May 30, 2008

Mr. Jerry Olds

Utah Division of Water Rights
P.O. Box 146300

Salt Lake City, UT 84114-6300

RE: Public Meeting held in Tooele County, April 24, 2008
Dear Mr. Olds,

This letter is written in response to the public meeting held in Tooele County on April 24, 2008 to address
the new policies recommended by the Division of Water Rights (DWR). From the presentation given by
the DWR, the summary of the new policies recommend by the DWR are as follows:

Keep withdrawals distributed
Moving east limitation

Buffer perpendicular to flow path
Can’t cross into eastern zone

B e

Based on the statistics presented in the presentation, | believe the overall concept that is being
recommended by the DWR is necessary to preserve the historical uses of water for the current water users
in the Tooele Valley. Although I agree with the overall concept, I disagree with the policy of creating a 4
mile buffer perpendicular to the flow path. My interpretation of the presentation is that there are 3
distinct water recharge areas, East, Middle, & West, see exhibit A. If there are three recharge basins and
someone wants to move water within the boundaries of their recharge basin, there should be no limitation
of movement within the recharge basin. As long as the water is being used within the same basin, the
basin should be recharged accordingly, therefore causing minimal impact to the aquifer. Please see
exhibit B, Technical Memorandum, in response to various change applications affecting a specific basin
area.

Lastly, the public notice that was distrusted to the water users in the Tooele Valley stated that,
“Guidelines developed as a result of this meeting will be effective on the date of this notice (April 16,
2008).” 1 would recommend that all unapproved change applications prior to the effective date of the
new policies would be grandfathered under the old change application rules and policies.

Thank you for taking my comments into consideration and if you have any guestions please feel free to
contact me.

Regards,
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EXHIBIT A&

Total Recharge: 75
Total Use: 77,52
Total Difference: -2,23¢
Percent over:
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EXHIBIT B

CALDWELL/RICHARDSISORENSEN

ANSWERS T0 INFRASTRUCTURE™

TECHNICAL ME!

RANDUM

TO: Wendy Bowden Crowther, Esq. and Steven E. Clyde, Esq.
Attorneys for Brookfield Ranches, LLC.

FROM: Bob Ramsey P.G.
DATE: September 28, 2006

SUBJECT: Evaluation of Diamond BY Ranches, LLC. And George Buzianis
Change Applications and Potential Hydrogeologic Effects From the
Proposed Changes

INTRODUCTION

Several change applications have been filed by Diamond BY Ranches, LLC and
George Buzianis for the benefit of Brookfield Ranches, LLC. There are seven
proposed change applications by Diamond BY Ranches LLC totaling 200 acre-
feet and one by Mr. George Buzianis for 161.932 acre-feet. Together, the
change applications total 361.932 acre-feet of water to irrigate 90.483 acres of
land. The beneficial use of the water will be irrigation and there will not be any
enlargement of the use. In the following pages, an analysis is presented of the
water rights associated with the applications, the local hydrogeologic conditions
and the potential impacts to water levels and water quality. The analysis shows
that there will be minimal impact to ground-water levels and water quality.
Moreover, the analysis clearly demonstrates that the potential adverse impacts
claimed by the protestants are unsupported and without merit. Based on the
analysis and findings presented herein, the change applications should be
approved by the State Engineer.

WATER RIGHT REVIEW

Diamond BY Ranches, LLC Change Applications

Seven change applications, as shown in Table 1, were filed by Diamond BY
Ranches, LLC to segregate a total of 200 acre-feet from the original Water Right
No. 15-333. The proposed changes will move the points of diversion and place
of use. The nature of use will remain as irrigation of 50 acres from April 1 to
October 31.

2100 South 2060 East, Salt Lake Gity, Utah 84109 Phone: {801) 359-5565 Fax: {801) 359-4272 Website: WWW. CESENgineers, com
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TABLE 1
Diamond BY Ranches LLC, Change Applications

Change

Application Water Segregated from Quntity irrigated

No. Right No. Date Filed Water Right No. in AF Acreage

a30783 15-4572 11/4/2005  15-333 & 15-4111* 25 6.25
a30868 15-4573 12/9/2005  15-333 & 15-4111* 25 6.25
a31323 16-4574  4/17/2006  15-333 & 15-4111* 25 6.25
a31457 15-4575  5/16/2006  15-333 & 15-4111* 25 6.25
a31568 15-4576 6/7/2006 156-333 & 15-4111* 25 6.25
a31672 15-4577 6/8/2006 15-333 & 15-4111* 17.068 4.267
a31571 15-4646 6/8/2006 15-4577 7.932 1.983
a31571 15-4578 6/8/2006 15-333 & 15-4111* 25 6.25
a31571 15-4579 6/8/2006 16-333 & 15-4111* 25 6.25
: | Total for Diamond BY Ranches 200 50

* Flow only

The water rights to be changed are evidenced by an approved right to appropriate Water Right
No. (15-333) which is included in the Proposed Determination of Water Righis in the Grantsville
Subdivision of the Tooele Valley Division, Area Code 15, Book 2 of the Great Salt Lake
Drainage Area, as prepared by the Utah Division of Water Rights for the general determination
of rights in Tooele County.

Heretofore, the water has been diveried from the following points located at:

(1) South 1254 feet and West 475 feet from the N1/4 of Section 28, T25, R5W, SLB & M
(existing 6-inch well); (2) South 1254 feet and West 2139 feet from the N1/4 of Section 28, T2S,
R5W, SLB & M (existing 6-inch well); (3) South 1257 feet and West 1503 feet from the N1/4 of
Section 28, T2S, R5W, SLB & M (existing 6-inch well); (4) North 50 feet and West 46 feet from
the E1/4 of Section 29, T2S8, R5W, SLB & M (existing 6-inch well); (5) North 58 feet and West
637 feet from the E1/4 of Section 29, T28, REW, SLB & M (existing 6-inch well); (6) North 56
feet and West 1268 feet from the E1/4 of Section 29, T28, REW, SLB & M (existing 6-inch well).
The water has been used in all or portions of Section 6,7,8,17,18, 21, 28 and 29, T2S, R5W,
SLB & M.

Hereafter, Change Applications a30783, a30868, a31323, a31457 and a31572 together
propose to divert 142.068 acre-feet of water from a single 16-inch diameter well to be drilled to a
depth of up to 1000 feet under water right 15-4572 with a point of diversion (POD) located at
North 135 feet East 2370 feet from the W1/ of Section 3, T3S, R4W, SLB & M. The water will
be used to irrigate 35.517 acres in Section 3, T38, R4W, SLB & M.

Hereafter, Change Application a31571 is proposed to divert 57.932 acre-feet of water from a
single 10-inch diameter well to be drilled to a depth of up to 500 feet under Water Right No. 15-
4633 with a POD located at South 559 feet East 1242 feet from the NW corner of Section 11,
T3S, RAW, SLB & M. The water will be used to irrigate 14.483 acres in Section 11, T3S, R4W,
SLB & M.
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The heretofore and hereafter diversion and depletion quantities are unchanged as shown below:

Heretofore Hereafter
POD T28 R5W POD T3S R4W
Sections 28 & 29 Section 3
Change Change
Application Water Right Quantity Irrigated Application Water Right Quantity lrrigated
No. No. in AF Acreage Ko, No. in AF Acreage
a30783 15-4572 25 825 30783 18-4572 25 6.25
a30868 15-4573 25 B.25 a30868 15-4573 25 6.25
a31323 15-4574 25 6.25 a31323 15-4574 25 6.25
a31457 15-4575 25 8,258 a31457 15-4575 25 6.25
a31568 15-4576 25 §.28 a31568 15-4578 25 6.25
a31572 15-4577 17.068 4267 a31572 156-4577 17.068 4.267
Subtotal: : 142068 35517 | |Subtotal 142068 = 35517
Heretofore Hereafter
POD T28 R5W POD T3S R4W
Sections 28 & %gg Section 11
a31571 15-4646 7.932 1.983 a31571 15-4646 7.932 1.983
a31571 15-4578 25 8.26 a3 1571 15-4578 25 6.25
a31571 15-4579 25 6.25 | ad 1571 15-4579 25 6.25
Subtotal: 57.932 14,483 Subtotal: 57932 14.483

The heretofore and hereafter points of diversion are shown in Figure 1.

George Buzianis Change Application

Change Application a31520 was filed by George Buzianis to segregate 161.932 acre-feet of
water from Water Right No. 15-4422. The proposed change will move the POD and place of
use. The nature of use was irrigation and stock watering and will change to irrigation of 40.483
acres from April 1 to October 31 as shown below.

The water rights to be changed are evidenced by an application to appropriate approved by the
State Engineer on 5/ 04/1987.

Heretofore, the water has been diverted from a 475 foat deep, 12-inch diameter well located at
South 2065 feet and West 880 feet from the N1/4 of Section 27, T25, R4W, SLB & M. The
water was used in portions of Section 27, T28, R4W, SLB & M.

Hereafter, the change proposes to divert 161.932 acre-feet of water from a single 16-inch
diameter well to be drilled to a depth of up to 1000 feet (under Water Right No. 15-4572) with a
POD located at North 135 feet East 2370 feet from the W1/4 of Section 3, T3S, R4W, SLB & M.
The water will be used to irrigate 40.483 acres in Section 3, T3S, R4W, SLB & M. The
heretofore and hereafter locations are shown in Figure 1.
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The water right is quantified as follows:

HERETOFORE

. . usE ___ DIVERSION  DEPLETION
Irrigation of 40.00 acres @ 4af/ac 160af 88af
Stockwatering: 69 elu @ 0.028af/yr 1.932af 1.932af

TOTAL 161.932af 89.932af

HEREAFTER

Irrigation f 40.483 acres @ 4aflac 161.932af 89.063af

This quantification uses the same methodology as applied by the State Engineer on other
recently approved change applications in the Erda area.
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PROTESTS

The proposed change applications have received several protests by a small group of water
rights holders located in the Erda, Stansbury Park and Lake Point areas. The protestants are
concerned that the proposed change in points of diversion will negatively impact water levels,
recharge and water quality. The individual change applications and protestants are shown
below.

3383 Kennecott Utah Copper Corporation c/o Van King
a30868 15-4573 None

Kennecott Utah Copper Corporation c/o Van King
a31323 15-4574 Norm Burraston 1260 Erda way

Kennecolt Utah Copper Corporation c/o Van King
Norm Burraston 1260 Erda way
James Ward cfo Luecadia Financial
ad1457 15-4575 Stansbury Recreational Area c/o Scott Totman

Kennecott Utah Copper Corporation c/o Van King
Norm Burraston 1260 Erda way
James Ward ¢/o Luecadia Financial

a31568 15-4576 Stansbury Recreational Area c¢/o Scott Totman
a31572 15-4577 Stansbury Recreational Area c/o Scoft Totman

Kennecott Utah Copper Corporation c/o Van King
a31571 15-4646 Stansbury Recreational Area c/o Scott Totman

Kennecott Utah Copper Corporation c/o Van King
a31571 15-4578 Stansbury Recreational Area c/o Scott Totman

Kennecott Utah Copper Corporation c/o Van King
a31571 15-4579 Stansbury Recreational Area c/o Scott Totman
a 31520 15-4422 Norm Burraston 1260 Erda Way

Figure 2 shows the location of the proposed hereafter points of diversion in relation to the
protestants wells and/or springs.
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HYDROGEOLOGIC REVIEW

The hydrogeology and ground-water conditions in Tooele valley have been extensively studied
by the U.S. Geological Survey (USGS) and the Utah Geological Survey. These studies have
resulted in several published reports that describe the basin's aquifer systems, ground-water
flow directions, subsurface water-quality conditions, and estimated long term annual recharge to
and discharge from the aquifer system. The USGS has published a ground-water flow model
which has been used to predict the potential effects of ground-water withdrawals on water levels
and spring flows. The State Engineer has recently used the model to assess the potential
impacts to the ground-water system and protestants of proposed change applications a30748
(15-4563) and a29456 (15-458).

The USGS maintains an observation well network and regularly collects water-level and water-
quality data which are available on their website located at htt :/fut. water.usgs.gov. In addition,
the State Engineer maintains well logs and drilling records on the State Water Rights Division
website located at http://iwww.waterrights. utah.qov.

GEOLOGY AND HYDROLOGY OF THE GROUND-WATER SYSTEM

The geology and hydrology of the Erda, Stansbury Park and Lake Point areas are extensively
described in the published reports listed in the attached references. A brief summary of the
system is described here as it relates to the applicant's proposed change application and points
of diversion. The applicant proposes to withdraw ground water from two new wells to be drilled
under 15-4572 (a30783) and 15-4578 (a31571) in Sections 3 and 11, respectively, of T3S,
R4W, as shown in Figure 1. These wells would be drilled to depths of up to 1000 and 500 feet
below ground surface, respectively.

The Tooele Valley basin-fill ground-water flow system is generally thought to consist of two
aquifers separated by a shallow confining layer. The first aquifer is referred to as the “shallow
unconfined aquifer’ and is only found in the central and northern portions of the valley. The
deeper and more extensive aquifer is referred to as the ‘principal aquifer’. The area where the
proposed wells would be drilled is underlain by the Quaternary-age principal aquifer which
consists mainly of interbedded sands and gravels and is estimated to be as much as 1000 feet
thick (Lambert and Stolp, 1999). The principal aquifer exists in both confined and unconfined
conditions within the east Erda area. To the south and along the margins of the valley, the
principal aquifer generally exists in unconfined conditions. The proposed well locations are
thought to be in the unconfined portion of the principal aquifer. Confined conditions generally
begin to appear approximately one or more miles to the north and west of the proposed POD's.

Hydraulic properties of the principal aquifer have been studied and estimated in several portions
of the valley. In the area of the proposed wells, Lambert and Stolp (1999) estimated the
hydraulic conductivity of the principal aquifer to range from 5 to 620 feet per day (ft/d) and the
thickness of the aquifer to be up to 900 feet. Using these numbers, transmissivity values are
reported to range from 200 to 391,000 feet squared per day (ft*/d). Specific capacity values of
wells completed in the principal aquifer in this general area can be obtained from selected well
logs and have been reported in several published and unpublished reports. The specific
capacity values are quite variable and are affected by location, well depth and well construction.
Reported values range from 1 to 1200 galions per minute per foot of drawdown (gpm/ft).  An
estimated average value of specific yield for the basin-fill material in Tooele Valley was reported
by Razem and Steiger (1981) to be 0.10. Hydraulic properties of selected wells reported by
Stolp (1994) are shown in Table 2.
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TABLE 2
Hydraulic Properties of Wells and Basin-Fill Deposits in the East Erda Area

(C-2-4)27cde-1 5 4

(C-2-4)33aab-1 1,500 80 17 25,000 260
(C-3-4)8aaa-1 1,375 43 32 9,100 40
(C-3-4)9aaa-1 1,320 53 25 6,700 30

(C-3-4)14adb-1 400 28 14 2,400 30
(C-3-4)16aaa-1 1,083 6 180 40,000 120

From these hydraulic values, conservative estimates were used to evaluate drawdown impacts
from the proposed changes. The potential drawdown impacts are described in the Repsonse to
Protests section of this memo.

A ground-water flow restriction in the Stansbury Park area resulting from a consolidated-rock
high has been documented and described in recent USGS reports. Recent test holes drilled by
the Stansbury Park Improvement District (SPID) have also confirmed the presence of shallow
consolidated rock north of the flow restriction. This subsurface consolidated-rock high
separates and essentially isolates the ground-water flow system in the Erda area from the flow
system to the north of the consoclidated-rock high (Lambert and Stolp, 1999). In other words,
there are two separate ground-water flow systems and there is minimal hydraulic
interconnection between them. This is further confirmed by ground-water potentiometric surface
maps, water quality and hydraulic conductivity data reported in the referenced USGS reports.

GROUND-WATER LEVELS AND DIRECTION OF GROUND-WATER FLOW

Potentiometric surface contours and direction of ground-water flow in the Tooele Valley area are
shown in Figure 3. (From Susong, 1899). On the eastern side of Tooele Valley and, more
specifically in the east Erda area, the general direction of ground-water flow is from recharge
areas in the Oquirrh Mountains towards the north and northwest. On a smaller scale, Susong
(2005) has documented a ground-water mound in the area of Rose or Bryan Spring as shown in
Figure 4. The mound is thought to be the result of recharge from the Springs or subsurface
recharge from consolidated rock of the Qquirrh Mountains. Of interest are the steep gradients
on the north and south sides of the mound. To the north, the steep ground-water gradient is
thought to be influenced by pumping from the SPID wells (Susong, 2005). On the south, the
steep gradient appears to be influenced by pumping from numerous small domestic wells in the
Country Lane Estates area.

Figure 5 shows several USGS hydrographs with long periods of record in the area of the
proposed PODs and protestants.  All of the hydrographs appear to show a similar pattern of
rising and falling water levels since the late 1970's. While these water levels are certainly
influenced by ground-water withdrawals, it appears, they may be influenced to an equal or
greater degree by annual precipitation amounts and the cumulative departure from the mean.
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Note that in the three hydrographs, with periods of record since the late 1970’s, water levels
have fluctuated by up to 40 feet. However, water levels are at about the same level today as
they were in the early 1980’s. This suggests that the water-level declines observed in the
hydrographs over the last two decades are heavily influenced by precipitation levels and that the
long term average annual recharge o and discharge from the basin-fill aquifer are in reasonable
balance. Also, note that the 5 year period of record in hydrograph (C-2-4) 35dcc-3, located in
the Country Lane Estates area, correlates closely with the pattern in hydrographs with longer
records.

inspection of the hydrographs in Figure 5 and the potentiometric contours in Figure 4 further
suggests that the ground-water gradient between the proposed POD’s and Section 27 (SPID
Wells) is nearly flat and that the direction of ground-water flow appears be to the west,
northwest rather than the north, towards the SPID wells.

The Utah Division of Water Resources Cooperative Investigations Report No. 46, 2005
compared the change in water levels from March 1975 to March 2005 (a period of 30 years) as
shown in Figure 6. This figure shows that ground-water levels approximately %2 to 1 mile north
and west of the proposed PODs have risen from 0-8 feet over the 30 year period of record. The
figure also shows that in the area approximately 1-2 miles to the north (Sections 21, 22, 27 and
28), ground-water levels have declined anywhere from 0 fo 11 feet over the same 30 year
period. The fact that these relatively small water-level declines have occurred during a period of
on-going subnormal precipitation suggests that ground-water withdrawals from the principal
aquifer system are in relative balance with the sustainable yield. It is also important to note, the
Division of Water Resources (Report No. 468 and 47) reports that annual ground-water
withdrawals in the Tooele Valley have been decreasing over the last several years. In 2005, the
total estimated withdrawal of ground-water from wells in Tooele Valley was about 18,000 acre-
feet or about 4,000 acre-feet less than the average annual withdrawal for the period of 1995 to
2004.

GROUND-WATER QUALITY

The USGS has an ongoing monitoring program to collect and analyze ground-water samples
from selected wells within Tooele Valley. The analytical results from these wells are
maintained on the USGS’s website at hitp://ut. water.usgs.gov. The USGS (Susong, 2005), has
described an area of high TDS, nitrate and arsenic in the south central portion of Section 35
located about one mile fo the north and east of the proposed PODs. From this study it was
determined that nitrate concentrations of 0 to 3.0 mg/l. are considered to be in the natural
background range. It was further determined that elevated nitrate concentrations are generally
confined to the upper 50 to 150 feet of the basin-fill aquifer and decrease to background levels
to the south and west. It was also determined that high dissolved solids (using specific
conductance as a proxy) and arsenic decrease with depth. The USGS also reports that the
western and southern edges of the nitrate contamination are not well defined.

Unfortunately, ground-water quality data are sparse in the east Erda area outside the USGS
study boundaries and, more so, in the area of the proposed POD’s. Many of the relevant wells
that have been sampled and that are contained in the USGS database are listed in Table 3. For
expediency, Table 3 lists only selected constituents of concern. From these water-quality data,
it is apparent that ground water quality varies with depth and location. Moreover, it is difficult to
compare with quality from one well to another for a variety of reasons. The wells have been
sampled infrequently and many have not been sampled in more than 10 years. Therefore, it is
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hard to define water-quality trends over time. The wells are constructed at depths ranging from
220 to 575 feet below ground surface. Having said this, some very general observations can be
made. In the area surrounding (about % mile) the proposed POD's, the reported total dissolved
solids (TDS) concentrations range from 529 to 1090 milligrams per liter (mg/L). TDS
concentrations appear to generally decrease with depth. Nitrate concentrations are consistent
with background levels and reported arsenic concentrations are less than 1.5 micrograms per
liter (ug/L). There are currently no reported data in the immediate vicinity of the proposed PODs
to more closely define expected water-quality conditions.

TABLE 3
Selected Water Quality Data

L (uglt)
T28 o

(C-2-4)27bdc-1  6/27/1978 475"5‘ 700 402 47

(C-2-4)27cde-1  6/13/1978 220 1340 822 150
8/7/1990 1270
(C-2-4)27ddd-1  6/21/1978
(C- 2- 4)33aab-1  6/29/1978 403 660 394 51
(C-2-4)33add-1  7/8/1982 165 710 464 2.7 120
(C-2-4)33bbb- 1 7/25/1978 277 1200 755 28
(C-2-4)33bdd-1  6/20/1978 421 825 456 32
711311999 421 835
(C-2- 4)36dcc- 1 12/9/1999 210 2850 1650 14.8 206
9/7/2001 210 2690 1890 16.8 102 94
71112003 210 3070 1730 61 108
7/19/2005 210 2960 1820 17.6 46 83
(C-2-4)35dcc-2  12/9/1999 251 2290 1420 477 13
9/7/2001 251 3280 2490 10 153
7/1/2003 251 4780 3080 4.9 193
7/19/2005 251 5240 3900 5.12 8 199
(C-2- 4)35dcc-3  12/9/1999 352 1150 660 477 24
9/7/2001 352 1150 677 10 72
7/1/2003 352 1220 690 5 94
7/19/2005 352 1190 703 5.12 5 74
TISRAW | .
(C-3-4)2bcd-1  7/5/2005 400 760 1.87 0.3
(C-3-4)2cbb-1  10/17/2002 340 875 529 3.14 05 110
(C-3-4)3dec-1  4/13/2005 380 972 635 2.92 0.6 239
(C-3-4)9aaa-1  6/6/1978 575 1850 1090 52
4/30/2002 575 1600 76 1.41 14 57.1
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RESPONSE TO PROTESTS

The proposed change application by Diamond BY Ranches and George Buzianis would move a
total of 361.932 acre-feet of water to two points of diversion located in Sections 3 and 11 of T3S
R4W. The PODs are located about 1 mile apart. The heretofore and hereafter nature of use
will be essentially the same. A conversion of livestock watering to irrigation for Change
Application a31520 will increase irrigation acreage from 40 acres to 40.483 acres with an
elimination of 69 elu, as detailed in the Water Rights section. Because the water will be used for
irrigation, a portion of the pumped water will return to the hydrologic system as deep percolation
and recharge to the basin-fill aquifer. Usi 1g the irrigation demand and consumptive use values
for alfalfa, applied by the State Engineer in Tooele Valley, the net loss to the aquifer through
consumptive use would be 199.062 acre-feet rather than the full water right of 361.932 acre-
feet.

To evaluate the impact to the basin-fill aquifer and protestants’ wells from pumping, if the
proposed changes are approved, a distance-drawdown analysis was performed using the Theis
non-equilibrium well equation. Values of hydraulic conductivity, specific yield, saturated aquifer
thickness and transmissivity were all conservatively selected as noted earlier in the discussion
of Table 2. These selected hydraulic values are at the low end of the ranges shown and, are
consistent with those used in the USGS Ground-Water Flow Model of Tooele Valley. The
calculated drawdowns are based on the simplifying assumptions built into the Theis equation
and that pumping would be on a continuous basis during the irrigation season (April 1 to
October 31). The calculated values represent the drawdown at the end of a full season (214
days) of pumping. The drawdown calculations do not consider any recharge of return irrigation
to the aquifer. Thus, the drawdown estimates are overly conservative and represent potential
worst case conditions. Figures 7 and 8 show the input parameters and the calculated
drawdowns at varying distances from the proposed PODs. Figure 9 shows the predicted
drawdowns at distances up to 5000 feet from the propased PODs in relation to the protestants’
wells. Clearly, these figures show that the proposed changes would have minimal impact to
water levels and recharge to the basin-fill aquifer and negligible impact to the protestants water
rights. In fact, the Buzianis change application (a31520) would result in a beneficial change to
the SPID wells by eliminating 161.932 acre-feet of ground-water pumping. Figure 10 shows that
water levels at the SPID wells would rise more than 2 feet due to elimination of this pumping.
The net impact from the proposed change applications to the SPID wells would be a rise in
water levels in the immediate vicinity.

It is interesting to note that the SPID is protesting the Diamond BY Ranches change
applications due to concerns of moving water from an area of poorer quality water near
Grantsville to an area of higher quality ground-water south and east of Erda. SPID also raises
concerns that the increased ground-water withdrawals could impact water levels at the SPID
wells and cause the westward movement of arsenic and nitrate contaminated water located to
the east of the SPID wells. In change application a29456 (15-458) recently approved by the
State Engineer, SPID successfully demonsirated that moving 1084.05 acre-feet of water rights
from an area of poorer quality ground-water north of the ground-water flow restriction to the
SPID wells, an area of higher ground-water quality, would have no adverse effect on ground-
water reservoir south of the ground-water flow restriction. If the State Engineer has determined
that the movement of 1084.05 acre-feet of water rights to SPID wells in the east Erda area will
have no adverse impact on the basin-fill aquifer, it seems unlikely now that approval to move
200 acre-feet from the Grantsville area to the area south and east of Erda will have the dire
consequences claimed by the protestants,
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The protestants also claim that approval of the change applications would accelerate movement
of ground water containing nitrate and arsenic toward the north and west. While elevated levels
of nitrate and arsenic have been documented to the northeast and southeast of the proposed
change PODs, the calculated drawdowns from these changes do not support a case for any
significant acceleration of ground-water movement toward the protestants wells,

CONCLUSIONS AND RECOMMENDATIONS

The proposed change applications would move 361.932 acre-feet of water rights to T3S R4W
Sections 3 and 11. This area is underlain by basin-fill materials that may be up to 1000 feet
thick. The principal aquifer in this area is unconfined and has hydraulic characteristics that are
suitable for large diameter, high capacity wells. In the areas around the proposed PQDs, there
is relatively limited ground-water production as compared with other more heavily pumped areas
to the north and west. Drawdown calculations, using similar input variables as used in the
USGS Ground-Water Flow Model, indicate potential impacts to the aquifer would be relatively
minor. Even in the immediate vicinity of the largest well, located in Section 3, predicted

drawdown would be less than 10 feet,

In fact, the calculated drawdown impact at the closest protestant’s well located about 6000 feet
to the northeast would be only about % foot at the end of the pumping season. It is likely that
this small drawdown would quickly recover during the winter non-irrigation season. The wells of
other protestants are located from two to five miles away from the proposed PODs. Adverse
impacts to the principal aquifer and the protestant’s wells would be negligible.

Water quality in the area of the proposed PODs is expected to be suitable for irrigation
purposes. TDS concentrations are expected to be in the 500 to 700 mg/L range with improving
quality at depth. Nitrate concentrations are expected to be at natural background levels and
arsenic concentrations are expected to be well below drinking water limits of 10 ug/L. New
wells will be constructed to depths of from 500 to 1000 feet deep with screened intervals in the
deeper portions of the principal aquifer where the best quality water is expected. Constructing
wells with deeper screened intervals would also lessen the potential impacts to any nearby
wells,

Protestants have expressed concern that the proposed changes may cause accelerated
movement of ground water containing nifrate and arsenic from the Country Lanes Estates area,
located approximately one mile to the north and east and, arsenic from the ISR Superfund Site,
located approximately two miles to the south. These concerns do not appear to be valid for
several reasons. First, calculated drawdown impacts are about %2 foot in the County Lanes
Estates area. This suggests that the ground-water gradient from east to west in this area will
not be materially changed by the added pumping. Second, identified contaminants in the
Country Lane Estates area are present in the shallower aquifer zones between 210 and 352
feet below ground surface. Contaminant concentrations of both nitrate and arsenic at the USGS
monitoring well cluster in the Country Lane Estates (35dcc) decrease with depth and have not
been documented to exist below 352 feet. The extent of these contaminants also have not
been determined either vertically and aerially to the west of the USGS monitoring wells. With
respect to migration of arsenic contamination from the ISR Superfund Site, the drawdown
calculations suggest that pumping impacts from the proposed change will be negligible to non-
existent at this location.
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Based on the forgoing presentation and analysis of data, there will neither be an enlargement of
the existing water rights nor will there be any significant impact to water levels, production rates,
water quality or water rights of the protestants. On this basis, it is recommended that Change
Applications Nos. a30783, a30868, a31323, a31457, a31568, a31571, a31572 and a31520 be
approved.

REFERENCES CITED

Burden, C.B. and others, Ground-Water Conditions in Utah Spring of 2006, Utah Division of
Water Resources Cooperative Investigations Report No. 47, 2008.

Burden, C.B. and others, Ground-Water Conditions in Utah Spring of 2005, Utah Division of
Water Resources Cooperative Investigations Report No. 46, 2005.

Kenney, T.A., Wright, S.J. |, and Stolp, B.J., Ground-Water Movement and Water Quality in
Lake Point, Tooele County, Utah, 1999-2003, Scientific Investigations Report 2006-5124, 2005

Lambert,P.M.,and Stolp,B.J., Hydrology and Simulation of the Ground-water Flow System in
Tooele, Valley, Utah, Water Resources Investigative Report 99-4014, 1999

Razem, A.C., and Steiger, J.I., Ground-Water Conditions in Tooele Valley, 1976-78, USGS and
Utah State Division of Water Rights, Technical Publication No. 689, 1981

Ryan, K.H., Nance, B.W. and Razem, A.C., Test Drilling for Fresh Water in Tooele Valley, Utah,
USGS and Utah State Division of Water Rights, Information Bulletin No. 26, 1981

Steiger,J.I. and Lowe, M., Recharge and Discharge Areas and Quality of Ground Water in the
Tooele Valley, Tooele County, Utah, Water Resources Investigative Report 97-4005, 1997

Stolp, B.J., Hydrology and Potential for Ground-water Development in Southeastern Tooele
Valley and Adjacent Area in the Oquirrh Mountains, Tooele County, Utah., 1994, USGS and
State of Utah, Technical Publication No. 107, 1994

Susong, David D., Ground-Water Movement and Nitrate in Ground Water, East Erda Area,
Tooele County, Utah, 1997-2000, U.S. Geological Survey Scientific Investigation Report 2005-
5096, 2005

Brookfield Ranches - Technical Memorandum Page 12



Brookfield Ranches - Technival Memorandum



/ aunbig

198§-2108 HOS [EMBIDYULIAA jENUUY

€ UonJIsg Mbyd StlL

z59'C

A A

00°01 €LZC

¢ €802

0o's ¥68°L

w0e S0L')

Gigy

- 0072 gze L

ooe 9 gell

m. LPE0

- oo 2 Q8.0

3 ggg0

99 2 se0

- 0870

68L°0

uoe S80°0

9400

b 1800

. % 800 8E00
oz gL g 71 ' g0 g0 ¥'0 76 50 sieo
(e} 1o s SnEd BoURISIC 155 o0

Repy, )
shep

(enjen [e0oidA; ‘g Bige L * ¥661 ‘201 "ON UOREDNGN [B2IUYDS L 'YBIN JO 918lS pue SOHSN) Aepsy

{1g 180100 01 | udy wouy uosess uoneBiur Buunp widwind snonunuon sewnsse)

Y
(enjen sbesene ‘g1 ebed 'vL0t-66 SOSN)
wdb

200
€00
€00
8600
gt’e
€20
0e'0
680
080
290
LLO
96'0
PorA
L5t
891
G612
0g'zZ
8¥'Z
942
[

00021

iz

06

81854

01’0

S¥1ZE

UOISIBAI(] JO JUIOd Jo}jealaH

9500 L8081 0oovi
8L0°0 ceveL 0o0eL
800 G6LovL ooz
PeT0 08L1°L 0ooLt
6LE°0 SEL6°0 00001t
0880 988.°0 coos
Wi LE€28°0 0008
8946°0 0LLv0 0004
80T 1L S08e0 0009
G081 peve o 0o0g
898l 88810 G00%
geee 82800 6goe
peB'z 8BEDC 000z
AL RN 04100 geet
TAN4 L8000 ool
8rT’e Pe00'0 0os
glgg 2000 Govy
8L0°6 60000 oog
LELG FO000 602
pog L oot

o6

M= L

bo Ly vliAs.dl=n
(L «1d . pln)m . O] = umopmerq

Anntssiusuen

st} Budung
Aungonpuosy synespip
SSSUNIIE] leg leny
PISIA oyioads

S1E% MO

O Fa N~ -




g aunbi4

19384-8108 Z€6°LG [EMEBIPDLUIIM [Bnuuy

L1 uocposs MY Sel

£89C

Z9v'C
ooz €Lz

£80°C

o8k $68"

P

09°) 5047
Gie’

e

M—

o
3
{5} umopmeIq

(] s wosd ssugsig

= o
e
-
&

Aep 000'ZL

shep

(enjeA jeaidd) ‘g ejqe L ‘ $6BL L0 'ON UOHBOIGN [BOIUYDS | “‘UBY JO 81818 pue $9SN) Aepay

(L€ 1800100 01 | udy woy uosess uonebus Buunp wdwnd snonupuos sswnsse)

8

(enjen ebesene ‘¢ obed ‘v1L0v-66 SOSN)

7Lz

0e

0oy

010

wdB

S¢'lg

UOISIBAI(] JO JUIOd Jo)jesion

9500 1808’1
840°0 (4512 N
€800 6LOV'L
[Z44y 08LL'L
8420 SEL8°0
04950 988L°0
LPL0 LECEC
8860 CLLYO
8021 S0%E0
S0g°L PEPZO
o8l 89810
GEEe QL80°0
¥E6Z 88800
0lge 0L10C
LZL¥ LE000
8rG veooo
oree gLe0¢
1848 yOCO'C
o8 L o000
vESCL o000

ol

000FL
oooeL
ooozt
0coLL
0000t

0006

acoe

0009

(6.5
0ooe
000z
oget

«PiAS =1

L. d, pHnm .« O] = umopaesg

Aunssiusues

su ] Budung
AUALIRNPUOTS DunEIpAL
SSOUNDIYL Jes [eniu
PIBIA ouo8ds

1B MO

TR a N -




0L @anbi4

198J-8108 Z7€6°L 91 [BMRIDUYIA [enuuy LT UOnI8S MY SZTL

299°C

FACIard
000 £LZe
ol £80'2

ooe PEE°L
4// oo S0LL
SigL
gz
9eLL
LY¥EG
88640
296°0
BLED
g8z'0
6810
G800
‘- L2800

@
@
@
L 4
€

Lo
o3

[
€
2
(1) vamOpAmRIC

&
(s} opp wosy souesiey ool

Aepr,y

000
000
000
000
Moo
Lo
€00
80’0~
o Mt
ge0-
880~
2074
S8~
8o’z
¥z
£g'g-
ooy
28y
% 4
A4

oog'e

shep

i

feppy

R

)

00¢e

(enjen sbesone ‘¢i obed 'pL0v-66 $O8M)

0L'0

(1€ J2qop0 o) | judy wol uosess voneBun Buunp widuind SHONUIIOD $owinese} wdb

€T 1AL

UOISIBAI(] JO JUIOd 840}0)8I0H

0000 G8EE'9 ooovL
0000 L296°G 000!
LoO'0 LL60°G 000zt
000 Ge8Ty oootLtL
800°0 iovee 00001
gL0'0 GL98°C 0006
LECTO 8ee2'e 0008
0400 grell L
0910 vriT L 6008
9G%'0 05880 §o0s
8i8'0 P8es0 ooy
98z} g81e0 060¢e
SreL gibi’o £e6z
tgge LEBUC gzZet
(#4205 PEEOO 600t
6L ¥ 88000 Go%
Leay LRUon ooy
8208 28000 0og
gag's #1060 002
G18'g PO0a0 06t
S84°12 00600 LGO

GM =1

BaLavllhsdl=n
[L o, oM . D] = umopmeig

Rinssiuisuei

sun g Budwing i1
AUAONpUO DINBIPAH bY)
SssUNOW [ 1S (emul q
piats oyoeds Ag

s1ey MOt s}




‘¥

A

s

H

o1y

a1vo

Z JaquisnoN
Vi

: 4 "“’\'“,JE:J/;: , ",‘:

T e gl “H,mww” :
Ry o 4 L & f i ’r,',,“\\/,‘v,‘,\\,x;\'l’/'\‘\‘riyu\,\;
; feran P T L

G

it
: i e
7

b e
*r‘ l\'n\wzl gt

N3S
say
11

Sannititat ¢ A "‘M\v\\; G

900¢C

H1svy

. sEH
L

b i %:‘:” 9 e

g i = ", i

3 s _— rw’ LR
e &‘\“ e \y““\rrm g %

B wu;\),\(, e

ol
P wm
i 3 241

2

it

WW







e will remain irrig

—_— ?m iImpact to the hydrologic system and
protestors will be negligible

The Change Applications should be approved



200 acre-feet

Irrigation of 50 acres

One Change Application
161.932 acre-feet
Irrigation of 40.483 acres

Two new PODs
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DIAMOND BY RANCHES, LLC

TABLE 1
_Diamond BY Ranches LLC, Change Applications

* Flow only

Change
Application Water Segregated from Quntity
No. Right No. Date Filed Water Right No. in AF
a30783 15-4572 11/4/2005  15-333 & 15-4111* 25
a30868 15-4573 12/9/2005  15-333 & 15-4111* 25
a31323 15-4574  4/17/2006  15-333 & 15-4111* 25
-a31457 15-4575 5/16/2006  15-333 & 15-4111* 25
a31568 15-4576 6/7/2006 15-333 & 15-4111* 25
a31572 15-4577 6/8/2006 15-333 & 15-4111* 17.068
a31571 15-4646 6/8/2006 15-4577 7.932
a315671 15-4578 6/8/2006 15-333 & 15-4111* 25
a31571 15-4579 6/8/2006 15-333 & 15-4111* 25
Total for Diamond BY Ranches 200

irrigated
Acreage
6.25
6.25
6.25
6.25
6.25
4.267
1.983
6.25
6.25

50



Heretofore
POD T2S R5W
Sections 28 & 29

Change
Application Water Right Quantity Irrigated
K@m T ————— W&@»

——— S
230868 15-4573 25 6.25
331323 15-4574 25 6.25
a31457 15-4575 25 6.25
a31568 15-4576 25 6.25

H a31s72 15-4577 17.068  4.267

Subtotal: 142.068 35517
Heretofore
POD T2S R5W
Sections 28 & 29

a31571 15-4646 7.932 1.983
a31571 15-4578 25 6.25
a31571 15-4579 25

Subtotal: 57.932 14.483

_InAF __ Acreage |

[ a30783

Change

Mo.

a3(868
a31323
a31457
a31568

a31571
a31571
a31571

Subfotalr

| adis72
[ Subtotal:

" 15-4646 7932 1983

Hereafter
POD T3S R4W
Section 3

Application Water Right Quantity Irrigated

Mo

in AF___Acreage

15-4573 25 6.25
15-4574 25 6.25
15-4575 25 6.25
15-4576 25 6.25

17068 4267 |
142068 35517
Hereafter

POD T3S R4W
Section 11

15-4578 25 6.25
15-4579 25

57.932 14483




GEORGE BUZIANIS CHANGE

HERETOFORE

Irrigation of 40.00 acres @ 4af/ac 160af 88af
Stockwatering: 69 elu @ 0.028affyr 1.932af 1.932af
TOTAL 161.932af 89.932af
EREAFTER

Irrigation of 40.483 acres @ 4af/ac 161.932af




- Four parties protested the Change

rqua
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HYDROGEOLOGIC REVIEW

TABLE 2

Hydraulic Properties of Wells and Basin-Fill Deposits in the East Erda Area

(C-2-4)27cdc-1 1.1 11,000 1
C-2-4)33aab-1 1,500 90 17 25,000 260
(C-3-4)8aaa-1 1,375 43 32 9,100 40
(C-3-4)9aaa-1 1,320 53 25 6,700 30
T (C-3-4)1dadb-1 400 28 14 2,400 30

(C-3-4)16aaa-1 1,083 6 180 40,000 120



HYDROGEOLOGIC REVIEW

~ Direction of Ground-water Flow




FIGURE 3
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HYDROGEOLOGIC REVIEW

: Oﬂoc:aémﬁmw m..m<mmm

MH_H,HMmmme%R vmﬁ@wm @w sing and falli
Influenced by pumpi

ecent declines influenced by below normal
precipitation

_evels today about the same as early 1980s
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Ground-Hater Lewel, in feet below
surface

FIGURE 7
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GROUNDWATER
CONDITIONS

IN TOOELE VALLEY
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Ground-Water V

‘ithdrawals

© Ground-water withdrawal rates in Tooele
Valley wm,,\m been decreasing in recer Qmmwm |

s Is 3000 af less than 2004



HYDROGEOLOGIC REVIEW

= Ground-water Quality
‘Data are sparse

ailable data indicates significant variability

Known areas of poorer quality water to the
northeast and east of proposed PODs




HYDROGEOLOGIC REVIEW

© Ground-water Dcm_m&\ Near Ex.onommm,,ﬂoyow ,
Expected TDS in 400 to 800 B@P range
DS appears to

wkmm@ and b@%
kground levels




HYDROGEOLOGIC REVIEW

- Gr
Es

o%a water Quality Near Oac:S\ rmsmi

ummw quality @mmmwmmw at mjmxm rer depths
DS levels in 600 to 2500 mg/L range

Nitrate levels up to 17.6 mg/L

Arsenic levels up to 206 ug/L

Concentrations at depth unknown

- Eastern and southern extent unknown




RESPONSE TO PROTESTS

© Approval of Changes will have 35?,&,%&05
on ground-water system

__ Water levels at SPID wells will actually rise if
changes are approved



Uﬂmémoﬁz impacts msmmﬁma using .;m
non-equilibrium well eq

easily wccuoz and wmmw? in man@mm& 8%9
water wi Saqmémmm
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ind

e mmmm d w@ 062 af % %j k,\_mm 87 af QDB ing to
the hydrologic system

- Impacts to the aquifer system will be minimal



nd

. = Om this Ummmm It is 3833@38 that the
change applications be approved



PROTESTANTS

RightNo, rotestants

a30783  15-4572 Kennecott Utah Copper Corporation c/o Van King
a30868 15-4573 None

Kennecott Utah Copper Corporation c/o Van King
a31323 15-4574 Norm Burraston 1260 Erda way

Kennecott Utah Copper Corporation c/o Van King
Norm Burraston 1260 Erda way
James Ward ¢/o Luecadia Financial
a34s57 15-4575 Stansbury Recreational Area c/o Scott Totman

Kennecott Utah Copper Corporation c/o Van King
Norm Burraston 1260 Erda way
James Ward c¢/o Luecadia Financial
a31568 15-4576 Stansbury Recreational Area c/o Scott Totman

a31572 15-4577 Stansbury Recreational Area c/o Scott Totman

Kennecott Utah Copper Corporation c/o Van King
a31571 15-4646 Stansbury Recreational Area c/o Scott Totman

Kennecott Utah Copper Corporation c/o Van King
a31571 15-4578 Stansbury Recreational Area ¢/o Scott Totman

Kennecott Utah Copper Corporation c/o Van King
a31571 15-4579 Stansbury Recreational Area c/o Scott Totman

a 31520 15-4422 Norm Burraston 1260 Erda Way



T2S RAW
{C- 2-4)27bdc- 1
(C- 2-4)27¢cdc- 1

(C- 2- 4)27ddd- 1
(C- 2- 4)33aab- 1
(C- 2- 4)33add- 1
(C- 2- 4)33bbb- 1
(C- 2- 4)33bdd- 1

(C- 2- 4)35dce- 2
(C- 2- 4)35dce- 3

T3S R4wW
{C- 3- 4) 2bed- 1
(C- 3- 4) 2¢cbb- 1
(C- 3~ 4) 3dce- 1
(C- 3- 4) 9aaa- 1

6/27/1978
6/13/1978
8/7/1980
6/21/1978
6/29/1978
77811982
712511978
6/20/1978
713/1998
121971999
91712001
71112003
7119/2005
12/9/1999
9/7/2001
71112003
7119/2005
12/9/1899
8/7/2001
7/1/2003
711912005

715/2005

1011772002

4/13/2005
6/6/1978
4/30/2002

403
165
277
421
421
210
210
210
210
251
251
251
251
352
352
352
352

400
340
380
575
575

1340
1276

860
710
1200
825
835
2850
2680
3070
2960
22980
3280
4780
5240
1150
1150
1220
1190

760
875
8972
1850
1600

HYDROGEOLOGIC REVIEW

TABLE 3

529
835
1090
878

14.8
16.8

17.6
4.77

5.12
4.77
5.12
1.87
3.14
2.92

1.41

208
102
61
46
13
10
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108
83

153
193
199

72
94
74

110
238
52
57 .1



FIGURE 11

e R @ o

Flow Rate 321 45igpm {assumes continuous purmpint during irfigation season from April 1 to October 31)
Specific Yielkd 0.101{USGS 99-4014, page 13, average value)
Initial Sat. Thickness 4001t

Hydraulic Conductivity
Pumping Time
fransmigsivity

30ifday (USGS and State of Utsh, Technical Fublication No. 107, 1994 , Table &, typical value)

214 days

12,606 #day

Drawdown = [Q * W4 * pi * ]

1.4 TE 25
G 5810 236 G087 o
800 5948 245 0.595 e
1060 4124 1.69 0.189
1320 3870 1.51 0.250 B T ——
20060 2.994 1.23 0.379 |
3000 2,335 0.96 0.568 m
4000 1.868 077 0758 | 3
5000 0.2434 1.505 0.62 0947 | 3
5000 03508 1.209 .50 1438 | & &%
7006 GATTO 0.858 0.38 1.326 7.00
8000 06231 0.741 0.30 1.515
4000 0.7888 0.550 0.23 1705 8.0
100600 0.9736 0.379 018 1.894 .00 -
11000 14780 0:204 0.09 2.083 b
12000 14019 4.082 663 2.273 10:00
13000 16452 0:078 0.03 2:462 L
14000 1.9081 0.058 0.02 2.852

Hereafter Point of Diversion

T3S R4W Section 3

Annual Withdrawal 304 acre-feet

Figure 7




FIGURE 12

Q Flow Rats 61.281gpm (assumes continuous pumpint during irrigation season from Aprit 1 to October 313
By Specific Yield 0.101{USGS 09-4014, page 13, average value)

4] Initial Sat. Thickness 4001#

K Hydraulic Conductivity SUiTvday (JSGS and State of Utah, Technical Fublication No. 107, 1094 | Table 8, ypleal value)

{ Pumping Time | mﬁmamﬁ

T fransmissivity 12,000 #day

Drawdown = [0 * W)J4 * pi * Ti

0.0000
G000 7.864 o83 té 18 & 28
£.0004 6737 G.5%
tonEs 078 848
o018 5810 6,44 ! e
40024 5245 541 S
1000 o.0007 4421 632
1820 0.0470 3,876 0.29 - -
2000 0.0388 2.994 0.23 = e
3000 0.0878 2.335 0.18 | ,wm
4000 0.1558 1.868 0.15 H =
5000 02434 1.505 0.12 B
6000 0.3508% 1209 0.09 1436 | &
7000 04770 0.958 0.07 1328 1a0
8000 08231 G741 0.08 1545
g0on 0.7886 0.550 0.04 1,708 160
10000 0.9735 0.379 0.03 1.894 .
11000 14780 6224 0.62 2,083
12000 14018 0.082 .01 2.973 200
13000 1.6452 Ga78 o.01 2.482 L »
14000 1.9081 0.056 0.00 2852
Hereafter Point of Diversion T3S R4AW Section 11 Annual Withdrawal 57.932 acre-feef

Figure 8
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10000
11600
12600
13060
140060

-
¥

Flow Rate
Specific Yield

Initial Sat. Thickness
Hydrautic Conductivity

Pumping Time

Urawdown = [Q " W4 * pi Ti

g

60014
00057
0.0088
G.0354
0.0817
51418
0.3188
0.5664
0.8850
1.2744
17348
2.2656
2.8875
3.5401
4.2835
50877
5.9827
6.9385

21785
8815
5.688
8029
4.56%
4789
3072
2621
1.945
1.286
0.819
0456
0.180
G.070
0.037
0.018
¢.008
0.063
0.001
.000
©.000

Heretofore Point of Diversion

-171.231gpm

(assumes elimination of purnping during irrigation season from April 1 to October 31y

G, 10H{UBGS 99-4014, page 13, average value)

3004

Hitvday

214 |days

35300 #day

~2.08

-0.36

-0.03
-0.01
-0.01
.00
0.00
000
0.00

T2S R4W Section 27

&

1.326
1.518
1.708
1,894
2.088
2.273
2.482
2.852

Histanes Froos Wl

~10.60

Brawdown {ft}

-8.00

~£4.00

-4.00

<200

1.2 T4 1.6 1B 20

Q.60

Annual Withdrawal 181,932 acro-fest

Figure 10




