Overview.

Overarchingl Issues
- Staff’s Role
- Clarification of IDWR Drawdewn Analysis

Address April 1, 2009 Response to Staff
Memoerandum

Staff’s Role

Review submittals/conduct analyses to
address; topics identified by Hearing Officer

- Identify inconsistencies wj bearing on:
Hydrogeologic conceptual model
Assessment of hydrolegic impacts

Neutral party.




Drawdown Analysis

Reality check

Image well analysisibased on Theis (1935)
Solution

— Calculation — not calibrated model
- Simplifying assumptions

- Roebust and commonly applied: (e.g., City. of;
Eagle)

Drawdown Analysis

Iiransient eguation

Stressed aquifer tendsito new, lower equilibrium
levell (assuming ample recharge)

Time; to new equilibrium unknown
Drawdown is function of log| time

1 year also used by IDEQ




Drawdown| Analysis

IDWR at 1 year and HLI “worst case” at 90 days
S Gieet

HLI “best case” at 90, days
= Jifeat

HLI numerical modeliat 50 years (Hmatch)
= 5ieet:
HLI numerical model at 50 years (Tmatch)
—J/feet

Drawdown Analysis

HILI's numerical model results deemed
reasonable for PGSA

50~year drawdown calculation was not
used to assess reasonableness

Noianalysis of impacts to hydraulically
connected river reaches




Higher Standard?

.. LIS aquiter’s boundaries are. defined. far beyond what,
Il OUr EXPeriefice, /s CUStomarily, deemed. necessary, i
evaluating a water raght application’ (Exhibit 45, p. 25)

“...[L /5 7oL cUStomary, to require) applicants for ground.
water: PETLS o, arswer: alll GUEestions, regarding the
recharge mecanisms for . basin,; this: would seem. ar
ofierous and unrealstic requirement” (p. 41)

M5, hias spent over $2,000,000 over: the last 3. years
stuaying thie: Norifi Ada County fiydrology” (p. 41)

Higher Standard?

— IDWR grateful for data collection and analysis
but not a quid pro:guo
Not asked| to consider cost

Sustainability’and petentiallimpacts independent: of
cost

- Other applicants also have performed
expensive characterization studies (e.g.,
Avimor)




Higher Standard?

HLI onl existing standards:

- “thelmajority of the testing, to) daté. fias beer of: too.
SHOIT oF auration) to. be usertl for: aguifer analys/s.
Uniortunately;, most of the: existifng, testing, fias. beer
of generally: poor: design, as well, and. this fas caused.
tie. data fiom Dot short and. 16g, term) testing, to. be
of limited vallie for: aguifer: characterization.” (Exhibit
69) p. 6)

Higher' Standard?

HLI on water right applications:

-~ “We belleve that &l water rHght g/op/ications sfhiould be
e

obliged. o provide the) data ieeded. to. Understand. and.
manage. the. resource; Propery, designed and.
conaucted pumpiig tests are part or- the, process that
proviaes thiese data, Webelleve that all applicants for
withidrawal or-significant quantities or ground. water
ve required to)provide  the ggorous arid derensible
dqufer-test data that would be //generated rollowing
thiel recommendations below. All grouna-water: Users
/1 thelregjon, present and future, would benefit were
thiesel recomymendations to. be followed and become
standard procegure.” (Exhibit 12, p. 241)




Higher Standard?

HLI's recommendations include:

“lests sfioud De Ldertakern durigiate Wiriter of ary: spring Defofe
WiHGEauon, PUmpIIg, o cafial Howias bequr) and WHen mumcipa)
aemafd. /s relatively ow: (Exhibit 12; p. 242)

“Tifie tests sfould e cedueted Usiig) s iargela pun;pfng raie as /s,
practical... Janger rates or 2 to) 6 6is (approximately. 200ito)2, 700, gpm)
of [iore, I possibie, sfiould be consigered’ (Exhibit 12, p. 242)

“Wells sfiotld De Selected. for: tiie test: based. o, /ecation, positior, WiEhi
e . aquier, well constiiiction), avanabiity. of souid geslogic and. as-bult
constructionmenmation..  (Exhibit 12, 'p. 242)

“Pumplig fer: at least orelWeek (@nd. Upito. & momth, i pessibie)lis
recommended’” (p: 242)

VAL least a week of water level data. recovery, collection s
recommenaged. (p. 243)

Higher Standard?

Stafit agrees wj need for quality data

Stafiff did net stipulate:

- Reanalysis of 15 aguifer tests performed by
others

- Construction; of 7-layer: flow model




Higher Standard?

Iiniliew of large-scale, regional test,
involving installation of two large-bore,
fully’ penetrating wells, HLT conducted two
smaller scale tests using partially
penetrating testwells and pumping rates
dat the low end of the recommended range

Higher Standard?

HLL on Kling irrigation well:

“The Kiing, Irr;’gation Welllis completed. i the. upper: 109 feer or:
tie Plerce GUItl Sand Aguirer wiich /s about 275 feer thick at
s Jocation,, Theldleady, small.open-ared of the well screen i,
the Kiing firigation. wellis significantly and irreversibly, clogged,
/5 SUbJEct to sard. production, and s ok suitable for long-ter
USe gs. &l regronal supply. well. e Kiing Jrrigation wel ;iicpooﬂy
documernted, poorly designed, and poorly constructed of
marginal materials. Since thie well.was comipleted 19 years ago,
a general deterioration of the well allowed by the marginal
materials and caused partly. by the lnefficient design, fias
resulted myreduced well efficienicy, and. yield. The proporition of
Waler aenived. ronm, varnous 7parts or the screen (and.therefore
the aguifer)lis not known. The partial'clogging or the well screen
renders this analysis, and any future analysis, for aguifer
coefficients unceriain.” (Exhibit 12, p. 214),




Higher Standard?

HLI on SVR#7 well:

- M5 djd not construct SVR#7. It was already cased.
and. therefore could ot be effectively logged. ThHe
existing iitiologic and geophysical /ogs: for: SYR#7 aré
of poor: qualty. They. were obtained with an
uncalbrated geophysical logging unit operated. by a
driller fiaving what We: Conisider: to, be jasufficient
tralning arid understandlng or geophysical prnciples.”
(Exhibit 45, p. 7).

Higher Standard?

HLI on SVR#7;
“rejatively small diameter (Exhibit 44, p. 49)

" poory, constructed with perforated casing and. a louvered wel.
screen’ (Exhibit 12, p, 167)

- “detalls of constiuction. for: the SVR# 7. welllis somewhat limited.
Wit respect to the annular seal”(Exhibit 44, p. 31)

“the. degree of penetration. /s ot accurately: knowr, because of
thie well construction (Exhibit 12, p. 164)

HLI's conclusion:
“ldeally future aquifer tests should be conducted on wells that
are. properily completed.in. a significant portion of the aquifer and.
wiiich are rully penetrating”(Exhibit 12, p. 167)




Higher Standard?

Reliance on data from partially
penetrating, poorly constructed, poorly:
documented test wells is inconsistent w/
HLI's recommendations

Higher Standard?

HLI describing SVR#7 test (before):

- A opportunity, presents itself” (March 3;, 2008 email
to) stafif)

- “Altfiough this coes ot take thel place) of our plamnned.
reglonal scaledguirer: test, usiig an efficlient large.
pore proauction well that fully penetrates the aguifer
at'a higfier discharge. rate, pumping. this well ror a
Somewnat prolonged period would provide. us with
some useful data and could help us to. refine our:
aquirer testing plar” (March 3, 2008 email to, staff)




iHigher Standard?

HLI describing SVR#7 test (before):

“We view: this opportunity. as d small sca/e test Using
monitorng wells close o) the pumping well and. 1o
altempts will \be made to. comtact well OwRers or.to
[measuretiie wells or others as we intend. to do. i, the
regional scale. aquirer Lest: or our: Prospectlls Usiig a
largelbore production well.” (emphasis added, March
3, 2008 email to stafif)

Higher Standard?

HLT describing SVR#7. test (before):

“It-/s not the mother of all aguifer tests, Rathier it s an
opporuly: tolextend anlalleady. planned well redeveloprment
PUITPING, Lest Iito) a researchi effort that could yield somie
meaningiul results’, (Marchi 3, 2008 email to staff)

“[ regret that you do. riot have more. time. to consider this
proposal but we. need'to move forward with our contracted work
while we. have the rental test equiprment: on site. I the
Departiment carn approve, this request, we commit to. making,
every effort (o obtain good-guality. and meaningful data but we
would literally need. to kiow: tomorrow i) order: to. make
arrangemernts...” (March 3, 2008 email to staff)




Higher Standard?

HLI describing SVR#7 test (after):

— “Our. earlier recommendation. for: the ieed. to conauct
d [major; reglionadl scale aguirer test of the Plerce
Gulch Sand Aquirer beneath) the! nort Eagle Footiis
1185 DEEfNmeL by the!SVR#7 test, The data obtained.
from. the, SVYR#=7 rife-day. test: fias beef Used. to
calprate and update the existing M3 Modfiow
Aumerical ground-water model” (Exhibit 44, p. 54)

Higher Standard?

Regardless ofi scale, staff believes SVR#7. test
ended prematurely and with inconclusive results

Staff disagrees with HLI opinions:

- " extending the test would. iave added rio) sigrificant
mnformation” (Exhibit 45, p. 23)

“Adjusting the drawdown, data from, the Big Gulch
Stock wejl to) correct for: this trend...generated'a
drawdowi plot (Figure 6)) with. almost all of the
apparefit ena-oI-test ncrease in, drawdowi, removed’
(Exhibit 45, p. 23)




EXHIBIT 45

Figure 6. Cooper-Jacob Analysis for the Big Gulch Stock Well with Water-
Level Trend Corrections

SVR #7 Aquifer Test

2 T T
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iz 1 =95 min
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between 100 and 6,000 min. Rise in apparent
drawdown and derivatives after 6,000 minutes may
reflect boundary effect of nearest known “no-flow™
boundary — the edge of the aquifer shown in the site
plan as the “green line.” Correction for water-level
trend results m an ndicated storativity (S) about 8
percent greater than value indicated without this
correction. Transmussivity remains unchanged
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Higher Standard?

A single negative boundary does not mean, that
production is not sustainable — Goddard#2 and
Lexington Hills prove this.

Boundary conditions should be evaluated
thoroughly, however.

Primary: purpose for running a long term test
(e.g., 30-days) is to establish aguifer boundary
conditions.

Higher Standard?

Big Guich Stock Well

- Closest observation well and only well w/
more than 1 foot of drawdown (~1.7 ft.)

- 180 ft. deep
- Thought to be open hole completion

PGSA extends from 180 to 520 ft-bgs
(Exhibit 44, Table 1)




Higher Standard?

HLI on data from the Big Gulch stock well:

- "One potential issue with the interpretation of the data
from the Big Gulch Stock Well is that it may be
comleted about 100 feet above the top of the Pierce
Gulc hSandi ﬁl\uiflgr. OL_éR/ E;e;pr%tati?ntgf Ehﬁ W

eophysical logs from indicate that the top o
t(':;he Pierce Gulch Sand Aquifer lies approximately 240
feet below ground level while the limited information
we have available for the Big Gulch Stock Well
suggest it is completed (and open to an aquifer) 180
feet below ground level. Although this apparent
discrepancy might be considered a complication, we

believe it neither invalidates the analysis of data from

this well nor our interpretation of aquifer properties...”
(emphasis added, Exhibit 44, p. 30)

EXHIBIT 44

= f Figure 3. Southwest-to-Northeast
|SW-te-NE Cross-Sectonal Sketch of Majer Hydre-Stratigraphic Usits Beseath Big Galkeh. Soo-rrfacs I £ 1+ |Cross-Sectional Sketch of Major
{is razs depacnizg che cjor bydro-smatpraphic mnits mdiveag e Big Gulckro-Star ares i North Ads Cousey, Jabo (rafar o =] Hydro-Stratigraphic Units
gtk ke ity pis e g ) ———— Underlying Big Gulch
rorodaction ram rrS——.




Complex stratigraphy?

HLI took exception to stafif’s
Characterization of stratigraphy as being
complex

Numerous references to complexity and
lheterogeneity in supporting
documentation

Complex stratigraphy?

Wood and Andersen (198i) on
stratigraphic relationships:

—  “Jhie stratigraphic relationships within the
laalio. Group beneatfi. the wester plain are
complex” (emphasis added, Exhibit 19H, p.
23).




Complex stratigraphy?

Wood and Clemens (2002) on distribution
of sand aquifers:

— " The distrbution of sand aguifers: in the
fuyial-lacustiine Section. /s Complex, but in
JUSL the /ast few: years we are gaiiing. a
clearer understandaing or: the depositional
fHstory . and gross features of the) sedimentary:
arenitecture” (emphasis added, Exhibit 19D,
pr 71)

Complex stratigraphy?

HLI on heterogeneity of aguifer system:

- “ihiese apparefit contiadictions support the
CO/ICIUSION, that Lhe aguifer: System)is Heterogeneous
and does [oL mateh, well with) the, simpliffed mode/s
envisioned for thielanalytical methods or analysis:
(Exhibit 12, p. 210).

Stafifi's interpretation is that a heterogeneous
system that cannot be described using a
simplified model is a complex system.




Complex stratigraphy?

HLI recently: determined that firacture flow: possibly is
important in addition te porous media flow, but only: in
certain portions of the aquifer:

" Tiie cemefited nature. of the aguifer: along with refatively;
large. transmissivities calculated from) numeraus aguifer, tests
SUPPOILS t1e, POssIPIILY. of liactile. oW it aaaition io. Porous
meadiaiow. This type of fiow would allow for higher
trasmissivities fii a somewat cefmented. samd. or Sandstone.
aquiiern, than woeuld poreus-media ow. itself: We do not
postulgte)tiiat the eftire. Plerce. Gulch, Sand. AGuier is
cementedlbecalise therelare many. iistalnces of sand.
proauction. in. wells and borefiole coliapse. to) stiggest
othienyise, As a general rule, cementation appears to. icrease
with proximity, to. the basfn margin and. in the vicinity: of known
structural faulting’. (emphasis added, Exhibit 44, p. 6).

Complex stratigraphy?

Complexity suggested by seven layer
flow model wy 3 layers used to represent:
the PGSA




Complex stratigraphy?

None of the geologic cress-sections in
Exhibit #27 identify formal geologic units
or correlate stratigraphy: between
boereholes.

EXHIBIT 27

Geologic Cross-Section A'-A**
ISW x NFY

. s No geologic correlation | \ fpasm et %
: between boreholes a

DRAFT servuser 20,2000




EXHIBIT 2

Figure 5. Geologic Cross-Section through the M3 Eagle Site

" - Geologie Cross-Section A-A”
Indications of

uncertain
stratigraphy
beneath M3

a0

Southwest to northeast cross-section showing Pierce Gulch Sand Aquifer tapped by Valley and Upland wells. Note: Pierce Gulch Sand Aquifer
continues to narthwast, west and south off figure. Spring Valley #6 taps Willow Creek Aquifer saparated by contact of clay undarlying the Pierce Gulch Aquifer. Clay below the
Piarce Guich Aqufer in Spring Valley #7 is belisved to be equivalent to clay above the Willow Creek Aquifer in Spring Valley #6. The coarser-grained upper portion of the
Willow Creek Aquifer is unzahwrated at Spring Valley Ranch #10 becausa of relative uplift by West Boise Eagle fault The fault dips to the southwest at sbout 70 degreas but
‘because of 10:] vertical exaggaration (to allow well logs to be readable) frue dip angle s not shown_ The tops of the Willow Creek Aquifer and the Pierce Gulch Sand Aquifer
in the northwest are defined by the water table. Unzatmated sands Lie above the water table at these locations. The exact lateral extent of the Willow Creek Aquifer is not
precizely knoum but is believed to be defined by a facies change to clay to the southwest and by granitic bedrock to the northeast. An accurate delineation of its boundaries was
beyond the scope of this study and not sdered to be entical to the of the Pierce Gulch Aquifer. Ses Figure | for cross-sechon location. Im:
Boize, Idaho

EXHIBIT 2
Figure 5. Geologic Cross-Section through the M3 Eagle Site

Geologic Cross-Section A-A”
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Southwest to northeast eross-section showing Pierce Gulch Sand Aquifer tapped by Valley and Upland wells. Note: Pierce Gulch Sand Aquifer
contianaes to nortiwers, west and south off figure. Spring Valley 56 taps Willow Creek Aquifar separated by contact of elay undanlying tae Pierce Geleh Aquifar. Clay below the

Willow Cresk Aquifer is unzaturated at Spring Valley Ranch #10 becausa of relative uplift by West Boise-Eagle fault The £mit dips to the southwest at about 70 degrees but
because of 10:] vertical exagzeration (to aliow well logs to be readable) trae dip angle is not shown. The tops of the Willow Creek Aquifer and the Pierce Guleh Sand Aquifer
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precisely known but is balieved to be dafined by a facies chanze to clay to the southwest and by gramitic badrock to the northeast. An lineation of its b d:

beyend the scope of this study and not considered to be entical to the assersment of the Pierce Gulch Aquifer. See Figure 1 for cross-zection location. k




EXHIBIT 44 - it
Dip between TW#4 Projection of
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EXHIBIT 2

Figure 5. Geologic Cross-Section through the M3 Eagle Site

Geologic Cross-Section A-A’

Southwest —: Sprlng 2004
H Water Levels

4 Open
" 7 Intervals

Southivest to northeast cross-section showing Pierce Gulch Sand Aquifer tapped by Valley and Upland wells. Note: Piarce Gulch Sand Aquifer
continues to northwest, west and south off figure. Spring Valley #6 taps Willow Creek Aquifer separated by contact of clay underlying the Pierce Gulch Aquifer. Clay below the
Piarce Guich Aquifer in Spring Valley #7 ix belisved to be equivalent to clay abeve the Willow Creek Aquifer in Spring Valley #6. The coarser-grained upper portion of the
Willow Cresk Aquifer is unzatwrated at Spring Valley Ranch #10 becansa of relative uplift by West Boise-Eagle fault. The fault dips to the southwest at about 70 degrees but
because of 10:1 vertical exaggeration (to allow well ogs to be readable) true dip angle is not shown. The tops of the Willow Creek Aquifer and the Pisrce Gulch Sand Aquifer
iz the nortiwest are defined by the water table. Unsaturated sands e above the water table at theze locations. The sxact lateral extent of the Willow Creek Aquifer is not

precizely known but i3 beheved to be defined by a facies change to clay to the southwest and by granitic bedrock to the north An accurate dels of its was
‘beyond the scope of this study and not considered to be critical to the avseszmant of the Pierce Gulch Aquifer. See Figure I for cross-section location. T
Boise, Idaho

Complex Stratigraphy?

Downward vertical hydraulic gradient occurs between
shallow alluvial sand aquifer and PGSA in TW#1 nest
(Exhibit 44, Table 2)

Upward vertical gradient from PGSA to shallow aquifer in
TW#4 (Exhibit 44, Table 2)

Complex vertical gradient distribution makes tenuous the
conclusion:

“ These measured vertical gradients that exist in the foothills
region also serve to refute the prevailing notion of the foothills
as a recharge ared'’ (Exhibit 2, p. 6)




EXHIBIT 45

EEY
O Wel nalyoed by HLI

© Wells cnalyoed by McVey
O Vels enalyond by MeVey

— =~ Wext Bobse-
o Eagle Geologic
 Boundary of the
= == Bedrock Foult Téendfied by Dr.
Spemeer Woad *:

i

Complex stratigraphy?

Complicated water level trend analysis
for SVR#7 test:

Different * regional” trend for each PGSA
well that exhibited measurable drawdown.

Two different trends estimated for some
PGSA wells




Complex stratigraphy?
HLI’s description of trend analysis:

e water leve/ trend visually identiiaole) at T2 and. W4 appeared,
4s g decliig levellaver: the colirse of the entire test (inclualig, tie week
vefore the test began), The peak ofthe 2008 water Ievels if. the. aguirer:
fIear these.wells appeared. to) oceul: JUst pror to lMarcl, Beneatithe
Egsier Portion ol e Ms property, owever, the water [evels appearéd o
Dellisiig beforeltie start of the test: and deciniig at the end. Based. of
Wiiear: projections, or e pre-test aid post-test trefids observed il SVR#7,
Hack Colial 6-11icl Stack, [Fack Cora/ -/ stock and the Littie Gulcl Stock
Wells, thie 2008, peak /il water: [evels il this area appeaied. to, ocellr
sometime.dung the perod Mareh) 1710, 19, Becalse) of the peak occurrgg
durig the test tvo) sepalate equations Were generated. fof tie estimate
water level tend gt eacti Well; Ofe or: e IHsig-Ievel period. arid. oRelor
the declining, Ievel-period. Tiends colld not beiestimated 1or the aguiier
feayr: the pumpiig well (SVR#7) and trie rearby Big Glieh Stock Well Using,
the pretest data because pre-test fumpm caused water Ievels to
ructiate, ebscurfig any. visually disceriable trends. Instead we Used. the
8’.55'1“;5{ é‘_ci/g?fed g’ggfhg tie o monthis fellowing completion of the test,”
xhibit 44, p. 17).

Water Level Recovery

HLI'S response to Stafi’s concerns about water level
recovery:

SHL1 figs expilaied wihy.the water: levels i measured. wells did.
1oL recoverto, pre-test Ieve/s duriig, the recovery:
measement pperod, Including the anmial fuctiation i,
regional.water [evels shiowi, il all monitored wells i the area.
- Would belunusial (and. & contiadiction to) standara Well
recovery. anaglyses using methods based or. the Thels
equations) for: water: Ievels i Boise River: Valley: wells to filly:
recover I iyaraulic tests witiinm the same. amout of time a5
Wie drawdewin eceurfed. However, to assure IPWR that the
aquifer did indeed recover; the. attached Figure 5 sfiows that
thelwater levels i TW# 1 (completed in the PGSA about 50,
TEet from, the Kiifig domestic well) recovered witiin, 2 weeks,”
(Exhibit 45, p. 19).




Figure £,

Figure 5. Comparison of Water Level Responses in TW #1 and TW 24
From Continuous Water Level Monitoring
Monitored For M3 Engle By: Hefn
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EXHIBIT 44

Figure 26. Theis Recovery Analysis for the Big Gulch Stock Well with
no Water-Level Trend Correction

2 1 pata collected when the . Screen = 180 ft bgl (open hole)
pump was first shut off | T=450,000 gpa/ft
[ gy - S/8"=0.6
- At Kv/Kh=0.1
Data n;:“‘ 41';"'“ 1 b = 340 ft
caorrect or &
& i water -level f"r 4 1= 845 ft
F e | Q=917gpm (at SVR #7)
£ 1
o
3 /8’ less than 1 suggests “late” or “mcomplete”
E recovery. However, seasonal (declining),
s 4 regional, water- level trend over 12 days of
% 0.8 recovery is most probable cause of apparent
> [ T incomplete recovery.
L Data at the end ! AT RS
. artial penetration corrections neither nee:
0s ‘ of recovery period nor applied.
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EXHIBIT 44
Figure 27. Theis Recovery Analysis for the Big Gulch Stock Well with
Water-Level Trend Corrections
Zero [T T g SCT€en = 180 ft hal (anen hale)
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Al Pin 1 Kv/Kh=0.1 corrected water level
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£ | Late data plot 1 92242
§ above trend line 17 S/S" less than 1 suggests “late” or
§ b “incomplete” recovery. However, incomplete
= |  correction for seasonal (declining), regional,
= 08 ) water- level trend over 12 days of recovery is
I \ most probable cause of apparent incomplete
< M\ Trecovery
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Water Level Recovery.

HLI's description off water level trend correction:

“Welimaadvertently. omitted a minus sign. to the
COITection... By applyiig the minys sign to. the
CO/TECtion), the revised recovery. plot (Figure 7 below)
IOV, PIOJECLS CIOSE! LO) LiIE Lo/ reCOoVElY, PoIft of the
grapn, as s expected. through) standard well pumpiig,
and recovery theory. (Thers, 1935) The smiall.
difierence between thel actual plot and. & perfect:
Projection may. be the result of ircomplete corection
1oy trend or It could be the: effects of the edge of
aquifer boundary. discussed above and noted. i our
reports, ” (Exhibit 45, p. 24).

EXHIBIT 45

Figure 7. Theis Recovery Analysis for the Big Gulch Stock Well with Revised
Water-Level Trend Correction

SVR #7 Aquier Test .. HLI's analyst
2 T Sereen = 184 jegrrining revised
1 T=480,000 g trend-corrected
4 S/57=038 water level recovery
L Nt KvKh=01| o

= 1 b=3401t
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r 4

1 /S less than 1

ggests “late” or “incompletes
B recovery. Apparent “late” recover caused by \
4 either, a) mcomplete correction for seasonal

Residual D rawdown (ft)

(declining), regional. water- level trend or b)
hydraulic effects of nearest known no-flow
boundary — the edge of the aquifer (“green

05

line” on the site plan.

Residual drawdown at y-axis ~ [|  Partial penetration corections neuther needed
intercept only slightly positive ~ [|  =orpelied
(~0.05 ft)

ToUD: TUE+4

Time, Ut




EXHIBIT 44

Figure 23. Theis Recovery Analysis for Well SVR #7 with Trend

Correction
5 | Firstdataalong | | Maximum |
| trend line are for | | residual © Screen =| HLI's analyst
residual drawdown | T=490,0( describing SVR#7
| drawdown of less | | is ~ 2.3 ﬂ‘ © 8/8" =0.6 trend-corrected water
H than 1.5 ft | ‘0 1 Kv/Kh=( |oyg| recovery plot
1 ; b =340
€ ? ] r=0.5ft
x 1I S/8" shightly less than 1 suggests
3 | “late” or “mcomplete” recovery,
E 1 however, projection of end of
i | recovery data would likely intersect
[ residual recovery =0att’ =1,
:! indicative of complete recovery. Data
i corrected for seasonal, regional.
Residual E ! 4! water-level trend of 0.009426 ft/day
r ini e 1 23-
drawdown | | —¢“ | Late data plot 1 MGy 25 5000 Tht comection sllrms
at y-axis : below trend line | recovery to project to near 0 att/t’ =0
intercept ""6" " S i R
A 1 10 100 1000. 1.0E+4
0.10ft T=264Q/As Where: Time, ut ‘

Water Level Recovery

Residual drawdown values for the pumping well during
the SVR#7 test appear to be too low:

First data to fall onto trend line are for residual drawdown values
of less than 1.5 feet

The maximum residual drawdown value on Figure 23 in Exhibit
44 is approximately 2.3 feet

Maximum drawdown in SVR#7 after correcting for well loss is
7.51 feet according to Table 2 in Exhibit 44, which is more than
5 feet greater than maximum value shown on the water level
recovery plot for the pumping well

Large unexplained discrepancy sug?ests that data may

not be representative of water levels in the pumping well




Aguifer Continuity

HLI (2009) on aquifer continuity:

“Again, thelevidence i) publishied reports, together
Wit recent studles we have complied), Supports the
conciusion that the PGSA| s laterally, extensive and.
nyaraulically fterconnected over: é regional. scale., Al
MEW. Eviderice. we. Have uncovered. continues to) posit
Lo LIS conciusion,; we. do) [iot subscribe) to) the, Starrs
apparent beller that there /s a. lack of clarity with
respect to this /ssue’ (Exhibit 45, p. 4)

Aguiter Continuity

Wood and! Sguires (2001 on continuity of sand layers:

“iie cold-water aguifer systenm beneati tie) City, or Bojse)ls composed of
Sanay.sedliments interbedded with claystone and imudstonethat were
deposited fear: e siiores ofilakes wiiich filed. the westerd Shake River
Plaiauring thel/ate Miocene a/id. Pliocene epodis (100, 1. 7 milliof, years
ago). Theisand Iayers areltiie. deposits o stream, chiannels, beaclsanads
WIHowWed by wave action, deltas Uit out into thie lake, ard possib))
aerisity-ioWs geross tie lake bottom) fromi,. collapse  of paris of the delta
Shelf; Tiese depasitional environments doyior prodice broaaly.
distributed sand Jayers, Inistead e sandiaversaretypicalyresticted
el riorizontal and Verice!. contintty Dy Interbedaed inudstone o latera),
tEermiatom o mudstone, Theldifculty. ierelies withi correlation of:
Sa/1d layers, alid detelmination) of thel: shapes, Imporiant isito predlct
Whellier said. layers fround. i Wells avelsomeisort of hiydraulic
COMIECHON, ana Wiich are ot iterconnected, By, ana/ogy to. moderii
Sedjimientany, EnvireRments aa suDsUITECe StidIes, of Otiers, oUr goalfs
lo.obtaI at 1east & partial Understanding of theitfiree-dimensional
geometiical sHapes of sand aguifers, Structiral dowrwanping, coupled
Wit normal faulting, along, the. margiis or the plaii furither complicates.
e stratigraphiic section’ (emphasis added, Exhibit 19E, p. 1).




Aduifer Continuity

Wood and! Sguires (2001) on hydraulic connectivity of aquifers:

"I, the) past, agujiers were typically. named. for the. geologic
formations i whicli they occurred. However, the. variety. of
depositional environments of the lake-stream systems and. the
changing envirenments with fuctuating lake /evel tells us that
the sand units are complex. I previous, reports (Whitehead,
1992), thie aquiier systems are associated with a.Set of geologic
formations originally defined by Malde and Powers (1962). Tfie
stratigraphic order and. ciaracteristic ithology: of formations /s a
userul framework, because. the changing lithology, in some cases
can be attriputed to. basii-wide geologic: events or progressions
of sifmifiar depositional environments across parts of the basin.
However, It /s unlikely that these formation. umits reliably. relgte

to hydraulic connectivity of aquifers.” (emphasis added, Exhibit
19E, p. 6).

Aguifer Continuity

LI oni current (2009) understanding of
aquifer interconmectivity:

- " These conclusions. are) of course, only
preliminary; and adaitional monitoring
(currently on-going) will. help: to. clarify, and.
test our: understanding of interconnectivity.”
(Exhibit 44, p. 44)




Aquifer Continuity

HLI's, assumption about Staff’s opinion:

~ e Staji evidentiy: does not dispute that
PGSA ground water 1moves imany. miles froni
e egsi-soUtieast Ito. the area, beneat the
M5 Eagle property north of Eagle, and that it
COMmES from at /east: as: far away. as Garden
Gity” (Exhibit 45, p. 13)

Aquifer Continuity.

HLI’s assumption about Staff’s epinion (contd):
— 1. Stafif did not endorse continuity: idea

- 2. Dr. Ralsten does not speak for staff

- 3. Garden City is net modeled recharge area

- 4. Concernrabout hydroloegic significance of: faulting
remains

- 5. Goddard #2 is between M3 and postulated
recharge area




EXHIBIT 67

GODDARD WELL
CONSTANT RATE DRAWDOWN - FEBRUARY 28, 1991
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Aguifer Continuity

HLI has propesed new, modern day

recharge area:

“where thel PGSA rises up. dip. to the preseft-

aay’ Boise River gravels east of the United
Water Idaho (UWID) Swift well’ (Exhibit 45,
p. 25).




EXHIBIT 67

Figure (1.
Known end inferred faults

+ \ et Of the Boise vicinlty
e

I

1 compiad
e Wood (in review), Wood and Anderssa (1791}, wd Oddbery and
and from informaies preicaisd ia it rpen. i
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Aquifier Continuity

/. Stafif'si concern relative aquifer continuity:

- Laterall continuity required to connect M3 to losing
reach| off Boise: River and New! York Canal

- LI has not presented geologic data) to, support the
existerice or e PGSA bereati. the Boise River or:
proviaed arn. explanation or iow. the canal and. river
/055€5 efnd up. rechiarging. the PGSA instéad of the
shialiow: alluvial systemi’ (Staff Memo, Exhibit 50, p.
19)




Aguifer Continuity

HLI’s response to staff’s concern about
continuity to east Boise recharge sources:

“HLIE 2007 report cleary: shiows. the PGSA
geoprhysical sigrature. 400, reet beneati the [Hver: at
e UWID! Syyiric wells wiich arel located. on. the baks
of thie Bolse'RIver at Lake Harbor: The hase of aquirer:
map. clearly; shows that the PGSA continues up-aip.
unger: the Bojse River: at /east well irnto. west Bojse
and propaply beyond”(Exhibit 45, p. 28)

EXHIBIT 2
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Figure 3. Contours on the Bottom of the
Pierce Galch Sand Aquifes In the Greates
M3 Eagle Project Area
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EXHIBIT 45

Figure 4. Hydrogeologic Cross Sections based on Deep Exploration Well Borehole
Geophiysical Analyses (fromn Wood)
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EXHIBIT 2

Figure 3. Contours on the Bottom of the

e Pierce Gulch Sand Aquifer In the Greater
Batzean e stica based o groplnsical e M3 Eagle Project Area
loaging onducicd by Hydrs Lagic. Inc.
GPS boations s gl il Stctural cotowmrs of the base of the Perce
elevsions based on TOPO®

Guich Sand Aquifer iregional squifer)
beneath the Exgle atea north of the Baise
River. The contours are based ugon the
analysis of drill-cuttings and borehole
grophysical logs from thicween test wells
(swe Figure 2). The contoured surface
represents the base of the regional cold water
: in aquifer. Inother words, the ocarrence of
significant quantities of drinking- water-
quality gronnd veater is not likely beaeath the
contoured depths southwest of the red-
dashed fault line.

Dists comonred using Sorfer” then harsd

twirave edgr contouring
regubsitios inicrheced by gridling
sl in Surfer”

Comams of Pierce Galch Aquifer botiorn
(Southof Fusk ond Goologc Comac)
et mal)

Figure 3.
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Aquifer Continuity

7. Continuity of hydrogeology: from: Lake Harbor through
Boise to recharge area is assumed! but net justified

Negative boundaries indicated in west Boise PGSA well

Sguires, Wood, and Osiensky (1992) describing| laterall extent ofi
deeper. cold-water aguifers:

“\ffie west Bolse deep.artesian, aquifers sfiould beltruncated to) e
[IOITH) OF FIoI1east: by, dowii-to-Dasii neriial iaults such) as the: Yest
Bojse/Eagle. Fault endy/or beveled. off upaip) by.an, erosional angular
unconformity: Virtually all well-completion) pump capacity. tests or:
production wells i this regien have sfiowii indications of suchi
negative hydraulic boundaries i) the subsuriace.” (Exhibit 67, p: 58)




Faulting

HLI response to Stafif's concerns relative faulting:

“With, perfiaps one exception, there) /s no evidence that the. major
raulting in. the deep volcanic basement rocks, mcluding. that:
detected by the magnetometer: survey conducted by M3, Eagle in
2007, offsets, of: even, breaks, the shallower water bearing umits
mcluaing the PGSA. The available evidence actually shows the
opposite, that the deep-seated 1aults do. net propagatelio) /and.
suriace or. penetrate the younger: sediments above, A exception.
15 the mapped, basin-bounding, West Bojse-Eagle (“WBE”) fault
extending into, and apparently truncating, the sedimentary.
section” (Exhibit 45, p. 3)

Faulting

HLI response to Stafif’s concerns relative faulting
(contd):

“Major fauitng, that rormed. the westeri. Snake. Plair
generally. does Aok sighificantly, cut or offser the
yourger Sealimentary, umits (srallower: thar. 1,000.1%)
ﬂ- e gsavsin on. the. roril sige  or e plai’ (Exhibit

y P-

- “HLI did commission. selsmic refiection and

fmagnetomerer surveys, mealily. to. determine deep
structural reatures,” (Exhibit 45, p. 10)




EXHIBIT 19B

Fault identified |,
in 2007 report

Faulting

Squires, Wood, and Osiensky: (1992) 0n
faulting/laterall continuity:

“Trie Bojse aquifer system. /s Jimiited. i areal extent
and depiii., The sedimentary, basii /s bounded on
e, norh by, the: crystalline rocks of: the. Idaho
vathiolith wihere. sedimertary, strate lap) ofto or aré.
Jaulted against these relatively, imperieable granitic
FOCKS, Tihe. cold-water Dearing Section) Is further
truncated along, the basin-bounding rault zone and
other dowrn-to-basin normal faults’ (Exhibit 67, p.
76).




fFaulting

Report describing focus off HLI’s sejsmic
survey:

" The deep. water table at the. site means that the
Se/Simic S/gnal must propagate. through) & sigaificant
UICKTIESS OF UnSatirated sealments pror: to
reachiag e primary.tardert, Which i this case. /s
tie stratigraphy. associated with the freshi water:
daquifer and trefault that appears to, traverse the.
property” (emphasis added, Exhibit 13, p. 1).

fFaulting

HLI on newly identified fault:

“llleldeep-seated bedlock rault indicated by Wood.
(Z008)'does ot act: as, d. fno-How. boundary. as
speculated by IDWR stafi” (Exhibit 45, p. 8)

“Sinice. the: Aqgtesolv®) analyses USed. to) Generate @
CUIve matel) required tiiel Use.or &, fault:actiing as.a
[O=HOW. DoUdary; erid bECalse) OtHEr SUBSUITacE
geophysicalmapping by (LI scﬁgests a bured raut
lrace, It appears likely, thiat such.a. rault may: be
present in the vicinity: of thekiing wejl and that. it
/niay. control grourd water movement i the. aguifer:
5(; 2‘5;)[778 extent.” (emphasis added, Exhibit 12, p.




EXHIBIT 12

Figure 88. Theis Analysis for TW#1 Zone 1 — Kling Irrigation Two-Day Test
Test Conducted: January 9-11, 2007
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Faulting

HLT on newly identified fault (cont’d):

Y Geophysical.evidence (Wood), 2007) stiggests that &
Structral faut may be preseit betveen W4 and. e
monitored wells lying to, the west (TW#1, TW#3, and King
Irrigation well). Stchl g fault, it preseft; could fiave attentated.
anadyor delayed. the respofise Jii e portions of the Plerce
Guich Sand Aquifer: lying, to. the west of the fault, caused by
pumping the Pierce Gulch Sand Aquifer: at a location east of
the fault... In a manney: similar to)the SVR#7 test, pumping
from the Kiing Irrigation well (located west: of the possiblé
fault) caused o, measureable drawdowns i wells lying to, the.
east ortiie/fault, supporiing the concepl of a striuctural raut”
(Exhibit 44, p. 42)




fFaulting

HLI’s summary. statement:

-~ "I sHort;, Lhere /s/ no. support for a suggestion
that raulting, ofisets the PGSA, much. 1ess that
/It serves, as a, no-fiow: boundary. (Exhibit 45,

p. 8)

Faulting

Another statement about faulting:

- “WNegative fiydraulic boundanes cafmbe confiimed by
PUITPIAG. LESES OF Propery. coristructed wells i the
aquirer under ivestigation Wiern. they: aré
evidenced by, an ificreased. rate. or drawdowii;
Sigrificant negative hydraulic Boundaries did. Aot
SHOW-UP I tIE 9-aay . SVR7 7. aguiier test or ji the
SO-day Lexirgtonilstest, Dot of Which we.
consider: to)berorsurficient duration to iave
revealed poundares. Ideed, as our: previoussy-
Supmited reports sHow;, positive. (recharge)
voundaries were.evident in those tests.” (emphasis
added, Exhibit 45, p. 25)




Faulting

Another apparent contradiction:

“As noted i the Hydrogeologic Overview: section of
s report, the West-Boj/se-EFagle) Fault /ies
approximately. one-half mie. to the northieast of the
Lexington [7ls Well #1. Review: of Well Drillers
REPOILS and. the hydraulic aata. incliaed. i the
CHZM=Hl report indicate. this fault acts as a rno-rHow:
varer and edgelto. the Plerce Gulch Sand Aquifer.
We incorporated. the. effects or this no-flow
voundary. into all the log-1og type-curve analyses’”
(Exhibit 12, p. 59)

Faulting

Sguires, Wood, and Osiensky (1992) describing potential
hydroelogic significance of shallow: faults:

- I addition to)the basin-bounding fault zone of the Boise. Front.
which, trincates the lateral. extent of aguifer units, other faults
within the sedimefitary Section. of: the valley, impede groundwater
fiow. and limit the lateral extent of aquifer units... The extent to
which, these faults cut the sedimentary, sequence. above, 1,000
Jeet /s riot presently knowin. The amouit of movement (offset)
that hias occupred along these faults and the degree, to which
they affect groundwater movement /s poorly. understood. at
present” (emphasis added, Exhibit 67, p. 32).




fFaulting

HLI describing potential hydrologic
significance of shallow: faults:

“Major raulting that formed the wester
Sniake Plain generally, does ot sigrificanty
CUL Or OIIS€EL the younger sedimentary, umits
(Shallower: than 1,000 1t) in the basin on. the
A0rt1 side of thel plaim... Figure. 2’ shows i

detajl the nature of faults in the basin’
(Exhibit 45, p. 9).

EXHIBIT 45 : . .
Figure 2. Subsurface Seismic Reflection Profiles (from Wood)
No Data 2 | =) } :
<1000 ft | | et o e
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fFaulting

TVHP report describing potential hydrologic
significance of faults:

“J17 daation) to) complexity, Inferent /i deposition,
and erosion), d Seres of major falits: bisect the
Stratigrapic Section alomng. the [Aoher . basii
margii. e hydro/ogic fmpact of these faults /s
POoHY. Uderstood), but they:are likely to be an
IMPORANL Ifiuence. o ground water How i the.
Boise-area aguirers’ (Staff Memo) at 6, Exhibit 336G,

p. 2)

Faulting

Staff’s perspective:

1. A fault was identified onl M3! property

2. Theifault package of computer program was
used to analyze aguifer test data

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

e inivence of: strictural basin-margin. faulting, wihich, /s
ko to exist il the general viciity, 15 not adaressed.
here.” (Exhibit 44, p. 8).




Significance of Flow: Direction

HLI oni the importance of flow: direction:

- “The ground water proposed. to be
withdrawii by M3 Eagle for: Its development
Wil Del from. subsuiiace. flow: that fias
dlready departed. the Boise Basin, o its way:
to the Payetie Basin, so. that impacts to
existing area water usess, /il tie Iowlands
near Eagle are predicted. to) be so small as: to
be insignificant.” (Exhibit 2, p. 1).

Significance of Flow: Direction

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

" PGSA groundwater in the M3 Eagle viciity
/5 tributary iniarge. part to)the Payette River;
we. do) ot anticipate measurablelmpact to
the Boise River: In. the reaches downgradient
from the Eagle site.” (Response, Exhibit 45,
p- 40)




Residence Time Issue

HLI on the source of water in transmissive and “strongly
recharged” aguifer:

Water chemistiy * /ndicates that the PGSA groundwater
originated aimost exclusively from. ancestral Bolse River surface
water” (Exhibit 43, p. 4)

“geochemistry, analytical results indicate that the PGSA is a
distinct regional aguifer containing ground, water originating,
from. the:geologically ancestral Boise. River” (Exhibit 43, p. 5)

- “From this model, they estimated the PGSA groundwater from
the Goddard No. 2. and HP wells to be about 2,960, years old,
lhese sealed production wells are Jocated about one mile south
or the Boise River and have been pumped for at least a decade,
50 the estimated age should be accurate” (Exhibit 45, p. 27)

Aquifer Testing

HLI o aguifer test length:

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

-~ It /5.8 common misconception that ‘the
longer the, test thebetter” (Exhibit 45, p.
23).




Criticisms of Staff's Review:

Incorrect

Inaccurate

Speculative

Misleading

Inappropriate

Deeply flawed

Nojiscientific basis

Unintentional bias and significant ertiors
Cursory/incomplete

Failed to address uncertainty

Closing Thoughts

Many high guality’ data and analyses in support
of application

M3’s efforts are appreciated

Review. of supportingl info made difficult by:
— Timing

- Volume

- Incensistencies

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




