000
feet /s 1ot presently. knowm, The ameunt of movement (offset)
that hias occurred along these faults and. the degree to. which
they: affect groundwater movement /s poory understood. at
present” (emphasis added, Exhibit 67, p. 32).

It’s reasonable to assume that the understanding of the role of faults in the Boise basin
has evolved over the years. If so, however, I've not seen where changes in that
understanding are explained in HLI’s submittals. All we know for sure is that HLI’s
current stance is much more definitive than previously offered by M3’s team of
experts. Consider, for example, the following quote from the 1992 report that was
authored by Squires, Wood, and Osiensky, Exhibit 67 -- “In addition to the basin-
bounding fault zone of the Boise Front, which truncates the lateral extent of aquifer
units, other faults within the sedimentary section of the valley impede groundwater
flow and limit the lateral extent of aquifer units... The extent to which these faults cut
the sedimentary sequence above 1,000 feet is not presently known. The amount of
movement (offset) that has occurred along these faults and the degree to which they
affect groundwater movement is poorly understood at present”.
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Faulting

HLT describing potential hydrologic
significance of shallow: faults:

- “Mgjor faulting that formed. the wester
Snake Plain generally does not sigrificant]y
CUL Of OITSEL the! younger: sedimentary, umits
(Shallower tham 1,000 1t) in the basin on. the
701t Side; of the planm... Figure 2 shows. i
aetajl the nature of raults in the basi’
(Exhibit 45, p. 9).

More recently, HLI offered Figure 2 in their Response to our Staff Memorandum,
Exhibit 45, as evidence that “Major faulting that formed the western Snake Plain
generally does not significantly cut or offset the younger sedimentary units (shallower
than 1,000 ft) in the basin on the north side of the plain...Figure 2 shows in detail the
nature of faults in the basin”
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EXHIBIT 45 Figure 2, Subsurface Seismic Reflection Profiles (from Wood)

5 i approuinate bose of the Prace Gukh Sasd

No Data
<1,000 ft

No Data |— e > 1
<1,000 ft

L ree—
1 i

Fyam 3 0 b g SETTE S shinss th e ki reeth o Mo Ky
# " F L o o wachierertary Froree Cubch Sard smpioat agdvn i stusteel
Leeaton of wearic i shaan on figun | of thiswpert.

Inspection of Figure 2 reveals that it can’t be used directly to support that argument
since the beginning depth of the profile is greater than 1,000 ft. There simply are no
data in the shallow section that includes the target aquifer. Indeed, the deep faults
aren’t shown as propagating to land surface on this figure but, based on the
information in one cross-section that doesn’t extend into the shallow section, it's
unclear whether the understanding of the hydrogeologic significance of shallow faults
has improved since the 1992 report, which, at that time, described the level of
understanding as poor.
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fFaulting

TVHP report describing potentiall hydrologic
significance of faults:

1 gddlition) te) complexity mherent i deposition
d/id eros/on), 4l Sefies: of imajor faults bisect the
SUALGrapHIc Section aload the orther basii
margin. THe yarwologic impact of these faults /s
POOH Yy Unlderstood), bUt they are fikely to. be an
IMPOLant IMUeEnce o ground. water flow: in the
bojse-area aqujfers’ (Staff Memo at 6, Exhibit 33G,

p. 2)

As explained in our Staff Memorandum, the authors of Exhibit 33G, a 2002 report that
was prepared for the Treasure Valley Hydrologic Project and offered as supporting
documentation by M3, indicated that faulting along the basin margin adds complexity
and uncertainty to the hydrogeologic setting. They stated “In addition to complexity
inherent in deposition and erosion, a series of major faults bisect the stratigraphic
section along the northern basin margin. The hydrologic impact of these faults is poorly
understood, but they are likely to be an important influence on ground water flow in the
Boise-area aquifers”.
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Faulting

Staff’s perspective:

1. A fiault was identified on M3! property:

2. The fault: package of computer program was
used toranalyze aguifer test data

3. HLI decided to not address faulting in their last
submittal:

" The influence of structural basin-margin faulting, which /s
known. to exist in the general vicinity; /s not addressed
here.” (Exhibit 44, p. 8).

As mentioned previously, the sustainability of the target aquifer at M3 is a function of

1)

2)

3)

whether there is strong hydraulic connection with a significant source of recharge.
In this case, primary sources of recharge are thought to be distant from M3. As
such, it should come as no surprise to M3’s experts that we are concerned about
faulting. Here then is how the fault issue looks from our perspective:

a basin-margin fault was identified by HLI which conceptually might limit hydraulic
connection to the primary off-site recharge sources.

HLI then used the fault package of an aquifer test analysis software program to
analyze the test data based on their understanding of the hydrogeologic setting and
the goodness of fit of the test data to the theoretical response of a no-flow
boundary, and then

HLI dismissed the potential implications of faulting in their last submittal by saying
“The influence of structural basin-margin faulting, which is known to exist in the
general vicinity, is not addressed here.” .

The rationale for not addressing the fault issue is unclear to staff.
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Significance of Elow: Direction

HLT onl the importance of flow: direction:

" The ground water proposed. to be
witharawi, by M3 Eagle for its development
Wil De!from subsurface flow: that has
dlready deparited the Bolse Basin, o/ its Way
to the Payette Basin, so.that impacts to
EXISHIG drea Waler: USErs i the Jowlads
neay: Eagle are predicted to be so small as to
e insignificant.” (Exhibit 2, p. 1).

I’d now like to touch on an issue which | think serves to distract us from the central
issue and that is the issue of groundwater flow direction. While | would agree that our
ability to accurately predict hydrologic impacts is directly related to our knowledge of
aquifer boundaries and these ultimately impact flow direction, the magnitude of the
actual impacts that would be caused by pumping are insensitive to whether
groundwater flow is northwest from M3 toward the Payette River or west toward the
Boise River. | agree with Mr. Ferreday and Mr. Squires on that point. That’s because the
primary impact of pumping is water level decline and, in accordance with the principle
of superposition, the distribution and amount of water level decline that occurs is
independent of the flow direction. However, HLI implied otherwise in Exhibit 2 when
they stated “The ground water proposed to be withdrawn by M3 Eagle for its
development will be from subsurface flow that has already departed the Boise Basin, on
its way to the Payette Basin, so that impacts to existing area water users in the
lowlands near Eagle are predicted to be so small as to be insignificant.”. Though
intuitively appealing, this assertion is contradicted by HLI's own modeling, which
predicts water level declines of approximately 5 feet extending several miles in the
upgradient direction for both versions of the M3 model. In other words, there is no
reason to expect that the hydrologic impacts will be less significant if groundwater flow
is to the Payette basin. The more important issue in terms of long-term impacts is
whether there is strong hydraulic communication between the PGSA beneath M3 and a
significant source of recharge.
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Significance of Flow: Direction

HLI on the importance of flow: direction
(cont’d):

“PGSA groundwater i the M5 Eagle vicinity
S tributary in large part to the Payette River;
we' do ot anticipate measurable impact to
the Bojse River i the reaches downgradient
from. the Eagle site.” (Response, Exhibit 45,
p. 40)

HLI makes essentially the same argument as the basis for concluding in Exhibit 45 that
“PGSA groundwater in the M3 Eagle vicinity is tributary in large part to the Payette
River, we do not anticipate measurable impact to the Boise River in the reaches
downgradient from the Eagle site.” The bottom line is that drawdown in the alluvial
aquifer along hydraulically connected reaches of the Boise River will reduce flow in the
river. As stated in our Staff Memorandum, neither HLI nor the Department has
evaluated the impacts of pumping on senior, surface water right holders.
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Residence Time Issue

HLI on the source off water in transmissive and “strong]y
recharged” aguifer:

Water chemistry “/ndicates that the PGSA groundwater
originated almost exclusively from ancestral Boise River surface
water” (Exhibit 43, p. 4)

‘;?qeochemrsny analytical resuits indicate that the PGSA s a
ISHINCL regjonal aquifer contayig ground. water orginating
from the geologjically ancestral Boise River” (Exhibit 43, p. 5)

" from, this mode), they estimated. the PGSA groundwater from
the Goddard No. 2 and HP wells to. be about 2,960 years old.
Ihese sealed production wells are located about one mile south
of the Bojse River and have been pumped for at least o decade,
50 the estimated age should be accurate” (Exhibit 45, p. 27)

Before | finish, | would like to go on record that Department staff does not particularly enjoy the role of adverse witness and having to get up here
and defend ourselves. Staff is unanimous in believing that part of the reason that we are in this situation is because two of HLI's most important
submittals were late and their submittals and testimony have inconsistencies.

Having said that, some contradictions are unavoidable and admittedly many of these are not significant in the context of M3's
water right application. Others, however, are more critical and an attempt should be made to resolve them. An apparent
contradiction still needing resclution is how the PGSA could be so transmissive and strongly recharged by water from both surficial
aquifers and leakage from the modern day Boise River and New Yark Canal, as asserted by HLI and assumed in the M3 flow model,
when, according to Mr. Glanzman'’s testimony, the PGSA has no connection to shallow aquifers and, according to his geochemical
analysis, the water beneath M3 is almost exclusively sourced from the “geologically ancestral Boise River” (Exhibit 43, p. 5).

The terminology that Mr. Glanzman used to describe the source of PGSA water is geologically ancestral, not pre-modern. The
geologic time scale extends back more than 4 billion years so when a Registered Professional Geologist like Mr. Glanzman speaks
using the terms geologically ancestral, he or she is talking about something that happened a very long time ago. Now | heard Mr.
Glanzman testify that he understands “geologically ancestral” to apply to something that is mare than 1,000 years old. Less than a
minute later, however, he testified that he understands geologically ancestral to mean “as much as 1,000 years old”. Having
listened to that testimony, I'm really not sure what geologically ancestral means to him. By his second definition, something more
than 1,000 years old would be classified as older than geologically ancestral which is a difficult concept to fathom since 1,000 years
isn’t even a blip on the geologic time scale.

Mr. Glanzman also indicated that carbon age dating can’t be used for water that’s less than 5,000 years old and that the only thing
that he can say for sure about the age of PGSA groundwater is that it's somewhere between 0 and 5,000 years old. The problem
with that is that he used carbon age dating as the basis for describing PGSA water as being sourced, not from the Boise River, but
from the geologically ancestral Boise River. He made that distinction, staff did not.

To further the confusion, HLI was compelled in their response to our Staff Memorandum to point out “From this model, they
estimated the PGSA groundwater from the Goddard #2 and HP wells to be about 2,960 years old. These sealed production wells are
located about one mile south of the Boise River and have been pumped for at least a decade, so the estimated age should be
accurate”. Thus despite Mr. Glanzman'’s testimony, HLI feels that 2,960 years, an age that's intermediate between 0 and 5,000
years, is not enly accurate but should be reported in a document that was addressed to the Hearing Officer using three significant
digits.

While there remains a serious disconnect regarding the residence time issue, the similarity in major ion chemistry between UWID
wells and M3 wells is support, though certainly not conclusive support, for hydraulic connection to wells in the Boise valley. Having
said that, I'm not an expert on geochemistry.

89



Aquifer Testing

HLI oni aquifer test length:

- “generally speaking, the longer the test the
petter” (Exhibit 69, p. 6)

- "t /s g commor misconception. that 'the
longer the test the better” (Exhibit 45, p.
25)%

It’s not just inconsistencies with complicated technical issues that we’ve struggled with
in our review of M3's submittals - it's inconsistencies with seemingly straightforward
concepts. It's difficult, for example, to reconcile HLI’s statement in the Aquifer Test
Prospectus - “generally speaking, the longer the test the better” with the statement in
their Response to our Staff Memorandum “It is @ common misconception that the
longer the test the better”.

90



Criticisms of Staff’s Review:

Incorrect

Inaccurate

Speculative

Misleading

Inappropriate

Deeply: flawed

No scientific basis

Unintentional bias and significant errors
Cursory/incomplete

Failed to address uncertainty

One more set of observations before | close. I've spent a fair amount of everyone’s time this morning trying to
address some of the major technical issues that were raised in HLls Response to the Staff Memaorandum. It needs to
be recognized, however, that there simply is not enough time to respond to all of HLI’s criticisms. HLI accused staff of
being incorrect on six different occasions, inaccurate on three occasions, speculative on three occasions, misleading
on three occasions, and inappropriate on two occasions. Our analyses were described as being “deeply flawed” (p.
21) and our rationale as having “no scientific basis” (p. 20). HUI criticized staff for not discussing samething from Dr.
Ralston’s affidavit, which is a document that we were not assigned to review (p. 16). Staff also was criticized for not
evaluating and discussing a series of cross-sections that are clea rly labeled “Draft”, which were given to us without a
location map, which are not referenced by HLI'in any of their own submittals, and which are devoid of both formal
geologic interpretation and stratigraphic correlation between boreholes - Despite these factors, HLI’s opinion of the
cross-sections on page 10 of Exhibit 45 is that “all are significant to our analysis and support our conclusions about
the nature of hydrogeology in the area and the lack of any PGSA-truncating faults here other than the WBE fault”. HLI
accused staff of incorporating unintentional bias and significant errors (p. 30), and implied that we were cursory or
incomplete in our review of their information on three occasions. We were criticized for not addressing uncertainty
that’s inherent in the use of data from wells that have unknown and/or questionable well construction (p. 40), even
though the aquifer test data provided by HLI as the basis for M3's application comes from two test wells that are, by
their own estimation, partially penetrating, poorly documented, and poorly constructed. Moreover, I’'m not aware
that Staff ever committed to performing a well construction uncertainty analysis of M3's data or that that should be
our responsibility. | suggest that HLI might address the inconsistencies in their submittals rather than trying to pin
additional responsibilities on staff.

Review of M3’s supporting materials is already a large responsibility. By our count, M3’s submittals in support of this
application includes 9 different technical reports prepared by HLI, 3 geologic submittals containing a total of 19
separate “geologic cross-sections”, 11 composite diagrams, 9 maps, 1 Master’s thesis, 7 publications that were
authored or coauthored by Dr. Spence Wood, 10 Treasure Valley Hydrologic Project reports, 22 miscellaneous data
submittals, the rebuttal to our Staff Memorandum, and 8 different submittals dealing with the qualifications of M3’s
hydrogeologic experts. A frustration for me as a reviewer is that there are important aspects of the hydrogeologic
conceptual model that are uniquely located in at least five different documents: 1) The Reanalysis of 16 aquifer tests
(Exhibit 12), 2) the SVR#7 9-day aquifer test report (Exhibit 44), 3) the Geochemical Characterization Report (Exhibit
43), 4) the Groundwater Flow Modeling Report (Exhibit 16), and 5) the Year 1 Progress Report (Exhibit 2). Moreover,
important information such as the fact that the Goddard #2 well produces 3,000 year-old PGSA groundwater, was

only recently introduced to us via the Response to our Staff Memorandum (Exhibit 45).
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Closing Thoughts

Many: high quality data and analyses in support
of application

M3’s efforts are appreciated

Review off supporting info made difficult by:
- Timing

- Volume

- Inconsistencies

Staff stands by recommendation for high rate,
long-term aquifer test

In closing, there are a lot of high quality data that have been collected and analyzed on
behalf of M3, and it seems to me, based upon some of the early testimony, that M3 is
doing the right thing both in trying to minimize consumptive use of water and in
helping to develop a better understanding of the hydrogeology in North Ada County.
Frankly, however, our job as technical reviewers has been made difficult by the timing
and the sheer volume of the submittals and by the numerous and difficult-to-resolve
inconsistencies within them. Staff feels that there remain several unresolved issues
that are germane to making a reasonably confident assessment of long-term hydrologic
impacts and we stand by our initial recommendation for a high rate, long term
pumping test to help better evaluate aquifer boundary conditions in the vicinity of M3.
We agree with Mr. Utting that the best way to predict the long-term response to
pumping, particularly in a complicated hydrogeologic setting such as that in North Ada
County, is to measure it rather than to simulate it.

That’s all I have = I'll be glad to stand for questions.
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