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EXECUTIVE SUMMARY
SAHUARITA WATER COMPANY, L.L.C.

DOCKET NO. W-03718A-07-0687

On December 14, 2007, Sahuarita Water Company, L.L.C. ("SWC" or "Company"), a
certificated Arizona public service corporation, filed an application with the Arizona Corporation
Commission ("ACC" or "Commission") requesting approval for an extension of its existing
Certificate of Convenience and Necessity ("CC&N") to provide water service to additional areas
within Pima County, Arizona. On May 2, 2008, SWC filed an amended application requesting
an Opinion and Order: (1) transfemlng the CC&N currently held in the name of Rancho
Sahuarita Water Company, L.L.C. to Sahuarita Water Company, L.L.C., and (2) granting SWC
an extension to the existing CC&N thereby authorizing SWC to provide water service to include
additional areas within Pima County, Arizona.

SWC is an Arizona limited liability corporation, authorized by the ACC to provide water
service within portions of Pima County, Arizona. By this application, SWC is seeking to extend
its current approximate five (5) square mile CC&N to include an additional 5,322 acres
(approximately seven (7) square miles in size) located southwest of the Company's existing
CC&N.

Staff concludes that the existing SWC system has adequate production and storage
capacity to serve the existing base of customers in the existing CC&N, and the described plant
will provide the Company with sufficient capacity to serve the requested extension area. Staff
further concludes that it is reasonable to assume that SWC will develop additional capacity as
needed to meet future growth in the requested extension area.

:
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Staff concludes that the Company's estimates of the initial five year period expenditures
of $16,533,375 are reasonable and appropriate for this project. However, approval of this CC&N
application does not imply any particular future treatment for rate base. No "used and useful"
detennination of the proposed plant in service was made, and no conclusions should be inferred
for future rate making or rate base purposes,

Staff recommends that the Commission approve the SWC's request to transfer its CC&N
from Rancho Sahuarita Water Company, L.L.C. to Sahuarita Water Company, L.L.C., and for an
extension of its Certificate of Convenience and Necessity in portions of Pima County to provide
water service, subj act to compliance with the following conditions:

To require the SWC to charge its existing rates and charges in the proposed
extension area.

2. To require SWC to docket as a compliance item in this case within two years of
the effective date of an order in this proceeding copies of the Approval to
Construct for we1l(s), storage tank(s), booster pump station(s) and distribution
system that will be needed to serve the initial subdivision in the requested
extension area.

1.



3. That the Company docket, as a compliance item in this case, within two years of
the effective date of the order granting the extension, documentation Eros ADWR
stating that the Company's Designation of Assured Water Supply has been
modified to include this new extension area.

4. To require that off-site infrastructure for new connections be funded through
hook-up fees and not off-site facilities agreements.

Staff further recommends that the Commission's decision granting this extension of its
Ceititicate of Convenience and Necessity to the SWC be considered null and void alter due
process without further order from the Commission should SWC fail to meet conditions 2 and 3
within the time specified.
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INTRODUCTION

On December 14, 2007, Sahuarita Water Company, L.L.C. ("SWC" or "Company"), a
certificated Arizona public service corporation, tiled an application with the Arizona Corporation
Commission ("ACC" or "Commission") requesting approval for an extension of its existing
Certificate of Convenience and Necessity ("CC&N") to provide water service to additional areas
within Pima County, Arizona. On May 2, 2008, SWC filed an amended application requesting
an Opinion and Order: (1) transferring the CC&N currently held in the name of Rancho
Sahuarita Water Company, L.L.C. ("RSWC") to Sahuarita Water Company, L.L.C., and (2)
granting SWC an extension to the existing CC&N thereby authorizing SWC to provide water
service to include additional areas within Pima County, Arizona, The amended application also
deleted the request to extend its CC&N to include 112 acres to serve the Sahuarita Unified
School District ("SUSD") as SWC had learned since filing the original application that SUSD
facilities were located within the boundaries of SWC's existing CC&N,

On January 14, 2008, the ACC Utilities Division ("Staff") filed an insufficiency Letter
indicating that the Company's application did not meet the sufficiency requirements of the
Arizona Administrative Code ("A.A.C.") R14-2-402. Staff sent additional data requests to the
Company on January 31, 2008. On March 13, 2008, the Company filed its response to the first
sufficiency letter. On April 9, 2008, Staff filed a Second Insufficiency Letter listing additional
deficiencies to be cured for administrative purposes. On April 25, 2008, the Company filed its
response providing additional information to address the deficiencies. On May 27, 2008, Staff
filed a Sufficiency Letter indicating that the application had met the sufficiency requirements of
the A.A.C.

On May 30, 2008, a Procedural Order was issued setting the matter for hearing on August
7, 2008.

BACKGROUND

SWC is an Arizona limited liability company and is in good standing with the
Commission's Corporations Division. On December 20, 1995, in Decision No. 59431, the
Commission granted kiterchange Water Company ("INC"), an Arizona corporation, a CC&N to
provide water service within portions of Pima County. The water service area therein
certificated included the then contemplated master-planned community of Rancho Sahuarita,
which has since become a reality. On November 2, 1999, in Decision No. 62032, the
Commission authorized RSWC, an Arizona limited liability Company, to acquire the water
system assets and then existingCC&N of INC.

On October 15, and October 18, 2007, respectively, RSWC filed Articles of Amendment
with the Comlnission's Corporations Division for Rancho Sahuarita Water Company, L.L.C. in
which RSWC indicated that Mission Peaks 4000, LLC ("Mission Peaks 4000"), a Nevada
limited liability company, had acquired a 20 percent or greater membership interest in RSWC
and that its name was being changed to Sahuarita Water Company, L.L.C. SWC currently serves

l l al
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approximately a five square mile area with approximately 4,250 customers located in the Rancho
Sahuarita and Rancho Resort residential communities.

By this application and amended application, SWC is seeldng to extend its current CC&N
to include an additional 5,322 acres (approximately seven square miles in size) to provide water
service to approximately 20,300 additional customers. The requested extension area is located
southwest of the Company's existing CC&N near the Town of Sahuarita in southwest Pima
County and is non-contiguous to the existing service area. The Company estimates that 2,204
new customers will be served in the requested area by the end of the fifth year. Exhibit l is the
legal description and map of the proposed extension area.

9
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THE NAME/OWNERSHIP CHANGE

The change in name from RSWC to SWC was occasioned by requests for water service
which RSWC had received from several owners of real property near to the exterior boundades
of its existing CC&N. Each of the three entities requesting service are located outside of the
boundaries of the Rancho Sahuarita master-planned community but within the general vicinity of
the Town of Sahuarita, and the owners of Sahuarita Water thus concluded the name change
would be appropriate to reflect a more regional presence.

RSWC was initially owned by Sharpe & Associates, Inc. and Interchange Opportunity
Fund, L.L.L.P. As indicated above, Mission Peaks 4000, L.L.C. acquired a share of the
Company in 2007. With the filing of the Amended Articles of Organization and the name
change, SWC's current ownership percentages are as follows: Sharpe & Associates, Inc., 2/3
percent (.667); Mission Peaks 4000, L.L.C., 33 1/3 percent (33333), and Interchange
Opportunity Fund, L.L.L.P., 66 percent (66.00). Both limited liability companies are in good
standing wide the ACC Corporations Division. Interchange Opportunity Fund, a limited liability
limited partnership, is filed and up-to-date with the Arizona Secretary of State's Office, and the
agent/owners listed are David S. Cutler, CPA, and Sharpe & Associates, Inc.

In response to Staffs inquiry regarding any organizational and managerial structure
changes resulted from the name change and/or ownership change, SWC advised that the
organizational structure of SWC changed only in the sense that Mission Peaks 4000, LLC.
acquired a minority membership interest. SWC further advised that the managerial structure did
not change and that Sharpe and Associates, Inc. continued to be the Manager of SWC. Staff also
inquired if Mission Peaks, L.L.C. had any previous experience operating a water or wastewater
company and was advised that it did not and that in its status as a minority member, Mission
Peaks, L.L.C. would not be directly involved in the day-to-day operations of SWC.

i

Mission Peaks 4000, L.L.C., a Nevada limited liability company, is in good standing with
the ACC Corporations Division and is owned by American Nevada Company, L.L.C., Rancho
Maria Colorado, L.L.C., ANC Arizona I, L.L.C., and Tucson 4000, L.L.C. American Nevada
Company, L.L.C. is the managing partner for Mission Peaks, L.L.C. and was formed in 1974 as
the real estate development arm of the Greenspan group of companies. America Nevada's

I
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community developments are touted to be the most recognized in the Las Vegas valley setting
high standards for land use, architectural design and engineering. American Nevada Company,
L.L.C. is also in good standing with the ACC Corporations Division.

REQUESTS FOR SERVICE

SWC has received requests for services from MissiOn Peaks 4000, L.L.C. (pan owner of
SWC), Sahuarita Mission Partners, an Arizona general partnership, and the Arizona State Land
Department.

The Mission Peaks 4000 development covers 4,228 acres that it owns and anticipates
serving 15,000 residences. SWC indicates that this development, which will be referred to as
Mission Peaks Master-Planned Community ("Mission Pead<s"), will consist of: (1) 11,123
single-family units, (2) 2,371 active-adult units; (3) 1,506 multi-family units, and (4) an
additional 1.1 million square feet of non-residential use, which will include commercial
developments, recreation centers, places of worship, and a police and fire station. In addition,
current plans contemplate one (1) high school, one (1) middle school, and two (2) elementary
schools.

The Sahuarita Mission development covers 471 acres that it owns and anticipates serving
3,000 single-family residences. The Arizona Land Department currently contemplates a buildout
density of 2,300 single-family units for the 634 acres that it owns.

SWC anticipates that development in the proposed CC&N extension area will occur in
multiple phases over a thirty (30) year period of time. The applicant indicates that the overall
development pattern projected for the entire proposed CC&N extension area will be conducted in
three phases starting with the Mission Peaks 4000 development. This development will also be
divided into three phases, the first of which is not anticipated to be completed until 2014.

During StarTs review, it was noted that none of the requested extension areas were
contiguous to SWC's current CC&N, but that some of the extension area was contiguous to Las
Quintas Serer as Water Company ("Las Quintas"). Staff asked SWC if any of die entities
requesting service had contacted Las Quintas about providing water. The Company advised that
the only entity requesting service from SWC whose property boundary was adjacent to Las
Quintal was Mission Peaks. It was the Company's understanding that Mission Peaks spoke with
the majority owner of Las Quintas approximately two years ago regarding the possibility of
receiving water service, but that such contact did not result in any subsequent substantive
discussions, Although it's not a current requirement of water companies, Staff asked if SWC
had notified Las Quintas that SWC was requesting to serve the area. SWC responded that it did
not notify Las Quintas itself However, the prospect of SWC being the water provider to
Mission Peaks and the other properties has been a matter of common lmowledge in the
Sahuarita/Green Valley area for more than a year, and it has been the subject of a number of
newspaper articles discussing the proposed Mission Ped<s development. Through its own
research, Staff did find multiple articles about the Mission Peaks development and the provision

i
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of water by SWC. Additionally, no other utility companies or individuals have filed to intervene
in this docket.

FINANCE OF FACILITIES

The Company indicates that SWC will initially finance the required transmission and
distribution facilities using a combination of funds in the form of main line extension agreements
("MXAs") and off-site facilities agreements (Advances in Aid of Construction ("AIAC") and
Contributions in Aid of Construction ("CIAC")) with master developer(s) and/or subdivision
developer(s) approved by the Commission's Utility Division and common equity. The Company
indicates the reason that it will initially utilize MXA's and off-site facilities agreements for
funding was due to the size of the project and the fact that no infrastructure currently exists
within the CC&N extension area. The Company further indicates that once customers begin
taking service, the Company will utilize hook-up fees as the main source of funding. The
Company feels it is conceivable that at some point in the buildout of the existing CC&N and
CC&N extension areas, SWC might conclude that it also would be appropriate to finance a
portion of the water system capacity with long-term debt. At that point, SWC would seek and
obtain Commission authorization before incurring any long-term debt. The Company further
advised that depending on its financial situation at the time, SWC might consider common equity
as a means of financing a portion of the overall transmission system.

In Decision No. 62032 (November 2, 1999), the Commission authorized the Company an
Off-site Facilities Hook-up Fee Tariff. The tariff requires SWC to obtain a hook-up fee CIAC
determined by meter size and number of connections. The amount collected is to be deposited
into a trust account and used to finance the construction of off-site facilities. The hook-up fee
tarif f  states that its purpose is "to equitably apportion the costs of off-site water facil ity
development to serve the Company's Service Area among all new service connections in that
area." It is Staffs position that a company cannot use a combination of off-site serv ice
agreements and hook-up fees for new infrastructure. In other words, once a company has an
approved hook-up fee, that would be the method of  funding new of f -site infrastructure
requirements for new connections in addition to investment by the Company if needed. Thus,
Staff recommends that off-site infrastructure for new connections be funded through hook-up
fees and not off-site facilities agreements.

THE WATER SYSTEM

l

I
1

Staffs Engineering Report which is attached as Exhibit 2 describes die existing and
proposed water system in detail. The Company has one drinking water well with a production
capacity of 1,620 gallons per minute ("GPM"), three storage tanks with combined capacity of
2,550,000 gallons, and five pressure tanks which serve the existing CC&N. Although the
Company does not own the production well, the Company holds a 99 year lease agreement from
the Town of Sahuarita who does own the well. Staff concludes that the existing SWC system has
adequate production and storage capacity to serve the existing base of customers in the existing
CC&N.
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To serve the requested extension area the Company proposes to install, within five years,
new plant items including, but not limited to: (1) one new 1,500 GPM well, (2) three 600,000
gallon storage tanks, (3) one 2,500 GPM booster station; (4) one 1,700 GPM booster station; (5)
one 2,300 GPM booster station, and (6) one 3,300 GPM booster station and transmission mains.

In response to Staff data requests, the Company submitted an Engineer's Report and
InNastructure Analysis prepared by Westland Resources, Inc., that included a description of the
proposed new water system and estimated plant costs for the next five years (a summary of
which is in Exhibit 2) dirt totaled $l6,533,375. The Company does not expect to provide
service in the requested extension area until late 2009.

I

Staff concludes that the plant items listed above will provide the Company with sufficient
capacity to serve the requested extension area. Staff further concludes that it is reasonable to
assume that SWC will develop additional capacity as needed to meet future growth in the
requested extension area.

Staff concludes that the Company's estimates of the initial five year period expenditures
of $16,533,375 are reasonable and appropriate for this project. However, approval of this CC&N
application does not imply any particular future treatment for rate base. No "used and useful"
determination of the proposed plant in service was made, and no conclusions should be inferred
for future rate malting or rate base purposes.

ARIZONA DEPARTMENT
COMPLIANCE

OF ENVIRONMENTAL QUALITY ("ADEQ")

Compliance Status

ADEQ regulates the water system under ADEQ Public Water System I.D. No. 10-312.
ADEQ reported that it has determined that SWC is in compliance with ADEQ requirements and
is currently delivering water that meets the water quality standards required by Arizona
Administrative Code, Title 18, Chapter 4.1

Certificate ofApprovaI to Construct

The Company has not submitted ADEQ or other authorized agency-issued permits, either
Certificates of Approval to Construct ("ATC") or Certificates of Approval of Construction
("AOC"), for the plant items needed to serve the requested extension area. Staff recommends
that the Company docket as a compliance item in this case within three years of the effective
date of an Order in this proceeding copies of the ATCs for well(s), storage tank(s), booster pump
station(s) and distribution system that will be needed to serve the initial subdivision in the
requested extension area.

I

x Compliance status reports received from ADEQ on May 30, 2008.

1
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ARIZONA DEPARTMENT OF WATER RESOURCES ("ADWR") COMPLIANCE

Compliance Status

SWC is located in the Tucson Active Management Area ("AMA"), as designated by
ADWR. Staff received an ADWR compliance status report on June 23, 2008, and ADWR
reported that it has determined that SWC is currently in compliance with departmental
requirements governing water providers and/or community water systems.

Designation of Assured Water Supply ("DA WS ")

In its application, SWC indicates that it currently has a Designation of Assured Water
Supply from ADWR of 4,700 annual acre feet, and it submitted an application to ADWR on
November 23, 2007, to modify the Designation of Assured Water Supply, by way of an increase,
to reflect its ability to fully provide the projected water demand at buildout in both the existing
and proposed CC&N extension areas for the statutorily-prescribed 100 years. Accompanying
that request was an Assured Water Supply Hydrology Report for SWC that was prepared by
Brown and Caldwell, an engineering and hydrology consultant firm. SWC received an
insufficiency letter from ADWR on April l, 2008, and a response to the insufficiency letter was
sent to ADWR by SWC on July 7, 2008. SWC asserts the hydrology analysis in the above-
referenced report demonstrates the physical availability of 10,983 acre feet of local groundwater
for both the existing CC&N and the proposed CC&N extension areas of SWC at buildout for the
requisite 100 year period.

1

Staff recommends that the Company docket, as a compliance item in this case, within two
years of the effective date of the order granting the extension, documentation from ADWR
stating that the Company's DAWS has been modified to include this new extension area.

l
I
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I

IACC COMPLIANCE
I

I
I

According to the Utilities Division Compliance Section, *the Company has no delinquent
ACC compliance item.

WASTEWATER PROVIDER

According to the Company, wastewater service in the requested extension area will be
provided by either Pima County Wastewater Management or the Town of Sahuarita. The
Company advised that a determination had not yet been made between those two (2)
jurisdictional entities as to which would be the provider of wastewater services.
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CURTAILMENT PLAN TARIFF AND CROSS CONNECTION TARIFF

In Decision No. 65464, (December 19, 2002) the Commission approved a Curtailment
Plan Tariff for SWC. SWC also has a Cross Connection Tariff in place.

PROPOSED RATES

SWC has proposed to extend service to the extension property at its tariffed rates.

CITY OR COUNTY FRANCHISE/PERMIT

The Town of Sahuarita does not issue franchises. A permit is obtained from the Town
each time a project enters into the property, roads, or alley ways of Sahuarita. All extensions of
the SWC's facilities under the proposed CC&N extension would occur within unincorporated
areas of Pima County. SWC currently has a Public Utility License Agreement between Pima
County and SWC dirt pertains to SWC's use of public rights-of-way within the municipal
boundaries.

RECOMMENDATIONS

Staff recommends that the Commission approve SWC's request to transfer its CC&N
from Rancho Sahuarita Water Company, L.L.C. to Sahuarita Water Company, L.L.C., and for an
extension of its Certificate of Convenience and Necessity in a portion of Pima County to provide
water service, subject to compliance with the following conditions :

To require the SWC to charge its existing rates and charges in the proposed
extension area.

To require SWC to docket as a compliance item in this case within three years of
the effective date of an order in this proceeding copies of the Approval to
Construct for well(s), storage tank(s), booster pump station(s) and distribution
system that will be needed to serve the initial subdivision in the requested
extension area.

3. That the Company docket, as a compliance item in this case, within two years of
the effective date of the order granting the extension, documentation firm ADWR
stating that the Company's DAWS has been modified to include this new
extension area.

4. To require that off-site infrastructure for new connections be funded through
hook-up fees and not off-site facilities agreements.

Staff further recommends that the Commission's decision granting this extension of its
Certificate of Convenience and Necessity to the SWC be considered null and void after due

2.

1.
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process without further order from the Commission should SWC fail to meet conditions 2 and 3
within the time specified.
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MEMQBAEQQM

TO: Vicki Wallace
Chief, Consumer Services ¢ Special ProJects
Utllltle5 Dlvlslon

FROM : Barb Wells
information Technology 5l9eclal\5t
Ut\lltle5 Dlv15Ion

THRU: Del Smith

Enqmeermg 5upervl5or

Utlhtles Dlvl510n

DATE : Apri l  I  ,  2008

RE: SlllIII\lllTll wma cumrmlv, lac lnocxn in. w-uanan-01-uaan

The area requested by Sahuarnta Water Company, LLC (5ahuar\ta) for an extension
has been plotted uslnd a combmatnon of the legal descr1pt\on flied with the orsqmal
apphcatlon (for the acreage referred to as Sahuarlta Mnsslon Partners, LLC) and an
amended Medal descrlptnon (for the acreages referred to as Mnssnon Peaks 4000, LLC
and Arizona state Land Department). The amended legal descrmptuon has been
docketed. The medal descnptlon that was submitted for Sahuarsta Umfned School
District in the orqnnal apphcatlon has been omitted from the extension request since
thus area falls wathun the area already certlfucated to Sahuarmta.

The attached legal deecrlptlon Is complete and correct and should be used in
place of the orlgmal deecrnptlon submitted with the appllcatlorl .

Also attached are cop1e5 of the maps for your f1165.

:bow

Attachments

CCI Mr. Lawrence Robertson
MY. Deb Person (l'iarld Carried)
Ms; Dorothy Flame
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LEGAL DESCRIPTION

EXHIBIT UA

IN AND .I'O THE l*IULL.O\~8ING DESCRIBEDAN UNDIVIDED 513.33352 INTEREST
PARCELS : .-.._._

PARCEL-1 1

That par son Rf Sections 12
East. Gala and Sa1t River
described as follows:

and -13. Tmmshzp
Meridian. Puma

17 SouLli.
Liounzv.

Range I 2
Ail zone \

|

BEGINNING aL the Souihwesx c o r n e r  o f  s a i d  S e c t i o n VS:

THENCE Nor Rh no degrees "h mnnunes 09 seconds West along the
wésl lane of said Secllon 12 a distance of l.S50.77 feel to the
Weslvxlv right-of-wav line of MissJon Road as shown on Book 2 of
Records Rf Survev Ar P¢gp so, Records of Puma CaunLy. Arlzona,
said pour. bend; nm the arc of a non-Langent curve
the Southwest: a radial line of sand curve Lhrough sand
havens a bearing of Nor Rh 4° degrees 32 minutes S! seconds East:

concave LO
point.

THENCE Sounhnrlv along uh# arc of
having a radius Rf 2514.79 feet
degrees_.52 secondsrnx 1n1w-s.'>3
no a point of tangenvcv

for

said curve, to the r 1gh\ _
and a c e n t r a l angle of 08

an arc d;sLance of 436.35 feet

THENCE Snuth as degrees 34 mmnunes 11. seconds East along sald
ought-of -way hue a d1st_ance of 1530.70 feel to a point Rx'
curvature of tangent curve concave Lo the Nor theist:8

THENCE Southexiv along Lhe
hav1 ng a radius Rf I.l'~?5.'32
degrees 57 m1=\ut¢=s 28 seconds
in a point of tangency;

arc of sald curve. to Lhe let t.
t'eeL and a centrally angle of 14
for an arc distance of 520.94 feet

1

THENCE South ml degrees ll mlnules 42 seconds East along sand
rmght-ot'-wav 11ne a distance of 162.19 feet to a point. of
curvature of  a Langent curve concave Lo the Southwest:

_ to
angle of
70181.70

laB rlghL.
60 degrees
feet EO aiI

rHL~'c1=: Shuthellv .along the arc of Saud curve
having a radius of 6tv€:."0 feet and a cent re]
an minutes 44 seconds Ina' an arc distance of
pnml Rf \Eng»=~n<lv:

THENCE South 01 rbzgrees 43 minutes 55
r1g.hL-nf-wav fun? a dz slance of 87.39

seconds
feet

Easy along said

' I.

8696 467
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I
\ Page No.

Order No.
an

39 sp\:Or1dS
of Mxssxnn Roar!

or' a Langent

East along Lhe
a dlsnance of
CUfV€ concave

THENCE suuLh 03 degrees "fs minutes
re-establ ished r1,=;hL-uf-w=.-v l i ne
119.14 feet (fu a poll. or' curvature

the Nor theist :L o

THENCE Sourherlv along the arc of sa 1d
having a radius of 1,989.15-a feet . and a
deedens 57 !h`lllU¥.(:'S 08 seconds for am arc
feel Lm a point Rf  tangmllcv ;

curve v
central
distance

ro the let  t .
angle of 28

of \_024.5S

THENCE South
rug hl-of-wav
the North Hal

13 degrees 'I minutes so seconds East along said
line a dzszance of 234.19 fee: to the South line of
r of the Nor thwest Quarter of said Section IJ;

THENCE Nor Rh HE degrees .'m minutes vo seconds West 'along
South line ml' sou! Nut Rh Half a drsra1»ce of 2,073.85 feel tn
uesL line nr sand Norlhwvst Quarlvl 1

the
the

THENCE Nor Rh OD degrees
West hue a dlslanre Hz'

mlnutes 11

* .ll9.95 feel
I "a seconds Ugst along sand

LU ThE POINT OP BEGINNING.

PARCLEI , I I

That pnrmwn of  secl lon as, Township 17 south,
G1 la and Salt Ruvvr Base and Merldxan. Puma Coup
that pnrL 1oo nr' the Waring Lode Mining Claim
D:sLr1cL Hein; shown an 85.1:eral Survev No. M87
Bureau Q an .gggagement as granted by PaL enL r
34 of Deeds of Mlnes . Ar Page 220. Pima
descrlbed as fol lows:

Range 12
iv .  Ar i zona
i n Pima

on f i l e
recorded

County

East,
. and
Mlnmng

I H the
i n Book
Records, q

COMMENCING Ar. Lhe Scuthvnsr corner of  said Sect ion 13;

minutes 36 seconds West along Lhe
13 a distance of  445.60 feet Lo :he

point being on the .Westerly
Road as re-esnabUsheri from Lhe

THENCE North 83 degrees 55
Sooth ume of said Section
pmn'r UF BEUINECING. said
right-nf-wav Izne of Mlsstnn
exxsung pavutg of said road v

1

THENCE continue Nor Rh .SO
along; said Snuff. line s
Lo a l ine 440.00 f ee: '

-zszidsecnon lane of  said

degrees
o' Section

'HPSI o f

Section

55 rnmutes
13 a dxslance
and para l l e l

13

36 seconds nest
at ~_6s1.19 feeL
wolf Nor Rh-sounh

l
\

1

8696 468
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{

I\

THENCE South ll riegrées 'vi minutes 0"
right-of-wav line a d:sL.4nce- of 3S2,I4
sasxwmwc.

EXCEZPT l`rn1n Liu-* above dr=§¢l!"i'b&'d p r u p e r l l e s and a11v and a l 1
r i g h t s L o  o i l  . g a s . n u mer a l s and as s n  c r a ted .hvdrocarbnns as
r e s e r v e d o h  D o c k e t  2 ° : o  a v .  P a g e  2 6 6  a n d I r )  M c k e z 7944 a t Page
3 0 6 .

T H E R E E  S o u t h  2 5  d e g r e e s  X I  m i n u t e s
ugh:-of-way line a distance of
c u r v a t u r e  o f  a  x a n g e m  r m ' v e  c o c a

T H E N C E  S o uthe r ly  a lo ng  the
h a v i n g  a  r a d l u s  o f  8 5 7
5 2  m inute s  1 2  s e c o nd s
point ox lang encv .

PARCEL 1 1 I

THENCE Southerly along :he arc of said curve, Lm the right,
having a radius of 1147.53 feet and a central angle of 32
degrees 57 minutes 22 setsnds for an arc distance of 660.05 feet
Lo a porn: ox' r.angencv:

THENCE South
VIgel-nf-way
curvature of

THENCE Sounherlv along aha a1.r~ Rf saint curve. no the let t.
having a radius Rf I.-*b-$".£»O in-el, arid .a central angle of ."4
degree SJ m1 nutes 35 seconds for an arc d1sLanc.e of 644.07 feet
10 a poll of Langencv:

THENCE SoL1[h
¥\8h[-(\[°..g43V
CL! rVnLullE of

THENCE Nor Rh of degrees lo minutes 37 seconds
parallel line a distance al' 3.740.03 feet Lo
line of Missie Road:

Page 'or:. 3
Order No, 61377

as Segre-»=s ii. minutes 38 seconds East alnmg said
l 1ne a distance of 434.74 feet tn ,a point of
a Lange-nt. curve concave in the Soul huesc g

3 3  d e g r e e s  8 1
l i n e  a d i s t a nc e

ldHgEHl c u r v e

arc of sa.\d curve
_a\'1 (cat and a Ce;-ntral
for an arc dastancn of

minutes 58 seconds East along
of . 1,978.92 feel. to 'a
concave Let the Nor theist

) 4 s ec on ds E as t a l o n g s a i d
4 3 0 .7 6 f e e : La a p o i n t o f

v e  x o  : h e  S o u L h u e s L

5&C 8Ud5
Keel

696

s Lm
3 H 3 ] v  o f

2 0 7 .5 5

1

Rasa along said
Lo Lhe POINT O?

West
said

a l o n g s a i d
r i g h t - n f - w a v

•
s

the right ,
13 degrees
feet to a

.said
p o i n t al '

469

I

I
I



1.

Page 46.
Urger So.

4
61977

That portion of Secuzon 13. Township 17 South. Range 12 East,
Gila and Salt River Base and Meridian. Pima County. Aizona, and
that porcine of the Waring Lode Mining Claim in .Pima Mining
District being shown on M1 nera1 Survey No. 4187 in file in the
Bureau of Land Management as granted by patent recorded . in Book
34 'of Deeds of Mines at Page 220, Pima County Records.
described as fnlious:

BEGINNING Ar Lhe SouLheasr earner Rf said Sectzun 13

THENCE Nor Rh 89 degrees 55 minutes Je seconds west along the
South l ine of  said Sect ion 13 a distance or? 343.54 feet no :he
Easter ly r1ghL-of -wav  l ine of Mission Road. as re-estabhshed
f rom the ex lslxng pav ing. of  said road:

THENCE Nor Rh I I degrees 24 mznunes O2 seconds west along sand
right-of-wav l ine a d1sL_mce of 312.50 t̀ eeL In a pond of
curvature o f a tangent. curve concave t o the west I

n

THENCE Nor therly along the arc of sald curve. Lo the let  t .
having a radius of 9§?.£»'8v feet and a central angle or' 13 degree-s
SO nununes 12 seconds for are arc dnslance of 231.79 feel no a
point  of  tansencv :

THENCE Nor Rh "5 degrees IS nunutes N seconds West sald
r1ghL~oi-way l ine a distance of 430.78 feel Lo .point of
curvature of  a tangent curve concave w the SouLhwest

along
a

THENCE Nor therlv a1org.g._Lhe.__arc
hav ing a radius of  l .2f l7.>J
degrees 57 minutes 22
to the .point  of  tangency:

of said curve.._ \o...__\.he.__ let t,
.  f e e t and a cent ra l angle of 32

seconds for an are r11s.tancr> Rf 717.57 feel

in

THENCE Nor Rh 58 degrees IS minutes 38 sccurnds West along sa 1d
r ight -nf -way lane a d1s:ance of 434. feet LQ a point of
curvature or' a tangent curve concave Lm t.hE- Nor theist.

~l_r
J'-I

THENCE Nor therly along the arc of sand curve. to Lhe. r1l;hL.
having a radius of l.3S".!40 feeL and a cent ra l angle of 24
degrees SO uunuces 38 seconds for an arc d 1stance of 600.62 f eel
Lo a point of tangency:

THEME Nor Rh 33 degrees 21 minutes 58 spccnds west along said
r1ghL-nf -way ume a durance Rf 2519.89 .feet to a point of
curvature ox' a Lange nr. C\H'VE concave to the Nor theist :

x
1

8696 470

l



Nu. '>
Ulld\°l Nu. »*Ill 377

THENLIE Nnrnherlv .along thy* arc
having raduxs of l.8'8. feet
.degrees 57 manures 08 seconds
LD a of Langencv:

.8 BE'

of sazrl curve. to the rlghL.
and a central angle of 29

for an arc dasnanc-ee of 972.27 feet
pol 111

THENCE Nor Rh 03 degrees "Ia manures 50 seconds
right-nf-way Ume a d 1sLarace of 40.50
5ouLh Rf and parallel wall the Nor Rh l 1ne Ni
sand print. being on the Sauih r1ght~of-wav line
Road:

wesley along
(he: to a po1 ni' 75.00

sand section
of Helmet

said
fem
13,

Peak

THENCE Sr»uLh 69 degrees 43 minutes lb seconds East. along said
parallel line a dxslance Ru' 3.606.147 fee: no the East lane of
the Nor theist Ouarter bf sud Section 13:

'l"HEN1.1I' Smug no degrees la minutes 59
3a5.x :me a dlSiancr Rf ".553.56 fr-em
said NorLhea.sl Quai tar:

seconds FAS( Said
no Lne Southeast corner at

along

the
13 a

THENCH South of degrees
East I ire of Govern.-nem
nhsmance Cr' 2. 1]0.1lb feet7

I »s

L N I

l  U

mznules 15 seconds East along
1 and 4 of said Section

Lhe pr>1nT or BEGINNING;

EXCEPT any and all r1g,hLs Lo oil. gas. minerals and assoclaLed
hydrocarbons as reserved m Docket 2220 at Page 266 and Mn
Docket 7944 Ar Page J o .

Jo.
Ii.

I

l
-11

. /.

8696 47 1
9
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February 15 2008
Psomas #95016-10

LEGAL DESCRIPTION
RANCHO SAHUARITA WATER COMPANY BOUNDARY

PARCEL 1
Portions of Sections 24 through 27, and 34 through 36, Township 17 South, Range 12 East
and portions of Sections 19 and 30, Township 17 South, Range 13 East, Gila and Salt River
Meridian, Pima County, Arizona and shown in Record of Surveys Book 41 at Page 22 and
Book 45 at Page 92, records of Pima County Arizona, described as follows:

BEGINNINGat the North one-quarter corner of said Section 27,

THENCE upon the North line of said Section, N 89°21'41" E a distance of 1341 .87 feet,

THENCE continue upon said north line, N 89°20'54" E a distance of 1342.07 feet to the
northwest corner of Section 26,

THENCE upon the north line of said Section 26, N 89°20'30" E a distance of 1322.48 feet,

THENCEcontinue upon said north line, N 89°20'16" E a distance of 1325.05 feet to the
north one-quarter corner,

THENCE continue upon said north line, N 89°20'57" E a distance of1335.10 feet,

THENCE N 89"20'28" E a distance of 1311.91 feet to the southwest corner of Section 24,

THENCE upon the west line of said Section 24, N 01 °11'04" W a distance of 2639.36 feet to
the west one-quarter corner,

THENCE continue upon said west line, N 01 °08'44" W a distance of 1319.49 feet to the
north line of the south one-half of the north one-half of said Section 24,

THENCE upon said north line, N 89°25'57" E a distance of 2657.64 feet,

THENCE continue upon said north line, N 89°23'50" E a distance of 1329.33 feet,

THENCE continue upon said north line, N 89°24'36" E a distance of 1139.69 feet to the
westerly right-of-way of Mission-Twin Buttes Road, recorded in Road Maps Book 1 at
Pages 20-23 and Book 12 at Page 31, records of said Pima County,

THENCE upon said westerly right-of-way the following 14 courses and distances:

1) S 12°26'32" E a distance of 6002.25 feet,

2) N 77°3:3'28" E a distance of 10.00 feet to a point on the arc of a non-tangent curve
concave westerly, a radial line of said curve through said point having a bearing of
N 77°33'31" E,

BOUNDARY_01 .ref 1
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3) Southerly upon the arc of said curve, to the right, having a radius of 9269.74 feet and a
central angle of 5°15'49" for an arc length of 851 .59 feet to a point of tangency,

4) S 07°10'40" E a distance of 633.01 feet to a point of curvature of a tangent curve
concave northwesterly,

5) Southwesterly upon the arc of said curve, to the right, having a radius of 955.37 feet and a
central angle of 85°29'56" for an arc length of 1425.64 feet to a point of tangency,

6) S 78°19'16" W a distance of 588.25 feet to a point of curvature of a tangent curve
concave northerly,

7) Westerly upon the arc of said curve, to the right, having a radius of 2824.93 feet and a
central angle of 14°32'34" for an arc length of 717.02 feet to a point of tangency,

8) N 87°08'11" W a distance of 120.17 feet to a point of curvature of a tangent curve
concave southeasterly,

9) Southwesterly upon the arc of said curve, to the left, having a radius of 1849.57 feet and a
central angle of 52°03'35" for an arc length of 1680.55 feet to a point of tangency,

10)S 40°48'14" W a distance of 1259.01 feet to a point of curvature of a tangent curve
concave northwesterly,

11) Southwesterly upon the arc of said curve, to the right, having a radius of 676.78 feet
and .a central angle of 10°31'45" for an arc length of 124.37 feet to a point of tangency,

12) S 51 °t9'59" W a distance of 2263.92 feet to a point of curvature of a tangent curve
concave southeasterly,

13) Westerly upon the arc of said curve, to the left, having a radius of 756.78 feet and a
central angle of 54°16'41" for an arc length of 716.92 feet to a point of tangency,

14) S 02°56'42" E a distance of 1284.38 feet to the northerly right-of-way of Twin Buttes-
McGee Road recorded in Road Maps Book 2 at Pages 184-186, records of said Pima
County,

THENCE upon said northerly right-of-way line the following to courses and distances,

1) S 89°40'33" W a distance of 103.05 feet to a point of curvature of a tangent curve
concave southerly,

2) Westerly upon the arc of said curve, to the left, having a radius of 2894.79 feet and a
central angle of 7°29'45" for an arc length of 378.72 feet to a point of tangency,

3) S 82°10'48" W a distance of 187.02 feet to a point of curvature of a tangent curve
concave northerly,

BOUNDARY_01 .Rf 2
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THENCE upon said east line, N 01°t1'55" W a distance of 1024.90 feet to the southone-
quarter.oornerotSection 26,

THENCE upon the south line of said Section, S 89°18'08" W a distance of 1524.37 feet,

4) Westerly upon the arc of said curve, to the right, having a radius of 1879.86 feet and a
central angle of 13°26'00" for an arc length of 440.74 feet to a point of tangency,

5) N 84°23'12" W a distance of 927.54 feet to a point of curvature of a tangent curve
concave northerly,

10) Westerly upon the arc of said curve, to the left, having a radius of 1939.86 feet and a
central angle of 11°33'45" fer an arc length of 391 .47 feet to a point of tangency,

8) Westerly upon the arc of said curve, to the left, having a radius of 602.96 feet and a
central angle of 24°15'25" for an arc length of 255.27 feet,

7) N 70°17'27" W a distance of 166.64 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 19°43'06" E,

9) S 85°36'25" W a distance of 63.46 feet to a point of curvature of a tangent curve
concave southerly,

February 15 2008
Psomas #95016-10

6) Westerly upon the arc of said curve, to the right, having a radius of 542.96 feet and a
central angle of 14°05'45" for an arc length of 133.58 feet to a point of tangency,

THENCE N 00°47'09" W a distance of 1331 .20 feet,

11) S 74°02'40" W a distance of 691 .23 feet to a point of curvature of a tangent curve
concave northerly,

THENCE N 00°46'29" W a distance of 2038.55 feet,

12) Westerly upon the arc of said curve, to the right, having a radius of 1270.00 feet and a
central angle of 13°15'46" for an arc length of 293.98 feet to a point of tangency,

13) S 87"18'26" W a distance of 48.88 feet,

THENCE N 89°13'05" E a distance of 1531 .71 feet to the east line of the northeast one-
quarter of Section 35,

THENCE continue upon said south line, S 89°19'01" W a distance of 1124.01 feet to the
northeast corner of Section 34,

THENCE upon the east line of said Section, S 01°23'09" E a distance of 134473 feet,

THENCE N 86°28'30" W a distance of 1378.82 feet,

BOUNDARY_O1 .rte 3
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THENCE upon the north line of said Section 21, N 88°57'37" E a distance of 1681 .96 feet,

THENCE S 01°49'19" E a distance of 3226.42 feet to the northerly right-of-way of Twin
Buttes Road, recorded in Surveys Book 5 at Pages 17 and 19, records of said Pima
County, lying on the arc of a non-tangent curve concave northerly, a radial line of said
curve through said point having a bearing of S 03°41'28" E,

THENCE upon said northerly right-of-way the following 30 courses and distances:

1) Westerly upon the arc of said curve, to the right, having a radius of 634.1 B feet and a
central angle of 2"43'13" for an arc length of 30.11 feet to a non-tangent line,

2) S 89°10'36" W a distance of 113.99 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 00°51'39" w,

3) Westerly upon the arc of said curve, to the left, having a radius of 1436.65 feet and a
central angle of 17"47'23" for an arc length of 446.06 feet to a non-tangent line,

4) S 71 °14'59" W a distance of 433.16 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through.said point having a bearing of
N 18°33'53" w,

5) Northwesterly'up'on°the arc of said curve, to the left, having a radius of 2072.29 feet
and a central angle of 7°50'43" for an arc length of 283.75 feet to a point of reverse
curvature of a non-tangent curve, concave northerly, a radialline of said curve through
said point having abearing of S 26°29'45" E,

6) Westerly upon the arc of said curve, to the right, having a radius of 1649.24 feet and a
central angle of 33°12'23" for an arc length of 955.83 feet to a non-tangent line,

7) N 83°16'46" W a distance of 300.48 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 06°41'16" E;

8) Westerly upon the arc of said curve, to the left, having a radius of 2617.41 feet and a
central angle of 19°23'3t" for an arc length of 885.87 feet to a point of compound
cuwatu re of a non-tangent curve concave southeasterly, a radial line of said curve
through said point having a bearing of N 12°39'55" W,

9) Southwesterly upon the arc of said curve, to the left, having a radius of 892.72 feet and
a central angle of 26°06'18" for an arc length of 406.74 feet to a non-tangent line,

10) S 51 °13'30" W a distance of 231 .88 feet to a point of curvature of a tangent curve
concave northwesterly, .

I

BOUNDARY_01 .ref 5



February to 2008
Psomas #95016-10

11) Southwesterly upon the arc of said curve, to the right, having a radius of 856.38 feet
and a central angle of 29°24.'463 for an arc length of 439.62 feet to the west line of the
east one-half of said Section 20,

12) Upon said west line, N 01°46'54" W a distance of 45.36 feet,

13) S 80°53'44" W a distance of 9.64 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 09°16'22" w,

14) Westerly upon the arc of said curve, to the left, having a radius of 2189.63 feet and a
central angle of 17°47'42" for an arc length of 680.06 feet to a non-tangent line,

15) S 62°58'37" W a distance of 766.40 feet to a point on the arc of a non-tangent curve
Concave northwesterly, a radial line of said curve through said point having a bearing of
S 27°02'25" E,

16) Southwesterly upon the arc of said curve, to the right, having a radius of 2698.50 feet
and a central angle of 7°13'17" for an arc length of 340.11 feet to a non-tangent line,

17) S 70°09'35" W a distance of 314.36 feet to a point on the arc of a non~tangent curve
concave southeasterly, a radial line of said curve through said point having a bearing of
N 19°46'58" w,

18) Southwesterly upon the arc of said curve, to the left, having a radius of 2001 .81 feet
and a central angle of 10°22'42" for an arc length of 362.60 feet to a non-tangent line,

19) S 59°47'07" W a distance of 404.63 feet to the west line of Section 20,

20) Upon said west tine, S 01 °41'07" E a distance of 49.31 feet to the southwest comer,

21) Upon the south line of said Section 20, N 89°02'25" E a distance of 5.45 feet to a
point on the arc of a non-tangent curve concave southeasterly, a radial line of said curve
through said point having a bearing of N 31°57'43" W;

22) Southwesterly upon the arc of said curve, to the left, having a radius of 1541 .19 feet
and a central angle ef 3°38'01" for an arc length of 97.74 feet to a point of reverse
curvature of a non~tangent curve concave northwesterly, a radial line of said curve through
said point having a bearing of s 35°40'20" E,

23) Southwesterly upon the arc of said curve, to the right, having a radius of 1481 .19 feet
and a central angle of 5°34'21" for an arc length of 144.06 feet to a non-tangent line,

24) S 59°48'34" W a distance of 896.58 feet to a point on the arc of a non-tangent curve
concave northerly, a radial line of said curve through said point having a bearing of
S 30°11'18" E,
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THENCE N 00°07'13" W a distance of 1243:26 feet to the south line of Section 27,

THENCE upon the south line of said Section, S 89°18'00" W a distance of 1374.64 feet to
the south one-quarter corner,

THENCE upon the west line of the east one-half of said Section 27, the following 4
courses and distances: -

1) N 00"50'51" W a distance of 1316.70 feet,

2) N 00°49'57" W a distance of 1317.07 feet,

3) N 00°49'36" W a distance of 1317.21 feet,

4) N 00°49'40" W a distance of 1317.77 feet to the POINT OF BEGINNING.

TOGETHER WITH:
PARCEL z

Portions of Sections 19 through 21 , 29 and 30, Township 17 South, Range 13 East, Gila
and Salt River Meridian, Pima County, Arizona and shown in Book 41 of Surveys, Page
22, Records of Pima County, Arizona described as follows:

BEGINNING at the northwest corner of Section 19,

THENCE upon the north line of said Section, N 89°06'58" E a distance of 2567.47 feet to
the north forequarter corner, .

I
I

THENCE continue upon said north line, N 89°D6'28" E a distance: 2628.85 feet to the
northwest corner of Section 20,

THENCE upon the west line of said Section 20, S 01°41'07" E a distance of 30.00 feet,

THENCE N 88°43'21" E a distance 0f1979_26 feet, J

THENCE S 01 °41'07" E a distance of 399.99 feet,

THENCE N 88°43'21" E a distance of 668.88 feet to the west line of the east one-half of
said Section 20,

THENCE upon said west line, N 01°46'54" W a distance of 430.00 feet to the north line of
said Section 20,

THENCE upon said north line, N 88°43'OO" E a distance of 2647.38 feet to the northwest
corner of Section 21 ,
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25) Westerly upon the arc of said curve, to the right, having a radius of 1752.46 feet and
a central angle of 30°05'12" for an arc length of 920.24 feet to a point of reverse
curvature of a non-tangent curve concave southerly, a radial line of said curve through
said point having a bearing of N 00°05'12" W,

be) Westerly upon the arc of said curve, to the left, having»a radius of 869.19 feet and a
central angle of 13°15'29" for an arc length of 201 .13 feet to a point of reverse curvature
of a non-tangent curve concave northerly, a radial line of said curve through said point
having a bearing of s 13°21'52" E,

27) Westerly upon the arc of said curve, to the right, having a radius of 2325.40 feet and
a central angle of 34°27'47" for an arc length of 1398.71 feet to a non-tangent line,

28) N 68°53'14" W a distance of 151 .79feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 21°04'23" E,

29) Westerly upon the arc of said come, to the left, having a radius of 1010.68 feet and a
central angle of 26°56'23" for an arc length of 475.21 feet to a non tangent line,

30) S 84°05'18" W a distance of 381 .65 feet to the easterly right-of-way of Mission-Twin
Buttes Road recorded in Road Maps Book 1 at Pages 20-23, records of said Pima
County, .

THENCE upon said easterly right-of-way, N 12°26'32" W a distance of 4625.24 feet

THENCE N 89°25'11" E a distance of 86.94 feet to the west line of Section 19,

THENCE upon said west line, N 01°14'52" W a distance of 1311 .71 feet to the
POINT OF BEGINNING.

TOGETHER WITH:
PARCEL 3

All of Section 16, Township 17 South, Range 13 East, Gila and Salt River Meridian, Pima
County, Arizona, Except the north 75 feet. .

TOGETHER WITH:
PARCEL 4

A portion of Section 35, Township 17 South, Range 12 East, Gila and Salt River
Meridian, Pima County, Arizona and shown in Record of Surveys Book 41 at Page 22,
records of Pima County Arizona, described as follows:

BEGINNING at the east one-quarter Corner of said Section 35:

1

BOUNDARY_O1 .ref 7

I



i
\

February 15 2008
Psomas #95016-10

THENCE upon the east line of said Section, S 00°16'41" E a distance of 1684.22 feet to the
northerly right-of-way of Twin Buttes-McGee Road recorded in .Road Maps Book 2 at Pages
184-186, records of said Pima County,

THENCE upon said northerly right-of-way, S 89°40'33r° W a distance of 103.88 feet to the
easterly right-of-way of Mission-Twin Buttes Road recorded in Road Maps Book 12 at Page
31, records of said Pima County,

THENCE upon said easterly right-of-way, N 02°56'42" W a distance of 1288.04 feet to a
point of curvature of a tangent curve concave easterly,

THENCE northerly upon the arc of said curve, to the right, having a radius of B76.78 feet
and a central angle of 43°13'34" for an arc length of 510.59 feet to the east line of said
Section 35,

THENCE upon east line, S 01 °46'39" E a distance of 73.92 feet to the POINT OF
BEGINNING.

TOGETHER WITH:
PARCEL 5

A portion of Section 35, Township 17 South, Range 12 East and a portion of Section 2 ,
Township 18 South, Range 12 East, Gila and Salt River Meridian, Pima County, Arizona
and shown in Record of Surveys Book 41 at Page 22, records of Pima County Arizona,
described as follows:

I
BEGINNING at the northeast corner of said Section 2'

THENCE upon the east line of said Section, S 00°11'26" E a distance of 1214.24 feet to a
point on the easterly right-of-way of Mission-Twin Buttes Road recorded in Road Maps Book
12 at Page 31, records of said Pima County,

THENCE upon said easterly right~of-way, N 02°56'42" W a distance of 2129.52 feet to the
southerly right-of-way of Twin Buttes-McGee Road recorded in Road Maps Book 2 at Pages
184-186, records of said Pima County,

THENCE upon southerly right-of-way, N 89°40'33" E a distance of 100.94 feet to the east
line of said Section 35,

THENCE upon said east line, S 00°16'41V E a distance of 913.05 feet to the
POINT OF BEGINNING.

TOGETHER WITH:
PARCEL 6

BOUNDARY_01 .Rf
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A portion of Section 35, Township 17 South, Range 12 East and a portion of Sections 1
and 2, Township 18 South, Range 12 East, Gila and Salt River Meridian, Pima County,
Arizona and shown in Record of Surveys Book 41 -at Page 22 and Book 45 at Page 92,
records of Pima County Arizona, described as follows:

BEGINNING at the south one-quarter corner of Said Section 35,

THENCE upon the south line of said Section 35, S 89°36'56" W a distance of 1800.65 feet,

THENCE N 01 °10'34" W a distance of 764.87 feet to the southerly right-of-way of Twin
Buttes-McGee Road recorded in Road Maps Book 2 at Pages 184-186, records of said Pima
County,

THENCE upon said southerly right-of-way the following 13 courses and distances,

I

1) N 87°18'26" E a distance of 294.56 feet to a point of curvature of a tangent curve
concave northerly,

2) Northerly upon the arc of said curve, to the left, having a radius of 1330.00 feet
and a central angle of 13°15'46" for an arc length of 307.87 feet to a point of tangency,

3) N 74°02'40" E a distance of 691 .20 feet to a point of curvature of a tangent curve
concave southerly,

4) EasteNy upon the arc of said curve, to the right, having a radius of 1879.86 feet
and a central angle of 11"33'45" for an arc length of 379.36 feet to a point of tangency,

5) N 85°36'25" E a distance of 66.39 feet to a point on the arc of a non-tangent curve
concave southerly, a~radial line of said curve through said point having a bearing of
N 04°14'32" w,

8) Easterly upon the arc of said curve, to the right, having a radius of 542.99 feet
and a central angle of 23°56'23" for an arc length of 226.87 feet to a non-tangent line,

I

7) S 70°17'27" E a distance of 166.87 feet to a point of curvature of a tangent curve,
concave northerly,

I
8) Easterly upon the arc of said curve, to the left, having a radius of 602.96 feet
and a central angle of 14°05'45" for an arc length of 148.34 feet to a point of tangency,

9) S 84°23'12" E a distance of 927.54 feet to a point of curvature of a tangent curve,
concave northerly,

10) Easterly upon the arc of said curve, to the left, having a radius of 1939.86 feet
and a central angle of 13°26'00" fer an arc length of 454.81 feet to a point of tangency,

11) N 82°10'48" E a distance of 187.02 feet to a point of curvature of a tangent curve,
concave southerly,
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-12) Easterly upon the arc of said curve, to the right, having a radius of 2834.79 feet
and a central angle of 7°29'45" for an arc length of 370.87 feet to a point of tangency,

13) N 89°40'33" E a distance of 105.94 feet to the westerly right-of-way of Mission-Twin
Buttes Road recorded in Road Maps Book 12 at Page 31, records of said Pima County,

THENCE upon said westerly right-of-way the following 6 courses and distances,

1) S 02°56'42" E a distance of 2415.93 feet to a point of curvature of a tangent curve
concave easterly,

2) Southerly upon the arc of said curve, to the left, having a radius 0f 756.78 feet and a
central angle of 33°37'34" for an arc length of 444.14 to a point of tangency,

3) S 3B°34'18" E a distance of 300.36 feet to a point Cf curvature of a tangent curve
concave northeasterly,

I

4) Southeasterly upon the arc of said curve, to the left, having a radius of 756.78 feet and
a central angle of 43"59'24" for an arc length of 581 .03 feet to a point of tangency,

I 5) S 80°33'43" E a distance of 12.61 feet to a point on the arc of a non-tangent curve
concave southwesterly, a radial line of said ewe through said point having a bearing of
N 09°26'20" E,

1 6) Southeasterly upon the arc of said curve, to the right, having a radius of 676.78 feet
and a central angle of 34°25'30" for an arc length of 406.63 feet to the south line of the
north one-half of said Section 1,

THENCE upon said south line, N 89°58'30" W a distance of 1111.01 feet to the east one-
quarter comer of said Section 2,

THENCE upon the south line of the northeast one-quarter.of said Section 2,
N 89°4Q'13" W a distance of 2610.14 feet to the center one-quarter corner,

THENCE upon the west line of said northeast one-quarter, N 00°40'50" W a distance of
2605.25 feet to the POINT OF BEGINNING.

Prepared by:
PSOMAS

n~
.27739
ERNEST
GUM

I

Ernest Gomez, AZ. R`L.s. 27739
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EXHIBIT 2

MEMORANDUM

DATE June 26, 2008

Vicki Wallace, Chief
Consumer Services & Special Projects

FROM : Dorothy Hairs, P. E.
Utilities Engineer

RE: WATER CC&N EXTENSION FOR SAHUARITA WATER COMPANY,
LLC.
DOCKET nos. W-03718A-07-0687

1. Introduction

t

I

I

I

I

+

Sahuarita Water Company, LLC. ("Sahuarita" or "Company") has submitted a Certificate of
Convenience and Necessity ("CC&N") extension application to the Arizona Corporation
Commission ("ACC") to provide water services near the Town of Sahuarita ("Town") in
southwest Pima County. The Company currently serves approximately a five square mile
service area. The Company has an existing customer base of approximately 4,250 customers.
The requested extension area, which is non-contiguous to the existing service area, is
approximately seven square miles in size. -The requested extension area is located southwest of
the Company's existing CC&N. If this application is approved, the Company estimates that it
will be serving 2,204 new customers in the extension area within five years.

i
a

11. Analysis of Water Systems

Existing System

The Company operates a water system that consists of one drinking water well (having a
production rate of 1,620 gallons per minute ("GPM")), three storage tanks (having a combined
capacity of 2,550,000 gallons), and f ive pressure tanks which serve the existing CC&N.
Although the Company does not own the production well, the Company holds a 99 year lease
agreement from the Town who owns the well. The existing Sahuarita system has adequate
production and storage capacity to serve the existing base of customers in the existing CC&N.

Proposed System

To serve the requested extension area within the next five years, the Company proposes to
install, within five years, new plant items including but not limited to (1) one new 1,500 GPM
well, (2) three 600,000 gallon storage tanks, (3) one 2,500 GPM booster station, (4) one 1,700
GPM booster station, (5) one 2,300 GPM booster station, (6) one 3,300 GPM booster station and

TO:

r

I



year Plant Description Quality Unit Price
($/unit)

Amount ($)

2008 No Activi 0

2009 No Activity 0

2010 New 1,500 GPM well 1 unit 1,100,000 1,100,000

600,000 gallon forebay reservoir 1 unit 600,000 600,000

24-inch DIP water main 7,200 (in feet) 175 900,000
16-inch DIP water main 14,400 (in feet) 120 1,728,000
12-inch PVC main 3,000 (in feet) 80 240,000

a station2,500 GPM booster p 1 unit 525,000 525,000
IO station1,700 GPM booster p 1 unit 425,000 425,000

2,300 GPM booster pump station 1 unit 525,000 525,000
16-inch PVC water main 2,1600 (in feet) 120 259,200
12-inchPVC water main 8,400 (in feet) 80 672,000
24-inch DIP main 4,700 (in feet) 175 822,500

Contingencies ,25%Engineering,
Inspection & Permits

1,949,175

Subtotal 9,745,875

2011 600,000 gallon reservoir 1 unit 600,000 600,000
• station3,300 GPM booster p 1 unit 600,000 600,000

12-inch PVC water main 27,000 (in feet) 80 1,584,000
24-Mch DIP main 8,400(in feet) 175 1,470,000

Contingencies,25%Engineering,
Inspection & Permits

1,207,500

Subtotal 6,037,500

2012 600,000 gallon forebay reservoir 1 unit 600,000 600,000
Contingencies,25%Engineering,

Inspection & Permits
150,000

Subtotal 750,000

Total 16,533,375

llllll_ll lllllllllll II llllllll

Sahuar i t a  Wate r  Company,  LLC
Docke t  No. W-03718A-07-0687
Page 2

t ransmiss ion mains .  The  Company does  not  expect  to provide  service  in  the  reques ted extens ion

area unti l  late 2009.

Est imated Cost  of the  Proposed Svstem

I n  r esponse t o  S t a f f  da t a  r eques t s ,  t he Com pany  subm i t t ed  an  Eng i neer ' s  Repor t  and
Infrastructure Analysis prepared by Westland Resources, Inc. The report included a description
of the proposed new water system and estimated plant costs which totaled $16,533,375 .

The summary of the  infras t ructure  pipel ines  and thei r  es t imated cos t s  for  the  fi r s t  five  years  are

as follows :

I



!

Sahuarita Water Company, LLC
Docket No.W-03718A-07-0687
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Staff concludes that the estimated costs listed above are reasonable. However, no "used and
useful" determination of the proposed plant was made, and no conclusions should be inferred for
rate making or rate base purposes.

In. Arizona Department of Environmental Quality ("ADEQ") Compliance

Compliance Status

ADEQ regulates the water  system under  ADEQ Public Water  System I.D.  #10-312.  ADEQ
reported that it has determined that Sahurita is in compliance with ADEQ requirements and is
cur r en t ly del iver in g  wa ter  th a t  meet s  th e wa ter  qua l i ty s t an da r ds  r equi r ed  by Ar izon a
Administrative Code, Title 18, Chapter 4.1

Ceniiicate of Approval to Construct

The Company has not submitted ADEQ or  other  author ized agencies issued permits,  ei ther
Cer tificates of Approval to Construct  ("ATC") or  Cer tificates of Approval of Construction
("AOC") for  the plant items needed to serve the requested extension area. Staff recommends
that the Company docket, as a compliance item in this case, within two years of the effective
date of the Order copies of the ATCs for wel1(s), storage tend<(s), booster pump station(s) and
distribution system that will be needed to serve the initial subdivision in the requested extension
area.

I v . Arizona Department of Water Resources ("ADWR") Compliance

Compliance Status

Sahurita is located in the Tucson Active Management Area ("AMA"), as designated by ADWR.
Staff received an ADWR compliance status report on June 23, 2008, ADWR reported that it has
determined that  Sahuar i ta  Water  Company is cur ren t ly in  compliance with  depar tmen tal
requirements governing water providers and/or community water systems.

Designation of Assured Water Supply ("DAWS")

Staff recommends that the Company docket, as a compliance item in this case, within two years
of the effective date of the order granting the extension, documentation firm ADWR stating that
the Company's DAWS has been modified to include this new extension area.

v. ACC Compliance

According to the Utilities Division Compliance Section, the Company has no delinquent ACC
compliance items.

1 Compliance status reports received from ADEQ on May 30, 2008.
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VI. Curtailment Tariff

The Company has an appt<>ved curtailment tariff

VII. Wastewater Provider

According to the Company wastewater service in the requested extension area will be provided
by either Pima County Wastewater Management or the Town.

VIII. Summary

I. Conclusions

1. According to the Utilities Division Compliance Section, Sahuarita has no delinquent ACC

compliance items.
r
t

|

l

Sahurita is in compliance with ADEQ requirements and is currently delivering water that
meets the water quality standards required by Arizona Administrative Code, Title 18,
Chapter 4.

3. Sahuarita is currently in compliance with ADWR requirements governing water providers
and/or community water systems.

Sahuarita is in ADWR Tucson AMA.
l
|
1The existing Sahuarita system has adequate production and storage capacity to serve the

existing base of customers in the existing CC&N. Staff concludes that the plant items
listed above will provide the Company with sufficient capacity to serve the requested
extension area. Staff further concludes that it is reasonable to assume that Sahurita will
develop additional capacity as needed to meet future growth in the requested extension

area.

1

i

6. The Company estimates that the total cost to install the water infrastructure to serve the
requested area for the next five years is $l6,533,375. Staff concludes that the Company's
estimates of the initial five year period expenditures are reasonable and appropriate for
this project. However, approval of this CC&N application does not imply any particular

future treatment for rate base. No "used and useful" determination of the proposed plant
in service was made, and no conclusions should be inferred for future rate making or rate

base purposes.

II. Recommendations

i

2.

4.

5.

1. Staff recommends that the Company docket, as a compliance item in this case, within two
years of the Order copies of the Approval to Construct for we11(s), storage tank(s), booster

z
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pump station(s) and distribution system that will be needed to serve the initial subdivision
in the requested extension area.

2, Staff recommends that the Company docket, as a compliance item in this case, within two
years of the effective date of the order granting the extension, documentation from
ADWR stating that the Company's DAWS has been modified to include this new
extensionarea.

I
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EXHIBIT A-1
(December 13, 2007 CC&N Extension Application)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008 EXHIBIT
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1 BEFORE THE ARIZONA CORPORATION COMMISSION

2

3
COMMISSIONERS

4

5

6

MIKE GLEASON, Chairman
WILLIAM A. MUNDELL
JEFF HATCH-MILLER
KRISTIN K. MAYES
GARY PIERCE

7

8

9

DOCKET NO. W-03718A-07-
10

11 APPLICATION

i i
z

933<
" 14

15

12

IN THE MATTER OF THE APPLICATION OF
SAHUARITA WATER COMPANY, L.L.C. FOR
AN EXTENSION OF ITS EXISTING
CERTIFICATE OF CONVENIENCE AND
NECESSITY IN ORDER TO PROVIDE WATER
SERVICE TO AND WITHIN INCORPORATED
AND UNINCORPORATED AREAS IN PIMA
COUNTY, ARIZONA.

)
)
)
)
)
)
)
)

16
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18

19

Sahuarita Water Company, L.L.C. ("Sahuarita Water"), by and through its undersigned

attorney, submits this Application for an Opinion and Order of the Commission granting

Sahuarita Water an extension of its existing Certificate of Convenience and Necessity ("CC&N")

in order to provide water service to and within incorporated and unincorporated areas within

Pima County, Arizona. In support of its Application, Sahuarita Water provides the following

information.
20

21
1.

IDENTIFICATION OF APPLICANT
22

23

24

25

26

27

28

Sahuarita Water is an Arizona limited liability company, and it is in good standing with

both the Comlnission's Utilities and Corporations Divisions. A Certificate of Good Standing

attesting to that effect is attached hereto as Appendix "A" and is incorporated herein by this

reference.

On December 20, 1995, in Decision No. 59431, the Commission granted Interchange

Water Company, Inc. ("INC"), an Arizona corporation, a CC&N to provide water service to the

public in an area of approximately 3,000 acres within the Town of Sahuarita in Pima County,



1

2

3

4

5

6

7

8

9

10

12

13

Arizona. The water service area therein certificated included the then contemplated master-

planned community of Rancho Sahuarita, which has since become a reality.l On November 2,

1999, in Decision No. 62032, the Commission authorized Rancho Sahuarita Water Company,

L.L.C. ("RSWC"), an Arizona limited liability company, to acquire the water system assets and

then existing CC&N of INC. On June 25, 2004, in Decision No. 67068, the Commission

granted an extension of RSWC's then existing CC&N to include additional properties in Pima

County, Arizona.

On October 15, 2007, RSWC filed Articles of Amendment For Rancho Sahuarita Water

Co., L.L.C. in which RSWC indicated that Mission Peaks 4000, LLC ("Mission Peaks 4000"), a

Nevada limited liability company, had acquired a 20% or greater member interest in RSWC. On

October 18, 2007, RSWC filed a further Articles of Amendment For Rancho Sahuarita Water

Co., L.L.C. in which RSWC indicated that its name was being changed to Sahuarita Water

Company, L.L.C. or "Sahuarita Water" as a defined term for purposes of this Application.
co
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15 APPLICANT'S CONTACT PERSONS

16 AND CONTACT INFORMATION
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17 The name of and contact information for Sahuarita Water's General Manager in

18 connection with this Application are as follows:

19

20

21

Mark J. Sear ans
General Manager
Sahuarita Water Company, L.L.C.
P. o. BOX 1520
Sahuarita, Arizona 8562922

23

24

Phone: (520) 399-1105
Fax: (520) 399-1095
Email: Mseamans@ranchosahuarita.com

25

26

27

28

1 At present, Sahuarita Water is providing water service to approximately 4,250 customers located in the Rancho
Sahuarita and Rancho Resort residential communities. At buildout, it is currently anticipated that the Rancho
Sahuarita development will contain 10,100 single-family units, 1,460 multi-family units, and approximately 3.1
million square feet of commercial use. The aforesaid buildout is currently anticipated to occur in 2017.
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1
The name of and contact information for Sahuarita Water's attorney in connection Mth

2
this Application are as follows:

3

4
Lawrence V. Robertson, Jr.
p. O. Box 1448
Tubac, Arizona 85646

5

6

7

Phone: (520) 398-041 1
Fax: (520) 398-0412
Email: Tubaclawyer@aol.corr1

8
III.

9
DESCRIPTION OF CIRCUMSTANCES

10
OCCASIONING APPLICATION

11

12

13

14

15
N
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18

19

The aforementioned change in name from RSWC to Sahuarita Water was occasioned by

requests for water service which RSWC had received from several owners of real property

adjacent or near to the exterior boundaries of its existing CC&N. These properties include

Mission Peaks 4000, Sahuarita Mission Partners, L.L.C. ("Sahuarita Mission"), an Arizona

limited liability company, the Arizona State Land Department ("ASLD") and the Sahuarita

Unified School District ("SUSD"). Each of these properties is located outside of the boundaries

of the Rancho Sahuarita master-planned community, but within the general vicinity of the Town

of Sahuarita, and the owners of Sahuarita Water thus concluded that the aforesaid change in

name would be appropriate in order to reflect a more regional presence.
20

MISSION PEAKS 4000
21

22

23

24

25

26

27

A copy of Mission Peaks 4000's request for service is attached hereto as Appendix "B"

and is incorporated herein by this reference. Attached hereto as Appendix "C" and incorporated

herein by this reference is a copy of the legal description for Mission Peaks 4000's acreage. As

noted in Appendix "B," Mission Peaks 4000 intends to facilitate the development of the 4,228

acres it owns, which is to be called the Mission Peaks Master-Planned Community ("Mission

Peaks"). As currently envisioned, Mission Peaks will consist of (i) 11,123 single-family units,

(ii) 2,371 active-adult units, (iii) 1,506 multi-family units, and (iv) an additional 1.1 million
28
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8

9

10

11

12

13

square feet of non-residential use, which will include commercial developments, recreation

centers, places of worship, and a police and fire station. In addition, current plans contemplate

one (1) high school, one (1) middle school and two (2) elementary schools. In response to

Mission Peaks 400()'s request, Sahuarita Water has advised Mission Peaks 4000 that Sahuarita

Water is willing and able to provide the requested service, subject to (i) Sahuarita Water's prior

receipt of a CC&N extension from the Commission authorizing provision of the requested water

service on terms and conditions acceptable to Sahuarita Water, and (ii) the consummation of

Commission-approved line extension agreements and off-site facilities agreements between

Sahuarita Water and the master and/or subdivision developer(s) of Mission Peaks as and when

determined to be appropriate by Sahuarita Water. In tum, Mission Peaks 4000 has requested that

Sahuarita Water proceed with the preparation and tiling of this Application. Copies of this

exchange of correspondence between Sahuarita Water and Mission Peaks 4000 are attached

hereto as Appendices "D" and"E," respectively, and are incorporated herein by this reference.

14 SAHUARITA MISSION

\O
"4-
\o

on in "'
<r of fr

o OG
Cr
C")

O
N

8 U"l
.D

1-

15

16

QS
v-1
z

9
38

._1
8<
O>_,,<
Mu.1m<§§
> 3 2 0 <
LQOQ1

go
<

go
>
8
_1 17

18

19

20

21

22

23

24

25

26

27

A copy of Sahuarita Mission's request for service is attached hereto as Appendix "F" and

is incorporated herein by this reference. Attached hereto as Appendix "G" and incorporated

herein by this reference is a copy of the legal description for Sahuarita Mission's acreage. As

noted in Appendix Sahuarita Mission contemplates the ultimate development of 3,000

single-family units on the 471 acres which it owns. In response to Sahuarita Mission's request,

Sdiuarita Water has advised Sahuarita Mission that Sahuarita Water is willing and able to

provide the requested service, subject to (i) Sahuarita Water's prior receipt of a CC&N extension

from the Commission authorizing provision of the requested water service on terms and

conditions acceptable to Sahuarita Water, and (ii) the consummation of Commission-approved

line extension agreements and off-site facilities agreements between Sahuarita Water and the

master and/or subdivision developer(s) of Sahuarita Mission's acreage as and when determined

to be appropriate by Sahuarita Water. in tum, Sahuarita Mission has requested that Sahuarita

Water proceed with the preparation and filing of this Application. Copies of this exchange of

28
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1

2

correspondence between Sahuarita Water and Sahuarita Mission are attached hereto as

Appendices "H" and "L" respectively, and are incorporated herein by this reference.

3 ASLD

4

5

6

7

8

9

10

11
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A copy of ASLD's request for service is attached hereto as Appendix "J" and is

incorporated herein by this reference. Attached hereto as Appendix "K" and incorporated herein

by this reference is a copy of the legal description for ASLD's acreage. As noted in Appendix

"J," ASLD currently contemplates a buildout density of 2,300 single-family units for the 634

acres which it owns. In response to ASLD's request, Sahuarita Water has advised ASLD that

Sahuarita Water is willing and able to provide the requested service, subject to (i) Sahuarita

Water's prior receipt of a CC&N extension from the Commission authorizing provision of the

requested water service on terms and conditions acceptable to Sahuarita Water, and (ii) the

consummation of Commission-approved line extension agreements and off-site facilities

agreements between Sahuarita Water and the master and/or subdivision developer(s) of ASLD's

acreage as and when determined to be appropriate by Sahuarita Water. Copies of the exchange

of correspondence between Sahuarita Water and ASLD are attached as Appendices "J" and "L,"

respectively, and are incorporated herein by this reference.

3
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17 SUSD

18

19 Attached hereto as Appendix "O" and incorporated

20

21 "island" within Sahuarita

22

A copy of SUSD's request for service is attached hereto as Appendix "N" and is

incorporated herein by this referencer.

herein by this reference is a copy of the legal description for SUSD's acreage. SUSD's real

property consists of 112 acres, and is currently an u certificated

Water's existing CC&N, which contains several SUSD facilities. The existing school facilities

23 on the SUSD acreage consist of a high school, a middle school and an elementary school. In

24

25

26

response to SUSD's request, Sahuarita Water has advised SUSD that Sahuarita Water is willing

and able to include SUSD's acreage within Sahuarita Water's certificated service area, subject to

Sahuarita Water's prior receipt of a CC&N extension from the Commission authorizing

27

28
2 Appendix "M" was reserved for what was anticipated to be a second letter from ASLD to Sahuarita Water. The
wording of Appendix "J" obviates the necessity for a second letter from ASLD. Hence, Appendix "M" will not be
used at this time.
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1

2

3

4

provision of the requested water service on terms and conditions acceptable to Sahuarita Water.

In tum, SUSD has requested that Sahuarita Water proceed with the preparation and filing of this

Application. Copies of this exchange of correspondence between Sahuarita Water and SUSD are

attached hereto as Appendices "P" and "Q," respectively, and are incorporated herein by this
5

reference.

6

7

8

9

Attached hereto as Appendix "R" and incorporated herein by this reference is a copy of a

map which depicts the proposed extension of Sahuarita Water's CC&N which is the subject of

this Application. As may be noted therefrom, the boundaries of the Mission Peaks 4000,

Sahuarita Mission, ASLD and SUSD acreage, respectively, are depicted within the proposed

10 CC&N extension area.

11 Iv.
12 DESCRIPTION OF CONTEMPLATED

WATER SYSTEM FACILITIES
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Attached hereto as Appendix "S" and incorporated herein by this reference is a copy of a

November 2007 Water System Master Plan ("Water Plan") for Sahuarita Water, as prepared by

WestLand Resources, Inc. ("WestLand"), Because of the size of both (i) the population

increases which will occur in its existing CC&N at buildout, and (ii) the population that would

reside in the proposed CC&N extension area at projected buildout, Sahuarita Water retained

WestLand to prepare a comprehensive analysis and plan for use in connection with the future

development and management of Sahuarita Water's system. The Water Plan represents the

resulting work product and planning tool. As may be noted from the following table, which

appears on page 3 of the Water Plan, it is currently anticipated that at buildout of the existing

CC&N and the proposed CC&N extension areas, Sahuarita Water would be serving a projected

population of 82,681.3

25

26

27

28

3 The 500 single-family units included in the Mission Peaks single-family unit total of l 1,623 consists of families or
individuals who currently haul water to their homes, and conceivably might be interested in purchasing water from
Sahuarita Water on a standpipe basis, if Sahuarita Water's standpipe location in the Mission Peaks area would be
closer to them than their present source(s) of supply.
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Rancho Sahuarita 10,086 1,460 1 1,546
State Land 2,300 2,300 6,210

Sahuarita Mission 3,000 4: 3,000 8,100
Mission Peaks I l,623* 1 ,506 2,371 15,500 38,511

Total 27,009 1 ,506 3,831 32,346 82,681

Year Single
Family
Units

Multi
Family
Units

Active
Adult
Units

Com mercia
(sq. ft.)

High
School

Students

Elementary
School

Students

ADD (gallons)

2010 100 I74 l00 30,000 1 ,226 2,350 154,108
201 l 640 I 74 300 60,000 1,226 2,350 357,688
2012 1,430 l74 600 90,000 1,226 2,350 655,318
2013 2,495 600 900 I 20,000 1,226 2,350 1,107,469
2014 3,335 1,000 1,361 150,000 1,226 3,637 1,552,402

1
8

Future Developments Population Projections
82%, .. 9,

2 29,860

3

4

5 * includes 500 units for a stand-pipe system that would benefit nearby residents that truck water

6
It is currently anticipated that the prov ision of  water serv ice to residential  and non-

7

8
residential customers located within the proposed CC&N extension area wil l  begin in 2010.4

The following table sets forth by type of customer use and aggregate customer usage the water
9

system development that i t  is  ant ic ipated wi l l  occur  dur ing the f i rs t  f ive (5)  years in  that area. In
10

that regard, the estimates of water system construction costs associated with the initial period of
11

system development in the proposed CC&N extension area are included as a part of Appendix
12

" M

13

14
Sahuarita Water Company CC&N Extension 5-yr Summary

Non-ResidentialResidential
15

8
'1-
z
8 3(_. o

[_,,voo;'
8 < ! ~ °
¢> "83§.""m.:<-»

ua30°l° '9-aus
A g ;  e "
Z < t-
Ll-I 16

._1
17

18

19
Numbers are cumulative

20

21 The Water Plan consists of (i) 25 pages of discussion text, (ii) 17 tables, (iii) an appendix

22 setting forth the demand calculations which were used in connection with determining and sizing

2 3 needed new fac i l i t ies  and upgrades to  ex is t ing  fac i l i t ies ,  and ( iv )  2  eng ineer ing des ign exh ib i ts

24 depicting current and future water system plans for purposes of providing adequate and reliable

25 water serv ice wi thin the ex ist ing CC&N and the proposed CC&N ex tension areas. The

26

27

28 4 However, water service to SUSD, which has existing facilities, would begin as soon as the necessary arrangements
between SUSD and Sahuarita Water could be finalized.
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2850 3,300 0 2,200,000
2950 0 2,550 0
3050 0 2,250 0

Total 3,300 4,800 2,200,000

1 6582850 N/A N/A 1 373,664 2,200,000
2950 2,793 1 500 2,000 2,610 3,050 2 490,749 2,500,000
3050 483 0 2,250 2,733 4,650 408,058

Total 4,934 5,400 5,343 7 700 4,272,471 4,700,000

3,900 1,500

2950 N 323 0 1 500 1,823 1,850 412,371 350,000

Total 323 0 l 500 1 823 l 850 412,371
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5
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Based upon the above-indicated population of 29,860 in the existing CC&N area at buildout, the

following table sets forth WestLand's recommendations as to the indicated types of capacity on

Sahuarita Water's system as of that point in time, including the addition of a fire flow capability.

pressure zones.

station and storage reservoir capacities by pressure zones. In that regard, Pressure Zone 2950 N

is shown separately since it operates on a separate infrastructure from the other dlree (3) current

discussion text, in tum, is organized into the following sections: Introduction, Scope and

Approach, Engineering Criteria, Existing System Analysis, and Future System Analysis.

The following table well production, booster

2950 N

Existing System Buildout Capacity Requirements

Existing Reservoir/Booster Summary

summarizes Sahuarita Water's existing

0 1,850 350,000
w» -

'f

f
4

M

19

20

21

22

23

24

a The total well capacity is 6,900 rpm for Well No. 18, 21, 23, 24B and 25, However, to demonstrate the largest
well out of service, 5,400, rpm is shown as the well capacity.

b The proposed Fire Flow requirement of 1,500 rpm for 2 hours was added to the 2850 Zone Storage
Requirement. The proposed fire flow requirement of 2,000 rpm for 4 hours was added to the 2950 Zone
Storage Requirement. Because the 3050 Zone is sen/ed by the 2950 Zone reservoir at buildout the proposed
tire flow requirement of 2,250 rpm for 4 hours was reduced to 250 rpm for 4 hours for the 3050 Zone Storage
Requirement.

25 350,000
c A Fire Flow requirement of 1,500 rpm for 2 hours was also added to the 2950 North Zone Storage Requirement.

26

27

28

33
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Exhibit 1 to the Water Plan also depicts the proposed water main infrastructure associated with

the recommended capacity additions and upgrades.

In the event that the Commission approves the proposed CC&N extension which is the

subject of this Application, Sahuarita Water's system capacity at buildout for the existing CC&N

area would be substantially increased beyond that capacity indicated in the immediately

preceding table. More specifically, five (5) new pressure zones would be created in connection

with the provision of water service to and within the CC&N extension area. The related new

facilities additions would include the drilling of approximately ten (10) new wells. It is currently

anticipated that the production capacity of eight (8) of the new wells would be 1,500 rpm each,

and that the two (2) other new wells would have a production capacity of 1,000 rpm and 750

rpm, respectively.

The Water Plan further recommends adding 10.7 million gallons of storage reservoir

capacity to the existing 2.55 million gallons of capacity, in order to produce a total of 13.25

million gallons of storage reservoir capacity to serve the combined requirements of the existing

CC&N and the proposed CC&N extension areas at buildout, including provision for a tire flow

requirement in each area. This total storage reservoir capacity amount includes 1,544,918

gallons of "excess" capacity.

The Water Plan also recommends a substantial increase in booster station capacity in

19

20

21

22

23

order that the appropriate pressures and flows could be maintained in the multiple pressure zones

which would exist on Sahuarita Water's expanded system. WestLand's specific

recommendations in this regard are detailed at pages 20-21 of the Water Plan. Each booster

station would be equipped with manual transfer switches for use of a portable backup generator

to insure continued operation in the event of a power outage, and, similar redundancy would

24

25

26

27

28

exist for booster pump maintenance and replacement.

Finally, the Water Plan contemplates dual large diameter water mains, which would

allow for both (i) the movement of large volumes of water through the system to storage

reservoirs located at higher elevations, and (ii) continued water transport during the shut-down of

one (1) main for maintenance purposes or in the event of a line break. Large diameter mains
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1

2

3

4

would also reduce system head loss, with a resultant reduction in electrical pumping costs. In

connection with the foregoing, the Water Plan also provides for a concept distribution system

loop for fire flow and redundancy purposes. Exhibit 2 to the Water Plan generally depicts the

location of the recommended facilities additions associated with the proposed CC&N expansion.

5 v.

6

7

ESTIMATED COST AND FINANCING OF

CONTEMPLATED WATER SYSTEM FACILITIES
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Attached hereto as Appendix "T" and incorporated herein by this reference is an analysis

of the estimated cost of construction of the water system facilities in the proposed CC&N

extension area for the first five (5) years of development as contemplated by the Water Plan.

These estimates (Opinion of Probable Construction Cost) have been prepared by WestLand, and

are based upon a combination of water industry and construction industry indices, coupled with

actual experience in order to reflect conditions in the metropolitan Tucson area. Thomas J.

Bourassa, C.P.A., a utility consultant who is well known to the Commission and its Staff in tum,

has taken these estimates and he and Sahuarita Water's Controller have projected Sahuarita

Water's plant account balances, by year, for the first five (5) years of operation. That

information is also included as a part of Appendix "T."

In conjunction with financing the construction of the aforesaid water system facilities,

Sahuarita Water currently anticipates that initially it would use a combination of funds provided

by master developer(s) and/or subdivision developer(s), and common equity. In that regard,

attached hereto as Appendix "U" and incorporated herein by this reference is a pro forma

Balance Sheet and a pro forma Income Statement reflecting the financial condition of Sahuarita

Water for five (5) projected twelve (12) month periods ending December 31 following the

commencement of water service to customers in the proposed CC&N extension area. Funds

obtained from master developer(s) and/or subdivision developer(s) would be by means of line

extension agreements and off-site facilities agreements approved by the Commission. The pro

forma Balance Sheet also includes supporting schedules which depict current projections of

advances in aid of construction and contributions in aid of construction which Sahuarita Water
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1

2

would receive in connection with the proposed CC&N extension. In addition, it is conceivable

that at some point in the buildout of the existing CC&N and CC&N extension areas, Sahuarita

3

4

5

6

7

8

9

10

11

Water may conclude that it also would be appropriate to finance a portion of the water system

capacity additions with long-term debt. In such event, Sahuarita Water would seek and obtain

Commission authorization before incurring any long-term debt.

The financing of transmission mains of 8-inch or less, as well as distribution facilities

within individual subdivisions in the existing CC&N and CC&N extension areas, will probably

continue to be accomplished in large measure by the use of line extension agreements approved

by the Commission. On occasion, and if consistent with Sahuarita Water's then current financial

needs, common equity might be considered as a means of financing for a portion of the overall

transmission system.
12 VI.
13

PROPOSED RATES AND CHARGES

14

4

15

Sahuarita Water proposes to charge its existing Commission-approved rates and charges

for water service in the proposed CC&N extension area.ET
-D
: :
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18 REVENUES, EXPENSES AND CUSTOMERS
19

20

21

22

23

24

25

Also attached hereto as part of Appendix "U" are schedules depicting, by year for the

first five (5) years of operation, the estimated annual number of customers and associated

operating revenues and expenses for Sahuarita Water's operations in the CC&N extension area.

These estimates have been prepared by the aforesaid Mr. Bourassa and Sahuarita Water's

Controller, and are based upon a combination of (i) development pace estimates provided by

Mission Peaks 4000/Sahuarita Mission/ASLD, (ii) projected expenditures prepared by Mr.

Bourassa in consultation with Sahuarita Water, and (iii) Sahuarita Water's current rates and

26 charges for water service.

27

28
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2

3

VIII.

ESTIMATED SCHEDULE FOR

CONSTRUCTION OF WATER SYSTEM FACILITIES
4

5

6

7

8

9

As indicated in Appendix "A" (Demand Calculations) to the Water Plan, it is currently

anticipated that development in the proposed CC&N extension area will occur in multiple phases

over a thirty (30) year period of time. However, it is important to recognize that the dates

associated with projected commencement and completion of construction of facilities are

estimates, not guarantees, and that the actual dates will be significantly influenced by the pace at

which development actually occurs.

10 lx.
11

12

ANALYSIS OF ASSURED

WATER SUPPLY
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Attached hereto as Appendix "V" and incorporated herein by this reference is a copy of

(i) an Application For Modification of Designation of Assured Water Supply ("Modification

Application"), and (ii) an Assured Water Supply Hydrology Report For Sahuarita Water

Company ("Report"), as prepared by Brown and Caldwell, a highly respected engineering and

hydrology firm providing professional consulting services to the water utility industry in a

number of states, including Arizona. The Modification Application and the Report were

submitted to the Arizona Department of Water Resources ("ADWR") on November 23, 2007.

The Modification Application requests that Sahuarita Water's current Designation of Assured

Water Supply be modified, by way of an increase, to reflect its ability to fully provide the

projected water demand at buildout in both the existing CC&N and proposed CC&N extension

areas for the statutorily-prescribed 100 years. Sahuarita Water currently has a Designation of

Assured Water Supply from ADWR of 4,700 annual acre feet. As noted in the Executive

Summary portion of the Report, the hydrogeologic analysis therein presented demonstrates the

physical availability of 10,983 acre feet per year of local groundwater for both the existing

CC&N and the proposed CC&N extension areas of Sahuarita Water at buildout for the requisite

100 year period.
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3
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5
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7

8

9

10

Upon receipt from ADWR of the Modification of Designation of Assured Water Supply

which has been requested, Sahuarita Water will file a copy of the same with the Commission in

the docketed proceeding which is established to process this Application.

In addition, on its own initiative, Sahuarita Water also retained Brown and Caldwell to

conduct a well spacing-well impact analysis of the contemplated supply wells for the proposed

CC&N extension area. Attached hereto as Appendix "W" and incorporated herein by this

reference is a copy of the December 5, 2007 Well Impact Study Report prepared by Brown and

Caldwell to reflect the results of that analysis. As may be noted therefrom, the groundwater level

drawdowns caused by the contemplated supply wells would not exceed any of the drawdown

limits allowed under ADWR's Well Spacing and Well Impact Rules.
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12 CURTAILMENT TARIFF
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Attached hereto as Appendix "X" and incorporated herein by this reference is a copy of

the Curtailment Plan Tariff ("Tariff') which the Commission has previously approved for use in

Sahuarita Water's existing CC&N. In that regard, the water company has inserted the necessary

Signage information that was left blank in the Stage 3 and Stage 4 portions of the form of Tariff

approved by the Commission. Sahuarita Water intends to use the same curtailment plan in

connection with its proposed provision of water service to and within the proposed CC&N

extension area.

20 xi.

21 ADDITIONAL APPROVALS

22

23

24

25

26

27

28

Sahuarita Water has a water utility franchise from Pima County, Arizona, which would,

by its terms, also be applicable to the provision of water service to and within the proposed

CC&N extension area.

In the event of a Commission decision granting Sahuarita Water the CC&N extension

requested by this Application, and in connection with subsequent construction of the

contemplated water system for the CC&N extension area, Sahuarita Water will file with the

Commission copies of the Approval(s) to Construct and Approval(s) of Construction which are
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*

1

2

issued by the Arizona Department of Environmental Quality from time to time in connection

with the design and construction of the various phases of the water system for the CC&N

3 extensionarea.

4 XII.
5

MISCELLANEOUS

6

7

8

9

10

11

With the exception of the 112 acre SUSD acreage, which is located within the municipal

boundaries of the Town of Sahuarita, all of the acreage included within the proposed CC&N

extension area is not located within any city or town. In addition, such acreage is not located

within the existing certificated service area of any public service corporation or municipal

system providing water service. Finally, there are no existing water utility service connections

within the proposed CC&N extension area.

12 XIII.
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WHEREFORE, and based upon the discussion set forth in the preceding sections of this

Application and the information contained in Appendices "A" through "X" hereto, Sahuarita

Water respectfully requests that the Commission issue an Opinion and Order granting Sahuarita

Water an extension to its existing CC&N thereby authorizing it to provide water service to and

within the area(s) legally described and graphically depicted in Appendices "C," "G," "K," "O"

and "R" hereto, respectively.

20

21 Dated this 13th day of December 2007.

22

23 Respectfully submitted,

24 <31-¢.»..:w 1- f a <5 1 ' g
25

Lawrence V. Robertson, Jr.
Attorney for Sahuarita Water Company, L.L.C.

26

27

28

The original and thirteen (la) copies of
the foregoing Application have been
delivered to a courier this 131h day of
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1 December 2007 for subsequent filing with:

2

3

Docket Control
Arizona Corporation Commission
1200 West Washington
Phoenix, Arizona 850074

5 A copy of the foregoing Application will
also be delivered by courier to:

6

7

8

9

Christopher Keeley, Chief Counsel
Legal Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

10

11

12

Ernest Johnson, Director
Utilities Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007
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Mark J. Shamans
General Manager
Sahuarita Water Company, L.L.C.
p. O. Box 1520
Sahuarita, Arizona 85629
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APPENDIX CGA"
(Certificate of Good Standing)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-



STAT18 01= ARIZONA
-

Office of the

CORPORATION COMMISSION
CERTIFICATE OF GOOD STANDING

To all to whom these presents shallcome, greeting:

1, Brian c. McNeil, Executive Director of the Arizona Corporation Commission, do hereby
certifythat

***SAHUARITA WATER COMPANY, L.L.C***

a domestic limited liability company organized under the laws of the State of Arizona, did
organize on the 30th day of December1996.

I further certify that according to the records of the Arizona Corporation Commission, as
of the date set forth hereunder the said limited liability company is not administratively
dissolved for failure to comply with the provisions of A.R.S. section 29-601 et seq., the
Arizona Limited Liability Company Act; and that the said limited liability company has not
filed Articles of Termination as of the date of this certificate.

This certificate relates only to the legal existence of the above named entity as of the date
issued. This certificate isnot to beconstrued as an endorsement, recommendation, or
notice of approval of the entity's condition or business activities and practices.

IN WITNESS WHEREOF, leave hereunto set my hand and affixed
the official seal of the Arizona Corporation Commission. Done at
Phoenix, the Capital, this 3rd Day of December, 2007, A.D.

Q.:
T.

m

u» ,
O

Executive:/Direct r

DITAT 1)EU5
192037

0o
g
s

459o
19th Order Number:
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APPENDIX "B"
(Letter from Mission Peaks 4000, L.L.C. requesting

water service)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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1

MISSION PEAKS 4000, LLC
901 North Green Valley Parkway, Suite 190

Henderson, NV 89074
(702)458-8855

November 29, 2007

Mark J. Shamans
General Manager
Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Re: Request for Water Service for Mission Peaks Master Planned Community

Dear Mr. Shamans:

Mission Pedcs 4000, L.L.C. ("Mission Peaks 4000") hereby formally requests that Sahuarita
Water Company, L.L.C. ("Sahuarita Water") undertake such actions as may be necessary to
enable Sahuarita Water to become the lawful provider of water service to and within
approximately 4,217 acres of land which Mission Peaks 4000 owns in an unincorporated area of
Pima County, Arizona, northwest of the Town of Sahuarita. Attached to this letter as Appendix
"A" are legal descriptions of the acreage in question.

Mission Peaks 4000 intends to cause or faci l i tate the development of  a master-planned
community on its aforesaid acreage, which may be known as the Mission Peaks Master Planned
Community ("Mission Peaks"). As currently contemplated, Mission Peaks wil l  consist of
approximately (i) 11,123 single-family units, (ii)2,371 active-adult units, (iii) 1,506 multi-family
units, and (iv) an additional 1.1 million square feet of non-residential use, which will include
commercial development, recreation centers, places of worship, schools and a police and fire
station. In that regard, and as a result of previous discussions we have had with you upon this
subject, it is our understanding that the projected water system demands associated with the
Mission Peaks project have been included in a Water System Master Plan that WestLand
Resources, Inc. has recently prepared for Sahuarita Water.

Please advise us in writing if Sahuarita Water is interested in becoming the lawfully authorized
provider of water service to Mission Peaks. In that regard, you may use this request for water
service in connection with any approvals Sahuarita Water must obtain from regulatory or
permitting agencies or entities.

Sincerely,

Mathew Lawson
Vice President of Community Development
Mission Peaks 4000, L.L.C.



APPENDIX CGC"

(Mission Peaks 4000, L.L.C. land legal description)

Sahuarita Water Company, L.L.C.
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July 27, 2007
Psomas # 95016-10 9

8

EXHIBIT A

LEGAL DESCRIPTION
RANCHO SAHUARITA WATER COMPANY BOUNDARY

Section 24, Township 17 South, Range 12 East, Gila and Salt River Meridian,
Pima County, Arizona,

EXCEPT the north one-half of the north one-half said Section 24, and
FURTHER EXCEPTING any portion lying within the right-of way of Mission -Twin
Buttes Road.

Section 25, Township 17 South, Range 12 East, Gila and Salt River Meridian,
Pima County, Arizona,

EXCEPT any portion lying southerly of the northerly right of way line of Mission
Twin Buttes Road.

Section 26, Township 17 South, Range 12 East, Gila and Salt River Meridian,
Pima County, Arizona.

The east one-half of Section 27, Township 17 South, Range 12 East, Gila and
Salt River Meridian, Pima County, Arizona.

A portion of northeast one-quarter of Section 34, Township 17 South, Range 12
East, Gila and Salt River Meridian, described as Parcel 2 of Quiet Desert
Ranches, recorded in Book 14 Records of Survey at Page 53, records of Pima
County, Arizona.

Those portions of the west one-half of Section 35, Township 17 South, Range 12
East, Gila and Salt River Meridian, described as Parcels 5, 12, 13 and 14 of
Quiet Desert Ranches, recorded in Book 13 Records of Survey at Page 70, being
corrected in Book 14 Records of Survey at Page 35, and again in Book 14
Records of Survey at Page 53, records of Pima County, Arizona.

The East one-half of Section 35, Township 17 South, Range 12 East, Gila and
Salt River Meridian, Pima County, Arizona,

EXCEPT any portion lying within the right of way of Mission -Twin Buttes Road
and FURTHER EXCEPTING any portion lying within the right of way of McGee
Ranch Road, also known as Twin Buttes - McGee Road.

water_dist__br\dy.rtf 1



4

July 27, 2007
Psomas #95016-10

The North one-half of Section 36, Township 17 South, Range 12 East, Gila and
Salt River Meridian, Pima County, Arizona,

EXCEPT any portion lying southeasterly of the northwesterly right of way line of
Mission -Twin Buttes Road.

The southwest one-quarter of the northwest one-quarter of Section 1, Township
18 South, Range 12 East, Gila and Salt River Meridian, Pima County, Arizona,

EXCEPT any portion lying northeasterly of the southwesterly right of way line of
Mission -Twin Buttes Road.

Lots 1 and 2 and the south one-half of the northeast one-quarter of Section 2,
Township 18 South, Range 12 East, Gila and Salt River Meridian Pima County,
Arizona,

EXCEPT any portion lying within the right of way of Mission -Twin Buttes Road.

Section 16, Township 17 South, Range 13 East, Gila and Salt River Meridian,
Pima County, Arizona,

EXCEPT any portion lying northerly of the southerly right of way of Helmet Peak
. Sahuarita Road.

Section 19, Township 17 South, Range 13 East, Gila and Salt River Meridian,
Pima County, Arizona,

EXCEPT any portion lying within the right of way of Mission -Twin Buttes Road .

Section 20, Township 17 South, Range 13 East, Gila and Salt River Meridian,
Pima County, Arizona,

EXCEPT any portion lying southerly of the northerly right of way line of Twin
Buttes Road and FURTHER EXCEPTING the north 30 feet of the west one-half
of said Section 20 and FURTHER EXCEPTING Lot 28 of Pimeria Alta Estates as
recorded in Book 38 of maps and plats at page 9 therein, Records of Pima
County, Arizona.

water_dist_bndy.rtf 2
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July 27, 2007
Psomas # 95016-10

The west one-half of Section 21, Township 17 South, Range 13 East, Gila and
Salt River Meridian, Pima County, Arizona,

EXCEPT any portion lying easterly of the following described line,

COMMENCING at the northeast corner of said west one-half,

THENCE upon the north line of said west one-half, S 89°25'53" W, a
distance of 959.80 feet to the POINT OF BEGINNING,

THENCE southerly upon the west line of that parcel as described in
Docket 7437 at page 453 therein, Records of Pima County, Arizona,
S 01°20'28" E to the northerly right of way line of Twin Buttes Road and
the POINT OF TERMINUS.

FURTHER EXCEPTING any portion lying southerly of the northerly right of way
line of Twin Buttes Road.

The north one-half and the southwest one-quarter of Section 30, Township 17
South, Range 13 East, Gila and Salt River Meridian, Pima County, Arizona,

EXCEPT any portion lying southerly of the northerly right of way line of Twin
Buttes Road and FURTHER EXCEPTING any portion lying easterly and
southerly of the westerly and northerly right of way lines of Mission -Twin Buttes
Road.

See attached Exhibit B
l`-~,

2
Prepared by:
Psomas

27739
ERNEST
GONE

?»
3mwev'\

Ernest Gomez AZ. R.L.S. 27739

water__dist.-bndy.rtf 3
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APPENDIX "Das
(Sahuarita Water Company, L.L.C. letter

responding to Mission Peaks 4000, L.L.C.'s
request for water service)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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Sahuarita Water Company
v'

m I I I l I I I'll . I I "T

November 29- 2007

Matt Lawson,VicePresident Community Development
Mission Peaks 4000, L.L.C.
90] N. Green ValleyParkway, Suite 190
Henderson, Nevada 89074

Re: Request For Water Service For
Mission Peaks Master Planned Community
("Mission Peaks")

Dear Mr. Lawson:

This letter will acknowledge Sahuarita Water Company, L.L.C.'s ("Sahuarita Water")
receipt of your November 29, 2007 letter requesting that Sahuarita Water undertake such actions
as may be necessary to enable Sahuarita Water to become the lawful provider of water service to
Mission Peaks which Mission Peaks 4000, L.L.C. ("Mission Peaks 4000") contemplates
developing.

Sahuarita Water is interested in becoming the lawfully authorized provider of water
service to Mission Peaks, and is willing and able to do so, subject to prior receipt of the
necessary approvals and authorizations from governmental entities with jurisdiction over
Sahuarita Water's water provider operations. These will include the receipt of the necessary
certificate of convenience and necessity from the Arizona Corporation Commission ("ACC"),
and ACC approval of such line extension agreements and ofT~site facilities agreements as
Sahuarira Water may Lind to be necessary.

In that regard, as a condition to Sahuarita Water's willingness to proceed with such
actions asmay be necessary to obtain the requisite approvalsand authorizations,Sahuarita Water
will require that Mission Peaks 4000 reimburse Sahuarita Water for any expenses Sahuarita
Water may incur in connection withsuchefforts. Sahuarita Water believes that the cost of such
activities should not be borne by the ratepayers of its existing certificated service area

If the foregoing condition is acceptable to Mission Peaks 4000, please so advise me in
writing and Sahuarita Waxer will promptly undertake to obtain the approvals and authorizations
necessary to enable it to be the lawful water provider to the Mission Peaks.

Sincerely,

Sahuarita Water Company, L.L.C.

By: ~
Mark J. Shamans,General Manager

Field Office:c/o Rancho Resort, 15900 S. Rancho Resort Blvd., P.O. Box 1520, Sahuarita, AZ 85629~0530
Pp. (520) 399-1105 Fax (520) 399-1095



APPENDIX "E"
(Mission Peaks 4000, L.L.C.'s reply to Sahuarita
Water Company, L.L.C.'s response to Mission
Peaks 4000, L.L.C.'s request for water service)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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MISSION PEAKS 4000, LLC
901 North Green Valley Parkway, Suite 190

Henderson, NV 89074
(702)458-8855

November 29, 2007

Mark J. Shamans
General Manager
Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Re: Request for Water Service for Mission Peaks Master Planned Community

Dear Mr. Searnans:

The condition outlined in your letter of November 29, 2007 to me is acceptable to Mission Peaks
4000, L.L.C. ("Mission Peaks 4000"). Accordingly, please proceed with all actions necessary to
enable Sahuarita Water Company, L.L.C. ("Sahuarita Water") to become the lawful water
provider to Mission Peaks.

In that regard, please provide me with a copy of all documents filed with such governmental
entities from whom the necessary approvals or authorizations are requested by Sahuarita Water,
and, please provide me with periodic statements of fees and costs incurred by Sahuarita Water in
connection with its efforts on our behalf, in order that Mission Peaks 4000 may either directly
pay die same or reimburse Sahuarita Water.

Sincerely,

I Q
Mathew Lawson
Vice President Community Development
Mission Peaks 4,000, L.L.C.
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APPENDIX
(Letter from Sahuarita Mission Partners, L.L.C.

requesting water service)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-()7-
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4549 E. Fort Lowell Rood I Tucson, AZ 85712 | (520) 299-B766
FAX (520) 529-8137

Novexiaber 28, 2007

SiLhuaritalW:1ter Company, L.L.C,
p. O. Box 152.0
SMluarita, Arizona 85629

Attention: Mark J, Shamans
General Manager

Re: Request for Water Service For
Sahuarita Mission
("Sahuarila Mission")

I

Dear Mr. Shamans: a

Sahuarita Mission Pacrtners, L.L.C. ("Sahuarita Mission") hereby fozinally requests that
Sahua r i t a  Wa te r  Company ,  L . L .C .  ( "Sd1ua I i t a  Wa te r " )  unde r take  such  a c t i ons  a s  may  be

necessary to enable Sahuairita Water to become the lawful provider of water service to and
approximately 471 acres of land which Sahuarita Mission owns.in an unincorporated area of
Pima County, Arizona, northwest of the Town of Sahuarita. Attached to aNs letter as Appendix
"A" is a legal description of the acreage in question.

*

Sahuarita NEssion intends to cause or facilitate the development of apprcndmately 3,000
single-family residential units on i ts aforesaid acreage, which wil l  be known as Sahuarita
Mission. In tlrat regard, and as a result of previous discussions we have had with you upon this
Subject, it our understanding f lat the projected water system demands associated with
Sahuadta Mission project have been included in a Water 'System Master Plan that WestLand
Resources, Inc. has recently prepared for Sahuarita Water.

Please advise us in writing if Sahuarita Water is interested. in .becoming the lawfully
authOrized provider of water service to Sahuarita Mission. In that regard, you may We this
request for.water service in connection with any approvals.Sahuarita Water must obtain from
regulatory or permitting agencies or entities.

Sincere

I

eA Panthers. L.L.C

a

I

I I
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APPENDIX GAG"

(Sahuarita Mission Partners, L.L.C. land legal
description)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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APPENDIX "Has
(Sahuarita Water Company, L.L.C. letter

responding to Sahuarita Mission Partners, L.L.C.
request for water service)

's

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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Sahuarita Water Company
ll

3
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l"llT'TTT'°'°"" .

November 28, 2007

1"un""*-H 1

Robert M. Sharpe, General Partner
Sahuarita Mission Partners, L.L.C.
4549 E. Fort Lowell Road
Tucson, Arizona 85712

Request For Water Service For
Sahuarita Mission ("Sahuarita Mission")

Dear Mr. Sharpe:

This letter will acknowledge Sahuarita Water Company, L.L.C.'s ("Sahuarita Water")
receipt of your November 28, 2007 letter requesting that Sahuarita Water undertake such actions
as may be necessary to enable Sahuarita Water to become the lawful provider of water service to
the Sahuarita Mission acreage which Sahuarita Mission Partners L,L.C. ("Sahuarita Mission")
contemplates developing or facilitating the development of. g

Sahuarita Water is interested in becoming the lawfully authorized provider of water
service to the Sahuarita Mission acreage, and is willing and able to do so, subject to prior receipt
of the necessary approvals and authorizations from governmental entities with jurisdiction over
Sahuarita Water's water provider operations. These will include the receipt of the necessary
certificate of convenience and necessity from the Arizona Corporation Commission ("ACC"),
and ACC approval of such line extension agreements and off-site facilities agreements as
Sahuarita Water may rind to be necessary. 3

wIn that regard, as a condition to Sahuarita Water's willingness to proceed with such
actions as may be necessary to obtain the requisite approvals and authorizations, Sahuarita Water
will require that Sahuarita Mission reimburse Sahuarita Water for Sahuarita Mission's
proportionate share of any expenses Sahuarita Water may incur in connection with such efforts.
Sahuarita Water believes that the cost of such activities should not be home by the ratepayers of
its existing certificated service area.

If  the foregoing condition is acceptable to Sahuaxita Mission, please so advise me in
writing and Sahuarita Water will promptly undertake to obtain the approvals and authorizations
necessary to enable it to be the lawful water provider to Sahuarita Mission.

8
Sincerely,

Sahuarita Water Company, L.L.C.

Mark J. Shamans, General Manager
By:

Field 0ftice: c/o Rancho Resort, 15900 S. Rancho Resort Blvd., P.O. Box 1520, Sahuarita, AZ 85629-0530
pp. (520)399-1 105 Fax (520) 399-1095

Re:

I

F

8



i i

F

4

\

APPENDIX 66199
(Sahuarita Mission Partners, L.L.C.'s reply to

Sahuarita Water Company, L.L.C.'s response to
Sahuarita Mission Partners, L.L.C.'s request

for water service)

A
r

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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4549 E. Fort Lowell Road e Tucson. AZ 85712 » (520) 299-8766
FAX (520) 529-3137

f

November 28, 2007

SahuaritaWater Company, L.L.C.
p. o, Box 1520
Sahuarita,Arizona 85629

Attention: Mark J. Sear ans
General Manager f

Request For Water Service PQr
Sahuarita Mission ("Sahuarita Mission")

Dear Mr. Shamans : \

'The condition' outlined in your letter of November 28, 2007 to me is acceptable to
Sahuarita Mission Partners, L.L.C. ("Sahualita Mission"). Accordingly, please proceed with ally
actions necessary to enable Sahuarita Water Company, L.L.C. ("Sahuarita Waler") to become the
lawful water provider to Sahuarita Mission.

Lm that regard, please provide me with a copy of all documents fried with such
governmental. entities from whom the necessary approvals or authorizations are requested by
Sahuarita Water; and, please provide me with periodic statements of fees 'and costs incurred by
Sahuarita Water in connection with its efforts on our behalf, in order that Sahuarita Mission may
either directly pay the same or reimburse Sahuarita Water.

Sincerely,

4

a

Sahuarit
By:

RE

SIDD

ape all Partner

y.

\

Re:

.0
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APPENDIX "Jae

(Letter from Arizona State Land Department
requesting water service)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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Janet N890lil8ll0

Mark Wtnkleman

December 12, 2007

Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Attention: Mark J. Shamans
General Manager

Re: Request for Water Service For
Arizona State Land Department ("ASLD")

Dear Mr. Sear ans:

Arizona State Land Department ("ASLD") hereby formally requests that Sahuarita Water
Company, L.L.C. ("Sahuarita Water") undertake such actions as may be necessary to enable
Sahuarita Water to become the lawful provider of water service to and within approximately 634
acres of land which ASLD owns in an unincorporated area of Pima County, Arizona, northwest
of the Town of Sahuarita. Attached to this letter as Appendix "A" is a legal description of the
acreage in question.

ASLD intends to faci l i tate the development of  approximately 2,300 single-family
residential units on its aforesaid acreage. In that regard, it is ASLD's understanding that the
projected water system demands associated with such development have been included in a
Water System Master Plan that WestLand Resources, Inc. has recently prepared for Sahuarita
Water.

Please advise us in writing if  Sahuarita Water is interested in becoming the lawfully
authorized provider of water service to ASLD's acreage. In that regard, you may use this request
for water service in connection with any approvals Sadiuarita Water must obtain from regulatory
or permitting agencies or entities. This can be accomplished by Sahuarita Water's actions with
the Arizona Corporation Commission and by issuing ASLD a letter of intent to serve.

J
Jamie Hogue
Deputy Commissioner
Arizona State Land Department

`IQvvl9\ M'

C: Paul Wichmann, Southern Arizona State Land Department

.

"
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EXHIBIT IAn

Randbc Marla: Dncffplion ofStaa» Panes! in Section 18

Section 18, Township 17 South, Range la Ealstof the Gila and Salt River Meridian. Pima
County, xisrizona.

Excelnlinq thaiufmm drat potion d said Section 16 Iylng withinthe right-of-way of Helmet Peak
Rnlaa,n¢¢apfoee»uang No. 1019 as mocordodin Bool<8ofRoad Maps at Page 97. recorded
Pima County, Rhona.

See Endrlbit 'B' attached heretoand made a part Hawaii
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APPENDIX "Kos

(Arizona State Land Department legal description)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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May 24, 2006

EXHIBIT "AH

Rancho Maria: Description of State Parcel inSection 16

Section 16, Township 17 South, Range 13 East of the Gila and Salt River Meridian, Pima
County, Arizona.

Excepting therefrom that portion of said Section 16 lying within the right-of-way of Helmet Peak
Road, Road Proceeding No. 1019 as recorded in Book 8 of Road Maps at Page 97, records of
Pima County, Arizona.

See Exhibit 'B' attached hereto and made a part hereof

Prepared for and on behalf of

C494
8 39333 8

WENDELL T. "w
HARNESSM M L A

P s o M A s 984

Project No. 95016-10

Io/2

E:\95016\10lLegals\STA TE__PARCEL,doc
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Sahuarita Water Company

Decmbet 12, 2007

Ms. Jamie Hogue
Deputy State Laund Commissioner
Arizona State Land Department
1616 w. Adams
Phoenix, Arizona 85007

Re: Request For Water Service For
Arizona State Lama Department

Dear Ms. Hogue:

This letter will acknowledge Sahuarita Water Company, L.L.C.'s ("Sahuarita Water")
receipt of your December 12, 2007 letter requesting that Sauhuarita Water undertake such actions
as may be necessan'y to enable Sahuarita Water to become the lawful provider of water service to
certain acreage which the Arizona State Land Department ("ASLD"') currently owns, ad
anticipates development 011 in the vicinity of the Town of Sahuarita, Arizona.

Sahttarita Watter is interested in becoming the lawhxlly authorized provider of water
service to the aforesaid acreage owned by ASLD, and is willing and able to do so, subject to
prior receipt of the necessary approvals and authorizations tram governmental entities with
jurisdiction over Sahuarita Water's water provider operations. These will include the receipt of
the necessary cert i f icate of  conv enience and necessi ty f rom the Arizona Corporat ion
Commission ("ACC"), and ACC approval of  such l ine extension agreements and of f -si te
facilities agreements with master and/or subdivision developers as Sahuarita Water may find to
be necessary in connection with the development of such acreage.

Sincerely,

Sahuarita Wat9r_Compauny, L.L.C.
By:

Mark J. Shamans, General Manager

Corporate Office: 4549 B Ft Lowell Rd. Tucson, AZ 857 [2 Pp. (520)299-8766 Fax: (520)529-3137

Field Ollicez c/o Rancho Resort, 15900 S. Rancho Resort Blvd., P.O. Box 1520, Sahuarita, AZ 85629-0530
Pp. (520)399-1105 Fax (520)399-\095
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District Administration Ofliee

350 w. Sahuarita Road, Building 10
Sahuarita, AZ 85629-9000
Pp: (520) 625~3502 x1001

Fax: (520) 625-4609

Office of the Superintendent

November 28, 2007

Sahuarita Water Company, LLC.
p. O. Box 1520
Sahuarita, Arizona 85629

Attention: Mark J. Shamans
General Manager

Re: Request for Water Service For
Sahuarita Unified School District No. 30
("SUSD")

Dear Mr. Sear ans:

Sahuarita Unified School District No. 30 ("SUSD") hereby formally requests that Sahuarita
Water Company, L.L.C. ("Sahuarita Water") undertake such actions as may be necessary to enable
Sahuarita Water to become the lawful provider of potable water service to and within approximately
112 acres of land which SUSD owns in the Town of Sahuarita, Arizona. Attached to this letter as
Appendix "A" is a legal description at the acreage in question.

SUSD owns 112 acres of land, which is surrounded by, but not included within; Sahuarita
Water's currently certificated water service area, SUSD has a high school, a middle school and an
elementary school located on its acreage, which is provided water from a private well owned and
operated by SUSD. However, SUSD is desirous of connecting the aforesaid school facilities to a
public water provider system, such as Sahuarita Water, for potable use only. in that regard, and as a
result of previous discussions we have had with you upon this subject, it is our understanding that
the projected potable water system demands associated with SUSD Facilities have been included in a
Water System Master Plan that West Land Resources, Inc. has recently prepared for Sahuarita
Water.

Please advise us in writing if  Sahuarita Water is interested in becoming the lawfully
authorized provider of potable water service to SUSD. In that regard, you may use this request for
potable water serv ice in connection with any approvals Sahuarita Water must obtain from
regulatory or permitting agencies or entities.

f
Re§ ectfL1I1y

. , j

Ia / . 3%. John, .
Superintendent of Schools

4

350 w. Sahaalita Road S¢}II1ari/g. AZ 85629-9522 Plume: (520)625-3502

. L
I

Fax: (520)625-4609
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Staniec consulting Inc.

201 North Bonita Avenue Sucre IOI

Tucson AZ 85745-2999

Tel: (520)750-7474 Fax: (520) 750-7470

s t a n l e c n o m

$4

"*'.~k

Stantec

DESCRIPTION OF A PORTION OF LAND FOR PROPOSED ANNEXATION TO
SAHUARITA WATER COMPANY

DESCRIPTION of land for proposed annexation to Sahuarita Water Company, located in
a portion of Sections 11 and 12, Township 17 South. Range 13 East, Gila & Salt River
Meridian, Town of  Sahuari ta, Pima County, Arizona. Said land being more ful ly
described as follows:

COMMENCING AT the East quarter corner of Section 11, said point being a found 2
inch aluminum capped rebar, stamped 7141, f rom which the South corner of  said
Section 11 bears South 00°57'31" East, 2618.40 feet, Thence South 00°57'31" East,
1170.32 feet, along the East line of Section 11; Thence leaving said East line, north
89°02'29" East, 204.26 feet to the TRUE POINT OF BEGINNING,

Thence North 69°49'40" East, 188.39 feet,

Thence North 55°35'53" East, 413.17 feet,

Thence South 75°31'01" East, 357.94 feet;

Thence North 71°13'27" East, 249.57 feet,

Thence South 61 °40'53" East, 464.57 feet,

Thenee North 65°15'39" East, 262.49 feel,

Thence South 00°52'36" East, 1567.35 feet to a point on the North Right of Way line of
Sahuarita Road,

Thence North 89°38'31" West along said Right of Way, 1952.32 feet,

Thence continue along said Right of Way South 89°07'56" West, 1491 .01 feet to a point
on the East Right of way line of Rancho Sahuarita Boulevard,

Thence North 00°56'50" West along said Right of Way, 981 .30 feet,

Page 1 of 3
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Project: Sahuarita Water Company
Job No: 185120207

Thence leaving said Right of Way continue North 00°56'50" West, 252.76 feet;

Thence North 89°07'37" East, 1296.43 feet,

Thence North 69°49'40" East, 421.13 feet to the POInT OF BEGINNING.

Disclaimer Stantec Consulting accepts no liability for this description if it has been modified or
reformatted in any way from its original formal and content, or used for any purpose other than
thatfor which it was originally intended

Prepared by Nathan L, Gardner, RLS 36786
Prepared for and on behalf of Stanteo Consulting inc.
Prepared on November 6, 2007
Project Number: 185120207 '°<r

L .
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Sahuarita Water Company

iv'

November 28, 2007

n l l

Dr. Jay St. John, Superintendent
Sahuarita Unified School District No. 30
p. O. Box 26
350 W. Helmet Peak Road
Sahuarita, An'zona 85629

Request For Potable Water Service For
Sahuama Unified School District No. 30 ("SUSD")

Dear Dr. St. John:

Th is  le t te r  w i l l  acknowledge Sahuar i ta  Water  Company ,  L .L .C. 's  ( "Sahuar i ta  Water " )
receipt of your November 27, 2007 letter requesting that Sahuarita Water undertake such actions
as may be necessary to enable Sahuar ita Water  to become the lawful provider  of potable water
service to SUSD's existing school facil i t ies within the Town of Sahuar ita.

Sahuar i ta  Water  is  in teres ted in  becoming the lawfu l ly  author ized prov ider  o f  potab le
water service to SUSD, and is will ing and able to do so, subject to pr ior  receipt of the necessary
approvals and author izations from governmental entities with jur isdiction over Sahuar ita Water 's
water  prov ider  operat ions. T h e s e  w i l l  i n c lu d e  th e  r e c e ip t  o f  t h e  n e c e s s a r y  c e r t i f i c a te  o f
c o n v e n ie n c e  a n d  n e c e s s i t y  f r o m th e  A r i z o n a  Co r p o r a t io n  Co mmis s io n  ( "ACC" ) ,  a n d  ACC
approval of such line extension agreements and off-site facilities agreements as Sahuarita Water
may find to be necessary.

In  tha t  r egard ,  as  a  cond i t ion  to  Sahuar i ta  Wate r 's  w i l l ingness  to  p roceed  w i th  such
actions as may be necessary to obtain the requisite approvals and authorizations, Sahuarita Water
w i l l  r equ i r e  tha t  SUSD r e imbu r se  Sahua r i ta  W a te r  fo r  SUSD's  p r opo r t iona te  sha r e  o f  any
expenses Sahuar ita Water  may incur  in connection with such eflbr ts. Sahuar ita Water  believes
that the cost of such activ it ies should not be home by the ratepayers of i ts  existing cer ti f icated
service area.

I f  the foregoing condi t ion is  acceptab le  to  SUSD, p lease so adv ise me in  Vu- i t ing and
Sahuarita Water will promptly undertake to obtain the approvals and authorizations necessary to
enable it to be the lawful water provider of potable water  to SUSD.

Sincerely,

Sahuar ita Water  Company, L.L.C.

B y :  f v
Mark J. Shamans, General Manager

f

Field Office: c/o Rancho Resort, 15900 S. RanchoResort Blvd., P.O. Box 1520, Sahuarita, AZ 85629-0530
Ph. (520)399-1 105 Fax (520)399-1095

Re:
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350 w. Sahuarita Road, Building 10

Sahuarita, AZ 85629-9000
Pp: (520) 625-3502 x1001

Fax: (520) 625-4609

Office of the SuperintendentI '

District Administration Office

November 28, 2007

Sahuarita Water Company, LLC.
p. O. Box 1520
Sahuarita, Arizona 85629

Attention: Mark J. Shamans
General Manager

Re: Request For Potable Water Service For
Sahuarita Unified School District No. 30
("SUSD" )

Dear Mr. Shamans:

The condition outlined in your letter of November 28, 2007 to me is acceptable to Sahuarita
Unified School District No. 30 ("SUSD"). Accordingly, please proceed with all actions necessary to
enable Sahuarita Water Company, L.L.C. ("Salluarita Water") to become the lawful water provider
of potable water to SUSD in the Town of Sahuarita.

In that regard,please provide me with a copy of all documents filed with such governmental
entities from whom the necessary approvals or authorizations are requested by Sahuarita Water;
and, please provide me with periodic statements of fees and costs incurred by Sahuarita Water in
connection with its efforts on our behalf, in order that SUSD may either directly pay SUED's
proportionate share of the same or reimburse Sahuarita Water.

I\?»§3lpectfuUy y ur /

3*
Jay c. Sr. John, E
Superintendent of Schools

xi

350 W. Sahuarim Rudd Sahuarim. AZ 85629~9522 Plume: (520) 625-3502 Fax: (520)625~4609
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(November 2007 Water System Master Plan, as
prepared by WestLand Resources, Inc.)

Sahuarita Water Company, L.L.C.
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SAHUARITA
WATER COMPANY, LLC

WATER SYSTEM
MASTER PLAN

Prepared for:

, 4'o45111
RISTEN LEE

o

SAHUARITA WATERCOMPANY
15900 Rancho Resort Blvd, Bldg No. 3

Sahuarita, Arizona 85629
(520) 399-1105

Prepared by :

an

8,
'2~

4 v-
/ to:vAus.

4 1 / \ - p

WESTLAND REsOURcEs, INC.
4001 E. Paradise Falls Drive

Tucson, Arizona 85712
(520)206-9585

NOVEMBER 2007
Project No. 217.132 A 8000
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Sahuarita Water Company, LLC Water System Master Plan
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Sahuarita Water Company, LLC Water System Master Plan
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Sahuarita Water Company, LLC Water System Master Plan

CHAPTER 1. INTRODUCTION

The Sahuarita Water Company (SWC) is a private water utility currently located within the Town of

Sahuarita, Arizona. The water company's current Certificate of Convenience and Necessity (CC&N)

encompasses 3,314 acres that is generally located 10 miles south of Tucson City limits and straddles

Interstate 19 (Exhibit 1). The current CC&N for the SWC approximately coincides with the Rancho

Sahuarita Master Planned Community. SWC is requesting that the existing CC&N boundary be

expanded to include an additional 5,445 Acres (Exhibit 2). Projects within the requested expansion

include Mission Peaks, State Land, Sahuarita Mission, and an existing Sahuarita Unified School District

school site. This water system master plan report will cover the buildout of the existing system and the

expansion areas.

1.1. ExlsTlnG CC&N SITE AND FAcluTIEs

The current Rancho Sahuarita property, contained within the existing CC&N boundary, is relatively Hat

with no major geologic formations within the site. The parcel of land gradually slopes eastward to the

Santa Cruz River at approximately two percent. The highest portion of the property, located at La Cafiada

Drive and El Toro Road, is at an elevation of 2,920. The lowest point within the property is near the

northeast corner at an elevation of 2,670.

The property surrounding SWC is primarily undeveloped land to the north, pecan orchards located along

the east property boundary, and Asarco Mining Facilities and tailing areas to the west. Las Quintas

Serer as Water Company is located southwest of the existing SWC CC&N. A Sahuarita Unified School

District (SUSD) high, middle, and elementary school is surrounded by the existing CC&N boundary

along Sahuarita Road. The CC&N is proposed to be extended to include the school site, which is

currently served by its own well and distribution system.

The Rancho Sahuarita property, contained within the existing CC&N boundary, was at one time owned

by Asarco, Inc. Portions of the original Asarco well fields are located within the property boundaries.

Within the site boundaries are six large production wells which served the Asarco Mining Complex.

The large production wells were originally served by three-phase overhead power and large transmission

mains transporting the water northerly and then pumping westerly to the Mining Complex. Four of the

six original production wells within the property are no longer operating. All pumps, motors, and

associated equipment have been removed and the well casings capped. Two of the wells have been

rehabilitated and are now sewing the Rancho Sahuarita system, well numbers 14 and 18 are discussed

further in this report.

WestLand Resources, Inc. 1

Engineering and Environmental Consultants

Qt\Jobs\200's\2l7.l32\MASTER PLAN\SahuariLa Water Master Plan 1 l0807.doc



Sahuarita Water Company, LLC Water System Master Plan

1.2. CBJECTIVES

The current CC&N boundary is proposed to be extended to serve three new offsite projects west of the

current CC&N boundary and the school site that is currently surrounded by the existing CC&N boundary.

This master plan will address existing facilities and present future infrastructure requirements to serve

both the existing CC&N service area and the proposed extension of the CC&N service area.

1.3. SYSTEM DEVELOPMENT AREA AND LAND UsEs

This report will be broken into the existing development area and future development areas. The existing

service area is confined by the existing SWC CC&N boundary.

The existing Rancho Sahuarita Specific Plan consists of low- to high-density residential, a town center,

regional commercial center, park industrial, public facilities, and open space. At buildout the current

Rancho Sahuarita development will contain approximately 10,100 single-family (SF) units, 1,460 active-

adult units, and approximately 3.1 million square feet of commercial use. Rancho Sahuarita's buildout is

planned to occur in 2017.

Future developments, shown in Exhibit 2, consist of State Land, Sahuarita Mission, Mission Peaks, and

an existing SUSD school site and are summarized below.

The State Land parcel consists of 634 acres, located in Section 16, Township 17 South, Range 13 East,

and has a planned buildout density of 2,300 SF units. Planned non-residential use consists of commercial

development and several proposed schools (one high school, one middle school, and one elementary

school).

Sahuarita Mission consists of 471 acres, located in Sections 12 and 13, Township 17 South, Range 12

East, and has a planned buildout density of 3,000 SF units.

Mission Peaks consists of 4,216 acres, located in portions of Sections 19, 22, and 30 of Township 17

South, Range 13 East, portions of Sections 24 thru 27, 34, 35, and 36 of Township 17 South, Range 12

East, and portions of Sections 1 and 2 of Township 18 South, Range 12 East. Mission Peaks is

anticipated to include 15,000 units. Within the 15,000 units, there are 11,123 single-family units, 2,371

active-adult units, 1,506 multi-family units. In addition to this number, 500 existing offsite units will be

included to the water demands for this property as they may be served by the SWC potable water

infrastructure at buildout of Mission Peaks. These units are in the Magee Ranch area. They are currently

served by Las Quintas in an existing stand-pipe system. They may be served by a similar stand-pipe

system located at the westerly border of Mission Peaks closer to their property by the proposed SWC.

Mission Peaks will also include the development of an additional 1.1 million square feet of non-

residential use. Non-residential use consists of commercial development, recreation centers, worship, and

a police and fire station. Several proposed schools will also be located within Mission Peaks with one

high school, one middle school, and two elementary schools planned.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants

Q:\Jobs\200's\2l7 i32\MASTER PLAN\Sahuarita WaterMaster Plan ll0807.doc



Rancho Sahuanta 10,086 1,460 11 546 29,860

StateLand 2,300 2,300 6,210

Sahuarita Mlsslon 3,000 3,000 8,100

Mission Peaks 11,623* 1,506 2,371 15,500 38,511

Total 27,009 1,506 3,831 32,346 82,681
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The existing SUSD school site consists of 112 acres, located in portions of Sections ll and 12, Township

17 South, Range 13 East and is surrounding by the existing SWC CC&N boundary. The existing school

consists of a high school, middle school, and elementary school.

1.4. POPULATION PROJECTIONS

Population projections are determined based on land use type and number of units. Single-family (SF)

units are estimated to have a persons per housing unit population of 2.7. Multi-family (MF) housing units

are estimated to have a persons per housing unit population of 1.9. Active-adult (AA) housing units are

estimated to have a persons per housing unit population of 1.8. The existing Sahuarita Water Company

CC&N area has a projection population of 29,860 persons based on the criteria above. Future population

is estimated based on the projected number of housing units and summarized in the Table l. Buildout of

the existing and future expansion area is prob ected at approximately 82,700 persons.

Table 1. Future Developments Population Projections

*Includes 500 units for a stand-pipe system that would benefit nearby residents that truck water.

WestLand Resources, Inc. 3
Engineering and Environmental Consultant
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CHAPTER 2. SCOPE AND APPROACH

2.1. WATER SouRcE CAPACITY AND QUALITY REQUIREMENTS

The Arizona Department of Environmental Quality (ADEQ) requires that the well system be capable of

providing peak day demand (PDD) for the entire system with the largest well out of service. The Master

Plan will develop the capacity requirements and locations for wells to meet this requirement. All new

sources will be tested for water quality to determine if treatment is required to meet the current ADEQ

water quality requirements.

2.2. STORAGE REQUIREMENTS

Reservoir storage capacity is a highly critical element in the design and operation of water systems. The

storage will provide operational flexibil ity and system reliabil ity. Reservoir storage is used primarily to

accommodate hourly fluctuations and demand, PDD fluctuations, fire flow requirements, and emergency

reserve storage. Each of these requirements added together form the required storage capacity for each

zone. Current ADEQ criteria typical ly require 1.0 t imes the average daily demand (ADD) peak month

plus fire flow requirements to be the minimum storage capacity per zone. Under certain circumstances,

specif ical ly in service areas with mult iple wells, the storage capacity may be lowered. Pima County

Department of Environmental Quality (PDEQ) has generally allowed the total storage to be reduced to

ADD plus fire flow for a multiple well system. Storage capacity may be based on existing consumption

and phased as the water system expands. Storage should be provided in the zone where the usage is

required or be available to be readily transferred to the zone of use.

The goal of the Master Plan is to develop future reservoir capacity using floating storage wherever

possible. The highest zones may be an exception, as an appropriate floating reservoir location may not be

available. The water surface of a floating reservoir is set at the high water elevation for the zone, which is

generally about 100-feet above the highest home in the zone. This allows the homes within the zone

boundary to be served directly from the reservoir by gravity and the system pressure to be regulated by

the reservoir elevation. This method provides a highly reliable system with very low pressure

fluctuations. The system will also continue to operate during power outages using the stored water in the

reservoir system.

2.3. PRESSURE REQUIREMENTS

Pressure extremes in water systems result in a potential for contamination to enter the system. Low

pressures may allow polluted fluids to be forced into the system. High pressures may cause ruptures or

breaks. Nonnah worldng pressure in the distribution system should not be less than 40 pounds per square

inch (psi). System pressures under peak hour conditions should not drop below 35 psi anywhere within

the system. The system shall be designed to maintain a minimum pressure of 20 psi at ground level at all

WestLand Resources, Ire. 4
Engineering and Environmental Consultants
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points in the distribution system under all conditions of flow. Typically, a hydraulic analysis is run at a

minimum of 25 psi in order to ensure that there is a minimum of 20 psi at any given household. This is

generally understood to mean that the minimum residual pressure must be 20 psi for each customer in a

fire flow event from any hydrant, during a flow condition of peak day plus fire flow. Maximum pressures

as high as 100 psi can be allowed in small, low-lying areas not subject to high flow rates and surge

pressure. The Uniform Plumbing Code limits the highest water pressure within the individual property

owners' plumbing to 80 psi. Regulating the pressure from the meter to the customer is the responsibility

of the customer.

2.4. FIRE FLow REQUIREMENTS

There are generally two considerations to providing adequate fire flow. The first consideration includes

offsite requirements such as the volume of tire flow storage available in reservoirs, adequately designed

pressure zones, and the size of transmission mains. The second factor is the internal distribution system

within the neighborhood, including main sizes, adequate looping, and fire hydrant placement. The goal of

the Master Plan is to develop adequately sized reservoirs, properly designed pressure zones, and water

transmission mains sized to provide fire flow to existing areas, if possible, and to provide adequate fire

flow for new development.

Fire flow requirements for homes typically vary from 1,000 to 1,750 gallons per minute (rpm), depending

on the size of the home. The typical residential subdivision will have a fire flow requirement of 1,000

rpm for houses under 3,600 square feet and 1,750 rpm for houses 3,600 square feet and above. The

standard duration requirement for residential fire flow is two hours. Commercial facility fire flow

requirements also vary depending on the square footage of the commercial building, occupancy type,

building material type, exposure distance to other buildings, and whether the structure is sprinklered.

Typical commercial facilities will have fire low requirements from 1,500 to 2,500 rpm for a two to four

hour duration. Fire flows can be adjusted by the local fire district, if the nature of the system or the rural

nature of the area precludes the full fire flow per the International Fire Code. For purposes of the Master

Plan, the tire flow will be assumed to be the different for each zone (see Tables 8 and 14) based on

different types of non-residential use in each zone.

2.5. WATER MAIN REQUIREMENTS

The goal for the Master Plan is to describe a spine water transmission system that will transport the

appropriate volume of source water to the zone of which it is utilized. Spine mains will also be sized to

transport the appropriate volume of fire flow throughout each zone. The transmission and distribution

systems should be sized and arranged to minimize friction-generated line losses and provide redundancy.

It is recommended that the policy of SWC shall be to require or provide looped water transmission and

distribution systems for the water main grid system wherever possible. In addition, appropriate valve

WestLand Resources, Inc. 5
Engineering and Environmental Consultants
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locations and intervals should be required to isolate small sections of main during breakages and reduce

the number of residences out of service.

2.6. LAND AND EASEMENT REQUIREMENTS

The Master Plan will help to provide locations and sizes for future wells, reservoirs, booster stations,

future treatment facilities, and major transmission mains to serve the water system. These facilities will

be generally located on water system maps. Many factors and constraints will be required to determine

the final location for each site. These factors include the proximity to existing water transmission mains,

the proximity to three-phase power, access to local public streets, specific elevation requirements for

floating reservoirs, hydrologic requirements for well sites, noise and buffer requirements for booster

stations and wells, aesthetic screening requirements for aboveground facilities, and the cost of land and/or

the availability of other preferable sites.

2.7. SYSTEM UPGRADES

The Master Plan will develop the system design criteria to guide the utility in designing proposed water

facilities. The system design criteria will include methods for demand calculations, peaking factors,

water supply requirements, the number and capacity of wells required, reservoir storage and booster

station capacity requirements, emergency backup systems, distribution system sizing, and treatment and

water system grid requirements.

The Master Plan will identify requirements for the existing CC&N boundary and future CC&N expansion

at buildout, and specify the required new facilities and existing facility upgrades. These facilities will

include additional and/or upgraded wells, booster station additions and upgrades, reservoir capacity

additions, and transmission and distribution main extensions.

WestLand Resources, Inc. 6
Engineering and Environmental Consultants
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CHAPTER 3. ENGINEERING CRITERIA

Based on the information presented in Chapter 2, the system design criteria for the Master Plan are

described below in terms of demand, supply, storage, and distribution system assumptions. The criteria

presented in this chapter follow ADEQ, Arizona Department of Water Resources (ADWR), and Arizona

Administrative Code (AAC) standards.

3.1. DEMAND CRITERIA

Average daily per capita water usage for Single-Family and Active Adult residential l10 gpcd

Average daily per capita water usage for Multi-Family residential . -90 gpcd

Average daily per square foot commercial, industrial,

Institutional water use (gallons per day per square foot).. .0. 12*

Average daily waterusage for elementary/rniddle school use 25 gallons per student per day (gpsd)

Average daily water usage for high school use .. .43 gpsd

Average number of persons per Single-Family dwelling unit.. .2.7

Average number of persons per Active Adult dwelling unit.. .1.8

Average number of persons per Multi-Family dwelling unit .. . l .9

Ratio of peak-day to average-day use .. .2.0

Ratio of peak-hour to average-day use .. .3.2

*Based on Arizona Administrative Code Title 18, Chapter 9, Shopping Center no food or laundry, sewage assumed to be 85
percent of water usage.

gpcd .- gallons per capita per day

glad - gallons per acre per day

3.2. SUPPLY CRITERIA

Well capacity to meet PDD with the largest well out of service.

Minimum supply from well and boosters pumping to elevated storage to meet PDD.

Minimum booster capacity to zones without elevated storage to meet peak hour demand (PHD) or

PDD plus fire flow, whichever is larger.

3.3. STORAGE CRITERIA

Provide storage volume equal to a minimum of 1.0 times the ADD.

Provide additional storage volume required to provide fire flow for a specific duration to each

zone (see Tables 8 and 14)

Provide valving at reservoirs to allow a change in the direction of supply to lower zones if

required for fire flow.

Provide two equally sized reservoirs at critical sites for phasing and maintenance considerations.

WestLand Resources, Inc. 7
Engineeringand EnvironmentalConsultants
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3.4. DISTRIBUTION SYSTEM CRITERIA

System design and construction to meet Sahuarita Water Company, City of Tucson Water

Department, and Arizona Department of Health Services requirements.

Maximum friction head loss for lines up to and including 8 inches in size to be 8 feet per 1,000

feet or less. Head loss for lines over 8 inches in size to be 5 feet per 1,000 feet or less, according

to pipe size. Maximum head losses will be determined by hydraulic modeling studies to maintain

the required flow and system pressures.

Distribution lines to be sized and arranged to provide required fire flows and to move source

water to the zones with which it is utilized.

The SWC pressure zones and zone boundaries are at 100 and 150-foot elevation differences for

most of the system.

Provide a line-size valve, normally closed, or a PRV station at pipelines crossing zone

boundaries.

Water will be supplied at the customer's meter within a static pressure range of 43 to 87 psi in

100~ft zones and 43 to 108 psi in 150-ft zones. Due to localized conditions, certain locations may

receive water pressure slightly less or greater.

WestLand Resources, Inc. 8
Engineering and Environmental Consultants
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CHAPTER 4. EXISTING SYSTEM ANALYSIS

4.1. ExlsTlnG SYSTEM OVERVIEW

The existing Sahuarita Water CC&N area is separated into pressure zones with zone boundaries located at

100-foot intervals. The high water elevations of the zone boundaries are also spaced at approximately

100-foot intervals. Typical static pressure fluctuations within the system will vary from approximately 40

psi at the top of the zone to 87 psi at the bottom of the zone, although static pressures will vary with daily

demand fluctuations and tire flow conditions. The zone boundaries and high water elevations of the

existing SWC CC&N area are shown in  Table 2.  The zone delineation is shown on Exhibit  l .  The

existing water  system is divided into the following zones: 2850, 2950, and 3050. The 2950 Zone is

further divided into two areas, a north area and a south area. For this report, the south 2950 Zone will be

considered the 2950 Zone, while the north area will be noted as 2950 North (2950 N). The 2950 North

Zone is presented individually in some subsequent tables, since this zone operates on a separate system of

infrastructure than the other zones.

The 2850 Zone is currently served by gravity from two floating 2850 Zone Reservoirs and direct

connection of Well Nos. 14 and 18 into the zone. The 2950 and 3050 Zones are currently served by

booster stations pumping from storage at the 2850 Zone Reservoir. The 2950N Zone is served by a

booster station pumping from storage at the Well No. 17 reservoir. In the future the 2950 Zone reservoir

will be served by gravity from a proposed 2950 Zone floating reservoir.

Table 2. SWC Pressure Zone Boundaries

The existing Sahuarita Water system currently delivers groundwater from two production wells to the

2850 Zone reservoir. The water supply must be distributed to the rest of the system through a booster

station and reservoir system. The wells must provide sufficient capacity to meet PDD with the largest

well out of service.

There are two reservoirs that serve to pressurize or float on the 2850 Zone. The floating storage serves as

forebay storage for a booster station that provides pressure for the 2950 and 3050 Zones.

Exhibit 1 shows the existing infrastructure including wells, reservoirs, booster stations, and transmission

mains.

WestLand Resources, Inc. 9
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2850 Zone
Main Lake Clubhouse, Lake,
Lake Park, and Wastewater

Treatment Plant

35,000 for Clubhouse and the
Wastewater Treatment Plant,

with an additional 17.5 acres for
the Lake and Lake Park

2950 Zone
Post Office, Temporary
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24,000

2950 N Zone Sonora Clubhouse 15,000

3050 ZOIIC Rancho Resort Clubhouse l 5,000
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4.2. ExIsTInG UNITS AND NON-RES\DENTIAL AREA

4.2.1. Existing Units

Tabl e  3  demons t r a t e s  t he  number  of  ex i s t i ng un i t s  pe r  zone  wl t hm Sahua r i t a  Wat e r  Company CC&N

boundary.  These numbers represents  the number of connect ions as  of Apri l  2007.

Table 3. SWC Existing Units

Zaire V units
2850 Zone 2.973

2950 Zone 225

2950 N Zone 144

3050 Zone 357

TOTAL 3.699

4.2.2. Existing Non-Residential Area

Table 4 shows the existing non-residential acreage totals. This information was provided by Sahuarita

Water Company.

Table 4. SWC Existing Non-Residential Areas

TOTAL 89.000

4.3. ExlsTlnG WELLS

The wel l  capaci ty wi thin the exis t ing Sahuar i ta  Water  system consis ts  of two act ive wel ls  (Wel l  Nos.  14

and 18)  wi th a  total  capaci ty of 1,900 rpm for  Wel l  No.  14 plus  1,400 rpm for  Wel l  No.  18 for  a  total  of

3 , 300  r pm or  4 . 75  mi l l i on  ga l l ons  pe r  da y ( M GD) . The r e  a r e  a l s o fou r  e x i s t i ng ca ppe d  we l l s .  The

existing active wells and their capacit ies are shown in Table 5.

WestLand Resources, Inc.
Engmeenng and Envlronmenlal Consultants

Q Jobs200's217 132 MA.,~TER PLAN S4hu4xlta Water Master Plan H080 doc

I



Well No. 14 1,900 2.73

Well No. 18 1,400 2.02

TOTAL/AVERAGE 3,300 4.75

2850 3,300 0 2,200,000

2950 0 2,550 0

3050 0 2,250 0

TOTAL 3,300 4,800 2,200,000

2950 N 0 1,850 350,000

Sahuarita Water Company, LLC Water System Master Plan

Table 5. Active Wells

4.4. ExlsTlnG REsERvoiRs AND BOOSTER STArlons

The capacities and elevations of reservoirs and booster stations within Sahuarita Water are summarized in

Table 6. The total booster station capacity within the Sahuarita Water system is approximately 6,650 rpm

and the total reservoir capacity is 2.55-million gallons (MG).

Table 6. Existing Reservoir/Booster Summary

4.5. ExlsTlnG SYSTEM DEMANDS

The SWC verified the total number of existing connections for residential and commercial use (see

Section 4.2). These values were used to calculate estimated existing demands. The number of units

within each zone was used to calculate ADD, PDD, and PHD for each zone based on the engineering

criter ia presented in Chapter  2. This information is presented in Table 7. The 2950 North Zone is

presented individually since this zone operates on a separate infrastructure system than the other zones.

The 2950 North Zone is supplied source water to an on-site forebay reservoir by the 2850 Zone. The

2950 North Zone booster pumps water from the forebay reservoir to the 2950 North Zone distribution

system and the booster is controlled by the pressure on the discharge side of the hydropneumatic tank.

As of the end of October 2007, actual water company source pumping records indicated a total volume of

1,212 acre-feet of water since the beginning of 2007. This equates to approximately 914 rpm over a 300

day period.

WestLand Resources, Inc.
Engineering and Environmental Consultants

Q;\Jobs\200's\2l7. l32\MASTER PLAN\Sahuarila Water Master Plan l 10807.doC



lkessure
Zane

Existing Units
e

I§xii1sting
Commercial
(  Aare feet) I

Average liiaiiy
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Peak Baily
Demand
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Peak Hour
Demand

(rpm)
2850 2,973 (SF) 35,000" 616 1,232" 1,972
2950 225 (sF 24,000 48 97 155
3050 357 (AA) 15,000 50 101 161

TOTAL 3,189 (SF) 357 (AA) 74,000 714 1,430 2,288

2950 N 76 (Sm 68 (AA) 15,000 26 53 84

TOTAL 76 (sF) 68 (AA) 15,000 26 53 84

Fressure
Zone

Fire
Dqrqand

(rpm)
I

its! Flow
)ur8iiQn »
(k a)

To tal Fire Flow
Starége
(gallaas)

2850 1,500 2 180,000

2950 2,000 4 480,000

3050 1,500 2 180,000

2950N 1,500

Sahuarita Water Company, LLC Water System Master Plan

Table 7. Existing Demand

"The 2850 Zone also includes demands for Lake and Lake Park. These demands were based on numbers received from
Diane McKenzie at the Sahuarita Water Company and are not represented as a square footage.
The 2850 Zone demand was calculated as follows: residential and non-residential demands were multiplied by a factor of 2
for conversion to PDD (as described in Chapter 3). The WWTP, Lake, and Lake Park demands were added as ADD since
these properties should not experience significant peaking factors,

The usage demands were calculated based on the previous design criteria and are as follows:

ADD = SF Units x 2.7 x 110 GPCD/1,440 = 0.21 rpm/SF unit

ADD = AA Units x 1.8 x 110 GPCD/1,440 = 0.14 rpm/AA unit

PDD = ADD x 2.0 = 0.42 rpm/SF unit

PDD Z ADD x 2.0 = 0.28 rpm/AA unit

PHD = ADD x 3.2 2 0.67 rpm/SF unit

PHD Z ADD x 3.2 : 0.45 rpm/AA unit

4.6. ExlsTlnG SYSTEM FIRE FLow REQUIREMENTS

Table 8 presents the existing fire flow requirements for each of the zones.

Table 8. Existing Fire Flow Requirements

2 180,000

4.7. ExIsTInG SYSTEM REQUIREMENTS

A summary of the existing requirements and the existing infrastructure is shown in Table 9. Exhibit 1

also presents the existing infrastructure and pipelines.

The table below demonstrates that the well production of both wells (Well Nos. 14 and 18) is above

existing PDD demands. However, by ADEQ standards, the well production system must be able to

WestLand Resources, Inc. 12
Engineering and Environmental Consultants
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Tata! Weil
Capacity

(rpm)

Fire §?'iow
Requirement

Bacster
Requirement
(PIJD + FF)
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Buster
Capacity

( in)= s

Storage
iiequirementb
(14333) ~t~ FF)

Existing
Storage

Capacity
(gallons)

2850 1,232 1 ,400" 1,500 N/A N/A 1,067,181 2,200,000

2950 97 0 2,000 z,097 2,550 369,705

3050 101 0 1,500 1,601 2,250 72,486

TOTAL 1,430 1,400 3,198 4,800 1,509,372 2,200,000

2950 N 53 0 1,500 1,553 1,850 259,836 350,000

TOTAL SO 0 1 ,500 1,553 1 ,850 259,836 350,000

Sahuarita Water Company, LLC Water System Master Plan

provide PDD when the largest well is out of service. The largest well is Well No. 14 at 1,900 rpm of

flow. Therefore, with only Well No. 18 at 1,400 rpm to serve the system, the projected well requirement

is just under the recommended criteria. Considering the actual demand recorded by the water company is

approximately 914 rpm, the current well capacity is sufficient to provide existing demands with the

largest well out of service. Plans are currently being designed to add a new well (Well No. 23) to the

system.

The existing storage capacity is currently above the recommended standards presented in Chapter 3.

Table 9. Existing System Capacity Requirements

"The total well capacity is 1,400 rpm for Well No, 14 and 1,900 rpm for Well No. 18.
service, 1,400 rpm is shown as the well capacity.
The existing Fire Flow requirement of 1,500 rpm for 2 hours was added to the 2850 Zone Storage Requirement.

However, to demonstrate the largest well out of

"A Fire Flow requirement of 1,500 rpm for 2 hours was also added to the 2950 North Zone Storage Requirement.

4.8. ExlsTlnG SYSTEM BUILDOUT REQUIREMENTS

A summary of the existing system buildout requirements for the current CC&N boundary and the

proposed infrastructure is shown in Table 10. Exhibit 1 also presents the proposed infrastructure and

pipelines.

At buildout, the production capacity of Well No. 14 will be replaced by Well Nos. 23. Well No. 14

production capacity is plamied to be replaced by source capacity from a newly drilled well in the future to

insure greater system reliability since this well is reaching the projected life expectancy for a production

well. It has been determined that Well No. 14 will be downsized to provide water to the current Town of

Sahuarita Lake, Lake Park, and right-of-ways under a existing Type I water right. This well is planned to

be taken off-line by the fourth quarter of 2010. Additional well production capacity needed will be

provided by Well Nos. 21, 24B, and 25. Future storage capacity will consist of two 1.25 MG floating

2950 Zone reservoirs. Once the 2950 Zone reservoir is operational, the 2950 Zone booster will no longer

be required to provide fire flow and will be sized to move PDD for the 2950 Zone. The 3050 Zone is

planned to be served by two pressure controlled booster stations, one is currently existing and the second

will be conswcted at the new 2950 Zone reservoir site.

WestLand Resources, Inc. 13
Engineering and Environmental\ Consultants
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(gal lons)

2850 1,658 3,900 1,500 NA N/A 1,373,664 2,200,000

2950 2,793 1,500 2,000 2,610 3,050 2,490,749 2,500,000

3050 483 0 2,250 2,733 4,650 408,058

TOTAL 4,934 5,400 5,343 7,700 4,272,471 4,700,000

2950 N 323 0 1,500 1,823 1,850 412,371° 350,000

TOTAL 323 0 1,500 1,823 1,850 412,371 350,000

Sahuarita Water Company,  LLC Water System Master Plan

Table 10. Existing System Buildout Capacity Requirements

"The total well capacity is 6,900 rpm for Well No. 18, 21, 23, 24B and 25. However, to demonstrate the largest well out of service, 5,400
rpm is shown as the well capacity.

The proposed Fire Flow requirement of 1,500 rpm for 2 hours was added to the 2850 Zone Storage Requirement. The proposed fire
flow requirement of 2,000 rpm for 4 hours was added to the 2950 Zone Storage Requirement. Because the 3050 Zone is served by the
2950 Zone reservoir at buildout the proposed tire flow requirement of 2,250 rpm for 4 hours was reduced to 250 rpm for four hours for
the 3050 Zone Storage Requirement.

"A Fire Flow requirement of 1 ,500 rpm for 2 hours was also added to the 2950 North Zone Storage Requirement.

WestLand Resources,  Inc. 14
Engineering and Environmental Consultants
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Zone
High Water

(ff)
Boundaries

(ii)
Static Pressure

(psi)
Ultimate Control

Method
3270 3020 to 3170 108-43 Level

3420 3420 3170 to 3320 108-43 Level
3570 3570 3320 to 3470 108 -43 Level
3720 3720 3470 to 3620 108-43 Level
3900 3900 3620 to 3800 122 -43 Pressure
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CHAPTER 5. FUTURE SYSTEM ANALYSIS

5.1. FUTURE SYSTEM OvERvlEw

The expansion area of the Sahuarita Water CC&N boundary is separated into pressure zones with zone

boundaries located at 150-foot intervals. The high water elevations of the zone boundaries are also

spaced at approximately 150-foot intervals. The standard pressure for a typical 150-foot zone is 43 to 108

pounds per square inch (psi). For the 180-foot zone, the pressure will be approximately 43 to 122 psi,

although static pressures will vary with daily demand fluctuations and fire flow conditions. Individual

pressure-reducing valves (PRVs) will be required for all homes with main pressures greater than 80 psi.

The zone boundaries and high water elevations of the proposed extension area of the SWC CC&N area

are shown in Table ll. The existing SUSD School will be sewed by the existing 2950 Zone. The zone

delineation is shown on Exhibit 2. The proposed water system expansion is divided into the following

zones: 3270, 3420, 3570, 3720, and 3900.

Each zone is served by one or a combination of the following methods: floating reservoir, booster

stations pumping from storage, or booster stations pumping to a reservoir that floats the zone.

Table ll. Proposed Sahuarita Water Company Pressure Zone Boundaries

3270

5.2. PROPOSED CC&N BulLDouT SYSTEM DEMANDS

The future buildout populations and demands are based on the zones as discussed in previous sections.

The buildout demands were based on the latest land planning information for each project. The projected

number of units served at buildout is approximately 32,300 units, as shown in Table l. Within the 32,300

traits, there are approximately 27,000 single-family units, 3,800 active-adult units, 1,500 multi-family

units. The non-residential square footage is projected to be approximately 4.2 million square feet. The

breakdown of these units and the associated water demands in terms of ADD, PDD, and PHD are

presented in Table 12. Further analyses of all calculations are presented in Appendix A.

WestLand ResourceS, Inc. 15
Engineering and Environmental Consultants
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Pressure
Zone Future Units

Non-
residential

(Sq. Ft)

Number of'
Students

| |

Average
Daily

Demand

( m i

Peak Daily
Demand

(rpm)

Peak Hour
Demand

(rpm)

2850 3,992 (sF 67,000 829 1,658 2,653

2950 5,603 (Sm 1,793,252
1,226 (HS)
3,150 (ES) 1,396 2,793 4,468

2950-N
491 (SF)
428 (AA) 15,000 161 323 516

3050 1,032 (AA) 1,197,683 242 483 773

3270
1,999 (s1=)
174 (mm 344,355

478 (He)
2,028 (ET) 511 1,022 1,636

3420

375 (SF)
226 (MF)

1,161 (AA) 70,855 270 539 863

3570
3,478 (SF) 1,106
(MFI 1,210(AA) 619,271

1,287 (ES)
1,089 2,178 3,485

3720 5,079 (SF)
478 (Hal

2,028 (Est 1,097 2,194 3,510
3900 5,992 (SF) 70,855 1,242 2,484 3,974

TOTAL
z7/009 (SF) 1,506
(MF)3,831 (AA)

4,178,271 2,182 (HS)
8,493 (ES)

6,837 13,674 21,878

Sahuarita Water Company, LLC Water System Master Plan

Table 12. Buildout Water Usage Summary

(HS) High School (ES) Elementary School

5.3. FUTURE SVSTEM SlzlnG

The previously provided water system design criteria were used to develop the future water system

buildout capacity requirements for Sahuarita Water Company. Future system requirements include the

capacity of wells, storage, boosters, and mains to serve future demands. The proposed future system

upgrades are shown on Exhibit 2.

Exhibit 2 shows the interconnection of zones including production requirements, booster station facility

capacities, and reservoir sizes. The proposed infrastructure is noted and proposed transmission mains are

shown as solid lines. This exhibit identifies the zones without reservoirs where the boosters are required

to provide PDD plus fire flow.

5.3.1. Wells

Well production requirements are based on meeting PDD. Sufficient reserve capacity is required to meet

PDD with the largest well out of service.

A new arsenic standard that defines the maximum contaminant level of arsenic at 10 parts per billion

(ppb) has been approved by the US Environmental Protection Agency (USEPA). Recent ADEQ MAPS

tests results indicated that arsenic levels in both existing Well Nos. 14 and 18 are currently under the 10

ppb requirement. Well No. 14 production capacity is planned to be replaced by a newly drilled well in

WestLand Resources, Inc. 16
Engineering and Environmental Consultants
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Sahuarita Water Company, LLC Water System Master Plan

the future to insure greater system reliability since this well is reaching the projected life expectancy for a

production well.  It has been detennined that Well No. 14 will be downsized to provide water  to the

current Town of Sahuarita Lake, Lake Park, and right-of-ways under a existing Type I water right. This

well is planned to be taken off-line by the fourth quarter of 2010.

In order to serve future demands, it is planned that approximately 10 new wells will be drilled to serve

Sahuarita Water Company. The locations for these wells can be found on Exhibit 2. Exploratory borings

have been conducted at five (Wells Nos. 21, 22, 23, 25, and 26) of the ten proposed well locations to

verify lithology and groundwater quality. Water Quality results show that arsenic levels do not currently

exceed the arsenic maximum contaminant level (MCL) or can be kept below the new requirement through

well design. Additional exploratory drilling is expected to be done within the next few months on Well

No. 24B for further investigation. It is anticipated that the production capacity of these wells will be

approximately 1,500 rpm each, with the exception of Well No. 21 that has a projected capacity of 1,000

rpm and Well No. 26 with a projected capacity of 750 rpm. The first production well to be drilled will

be Well No. 23, due to it 's proximity to existing facilities. Well Site Nos. 1'/R, 18, l 9R, and 21 are

planned to pump via dedicated well collection main to the existing reservoirs located near Well No. 23.

Well No. 25 is expected to pump directly into the 2950 pressure zone. The remaining wells, Well Nos.

26, 27, 28, and 30 are anticipated to pump through dedicated well collection mains to a forebay reservoir

then pumped into the future 2950 Zone reservoir via booster station for distribution through the proposed

water system. Depending on the capacities of each of these wells, there is the potential for more or less

wells.

Each well will be equipped with a manual transfer switch to allow a portable backup generator to power

the wells during a power outage.

A summary of the required well capacities and the future additional well capacity required is presented in

Table 13.

WestLand Resources, Inc. 17
Engineering and Environmental Consultants
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2850 1,500 2 180,000

2950 2,000 4 480,000

2950 N 1,500 2 180,000

3050 2,250 4 540,000

3270 z,250 2 270,000

3420 1 750 2 210,000

3570 2,250 2 270,000

3720 2,250 2 270,000

3900 1,750 2 210,000

Sahuarita Water Company, LLC

System Requirement:

Table 13. Future Well Capacity Requirements

;:i

13,674

Water System Master Plan

a-

Future Wells:

l R I 500

18 l  400

19R 1 500

21 l 000

23 l 500

24B l 500

25 1 500

26 750

27 l 500

28 l 500

30

14

TOTAL

1,500
This well will be downsized to serve
non-potable demands of the Lake and
Lake Park under the existing Town
Type I Water right.

l5 , l50*

*l3,750 rpm with largest weft outof service.

5.3.2.  Future Fire Flow Requirements

The fire flow requirement for the 2950 North Zone is considered separate as it was in the existing system.

The largest fire flow, in the 3050 Zone, will dictate the size of the planned 2950 Zone reservoirs.

Table 14. Future Fire Flow Requirements

WestLand Resources, Inc. 18
Engineering and Environmental Consultants
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Zone

Potable
Storage

Requirement
(1.0 ADD/ gal)

}8'ire flow
Storage

Requirement

(gal)

Total
Storage

Requirement

<8a1)

Total
Existing
Storage
Capacity

(gal)

Total Future
Storage
Capacity

(Gan

Excess
Storage

Capacity"

(gal)

2850 1,193,664 180,000 1,373,664 2,200,000 826,336

2950 2,010,749 480,000 2,490,749 0 2,500,000 9,251

2950 N 232,371 180,000 412,171 350,000 (62,171)
3050 348,058 540,000" 348,058 0 0 (348,058)

3150 0 1,200,000 1,200,000

3270 736,034 270,000 1,006,034 0 1,000,000 (6,034)
3420 388,402 210,000 598,402 0 1,200,000 601,598

3570 1,568,160 270,000 1,838,160 0 1,800,000 (38,160)
3720 1,579,717 270,000 1,849,717 0 1,200,000 (649,717)
3900 1,788,127 210,000° 1,788,127 0 1,200,000 (588,127)

Well
Collection
Forebay

0 600,000 600,000

TOTAL 9,845,281 11,705,082 2,550,000 10,700,000 1,544,918

Sahuarita Water Company, LLC Water SystemMaster Plan

5.3.3. Storage

Storage sizing requirements are based on meeting 1.0 times the ADD plus fire flow. Fire flow demands
will either be served by a floating reservoir for the 2850, 2950, 3270, 3420, 3570, and 3720 Zones, or via
a pressurized booster station feeding off a reservoir for the 2950N, 3050, and 3900 Zones.

The storage requirements per zone are presented in Table 15. The Sahuarita Water system buildout

requires an additional 10.7 MG of storage distributed throughout the system to meet the storage criteria.

The proposed reservoir sizing to meet this requirement is summarized by zone in Table 16. These

reservoirs are anticipated to be constructed at the locations shown on Exhibit 2. These reservoirs will

float the 2950, 3270, 3420, 3570, and 3720 Zones and will have booster stations onsite to serve the 3050

and 3900 Zones. The booster station at the 2950 Zone will act as a redundant booster station to the

existing 3050 Zone booster station at the existing 2850 Zone reservoir site. Normal practice for

upgrading storage or supply is when the system demand is at 90 percent of the system supply or storage

capacity.

There will also be a 0.6 MG Well Collection reservoir designed at the Well No. 26 site. This reservoir

will serve as a forebay reservoir for the four new wells on the south side of the Rancho Sahuarita

property, Well Nos. 26, 27, 28, and 30.

Table 15. Future Reservoir Capacity Requirements

"Parentheses indicate negative numbers
aFire flow volume already provided in 2850 and 2950 Zone reservoirs
"Fire Flow volume already provided in 3720 Zone reservoir

WestLand Resources, Inc. 19
Engineering and Environmental Consultants
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Zone
Potable Storage

Requirement
(gallons)

Proposed
Storage Reservoirs

ggallnns)

2 8 5 0 * 2, 200, 000 1 , 000 , 000  1 , 200 , 000

2 9 5 0 * 2,500,000 1 , 250 , 000  1 , 250 , 000

2950 N 350, 000 350, 000

3050 0

3150 1 ,200,000 6 0 0 , 0 0 0  6 0 0 , 0 0 0

3 2 7 0 * 1,000,000 1,000,000

3 4 2 0 * 1,200,000 6 0 0 , 0 0 0  6 0 0 , 0 0 0

3570* 1,800,000 900, 000  I 900 , 000

3 7 2 0 * 2,400,000 1,200,000 /  1,200,000

Forebay 600, 000 600,000

TOTAL 13,250,000 13,250,000

Sahuarita Water Company, LLC Water System Master Plan

Table 16.  Pr oposed Reser voi r s

*Zones with floating storage

5.3.4.  Booster Station and Transmission Facil i t ies

5 . 3 . 4 .  1  Boos te r  S ta t i on s

Booster station facility sizing is based upon conveying the PDD from zones with excess supply capacity

to the zones within the water system without supply capacity. As can be seen on Exhibit 2, all of the

SWC wells are located in the 2850 and 2950 Zones. This situation occurs because the greatest hydrologic

water availability is located within these zones. The water that is extracted within these zones must,

therefore, be transported through booster stations to the remaining zones in the system. In zones that are

not served by floating reservoirs, the PDD and tire flow requirements must be supplied by the booster

station.

The 2850 Zone is currently a Heating zone and will remain a floating zone, so there are no booster station

requirements for this zone. The 2950 Zone will be a floating zone upon construction of the new reservoir

at the intersection of El Toro and La CaNada Drive. Until this time, the 2950 Zone will be served by the

booster station at the existing 2.2 MG 2850 Zone reservoir site. The existing capacity of this booster

station is 2,550 rpm. Per WestLand's 2950 Zone booster station plans designed in January 2004, the first

pump of this booster station (250 rpm) is designed to be replaced by a 750 rpm pump to provide an

ultimate flow at this booster station of 3,050 rpm.

There will be a second 3050 Zone booster station at the site of the new 2950 Zone reservoir at the

intersection of El Toro and La CaNada Drive. This booster station is expected to have a capacity of

approximately 2,400 rpm. This size is based on a portion of the buildout flow for the 3050 Zone PDD

plus 2,250 rpm fire flow.

WestLand Resources, Inc. 20
Engineering and Environmental Consultants
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Zone
PDI)
(rpm)

Fire Flow Requirements

fgvln)

Total Required
Booster Station

Capacity

(gem)
g

Proposed
Boaster
Station

Capacity

( 1113

2850 1,658
1,500

However, this is a floating zone, and therefore fire
flow is provided by the 2850 Reservoir.

N A, Floatlng n/A, Floating

2950 2,793
2,000

However, this is a floating zone, and therefore fire
flow is provided by the future 2950 Reservoirs.

2,793 3,050

2950 N 323 1,500 1,823 1,850

3050 483 2,250 2,733
1-2,400*
1-2,250

3150 8,417 N/A 8,417 2- 4,300

3270 1,0z2
2,250

However, this is a floating zone, and therefore fire
flow is provided by the future 3270 Reservoirs.

1,022
1,100

3420 539
1,750

However, this is a floating zone, and therefore fire
flow is provided by the fume 3420 Reservoirs.

7,395 7,500

3570 2,178
2,250

However, this is a floating zone, and therefore fire
flow is provided by the future 3570 Reservoirs.

6,856 6,900

3720 2,194
2,250

However, this is a floating zone, and therefore Ere
flow is provided by the future 3720 Reservoirs.

4,678 4,700

3900 2,484 1,750 4,234 4,300

Sahuarita Wafer Company, LLC Water System Master Plan

There  wi l l  a l so be two 3150 Zone booster  s ta t ions  des igned for  the  t ranspor t  of flow from the 2850 and

2950 Zone Reservoirs  to the forebay reservoirs  located wi thin Mission Peaks 3270 Zone.  The 3150 Zone

booster  stat ions wil l  be sized to move PDD to the 3270,  3420,  3570,  3720,  and 3900 Zones to serve State

Land,  Miss ion Peaks ,  and Sahuar i t a  Miss ion.  The PDD demands  of these  zones  i s  approximate ly 8 ,400

r pm,  t he r e for e  each  boos t e r  wi l l  p r ovi de  4 , 300  r pm. There  wi l l  be  an  addi t i ona l  2950  Zone  boos t e r

located at  the well  collection forebay storage reservoir that  will  transported treated or blended water to the

proposed  2950 Zone  rese rvoi r .  Thi s  boos t e r  wi l l  move  wel l  capaci ty for  Wel l  Nos .  26 ,  27 ,  28 ,  and  30

with an est imated combined capaci ty of 5,250 rpm.

The large capacity transfer booster stations (3150, 3420, 3570, 3720, and 3900 Zones) will be designed

with equal sized transfer booster pumps. The transfer booster stations will have dual suction manifolds

from each reservoir and dual discharge lines for redundancy and ease of maintenance. Each booster

station will be equipped with backup generators to ensure continued operation during a power outage. All

proposed booster stations will have an extra equal sized pump and separate electrical panels to operate

each pump to allow for pumps to be taken off-line for maintenance or replacement without having to

shut-down the entire booster station.

Table 17. Booster Station Capacity Analysis

*Includes existing booster station at the 2850 Reservoir and proposed 2950 Zone reservoir (comer of El Toro and La Canada Drive).

WestLand Resources, Inc. 21
Engineering and Environmental Consuitanis

Q:\Iobs\200's\2l7.i3z\MAsTER PLAN\Sahuari!a Water MasterPlan H0807.doc



- l - l l l l l I IIII al W

Sahuarita Water Company, LLC Water System Master Plan

5.3.4.2 Transmission Mains

Exhibit l also shows the total capacity of transmission systems required for transporting water throughout

the system. Main size requirements can then be estimated based upon maximum velocity requirements

and maximum pipe friction losses in order to maintain adequate pressure within the system during PDD

plus fire flow conditions. The 3150 Zone mains will transport PDD for the 3270, 3420, 3570, 3720, and

3900 Zones. Large diameter mains are proposed to reduce head losses, operating and pumping costs.

Dual water mains transfer source water through the system and provide redundancy for future

maintenance or replacement. The water main between the proposed forebay reservoir at Well No. 26 and

the 2950 Zone reservoir will be required to transport well capacity from Well Nos. 26, 27, 28, and 30 with

an estimated combined capacity of 5,250 rpm. Weli collection mains are sized based on the well capacity

being transported by them.

5.4. PROPOSED FACILITIES

The facilities proposed to meet the future system buildout requirements are described below. These

facilities are also shown on Exhibit 2.

5.4.1. Well System Requirements

In accordance with Table 12, the future buildout capacity of the Sahuarita Water system is approximately

13,556 rpm, which  is equivalen t  to approximately 19.5 mil l ion  gal lons per  day (MGD) capacity

requirements. As was discussed in Section 5.3.1, in order to meet these peak day demands, an additional

seven wells at 1,500 rpm, one well at 750 rpm, and one well at 1,000 rpm will be required. These nine

wells will be supplemented by an extra well in case of a well outage.

The future and existing well site locations are shown on Exhibit 2. This report is not considering existing

Well Nos. 17, 18, 19, or 20 as part of the future system. Existing Well Nos. 17, 19, and 20 are planned to

be abandoned. Wells Nos. 17 and 19 will be replaced by proposed Well Nos. 17R and 19R.

5.4.2. Reservoir System Requirements

Based upon Table 15, it is anticipated that approximately 10.7 MG of additional reservoir capacity will be

required to provide 1.0 times the ADD plus fire flow. The proposed floating zone storage systems within

the SWC system will provide service to the 2850, 2950, 3270, 3420, 3570, and 3720 Zones. The 2950 N,

3050, and 3900 Zones will be served via pumped storage. Reservoir  capacity will be split  between

equally sized reservoirs, when possible, to allow for system flexibility and maintenance. The following

new reservoirs are proposed:

WestLand Resources, Inc. 22
Engineering and Environmental Consultants
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Sahuarifa Water Company, LLC Water System Master Plan

Two adjacent 1.25 MG 2950 Zone reservoirs located at the intersection of El Toro and La CaNada

Drive at southwest corner of the 3050 Zone (Exhibit 1). These reservoirs will have a combined

capacity of 2.5 MG.

A 0.6 MG Well Collection reservoir located at Well Site No. 26. This will serve as a forebay

reservoir to Well Nos. 26, 27, 28, and 30.

Two adjacent 0.6 MG forebay reservoirs located along the eastern edge of the Mission Peaks

project. These reservoirs will be phased and provide storage capacity for zones located within the

Mission Peaks and Sahuarita Mission projects. These reservoirs will have a combined capacity of

1.2 MG.

A 1.0 MG floating 3270 Zone reservoir located within the Mission Peaks project.

Two adjacent 0.6 MG floating 3420 Zone reservoirs located within the Mission Peaks project.

These reservoirs will be phased and provide storage capacity for zones located within the Mission

Peaks and Sahuarita Mission projects. These reservoirs will have a combined capacity of 1.2

MG.

Two adjacent 0.9 MG floating 3570 Zone reservoirs located within the Mission Peaks project.

These reservoirs will have a combined capacity of l .8 MG.

Two adjacent 1.2 MG 3720 Zone floating reservoirs located within the Mission Peaks project.

These reservoirs will have a combined capacity of 2.4 MG. Additional storage capacity for the

3720 and 3900 Zones is stored in the 3150 Zone forebay reservoirs.

5.4.3. Booster Station Requirements

The booster station locations, zone boundaries, and capacities are as follows:

Upgrade to the existing 2950 Zone booster station will be required. The upgrade will upside

pump l of this booster station from 250 rpm to 750 rpm to a total flow of 3,050 rpm.

A new 3050 Zone booster station will be required. This booster station will be designed at the

intersection of El Toro and La CaNada Drive next to the proposed 2950 Zone reservoirs. This

booster station is expected to have a capacity of approximately 2,400 rpm. This size is based on

a portion of the buildout flow for the 3050 Zone PDD plus 2,250 rpm tire flow.

WestLand Resources, Inc. 23
Engineering and Environmental Consultants
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Sahuarita Water Company, LLC Water System Master Plan

An upgrade to the 2950 North Zone booster station will be required. A spare 550 rpm pump will

be added as future Pump 4 to this manifold. The addition of a pump to the booster station will

mean that the booster station capacity will meet the buildout requirements of PDD (2,793 rpm).

There will be a 5,250 rpm Well Collection booster station located at Well Site No. 26. This will

serve to transport water from the Well Collection Reservoir fed by Well Nos. 26, 27, 28 and 30.

Two new 3150 Zone booster stations will be required. The booster stations will be located at the

intersection of El Toro and La CaNada Drive next to the proposed 2950 Zone reservoirs and

adjacent to the existing 2850 Zone reservoir site and Well No. 23. These booster stations will

transfer PDD for the 3270, 3420, 3570, 3720, and 3900 Zones to the forebay reservoirs located on

the eastern boundary of Mission Peaks. Each booster will have a 4,300 rpm capacity.

A 3270 Zone booster  station will be required to fill the 3270 Zone floating reservoir . This

booster  station will be controlled by the level in  the reservoir .  The booster  will be sized to

transfer PDD to the 3270 Zone. The proposed capacity of this booster station will be 1,100 rpm.

A 3420 Zone booster  station will be required to fill the 3420 Zone floating reservoir . This

booster  station will be controlled by the level in  the reservoir .  The booster  will be sized to

transfer PDD to the 3420, 3570, 3720, and 3900 Zones. The proposed capacity of this booster

station will be 7,500 rpm and will be phased in according to capacity requirements.

A 3570 Zone booster  station will  be required to fill  the 3570 Zone floating reservoir .  This

booster  station will be controlled by the level in  the reservoir .  The booster  will be sized to

transfer PDD to the 3570, 3720, and 3900 Zones. The proposed capacity of this booster station

will be 6,900 rpm and will be phased in according to capacity requirements.

A 3720 Zone booster  station will be required to fill the 3720 Zone floating reservoir . This

booster  station will be controlled by the level in  the reservoir .  The booster  will be sized to

transfer PDD to the 3720 and 3900 Zones. The proposed capacity of this booster station will be

4,700 rpm and will be phased in according to capacity requirements.

A 3900 Zone booster station will be required to provide PDD plus fire flow to the 3900 Zone.

This booster station will be controlled by pressure in the 3900 Zone. The proposed capacity of

this booster station will be 4,300 rpm and will be phased in according to capacity requirements.

This site will be equipped with a back-up generator.

WestLand Resources, Inc. 24
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Sahuarita Water Company, LLC Water System Master Plan

5.4.4. Transmission System Requirements

A number of mains are required in order to provide transport capacity between wells and reservoirs,

provide additional capacity for fire flow to interior service areas, and improve the looping and layout of

the distribution system. In addition to the transmission mains between reservoirs, a concept distribution

system loop for fire flow and redundancy is proposed. The sizing of these mains should be confined

through further detailed analysis.

Dual large diameter water mains are proposed to move large volumes of source water up through the

system to the reservoirs in the highest zones. Dual mains allow continued water transport during a main

break or shut-down needed for maintenance purposes. Large diameter mains reduce system head loss

which in tum reduces the amount of pumping head needed to transport water from one zone to the next.

A reduction in pumping head will equate to a reduction in pumping electrical costs.

WestLand Resources, Ire. 25
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APPENDIX "T"
(Opinion of Probable Construction Cost, as
prepared by WestLand Resources, Inc., and,
Projected Utility Plant Account Balances,

as prepared by Thomas J. Bourassa, C.P.A.)

Sahuarita Water Company, L.L.C.
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APPENDIX "U99

(Sahuarita Water Company, L.L.C.'s (i)
Balance Sheet, (ii) Income Statement, and (iii)

Annual Operating Revenues, Expenses and
Customers for Projected Years 1 through 5,
as prepared by Thomas J. Bourassa, C.P.A.)
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Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-



Q
I

D
5
o3~
"§84

¢ .

I
II

I»1

641

*I

ml

93 r-'T

we
LE as
N

of? w
9 8 $1
82 §
N ,

so ale
r- 3
1- GO
P to
co N
"1 Q

1'gr) nor

n¢'é" auN
3 4 8
to m
"-.°Q
10 g

co
N
'Q
co
ca

ea
09
n .
455
r~

13

s o

f -
of
*z
or~»
oN

w

ion_NN

o
.N

Qoco

Q

ah
Q
8
*Z
2

3
8
Qas

r--N
q
as
3
92

5
w

3
8

|-o
Qan
8.NN

391~§
6_

as

§ §
3 8
v x

a s

N
3. 8
co ID
P co

m

3 4
40  1 '
r-- N

an Q
N
N

so

anof
Qan
o
" 1

4CO°o_oI-
Qn

8
*.
3QI
co

3
Q
eaID
fn
no

8 anha
°'l °2
r- Qo 1-

-Gs
83, -

o r'-1"
I-- 1:
QN.
Nea 3v_-*

o u-'T-"
333
g; 3O 1-

ea
h-
n .
N
o

N

051-
h»
coP
-v

as

Q
ea
n
sq
l \

8
'Q

3o

69

l~»
cm
"1
o
a-

QN

ea

o
N
Q
oof

0

oG
Q
§
N*
N

Y
g
Qmas

»n
ea

vIII__-II l lI I llllll lllll

;i

1 ,

09 9 Q

t
1 -
(iv)
N

8vso
8

o 3W PP o
o Nq --r

oF-
Qea
r -

g.

L
H
V

p I

o88 r-
22
Q ;P
1 '

N
8
9
vo

8
'Zcoea
. :

3 $3
. 'Q® 1-

m N
n.P

N
3.
o
3.1-1-

i. »
.i:I:.

en »
gr o

§~Q 'R
r ~

Q Q
.-

N
3
an1-
Ag1-1-

n

ea

8?
a n
cmv '
. - r
1 -

vo

so a s
o

'  fu

S

ov  cy :

Q. , 4
v v

o
Q
to
r~

N
3
no1-
QP1-

so so as

8:
J§3
#018

8 s-
858;3>_
88?38°
A g *
, g o

3
3 all;

8 Q 9 8

-4
*Z

l l'a

8:§§l

A -
M nv v

ld
N 8

» -u~.»

16N

A8
8q
8

s 8
Q-oN

an so OF

u
83~.*
p G )

-88
s-:~2=a b
5.5

u

o .

as
'cs
2
8

O

"6
3z

1:c
8
s
•
s
8
.2

an
.QPL'-. o
_g
.a
uc

-8
et

05

8*
3
8

»8
82

63
£ 2

3
5Bo

a

Q 9
3, 8w m E

a.S
E885'
§2
38
83

88
883 §3
4885?

88
82
8

ba

3;
: " * ;

§§§3§§§
;§3l§,»
g 8492

SQ'-~*°='~°°v~~°°2.'I.'¥"!92.'22'8'&8Sa'~'88'&888388588'58S$$¥9399'€99



\

o

¢

D

*33'
ea
28

as
'u
e

~:
an

i>-

"I

NI

Vu

*I

40

ov~
|\_
<oIO
<r

ea

an
Q
8m

1-0
of
Q
of
1 -

1-

as

40

83
vv-
*n
N

in

r~of
QQto
QN

ea

or~
'
¢oIav

ah

co1-
Q
<o
N
or

he

If)
to
Q
to

v;
1 -

we'
1 -

<r_
N

an

3

/~
or
c
ac
ac
Hz
N

ea

o
1~
fu
as
10
Q

he

(O
to
*z
on
to
Q
1 -

1-
r-
Q
ca
a
Q
N

ea

co

*vo
4.0
1-
Q
so

ea

mo
'Qcmo
*Q1\

v~
N
Q
to
N

O)
ch
*Q
to
w

<0oIO
NNv-

toN
QcaP
N

Ia

ea

r~N
QofN

69

ca
o>
'Q
ea
<o

as

o

3
N
N
1-

I

toN
Qvov-
N

vo

r\N
*QeaN

ea

so

co
N
~.
v~
m

v-
UP
'x
CbP
N

09

'I

N
Q
N

ea

o
r \

'E(DIDv

ea

om
m
1-

3ea
.:

m

3.
co
o
r~
n`

9

IO
N
Q
ID
Q
Q
<1

en

.Y-»
<9
cl
1~

N

Ag
J G

J$
aga
Q > §
»-'o8<§Qu.

4 2
334-

0
m o

ea ea he cm he 49

ad
0

s>
$3
co

8
8o

2:x
3.co
vo

3
=¢
o
G)
.2.-
_as3

m'o
3a>
M
8

2%

8
Q Q
sea
0th
8 5
QUIP

gs

G s
<<
8§o8%
mc:QD

3
8
3
o

3
o
|-

e
E

>-
oQ.

N
a
'o
.80
m

83
o

-
cu_
an

c

2
¢1
s
o 8: 3au c> an
3 a
. m

S s
Som

z 8'
a m

m'o
g
7,1
3o|-

.8
E:a
8
E
o

.3
E
E
s:I
o

89-~~~»»~~»e:ee:ee=eeaaaaxaaaaasaasassas



U

1

D Q
X 1-

883=»
818
<<n

9.

Q-»

vo

on

o o oo N NW F 1-
P Q  Ptovo

o o
cm NQ 9 I

¢o eaN<9

o o oSn N N9) P P
8 W P
so

as

he

W

l

I

\

l

so

3'xo65m

e a

o
l ~
<71
3
< 0

QcmSn
vo<o

W

or~
QNea

89

o
o
Q
to
a>
r~

o<9
'Qr~an
QN

8o~.N

8(1)
'QN

821-
qN

89
o>
Y
N

as

ea
co
Q
no

he

eaN
n_oN

vo

v

3
c*>
m

oN
'zoID

he

cm
o
n_
1-
m

as

v~v~.vo

r~ea
QvPP

W

r~ow
'xo(Dv~

mN
'Eofo
Q

ea

co
cm
'Q
N
N
Q
1 -

I llllllll I

f :o'a
3on
Q
eo

Nl

3 8o 1-
as tosoN

ea

oN1-
lèaN
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APPENDIX"Van
(Modification of Designation of Assured Water
Supply Application, and the November 23, 2007

Assured Water Supply and Supporting Hydrology
Report for Sahuarita Water Company, L.L.C., as

prepared by Brown and Caldwell)

Sahuarita Water Company, L.L.C.
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ARIZONA DEPARTMENT OF WATER RESOURCES
OFFICE OF ASSURED AND ADEQUATE WATER SUPPLY

3550 NORTH CENTRAL AVENUE, 2nd FLOOR

PHOENIX, ARIZONA 85012
(602) 771 -8585 Fax: (602) 771 -8689

DATE RECEIVED:

APPLICATION NO:

4 o

DESIGNATION OR MODIFICATION OF DESIGNATION OF ASSURED WATER SUPPLY APPLICATION
PARTA_ GENERAL INFORMATION

1. This is an application for: [I New Designation 81 Modification of an existing designation

2. Name of municipal provider: Sahuarita Water Comoanv, LLC

ADWR No. 56-000373.0000

AMA.- Tucson

3. Name and address of person representing the municipal provider:
Name: Mark Sear ans
Title: General Manager
Address: PO Box 1520, Sahuarita, AZ 85629 Phone: 520-399-1105

E-Mail:mseamans@ranchosahuarita.com
Fax: 520-399-1095

Contact person for questions regarding this application:
Name: Kristen Whatlev
Company: WestLand Resources, Inc.
Address: 4100 E. Paradise Falls Drive, Tucson. AZ

E-Mail:kwhatley@westlandresources.com
85712 Phone: 520~206-9585 Fax: 520-206-9518

5. If not already on file with the Department, provide a map of the service area that includes the current and proposed
distribution system and any treatment or storage facilities and reference as an attachment.

Up to date service area map on file with the Department
Hard copy of service area map attached
Electronic copy of service area map attached

[I
13
[I

Attachment:
Attachment:

Attachment A

I DO HEREBY certify that the information contained in this application and all information accompanying it is true and
correct to the best of my knowledge and belief. NOTE: If the applicant is a city or town, include a resolution of the
governing body of the city or town authorizing the person to sign the application.

J.V.C. Chalfant
Printed Name

Senior Vice-President, Sahuarita Water Company

Title

//» <8-07
Sig tore Date

4.

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06



Source of Supply 100 Year Volume (ac-ft)

Groundwater 1,098,300

Central Arizona Project Water

Direct treatment and delivery

Recovered water
Surface Water

Direct treatment and delivery

Recovered water
Effluent

Direct treatment and delivery
Recovered water

Other

Total 100-yr Volume 1 ,098,300

•

PART B -  DEM AND ESTIM ATE
Please use and attach the Designation Demand Spreadsheet provided by the Department (See hHp:/ .azwater.gov/

WaterManagement_2005/Content/OAAWS/Designation_Demand_Spreadsheet.xls) OR provide and reference an attachment

detailing the assumptions used in estimating water demand. Include projections of population and demand for each calendar

year for at least ten years from the date of this application. Attachment B

1,348

1,241

10.983

2007CURRENT ANNUAL DEM AND; YEAR:

COM M ITTED DEM AND;

PROJECTED DEM AND: YEARZ

Note: Projected demand should be for the 10th calendar year from the date of the appl ication.

PART c-  PHYSICAL AVAILABILITY OF SOURCE WATER

acre-feet  per year

acre-feet  per year

acre-feet  per year 2034

A comprehensive hydrologic study must be submitted with this application, unless the Department has previously reviewed the
hydrologic condit ions for this area and has issued a val id Letter of  Water Avai labi l i ty or Physical  Avai labi l i ty Determinat ion.
Please indicate the evidence of  physical  avai labi l i ty and reference as an at tachment:  At tachment C

Cl  Water Avai labi l i t y  Let ter I ]  Physica l  Avai lab i l i t y  Determinat ion

IX]  New Hydro logic  s tudy [ I  O t he r ,  p l ease  spec i f y :

PART D- CONTINUOUS AVAILABILITY AND LEGAL AVAILABILITY OF SOURCE WATER

1 . If the municipal provider has not yet established a service area right, please attach a copy of the Init ial Petit ion to Establish
New Water Service Area as submit ted to the AMA.

2 . If applicant is a private water company, attach a copy of the exist ing Cert if icate of Convenience and Necessity era copy of
the Decision and Order from the Arizona Corporation Commission establishing the CC&N or extension of CC&N. Reference as
at tachment : Pendinq review and approval

3 . To complete the table below, mult iply the Total Annual Demand computed in Part B by 100 to obtain the 100-year demand
and enter  a t  t he  bot tom of  t he  char t .  Enter  t he  appropr ia te  100-year  demands for  each t ype o f  water  de l i vered to  t he
subdivision for each category.

4 . See A.A.C. R12-15-717 and R12-15-718 for documentation that should be submitted as evidence of continuous availabil i ty
and legal  avai labi l i ty (respect ively) for each source of  supply.  Please reference at tachment(s):  At tachment D

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06



PART E - FINANCIAL CAPABILITY

Please check one of the following and include attachments as necessary:

III The applicant has constructed adequate delivery, storage, and treatment works.

[I The applicant has entered into written agreements requiring a potential developer to construct adequate delivery, storage,
and treatment works.
Attachment:

[I If the applicant is a city or town, the applicant has:

El Adopted a five year capital improvement plan that provides for the construction, or the commencement of construction,
of adequate delivery, storage, and treatment works in a timely manner, and has submitted a certification by the applicant's
chief financial officer that finances are available to implement that portion of the five-year plan, or

El Submitted evidence demonstrating that financing mechanisms are in place to construct adequate delivery, storage, and
treatment works in a timely manner.

ll If the applicant is a private water company, the applicant has received approval from the Arizona Corporation Commission
for financing the construction of adequate delivery, storage, and treatment works.

PART F - CONSISTENCY WITH MANAGEMENT GOAL

Please check all that apply below:

III Enrollment of the water provider as a member service area in the Central Arizona Groundwater
Replenishment District (Phoenix, Tucson and Pinal AMAs ONLY).

A separate application for membership must be filed with the Central Arizona Water Conservation
District, and the membership documents must be executed and recordedbefore the Designation will
be issued.

EL Extinguishment of grandfathered groundwater rights dedicated to the municipal provider's water semice area.
Provide evidence and reference the attachment:

[ I Other. Please specify:

PART G - WATER QUALITY

1. Are the well or wells from which water will be withdrawn by the municipal provider within one mile of a Water Quality
Assurance Revolving Fund (WQARF) or Superfund site? El Yes No.

If "Yes", please submit a contaminant migration and mitigation analysis demonstrating that the water supply will continue to
meet the water quality requirements in A.A.C. Title 18, Chapter 4, and reference as attachment:

2. IX! Municipal provider is or will be regulated by the Arizona Department of Environmental Quality (ADEQ) or another
governmental entity with equivalent jurisdiction. If this applies, independent proof of adequate water quality is not required,
please skip to Part H.

3. If the municipal provider serves or will serve 15 customers or less, provide current (within the last 60 days) analytical
results on water samples taken from a well or wells constructed within the service area, demonstrating that the water
meets the water quality requirements in A.A.C. Title 18, Chapter 4, and reference as attachment:

NOTE: Information on the required water quality analyses may be found at the ADEQ website http://wvvw.adeq.qov.

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06
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PART H - CONSISTENCY WITH MANAGEMENT PLAN

1. For the municipal or county jurisdiction within which the service area is located, list any water conservation ordinances and
briefly describe the sections that apply to the water service area. If they will serve as evidence of your demand projections,
please reference as attachment.

Arizona Revised Statue 45.312 (State Plumbinq Code Standards for Low Flow Fixtures)

2. Generally describe any other current or proposed conservation practices, rates, fees, restrictions, policies and devices to

be utilized within the service area to meet the conservation requirements of the Management Plan:

Low water use plumbing fixtures for commercial and residential, non-invasive arid-tolerant landscape plants for

residential front yards and commercial landscaping. Reclaimed water re-use on park landscaping, school yards,

athletic fields, road medians and trails.

NOTE: If demand estimates rely on these conservation requirements, please reference attachment:

PART I -. FEES
Please calculate fees by completing the appropriate items below, and include the total fees with your application. Payment may
be made by cash, check, or credit card. Checks should be made payable to the Department of Water Resources. Failure to
enclose the required fees will cause the application to be returned. Fees for designations of assured water supply are
authorized by A.R.S. §45-113.

IF THIS WATER PROVIDER HAS NOT BEEN DESIGNATED PREVIOUSLY, OR IF THIS APPLICATION IS A
MODIFICATION OF AN EXISTING DESIGNATION THAT INCLUDES EVALUATION OF PHYSICAL, LEGAL, AND
CONTINUOUS AVAILABILITY OR CONSISTENCY WITH MANAGEMENT GOAL, USE THE FEE CALCULATION METHOD
BELOW:

1. $ 1000.00
2.

1,348
-1000

3.

4.

$174.00
$1174.00

$ 225.00

Basic Application fee (includes first 1,000 acre-feet)

Per-acre-foot review fee (for water use in excess of the first 1,000 acre-feet):

Total acre-feet of current demand in this application
Less first 1,000 acre-feet
Acre-feet subject to additional review fees 348 x $.50 per acre-foot:

Subtotal (add items #1 and #2) NOT TO EXCEED $10,000

Indicate the appropriate AMA and enter the associated Public Notice Fee:

Phoenix AMA $ 52.00
Tucson AMA S 225.00
Pinal AMA $ 125.00
Prescott AMA $ 75.00
Santa Cruz AMA $ 50.00

I ]
131
1:I
E I
E I

5. TOTAL FEE DUE (add items #3 and #4 _ NOT TO EXCEED $10,000): $1 ,399

IF THIS IS A MODIFICATION OF AN EXISTING DESIGNATION APPLICATION AND DOES NOT INCLUDE AN

EVALUATION OF PHYSICAL, LEGAL, AND CONTINUOUS AVAILABILITY OR CONSISTENCY WITH MANAGEMENT

GOAL, USE THE FEE CALCULATION METHOD BELOW:

$

$

500.001. Basic Application fee (includes first 1,000 acre-feet)

2. Indicate the appropriate AMA and enter the associated Public Notice Fee:

Phoenix AMA $ 52.00
Tucson AMA $ 225.00
Pinal AMA $ 125.00
Prescott AMA $ 75.00

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06
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EXECUTIVE SUMMARY

The hydrogeologic analysis presented herein demonstrates the physical availability of 10,983 acre-feet per year
(AF/yr) of local groundwater resources for 100 years for the existing and planned expansion of Sahuarita
Water Company's (SEC) water service area. The physical availability demonstration provided by the
hydrogeolOgic analyses supports a Modification of a Designation of an Assured Water Supply application for
the Water Company. The planned expansion will serve potable groundwater resources to two proposed
development projects including the la/[ission Peaks and Sahuarita Mission development projects, and an
existing school site. la/Lission Peaks may also include development on an adjacent State Land parcel.
Additional potable groundwater resources may also be served (bulk sales) to 500 existing off-site units at the
adjacent Magee Ranch by a stand-pipe system. The existing school site includes the existing Sahuarita Unified
School District Campus (K through 12). Additional development is also planned within due existing water
service area including the Rancho Sahuarita Master-Planned Community. A total population of about 82,700
will be served potable groundwater resources by the Water Company in 2034, scheduled build out year, to
about 32,400 housing units and associated commercial development.

Groundwater development from the local basinfill groundwater aquifer beneath SWC's existing water service
area will be the principal source of water to meet projected SWC water demands. As of the date of this
report, the SWC owns six wells and leases one well from the Town of Sahuarita. Groundwater is currency
being withdrawn from two active wells, Well Nos. 14 and 18. Well No. 14, the leased Town of Sahuarita well,
is also used to maintain lake levels of the Sahuarita Town Lake. The SWC has plans to install 10 new potable
water supply wells to serve potable groundwater resources. Well No. 14 will be phased out for domestic use
in 2009, but will continue to be used to maintain lake levels of the Sahuarita Town Lake by applying Type 1
water rights associated with the property area.

To demonstrate the physical availability of an Assured Water Supply (AWS) within the Tucson Active
Management Area (AMA) utilizing groundwater resources, it is required dart current, committed and
projected groundwater withdrawals over 100 years will not result in the depth-to-water to exceed 1,000 feet
from ground surface or depth to bedrock, whichever is less. Furthermore, groundwater must also be of
acceptable quality for potable use. Lasdy, the proposed water uses must be consistent with the Rules and
Regulations of the Arizona Department of Water Resources (ADW/R) pertaining to demonstration of an
Aws within an AMA (A.R.S. 45-576).

The methods applied for the analyses were pre-approved by staff of the ADWR Hydrology Division, and
Assured and Adequate Water Supply offices during a pre-applicadon meeting held in mid-2007. Interim
water demand analyses were also performed at the request of ADWR staff. The hydrologic study area agreed
to by ADWR staff at the pre-applicadon meeting covers an area of about 500-square miles south to the Santa
Cruz County line and north to southern portions of the City of Tucson just northeast of Interstate 10.

I
I
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Compilation and analyses of current, committed and projected water demands within the hydrologic study
area indicate dirt future net groundwater withdrawals widuin the hydrologic study area will not increase
significantly as a result of significant reductions in projected agricultural stumpage. Current water demands
within Me hydrologic study area total about 105,000 AF/yr. These current demands include municipal,
agricultural and industrial demands including mine stumpage. Of the total, about 32 percent is attributed to
agricultural stumpage and about 33 percent is attributed to mining and industrial stumpage. The total includes

ES-1
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Executive Summary Assured Water Supply Hydrology Report for Rancho Sahuarita Water Company

1,259 acre-feet (AF) of municipal water demand in 2006 for SEC or about 1 percent of total groundwater
pumped with the hydrologic study area.

Projected demands widain the hydrologic study area, which include current and committed water demands,
total about 111,500 AF/yr. This is an increase of only about 6 percent from current stumpage. This total
includes 10,983 AF/yr of projected stumpage for SEC in 2034> which is the scheduled build-out year, or
about 10 percent of projected stumpage. Committed water demands associated with approved or pending
study area AWS analyses on record with ADWR totals about 18,500 AF/yr. The insignificant increase from
current water demand totals is attributed to a reduction of about 22,000 AF/yr of agricultural stumpage for
Farmers Water Company, located adjacent east to SEC, as agricultural lands are retired and developed for
residential uses. This projected reduction of agricultural groundwater usage for Farmers Water Company is
documented in the hydrology study submitted to ADWR in 2006, along with an application of an Analysis of
an AWS for the water company.

To assess the future hydrologic impacts of future groundwater development by SEC, a three-dimensional,
numerical groundwater flow model ("SEC model") was constructed for the soudaern portion of the Tucson
AMA. In order to ensure consistency with current modeling efforts by ADWR, the primary source of
information and guidance in the development of the model was ADAR's Modeling Report No. 13 by Dale
Mason and Liciniu Bota, Regional Graz/ndwaier Flow Mode/ oft/Je Talon Active A/[wage/t2enZArea, Tzzafon, Ariana:
Siffzu/ation and App/ifafion, 2006 (ADW/R, 2006) as well as the digital model files for the Tucson AMA model
("TAMA model"). The TAMA groundwater model was modified to incorporate new hydrogeologic data
gathered from exploratory boring analyses and aquifer testing programs performed by Brown and Caldwell
for the sec in 2006 and 2007.

The groundwater model, incorporating current, committed and projected groundwater demands within an
approximate 500-square mile hydrologic study area, was applied to project water-level conditions in 2107, a
100 year period. Computer simulations were performed including only 5 percent of about 20,000 AF of
annual artificial recharge of Central Arizona Project water at the Pima Mine Road Recharge Project and with
no recharge for the North Borrow Pit, both located just north of SEC. The hydrologic simulations analyses
demonstrated that maximum depth-to-water in the vicinity of SEC's water supply wells is projected to range
from 610 to 785 feet below land surface in 100 years. These projected depths meet the requirement for AWS
analyses for the Tucson AMA in that depth-to-water in 100 years cannot exceed 1,000 feet from the ground
level or depth-to-bedrock, whichever is less.

Groundwater quality analyses performed on groundwater samples collected from active wells and exploratory
borings reveal favorable groundwater quality for potable use based on current regulatory limits. The
proposed water uses will be consistent with the Rules and Regulations of ADWR, pertaining to
demonstration of an AWS within an AMA (A.R.S. 45-576).

I
I
I
I
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The hydrologic analyses presented invoke a number of conservative elements in demonstrating the physical
availability of sufficient groundwater resources. The principal elements are as follows:

New wastewater treatment plant will be constructed for the new developments. No effluent reuse or
artificial recharge of effluent generated by the new developments was included in the hydrologic
simulations. Potentially up to 60 percent of equivalent volume of stumpage may be available for
future reuse or recharge.

Mine and agricultural water usage in the hydrologic study area will likely not be at current levels for
100 years. Hydrologic simulations assume current levels of stumpage will remain constant. Mine life
will likely be exhausted, and agriculture usage will likely be retired and transferred to municipal uses.
A significant net reduction in overall water usage will likely occur.
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Artificial recharge of Central Arizona Project (CAP) water at the Pima Mne Road Recharge Project
will likely continue into the distant future and potentially be augmented in the future. Currency
annual recharge totals about 20,000 AF/yr. Hydrologic simulations only applied 5 percent of the
total as required by ADWR. North Borrow pit may also be in operation within the simulated period.
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INTRODUCTION

This report is submitted to the Arizona Department of Water Resources (ADWR) to support a Modification
of a Designation of an Assured Water Supply for the Sahuarita Water Company (SEC) (formerly Rancho
Sahuarita Water Company) in Sahuarita, Arizona. The SEC's Certificate of Convenience and Necessity
(CC&N) water service area is located in Pima County, Arizona within the Tucson Active Management Area
(Tucson AMA). AMAs are areas designated by the ADWR as areas deemed to require active groundwater
management by the State of Arizona. The SEC's water service area is included in the Upper Santa Cruz
River groundwater basin.

In 1996, hydroLoGIc Consultants, LLC prepared the original application and supporting hydrology study
for a Designation of an Assured Water Supply for Interchange Water Company for a total of 10,800 single
family housing units. Interchange Water Company was the former name of SEC. The study demonstrated
the physical availability of 3,551 acre-feet per year (AF/yr) of groundwater for 100 years. In 2003,
hydroLoGIc Consultants, LLC conducted a subsequent hydrology study to support a Modification of an
Assured Water Supply application for an additional 3,000 single-family housing units and associated
commercial development. This study demonstrated the physical availability of an additional 1,149 AF/yr of
groundwater, with a total physical availability of 4,700 AF/yr of groundwater for 100 years.

The SEC is concurrency, as of the date of dais report, in the process of expanding the current limits of the
CC&N water service area under the regulatory authority of the Arizona Corporation Commission (ACC) .
The intent of the proposed expansion is to serve potable groundwater resources to two proposed residential
and commercial development projects west of the existing CC&N area and an easting school site surrounded

by the existing CC&N area. The two proposed developments include the Mission Peaks and Sahuarita
Mission projects. The easting school site includes the Sahuarita Unified School District Campus (K darough

12). Figure 1.1 illustrates the locations of these proposed developments and the school site. Mission Peaks
may also include development on an adjacent State Land parcel. Additional groundwater resources may also
be served (bulk sales) to 500 existing off-site units at the adjacent McGee Ranch by a stand-pipe system. The
efdsdng school site includes the Sahuarita Unified School District Campus (K through 12). Additional
development is also planned within the existing water service area that includes the Rancho Sahuarita Master-
Planned Community. A total population of about 82,700 will be served potable groundwater resources by the
SEC in 2034, scheduled build-out year, to about 32,400 housing units and associated commercial
development.

1-1
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2. Scope of Work
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2. SCOPE OF WORK

The purpose of the analysis presented in this report is to demonstrate that sufficient local groundwater
resources are physically available for the proposed water uses for the next 100 years. The report presents
sections describing elements of water demand, supply, and adequacy. The proposed water uses will be
consistent with the Rules and Regulations of ADWR, pertaining to demonstration of an AWS within an
AMA (A.R.S. 45-576). To demonstrate the physical availability of an AWS within the Tucson AMA utilizing
groundwater resources, it is required that current, committed and projected groundwater withdrawals over
100 years will not result in depth-to-water to exceed 1,000 feet from ground surface or depth to bedrock,
whichever is less. Furthermore, groundwater must also be of acceptable quality for potable use. Methods
applied for the analyses were presented and were in concurrence with staff of the ADWR Hydrology Division
and Assured and Adequate Water Supply offices at a pre-application meeting held in mid-2007. Interim study
area water demand analyses were performed at the request of ADWR staff. The hydrologic study area extent
agreed to by ADW/R at the pre-application meeting covers an area of about 500-square miles south to the
Santa Cruz County line and north to southern portions of the City of Tucson just nordaeast of Interstate 10.

The scope of work for die hydrology study includes elements of demand, supply, and adequacy. Elements of
demand include the compilation of past, current, committed, and projected water demands for SEC,
including the new projected demand within the expanded CC&N area, other major water providers, and
other water users within the defined hydrologic study area. The hydrologic study area with the locations of
the principal water providers is shown on Figure 2.1. Elements of supply include an evaluation of the current
hydrogeologic conditions to assess local groundwater resource availability. Elements of adequacy include
calculations of physical availability of groundwater resources by quantifying projected water-level impacts in
100 years by three-dimensional groundwater computer modeling methods.

2-1

P:\Ramcho_Sahuarita_\/\'ater_C0mpany\133501 - RSWC AWS.Hydr0_Study\DeIiverables\Rep0rts\F?naLSWC-Hydr0l0gy__ReporL112107.doc/md

I



2. Scope of Work Assured Water Supply Hydrology Report for Rancho Sahuarita Water Company
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Figure 2-1 - Hydrologic Study Area
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621.1433.55 732.1 1259.8983.8

From ADWR "55'File database, 2007 for Rancho Sahuarita Water Company Wells No. 14

(ADWR Registration No. 55 611142) and Well No. 18 (ADWR Registration No. 55 611144)

20032002

3. Elements of Demand
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ELEMENTS OF DEMAND

3.1 SAHUARITA WATER COMPANY WATER DEMANDS

3.1.1 Current Water Demands

Potable water demands for SEC have grown in doe past few years as a result of a strong housing market. By
2006, approximately 3,650 single-family and active-family adult housing units were served potable
groundwater by doe SEC. Table 3-1 below tabulates groundwater withdrawals for 2002 through 2006.

IIIYHIIII

2064 2805

3.1.2 Projected Water Demands

As stated in Section 1.0, the SEC has plans to serve potable groundwater resources to an expanded water
service area, as well as additional developments within the existing water service area of the Rancho Sahuarita
Master-Planned Community. The expanded service area consists of two proposed residential and commercial
development projects and an existing school site. The two proposed development projects include Mission
Peaks and Sahuarita Mission development projects. The school site is the Sahuarita Unified School District
Campus (K through 12). The locations of the proposed developments are shown on Figure 1.1. Mission
Peaks development may also include development on an adjacent State Land parcel indicated on Figure 1.1 .
Additional potable water resources may also be served (bulk sales) to 500 easting off site units at the adjacent

Magee Ranch by a stand-pipe system and is included in die water demand calculations.

The proposed developments will be built in phases. Build-out for all of these developments is projected for
2034. Table 3-2 below summarizes planned number and types of housing units, estimated square footage of
associated commercial development, anticipated year of commencement of water service for the initial phase,
and projected build-out year.

3-1
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Elem. &

Middle

School

(students)

High

Schoo s

(students)

Schools

Development Commence

Water Service

-Initial Phase

Year

Anticipated

Build-out

Year

Single-

Family

Units

Active-

Adult

Units

Multu-

Family

Units

Rancho Sahuarita NA 2018 10,086 1 ,460 3,072,935 1,226 3,150

Mission Peaks &

State Land Parcel 2010 2034 13,9231 2,371 1 ,506 1,105,336 956 5.343

Sahuanta Mission 2011 2023 3,000

Sub Total 27009 3,831 1 ,506

Total 32,346 yous ng units

4,178,271 sq feet of commercial

development

1 = includes 500 units for the Magee Ranch

Capita Per

Housing Unit

(du)

Gallons Per

Capita Per Day

(sow)

Acre-feet Per

Acre Per Year

(AFIAc/yr)

Gallons Per

Student Per

Day (gpsd)

Gallons Per

Student Per

Day (sow)

Single-Family Units 2.7 101

Active-Adult Units 1.8 123

Multi-Family Units 1.9 68

Schools 25 43

Commercial 225

Construction Water Use Rate = 10,000 gallons per lot

Lost and Unaccounted for Water = 10 percent

n
uARYOFWAT

Residential

Water Demand

Rate

9 DEMAND CO

Commercial

WaterDemand

Rate

3. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

Residential

Commercial

(sq feet)

Water demands were calculated with ADWR water demand constants from the Tucson Active Management
Area Third Management Plan. Summary of water demand constants are tabulated in Table 3-3 below.

Development Tvréé

Residential

Occupancy

Rate

and

W W

Rorie

High School

Water

Derhand

Rate

Based on the water demand constants in Table 3-3 and development parameters in Table 3-2, the total
projected water demand at build-out year of 2034 for the SEC, including the expanded water service area, is
calculated as 10,983 AF/yr. A water demand calculation spreadsheet is included as Appendix A.

s-2
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IRRIGATION 32,9881 32.0%

MUNICIPAL 22,132.8 21.5%

MINING 20,358.2 19.8%

INDUSTRIAL 13,741.0 13.3%

MONITORING 5,706.1 5.5%

DOMESTIC 4,079.2 4.0%

OTHER . MINERAL EXPL. 1,215.4 12%

OTHER .. PRODUCTION 1,135.7 1.1%

UTILITY (WATER co) 715.4 0.7%

UNKNOWN 441.5 0.4%

NONE 228.7 0.2%

COMMERCIAL 207.3 0.2%

TEST 87.4 0.1%

STOCK 35.6 0.0%

TOTAL 103,072.5 100.0%

1 - Sector Data from ADWR Wells "55" Database, 2007A.
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3. Elements of Supply .

Other current water demands (not including S\Y/C) for the hydrologic study area were compiled from ADWR
databases (2007a, 2007c and 2007c). Average recorded stumpage for 2002 to 2006 was considered
representative of other current water demands. These water demands include water providers, agriculture
and non-agriculture demands and are illustrated on Figure 3-1. These other current water demands total
103,072.5 AF/yr pumping from 335 wells within the hydrologic study area. Summary of water usage by
sector for the hydrologic study area is tabulated in Table 3-4 below based on ADV(/R's water-use coding of
water production wells (ADWR, 2007a).

3.2.1 Other Current Water Demands

3.2 HYDROLOGIC STUDY AREA WATER DEMANDS

I
:*

&

Assured Water Supply Hydrology Report for Sahuarita Water Company

go

Exempt well stumpage was also included in the current demands, as requested by ADWR AWS staff to cover
any "wildcat" subdivisions in the hydrologic study area. It was assumed that each exempt well in the
hydrologic study area pumps about 1 AP/yr. A total of 1,041 exempt wells are included within the
hydrologic study area and are also illustrated on Figure 3-1. As a result, an additional 1,041 AF/yr of exempt
well pumping was included within the hydrologic study area.

a-s
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E X  P L A N A T I O N

HYDRCLOGIC STUDY AREA

QEXPANDED SAHUARITA WATER CO
QSAHUARITA WATER CO
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Figure 3-1 - Current Water Demands of the Hydrologic Study Area
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3. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

3.2.2 Other Projected Water Demands

Projected water demands (not including SW/C's current and expanded water service area water demands)
include current and committed demands within the hydrologic study area. Current demands also include
exempt well pumping, as mentioned in Section 3.2.1. Committed demands include approved and pending
AWS demands not yet being served.

Based on interim discussions with ADWR AWS staff, ADWR requested that Brown and Caldwell quantify
the full allotment of all active non-irrigation groundwater rights and unallocated service area rights within the
hydrologic study area. Brown and Caldwell conducted an interim analysis by compiling the water rights
within Me hydrologic study area and comparing the total with average recorded stumpage for 2002 to 2006,
which includes agricultural pumping.

ADWR provided Brown and Caldwell a listing of water rights in the study area from ADAR's Registry of
Groundwater Rights (ROGR) database (2007b). Irrigation and Type 2 Non-Irrigation GPR were removed
for the analysis, because it was conjectured that retirement of these irrigation rights will occur as growth of
potable uses continue, and Type 2 Non-Irrigation may be moved anywhere dqroughout the Tucson AMA.
Based on the analysis, total recorded stumpage for 2002 to 2006 was generally in agreement to total of
groundwater rights. ADWR concurred that an average of 2002 to 2006 stumpage fully accounts for active
non-irrigation groundwater water rights and could be utilized representing a pardon of projected stumpage
related to current demands.

An analysis of unallocated potable water demand was performed using ADAR's Assured and Adequate
Water Supply database (2007c) to evaluate committed demands within the hydrologic study area. It was
assumed that approved AWS analyses on record from 1975 through 2004 is part of the current demand being
served and not part of committed demands. To evaluate this assumption, current 2006 recorded stumpage
was compared to approved-AWS subdivision water demands from 1975 to 2004 within d11e hydrologic study
area. If lot or demand information was not available in this database, Pima County Assessors information
was reviewed for the information. ADWR water use constants were used to estimate water demands for
diesel subdivisions. Similarly, approved applications associated with commercial demands were calculated by
the acreage of the commercial project and utilizing a demand factor of 2.25 acre-feet per acre per year
(AF/acre/year). The analysis determined that the total estimated water demands of approved AWS analyses
through 2004 were approximately equivalent to the current demand, indicating that these demands can
reasonably be assumed to part of the current demands.

As a result, committed demands are assumed to be any AWS analyses on record and approved or pending
approval by ADWR from 2005 to the present. These data were compiled from ADWR Assured and
Adequate Water Supply database (ADWR, 2007b). Water demands associated aim applications approved
prior to the year 2005 are considered currency being served and built-out, and therefore part of the current
water demands. Water demands associated with applications approved from 2005 to present are classified as
committed demands and are included in Table 3-5 below. These demands total to 15,008 AF/yr. Table 3-6
presents pending applications as of the date of this report totaling 479 AF/yr, also considered committed
water demands.

Based on a review of Farmers Water Company AWS submittal for Sahuarita Farms (north half) and
Continental Farms (south half) (Clear Creek Associates, 2006), much of the agricultural lands currendv
irrigated will become retired and be developed into residential subdivisions. Residential water demand based
on Table 3-5 is 14,438 AF/yr. No build-out schedule for the residential development was noted. Continued
irrigation demand will total 5,000 AF/yr. Current water demand for the water company based on average of
2002 to 2006 stumpage records totals 27,094 AF/yr. Assuming all current stumpage is attributed to
agricultural uses, agricultural demands will be reduced by about 22,094 AF/yr.

3-5
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3. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

Projected W aler demfmds within the hydrologic study area are illustrated on Figure 3 2.

Water Provider

Application Name (Subdivision, Master
Plan. Water Cornnanv. etc.l Lots

Department
File Number

Township
Demand
(AFlvrI

Date
Issued

aépanmmiae
MM ?

AN S ad D 4



27-7003540000

Madera Highlands, villages
27 and29, Common Areas
"D", .E.. "F" and .G. Farmers Water Company

has R13E Sec 12, 13,
T18S, R14E, Sec 18 7052

27600014.0000

Canoa Ranch Block27
South, Lots 1-356 and
Common Areas 'A' and 'B"

Green Valley Water
Company

T19S R13E, Sect, 9,
15, 17 10808

51-402210.0000

Elephant Head Partnership

LLC NlA T19S. R14E. Sec 30 63.70

27-700397 Ridgeline New WaterProvider
T19S, R14E Sees 18
20, 29-30 88.49

Total 479 AFIyr

3. Elements of Supply
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We Provider

Assured Water Supply Hydrology Report for Sahuarita Water Company

: g ..l3€ 4£2 .

a-1

P;\Rancho_Sahuarita_Water_Company\133501 - RSWC_AWS__Hydro_Study\DeliverabIee\Reports\FinaI_SWC_Hydfology_Reporl-112107.doc/md

I



3. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company
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Current 1,259.8 103,072.5 1,041 105,373.3

Committed 18,008=

Pending Committed 479

Total Protected & Committed Water Demands in Hydrologic Study Area = 111,489.5 AFNR
1 Inc ides reduct on of agrcultura stumpage for Farmers Water Company from 27,094 AF yr to 5,000 AF yr, an estimated
reduction of 22,094 AF yr
2 - Inc ides 14,438 AF yr future potable water demands for Farmers Water Company.

Water

Demands

Sahuarita

Water

Company

(AF/Yr)

Other Wager
Demands (Al=lyr)

3

Exempt Wells

{AFlyr)

Projected 10,983 80378.51 1,041 93,002.5

1 55-562962 D(17-13)11 did 8

Steel, Milled Slots, 12 cuts per
foot, 3l16"x3" Slots 500 430 490 91261997

12 55-611141 D(17-15)01 ebb 24 Steel, Mllied Slots, 24 rows, 14"x3" 982 273 970 5/27/1970

14 55-611142 D(17-13)01 acc 24

Steel, MilledSlots, 20 rows,
14"X3"

1135 435 1135 101911970

17 55-611143 D(16-13)36 cb 24 Steel, M Ilea Slots, 24 rows, 1 4"X3" 1053 247 1030 12/20/1974

18 55-611144 D(17-13)01 odd 20 Steel, Slotted 905 424 890 4/18/1975

19 55-611145 D(17-13)01 bar 24 Steel, Milled Slots, 24 rows, 1 4"x3" 990 210 972 51511981

20 55-611146 D(16-13)36 add 24 Steel, Milled Slots, 26 rows, 1111X311 975 240 975 922/1969

Well
ND,

ADWR3Vell
Regisffaiiion

310. G8!8Str81 uoeetm

? .  -  I  A
I

AA |  v  A

Casim3119IerI8is

¥;5pper
*Stsreen
Depth (ft

bis)

Levw8r ScreeN
Dep§m (ft bis)
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3.3 TOTAL WATER DEMANDS
Tot41 water dermas compiled for the h; drologlc stud; 'area are tfzbuldted in Table 3 7 below.

Total (AFIyr)

3.4 WATER SOURCE
Groundwater development from the local basinfill groundwater aquifer beneath the existing SEC's water
service area will be the principal source of water to meet projected SEC water demands. The SEC, as of the
date of this report, au ng six wells and leases one well from the Town of Sahuarita. Information regarding
these wells is included in Table 3-8 below. Groundwater is currentl} withdrawn from two active wells, Well
Nos. 14 and 18. Well No. 14 is leased to the SWF by the Town of Sahuarita and is also used to maintain lake
levels in the Sahuarita Town Lake.

lasing
Blameter
(inches)

Well aaepzh
(ieeil DHII Date

Note. Wells i 1 bold .are active well .45 Jr the date of h s report

Based on recent groundwater sampling and analysis, body wells, Well Nos. 14 and 18, produce potable

groundwater. Other wells not utilized are considered to be beyond service life and plans are in place to

abandon the vi ells. Well No. 1 has recency been converted to a monitoring well.

Based on water dem<1nd requirements it build-out in 2034, the SEC Ins plans to install 10 new potable walter
supply wells and phase out use of Well No. 14 for domestic use in 2009. This well will continue to be used to

S/ A\»9 H 'J to r ,b R



Well
Active or Future

Wells

ADWR Registration

No.

Cadastral

Location

Current or

Anticipated Pump

Capacity (rpm)

Groundwater
Production

Potential and

Groundwater

Quality

Confirmed?

Projected
Groundwater
Production at

Build-out
(2034) (AFiyr)

Well No. 14 Active 55-611142 D-17-13 YACC 1 ,900 Yes 0

Well No. 18 Active 55-611144 D-17-13 1CDD 1 ,400 Yes 1,014.9

Well Site No. 17R Future NA D-16-13 36CCA 1,500 No 1,087.4
Well Site No. 19R Future NA D-17-13 1BDB 1,500 No 724.9

Well Site No. 21 Future NA D-17-13 1CDB 1,000 Yes 1 ,087.4
Well Site No. 23 Future NA D-17-13 11BAA 1 ,500 Yes 1 ,087.4
Well Site No. 24B Future NA D-17-1311CAA 1,500 Yes 1 ,087.4
Well Site No. 25 Future NA D-17-13 14ABA 1 ,500 No 1 ,087.4
Well Site No. 26 Future NA D-17-13 14DDC 750 Yes 543.7

Well Site No. 27 Future NA D-17-1323ACC 1 ,500 No 1,087.4

Well Site No. 28 Future NA D-17-13 23DDA 1 ,500 No 1,087.4
Well Site No. 30 Future NA D-17-13 14DBA 1,500 No t,087.4

Total : 10,983 AFlyr

3. Elements of Supply Assured W ater Supply Hydrology Report for Sahuarita W ater Company

maintain lake levels in die Sahuarita Town Lake by applying Type 1 water rights associated wider the property
area.

In 2006 and 2007 Brown and Caldwell conducted pilot hole and exploratory boring analyses programs to

evaluate potential future well sites for the SEC. Groundwater production potential and groundwater quality

were evaluated at 6 sites, and currency, as of the date of this report, evaluating 2 additional well sites. This

pilot hole analysis conducted for \Y/ell Site No. 24 concluded that the well site is not a viable based on

groundwater quality. This analysis is documented in a report tided WW/Site No. 24 Pz./of H0/8 A424/ser Report

dated September 6, 2007 (Brown and Caldwell, 2007b). Exploratory boring analyses were conducted at 5

additional well sites, W/ell Site Nos. 21, 22, 23, 25, and 26. Exploratory boring analyses at Well Site Nos. 21,

23, 25 and 26 revealed favorable groundwater producion potential and groundwater quality. The exploratory

boring analyses program is documented in a report titled WW/Kite Nos. 27, 22, 23, 25, and 26 Exploratog/ Ban'/gg

A44/Jes Report dated September 6, 2007 (Brown and Caldwell, 2007c).

Table 3-9 tabulated water supply wells and future well sites to be utilized through build-out in year 2034 and
beyond. As noted above, Well No. 14 will be phased out in 2009. Table 3-4 indicates whether groundwater
production potential and groundwater quality has been confirmed or not as of doe date of this report.
Confirmation is noted where a well is existing or an exploratory boring analysis has been completed and
verifying favorable groundwater production potential and groundwater quality for potable use. Well sites
where confirmation has yet to be determined is slated for future exploratory boring analyses.

Figure 3-3 shows the location of these wells and future well sites. Other wells owned by the SEC, also noted
on Figure 3-3, Well Nos. 1, 12, 17, 19, and 20, will not be used as a result of age and poor conditions of doe
wells.

3-10
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Figure 3-3 - Sahuarita Water Company's Existing and Future Planned Water Supply Well Locations

3-11

P.  Rancho Sdruar  to Walter  C ,ompdny\1 $501 RSWC AWS Hydro 5tudy1De! I ver¢b1es ReporL. \F m¢l SWF  Hydro ogy Repor t  112107 doc md



4. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

i ng i* 129 EL w; g; e

3 FP PM
( x

? iX Le U s ms
In H`Y i*\ r)F:(~:>l Qg

(

. . i nH. E £8

V
F

E L E M E N T S  O F  S U P P L Y

4 . 1 T O P O G R A P H Y  A N D  C L I M A T E

The hydrologic study area consists of a moderately, southward sloping valley. The valley is defined to the
southeast and west of the study area by the Santa Rita and Sierrita Mountains, respectively. Surface drainage
is directed northward in the Santa Cruz River located east of the water service area. Land surface elevations
within the study area range from about 2,900 feet above mean sea level (ft amyl) in the southern portion in
the Green Valley area to 2,500 ft amyl north of the SEC's existing water service area near Tucson. The land
surface slopes northward along the Santa Cruz River at an average rate of approximately 16 feet per mile in
due e>dsdng water service area. Land surface also slopes eastward toward the river at an average rate of
approximately 80 feet per mile within the e§dsdng water service area. Land surface altitudes rise to over 9,000
ft amyl in the Santa Rita Mountains southeast of the hydrologic study area, and to about 6,200 feet west of the
hydrologic study area in the Sierrita Mountains.

Climate information was compiled from a weather station in due Sahuarita area (WRCC, 2007). Average
annual high and low temperatures are reported at 84.7 and 48.1 degrees Fahrenheit, respectively. Average
annual precipitation for 1956 to 1972 is reported as 10.62 inches.

4 . 2  G E O L O G I C  S E T T I N G

The hydrogeologic setting of the Upper Santa Cruz Valley in Me Sahuarita area is composed of an aquifer
system which is hydraulically bounded to the southeast by bedrock of the Santa Rita Mountains and to the
west by bedrock of the Sierrita Mountains. The Santa Rita and Sierrita Mountains consist of low-permeable
sedimentary, metamorphic and intrusive igneous rocks (Davidson, 1973). Bedrock of the Santa Rita
Mountains outcrops approximately 12 miles southeast of the water service area. Bedrock of the Sierrita
Mountains outcrops approximately 0.5 mile west of the central pardon of the e>dsting water service area.

Based on a regional geophysical study (Oppenheimer and Sumner, 1980) and exploratory boring analyses
performed by Brown and Caldwell [2007b and 2007c]), depdi to bedrock in the vicinity of the SEC e>dsting
water service area ranges from less than 800 feet in the southwestern portion of the water service to greater
than 1,600 feet in the northeastern pardon. For most of the water service area, depth to bedrock is generally
between 1,000 and 1,600 feet in depth. A depth-to-bedrock map is presented as Figure 4-1.

4-1
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Figure 4-1 - Depth to Bedrock
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4.3 HYDROGEOLOGIC CONDITIONS

4.3.1 Qccurrence of Groundwater

The main aquifer beneath SW/C's existing water service area penetrated by water supply wells in doe area
consists of saturated pardons of the Fort Lowell formation lf) and upper and lower Tinaja beds (Tsu) .
These formations are basin-fill deposits. The Pantano formation (Tos) and underlying bedrock are relatively
impermeable in comparison to overlying sediments. The Pantano formation (Tos) is suspected to be
penetrated by some wells in the area and indicate favorable permeability characteristics where fracturing is
suspected.

4

Groundwater flow is dictated by topography and by the spatial distribution of recharge and discharge, and
generally Hows to the north, northwest and west. Figure 4-2 depicts water level elevation contours
constructed from 2005 to 2007 static water levels compiled from an ADWR (2007b) database and recent
measurements performed by Brown and Caldwell (2007a and 2007b). Contours suggest a groundwater
gradient of about 25 to 75 feet per mile. Northeast of the water service area, water level elevations are locally
affected by artificial recharge of Central Arizona Project (CAP) water at the Pima Mine Road Recharge
Project (PMRRP) .

I

I
I
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Pilot testing of the PMRRP occurred between 1997 to 1999 when about 20,000 acre-feet lAP) of CAP water
was artificially recharged in spreading basins. Full-scale operation of the facility began in December, 2001
when artificial recharge totaled about 30,000 AF/yr. Figure 4-3 depicts depda to water contours constructed
from the same static water level data utilized in Figure 4-2 and indicates that depth to water ranges from less
Dian 100 feet in the vicinity of the PMRRP. Along the Santa Cruz River, depth to water is between 200 and
300 feet. Depth to water increases to the west within the existing water service area from 200 to greater than
400 feet.

Hydrographs for a number of wells were constructed based on historical water level data to evaluate the
historical groundwater conditions of SEC water service area. Hydrographs are included on Figure 4-4.
Hydrographs generally indicate that in much of the area water levels have declined greater than 150 feet since
the early 1960s. Since the 1980s, decline rates have reduced. In the vicinity of the PMRRP, water levels have
increased or have been generally stable since about 2000.

Natural recharge to the aquifer system in the area occurs along doe mountain front, as underflow from
southern parts of the upper Santa Cruz River basin, and as stream channel recharge along the Santa Cruz
River. The Santa Cruz River is an ephemeral stream east of SEC water service area, which only flows in
response to significant precipitation events. Discharge of the aquifer system in the area occurs at water
supply wells and as underflow to the central pardon of the Tucson basin to the north.

4-6
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Based on Osterkamp (1973), rates of natural groundwater recharge at the mountain fronts and stream
channels in the area range from 200 to 400 acre-feet (AF) per mile of mountain front or stream-channel.
Based on dqese values and lengths of mountain front and ephemeral stream channels within the existing SEC
water service area, annual local natural groundwater recharge is calculated at about 3,000 to 6,000 AF.

4.3.2 Aquifer Characteristics

Aquifer tests have recently been performed on four water supply wells widain the vicinity of SEC. Brown
and Caldwell conducted an aquifer test and analysis on the SEC's \Y/ell No. 14 in May 2006. This aquifer test
and analysis is documented in a memorandum report, "\X/ell Spacing/Well Impact Investigation -Rancho
Sahuarita Water Company's Well #21 - D-17-13 01CDB," dated December 22, 2006. In addition, Brown
and Caldwell conducted aquifer test and spinner flow meter survey analyses on the SEC's Well Nos. 12 and
19 in July 2007. These tests are documented in a report We//Nos. 72 and 79 AWV TelttA11a/se; and Well
Prodzfcfiolr Era/marion;dated ]fly 16, 2007 Brown and Caldwell, 2007a). Lastly, Brown and Caldwell conducted
an aquifer test and spinner flow meter survey analyses on Anan ax \X/ell No. 1 owned by Phelps Dodge
Corporation and operated by Community Water Company of Green Valley. This test was performed in
2005. This aquifer test is documented in a memorandum report included as Appendix B.

Transmissivity (T-values) evaluated and specific capacities measured from these aquifer tests are summarized
on Table 4-1, along with pertinent information regarding the test and well. Location of the wells and noted
T-values and specific capacities are included on Figure 4-5.
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273 to 3401 179 33.3 67 2.67 43

355 to 475 156 29.2 120 1.30 21

525 to 875 201 37.5 350 0.57 9

PRODUCTION

(rpm)

282 to 4301 197 37.9 148 1.33 46

460 to 480 66 12.6 20 3.30 114

665 to 800 257 49.5 135 1.90 66

PRODUCTION

(rpm)

PERCENTAGE
OF FLOW
(percent) .

R ANALY

GALLONS
PER

MINUTE
PER

FOOT

600 to 780 473 25 180 2.62 42

820 to 900 600 32 80 7.50 121

940 to 980 165 g 20 8.25 66

R FLOWME

THICKNESS
(feet)

R ANALY

GALLONS
PER

MINUTE
pm
FOKDT
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Spinner flow meter surveys provided information on h> dr¢1ulic ch micteristics of basin till deposits penetrated
b> the wells. T.4bles 4-2, 4 3 and 4 4 pro\ ide a sun1m 1ry of spinner How meter sun et 4n4l5 see for \Vela Nos.
12 and 19 and the Anctmv \Y/ell No. 1, respective eh , including an estimidon of Lu draulic conducdx tty
(K-values) of depth intervals in the well.

INTERVAL

DEPTH (feet

bis)

PERCENTAGE

OF FLOW

(percent)

THICKNESS
(feel)

GALLONS
PER

MINUTE
PER

FOOT

ESTMATED
HYDRAULIC

CONDUCTIVITY
(feet per day)2

Note:

1 - Upper depth interval represents top of the screened interval. Survey evaluated How below a depth of 318 feet,
depth of access port, therefore How characterist cs of well not evaluated above Rh s depth. Calculated hydraul c
parameters for this zone are cons deed m nlmum values.

2 - Calculated by applying the average transl sslv ty value of drawdown and recovery analyses.

INTERVAL

DEPTH (feet

bis)

THICKNESS
(feel)

ESTMATED
HYDRAULIC

CONDUCTIVITY
(feet per day)2

Notes:

1 _ Upper depth of nterl/al represents the dynamic pumping level Dur ng the survey. Survey evaluated how below a
depth of 318 feet, depth of access port, therefore flow characteristics of well not evaluated above th s depth.
Calculated hydraulic parameters for this zone are considered minimum values.

2 _ Calculated by applying the average transmissive ty value of drawdown and recovery analyses.

INTERVAL
DEPTH (feet bis)

PRODUCTION

(rpm)

PERCENTAGE
OF FLOW
(percent)

ESTMATED
HYDRAULIC

CONDUCTIVe
(feet per day)*
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1,020 to 1,075 282 15 55 5.13 83

1435i0 1,160 149 8 25 5.96 96

1,235 to 1.7602 214 11 525 0.41 7

4. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

INTERVAL
DEBTH (feet bl$)

PRODUCTION
.i:(QpM)

THlcKnEss
"(feet)

ESTMATED

HYDRAULIC

.C0nDugTlvlTy..

(feet per day)* .

Notes:

1 - Calculated by applying the transmissivity value of recovery analyses.

2 - Penetrates conglomerate likely associated with Pantan0 formation not basin fill deposits.

4-11

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I P;\Ranch0_Sahuarita_Waier__Company\133501 . RSWC_.AWS_Hydr0_Study\Deliverables\Reporls\FinaI_SWC._Hydro!ogy_Rep0rl_112107.doc!md



5. Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

""»

, .; D WATER SUPPLY HYIDROLGGY REPORT
RANCHO SAHUARHA WATER CCDMPANY

C)

ELEMENTS OF ADEQUACY

I
I
I
I
I

5.1 GROUNDWATER MODELING ANALYSES
To assess the future hydrologic impacts of future groundwater development by SEC, a three-dimensional,
numerical groundwater flow model ("SEC model") was constructed for the soudaern portion of the Tucson
AMA. In order to ensure consistency with current modeling efforts by ADWR, the primary source of
information and guidance in the development of the model was ADAR's Modeling Report No. 13 by Dale
Mason and Liciniu Bota, Regional Gr0amiwafer Flow Mode/ of f/fe Twrofz Active A/In/zage/wfzfArea, Tampon, Arizona:
Silm//az'ion ¢zndAj>]>/iaaz'z.0n,2006 (ADWR, 2006), as well as the digital model files for the Tucson AMA model
("TAMA model"). Model construction, parameterization, and groundwater inflows and outflows adhere
strict to the information provided in the above report for the SEC model domain. Digital model files for

the steady-state, transient, and predictive model simulations developed by ADWR were used directly to
generate the SEC model to avoid any potential deviations from ADAR's model development and
construction. ADAR's Tucson AMA modeling report should be referenced for information regarding the
hydrogeologic conceptualization for the SEC numerical model (ADWR, 2006) .

The following discussion presents the details of the numerical groundwater model, methods used in its
construction, and the results of two coupled transient simulations. The groundwater flow model was
constructed using the MODFLOW 2000 computer code (Harbaugh et al, 2000), Development and Quality
Assurance/Quality Control (QA/QC) of this numerical model was fully integrated with a Geographic
Information System (GIS) (ARCGIS 9.1, ESRI, 2005) and standard format data sets to ensure that all results
and compiled information will be fully compatible wide current spreadsheet, database, GIS, and modeling
software packages. All relevant hydrogeologic and groundwater demand data collected during the course of
these analyses were also stored within the GIS and were imported directly into the modeling software.
Groundwater Vistas, version 5.05 build 2 (ESI, 2007), was used to facilitate pre- and post-processing of the
numerical model files. A digital version of this update to the Groundwater Vistas software is included in
Appendix C, the compact disk containing the model files and supporting digital materials for this study.

5.2 DEVELOPMENT OF THE NUMERICAL FLOW MODEL
Two, coupled, transient groundwater simulations were developed to simulate past, current, and future
groundwater conditions, however, both were based upon due same general numerical framework and have
identical model grid construction and hydraulic parameterization. The simulations vary only in the modeled
timeframes and allocation of groundwater pumping and PMRRP artificial recharge.

The first simulation ("base simulation") is based upon AD\WR's transient TAMA groundwater model and
simulates groundwater conditions from 1941 through 1999. Simulated water levels from ADAR's TAMA
steady-state model were imported and used as initial conditions. Three main modifications were made to
ADV(/R's TAMA model to create the SEC model: 1) model cell dimensions were refined to uniform 1/4 mile
by V4 mile spacings, 2) the model domain was limited to the southern pardon of the Tucson AMA, and 3)
transmissivity values in the immediate vicinity of the SEC service area were updated in model layer 3
(representing the middle and lower Tinaja beds and the Pantano Formation) to reflect recent aquifer testing
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Table 5.1. SPECIFICATIONS OF THE NUMERICAL FLOW MODEL

Model Characteristics Spec if icat ions

Active Model Domain ~470 square miles, ~301,000 acres

Model Characteristics

Active Model Domain

Specifications

~470 square miles, ~301,000 acres

Time: Days

length: Feet

UTM 1927, NAD 12N

GIS: lateral units in meters, vertical units in feet

130 rows by 96 columns, 37440 total cells, 18732 active cells

1320 feet by 1320 feet

1/4 mile by 'A mile

Layer 1: Younger Alluvium and Fort Lowell Formation, Type 1 Unconfined
Aquifer

Layer 2: Upper Tinaja Beds; Type 3 Unconfined/Confined Aquifer

Layer 3: Middle and Lower Tinaja Beds and Pantano Formation, Type 2

Unconfined/Confined Aquifer

Distribution of hydraulic conductivity and storage values for Layers 1 and 2
identical to those from the Tucson AMA model

Vertical Leakage values identical to those from the Tucson AMA model.

Regional transmissivity values for Layer 3 based upon the Tucson AMA model.

Local transmissivity values (vicinity of SEC service area) based upon
interpolated/kriged distribution within 2 mile radius of recent aquifer testing

locations.

Basic, Block-Centered Flow, Discretization, Output Control, Solver, Well,
Constant Head, Evapotranspiration, Recharge

1941 dirough 1999, 59 years

59 Transient, 1-year stress periods, 12 time stems per stress Deriod. 1.2 muldnlier

Units

Coordinate System

Model Gr id

Cell Size

l ayer ing  - 3 Layers

Hydraulic Parameters

:v1oDFLc>w Packages

Base Simulation Stress Periods

5: Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

data within and adjacent to the SaY/C service area. Additional information regarding these modifications to
ADD/R's TAMA model is presented in the following sections.

The second simulation ("AuX/S simulation") simulates the time period from 2000 through the end of 2107.
This timeframe includes the 100-year projection period required for the purposes of this AWS hydrology
study. Initial water level conditions were taken directly from the end of the last stress period for the base
simulation (end of 1999). Table 5-1 presents the specifications of the SEC model. Specific details of the
model construction including full inputs and water budget components can be found in Appendix C, as well
as in ADAR's TAMA model report (ADWR, 2006).
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Table 5-1. SPECIFICATIONS OF THE NUMERICAL FLOW MODEL

Recharge

Base Simulation: Identical to TAMA Model

AWS Simulation: Based upon TAMA Base Case Future Model Sirnuladon

(Pima Mine Road recharge curtailed, recharge held at ADWR year 2025 estimates
elsewhere)

Wells

Base Simulation: 1316 flux cells, identical to TAMA Model

AWS Simulation: Imported as 1625 separate, grid independent, rnuld layer
analytical features (~1500 active pumping wells)

(compiled as standard MODFLOW well file)

Boundary Conditions
Constant head boundaries along northern and southern edges of model domain for

all layers

Initial Conditions
Base Simulation: TAMA Stcadv-state model heads

AWS Simulation: loads from end of Base Simulation (end of 1999)

Solution Method Preconditioned Conjugate Gradient Solver Package version 2

AWS Simulation Stress Periods
2000 through 2107, 108 years

108 stress periods, 12 time steps per stress period, 1.2 multiplier

5: Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

5.2.1 Model Grid

The model grid was georeferenced to exactly match the alignment and location of ADAR's TAMA model
domain and was uniformly refined to 1/4 mile by 'A mile spacings, producing for four model cells per original
ADWR cell. The full extent of the model grid is shown on Figure 5-1 and was generated by removing the
northernmost 59 rows from ADAR's TAMA model and refining the cell spacings by half. The location for
the nordiern boundary of the RSWC model is located within Township 14 North, and was selected based
upon the following criteria:

It is a suitable distance (more than 13 miles) away from the northern boundary of the SEC service
area; thus, Limiting boundary effects

It is just south of the historic, central Tucson groundwater basin pumping area, limiting the number
of pumping wells with uncertain future pumping rates widiin the model domain and reducing the
potential effects of sharp spatial (gradient) or temporal water level changes on boundary cell inputs

It is just south of a major shift in the direction of groundwater flow from south to north, towards
the northeast following the path of the Rillito River.

The location of the southern boundary of the model domain overlies that of the TAMA model. Moving
upwards from Layer 3, model layers are regionally less extensive, representing the exposure of deeper
hydrostratigraphic units at ground surface. The lateral extent of active cells for each model layer exactly
matches those defined by ADWR for the southern portion of the Tucson AMA (ADWR, 2006).

54
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Figure 5-1 - Model Grid
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Well No. 12 8,732

~600

2,475

8,572Well No. 14 9,798

13,200Well No. 19 18,032

27,000Anan ax No. 1 30,344

Notes:

1 _ Model cells at and near these wells show a depth to the lop of Layer 3 of generally 6001

2 - Calculated using results of aquifer testing presented in Section 4.3.2. The estimated value from the Anan ax well was

conservatively rounded downwards due to the high productivity of the deepest aquifer units at that location.

Well TESTED
TRAnsm1sslvlTy

VALUE

(feet squared per day)

GENERALIZED DEPTH TO

TOP OF LAYER 3

ADWR TAMA Model

(feet bl5)1

EST IMATED TRAnsmlsslvlTy

VALUE FOR LAYER 3

(feet squared per day)2
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5.2.2 Layering

General layer information is presented above in Table 5-1 and provided digitally in Appendix C. Elevations
for layer top and bottom contacts are identical to those estimated by ADWR for the TAMA model, and were
not modified for the SEC model domain.

5.2.3 Aquifer Parameters

All hydraulic conductivity, vertical leakage, and storage parameters are identical to those estimated by
ADWR for the TAMA model. However, Layer 3 transmissivity values in the vicinity of the SEC service area
were modified based upon recent aquifer test information for four wells screened within the deep aquifer
system. Section 4.3.2 provides information for these tests, well information, and the resultant transmissivity
and hydraulic conductivity estimates. Figure 4-5 shows the locations of the tested wells.

The following methodology was used to assign updated transmissivity values to Layer 3. The screened
intervals for each tested well were compared to due estimated top elevations of Layer 3 (or bottom of Layer 2)
from the TAMA model for each well site. Depth specific hydraulic conductivity values derived from spinner
How meter surveys were then multiplied by the thickness of each tested welTs screened interval within Layer
3. This produced transmissivity values reflective of the aquifer characteristics of only Layer 3. Note that \Y/ell
No. 14 did not have a spinner flow meter survey performed at its location, so due estimated transmissivity
value for Layer 3 was based upon the overall hydraulic conductivity value from the aquifer test and the
portion of the screened interval penetrating Layer 3. Table 5-2 presents the well-specific transmissivity values
used to develop a local distribution for Layer 3.

These estimated transmissivity values were then kriged along with bounding transmissivides from the TAMA
model Layer 3. The bounding values were located approximately two miles away from the north-south trend
of the tested wells to produce a smoothed distribution of local transmisivity estimates within the regional
array. The new kriged estimates were imported into the SEC model and used in both the base and AWS
simulations. Note that these estimates were not allowed to influence Layer 3 model transmissivities more
than 2 miles away from the linear trend of the test wells, and throughout the remainder of Layer 3 the original
TAMA model transmissivity values were maintained. Incorporation of d'lese transmissivity values were not
deemed to adversely affect the TAMA model calibration, as discussed below in Section 5.2.8. The full
distribution of all Layer 3 transmissivity values can be seen in the digital files provided in Appendix C.
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5.2.4 Boundary Conditions

Transient proscribed head cells were used as boundary conditions for both the northern and southern
boundaries of the model domain with no-flow boundaries to the east and west. Boundary conditions for the
SEC model can be viewed on Figure 5-1.

Southern Proscribed Head Boundary Conditions

The locations of the southern proscribed head boundary cells are identical to those in ADAR's TAMA
model. For the base simulation (1941~1999), the soudaern proscribed head values are identical to those in
ADD/R's TAMA transient model. For the AWS simulation (2000-2107), the southern proscribed head values
are identical to those specified in ADAR's TAMA Base Case Future Model simulation through year 2025.
Beyond this time frame the head values are held constant at the estimated 2025 value.

Northern Proscribed Head Boundary Conditions

In order to conservatively estimate the future impact of pumping in the northern portions of the Tucson
AMA on water levels in the SWC model domain, the following methodology was followed. Initially,
ADWR's TAMA Base Case Future Model simulation was run with the final stress period extended through
2107. From the year 2000 on, SWC existing and future pumping were updated and simulated explicit within

the mode] at their reported and projected pumping rates and proper locations. This essentially updated the
TAMA Future model to reflect SWC's most recent projected pumping volumes. This approach also allowed
for conservatively high water level decline estimates in the central Tucson basin for the next 100 years. As
previously stated, the northern boundary of the SWC model is located along row 59 of ADWR's TAMA
model grid. Head values from this row from the updated TAMA Future model simulation were exported for
the full model period (1941-2107) and used as proscribed head values for the both the SWC base and AWS
simulations. This methodology produced continuous proscribed head declines along the northern AWS
model boundary throughout the AWS model time frame and also incorporated any impact of SWC's own
future stumpage upon the proscribed head inputs.

5.2.5 Wells

For the base simulation, a total of 1316 pumping wells were included as flux cells. Pumping was applied at
the same locations, layers, and magnitudes as those specified in the TAMA model. By the end of the
simulation (end of 1999), approximately 116,000 AF/yr of pumping is simulated within the model domain.

For the AWS simulation, a total of 1625 individual pumping well locations were included in the model
domain as grid independent analytical wells, which are compiled as standard flux cells during model runs.
Table 5-3 below summarizes the various methods used to assign pumping in the AWS simulation. For the
time period from year 2000 through 2006, all annual demands were imported directly from the tabulated
groundwater withdrawals recorded in ADWR's "pumpyear" database at the appropriate registered well
locations. Future committed demands were tabulated in two separate ways. Demands approved prior to
2005 were calculated by averaging the recorded annual pumping for the five year period from 2002 through
2006. These average pumping values were applied for the mc period from 2007 through 2107 with the
exception of future pumping for SWC and Farmers Water Company, which were both replaced with new
AWS demands from recent permits. This approach is conservative in that it accounts for a total future
committed demand in excess of both the approved amount as well as exceeding the amount of pumping
recorded for only 2006. For all committed AWS demands approved after 2005 within the model domain, the
permitted annual pumping was included in the model at "new" wells at the location of the new developments.
All pending AWS demands were also simulated at their full requested demand amounts beginning in 2008 at
the locations of the planned developments. Additionally, all exempt wells within the model domain were
pumped at 1 AF/yr (1041 wells). Pumping by demand type can be found in Table 3-6, and total pumping
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2000 -2006 Recorded pumping from ADWR records

2007-2107

Average of recorded pumping for 2002-2006

Committed Demands since 2005

Pending Demands

Projected SWC Demand

Exempt Weil Pumping

AWS SIMULATION TIME PERIOD ASSIGNED GROUNDWATER PUMPING

5: Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

applied to the model at build-out totals 111,489.5 AF/yt. By then end of year 2107 of the AWS simulation,
approximately 111,000 AF/yr of pumping is still sustained in the model, accounting for 98 percent of the
total demand and including 100 percent of the SEC build-out demand. Detailed pumping information
regarding well locations, pumping schedules, and demand type is provided in GIS format in Appendix Z.

5.2.6 Recharge and Evapotranspiration

For the base simudadon, the magnitude and distribution of recharge is identical to that of the TAMA model.
For the AWS model, groundwater recharge was imported from the TAMA Future model simulation, with the
exception of future recharge at the Pima Mine Road Recharge Project (PMRRP) and due North Borrow Pit,
both located north of SEC. The reported average annual recharge volume at PMRRP since the onset of full
scale operations (2000 through 2005) was calculated and only 5 percent of this value was allowed to recharge
at the site, representing doe "cut to the aquifer" as specified by the A.R.S. §45-852.01C. The average of
reported recharge volumes for the PMRRP was approximately 21>386 AF/yr, and the simulated future
recharge rate for the facility from 2008 through 2107 was approximately 1,069 AF/yr. No recharge was
simulated for the North Borrow Pit.

5.2.7 Stress Periods and Initial Conditions

For the base simulation, 59 annual stress periods with 12 mc steps each were used to simulate the time
period from 1941 through 1999, matching the design of the TAMA model. Heads from the TAMA steady
state model were used as the initial conditions. For the AWS simulation, 108 annual stress periods with 12
time steps each were used to simulate the time period from 2000 through 2107. Initial conditions were
imported from the end of the base simulation.

5.2.8 Calibration

Because the SEC model was based strict upon the framework of the ADWR TAMA model, due base
simulation and early stress periods of the AWS model were qualitatively calibrated by comparing the
groundwater contours and cell specific water levels wide those from ADV(/R's transient TAMA model
(ADWR, 2006). The SEC model accurately reproduced ADAR's water level conditions throughout the
model domain during the 1941-1999 mc periods; thus, the model was deemed to adhere to the appropriate
calibration standards met by the TAMA model. Figure 5-2 presents a comparison of the simulated water
levels in 2006 versus recently observed water levels.
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Detailed model simulation results are provided in MODFLOW and GIS formats in Appendix Z.

Figure 5-3 presents mode] predicted groundwater altitudes in 2107 in the vicinity of SEC. In order to
remove any potential bias due to effects of the inclusion of updated Layer 3 transmissivity values on the
overall model calibration, the drawdown from the SEC model (from 1999 to 2107) was subtracted from
ADD/R's TAMA model simulated water levels for the end of 1999 to produce a final simulated head
distribution. Groundwater elevations range from 2,001 to 2,072 ft amyl at the SEC service area, and flow
generally proceeds from all directions towards the pumping center comprised by SEC, Community Water
Company of Green Valley, and Farmers Water Company.

5.3

5.3.1 Water Levels Altitudes

Elements of Adequacy

MODEL RESULTS
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5.3.2 Depth to Water

.r

Figure 5-4 presents model simulated depths to water in 2107 in the vicinity of SEC. As described above,
these depths-to-water were calculated by subtracting the final 100-year simulated head distribution discussed
above from ground surface elevations for each model cell. Estimated depths-to-water at the SEC service
area range from 610 to 785 feet below land surface (ft bis), with the greatest depths occurring in the eastern
and southern portions.
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C O N C L U S I O N S

The hydrogeologic analyses presented herein demonstrate the physical availability of 10,983 AF/yr of local
groundwater resources for 100 years for the existing and planned expansion of SEC's water service area.
The planned expansion is to serve potable groundwater resources to two proposed development projects
including the Mission Peaks and Sahuarita Mission development projects, and an existing school site. The
school site includes the Sahuarita Unified School District Campus (K through 12). Mission Peaks
development may also include development on an adjacent State Land parcel. Additional potable
groundwater resources may also be served (bulk sales) to 500 existing off site units at Me adjacent Magee
Ranch by a stand-pipe system. Additional development is also planned within the existing service area within
the Rancho Sahuarita Master Planned Community.

I
To demonstrate the physical availability of an Assured Water Supply within the Tucson AMA utilizing
groundwater resources, it is required that current, committed and projected groundwater withdrawals over
100 years will not result in depth-to-water to exceed 1,000 feet from ground surface or depth-to-bedrock,
whichever is less. Furthermore, groundwater must also be of acceptable quality for potable use. Lasdy, the
proposed water uses must be consistent with the Rules and Regulations of ADWR pertaining to
demonstration of an AWS within an AMA (A.R.S. 45-576).

To assess the future hydrologic impacts of future groundwater development by SEC, a three-dimensional,
numerical groundwater flow model ("SiX/C model") was constructed for the southern portion of the Tucson
AMA. In order to insure consistency with current modeling efforts by ADWR, the primary source of
information and guidance in the development of the model was ADAR's Modeling Report No. 13 by Dale
Mason and Liciniu Bota, Regional Graz/miwafer Flow Mode/ off/Je Tyson Affine Ma/1age;¢¢en!Area, Tzmron, Arizona:
Situ/aiion and App/ivafion, 2006 (AD\Y/R, 2006) as well as the digital model files for Me Tucson AMA model
("TAMA model"). The groundwater model was modified to incorporate new hydrogeologic data gathered
from exploratory boring analyses and aquifer testing programs performed by Brown and Caldwell for the
sec in 2006 and 2007.

The groundwater model, incorporating current, committed and projected groundwater water demands within
an appro>dmate 500-square mile hydrologic study area were applied to project water-level conditions in 2107,
a 100 year period. Computer simulaNons were performed with only 5 percent of about 20,000 AF of annual
artificial recharge of Central Arizona Project water at the Pima Mine Road Recharge Project and with no
recharge for the North Borrow Pit, both located just north of SEC. The hydrologic simulations analyses
demonstrated that maximum depth-to-water in the vicinity of SW/C's water supply wells will range from 610
to 785 ft bis in 100 years. These projected depths meet the requirement for AWS analyses for the Tucson
AMA in that depth to water in 100 years can not exceed 1,000 feet from the ground level or depth-to-
bedrock, which ever is less.

Groundwater quality analyses performed on groundwater samples collected from active wells and exploratory
borings reveal favorable groundwater quality for potable use based on current regulatory limits. The
proposed water uses will be consistent with the Rules and Regulations of ADWR, pertaining to
demonstration of an AWS within an AMA (A.R.S. 45-576).

The hydrologic analyses presented invoke a number of conservative elements in demonstrating the physical
availability of sufficient groundwater resources. The principal elements area as follows:

6-1
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4: Conclusions and Recommendations Assured Water Supply Hydrology Report for Sahuarita Water Company

New wastewater treatment plant will be constructed for the new developments. No effluent reuse or
artificial recharge of effluent generated by the new developments was included in the hydrologic
simulations. Potentially up to 60 percent of equivalent volume of stumpage may be available for
future reuse or recharge.

la/Line and agricultural water usage in the hydrologic study area will likely not be at current levels for
100 years. Hydrologic simulations assume current levels of stumpage will remain constant. Mne life
will likely be exhausted, and agriculture usage will likely be retired and transferred to municipal uses.
A significant net reduction in overall water usage will likely occur.

Artificial recharge of Central Arizona Project (CAP) water at the Pima Mine Road Recharge Project
will likely continue into the distant future and potentially augmented in the future. Currently annual
recharge totals about 20,000 AF/yr. Hydrologic simulations only applied 5 percent of the total as
required by ADWR. North Borrow pit may also be in operation within the simulated period.

I
I
I
I

6-2

I

I
|

I P:\Rancho_Sahuafita_Wa1er_Compeny\133501 - RSVVC_AWS_Hydro_Study\Deliverables\Rep0r1s\Final_SVVC_Hydro1ogy_Rep0r1__112107.doc/md



7. Limitations Assured Water Supply Hydrology Report for Sahuarita Water Company
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» LIMITATIONS

Report Limitations

I
I
I
I
I
I
I
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I
I

This document was prepared solely for SWC in accordance with professional standards at the time
the services were performed and in accordance with the contract between SEC and Brown and
Caldwell, dated February 12, 2007. This document is governed by the specific scope of work
authorized for SaY/C; it is not intended to be relied upon by any odder party, except for regulatory
authorities contemplated by the scope of work. We have relied on information or instructions
provided by SWC and other parties and, unless otherwise expressly indicated, have made no
independent investigation as to the validity, completeness, or accuracy of such information.

1-1
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Assured Water Supply Hydrology Report for Sahuarita Water Company

APPENDIX A
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Sahuarita Water Company Projected Water Demand Calculations

A
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Assured Water Supply Hydrology Report for Sahuarita Water Company

APPENDIX B

Anan ax No. 1 Aquifer Test Letter Report

B
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Suite 2300, 110 South Church Avenue
Tucson, Arizona 85701

Tel: (520)624-5744
Fax: (520) 791-2738

September 26, 2005

Mr. Norris West
Community Water Company of Green Valley
1501 South La CaNada Drive
Green Valley, Arizona 85622 128730.001.003

Subject: Evaluation at Anan ax No. l Well

Dear Mr. West:

Brown and Caldwell conducted a well evaluation at the existing Anan ax No.1
well in Green Valley, Arizona. Work completed included: l) video logging after
completion of well rehabilitation by brushing and bailing, 2) test pumping, 3)
constant rate pumping accompanied by spinner logging and zonal groundwater
sampling, and 4) measurement of water level recovery after completion of step 2.
All pump removal and installation, well rehabilitation, and video logging were
completed by Layne Christensen. Spinner logging and depth-discrete sampling
were completed by Welenco. Laboratory analysis of water samples were
completed by Legend Laboratories.

Results from the 10-hr constant rate pumping test indicate a transmissivity of
approximately 227,000 gallons per day per foot (god/ft). Results from the spinner
test indicate that approximately 87 percent of the total flow is contributed from
the basin-fill alluvial aquifer, which based on well lithology infonnation extends
to a depth of approximately 1,300 feet below ground surface (bus). Zonal
groundwater samples were collected from four different depths and one composite
sample. The arsenic concentrations exceeded the maximum contaminant level
(MCL) that will be effective in January 2006 for all five samples collected.
However, the arsenic concentrations are not believed to be representative of zone-
specific conditions in the aquifer but rather die result of long-term vertical mixing
of water qualities from different depths. A detailed summary of all the associated
well evaluation activities and findings are summarized below.

WELL EVALUATION AND DOWNHOLE TESTING

A well production evaluation was conducted on the Anan ax No.1 well on July
27, 2005. The evaluation consisted of test pumping, spinner flowmeter survey,
zonal groundwater sampling, and a water level recovery test.

p:\communitywtr_g*reen va11ey\128730_anamaxwe1l\deliverables\repo1ts\to cwcgv\Hna1 cwcgv_anamax_techdoc.doc\9/26/2005



Mr. Norris West
September 26, 2005
Page 2

The Anan ax No. 1 well was originally completed to a total depth of 2,516 feet with the
perforated interval from 601 to 2,516 feet. The well penetrated basin-fill alluvium to a depth of
1,300 feet, conglomerate from 1,300 to 1960 feet, and arose and siltstone to the total depth
(Montgomery 2005). Currently the Anan ax No. 1 well is open to a depth of approximately
1,885 feet.

Prior to conducting the downhole testing, a test pump was installed to a depth of approximately
560 feet bus. A series of increasing pumping rates were conducted to evaluate the well specific
capacity. At a pumping rate of approximately 3,280 gallons-per-minute (rpm) a drawdown of
approximately 49 feet was measured resulting in a specific capacity of 67 rpm/foot of
drawdown. Although only pumped for approximately 120 minutes at this rate, this indicated that
Anan ax No.1 well was a highly productive well. Based on this result it was decided to conduct
the spinner-logging at a pumping rate of 2,000 rpm.

Geophysical Logging

Geophysical logging consisted of a spinner flowmeter survey. The spinner flowmeter survey is
used to measure the groundwater flow rates (velocities) within a producing well. These
measurements identify the more permeable zones and their relative contribution to the total flow
of the production well. The flowmeter survey consisted of three logging runs, each at different
line speeds. Because the spinner output is directly proportional to the fluid movement past the
impeller, three different logging profiles are obtained to provide comparison of velocity profiles
and increase the accuracy of flow rate calculations.

Analysis of the spinner log data indicates that at a pumping rate of 1,885 rpm, the basin-fill
alluvial aquifer from the top of the perforations at 600 feet bus to 1,300 feet bus contributes
approximately 87 percent (1,639 rpm) of the total flow. Thirteen percent (246 rpm) of the
production then comes from the conglomerate. Within the alluvial aquifer, six main intervals of
groundwater influx were identified, differentiated partly by hydraulic conductivity values. Two
discrete water-bearing intervals were apparent within the conglomerate aquifer. The distribution
of the groundwater production intervals in the Anan ax No. l well and corresponding lithology is
shown in Table 1.

p:\communitywtr_green val1ey\128730_anamaxwell\deliverab1es\reports\to cwcgv\final cwcgv_anamax t€Cl'1dOC.dOC\9/26/2005



I Conglomerate

INTERVAL DEPTH
(FEET, BLS)

PERCENTAGE OF FLOW
(PERCENT)

601 to 750 9
750 to 900 43

940 to 1,040 10
1,040 to 1,075 12
1,130 to 1,160 7
1,235 to 1,260 6
1,350 to 1,410 6
1,520 to 1,760 7

I GENERALIZED
GEOLOGY

Alluvium

SAMPLE
INTERVAL

(feet bis)

CONSTITUENT
TOTAL

DISSOLVED
SOLIDS SULFATE ARSENIC FLUORIDE CHROMIUM

Composite 275 64.3 0.017 1.74 <0.005
790 244 61.5 0.017 1.81 <0.005

1,000 283 73.1 0,015 2.28 <0.005

1,100 282 61.1 0.014 2.19 0.006
1,270 331 88.3 0.014 1.48 0.008
MCL 500a 250a 0.010 4 0.1

All concentrations in milligrams per liter (mg/L)
bis below land surface
MCL = maximum contaminant level (Federal Standard)

Secondary Maximum Contaminant Level (not enforceable)
Arsenic MCL as of Janus 23, 2006

Mr. Norris West
September 26, 2005
Page 3

TABLE 1. SPINNER FLOWMETER ANALYSIS

Groundwater Sampling

F o l l ow i ng  t he  f l ow me t e r  s u r v e y ,  d e p t h - spe c i f i c  g r ou nd w a t e r  s a mp l e s  w e r e  c o l l e c t e d  i n  t he
Anan ax  No.1  we l l  w i th  a  w i r e - l i ne  sampl i ng  too l .  The  sampl e s  we re  c o l l e c te d  to  c ha rac te r i z e
the  water qual i ty  throughout the  screened portion of  the  aquifer ,  and were  obtained f rom spec i f ic
depths  i n  the  we l l  based  on ana l y s i s  of  the  sp inne r  f l owme te r  l og  and  repor ted  geolog i c  s t r a ta
pe ne t r a t e d  by  the  we l l .  The  zona l  s ampl e s  we re  c o l l e c t e d  a t  de pths  of  7 9 0 ,  1 , 0 0 0 ,  1 , 1 0 0 ,  and
1 ,270  f e e t .  A c ompos i t e  sampl e  f rom the  pu mp d i sc ha rge  was  a l so  c o l l e c te d .  Al l  l i v e  sampl e s
w e r e  a n a l y z e d  f o r  a r s e n i c ,  b a r i u m ,  b e r y l l i u m ,  c a d m i u m ,  c h r o m i u m ,  c o p p e r ,  l e a d ,  m e r c u r y ,
nicke l ,  se l enium, z inc ,  f luor ide ,  ni trate ,  ni tr i te ,  su l f ate ,  and tota l  d i ssolved sol ids (TDS).  Resu l ts
of  the  l abor a tor y  ana l y s i s  f or  e ac h  sampl e  a r e  pr e se nte d  i n  Appe nd i x  A .  Re su l t s  f or  s e l e c t e d
consti tuents are  summarized in Table  2 .

TABLE 2. DEPTH-SPECIFIC SAMPLING ANALYTICAL RESULTS

p:\communitywtr_green va11ey\128730_anamaxwell\de1iverables\reports\to cwcgv\final cwcgv_anamax-techdoc.doc\9/26/2005



Mr. Norris West
September 26, 2005
Page 4

Similar to all constituents that were analyzed (Appendix A), concentrations of the selected
constituents shown on Table 2 for each depth-specific sample and the pump discharge sample
appear to be moderately consistent. TDS concentrations ranged from 331 to 244 milligrams per
liter (mg/L), sulfate from approximately 61 to 88 mg/L, arsenic from 0.014 to 0.017 mg/L,
fluoride from 1.48 to 2.28 mg/L and chromium from less than 0.005 to 0.008.

Aquifer Test

During the flowmeter survey and sampling activities, the well was pumped for approximately 10
hours at a constant average rate of 1,885 gallons per minute (rpm). A plot of the water level
decline within the well is presented on Figure l. Based on this data a total of 27 feet of
drawdown occurred resulting in a specific capacity of 70 rpm/ft of drawdown. This value is
slightly lower than the specific capacity measured the previous day at a pumping rate of over
3,200 rpm, indicating that the well is well-developed. Following the cessation of pumping, a
water level recovery test was conducted to obtain an estimate of aquifer transmissivity. A semi-
log plot of the aquifer test data is presented as Figure 2. Review of the Theis Recovery Plot
indicates a transmissivity of approximately 227,000 gallons per day per foot (god/ft) .

Findings

Based on the zonal sampling results, the high arsenic concentrations encountered in the Anan ax
No. 1 well would appear to be distributed throughout the entire portion of the alluvial and
conglomerate aquifers screened. However, several conditions indicate that most likely that the
zonal sampling results do not reflect ambient conditions in the local aquifer regarding vertical
distribution of water quality. These include:

• The consistency of the analytical results for each constituent in all samples,

The length of the perforated interval in the well (i.e. groundwater production from
potentially multiple aquifer units and variable lithology), and

Historic well use (non-pumping for an extended period of time).

Recognized throughout many developed alluvial basins within the Basin and Range
Physiographic Province in Arizona, an important hydrogeologic characteristic to consider that
appears to prevail in the local aquifer system comprising the Anan ax No. 1 well is the
occurrence of a vertical hydraulic gradient. Hydraulic gradients can develop due to differences
in the hydraulic conductivity of alluvial deposits together with long-term groundwater level
declines from over-pumping or increases from recharge. The vertical hydraulic gradient would
occur in the perforated portion of the well casing and potentially the annulus. Thus, under static
conditions, water in the upper portion of the screened aquifer will migrate downward within the
well casing and then, deeper in the well, horizontally into adjacent strata. The presence of

p:\communitywtr__g1reen valiey\128730_anamaxwell\deliverables\reports\to cwcgv\fina1 cwcgv_anamax_techdoc.doc\9/26/2005



Mr. Norris West
September 26, 2005
Page 5

significant arsenic concentrations in the upper-most sample (790 feet bus) combined with high
percentage of flow originating from the 750 - 900 feet bus portion of the well suggests that this
interval may be a primary source of the arsenic. Further studies would be needed to more
definitively address this.

Conclusions

Although relatively old and unused for a number of years, Anan ax No. l well is a highly
productive well. Based on the well production evaluation it could likely sustain a pumping rate
of over 3,000 rpm with a pump setting, using current depths to water, of approximately 375 to
400 feet below ground surface. Water quality appears to be very consistent for the constituents
analyzed throughout the screened portion of the Anan ax No. 1 well. However, the results do not
appear to be representative of local aquifer conditions due to the reasons stated above. Long-
tenn continuous pumping of the well could result in changes in water quality as water from the
upper portions of the aquifer are purged from the system and further diluted from groundwater
produced throughout lower sections of the well. It is unknown if the concentration of arsenic
would be significantly reduced. Historic water quality data from the Anan ax No. l well, if
available, could be an indication. Conversely, operating the well on an intermittent or seasonal
basis could result in no significant changes in water quality due to the current suggested
hydraulic conditions within the well.

If you have any questions please do not hesitate to contact either of the undersigned at
520-624-5744.

Very truly yours,

BROWN AND CALDWELL

Steve Brooks, R.G.
Supervising Hydrologist

Michele Mahan
Staff Scientist II

p:\communitywtr__green valley\128730_anamaxwel1\deliverables\reports\to cwcgv\final cwcgv_anamax_techdoc.doc\9/26/2005
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WELL IMPACT STUDY REPORT FOR SAHUAR3TA WATER
COMPANY

EXECUTIVE SUMMARY

This report documents a well impact study conducted for the Sahuarita Water Company (SEC) to evaluate
potential groundwater level impacts on neighboring wells not owned or operated by SEC from an
augmentation of local groundwater development to serve potable water resources to an expanded water
service area. The SEC is in the process of expanding the current limits of the Certificate of Convenience and
Necessity (CC&N) water service area under the regulatory authority of the Arizona Corporation Commission
(ACC). In 2006 the SWC developed about 1,260 acre-feet INF) of groundwater to meet water demands. By
2034, the SEC has plans to develop about 11,000 AF annually to meet future potable water demands. More
information on the development plans of SEC can be reviewed in due Assured Water Suppl Hydro/0gy Repoftfor
.$̀ a/2uarz'z'a WaterCollar] dated November 21, 2007 compiled by Brown and Caldwell.

Based on water demand requirements at build-out in 2034, the SEC has plans to install 10 new potable water
supply wells and utilize one existing well into the future. Potential well sites were carefully selected with great
emphasis in limiting water level impacts on neighboring wells not owned by SEC. To evaluate the potential
water level impacts, the Arizona Department of Water Resources' (ADWR) well spacing rule R12-15-1302
'Well XpadngRequirements - App/imtions to Construal New We//J or Rob/afemenf We/8 in New Lomfiom UnderA.R_S .̀
j` 45-599" was applied in the analysis.

The WINFLOWTM analytical element groundwater flow model was used to simulate two-dimensional,
transient groundwater flow for the well impact study. The 10-foot drawdown radii contours d'lat are
projected to develop around each SEC well after  Eve years of continuous pumping at the build-out
production rates were calculated using the analytical groundwater model. The water-level drawdown radii
contours are then compared to the locations of existing neighboring wells not owned by SEC.

The analytical model was used because a multi-well analysis is required (image well) to also simulate the
projected hydrogeologic affects of shallow bedrock of the Sierrita Mountains to the west of the existing water
service area. Image well theory provides a mechanism to create a "no flow" boundary at the shallow bedrock
zone where the orientation of the boundary is near perpendicular to the pumping well.

Based on the well impact analyses presented, water-level drawdown impacts on neighboring wells from the
augmentation of pumping of SEC wells will likely be nominal and will be in compliance with ADAR's well
spacing requirements and well spacing regulations. All 10-foot drawdown radii calculated are 850 feet or less
from the planned wells. No existing exempt and non-exempt wells are affected by greater than 10 feet or
greater of additional water-level drawdown after 5 years of continuous pumping.

ES-1
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WELL IMPACT STUDY REPORT FOR SAHUARITA WATER
COMPANY

1 l INTRODUCTION

This report documents a well impact study conducted for the Sahuarita Water Company (SEC) to evaluate
potential groundwater level impacts on neighboring wells not owned or operated by SEC from an
augmentation of local groundwater development to serve potable water resources to a proposed expanded
water service area. The SWC is in the process of proposing to expand the current limits of the Certificate of
Convenience and Necessity (CC&N) water service area under the regulatory authority of the Arizona
Corporation Commission (ACC). The current CC&N and proposed expanded area is shown on Figure 1-1.
In 2006 the SWC developed about 1,260 acre-feet (AF) of groundwater to meet water demands. By 2034, the
SWC has plans to develop about 11,000 AF annually to meet future potable water demands. More
information on the development plans of SWC can be reviewed in the Assured Water Suppgf Hydro/o0y Reporlfor
.Ya/yuanfa WaterCompany dated November 21, 2007 compiled by Brown and Caldwell.

Based on water demand requirements at build-out in 2034, the SEC has plans to install 10 new potable water
supply wells and utilize one existing well into the future. Potential well sites were carefully selected with great
emphasis on avoiding any regulatory water level impacts on neighboring wells not owned by SEC. To
evaluate the potential water level impacts, the Arizona Department of Water Resources' (ADWR) well
spacing rule R12-15-1302 "Well _Ypadng Requirement - App5mz'iom to Con.rz'fun' New We/8 or Rep/acefnenl We/8 in
New Lomlions UnderA.R..S .̀ 545-599" was applied. Relevant excerpt of Section D of the rule is stated as
follows:

"If the director determines under subsection (B) (1) of this Section that the probable impact
of the withdrawals from the proposed well or wells on one or more wells of record in
existence as of the date of receipt of the application will exceed 10 feet of additional
drawdown after the first five years of operation of the proposed well or wells, the director
shall notify the applicant in writing of due location of the wells of record and the names and
addresses of the owners of the wells as shown in the Department's well registry. "

This criterion formed the basis of the well impact study. In summary the rules require that no neighboring
water wells can be impacted by more than 10 feet of additional water-level drawdown from operation of each
well over a 5 year period.

1-1

P:\Rancho_Sahuarita_Waier_C0mpany\133501 - RSwC_AWS_Hydro_Study\DeIiverables\Reports\WeiI_Impact_Rep0rt\FlnAL_SwC_weII_Impact_Report_120507.d0clmd



I |

I
4
4;I i* "~'._5l»

n n r~» .4 '
xv .

1
H V/
/&v"',a».

».{ , ,.9, ..¢
. .4

$1

W4
.1 4.
H:

ac
i '  .u f .

. 4r.. . ' ? 1 . ¢ s 3.

__ E_.. ~\ ;( .

o
o

Eg
g

D

8
8  m: m

| -:  <8 3
= Ql.u m
z <

as 36 (D

8
Z
3
.811

i>~cmQ.
Eo

so

...s¢

8
3
3cm

cy

_g
'C

§
as
>~

8
(D

'g

. c
(D
\ _

Q .§
8

Vu

g
.g
8
3s
'g
E
8
8
8
2
5
8
3
5
2
vo

8.3
5
§
3

g
8
c

88
5s
g
8
<'8
I

E
.3
u_

N

83

8
%|

38
38

.o
8
§
8 :c
14

8

~. 8" 9
3
3
21

ml

3
g
:Q

E.

8

31
o
3
W1_ |

> .

c o

' D:-.
:n

s
.g
8

é

8

. :
C/J

_a

8;
*gt

's
gt

§
8.a .

49



1 55-562962 D(17-13)11 did 8
Steel, Milled Slots, 12 cuts per

foot, 3/16'x3" Slots 500 430 490 9/26/1997

12 55-611141 D(17-13)01 ebb 24 Steel, Milled Slots, 24 rows, % xi 982 273 970 5/27/1970

14 55-611142 D(17-13)01 acc 24
Steel, Milled Slots, 20 rows,

%"xi" 1135 435 1135 101911910

17 55-611143 D(16~13)36 cb 24 Steel, Milled Slots, 24 rows, % xi 1053 247 1030 12/20/1974

18 55-611144 D(17-13)01 odd 20 Steel, Slotted 905 424 890 4/18/1975

19 55J311145 D(17-13)01 bac 24 Steel, Milled Slots, 24 rows, % xi 990 210 972 5/5/1981

20 55-611146 D(16-13)36 add 24 Steel, Milled Slots, 26 raws, % xi 975 240 975 9/22/1969

Note: Wells in bold are active wells as of the date of this report

Well
No.

ADWR Well
Registration

No. Cadastral Location

Upper
Screen

Depth (ft
bis)

Lower Screen
Depth (fl bis) Drill Date

WELL IMPACT STUDY REPORT FOR SAHUARITA WATER
COMPANY

2. CURRENT AND FUTURE GROUNDWATER DEVELOPMENT

Groundwater development from the local basinfill groundwater aquifer beneath the existing SEC's water
service area will be the principal source of water to meet projected SWC water demands. The SEC, as of the
date of this report, owns six wells and leases one well from the Town of Sahuarita. Infonnation regarding
these wells is included in Table 2-1 below. Groundwater is currency withdrawn from two active wells, Well
Nos. 14 and 18. Well No. 14 is leased to the SWC by the Town of Sahuarita and is also used to maintain lake
levels in the Sahuarita Town Lake.

Casing
Diameter
(inches) Casing Materials

Well Depth
(feet)

Based on recent groundwater sampling and analysis, both wells, Well Nos. 14 and 18, produce potable
groundwater. Other wells not utilized are considered to be beyond service life and plans are in place to
abandon the wells. Well No. 1 has recently been converted to a monitoring well.

Based on water demand requirements at build-out in 2034, the SWC has plans to install 10 new potable water
supply wells and phase out use of existing Well No. 14 for domestic use in 2009. Well No. 14 is leased to
SWC from the Town of Sahuarita. This well will continue to be used to maintain lake levels in the Sahuarita
Town Lake by applying Type 1 water rights associated with the property area. Well No. 18 will be utilized
into the future but will likely be replaced on-site before the build-out year 2034.

In 2006 and 2007 Brown and Caldwell conducted pilot hole and exploratory boring analyses programs to
evaluate potential future well sites for the SWC. Potential well sites were carefully selected with great
emphasis on avoiding regulatory water level impacts on neighboring wells not owned by SWC. Groundwater
production potential and groundwater quality were evaluated at 6 sites, and currently, as of the date of this
report, evaluating 2 additional well sites. The pilot hole analysis conducted for Well Site No. 24 concluded
that the well site is not viable based on groundwater quality. This analysis is documented in a report titled
We!! Site No. 24 Pilot Hole Anaé/.res Report dated September 6, 2007 (Brown and Caldwell, 2007b). Exploratory
boring analyses were conducted at 5 additional well sites, Well Site Nos. 21, 22, 23, 25, and 26. Exploratory
boring analyses at Well Site Nos. 21, 23, 25 and 26 revealed favorable groundwater production potential and

2-1
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Well
Active or Future

Wells

ADWR Registration

No.

Cadastral

Location

Current or

Anticipated Pump

Capacity (rpm)

Groundwater

Production

Potential and

Groundwater

Quality

Confirmed?

Projected
Groundwater
Production at

Build-out
(2034) (AF/yr)

Well No. 14 Active 55-611142 D-17-13 YACC 1 ,900 Yes 0

Well No. 18 Active 55-611144 D-17-13 1cDD 1,400 Yes 1,014.9
Well Site No. 17R Future NA D-16-1336CCA 1,500 No 1,087.4
Well Site No. 19R Future NA D-17-13 1BDB 1,500 No 1,087.4
Well Site No. 21 Future NA D-17-13 1CDB 1 ,000 Yes 724.9

Well Site No. 23 Future NA D-17-13 11BAA 1 ,500 Yes 1,087.4
Well Site No. 24B Future NA D-17-13 11cAA 1,500 No 1,087.4
Well Site No. 25 Future NA D-17-13 14ABA 1,500 Yes 1,087.4
Well Site No. 26 Future NA D-17-13 14DDC 750 Yes 543.7

Well Site No. 27 Future NA D-17-13 23ACC 1 ,5o0 No 1,087.4
Well Site No. 28 Future NA D-17-1323DDA 1,500 No 1,087.4
Well Site No. 30 Future NA D-17-13 14DBA 1 ,500 No 1,087.4

Total =10,983 AFIyr

2. Current and Future Groundwater Development Well Impact Study Report for Sahuarita Water Company

groundwater quality. The exploratory boring analyses program is documented in a report titledWe!! .file Nor.
27, 22, 23, 25, and 26 Eaqb/0ratogl Boring Anauef Ribbon* dated September 6, 2007 (Brown and Caldwell, 2007c) .

Table 2-2 tabulates water supply wells and future well sites planned to be utilized through build-out in year
2034 and beyond by SWC. Projected annual groundwater withdrawals and anticipated well capacities are
indicated for each planned well. Well No. 14 will be phased out in 2009 and Well No. 18 will be utilized into
the future but will likely be replaced before the build-out year 2034. Table 2-2 also indicates whether
groundwater production potential and groundwater quality has been confined or not as of the date of this
report. Confirmation is noted where a well is existing or an exploratory boring analysis has been completed
verifying favorable groundwater production potential and groundwater quality for potable use. Well sites
where continuation has yet to be determined are slated for future exploratory boring analyses.

Figure 2-1 shows the location of these wells, future well sites and neighboring wells. Other wells owned by
the SEC, also noted on Figure 2-1 and designated as Well Nos. 1, 12, 17, 19, and 20, will not be used as a
result of age and poor conditions of the wells. Neighboring wells are registered wells compiled from ADWR
well registry database (ADWR, 2007/l not owned by the SEC and location symbols denote wells as either
exempt or non-exempt wells.

2-2
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2. Current and Future Groundwater Development Well Impact Study Report for Sahuarita Water Company
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Figure 2-1 - Sahuarita Water Company's Existing and Future Planned Water Supply Well Locations, and Other Exempt and Non-
Exempt Wells with ADWR Registration Numbers
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WELL IMPACT STUDY REPORT FOR SAHUARITA WATER
COMPANY

3. WELL IMPACT ANALYSES

3.1 METHODOLOGY
The WINFLOV(/TM analytical element groundwater flow model was used to simulate two-dimensional,
transient groundwater flow for due well impact analyses. The 10-foot drawdown radii contours that are
projected to develop around each well after five years of continuous pumping at the build-out producion
rates were calculated using the analytical groundwater model. The water-level drawdown radii contours are
then compared to the locations of existing neighboring wells not owned by SWC.

The analytical model was used because a multi-well analysis is required (image well) to also simulate the
projected hydrogeologic effects of shallow bedrock of the Sierrita Mountains to the west of the existing water
service area. Image well theory provides a mechanism to create a "no flow" boundary at the shallow bedrock
zone where the orientation of the boundary is near perpendicular to the pumping well.

The steady-state module of the model simulates groundwater flow in a horizontal plane using analytical
functions developed by Struck (1989). The transient module uses equations developed by Theis (1935) and by
Hantush and Jacob (1955) for confined and leaky aquifers, respectively. Each module uses the principle of
superposition to evaluate the effects from multiple analytical functions (wells, etc.) in a uniform, regional flow
field. An image well was used to simulate the negative hydrologic boundary associated with bedrock of the
nearby Sierrita Mountains. The input parameters for the model include: (1) aquifer hydraulic conductivity,
(2) aquifer thickness, (3) aquifer storage coefficient, (4) pumping rate from the aquifer and (5) pumping
duration.

Representative aquifer parameters are required to develop the model. These aquifer parameters were
evaluated from aquifer tests recency performed on three water supply wells operated by SWC. Brown and
Caldwell conducted an aquifer test and analysis on the SWC's Well No. 14 in May 2006. This aquifer test and
analysis is documented in a memorandum report, "Well Spacing/Well Impact Investigation -Rancho
Sahuarita Water Company's Well #21 - D-17-13 01CDB," dated December 22, 2006. In addition, Brown
and Caldwell conducted aquifer test and spinner flow meter survey analyses on the SWC's Well Nos. 12 and
19 in July 2007. These tests are documented in a report We!!Nos. 12 and 79AqurTe.ffAna_4Je.f and We!!
Produvlion Evaluation; dated July 16, 2007 (Brown and Caldwell, 2007a).

Transmissivity (T-values) evaluated and specific capacities measured from these aquifer tests are summarized
on Table 3-1, along with pertinent information regarding the tests and wells.

3-1
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Well
ADWR

Regislralion

m

Cadasual Location
Surface

Elevation (f\
a d )

Dare of
Test

Duration

(hf)

Static waxer
Level (fr bleu

Tested Rae

(rpm)

Pumping mama
Level (ft bis)

Measured
Specific
Capacity

(g9m/fl)

T-vdue

(sud/R)
Analysis T Uvpef

Perfaalions
(n Ng)

Lower
Pen'oralions

(R Ng)

Well No. 12 55-611142 D-17-131ABB 2700 5/3/2007 24 252.2 536 269 32.7 65,325 Ave DDlRec 273 970

Well No. 14 55-511144 D-17-131ACC 2706 5/25/2006 24 256.4 1811 331 24.3 73,300 Rec 435 1,135

Well No. 19 55611145 D-17-131BAC 2726 5/10/2007 24 270.92 520 283 44.4 1a4,900 Ave DDlRe<: 210 972

Notes: fl amyl = feet above mean sea level
hr : hour
ft bis = feet below land surface
rpm = gallons per Mum
Qvm/9 = gallons per minute per food drawdown
god/ft = gallons per day per footof drawdown
DD = water»Ievel drawdown analysis
Rec = water-level recovery analysis

llll0ll\vllhl xtWWll ulywllll

T-Value

(god/ft)

Effective K-value

(fad)

Well No. 12 697 65,325 12.5

Well No. 14 700 73,300 14.0

Well No. 19 689 134,900 26.2

17.6Average Effective K-value =

Notes: 1 - Based on saturation of perforated interval of well under pumping conditions during aquifer test.

ft = feet
god/ft : gallons per day per foot of drawdown
fold = feet per day

Well
Aquifer Thickness (b)

(fir

3. Well Impact Analyses Well Impact Study Report for Sahuarita Water Company

Effective hydraulic conductivity (K-value) of the local aquifer is required for the model and was evaluated by
the following relationship between transmissity and saturated thickness of the well under pumping
conditions:

T Kb

where

T

b

transmissivity of the aquifer perforated by the well;

saturated thickness of the aquifer perforated by the well under pumping conditions; and

K = effective hydraulic conductivity of the aquifer perforated by the well.

Table 3-2 below summaries the effective K-values calculated for the three wells that were tested and presents
the average value used for all well impact analyses.

. e FFECTIVE HYDRAULIC CO

Based on the average effective K-value and projected screen interval designs of the new wells that provide the
saturated thickness of the local aquifer, estimated T-values for each well were calculated. Projected screen
intervals of the wells are based in exploratory boring analyses performed at well sites and neighboring well
sites (Brown and Caldwell, 2007c). The estimated T-values are tabulated in Table 3-3 below.

a-2
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Well Screen Top
Depth (fvbls)

Screen Bottom
Depth (ft bis)

Pump Gallary Top
(ft bis)

Pump Gallard
Bottom (ft bis)

Satuared Screen
Thickness (ft)

Estimated T-value of Sat.
Screen Interval (gpdlft)

Well No. 18 424 890 0 0 466 61,237

Well Site No. 17R 450 1050 600 630 570 74,903

Well Site No. 19R 450 1050 600 630 570 74,903

Well Site No. 21 440 760 590 620 290 38,109

Well Site No. 23 450 1050 570 600 570 74,903

Well Site No. 24B 450 1050 780 810 570 74,903

Well Site No. 25 500 980 640 670 450 59,134

Well Site No. 26 700 980 800 830 250 32,852

Well Site No. 27 500 980 600 630 450 59,134

Well Site No. 28 500 980 600 630 450 59,134

Well Site No. 30 500 980 600 630 450 59,134
Notes: R Ns = feet below land surface

gpdlft = gallons per day per foot of drawdown

3. Well Impact Analyses Well Impact Study Report for Sahuarita Water Company

Specific yield (or aquifer storage coefficient) of the local aquifer was estimated based on regional groundwater
modeling investigations of the area Mason and Both, 2006 and Brown and Caldwell, 2007d). The models
include specific yield values for Layer 2 of the models associated with the Fort Lowell fonuation and upper
Tinaja beds, and Layer 3 of die models associated with the lower Tinaja beds and Pantano connation. Value
for the Layer 2 was assigned at 0.16. Value for Layer 3 was assigned 0.08. Since the proposed well designs
will produce groundwater moody from Layer 3, but not the Pantano formation, a conservative estimate 0.10
was adopted. More detailed infonnation regarding the geologic formations that makeup doe local aquifer can
be reviewed in the Assured Water Suppl/ Hydro/o0y Report for So/vuarita Wafer Company dated November 21, 2007
compiled by Brown and Caldwell.

3.2 RESULTS
The WINPLO\X/TM analytical element groundwater flow model results of projected 10-foot water-level
drawdown radii contour distances are tabulated in Table 3-4 and illustrated on Figure 3-1, along with exempt
and non-exempt wells not operated by SWC. Model input and output files for each analysis of each planned
SEC well are included as Appendix A. Table 3-4 also indicates the approximate boundary location
orientation used to define d'le extent of shallow bedrock of die Sierrita Mountains to the west. These
boundary orientations are defined as Nos. 1, 2 and 3 and are illustrated on Figure 3-1. As noted previously, a
near perpendicular orientation is desired to define the boundary relative to the pumping well locations. An

a- a
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Well

Sierrita Mtn
Boundary No.

Projected 10-Foot Water-Level Drawdown
Radius Distance From Well After 5 years of

Continuous Pumping at Build-Out Production
Rate (ft

Well No. 18 1 ~375

Well Site No. 17R 1 ~175

Well Site No. 19R 1 ~175

Well Site No. 21 1 ~400

Well Site No. 23 1 ~350

Well Site No. 24B 2 ~400

Well Site No. 25 2 ~650

Well Site No. KG 3 ~200

Well Site No. 27 3 ~650

Well Site No. 28 3 ~500

Well Site No. 30 2 ~850

Notes: R = fee(
gpdlR= gdbns pa day per footof drawdown

3. W ell Impact Analyses W ell Impact Study Report for Sahuarita W ater Company

image well pumping at a rate equal of the pumping well was placed in the model at a "mirror" image location
west of the boundary to effectively create a "no-flovt' boundary.

a-4
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3. Well Impact Analyses Well Impact Study Report for Sahuarita Water Company
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Figure 3-1 - Approximate Five Yean 10-Foot Water-Level Drawdown Impacts of Sahuarita Water Company Wells Pumping
Individually at 2034 Build-out Discharge Rates
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WELL IMPACT STUDY REPORT FOR SAHUARITA WATER
COMPANY

4. CONCLUSIONS

Based on the well impact analyses presented, water-level drawdown impacts on neighboring wells from the
augmentation of pumping of SWC wells will likely be nominal and will be in compliance with ADWR's well
spacing requirements and well spacing regulations. All 10-foot drawdown radiicalculated are 850 feet or less
from the planned wells as indicated on Table 3-4. No existing exempt and non-exempt wells are affected by
greater than 10 feet of additional water-level drawdown after 5 years of continuous pumping as illustrated on
Figure 3-1.

4-1
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WELL IMPACT STUDY REPORT FOR SAHUARITA WATER
COMPANY

5. LIMITATIONS

Report Limitations

This document was prepared solely for Sahuarita Water Company in accordance with professional
standards at the time the services were performed and in accordance with the contract between
Sahuarita Water Company and Brown and Caldwell, dated February 12, 2007. This document is
governed by the specific scope of work authorized for Sahuarita Water Company; it is not intended
to be relied upon by any other party, except for regulatory authorities contemplated by the scope of
work. We have relied on information or instructions provided by Sahuarita Water Company and
other parties and, unless otherwise expressly indicated, have made no independent investigation as
to the validity, completeness, or accuracy of such information.

M
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APPENDIX A

WINFLOWTM Groundwater Model Output

A
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I WinFlow

Analytical Model of 2D Ground-water Flow

(c) 1995 Environmental Simulations Inc.

Douglas B. Rumbaugh

James O. Rumbaugh, III

Developed by

Date :
Time :

10/29/107
09:14:59.00

Input File:
Map File :

SWCl8 .WFL

I
I
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I
I
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f

Model Entities

I
I
I

Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
X1: 1639451.375000 yi: 11604817.000000
XI: 1642206.125000 ye: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink = -3.445348
Total Line sink Discharge : 0.000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells = 2

x: 1649772.000000 y: 11606167.000000

-23 .542681

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate = 121121.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate : 121121.000000
Head at Well Radius

x: 1635652.000000 y: 11595127.000000

-23 1 542843

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y

Ir



Aquifer Properties

Transient Flow Model

Permeability................= [L/T]
Porosity. ...............=
Storage. . ......=
Leakage factor. . =
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.=
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-466.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes in the X-direction = 75
Number of nodes in the Y-direction = 75

Minimum X Coordinate : 1643873.500000
Minimum Y Coordinate = 11601414.530000

Maximum X Coordinate =
Maximum Y Coordinate =

1656837 . 100000
11609935 1 310000

Minimum Head
Maximum Head

-13 1 839690
-2 . 282738

I
I
I
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I
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations Inc.

Douglas B. Rumbaugh

James O. Rumbaugh, III

Developed by

Date :
Time :

10/29/107
09°38:35.00

Input File:
Map File :

SWC17R.WFL

I
I
I
I
I
I
I
I
I

I



Model Entities

Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1639451.375000 Y1: 11604817.000000
xi: 1642206.125000 ye: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink :
Total Line sink Discharge =

-2 I 617927
0 . 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

I
I
I
I
I
I
I
I

Number of Wells = 2

x: 1648076.000000 y: 11612302.000000

-20 I 673759

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

x: 1630107.000000 y: 11598253.000000

-20 I 673853

Reference Head
5806116.500000

0 . 000000 Defined at x: 826068.500000 y:

I
I
l
I
I
I
I
I
I



Aquifer Properties

Transient Flow Model

Permeability. = 17.600000
Porosity. = 0.200000
Storage. = 0.100000
Leakage factor........... = 0.000000
Elevation of Aquifer Top....= 0.000000
Elevation of Aquifer Bottom.= -570.000000
Uniform Regional Gradient...= 0.000000
Angle of Uniform Gradient...= 0.000000

[L/T]

I
I
I
I
I
I
I
I
I
I
I
I

Model Results Computed at Time = 1825.000000

I
I
I



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate :
Minimum Y Coordinate

1646880 . 630000
11610596 . 830000

Maximum X Coordinate
Maximum Y Coordinate

1650501 . 760000
11613071 4 270000

Minimum Head
Maximum Head

-14 . 532557
-4 .304557

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
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Well No. 19R Well Impact Analysis
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WinFlow
Analytical Model of 2D Ground-Water Flow

Developed by

James O. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, Inc.

Date :
Time :

10/29/107
09:41:06.00

I
I
I
I
I
I

Input File:
Map File :

SWC19R.WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate : 1

I
I

Line Sink #1
xi: 1639451.375000 yi: 11604817.000000
XI: 1642206.125000 YE: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink :
Total Line sink Discharge :

-3 . 102571
0 . 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells = 2

x: 1648693.000000 y: 11609592.000000

-20 .792963

Well #1
Center of Well
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well ~-
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

x: 1632588.000000 y: 11597000.000000

-20 . 793083

I
I
I
I

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y

|

I
I
I



I
Permeability.
Porosity...
Storage.
Leakage f actor.
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

Transient Flow Model

Aquifer Properties

17.600000
0.200000
0.100000
0.000000
0.000000
-570.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

I
I

Minimum X Coordinate
Minimum Y Coordinate

1647282 . 980000
11608504 l 620000

Maximum X Coordinate
Maximum Y Coordinate

1650723 4 050000
11610757 .770000

Minimum Head
Maximum Head

-14 . 997571
-4 . 831864

75
75
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WinFlow
Analytical Model of 2D Ground-water Flow

Developed by

James o. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, Inc.

Date :

Time :

10/29/107
09:43:34.00

Input File:
Map File :

SWC21 .WFL



Model Entities

Number of Lines inks Defined by Infiltration Rate : 1

Line Sink #1
xi: 1639451.375000 YI: 11604817.000000
xi: 1642206.125000 y2: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink =
Total Line sink Discharge =

-3 . 131058
0 . 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells : 2

XZ 1648594.000000 y: 11607541.000000

-26 . 067978

Well #1
Center of Well
Radius : 0.750000
Pumping Rate = 86511.000000
Head at Well Radius

Well #2
Center of Well --
Radius : 0.750000
Pumping Rate = 86511.000000
Head at Well Radius

X* 1634602.000000 y: 11596601.000000

-26 . 068115

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y:



Aquifer Properties

Transient Flow Model

Permeability................= [L/T]
Porosity....................=
Storage.... .. ....*
Leakage factor. =
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.=
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-290.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1647624 . 970000
11606271 » 600000

Maximum X Coordinate
Maximum Y Coordinate

1650421 .290000
11608544 n 860000

Minimum Head
Maximum Head

-18 1 631055
-5 .405009

_ | llll-l

75
75
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WinFlow
Analytical Model of 2D Ground-Water Flow

Developed by

James o. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, Inc.

Date :
Time :

10/29/107
09:45:41.00

Input File:
Map File :

SWC23 .WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate : 1

Line Sink #1
xi: 1639451.375000 yi: 11604817.000000
xi: 1642206.125000 y2~ 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink :
Total Line sink Discharge

-6 . 145582
0 . 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of wells : 2

XI 1644385.000000 y: 11606013.000000

-22 1 029911

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

Well #2
Center of Well
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

x: 1637101.000000 y: 11600318.000000

.~22 n 030329

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y:



Aquifer Properties

Transient Flow Model

Permeability.
Porosity...
Storage.
Leakage factor...
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

17.600000
0.200000
0.100000
0.000000
0.000000
-570.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time = 1825.000000



Contour Matrix

number of nodes in the X~direction
Number of nodes in the Y~direction

Minimum X Coordinate =
Minimum Y coordinate

1639398 . 480000
11602412 o 560000

Maximum X Coordinate =
Maximum Y Coordinate =

1648477 1 300000
11609044 | 600000

Minimum Head
Maximum Head

-14 . 249449
-3 n 864223

75
75



Well NO. 24B Well Impact Analysls
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W:LnFlow
Analytical Model of 2D Ground-Water Flow

Developed by

James O. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations Inc.I

Date :
Time :

10/29/107
09:57:11.00

Input File:
Map File :

SWC24B.WFL

J



Model Entities

Number of Line sinks Defined by Infiltration Rate

Line Sink #1
xi: 1640500.375000 yi: 11603535.000000
XI: 1640500.000000 ye: 11598040.000000
Discharge per length = 0.000000
Head in Center of Line sink :
Total Line sink Discharge =

-6.296631
0.000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds : 0

Number of Wells : 2

X' 164-4305.000000 y: 11603102.000000

-22 .393927

Well #1
Center of Well -~
Radius = 0.750000
pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well
Radius : 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

x: 1636695.000000 YZ 11603103.000000

-22 1 394300

Reference Head
5806116.500000

0 . 000000 Defined at ...- x: 826068.500000 y:

llullu l

I



Aquifer Properties

Transient Flow Model

[L/T]Permeability.
Porosity...........
Storage....................
Leakage f actor............
Elevation of Aquifer Top..
Elevation of Aquifer Both
Uniform Regional Gradient..
Angle of Uniform Gradient..

om .

17.600000
0.200000
0.100000
0.000000
0.000000
-570.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix I
I

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

r

Minimum X Coordinate
Minimum Y Coordinate

1642776 4 690000
11601503 .780000

Maximum X Coordinate
Maximum Y Coordinate

1646438 1 050000
11604662 . 210000

Minimum Head
Maximum Head

-16 .368509
-5 . 801896

75
75
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WinFlow
Analytical Model of 2D Ground-Water Flow

Developed by

James o. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, Inc.

Date :
Time :

10/29/107
09:59:52 o 00

Input File:
Map File :

SWC25 .WFL



I
I

Model Entities

Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
x1- 1640500.375000 Y1: 11603535.000000
x2: 1640500.000000 YE: 11598040.000000
Discharge per length = 0.000000
Head in Center of Line sink =
Total Line sink Discharge :

-6 . 808351
0 1 000000 [L3/T]

Number of Line sinks Defined by Head : 0

Number of Ponds = 0

Number of Wells = 2

X' 1645484.000000 y: 11600563.000000

-27 » 159061

XI 1635516.000000 y: 11600563.000000

Well #1
Center of Well --
Radius : 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius : 0.750000
pumping Rate = 129773.000000
Head at Well Radius -27 o 159391

Reference Head
5806116.500000

0 . 000000 Defined at -- XZ 826068.500000 y:



Aquifer Properties

Transient Flow Model

Permeability. . = [L/T]
Porosity....................~
Storage...... . .=
Leakage factor. =
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.:
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Model Results Computed at Time 1825 . 000000

I



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1644225 . 140000
11599230 1 520000

Maximum X Coordinate
Maximum Y Coordinate

1647464 . 030000
11601664 u 720000

Minimum Head
Maximum Head

-19 . 595329
-6 . 646089

75
75

I
I
I
I
I
I
I
I
I
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations, Inc.

Douglas B. Rumbaugh

James o. Rumbaugh, III

Developed by

Date
Time :

10/29/107
10:15:11.00I

I
I
I
I
I

Input File:
Map File :

SWC26 .WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate : 1

I
I
I
ILine Sink #1

xi: 1642206.125000 yi: 11601294.000000
xi: 1637018.875000 ye: 11591314.000000
Discharge per length : 0.000000
Head in Center of Line sink =
Total Line sink Discharge =

-3.644881
0.000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells = 2

x: 1646202.000000 y: 11596015.000000

-22 , 912327

Well #1
Center of Well --
Radius : 0.750000
Pumping Rate : 64886.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate = 64886.000000
Head at Well Radius

x: 1635590.000000 YZ 11601531.000000

-22 , 912407

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y:

I
I
I
I

I
I
I



Aquifer Properties

Transient Flow Model

Permeability. .......I [L/T]
Porosity. ....... -
Storage........ .-
Leakage factor.... -
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.:
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-250.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1644667 . 720000
11593839 . 060000

Maximum X Coordinate
Maximum Y Coordinate

1648610 4 720000
11597621 . 130000

Minimum Head
Maximum Head

-15 . 557647
-3 . 799701

I
I
I
I

| 4

I
I
I
I
I

75
75

I
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Well No. 27 Well Impact Analysis
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WinFlow
Analytical Model of 2D Ground-Water Flow

Developed by

James o. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, Inc.

Date :

Time :
10/29/107
10:l8:13.00

I
I

Input File:
Map File :

SWC27 .WFL



J o

Model Entities

Number of Line sinks Defined by Infiltration Rate : 1

Line Sink #1
X1: 1642206.125000 ynez 11601294.000000
x2: 1637018.875000 YE: 11591314.000000
Discharge per length = 0.000000
Head in Center of Line sink :
Total Line sink Discharge :

-5.834194
0.000000 [L3/T]

Number of Line sinks Defined by Head : 0

Number of Ponds = 0

Number of Wells = 2

x: 1644956.000000 y: 11593414.000000

-26 . 741333

Well #1
Center of well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

x: 1634177.000000 y: 11599016.000000

-26 . 741440

Reference Head
5806116.500000

0 u 000000 Defined at -- x: 826068.500000 y:



Aquifer Properties

Transient Flow Model

Permeability.
Porosity.
Storage........
Leakage f actor.
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time = 1825.000000

I ||||-



ll lllll-l

Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1643510 . 970000
11592098 . 910000

Maximum X Coordinate
Maximum Y Coordinate

1646850 . 450000
11594714 . 170000

Minimum Head
Maximum Head

-21 . 633819
-6 . 381379

75
75

I
I
I
I
I
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations

Douglas B.

James O.

Developed by

Rumbaugh ,

Rumbaugh

Inc .

Date :

Time :
10/29/107
10:26:11.00

Input File:
Map File :

SWC28 .WFL

r



Model Entities

Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1642206.125000 Y1: 11601294.000000
x2: 1637018.875000 ye: 11591314.000000
Discharge per length = 0.000000
Head in Center of Line sink :
Total Line sink Discharge =

-4.185965
0.000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds : 0

Number of Wells : 2

x* 1646898.000000 y: 11591753.000000

-26 . 119194

Well #1
Center of Well --
Radius : 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

XZ 1631702.000000 y: 11599651.000000

-26 , 119253

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y:



Permeability.
Porosity........
Storage.
Leakage factor.......
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

Transient Flow Model

Aquifer Properties

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

the X-direction
the Y~direction

Minimum X Coordinate
Minimum Y Coordinate

1645220 u 940000
11590046 . 940000

Maximum X Coordinate
Maximum Y Coordinate

1649445 , 590000
11593627 | 830000

Minimum Head
Maximum Head

-17 . 903053
-5 I 122971

in
in

75
75
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WinFlow
Analytical Model of 2D Ground-water Flow

Developed by

James O. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, Inc.

Date :

Time :
10/29/107
10:29:30.00

Input File:
Map File :

SWC30.WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate : l

Line Sink #1
xi: 1640500.375000 Y1: 11603535.000000
xi: 1640500.000000 YE: 11598040.000000
Discharge per length = 0.000000

, Head in Center of Line sink :
Total Line sink Discharge :

-6 .379215
0 o 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells = 2

x: 1645264.000000 y: 11598164.000000

-27 .258942

Well #1
Center of Well --
Radius : 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

X' 1635736.000000 y: 11598165.000000

-27 .259293

Reference Head
5806116.500000

0 . 000000 Defined at ___ x: 826068.500000 y:



Aquifer Properties

Transient Flow Model

Permeability.......
Porosity. lsannl
Storage..............
Leakage f actor.
Elevation of Aquifer Top...
Elevation of Aquifer Bottom.
Uniform Regional Gradient..
Angle of Uniform Gradient..

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes in the X-direction
Number of nodes in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1643913 u 310000
11596746 . 030000

Maximum X Coordinate
Maximum Y Coordinate =

1647313 , 150000
11599481 I 990000

Minimum Head
Maximum Head

-19 . 300460
-6 . 596577

75
75
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APPENDIX
(Curtailment Plan Tariff)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-
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• WILLIAM A.MUNDELL
CHNRMAN

JIM IRVIN
COMMISSIONER

M A R C  S P I T Z E R

COMMISSIONER

BRIAN C. MCNEIL
Execurws SECRETARY

ARIZONA CORPORATION COMMISSION

March 10, 2003

r 1

Ms. Diane Marie McKenzie
Rancho Sahuarita Water Company
6339 East Speedway, Suite 102
Tucson, Arizona 85710

RE: RANCHO SAHUARITA WATER COMPANY
DOCKET no. W-03718A-02-0821
DECISION NO. 65464

Dear Ms. McKenzie:

Enclosed is a stamped copy of the tariffs that were approved pursuant to Decision No.
65464, with an effective date of December 19, 2002.

If you have questions regarding the filing of these tariffs, please contact me at (602)
542-4251.

Sincerely,

Lori H. Miller
Programs & Projects Specialist II
Utilities Division

/ lim

Enclosures

1200 WEST WASHINGTON STREET: PHOENIX, ARIZONA85007-2927 / 400 WESTCONGRESS STREET: TUCSON. ARIZONA85701-1347

www.cc.state.az.us
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TARIFF SCHEDULE
If A . W LLC
l*»4< ( Tariff Sheet No.:

Decision No.:
Effective: \'L~ \C\.0'V

,\CURTAILMENT PLAN FOR: KNC\ oz - 1
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ADEQPublic Water System Number: i@.51 L

D, i 4 l., . . 4:
I _ 5. u\ _ \

within its certificated area under the terms and conditions listed in this rarifti
I

t 1 1.J' no' vv . . -. ..'* Company ), is authorized ro curfau water scrvlce to all <:ustome1.s

This curtailment plan shall become pan of the Arizona Department of Environmental Quality
Emergency Cperauions Plan For the Company.

The Company shall notify its customers of this new tariff as part of its next regularly scheduled
billing after the dETective dale of the tart IT or no later than sixty (60) days after the effective date
of the tariff

The Company shall provide a copy of the curtailment tariff to any customer, upon request.

Stage l Exists When:

Company is able to maintain water storage in the system at 100 percent of capacity and there are
no lcuown problems with its well production or water storage in the system.

Restrictions; Under Stage 1, Company is deemed to be operating normally and no
cu1'ta'1ment is necessary.

Notice Requirements: Under Stage 1, no notice is necessary.

Stage 2 Exists When:

a. Company's water storage or well production has been less than 80 percent of capacity for
oz least 48 consecutive hours, and

Company has idemiNed issues such as a steadily declining water table, increased draw
down threatening pump operations, or poor water production, creating a reasonable belief
the Company will be unable to meet anticipated water demand on a sustained basis.

Restrictions: Under Stage 2, the Company may request the customers to voluntarily
employ water conservation measures to reduce water consumption by approximately
SO percent.
watering on
watering on weekends and holidays.

Outside watering should be limited to essential water, dividing outside
some uniform basis (such as even and odd days).a1nd_s=1imin3Q4,g outside

ABPR§V§Q For FlUNG

*6sel§s@n13"fi*

i mDWS'-mvd¢n.°s\Cunalhnulul'lanT:nII€doc
l Lp6=u»§/

b.

plullLlu l G, 1002
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TARIFF SCHEDULE ORIGs3\Jr\L
Uzi1jty 2C\l'<°\~\L~ r-\\AUcu\\'¢;\ W K ,  L E
Docke t  No . -
Phone  No . :

I) s

Ta1iflf Sheet No. :
De c is io n  No . :
E f fe c t i v e :

2  o f 3

W (.q'(\'2/

No tc h  Re q u i re me n ts :  Un d e r  S ta g e  2 ,  th e  Co mp a n y  i s  re q u i re d  c o  n o t i f y  c u s to me rs  b y
de l iver ing  wr i t ten  no t ice  door to  door oz  each serve"ce  address, o r  by  Un ited  Sta tes  Ers t
c la s s  ma i l  t o  th e  b i l l i n g  a d d re s s  o r ,  a t  t h e  Co mp a n y 's  o p t io n ,  b o th .  Su c h  n o t i c e  s h a l l
notify  the customers of the general nature of the problem and the need to conserve water.

S ta g e  3  Ex is ts  W h e n :

C o m p a n y ' s  t o t a l  w a t e r  s t o r a g e  o r  w e l l  p r o d u c t i o n  h a s  b e e n  l e s s  t h a n  5 0  p e r c e n t  o f
capacity for at least 24 consecutive hours, and

Company  has  iden t i f ied  issues  such  as  a  s tead i ly  dec l in ing  wa te r  tab le ,  inc reased  d raw
down threaten ing pump operat ions, or  poor water product ion, creat ing a  reasonable  be l ie f
the Company wil l  be unable to meet antic ipated water demand on a susta ined basis.

Restr ic t ions :  Under  Stage  3 ,  Company  sha l l  reques t  the  cus tomers  to  vo lun ta r i ly  emp loy
wate r  conserva t ion  measures  to  reduce  da i ly  consumpt ion  by  approx imate ly  50  percen t .
A l l  o u t s i d e  w a t e r i n g  s h o u l d  b e  e l i m i n a t e d ,  . e x c e p t  l i v e s t o c k ,  a n d  i n d o o r  w a t e r
conservation techniques should be employed whenever possib le.

No t ice  Requ irements :

1. C o m p a n y  i s  r e q u i r e d  t o  n o t i f y  c u s t o m e r s  b y  d e l i v e r i n g  w r i t t e n  n o t i c e  t o  e a c h

Co mp a n y 's  o p t io n ,  b o th .  Su c h  No t ic e  s h a l l  n o t i f y  th e  c u s to me rs  o f  th e  g e n e ra l
nature of the problem and the need to conserve water.

serv ice address, or by United States Erst c lass mail to  the b il l ing address or, at the

Be g in n in g  w i t h  S ta g e  3 ,  Co m p a n y  s h a l l  p o s t  a t  l e a s t s igns  showing .  the
cu r ta ihnen t  s tage .  S igns  sha l l  be  pos ted  ac  no t iceab le  loca t ions ,  l ike  a t  the  we l l
s ites and at the entrance to major subdiv is ions served by the Company.

3. Co mp a n y  sh a l l  n o t i f y  th e  Co n su me r  Se rv ice s  Se c t io n  o f  th e  U t i l i t ie s  D iv is io n  o f
the Corporation Commission at least 12 hours pr ior to  enter ing stage 3.

Once Stage 3 has been reached, the Company must begin  to  augment the supply  o f water
by e ither hau l ing or th rough an emergency in terconnect with  an approved water supp ly  'm
an attempt to  main ta in  the curta i lment a t a  leve l no h igher than Stage 3  unt i l  a  permanent
solution has been implemented.

Sta g e  4  Ex is ts  W h e n :

a. C o m p m l y ' s  t o t a l  w a t e r  s t o r a g e  o r  w e l l  p r o d u c t i o n  h a s  b e e n  l e s s  t h a n  2 5  p e r c e n t  o f
capacity For at least 12 consecutive hours, and

1.\Dw S\m)'docs\C uA'tailzrxcn1p'au Tn.ri K doc
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a.

2.
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Company has identified issues such as a steadily declining water table, increased draw
down threatening pump operations, or poor water production, creating a reasonable belief
the Company will be unable to meet anticipated water demand on a sustained bas's.

Restrictions: Under Stage 4, Company shall inform the customers of a mandatory
restriction to employ water conservation measures to reduce daily consumption. Failure
to comply will result in customer disconnection. The following uses of water shall be
prohibited:

9
o

9

4
o

4

O

Irrigation of outdoor lawns, trees, shrubs, or any plant life is prohibited
Washing of any vehicle is prohibited
The Lose of water for dust control or any outdoor cleaning uses is prohibited
The use of drip or misting systems of any kind is prohibited
The filling of any swimming pool, spas, fountains or ornamental pools is
prohibited
Restaurant patrons shall be served water only upon request
Any other water intensive activity is prohibited

Notice Reuufrements:

Company is required to notify customers by delivering written notice to each
service address, or by United States first class mail to the billing address or, at the
Company's option, both. Such notice shall notify the customers of the general
nature of the problem and the need to conserve water.

2. Company shall post at least V-_Q 4 signs showing curtailment stage. Signs shall
be posted at noticeable locations, like at the well sites and at the entrance to major
subdivisions sewed by the Company. 1

Company shall notify the Consumer Services Section of the Utilities Division of
the Corporation Commission at least 12 hours prior to entering stage 4.

Customers who fail to comply with the above restrictions will be given a written notice to end all
outdoor use. Failure to comply within two (2) worldng days of receipt of the notice will result in
temporary loss of' service until an agreement can be made to end unauthorized use of outdoor
water. To restore service, the customer shall be required to pay all authorized reconnection fees.

must otherwise provide emergency

I\D\VS\u1vdo<:s\cumilxn~:ncPlunTari!lf doc

If a customer believes he/she has been disconnected in error, the customer may contact the
Commission's Consumer Services Section at 1-800-222-7000 to initiate an investigation. Once
Stage 4 has been reached, the Company must augment the supply of water by hauling or through
an emergency interconnect from an approved supply or
drinldng water for its customers until a permanent solution has been impiety np9dp R0vED FOR FILING

eeefetnteét as!

b.

3.
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EXHIBIT A-2
(April 30, 2008 Amendments to Application)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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MIKE GLEASON, Chairman
WILLIAM A. MUNDELL
JEFF HATCH-MILLER
KRISTIN K. MAYES
GARY PIERCE

7

8

9
DUCKET no. W-03718A-07-0687

10

11
AMENDMENTS TO APPLICATION

12

IN THE MATTER OF THE APPLICATION OF
SAHUARITA WATER COMPANY, L.L.C. FOR
AN EXTENSION OF ITS EXISTING
CERTIFICATE OF CONVENIENCE AND
NECESSITY IN ORDER TO PROVIDE WATER
SERVICE TO AND WITHIN INCORPORATED
AND UNINCORPORATED AREAS IN PIMA
COUNTY, ARIZONA.

)
)
)
)
)
)
)
)
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17

18

19

20

21

22

23

24

25

26

27

28

Sahuarita Water Company, L.L.C. ("Sahuarita Water"), by and through its undersigned

attorney, submits the following Amendments To Application ("Amendments") to the

Application which was filed with the Commission in the above-captioned and above-docketed

proceeding on December 14, 2007. For convenience in reference, the Amendments will identify

the section, page number and line numbers to which the Amendments pertain.

The language appearing at Section III, page 5, line 17 - page 6, line 5 of the Application

should be deleted. Subsequent to the tiling of it's original Application on December 14, 2007, it

was brought to the attention of Sahuarita Water that the Sahuarita Unified School District

("SUSD") facilities which were discussed in the original Application are located within the

boundaries of Sahuarita Water's existing CC&N. Accordingly, Sahuarita Water does not require

a CC&N extension in order to provide water service to said SUSD facilities, and a reference to

the SUSD acreage in the Application is unnecessary. In that regard, Appendices "N," "O," "P"

and "Q" to the Application should also be deleted from those documents which are to be

considered by the Commission in connection with this matter, inasmuch as they specifically and

only relate to SUSD. In addition, and with reference to the introductory paragraph in the



4

1

2

3

4

5

6

Application, the words "incorporated and" as they appear on page 1, line 17 should be deleted.

Finally, and with reference to Section III, page 6, line 9 of the Application, the reference to the

acronym "SUSD" should also be deleted and the word "and" which precedes "SUSD" should be

relocated to precede the acronym "ASLD."

In Section XII, page 14, lines 6 - 7 of the Application, the following language should be

deleted:

7

8
"With the exception of the 112 acre SUSD acreage, which is
located within the municipal boundaries of the Town of Sahuarita",

9

10

11

and the remainder of the sentence should begin with the word "Gil"

A11 of the language in Section XIII, page 14, lines 14 - 19 should be deleted, and the

following language should be substituted in its place:

12

15

16

no

z
8 13I-E 8

38328 14
M8§§§
$5618mo¢:Rup 9'

17

18

"WI-IEREFORE, and based upon the discussion set forth in the
preceding sections of  this Application and the information
contained in Appendices "A" through "L" and "R" through "X"
hereto, Sahuarita Water respectfully requests that the Commission
issue an Opinion and Order (i) transferring the CC&N currently
held in the name of Rancho Sahuarira Water Company, L.L.C. to
Sahuarita Water, and (ii) granting Sahuarita Water an extension to
the existing CC&N thereby authorizing Sahuarita Water to provide
water service to and within the area(s) legally described and
graphically depicted in Appendices "C," "G," "K" and "R" hereto,
respectively."

19

20 Dated this 30'*' day of April 2008.

21

22
f ~..> . L)-"-Jl4*-\.;%\ :~ \

\

23

Respectfully submitted,

w 2
Lawrence V. Robertson, Jr.
Attorney for Sahuarita Water Company, L.L.C.24

25

26
The original and thirteen (13) copies of
the foregoing Amendments To Application
have been mailed this same date with:

27

28 Docket Control
Arizona Corporation Commission

Page 2 of 3
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1 1200 West Washington
Phoenix, Arizona 85007

2

3
A copy of the foregoing Amendments To
Application will also be sent to:

4

5

6

7

Lyn A. Farmer
Chief Administrative Law Judge
Hearing Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

8

9

10

Christopher Keeley, Chief Counsel

Legal Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

11

12

cm 13
95

14

Ernest Johnson, Director
Utilities Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

15

16

d
z
O
.J 3

g o man:
34534
m3§§§
>§6<8mo»:€8
2: 3'm <

17

Mark J. Shamans
G€I1€I'al Manager
Sahuarita Water Company, L.L.C.
p. O. Box 1520
Sahqatita, Arizona 85629

18

19

20

21

22

23

24

25

26

27

28
C:\Dccumems and Senings\Angela Trujill0\l.arfy\sahuaril8 Water Co. LLC\Applicaxion for CC&N Ext. - 07-0687\A\mendments to Application for CC&N Ext. FNL.doc
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EXHIBIT A-3
(ACC Certificate of Good Standing)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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STATE 01= ARIZONA

Office of the

CORPORATION COMMISSION
CERTIFICATE OF GOOD STANDING

To all to whom these presents shall come, greeting:

I, Brian C. McNeil, Executive Director of the Arizona Corporation Commission, do hereby
certify that

***SAHUARITA WA TER COMPANY, L.L.c. ***

a domestic limited liability company organized under the laws of the State of Arizona, did
organize on the 30th day of December1996.

further certifythataccording to the records of the Arizona Corporation Commission, as
ofthe date set forth hereunder, the said limited liability company is not administratively
dissolved for failure to comply with the provisionsofA.R.S. section 29-601 et seq., the
Arizona Limited Liability Company Act; and that the said limited liability company has not
filed Articles of Termination as of the date of this certificate.

This certificate relates only to the legal existence of the above named entity as of the date
issued. This certificate is not to be construed as an endorsement, recommendation, or
notice of approval of the entity's condition or business activities and practices.

IN WITNESS WHEREOE I have hereunto set my hand and affixed
the official seal of the Arizona Corporation Commission. Done at
Phoenix, the Capital, this 5th Day of August, 2008, A.D.

Executiv Dlrect r
DITAT DEUS

258612
1912

Order Number:

U



EXHIBIT A-4
(Requests for Water Service from Mission Peaks

4000, L.L.C., Sahuarita Mission Partners and
Arizona State Land Department, and

SWC Responses)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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Mission Peaks 4000 -
Sahuarita Water Company

Correspondence
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MISSION PEAKS 4000, LLC
901 North Green ValleyParkway, Suite 190

Henderson, NV 89074
(702)458-8855

November 29, 2007

Mark J. Shamans
General Manager
Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Re: Request for Water Service for Mission Peaks Master Planned Community

Dear Mr. Shamans:

Mission Peaks 4000, L.L.C. ("Mission Peaks 4000") hereby formally requests that Sahuarita
Water Company, L.L.C. ("Sahuarita Water") undex'td<e such actions as may be necessary to
enable Sahuarita Water to become the lawful provider of water service to and within
approximately 4,217 acres of land which Mission Peaks 4000 owns in an unincorporated area of
Pima County, Arizona, northwest of the Town of Sahuarita. Attached to this letter as Appendix
"A" are legal descriptions of the acreage in question.

Mission Peaks 4000 intends to cause or facilitate the development of a master-planned
community on its aforesaid acreage, which may be known as the Mission Peaks Master Planned
Community ("Mission Peaks"). As currently contemplated, Mission Peaks will consist of
approximately (i) 11,123 single-family units, (ii) 2,371 active-adult units, (iii) 1,506 multi-family
units, and (iv) an additional 1.1 million square feet of non-residential use, which will include
commercial development, recreation centers, places of worship, schools and a police and fire
station. In that regard, and as a result of previous discussions we have had with you upon this
subject, it is our understanding that the projected water system demands associated with the
Mission Peaks project have been included in a Water System Master Plan that WestLand
Resources, Inc. has recently prepared for Sahuarita Water.

Please advise us in writing if Sahuarita Water is interested in becoming the lawfully authorized
provider of water service to Mission Peaks. In that regard, you may use this request for water
service in connection with any approvals Sahuarita Water must obtain from regulatory or
permitting agencies or entities.

Sincerely,

1

Mathew Lawson
Vice President of Community Development
Mission Peadcs 4000, L.L.C.
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Sahuarita Water Company
1` 1
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November 29, 2007

Matt Lawson, Vice President Community Development
Mission Pc2.ks 4000, L.L.C.
901 N. Green Valley Parkway, Suite 190
Henderson, Nevada 89074

Re: Request For Water Service For
Mission Peaks Master Planned Community
("Mission Peaks")

Dear Mr. Lawson:

This letter will acknowledge Sdtuarita Water Company, L.L.C.'s ("Sahuarita Water")
receipt of your November 29, 2007 letter requesting that Sahuarita Water undertake such actions
as may be necessary to enable Sahuarita Water to become the lawful provider of water service to
Mission Pedcs which Mission Peaks 4000, L.L.C. ("Mission Pedcs 4000") contemplates
developing.

Sahuarita Water is interested in becoming the lawfully authorized provider of water
service to Mission Peaks, and is willing and able to do so, subject to prior receipt of the
necessary approvals and authorizations from governmental entities with jurisdiction over
Sahuarita Water's water provider operations. These will include the receipt of the necessary
certificate of convenience and necessity from the Arizona Corporation Commission ("ACC"),
ad ACC approval of such line extension agreements and off-site facilities agreements as
Sahuarita Water may find to be necessary.

In that regard, as a condition to Sahuarita Water's willingness w proceed with such
actions as may be necessary to obtain the requisite approvals and authorizations, Sahuarita Water
will require that Mission Peaks 4000 reimburse Sahuarita Water for any expenses Sahuarita
Water may incur in connection with such efforts. Sahuarita Water believes that the cost of such
activitiesshould not be borne by the ratepayers of its existing certificated service area

If the foregoing condition is acceptable to Mission Peaks 4000, please so advise me in
writing and Sahuarita Water will promptly undertake to obtain the approvals and authorizations
necessary to enable it to be the lawful water provider to the Mission Peaks.

Sincerely,

Sahuarita Water Company, L.L.C.

Mark J. Shamans, General Manager
By:

Field Office: c/o Rancho Resort,15900 S.Rancho Resort Blvd.,P.O. Box 1520, Sahuarita_ AZ 85629-0530
Pb. (520) 399-1 105 Fax (520) 399-1095

43



MISSION PEAKS 4000, LLC
GI North GreenValleyParkway, Suite 190

Henderson,NV 89074
(702) 458-8855

November 29, 2007

Mark J. Sear ans
General Manager
Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Re: Request for Water Service for Mission Peaks Master Planned Community

Dear Mr.Shamans'

The condition outlined in your letter of November 29, 2007 to me is acceptable to Mission Peaks
4000, L.L.C. ("Mission Peaks 4000"). Accordingly, please proceed with all actions necessary to
enable Sahuarita Water Company, L.L.C. ("Sahuarita Water") to become the lawful water
provider to Mission Peaks.

111 that regard, please provide me with a copy of all documents filed with such governmental
entities from whom the necessary approvals or audtorizations are requested by Sahuarita Water;
and, please provide me with periodic statements of fees and costs incurred by Sahuarita Water in
connection with its efforts on our behalf, in order that Mission Peaks 4000 may either directly
pay the same or reimburse Sahuarita Water.

Sincerely,

"

I

Mathew Lawson
Vice President Community Development
Mission Peaks 4,000, L.L.C.

l l ll I I I I! I II 11111--1111-



Sahuarita Mission Partners -
Sahuarita Water Company

Correspondence



4549 E. Fort Lowell Rood s Tucson. AZ 85712 l (520) 299-8766
FAX (520) 529-3137

November 28,  2007

Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Attention: Mark J. Shamans
General Manager

Re: Request for Water Service For
Sahuarita Mission
("Sahuarila Mission")

Dear Mr. Shamans: l

Sahuarita Mission PartNers. L.L.C. ("Sahuarita Mission") hereby formally requests that
Sahuarita Water Company, L.L.C. ("Sahua.rita Water") undertake such actions as may be
necessary Io enable Sahuérita Water to become the lawful provider of water service to and within
approxinmtely 471 acres of land which Sahuarita Mission own.s.in an uz1lmcorpoz-ated area of
Pima County, Arizona, northwest of the Town of Sahuarita. Attached to this letter as Appendix
"A" is a legal description of the acreage in question.

Sahuarita Mission intends to cause or facilitate the development of approximately 3,000
single-family residential units on its aforesaid acreage, which will be known as .Sahuarita
Mission. In tgiat regard, and as a result of previous discussions we have had with you upon this
subject, it our understanding that the projected water system demands associated with
Sahuarita Mission project havebeen included in a Water"Systcm Master Plan that WestLand
Resources, Inc. has recently prepared for Sahuarita Water.

Please advise us in writing if Sahuarita Water is interested. in becoming the lawfully
authorized provider of water service to Sahuarita Mission. In that regard, you may use this
request fc~r.water service in connection with any approvals Sahuérita Water must obtain from
regulatory or permitting agencies or entities.

Sincere

o16 Pa€m!bers L.L.C.
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Sahuarita Water Company
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November 28, 2007

Robert M. Sharpe, General Partner
Sahuarita Mission Partners, L.L.C.
4549 E. Fort Lowell Road
Tucson, Arizona 85712

Re: Request For Water Service For
Sahuaxita Mission ("Sahuarita Mission")

Dear Mr. Sharpe:

This letter will acknowledge Sahuarita Water Company, L.L.C.'s ("Sahuarita Water")
receipt of your November 28, 2007 letter requesting that Sahuarita Water undertake such actions
as may be necessary to enable Sahuarita Water to become the lawful provider of water service to
the Sahuarita Mission acreage which Sahuarita Mission Partners L.L.C. ("Sahuarita Mission")
contemplates developingor facilitating the development of.

Sahuarita Water is interested in becoming the lawfully authorized prov ider of water
service to the Sahuarita Mission acreage, and is willing and able to do so, subject to prior receipt
of the necessary approvals and authorizations from governmental entities with jurisdiction over
Sahuarita Water's water provider operations. These will include the receipt of the necessary
certif icate of convenience and necessity from the Arizona Corporation Commission ("ACC"),
and ACC approval of  such l ine extension agreements and off-site facil i ties agreements as
Sahuarita Water may find to be necessary.

In that regard, as a condition to Sahuarita Water's willingness to proceed with such
actions as may be necessary to obtain the requisite approvals and authorizations, Sahuarita Water
wi l l  requi re that Sahuari ta Mission reimburse Sahuari ta W ater for Sahuari ta Mission's
proportionate share of any expenses Sahuarita Water may incur in connection with such efforts.
Sahuarita Water believes that the cost of such activities should not be borne by the ratepayers of
its existing certificated service area.

If the foregoing condition is acceptable to Sahuarita Mission, please so advise me in
writing and Sahuarita Water will promptly undertake to obtain the approvals and authorizations
necessary to enable it to be the lawlizl water provider to Sahuarita Mission.

Sincerely,

Sahuarita Water Company, L.L.C.

Mark J. Shamans, General Manager
By:

Field Office:co Rancho Resort, 15900 S. Rancho Resin Blvd., P.O. Box 1520, Sahuarita, AZ 856"9-0530
Pp. (520) 399-1 low Fax (520) 399- I 095

I I!
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4549 E. Fort Lowell Road - Tucson. AZ 85712 | (520) 299-8766
FAX (520) 529-3137

November 28, 2007

Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Attention: Mark J. Sear ans
General Manager

Request For Water Service FQr
Sahuarita Mission ("Sahuarita Mission")

Dear Mr. Shamans:

The condition outlined in your letter of November 28, 2007 to me is acceptable to
Sahuarita Mission Partners, L.L.C. ("Sahuarita Missiozl"). Accordingly, please proceed with all
actions necessary to enable Sahuaxita Water Company, L.L.C. ("Sahuarita Wafer") to become the
lawful water provider to Sahuarita Mission.

I

In that read, please provide me with a copy of all documents f lied with such
governmental entities from whom the necessary approvals or
Sahuarita Water, and, please provide me with periodic statements'
Sahuarita Water 'm connection with its efforts on our behalf, in order that Sahuarita Mission may
either directly pay the same or reimburse Sahuarita Water.

authorizations are requested by
of fees 'and costs i11cUI1*==d by

Sincerely,
J

Sahuarit
By:

R

b

al Partner

\

Re:



Arizona State Land Department -
Sahuarita Water Company
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December 12, 2007

Sahuarita Water Company, L.L.C.
p. o. Box 1520
Sahuarita, Arizona 85629

Attention: Mark J. Searnans
General Manager

Request for Water Service For
Arizona State Land Department ("ASLD")

Dear Mr. Shamans:

Arizona State Land Department ("ASLD") hereby formally requests that Sahuarita Water
Company, L.L.C. ('°Sahuarita Water") undertake such actions as may be necessary to enable
Sahuarita Water to become the lawful provider of water service to and within approximately 634
acres of land which ASLD owns in an unincorporated area of Pima County, Arizona, northwest
of the Town of Sahuarita. Attached to this letter as Appendix "A" is a legal description of the
acreage in question.

ASLD intends to facilitate the development of approximately 2,300 single-family
residential units on its aforesaid acreage. In that regard, it is ASLD's understanding that the
projected water system demands associated with such development have been included in a
Water System Master Plan that WestLand Resources, Inc. has recently prepared for Sahuarita
Water.

Please advise us in writing if Sahuarita Water is interested in becoming the lawiixlly
authorized provider of water service to ASLD's acreage. In that regard, you may use this request
for water service in connection with any approvals Sahuarita Water must obtain from regulatory
or permitting agencies or entities. This can be accomplished by Sahuarita Water's actions with
the Arizona Corporation Commission and by issuing ASLD a letter of intent to serve.

J
Jamie Hogue
Deputy Commissioner
Arizona State LandDepartment

4Qv»19\1/('

C: Paul Wichmann, Southern Arizona State Land Department

Re:
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Sahuarita Water Company
ll

December 12, 2007

Ms. Jamie Hogue
Deputy Statute Land Commissioner
Arizona State Land Department
1616 w. Adams
Phoenix, Arizona85007

Re: Request For Wane: Service For
Arizona Stale Land Department

Dear Ms. Hogue:

This letter will acknowledge ("Sahuarita Waxer")
receipt of your December 12, 2007 letter requesting that Sahuanw Water undertake such actions
as may be necessary to enable SahuaritaWater to become the lawful provider of water service to
certain acreage which the Arizona State Land Department ("ASLD") currently owns, and
anticipatesdevelopment oil in the vicinity of the Town ofSahuarita, Arizona.

Sahuarita Water Company, L.L.C.'s

Sahuarita Water is inrtewwted in becoming the lawfully authorized provider of water
service to the aforesaid acrange owned by ASLD, and is willing and able to do so, subject to
prior receipt of the necessary approvals and authorizations firm governmental entities with
jurisdiction over Sahuarita Water's water provider operations. These will include the receipt of
the necessary certificate of convenience and necessity from the Arizona Corporation
Commission ("ACC"), and ACC approval of such line extension agreements and off-site
facilities agreements with master and/or subdivision developers as Sahuarita Water' may find to
be necessary in connection with the development of such acreage.

Sincerely,

Sahuarita Watt;_Company, L.L.C.
By:

Mari s, General Manager

Corporate ()fl'ice: 4549 E Ft Lowell Rd. Tucson, AZ 85712 Pp. (520)299-8766 Fax: (520)529-3137

Field Office: c/o Rancho Resort, 15900 S. Rancho Resort Blvd., P.O. Box lS20, Sahuarita, AZ 85629-0530
Pp. (520) 399-1 105 Fax (520) 399-1095



EXHIBIT A-5
(Legal Description for Proposed CC&N Extension

Application)

s

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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February 15 2008
Psomas #95016-10

LEGAL DESCRIPTION
RANCHO SAHUARITA WATER COMPANY BOUNDARY

PARCEL 1
Portions of Sections 24 through 27, and 34 through 36, Township 17 South, Range 12 East
and portions of Sections 19 and 30, Township 17 South, Range 13 East, Gila and Salt River
Meridian, Pima County, Arizona and shown in Record of Surveys Book 41 at Page 22 and
Book 45 at Page 92, records of Pima County Arizona, described as follows:

BEGINNING at the North one-quarter corner of said Section 27,

THENCE upon the North line of said Section, N 89°21'41" E a distance of 1341 .87 feet,

THENCE continue upon said north line, N 89°20'54" E a distance of 1342.07 feet to the
northwest corner of Section 26,

THENCE upon the north line of said Section 26,N 89°20'30"E a distance of 1322.48 feet,

THENCE continue upon said north line, N 89°20'16" E a distance of 1325.05 feet to the
north one-quarter corner,

THENCE continue upon said north line, N 89°20'57" E a distance of 1336.10 feet,

THENCEN 89°20'28" E a distance of 1311 .91 feet to the southwest corner of Section 24,

THENCE upon the west line of said Section 24, N 01°11'04" W a distance of 2639.36 feet to
the west one-quarter corner,

THENCE continue upon said west line, N 01°08'44" W a distance of 1319.49 feet to the
north line of the south one-half of the north one-half at said Section 24,

THENCEupon said north line, N 89°25'57" E a distance of 2657.64 feet,

THENCE continue upon said north line, N 89°23'50" E a distance of 1329.33 feet,

THENCE continue upon said north line, N 89°24'36" E a distance of 1139.69 feet to the
westerly right-of-way of Mission-Twin Buttes Road, recorded in Road Maps Book 1 at
Pages 20-23 and Book 12 at Page 31, records of said Pima County,

THENCE upon said westerly right-of-way the following 14 courses and distances:

1) S 12°26'32" E a distance of 6002.25 feet,

2) N 77°33'28" E a distance of 10.00 feet to a point on the arc of a non-tangent curve
concave westerly, a radial line of said curve through said point having a bearing of
N 77°33'31" E,

BOUNDARY_01 .off 1
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3) Southerly upon the arc of said curve, to the right, having a radius of 9269.74 feet and a
central angle of 5°15'49" for an arc length of 851 .59 feet to a point of tangency,

4) S 07°10'40" E a distance of 633.01 feet to a point of curvature of a tangent curve
concave northwesterly,

5) Southwesterly upon the arc of said curve, to the right, having a radius of 955.37 feet and a
central angle of 85°29'56" for an arc length of 1425.64 feet to a point of tangency,

6) S 78°19'16" W a distance of 588.25 feet to a point of curvature of a tangent curve
concave northerly,

7) Westerly upon the arc of said curve, to the right, having a radius of 2824.93 feet and a
central angle of 14°32'34" for an arc length of 717.02 feet to a point of tangency,

8) N 87°08'11" W a distance of 120.17 feet to a point of curvature of a tangent curve
concave southeasterly,

9) Southwesterly upon the arc of said curve, to the left, having a radius of 1849.57 feet and a
central angle of 52°03'35" for an arc length of 1680.55 feet to a point of tangency,

10) S 40°48'14" W a distance of 1259.01 feet to a point of curvature of a tangent curve
concave northwesterly,

11) Southwesterly upon the arc of said curve, to the right, having a radius of 676.78 feet
and a central angle of 10°31'45" for an arc length of 124.37 feet to a point of tangency,

12) S 51 °19'59" W a distance of 2263.92 feet to a point of curvature of a tangent curve
concave southeasterly,

13) Westerly upon the arc of said curve, to the left, having a radius of 756.78 feet and a
central angle of 54°16'41 " for an arc length of 716.92 feet to a point of tangency,

14) S 02°56'42" E a distance of 1284.38 feet to the northerly right-of-way of Twin Buttes-
McGee Road recorded in Road Maps Book 2 at Pages 184-186, records of said Pima
County,

THENCE upon said northerly right-of-way line the following 13 courses and distances,

1) S 89°40'33" W a distance of 103.05 feet to a point of curvature of a tangent curve
concave southerly,

2) Westerly upon the arc of said curve, to the left, having a radius of 2894.79 feet and a
central angle of 7°29'45" for an arc length of 378.72 feet to a point of tangency,

3) S 82°10'48" W a distance of 187.02 feet to a point of curvature of a tangent curve
concave northerly,

BOUNDARY_01 .Rf 2
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4) Westerly upon the arc of said curve, to the right, having a radius of 1879.86 feet and a
central angle of 13°26'00" for an arc length of 440.74 feet to a point of tangency,

5) N 84°23'12" W a distance of 927.54 feet to a point of curvature of a tangent curve
concave northerly,

6) Westerly upon the arc of said curve, to the right, having a radius of 542.96 feet and a
central angle of 14°05'45" for an arc length of 133.58 feet to a point of tangency,

7) N 70°17'27" W a distance of 166.64 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 19°43'06" E,

8) Westerly upon the arc of said curve, to the left, having a radius of 602.96 feet and a
central angle of 24°15'25" for an arc length of 255.27 feet,

g) S 85°36'25" W a distance of 63.46 feet to a point of curvature of a tangent curve
concave southerly,

10) Westerly upon the arc of said curve, to the left, having a radius of 1939.86 feet and a
central angle of 11°33'45" for an arc length of 391 .47 feet to a point of tangency,

11) S 74°02'40" W a distance of 691 .23 feet to a point of curvature of a tangent curve
concave northerly,

12) Westerly upon the arc of said curve, to the right, having a radius of 1270.00 feet and a
central angle of 13°15'46" for an arc length of 293.98 feet to a point of tangency,

13) S 87°18'26" W a distance of 48.88 feet,

THENCE N 00°47'09" W a distance of 1331 .20 feet,

THENCE N 00°46'29" W a distance of 2038.55 feet,

THENCE N 89°13'05" E a distance of 1531 .71 feet to the east line of the northeast one-
quarter of Section 35,

THENCE upon said east line, N 01°11'55" W a distance of 1024.90 feet to the south one-
quarter corner of Section 26,

THENCE upon the south line of said Section, S 89°18'08" W a distance of 1524.37 feet,

THENCE continue upon said south line, S 89°19'01" W a distance of t124.01 feet to the
northeast corner of Section 34,

THENCE upon the east line of said Section, S 01°23'09" E a distance of 1344.73 feet,

THENCE N 86°28'30" W a distance of 1378.82 feet,
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THENCE upon the north line of said Section 21, N 88°57'37" E a distance of 1681 .96 feet,

THENCE S 01°49'19" E a distance of 3226.42 feet to the northerly right-of-way of Twin
Buttes Road, recorded in Surveys Book 5 at Pages 17 and 19, records of said Pima
County, lying on the arc of a non-tangent curve concave northerly, a radial line of said
curve through said point having a bearing of s 03°41'28" E,

THENCE upon said northerly right-of-way the following 30 courses and distances:

1) Westerly upon the arc of said curve, to the right, having a radius of 634.16 feet and a
central angle of 2°43'13" for an arc length of 30.11 feet to a non-tangent line,

2) S 89°10'36" W a distance of 113.99 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 00°51'39" w,

3) Westerly upon the arc of said curve, to the left, having a radius of 1436.65 feet and a
central angle of 17°47'23" for an arc length of 446.06 feet to a non-tangent line,

4) S 71 °14'59" W a distance of 433.16 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 18°33'53"W,

5) Northwesterly'uplon'the arc of said curve, to the left, having a radius of 2072.29 feet
and a central angle of 7°50'43" for an arc length of 283.75 feet to a point of reverse
curvature of a non-tangent curve, concave northerly, a radial line of said curve through
said point having a bearing of S 26°29'45" E,

5) Westerly upon the arc of said curve, to the right, having a radius of 1649.24 feet and a
central angle of 35-8°12'23" for an arc length of 955.83 feet to a non-tangent line,

7) N 83°16'46" W a distance of 300.48 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 06°41'16" E,

8) Westerly upon the arc of said curve, to the left, having a radius of 2617.41 feet and a
central angle of 19°23'31" for an arc length of 885.87 feet to a point of compound
curvature of a non-tangent curve concave southeasterly, a radial line of said curve
through said point having a bearing of N 12°39'55" W,

9) Southwesterly upon the arc of said curve, to the left, having a radius of 892.72 feet and
a central angle of 26°06'18" for an arc length of 406.74 feet to a non-tangent line,

10) S 51 °13'30" W a distance of 231 .88 feet to a point of curvature of a tangent curve
concave northwesterly,
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11) Southwesterly upon the arc of said curve, to the right, having a radius of 856.38 feet
and a central angle of 29°24'46" for an arc length of 439.62 feet to the west line of the
east one-half of said Section 20,

12) Upon said west line, N 01°46'54" W a distance of 45.36 feet,

13) S 80°53'44" W a distance of 9.64 feet to a point on the arc of a non~tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 09°16'22" w,

14) Westerly upon the arc of said curve, to the left, having a radius of 2189.63 feet and a
central angle of 17°47'42" for an arc length of 680.06 feet to a non-tangent line,

15) S 62°58'37" W a distance of 766.40 feet to a point on the arc of a non~tangent curve
concave northwesterly, a radial line of said curve through said point having a bearing of
S 27°02'25" E,

16) Southwesterly upon the arc of said curve, to the right, having a radius of 2698.50 feet
and a central angle of 7°13'17" for an arc length of 340.11 feet to a non-tangent line,

17) S 70°09'35" W a distance of 314.36 feet to a point on the arc of a non-tangent curve
concave southeasterly, a radial line of said curve through said point having a bearing of
N 19°46'58" w,

18) Southwesterly upon the arc of said curve, to the left, having a radius of 2001 .81 feet
and a central angle of 10°22'42" for an arc length of 362.60 feet to a non-tangent line,

19) S 59°47'07" W a distance of 404.63 feet to the west line of Section 20,

20) Upon said west line, S 01°41'07" E a distance of 49.31 feet to the southwest corner,

21) Upon the south line of said Section 20, N 89°02'25" E a distance of 5.45 feet to a
point on the arc of a non-tangent curve concave southeasterly, a radial line of said curve
through said point having a bearing of N 31°57'43" W,

22) Southwesterly upon the arc of said curve, to the left, having a radius of 1541 .19 feet
and a central angle of 3°38'01" for an arc length of 97.74 feet to a point of reverse
ouwature of a non-tangent curve concave northwesterly, a radial line of said curve through
said point having a bearing of S 35°40'20" E,

23) Southwesterly upon the arc of said curve, to the right, having a radius of 1481 .19 feet
and a central angle of 5°34'21" for an arc length of 144.06 feet to a non-tangent line,

24) S 59°48'34" W a distance of 896.58 feet to a point on the arc of a non-tangent curve
concave northerly, a radial line of said curve through said point having a bearing of
S 30°11'18" E,
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THENCE N 00°07'13" W a distance of 1243:26 feet to the south line of Section 27,

THENCE upon the south line of said Section, S 89°18'00" W a distance of 1374.64 feet to
the south one-quarter corner,

THENCE upon the west line of the east one-half of said Section 27, the following 4
courses and distances: .

1) N 00°50'51" W a distance Of 1316.70 feet,

2) N 00°49'57" W a distance of 1317.07 feet,

3) N 00°49'36" W a distance of 1317.21 feet,

4) N 00°49'40" W a distance of 1317.77 feet to the POINT OF BEGINNING.

TOGETHER WITH:
PARCEL 2

Portions of Sections 19 through 21 , 29 and 30, Township 17 South, Range 13 East, Gila
and Salt River Meridian, Pima County, Arizona and shown in Book 41 of Surveys, Page
22, Records of Pima County, Arizona described as follows:

BEGINNING at the northwest comer of Section 19,

THENCE upon the north line of said Section, N 89°06'58" E a distance of 2567.47 feet to
the north one-quarter corner,

THENCE continue upon said north line, N 89°06'28" E a distance: 2628.85 feet to the
northwest corner of Section 20,

THENCE upon the west line of said Section 20, S 01 °41'07" E a distance of 30.00 feet,

THENCE N 88°-43'21" E a distance of 1979.26 feet, a

THENCE S 0t°41'07" E a distance of 399.99 feet,

THENCE N 88°43'21" E a distance of 668.88 feet to the west line of the east one-half of
said Section 20,

THENCE upon said west line, N 01 °46'54" W a distance of 430.00 feet to the north line of
said Section 20, .

THENCE upon said north line, N 88°43'00"
corner of Section 21 ,

E a distance of 2647.38 feet to the northwest
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25) Westerly upon the arc of said curve, to the right, having a radius of 1752.46 feet and
a central angle of 30°05'12" fur an arc length of 920.24 feet to a point of reverse
curvature of a non-tangent curve concave southerly, a radial line of said curve through
said point having a bearing of N 00°05'12" W,

26) Westerly upon the arc of said curve, to the left, having a radius of 869.19 feet and a
central angle of 13°15'29" for an arc length of 201 .13 feet to a point of reverse curvature
of a non~tangent curve concave northerly, a radial line of said curve through said point
having a bearing of S 13°21'52" E,

27) Westerly upon the arc of said curve, to the right, having a radius of 2325.40 feet and
a central angle of 34°27'47" for an arc length of 1398.71 feet to a non-tangent line,

28) N 68°53'14" W a distance of 151 .79 feet to a point on the arc of a non-tangent curve
concave southerly, a radial line of said curve through said point having a bearing of
N 21°04'23" E,

29) Westerly upon the arc of said curve, to the left, having a radius of 1010.68 feet and a
central angle of 26°56'23" for an arc length of 475.21 feet to a non tangent line,

30) S 84°05'18" W a distance of 381 .65 feet to the easterly right-of-way of Mission-Twin
Buttes Road recorded in Road Maps Book 1 at Pages 20-23, records of said Pima
County,

THENCE upon said easterly right-of~way, N 12°26'32" W a distance of 4625.24 feet

THENCE N 89°25'11" E a distance of 86.94 feet to the west line of Section 19,

THENCE upon said west line, N 01°14'52" W a distance of 1311.71 feet to the
POINT OF BEGINNING.

TOGETHER WITH:
PARCEL 3

All of Section 16, Township 17 South, Range 13 East, Gila and Salt River Meridian, Pima
County, Arizona, Except the north 75 feet. -

TOGETHER WITH :
PARCEL 4

A portion of Section 35, Township 17 South, Range 12 East, Gila and Salt River
Meridian, Pima County, Arizona and shown in Record of Surveys Book 41 at Page 22,
records of Pima County Arizona, described as follows:

BEGINNING at the east one-quarter corner of said Section 35:
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THENCE upon the east line of said Section, S 00°16'41" E a distance of 1684.22 feet to the
northerly right-of-way of Twin Buttes-McGee Road recorded in Road Maps Book 2 at Pages
184-186, records of said Pima County,

THENCE upon said northerly right~of-way, s 89°40'33" W a distance of 103.88 feet to the
easterly right-of-way of Mission-Twin Buttes Road recorded in Road Maps Book 12 at Page
31 , records of said Pima County,

THENCE upon said easterly right-of-way, N 02°56'42" W a distance of 1288.04 feet to a
point of curvature of a tangent curve concave easterly,

THENCE northerly upon the arc of said curve, to the right, having a radius of 676.78 feet
and a central angle of 43°13'34" for an arc length of 510.59 feet to the east line of said
Section 35,

THENCE upon east line, S 01 °46'39" E a distance of 73.92 feet to the POINT OF
BEGINNING.

TOGETHER WITH :
PARCEL 5

A portion of Section 35, Township 17 South, Range 12 East and a portion of Section 2 ,
Township 18 South, Range 12 East, Gila and Salt River Meridian, Pima County, Arizona
and shown in Record of Surveys Book 41 at Page 22, records of Pima County Arizona,
described as follows:

BEGINNING at the northeast comer of said Section 2,

THENCE upon the east line of said Section, S 00°11'26" E a distance of 1214.24 feet to a
point on the easterly right-of-way of Mission-Twin Buttes Road recorded in Road Maps Book
12 at Page 31, records of said Pima County,

THENCE upon said easterly right-of-way, N 02°56'42" W a distance of 2129.52 feet to the
southerly right-of-way of Twin Buttes-McGee Road recorded in Road Maps Book 2 at Pages
184-186, records of said Pima County,

THENCE upon southerly right-of-way, N 89°40'33" E a distance of 100.94 feet to the east
line of said Section 35,

THENCE upon said east line, S 00°16'41" E a distance of 913.05 feet to the
POINT OF BEGINNING.

TOGETHER WITH:
PARCEL 6
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A portion of Section 35, Township 17 South, Range 12 East and a portion of Sections 1
and 2, Township 18 South, Range 12 East, Gila and Salt River Meridian, Pima County,
Arizona and shown in Record of Surveys Book 41 »at Page 22 and Book 45 at Page 92,
records of Pima County Arizona, described as follows:

BEGINNING at the south one-quarter comer of said Section 35,

THENCE upon the south line of said Section 35, S 89°36'56" W a distance of 1800.65 feet,

THENCE N 0t°10'34" W a distance of 764.87 feet to the southerly right-of-way of Twin
Buttes-McGee Road recorded in Road Maps Book 2 at Pages 184-186, records of said Pima
County,

THENCE upon said southerly right-of-way the following 13 courses and distances,

1) N 87°18'26" E a distance of 294.56 feet to a point of curvature of a tangent curve
concave northerly,

2) Northerly upon the arc of said curve, to the left, having a radius of 1330.00 feet
and a central angle of 13°15'46" for an arc length of 307.87 feet to a point of tangency,

3) N 74°02'40" E a distance of 691 .20 feet to a point of curvature of a tangent curve
concave southerly,

4) Easterly upon the arc of said curve, to the right, having a radius of 1879.86 feet
and a central angle of 11°33'45" for an arc length of 379.36 feet to a point of tangency,

5) N 85°36'25" E a distance of 66.39 feet to a point on the arc of a non-tangent curve
concave southerly, a~radial line of said curve through said point having a bearing of
N 04°14'32" w,

6) Easterly upon the arc of said curve, to the right, having a radius of 542.99 feet
and a central angle of 23°56'23" for an arc length of 226.87 feet to a non-tangent line,

7) S 70°17'27" E a distance of 166.87 feet to a point of curvature of a tangent curve,
concave northerly,

8) Easterly upon the arc of said curve, to the left, having a radius of 602.96 feet
and a central angle of 14°05'45" for an arc length of 148.34 feet to a point of tangency,

9) S 84°23'12" E a distance of 927.54 feet to a point of curvature of a tangent curve,
concave northerly,

10) Easterly upon the arc of said curve, to the left, having a radius of 1939.86 feet
and a central angle of 13°26'00" for an arc length of 454.81 feet to a point of tangency,

11) N 82°10'48" E a distance of 187.02 feet to a point of curvature of a tangent curve,
concave southerly,
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-12) Easterly upon the arc of said curve, to the right, having a radius of 2834.79 feet
and a central angle of 7°29'45" for an arc length of 370.87 feet to a point of tangency,

13) N 89°40'33" E a distance of 105.94 feet to the westerly right-of-way of Mission-Twin
Buttes Road recorded in Road Maps Book 12 at Page 31, records of said Pima County,

THENCE upon said westerly right-of-way the following 6 courses and distances,

1) S 02°56'42" E a distance of 2415.93 feet to a point of curvature of a tangent curve
concave easterly,

2) Southerly upon the arc of said curve, to the left, having a radius of 756.78 feet and a
central angle of 33°37'34" for an arc length of 444.14 to a point of tangency,

3) S 36°34'18" E a distance of 300.36 feet to a point cf curvature of a tangent curve
concave northeasterly,

4) Southeasterly upon the arc of said curve, to the left, having a radius of 756.78 feet and
a central angle of 43°59'24" for an arc length of 581 .03 feet to a point of tangency,

5) S 80°33'43" E a distance of 12.61 feet to a point on the arc of a non-tangent curve
concave southwesterly, a radial line of said curve through said point having a bearing of
N 09°26'20" E,

6) Southeasterly upon the arc of said curve, to the right, having a radius of 676.78 feet
and a central angle of 34°25'30" for an arc length of 406.63 feet to the south line of the
north one-half of said Section 1,

THENCE upon said south line, N 89°58'30" W a distance of 11 ti .01 feet to the east one-
quarter corner of said Section 2,

THENCE upon the south line of the northeast one-quarter of said Section 2,
N 89°49'13" W a distance of 2610.14 feet to the center one-quarter corner,

THENCE upon the west line of said northeast one-quarter, N 00°40'50" W a distance of
2605.25 feet Te the POINT OF BEGINNING.

Prepared by:
PSOMAS

v- s~
cs 27739

ERNEST
o Goiva

8Gna'5

Ernest Gomez, AZ. R.L.S. 27739
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Sahuarita Water Company, LLC Water System Master Plan

CHAPTER 1. INTRODUCTION

The Sahuarita Water Company (SWC) is a private water utility currently located within the Town of

Sahuarita, Arizona. The water company's current Certificate of Convenience and Necessity (CC&N)

encompasses 3,314 acres that is generally located 10 miles south of Tucson City limits and straddles

Interstate 19 (Exhibit 1). The current CC&N for the SWC approximately coincides with the Rancho

Sahuarita Master Planned Community. SWC is requesting that the existing CC&N boundary be

expanded to include an additional 5,445 Acres (Exhibit 2). Projects within the requested expansion

include Mission Peaks, State Land, Sahuarita Mission, and an existing Sahuarita Unified School District

school site. This water system master plan report will cover the buildout of the existing system and the

expansion areas.

1.1. ExlsTlnG CC&N SITE AND FAcluTIEs

The current Rancho Sahuarita property, contained within the existing CC&N boundary, is relatively flat

with no major geologic formations within the site. The parcel of land gradually slopes eastward to the

Santa Cruz River at approximately two percent. The highest portion of the property, located at La CaNada

Drive and El Toro Road, is at an elevation of 2,920. The lowest point within the property is near the

northeast comer at an elevation of 2,670.

The property surrounding SWC is primarily undeveloped land to the north, pecan orchards located along

the east property boundary, and Asarco Mining Facilities and tailing areas to the west. Las Quintus

Serer as Water Company is located southwest of the existing SWC CC&N. A Sahuarita Unified School

District (SUSD) high, middle, and elementary school is surrounded by the existing CC&N boundary

along Sahuarita Road. The CC&N is proposed to be extended to include the school site, which is

currently served by its own well and distribution system.

The Rancho Sahuarita property, contained within the existing CC&N boundary, was at one time owned

by Asarco, Inc. Portions of the original Asarco well fields are located within the property boundaries.

Within the site boundaries are six large production wells which served the Marco Mining Complex.

The large production wells were originally served by three-phase overhead power and large transmission

mains transporting the water northerly and then pumping westerly to the Mining Complex. Four of the

six original production wells within the property are no longer operating. All pumps, motors, and

associated equipment have been removed and the well casings capped. Two of the wells have been

rehabilitated and are now serving the Rancho Sahuarita system, well numbers 14 and 18 are discussed

further in this report.

WestLand Resources, Inc. I
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1.2. OBJECTIVES

The current CC&N boundary is proposed to be extended to serve three new offsite projects west of the

current CC&N boundary and the school site that is currently surrounded by the existing CC&N boundary.

This master plan will address existing facilities and present future infrastructure requirements to serve

both the existing CC&N service area and the proposed extension of the CC&N service area.

1.3. SYSTEM DEVELOPMENT AREA AND LAND UsEs

This report will be broken into the existing development area and future development areas. The existing

service area is confined by the existing SWC CC&N boundary.

The existing Rancho Sahuarita Specific Plan consists of low- to high-density residential, a town center,

regional commercial center, park industrial, public facilities, and open space. At buildout the current

Rancho Sahuarita development will contain approximately 10,100 single-family (SF) units, 1,460 active-

adult units, and approximately 3.i million square feet of commercial use. Rancho Sahuarita's buildout is

planned to occur in 2017.

Future developments, shown in Exhibit 2, consist of State Land, Sahuarita Mission, Mission Peaks, and

an existing SUSD school site and are summarized below,

The State Land parcel consists of 634 acres, located in Section 16, Township 17 South, Range 13 East,

and has a planned buildout density of 2,300 SF units. Planned non-residential use consists of commercial

development and several proposed schools (one high school, one middle school, and one elementary

school).

Sahuarita Mission consists of 471 acres, located in Sections 12 and 13, Township 17 South, Range 12

East, and has a planned buildout density of 3,000 SF units.

Mission Peaks consists of 4,216 acres, located in portions of Sections 19, 22, and 30 of Township 17

South, Range 13 East, portions of Sections 24 thru 27, 34, 35, and 36 of Township 17 South, Range 12

East, and portions of Sections 1 and 2 of Township 18 South, Range 12 East. Mission Peaks is

anticipated to include 15,000 units. Within the 15,000 units, there are 11,123 single-family units, 2,371

active-adult units, 1,506 multi-family units. In addition to this number, 500 existing offsite units will be

included to the water demands for this property as they may be served by the SWC potable water

infrastructure at buildout of Mission Peaks. These units are in the Magee Ranch area. They are currently

served by Las Quintas in an existing stand-pipe system. They may be served by a similar stand-pipe

system located at the westerly border of Mission Peaks closer to their property by the proposed SWC.

Mission Peaks will also include the development of an additional 1.1 million square feet of non-

residential use. Non-residential use consists of commercial development, recreation centers, worship, and

a police and fire station. Several proposed schools will also be located within Mission Peaks with one

high school, one middle school, and two elementary schools planned,

WestLand Resources, Inc. 2
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Rancho Sahuarxta 10,086 1,460 11 546 29,860

State Land 2 300 2,300 6,210

Sahuarlta Mlsslon 3,000 3,000 8,100

Mlsslon Peaks 11,623* 1,506 2 371 15,500 38,511

Total 27,009 1,506 3,831 32 346 82,681

Sahuarita Water Company, LLC Water System Master Plan

The existing SUSD school site consists of l 12 acres, located in portions of Sections 11 and 12, Township

17 South, Range 13 East and is surrounding by the existing SWC CC&N boundary. The existing school

consists of a high school, middle school, and elementary school.

1.4. POPULATION PROJECTIONS

Population projections are determined based on land use type and number of units. Single-family (SF)

units are estimated to have a persons per housing unit population of 2.7. Multi-family (MF) housing units

are estimated to have a persons per housing unit population of 1.9. Active-adult (AA) housing units are

estimated to have a persons per housing unit population of 1.8. The existing Sahuarita Water Company

CC&N area has a projection population of 29,860 persons based on the criteria above. Future population

is estimated based on the projected number of housing units and summarized in the Table l. Buildout of

the existing and future expansion area is projected at approximately 82,700 persons.

Table 1. Future Developments Population Projections

*Includes 500 units for a stand-pipe system that would benefit nearby residents that truck water.

WestLand Resources, Inc. 3
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CHAPTER 2. SCOPE AND APPROACH

2.1. WATER souRcE CAPACITY AND QUAUTY REQUIREIVIENTS

The Arizona Department of Environmental Quality (ADEQ) requires that the well system be capable of

providing peak day demand (PDD) for the entire system with the largest well out of service. The Master

Plan will develop the capacity requirements and locations for wells to meet this requirement. All new

sources will be tested for water quality to determine if treatment is required to meet the current ADEQ

water quality requirements.

2.2. STORAGE REQUIREMENTS

Reservoir storage capacity is a highly critical element in the design and operation of water systems. The

storage will provide operational flexibility and system reliability. Reservoir storage is used primarily to

accommodate hourly fluctuations and demand, PDD fluctuations, fire How requirements, and emergency

reserve storage. Each of these requirements added together form the required storage capacity for each

zone. Current ADEQ criteria typically require 1.0 times the average daily demand (ADD) peak month

plus tire flow requirements to be the minimum storage capacity per zone. Under certain circumstances,

specifically in service areas with multiple wells, the storage capacity may be lowered. Pima County

Department of Environmental Quality (PDEQ) has generally allowed the total storage to be reduced to

ADD plus tire flow for a multiple well system. Storage capacity may be based on existing consumption

and phased as the water system expands. Storage should be provided in the zone where the usage is

required or be available to be readily transferred to the zone of use.

The goal of the Master Plan is to develop future reservoir capacity using floating storage wherever

possible. The highest zones may be an exception, as an appropriate floating reservoir location may not be

available. The water surface of a floating reservoir is set at the high water elevation for the zone, which is

generally about l 00-feet above the highest home in the zone. This allows the homes within the zone

boundary to be served directly from the reservoir by gravity and the system pressure to be regulated by

the reservoir elevation. This method provides a highly reliable system with very low pressure

fluctuations. The system will also continue to operate during power outages using the stored water in the

reservoir system.

2.3. PRESSURE REQUIREMENTS

Pressure extremes in water systems result in a potential for contamination to enter the system. Low

pressures may allow polluted fluids to be forced into the system. High pressures may cause ruptures or

breaks. Nonnah working pressure in the distribution system should not be less than 40 pounds per square

inch (psi). System pressures under peak hour conditions should not drop below 35 psi anywhere within

the system. The system shall be designed to maintain a minimum pressure of 20 psi at ground level at all

WestLand Resources, Inc. 4
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points in the distribution system under all conditions of How. Typically, a hydraulic analysis is run at a

minimum of 25 psi in order to ensure that there is a minimum of 20 psi at any given household. This is

generally understood to mean that the minimum residual pressure must be 20 psi for each customer in a

fire flow event from any hydrant, during a flow condition of peak day plus fire flow. Maximum pressures

as high as 100 psi can be allowed in small, low-lying areas not subject to high flow rates and surge

pressure. The Uniform Plumbing Code limits the highest water pressure within the individual property

owners' plumbing to 80 psi. Regulating the pressure from the meter to the customer is the responsibility

of the customer.

2.4. FIRE FLow REQUIREMENTS

There are generally two considerations to providing adequate fire flow. The first consideration includes

offsite requirements such as the volume of tire flow storage available in reservoirs, adequately designed

pressure zones, and the size of transmission mains. The second factor is the internal distribution system

within the neighborhood, including main sizes, adequate looping, and fire hydrant placement. The goal of

the Master Plan is to develop adequately sized reservoirs, properly designed pressure zones, and water

transmission mains sized to provide fire flow to existing areas, if possible, and to provide adequate fire

flow for new development.

Fire flow requirements for homes typically vary from 1,000 to 1,750 gallons per minute (rpm), depending

on the size of the home. The typical residential subdivision will have a fire flow requirement of 1,000

rpm for houses under 3,600 square feet and 1,750 rpm for houses 3,600 square feet and above. The

standard duration requirement for residential fire flow is two hours. Commercial facility fire flow

requirements also vary depending on the square footage of the commercial building, occupancy type,

building material type, exposure distance to other buildings, and whether the structure is sprinklered.

Typical commercial facilities will have fire low requirements from 1,500 to 2,500 rpm for a two to four

hour duration. Fire flows can be adjusted by the local fire district, if the nature of the system or the rural

nature of the area precludes the full fire flow per the International Fire Code. For purposes of the Master

Plan, the fire flow will be assumed to be the different for each zone (see Tables 8 and 14) based on

different types of non-residential use in each zone.

2.5. WATER MAIN REQUIREMENTS

The goal for the Master Plan is to describe a spine water transmission system that will transport the

appropriate volume of source water to the zone of which it is utilized. Spine mains will also be sized to

transport the appropriate volume of fire flow throughout each zone. The transmission and distribution

systems should be sized and arranged to minimize friction-generated line losses and provide redundancy.

It is recommended that the policy of SWC shall be to require or provide looped water transmission and

distribution systems for the water main grid system wherever possible. In addition, appropriate valve

WestLand Resources, Inc. 5
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locations and intervals should be required to isolate small sections of main during breakages and reduce

the number of residences out of service.

2.6. LAND AND EASEMENT REQUIREMENTS

The Master Plan will help to provide locations and sizes for future wells, reservoirs, booster stations,

future treatment facilities, and major transmission mains to serve the water system. These facilities will

be generally located on water system maps. Many factors and constraints will be required to determine

the final location for each site. These factors include the proximity to existing water transmission mains,

the proximity to three-phase power, access to local public streets, specific elevation requirements for

floating reservoirs, hydrologic requirements for well sites, noise and buffer requirements for booster

stations and wells, aesthetic screening requirements for aboveground facilities, and the cost of land and/or

the availability of other preferable sites.

2.7. SYSTEM UPGRADES

The Master Plan will develop the system design criteria to guide the utility in designing proposed water

facilities. The system design criteria will include methods for demand calculations, peaking factors,

water supply requirements, the number and capacity of wells required, reservoir storage and booster

station capacity requirements, emergency backup systems, distribution system sizing, and treatment and

water system grid requirements.

The Master Plan will identify requirements for the existing CC&N boundary and future CC&N expansion

at buildout, and specify the required new facilities and existing facility upgrades. These facilities will

include additional and/or upgraded wells, booster station additions and upgrades, reservoir capacity

additions, and transmission and distribution main extensions.

WestLand Resources, Inc. 6
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CHAPTER 3. ENGINEERING CRITERIA

Based on the information presented in Chapter 2, the system design criteria for the Master Plan are

described below in terms of demand, supply, storage, and distribution system assumptions. The criteria

presented in this chapter follow ADEQ, Arizona Department of Water Resources (ADWR), and Arizona

Administrative Code (AAC) standards

3.1. DEMAND CRITERIA

Average daily per capita water usage for Single-Family and Active Adult residential l l() gpcd

Average daily per capita water usage for Multi-Family residential . .90 gpcd

Average daily per square foot cormnercial, industrial,

Institutional water use (gallons per day per square foot).. .0. IZ*

Average daily water usage for elementary/middle school use 25 gallons per student per day (gpsd)

Average daily water usage for high school use .. .43 gpsd

Average number of persons per Single-Family dwelling unit.. .2.7

Average number of persons per Active Adult dwelling unit... .1.8

Average number of persons per Multi-Farnily dwelling unit .. .1.9

Ratio of peak-day to average-day use .. .-2.0

Ratio of peak-hour to average-day use .. .32

*Based on Arizona Administrative Code Title 18, Chapter 9, Shopping Center no food or laundry, sewage assumed to be 85

percent of water usage.

gpcd - gallons per capita per day

glad - gallons per acre per day

3.2. SUPPLY CRITERIA

Well capacity to meet PDD with the largest well out of service.

Minimum supply from well and boosters pumping to elevated storage to meet PDD.

Minimum booster capacity to zones without elevated storage to meet peak hour demand (PHD) or

PDD plus fire flow, whichever is larger.

3.3. STORAGE CRITERIA

Provide storage volume equal to a minimum of 1.0 times the ADD.

Provide additional storage volume required to provide fire flow for a specific duration to each

zone (see Tables 8 and 14)

Provide valving at reservoirs to allow a change in the direction of supply to lower zones if

required for fire flow.

Provide two equally sized reservoirs at critical sites for phasing and maintenance considerations.

WestLand Resources, Inc. 7
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3.4. DIsTRIBuTIon SVSTEM CRITERIA

System design and constriction to meet Sahuarita Water Company, City of Tucson Water

Department, and Arizona Department of Health Services requirements.

Maximum friction head loss for lines up to and including 8 inches in size to be 8 feet per 1,000

feet or less. Head loss for lines over 8 inches in size to be 5 feet per 1,000 feet or less, according

to pipe size. Maximum head losses will be determined by hydraulic modeling studies to maintain

the required flow and system pressures.

Distribution lines to be sized and alTanged to provide required fire flows and to move source

water to the zones with which it is utilized.

The SWC pressure zones and zone boundaries are at 100 and 150-foot elevation differences for

most of the system.

Provide a line-size valve, normally closed, or a PRV station at pipelines crossing zone

boundaries.

Water will be supplied at the customer's meter within a static pressure range of 43 to 87 psi in

100-ft zones and 43 to 108 psi in 150-ft zones. Due to localized conditions, certain locations may

receive water pressure slightly less or greater.

WestLand Resources, Inc. 8
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CHAPTER 4. ExlsTlnG SYSTEM ANALYSIS

4.1 | EXISTING SYSTEM OVERVIEW

The existing Sahuarita Water CC&N area is separated into pressure zones with zone boundaries located at

100-foot intervals. The high water elevations of the zone boundaries are also spaced at approximately

l00-foot intervals. Typical static pressure fluctuations within the system will vary from approximately 40

psi at the top of the zone to 87 psi at the bottom of the zone, although static pressures will vary with daily

demand fluctuations and tire flow conditions. The zone boundaries and high water elevations of the

existing SWC CC&N area are shown in  Table 2.  The zone delineation is shown on Exhibit  l .  The

existing water  system is divided into the following zones: 2850, 2950, and 3050. The 2950 Zone is

further divided into two areas, a north area and a south area. For this report, the south 2950 Zone will be

considered the 2950 Zone, while the north area will be noted as 2950 North (2950 N). The 2950 North

Zone is presented individually in some subsequent tables, since this zone operates on a separate system of

infrastructure than the other zones.

The 2850 Zone is currently served by gravity from two floating 2850 Zone Reservoirs and direct

connection of Well Nos. 14 and 18 into the zone. The 2950 and 3050 Zones are currently served by
booster stations pumping from storage at the 2850 Zone Reservoir. The 2950N Zone is served by a
booster station pumping from storage at the Well No. 17 reservoir. In the future the 2950 Zone reservoir
will be served by gravity from a proposed 2950 Zone floating reservoir.

Table 2. SWC Pressure Zone Boundaries

The existing Sahuarita Water system currently delivers groundwater from two production wells to the

2850 Zone reservoir. The water supply must be distributed to the rest of the system through a booster

station and reservoir system. The wells must provide sufficient capacity to meet PDD with the largest

well out of service.

There are two reservoirs that serve to pressurize or float on the 2850 Zone. The floating storage serves as
forebay storage for a booster station that provides pressure for the 2950 and 3050 Zones.

Exhibit 1 shows the existing infrastructure including wells, reservoirs, booster stations, and transmission
mains.

WestLand Resources, Inc. 9
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Zone
. :/4, * . f .

lase ~~"§Siili5re Feet.

2850 Zone
Main Lake Clubhouse, Lake,
Lake Park, and Wastewater

Treatment Plant

35,000 for Clubhouse and the
Wastewater Treatment Plant,

withan additional 17.5 acres for
the Lake and Lake Park

2950 Zone
Post Office, Temporary

Municipal Complex, Fire
Department

24,000

2950 N Zone SonoraClubhouse I5,000

3050 Zone Rancho Resort Clubhouse 15,000

4.2. ExlsTlnG UNITS AND NON~RESlDENTIAL AREA

Table 3 demonstrates the number of existing units per zone within Sahuarita Water Company CC&N

boundary. These numbers represents the number of connections as of April 2007.

4.2.1. Existing Units

Sahuarita Water Company, LLC Water System Master Plan

2850 Zone

2950 Zone
2950 N Zone

3050 Zone

TOTAL

Table 3. SWC Existing Units

. ; Dnits
2,973

225

144

357

3,699

4.2.2. Existing Non-Residential Area

Table 4 shows the existing non-residential acreage totals. This information was provided by Sahuarita

Water Company.

Table 4. SWC Existing Non-Residential Areas

TOTAL 89,000

4.3. EXISTING WELLS

The well capacity within the existing Sahuarita Water system consists of two active wells (Well Nos. 14

and 18) with a total capacity of 1,900 rpm for Well No. 14 plus 1,400 rpm for Well No. 18 for a total of

3,300 rpm or 4.75 million gallons per day (MGD). There are also four existing capped wells. The

existing active wells and their capacities are shown in Table 5.

WestLand Resources, Inc. 10
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Facility Name Capacity

(guru)
Capacity

GD)
Well No. 14 1,900 2.73

Well No. 18 1,400 2.02

TOTAL/AVERAGE 3,300 4.75

Pressure
Zone

Well Capacity
(rpm)

goos£er
Capaci

Storage
(gallons}

2850 3,300 0 2,200,000

2950 0 2,550 0

3050 0 2,250 0

TOTAL 3,300 4,800 2,200,000

2950 N 0 1,850 350,000

Sahuarita Water Company, LLC Wafer System Master Plan

Table 5. Active Wells

4.4. ExisT:nG REsERvoiRs AND BOOSTER STATIONS

The capacities and elevations of reservoirs and booster stations within Sahuarita Water are summarized in

Table 6. The total booster station capacity within the Sahuarita Water system is approximately 6,650 rpm

and the total reservoir capacity is 2.55-million gallons (MG).

Table 6. Existing Reservoir/Booster Summary

4.5. ExlsTlnG SYSTEM DEMANDS

The SWC verified the total number of existing connections for  residential and commercial use (see

Section 4.2). These values were used to calculate estimated existing demands. The number of units

within each zone was used to calculate ADD, PDD, and PHD for each zone based on the engineering

criteria presented in Chapter 2. This information is presented in Table 7. The 2950 North Zone is

presented individually since this zone operates on a separate infrastructure system than the other zones.

The 2950 North Zone is supplied source water to an on-site forebay reservoir by the 2850 Zone. The

2950 North Zone booster pumps water from the forebay reservoir to the 2950 North Zone distribution

system and the booster is controlled by the pressure on the discharge side of the hydropneumatic tank.

As of the end of October 2007, actual water company source pumping records indicated a total volume of

1,212 acre-feet of water since the beginning of 2007. This equates to approximately 914 rpm over a 300

day period.

WestLand Resources, Inc.
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Pressure
Zone

Existing Units
Existing

Commercial
(square feet)

Average Baily
Demand

(89111)

Peak l)aily
Demand

(rpm)

Peak Hour
Demand
(rpm)

2850 2,973 (SF) 35,000" 616 1,232b 1,972
2950 225 (sf) 24,000 48 97 155
3050 357 (AA) 15,000 50 101 161

TOTAL 3,189 (SF)357 (AA) 74,000 714 1,430 z,288

2950 N 76 (sF) 68 (AA) 15,000 26 53 84

TOTAL 76 (SF)68 (AA) 15,000 26 53 84

Pressure
Zone

Fire Flaw
Demand
(rpm)

Fire Flow
Duration
(hours)

Total Fire Flow
Storage
{gall<ms)

2850 1,500 2 180,000

2950 2,000 4 480,000

3050 1,500 2 180,000

2950 N 1,500 2 180,000

Sahuarita Water Company, LLC Water System Master Plan

Table 7. Existing Demand

EThe 2850 Zone also includes demands for Lake and Lake Park. These demands were based on numbers received from
Diane McKenzie at the Sahuarita Water Company and are not represented as a square footage.

b The 2850 Zone demand was calculated as follows: residential and non-residential demands were multiplied by a factor of 2
for conversion to PDD (as described in Chapter 3). The WWTP, Lake, and Lake Park demands were added as ADD since
these properties should not experience significant peaking factors.

The usage demands were calculated based on the previous design criteria and are as follows:

ADD 2 SF Units X 2.7 x 110 GPCD/1,440 = 0.21 rpm/SF unit

ADD 2 AA Units x 1.8 x 110 GPCD/1,440 I 0.14 rpm/AA unit

PDD = ADD X 2.0 = 0.42 rpm/SF unit

PDD = ADD X 2.0 2 0.28 rpm/AA unit

= 0.67 rpm/SF unit

= 0.45 rpm/AA unit

P HD °= ADD X 3.2

PHD = ADD x 3 .2

4.6. ExlsTlnG sysTElvl FIRE FLow REQUIREMENTS

Table 8 presents the existing fire flow requirements for each of the zones.

Table 8. Existing Fire Flow Requirements

4.7. ExlsTlnG SYSTEM REQUIREMENTS

A summary of the existing requirements and the existing infrastructure is shown in Table 9. Exhibit 1

also presents the existing infrastructure and pipelines.

The table below demonstrates that the well production of both wells (Well Nos. 14 and 18) is above

existing PDD demands. However ,  by ADEQ standards,  the well production system must be able to
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Zone

Well
Requirement

(Haul
(rpm)

Total Well
Capacity
(rpm)

Fire Flow
Requirement

Booster
Requirement
(PDD 4~ FF)

Existing
Booster
Capacity

( to)19

Storage
Requirement"
(ADD + FF)

Existing
Storage

Capacity
(gall<ms}

2850 1,232 1,4008 1,500 NA N A 1,067,181 2,200,000

2950 97 0 2,000 2,097 2,550 369,705

3050 101 0 1,500 1,601 2,250 72,486

TOTAL 1,430 1,400 3,198 4,800 1,509,372 2,200,000

2950 N 53 0 1,500 1,553 1,850 259,836° 350,000

TOTAL 53 0 1,500 1,553 1,850 259,836 350,000

ll\ll\ Lu

Sahuarita Water Company, LLC Water System Master Plan

provide PDD when the largest well is out of service. The largest well is Well No. 14 at 1,900 rpm of

flow. Therefore, with only Well No. 18 at 1,400 rpm to serve the system, the projected well requirement

is just under the recommended criteria. Considering the actual demand recorded by the water company is

approximately 914 rpm, the current well capacity is sufficient to provide existing demands with the

largest well out of service. Plans are currently being designed to add a new well (Well No. 23) to the

system.

The existing storage capacity is currently above the recommended standards presented in Chapter 3.

Table 9. Existing System Capacity Requirements

"The total well capacity is 1,400 rpm for Well No. 14 and 1,900 rpm for Well No. 18. However, to demonstrate the largest well out of
service, 1,400 rpm is shown as the well capacity.
The existing Fire Flow requirement of i,500 rpm for 2 hours was added to the 2850 Zone Storage Requirement.

°A Fire Flow requirement of 1,500 rpm for 2 hours was also added to the 2950 North Zone Storage Requirement.

4.8. EXISTING SYSTEM BUILDOUT REQUIREMENTS

A summary of the existing system buildout requirements for the current CC&N boundary and the

proposed infrastructure is shown in Table 10. Exhibit 1 also presents the proposed infrastructure and

pipelines.

At buildout, the production capacity of Well No. 14 will be replaced by Well Nos. 23. Well No. 14

production capacity is planned to be replaced by source capacity from a newly drilled well in the future to

insure greater system reliability since this well is reaching the projected life expectancy for a production

well. It has been determined that Well No. 14 will be downsized to provide water to the current Town of

Sahuarita Lake, Lake Park, and right-of-ways under a existing Type I water right. This well is planned to

be taken off-line by the fourth quarter of 2010. Additional well production capacity needed will be

provided by Well Nos. 21, 24B, and 25. Future storage capacity will consist of two 1.25 MG floating

2950 Zone reservoirs. Once the 2950 Zone reservoir is operational, the 2950 Zone booster wi11 no longer

be required to provide fire flow and will be sized to move PDD for the 2950 Zone. The 3050 Zone is

planned to be served by two pressure controlled booster stations, one is currently existing and the second

will be constructed at the new 2950 Zone reservoir site.

WestLand Resources, Inc. 13
Engineering and Environmental Consultants

Q:\Jobs\200ls\2I 7. l32\MASTER PLAN8ahuarixa Water Master Plan I l0807doc



Zone

Well
Requirement

(app)
(rpm)

Total Well
Capacity"

(89111)

Fire Flsaw
Requirement

Booster
Requirement
(PBI) + FF)

Proposed
Booster
Capacity
(sum)

Storage
Requirement"
(ADD + FF)

Proposed
Storage
Capacity
(gallons)

2850 1,658 3,900 1,500 N/A NA 1,373,664 2,200,000

2950 2,793 1,500 2,000 2,610 3,050 2,490,749 2,500,000

3050 483 0 2,250 2,733 4,650 408,058

TOTAL 4,934 5,400 5,343 7,70o 4,272,471 4,700,000

2950 N 323 0 1,500 1,823 1,850 412,371° 350,000

TOTAL 323 0 1,500 1,823 1,850 412,371 350,000

l-lllll l l
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Table 10. Existing System Buildout Capacity Requirements

"The total well capacity is 6,900 rpm for Well No. 18, 21, 23, 24B and 25. However, to demonstrate the largest well out of service, 5,400
rpm is shown as the well capacity.
The proposed Fire Flow requirement of 1,500 rpm for 2 hours was added to the 2850 Zone Storage Requirement. The proposed fire
flow requirement of 2,000 rpm for 4 hours was added tothe2950 Zone Storage Requirement. Because the 3050 Zone is sewed by the
2950 Zone reservoir at buildout the proposed tire flow requirement of 2,250 rpm for 4 hours was reduced to 250 rpm for four hours for
the 3050 Zone Storage Requirement.

°A Fire Flow requirement of 1,500 rpm for 2 hours was also added to the 2950 North Zone Storage Requirement.

WestLand Resources, Inc. 14
Engineering and Environmental Consultants
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Zone
High Water

(ft)
Boundaries

(ft)
Static Pressure

Si)I
Uiiimaie Contrfl l

M ethod
3270 3270 3020 to 3170 108-43 Level
3420 3420 3170 to 3320 108 -43 Level
3570 3570 3320 to 3470 108 -43 Level
3720 3720 3470 to 3620 108 -43 Level
3900 3900 3620 to 3800 122-43 Pressure

_I11lIIIIIWllllllll II

Sahuarita Water Company, LLC Water System Master Plan

CHAPTER 5. FUTURE SYSTEM ANALYSIS

5.1. FUTURE SYSTEM OVERVIEW

The expansion area of the Sahuarita Water CC&N boundary is separated into pressure zones with zone

boundaries located at 150-foot intervals. The high water elevations of the zone boundaries are also

spaced at approidmately 150-foot intervals. The standard pressure for a typical 150-foot zone is 43 to 108

pounds per square inch (psi). For the 180-foot zone, the pressure will be approximately 43 to 122 psi,

although static pressures will vary with daily demand fluctuations and fire flow conditions. Individual

pressure-reducing valves (PRVs) will be required for all homes with main pressures greater than 80 psi.

The zone boundaries and high water elevations of the proposed extension area of the SWC CC&N area

are shown in Table 11. The existing SUSD School will be served by the existing 2950 Zone. The zone

delineation is shown on Exhibit 2. The proposed water system expansion is divided into the following

zones: 3270, 3420, 3570, 3720, and 3900.

Each zone is served by one or a combination of the following methods: floating reservoir, booster

stations pumping from storage, or booster stations pumping to a reservoir that floats the zone.

Table 11. Proposed Sahuarita Water Company Pressure Zone Boundaries

5.2 .  PROPOSED CC&N BulLDouT SYSTEM DEMANDS

The future buildout populations and demands are based on the zones as discussed in previous sections.

The buildout demands were based on the latest land planning information for each project. The projected

number of units served at buildout is approximately 32,300 units, as shown in Table 1. Within the 32,300

units, there are approximately 27,000 single-family units, 3,800 active-adult units, 1,500 multi-family

units. The non-residential square footage is projected to be approximately 4.2 million square feet. The

breakdown of these units and the associated water demands in terms of ADD, PDD, and PHD are

presented in Table 12. Further analyses of all calculations are presented in Appendix A.

WestLand ResourceS, Inc. 15
Engineering and Environmental Consultants
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Pressure
Zone

Future Units
NGn~

resifieutial
(Sq. Ft)

Number of
Students

Average
Daily

Demand

(rpm)

Peak Daily
Demaxui

(rpm)

Peak Hour
Demand

(rpm)

2850 3,992 Is Fl 67,000 829 1,658 z,653

2950 5,603 (sf) 1,793,252
1,226 (HS)
3,150 <s) 1,396 2,793 4,468

2950-N
491 (SF)
428 (AAI 15,000 161 323 516

3050 1,032 (AA) 1,197,683 242 483 773

3270
1,999 (SF)
174 (MP) 344,355

478 (Hal
2,028 (ES) 511 1,022 1,636

3420

375 (SCI
226 (MFI

1,161 (AA) 70,855 270 539 863

3570
3,478 (SCI 1,106
(mF 1,210 (AA) 619,271

1,287 (ES)
1,089 2,178 3,485

3720 5,079 (Sm
478 (HS)

2,028 (Est 1,097 2,194 3,510

3900 5,992 (SF) 70,855 1,242 2,484 3,974

TOTAL
27,009 (sm 1,506
(MF) 3,831 (AA)

4,178,271
2,182 (HS)
8,493 (ES) 6,837 13,674 21,878

Sahuarita Water Company, LLC Water System Master Plan

Table 12. Buildout Water Usage Summary

(HS) High School (ES) Elementary School

5.3. FUTURE SYSTEM SlzlnG

The previously  provided water system design cri teria were used to develop the future water system

buildout capacity requirements for Sahuarita Water Company. Future system requirements include the

capacity of wel ls, storage, boosters, and mains to serve future demands. The proposed future system

upgrades are shown on Exhibit 2.

Exhibit 2 shows the interconnection of zones including production requirements, booster station facility

capacities, and reservoir sizes. The proposed infrastructure is noted and proposed transmission mains are

shown as solid lines. This exhibit identifies the zones without reservoirs where the boosters are required

to provide PDD plus fire flow,

5.3.1. Wells

Well  product ion requirements  are based on meet ing PDD.  Sufficient  reserve capaci ty i s  required to meet

PDD with the largest  well  cut  of service.

A new arsenic standard that defines the maximum contaminant level of arsenic at 10 parts per bi l l ion

(ppb) has been approved by the US Environmental Protection Agency (USEPA). Recent ADEQ MAPS

tests results indicated that arsenic levels in both existing Well Nos. 14 and 18 are currently under the 10

ppb requirement. Well No. 14 production capacity is planned to be replaced by a newly dril led well in

WestLand Resources, Inc. 16
Engineering and Environmental Consultants
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Sahuarita Water Company, LLC Water System Master Plan

the future to insure greater system reliability since this well is reaching the projected life expectancy for a

production well.  It has been determined that Well No. 14 will be downsized to provide water  to the

current Town of Sahuarita Lake, Lake Park, and right-of-ways under a existing Type I water right. This

well is planned to be taken off-line by the fourth quarter of 2010.

In order to serve future demands, it is planned that approximately 10 new wells will be drilled to serve

Sahuarita Water Company. The locations for these wells can be found on Exhibit 2. Exploratory borings

have been conducted at five (Wells Nos. 21, 22, 23, 25, and 26) of the ten proposed well locations to

verify lithology and groundwater quality. Water Quality results show that arsenic levels do not currently

exceed the arsenic maximum contaminant level (MCL) or can be kept below the new requirement through

well design. Additional exploratory drilling is expected to be done within the next few months on Well

No. 24B for further investigation. It is anticipated that the production capacity of these wells will be

approximately 1,500 rpm each, with the exception of Well No. 21 that has a projected capacity of 1,000

rpm and Well No. 26 with a projected capacity of 750 rpm. The first production well to be drilled will

be Well No. 23, due to it 's proximity to existing facilities. Well Site Nos. l 7R, 18, l 9R, and 21 are

planned to pump via dedicated well collection main to the existing reservoirs located near Well No. 23 .

Well No. 25 is expected to pump directly into the 2950 pressure zone. The remaining wells, Well Nos.

26, 27, 28, and 30 are anticipated to pump through dedicated well collection mains to a forebay reservoir

then pumped into the future 2950 Zone reservoir via booster station for distribution through the proposed

water system. Depending on the capacities of each of these wells, there is the potential for more or less

wells.

Each well will be equipped with a manual transfer switch to allow a portable backup generator to power

the wells during a power outage.

A summary of the required well capacities and the future additional well capacity required is presented in

Table 13.

WestLand Resources, Inc. 17
Engineering and Environmental Consultants
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APressUre
Zone

2850 1,500 2 l 80,000

2950 2,000 4 480,000

2950 N 1,500 2 180,000

3050 2 250 4 540,000

3270 2,250 2 270,000

3420 1,750 2 210,000

3570 2,250 2 270,000

3720 2,250 2 270,000

3900 1,750 2 210,000

Sahuarffa Water Company, LLC

Table 13. Future Well Capacity Requirements

llllllllll I

13,674

Water System Master Plan

Future Wells:

17R I 500

18 l 400

l R 1 500

21 1 000

23 1 500

24B 1 500

25 1 500

26 750

27 l 500

28 1 500

30

14

TOTAL

1,500
This well will be downsized to serve
non-potable demands of the Lake and
Lake Park under the existing Town
Type I Water right.

15,150*
*l3,750 rpm with largest well out of service.

5.3.2. Future Fire Flow Requirements

The fire flow requirement for the 2950 North Zone is considered separate as it was in the existing system.

The largest fire flow, in the 3050 Zone, will dictate die size of the planned 2950Zonereservoirs.

Table 14. Future Fire Flow Requirements

WestLand Resources, Inc. 1 8

Engineering and Environmental Conswtanls
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Zone

Potable
Storage

Requirement
(1.0 ADD/ gal)

Fire flow
Storage

Requirement

(gal)

Total
Storage

Requirement

(gat)

Total
Existing
Storage

Capacity

(gal)

Total Future
Storage

Capacity

(Gan

Excess
Storage

Capacity'

(gal)

2850 1,193,664 180,000 1,373,664 2,200,000 826,336

2950 2,010,749 480,000 2,490,749 0 2,500,000 9,251
2950 N 232,371 180,000 412,171 350,000 (62,171)
3050 348,058 540,000" 348,058 0 0 (348,058)

3150 0 1,200,000 1,200,000

3270 736,034 270,000 1,006,034 0 1,000,000 (6,034)
3420 388,402 210,000 598,402 0 1,200,000 601,598

3570 1,568,160 270,000 1,838,160 0 1,800,000 (38,160)
3720 1,579,717 270,000 1,849,717 0 1,200,000 (649,717)

3900 1,788,127 210,000° 1,788,127 0 1,200,000 (588,127)

Well
Collection
Forebay

0 600,000 600,000

TOTAL 9,845,281 11,705,082 2,550,000 10,700,000 1,544,918

Sahuarita Water Company, LLC Water System Master Plan

5.3.3. Storage

Storage sizing requirements are based on meeting 1.0 times the ADD plus fire flow. Fire flow demands

will either be served by a Heating reservoir for the 2850, 2950, 3270, 3420, 3570, and 3720 Zones, or via

a pressurized booster station feeding off a reservoir for the 2950N, 3050, and 3900 Zones.

The storage requirements per zone are presented in Table 15. The Sahuarita Water system buildout

requires an additional 10.7 MG of storage distributed throughout the system to meet the storage criteria.

The proposed reservoir sizing to meet this requirement is summarized by zone in Table 16. These

reservoirs are anticipated to be constructed at the locations shown on Exhibit 2. These reservoirs will

float the 2950, 3270, 3420, 3570, and 3720 Zones and will have booster stations onsite to serve the 3050

and 3900 Zones. The booster station at the 2950 Zone will act as a redundant booster station to the

existing 3050 Zone booster station at the existing 2850 Zone reservoir site. Normal practice for

upgrading storage or supply is when the system demand is at 90 percent of the system supply or storage

capacity.

There will also be a 0.6 MG Well Collection reservoir designed at the Well No. 26 site. This reservoir

will serve as a forebay reservoir for the four new wells on the south side of the Rancho Sahuarita

property, Well Nos. 26, 27, 28, and 30.

Table 15. Future Reservoir Capacity Requirements

"Parentheses indicate negative numbers
aFire flow volume already provided in 2850 and 2950 Zone reservoirs
"Fire Flow volume already provided in 3720 Zone reservoir

WestLand Resources, Inc. 19
Engineering and Environmental Consultants
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Zone
Potable Storage

Requirement
(gallons)

Proposed
Storage Reservoirs

(gallons)

2 8 5 0 * 2,200,000 1,000,000 /  1,200,000

2 9 5 0 * 2,500,000 1,250,000 1,250,000

2950 N 350,000 350, 000

3050 0

3150 1,200,000 6 0 0 , 0 0 0  6 0 0 , 0 0 0

3 2 7 0 * 1,000,000 1,000,000

3 4 2 0 * 1,200,000 6 0 0 , 0 0 0  6 0 0 , 0 0 0

3 5 7 0 * 1,800,000 900,000 /  900,000

3 7 2 0 * 2,400,000 1 , 200 , 000  1 , 200 , 000

Forebay 600, 000 600>000

TOTAL 13,250,000 13,250,000

lllllllllIllllllllll I ll ll all

Sahuarita Water Company, LLC Water System Master Plan

Table 16. Proposed Reservoirs

*Zones with floating storage

5.3.4. Booster Station and Transmission Facilities

5.3.4.  1 b o o s t e r S t a t i o n s

Booster station facility sizing is based upon conveying the PDD from zones with excess supply capacity

to the zones within the water system without supply capacity. As can be seen on Exhibit 2, all of the

SWC wells are located in the 2850 and 2950 Zones. This situation occurs because the greatest hydrologic

water availability is located within these zones. The water that is extracted within these zones must,

therefore, be transported through booster stations to the remaining zones in the system. In zones that are

not served by floating reservoirs, the PDD and fire flow requirements must be supplied by the booster

station.

The 2850 Zone is currently a floating zone and will remain a floating zone, so there are no booster station

requirements for this zone. The 2950 Zone will be a floating zone upon construction of the new reservoir

at the intersection of El Toro and La CaNada Drive. Until this time, the 2950 Zone will be served by the

booster station at the existing 2.2 MG 2850 Zone reservoir site. The existing capacity of this booster

station is 2,550 rpm. Per WestLand's 2950 Zone booster station plans designed in January 2004, the first

pump of this booster station (250 rpm) is designed to be replaced by a 750 rpm pump to provide an

ultimate flow at this booster station of 3,050 rpm.

There will be a second 3050 Zone booster station at the site of the new 2950 Zone reservoir at the

intersection of EL Toro and La CaNada Drive. This booster station is expected to have a capacity of

approximately 2,400 rpm. This size is based on a portion of the buildout flow for the 3050 Zone PDD

plus 2,250 rpm tire flow.

WestLand Resources, Inc. 20
Engineering and Environmental Consultants
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Zone
PDB

(rpm)

Fire Flow Requirements

(rpm)

Tata! Required
Boaster Station

Capacity

(8p111}

Proposed
Booster
Station

Capacity

( m)I

2850 1,658
1,500

However, this is a floating zone, and therefore fire
flow is provided by the 2850 Reservoir.

N A, Floating N A, Floating

2950 2,793
2,000

However, this is a floating zone, and therefore fire
flow is provided by the filature 2950 Reservoirs.

2,793 3,050

2950 N 323 1,500 1,823 1,850

3050 483 2,250 2,733
1-2,400*
1-2,250

3150 8,417 NA 8,417 2- 4,300

3270 1,022
2,250

However, this is a floating zone, and therefore tire
flow is provided by the fixture 3270 Reservoirs.

1,022
1,100

3420 539
1,750

However, this is a Heating zone, and therefore fire
How is provided by the future 3420 Reservoirs.

7,395 7,500

3570 2,178
2,250

However, this is a floating zone, and therefore fire
flow is provided by the fixture 3570 Reservoirs.

6,856 6,900

3720 2,194
2,250

However, this is a Hoatlng zone, and therefore Ere
flow is provided by the future 3720 Reservoirs.

4,678 4,700

3900 2,484 1,750 4,234 4,300

Sahuarita Water Company, LLC Water System Master Plan

There will also be two 3150 Zone booster stations designed for the transport of flow from the 2850 and

2950 Zone Reservoirs to the forebay reservoirs located within Mission Peaks 3270 Zone. The 3150 Zone

booster stations will be sized to move PDD to the 3270, 3420, 3570, 3720, and 3900 Zones to serve State

Land, Mission Peaks, and Sahuarita Mission. The PDD demands of these zones is approximately 8,400

rpm, therefore each booster will provide 4,300 rpm. There will be an additional 2950 Zone booster

located at the well collection forebay storage reservoir that will transported treated or blended water to the

proposed 2950 Zone reservoir. This booster will move well capacity for Well Nos. 26, 27, 28, and 30

with an estimated combined capacity of 5,250 rpm.

The large capacity transfer booster stations (3150, 3420, 3570, 3720, and 3900 Zones) will be designed

with equal sized transfer booster pumps. The transfer booster stations will have dual suction manifolds

from each reservoir and dual discharge lines for redundancy and ease of maintenance. Each booster

station will be equipped with backup generators to ensure continued operation during a power outage. All

proposed booster stations will have an extra equal sized pump and separate electrical panels to operate

each pump to allow for pumps to be taken off-line for maintenance or replacement without having to

shut-down the entire booster station.

Table 17. Booster Station Capacity Analysis

*Includes existing booster station at the 2850 Reservoir and proposed 2950 Zone reservoir (comer of El Toro and La Cariada Drive).

WestLand Resources, Inc. 21
Engineering and Environmental Consultants
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Sahuarita Water Company, LLC Water System Master Plan

5.3.4.2 Transmission Mains

Exhibit l also shows the total capacity of transmission systems required for transporting water throughout

the system. Main size requirements can then be estimated based upon maximum velocity requirements

and maximum pipe friction losses in order to maintain adequate pressure within the system during PDD

plus fire flow conditions. The 3150 Zone mains will transport PDD for the 3270, 3420, 3570, 3720, and

3900 Zones. Large diameter mains are proposed to reduce head losses, operating and pumping costs.

Dual  water  mains t r ansfer  source water  th rough  the system and provide r edundancy for  future

maintenance or replacement. The water main between the proposed forebay reservoir at Well No. 26 and

the 2950 Zone reservoir will be required to transport well capacity from Well Nos. 26, 27, 28, and 30 with

an estimated combined capacity of 5,250 rpm. Well collection mains are sized based on the well capacity

being transported by them.

5.4. PROPOSED FAclLmEs

The facilities proposed to meet the future system buildout requirements are described below. These

facilities are also shown on Exhibit 2.

5.4.1. Well System Requirements

In accordance with Table 12, the future buildout capacity of the Sahuarita Water system is approximately

13,556 rpm, which  is equivalen t  to approximately 19.5 mil l ion  gal lons per  day (MGD) capaci ty

requirements. As was discussed in Section 5.3. l, in order to meet these peak day demands, an additional

seven wells at 1,500 rpm, one well at 750 rpm, and one well at 1,000 rpm will be required. These nine

wells will be supplemented by an extra well in case of a well outage.

The future and existing well site locations are shown on Exhibit 2. This report is not considering existing

Well Nos. 17, 18, 19, or 20 as part of the future system. Existing Well Nos. 17, 19, and 20 are planned to

be abandoned. Wells Nos. 17 and 19 will be replaced by proposed Well Nos. lR and l 9R.

5.4.2. Reservoir System Requirements

Based upon Table 15, it is anticipated that approximately 10.7 MG of additional reservoir capacity will be

required to provide 1.0 times the ADD plus fire flow. The proposed floating zone storage systems within

the SWC system will provide service to the 2850, 2950, 3270, 3420, 3570, and 3720 Zones. The 2950 N,

3050, and 3900 Zones will  be served via pumped storage. Reservoir  capacity will  be split  between

equally sized reservoirs, when possible, to allow for system flexibility and maintenance. The following

new reservoirs are proposed:

WestLand Resources,  Inc. 22
Engineering and Environmental Consultants
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Sahuarita Water Company, LLC Water System Master Plan

Two adj agent 1.25 MG 2950 Zone reservoirs located at the intersection of El Toro and La CaNada

Drive at southwest comer of the 3050 Zone (Exhibit 1). These reservoirs will have a combined

capacity of 2.5 MG.

A 0.6 MG Well Collection reservoir located at Well Site No. 26. This will serve as a forebay

reservoir to Well Nos. 26, 27, 28, and 30.

Two adjacent 0.6 MG forebay reservoirs located along the eastern edge of the Mission Peaks

project. These reservoirs will be phased and provide storage capacity for zones located within the

Mission Peaks and Sahuarita Mission projects. These reservoirs will have a combined capacity of

1.2 MG.I
A 1.0 MG floating 3270 Zone reservoir located within the Mission Peaks project.

Two adjacent 0.6 MG floating 3420 Zone reservoirs located within the Mission Peaks project.

These reservoirs will be phased and provide storage capacity for zones located within the Mission

Peaks and Sahuarita Mission projects. These reservoirs will have a combined capacity of 1.2

MG.

Two adjacent 0.9 MG floating 3570 Zone reservoirs located within the Mission Peaks project.

These reservoirs will have a combined capacity of 1.8 MG.

Two adjacent 1.2 MG 3720 Zone floating reservoirs located within the Mission Peaks project.

These reservoirs will have a combined capacity of 2.4 MG. Additional storage capacity for the

3720 and 3900 Zones is stored in the 3150 Zone forebay reservoirs.

5.4.3. Booster Station Requirements

The booster station locations, zone boundaries, and capacities are as follows:

Upgrade to the existing 2950 Zone booster station will be required. The upgrade will upside

pump I of this booster station from 250 rpm to 750 rpm to a total flow of 3,050 rpm.

A new 3050 Zone booster station will be required. This booster station will be designed at the

intersection of El Toro and La CaNada Drive next to the proposed 2950 Zone reservoirs. This

booster station is expected to have a capacity of approximately 2,400 rpm. This size is based on

a portion of the buildout flow for the 3050 Zone PDD plus 2,250 rpm fire flow.

WestLand Resources, Inc. 23
Engineering and Environmental Consultants
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An upgrade to the 2950 North Zone booster station will be required. A spare 550 rpm pump will

be added as future Pump 4 to this manifold. The addition of a pump to the booster station will

mean that the booster station capacity will meet the buildout requirements of PDD (2,793 rpm).

There will be a 5,250 rpm Well Collection booster station located at Well Site No. 26. This will

serve to transport water from the Well Collection Reservoir fed by Well Nos. 26, 27, 28 and 30.

Two new 3150 Zone booster stations will be required. The booster stations will be located at the

intersection of El Toro and La CaNada Drive next to the proposed 2950 Zone reservoirs and

adjacent to the existing 2850 Zone reservoir site and Well No. 23. These booster stations will

transfer PDD for the 3270, 3420, 3570, 3720, and 3900 Zones to the forebay reservoirs located on

the eastern boundary of Mission Peaks. Each booster will have a 4,300 rpm capacity.

A 3270 Zone booster station will be required to fill the 3270 Zone floating reservoir. This

booster station will be controlled by the level in the reservoir. The booster will be sized to

transfer PDD to the 3270 Zone. The proposed capacity of this booster station will be 1,100 rpm.

A 3420 Zone booster station will be required to till the 3420 Zone floating reservoir. This

booster station will be controlled by the level in the reservoir. The booster will be sized to

transfer PDD to the 3420, 3570, 3720, and 3900 Zones. The proposed capacity of this booster

station will be 7,500 rpm and will be phased in according to capacity requirements.

A 3570 Zone booster station will be required to fill the 3570 Zone floating reservoir. This

booster station will be controlled by the level in the reservoir. The booster will be sized to

transfer PDD to the 3570, 3720, and 3900 Zones. The proposed capacity of this booster station

will be 6,900 rpm and will be phased in according to capacity requirements.

A 3720 Zone booster station will be required to fill the 3720 Zone floating reservoir. This

booster station will be controlled by the level in the reservoir. The booster will be sized to

transfer PDD to the 3720 and 3900 Zones. The proposed capacity of this booster station will be

4,700 rpm and will be phased in according to capacity requirements.

A 3900 Zone booster station will be required to provide PDD plus fire flow to the 3900 Zone.

This booster station will be controlled by pressure in the 3900 Zone. The proposed capacity of

this booster station will be 4,300 rpm and will be phased in according to capacity requirements.

This site will be equipped with a back-up generator.

WestLand Resources, Inc. 24
Engineering and Environmental Consultants
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5.4 .4 .  Transmission System Requirements

A number of mains are required in order to provide transport capacity between wells and reservoirs,

provide additional capacity for fire flow to interior service areas, and improve the looping and layout of

the distribution system. In addition to the transmission mains between reservoirs, a concept distribution

system loop for fire flow and redundancy is proposed. The sizing of these mains should be confirmed

through further detailed analysis-

Dual large diameter water mains are proposed to move large volumes of source water up through the

system to the reservoirs in the highest zones. Dual mains allow continued water transport during a main

break or shut~down needed for maintenance purposes. Large diameter mains reduce system head loss

which in turn reduces the amount of pumping head needed to transport water from one zone to the next.

A reduction in pumping head will equate to a reduction in pumping electrical costs.

WestLand Resources, Inc. 25
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EXHIBIT A-8
(Map of Anticipated Development (Phases 1-3)

Within Proposed CC&N Extension Area)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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EXHIBIT A-9
(Proj ected Customers and Consumption (Years 1-5)

Within Proposed CC&N Extension Area)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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EXHIBIT A-10
(November 2007 Infrastructure

Projection (Years 1-5) and
February 15, 2008 Opinion of Probable

Construction Cost (Years 1-5))

l

N

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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EXHIBIT A-12
(Balance Sheet, Income Statement, and Annual

Operating Revenues, Expenses and Customers for
Projected Years 1-5)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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EXHIBIT A-13
(November 23, 2007 Application for Modification of

Designation of Assured Water Supply)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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ARIZONA DEPARTMENT OF WATER RESOURCES
OFFICE OF ASSURED AND ADEQUATE WATER SUPPLY

3550 NORTH CENTRAL AVENUE, 2nd FLOOR
PHOENIX, ARIZONA 85012

(602) 771 -8585 Fax: (802) 771-8689

DATE RECEIVED:

APPLICATION NO:

4

A

i

DESIGNATION OR MODIFICATION OF DESIGNATION OF ASSURED WATER SUPPLY APPLICATION
PART A - GENERAL INFORMATION

1. This is an application for: 0 New Designation 13 Modification of an existing designation

2. Name of municipal provider: Sahuarita Water Companv, LLC AMA: Tucson

ADWR No. 56-0003730000

3. Name and address of person representing the municipal provider:
Name: Mark Shamans
Title: General Manager
Address: PO Box 1520, Sahuarita. AZ 85629 Phone: 520-399-1105

E-Mail:mseamans(d2ranchosahuarita.com
Fax: 520-399-1095

Contact person for questions regarding this application:
Name: Kristen Whatlev
Company: WestLand Resources, Inc.
Address; 4100 E. Paradise Falls Drive, Tucson, AZ 85712

E-Mail:kwhatley@westlandresources.com
Phone: 520-206-9585 Fax: 520-206-9518

5. If not already on file with the Department, provide a map of the service area that includes the current and proposed
distribution system and any treatment or storage facilities and reference as an attachment.

I ]Up to date service area map on file with the Department
Hard copy of service area map attached
Electronic copy of service area map attached

Attachment:
Attachment:

Attachment A

U

I DO HEREBY certify that the information contained in this application and all information accompanying it is true and
correct to the best of my knowledge and belief. NOTE: If the applicant is a city or town, include a resolution of the
governing body of the city or town authorizing the person to sign the application.

J.V.C. Chalfant
Printed Name

Senior Vice-President, Sahuarita Water Company

Title

/ / ,  8 - 9 7
Sig tore Date

4.

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06



I

Souree of Supply 100 Year Volume (ac-ft)

Groundwater 1,098,300

Central Arizona Project Water

Direct treatment and delivery

Recovered water

Surface Water
Direct treatment and delivery

Recovered water
Effluent

Direct treatment and delivery
Recovered water

Other

Total 100-yr Volume t,098,300

1

PART B _ DEMAND ESTIMATE
ease use and attach the Designation Demand Spreadsheet provided by the Department (See h&p:// .amater.gov/

vVaterManagement_2005/Content/OAAWS/Designation_Demand_Spreadsheet.xls) OR provide and reference an attachment
detailing the assumptions used in estimating water demand. include projections of population and demand for each calendar
year for at least ten years from the date of this application. Attachment B

1,348

1,241

t0,983

2007CURRENT ANNUAL DEMAND: YEARZ

COMMITTED DEMAND;

PROJECTED DEMANDZ YEAR.-

Note: Projected demand should be for the 10th calendar year from the date of the application.

PART c- PHYSICAL AVAILABILITY OF SOURCE WATER

acre-feet per year

acre-feet per year

acrefeet per year 2034

A comprehensive hydrologic study must be submitted with this application, unless the Department has previously reviewed the
hydrologic conditions for this area and has issued a valid Letter of Water Availability or Physical Availability Determination.
Please indicate the evidence of physical availability and reference as an attachment: Attachment C

U Water Availability Letter f] Physical Availability Determination

New Hydrologic Study I] Other, please specify:

PART D- CONTINUOUS AVAILABILITY AND LEGAL AVAILABILITY OF SOURCE WATER

1. If the municipal provider has not yet established a service area right, please attach a copy of the initial Petition to Establish
New Water Service Area as submitted to the AMA.

w...i If applicant is a private water company, attach a copy of the existing Certificate of Convenience and Necessity or a copy of
the Decision and Order from the Arizona Corporation Commission establishing the CC&N or extensionofCC8.N. Reference as
attachment: Pendinq review and aporovai

3. To complete the table below, multiply the Total Annual Demand computed in Part B by 100 to obtain the 100-year demand
and enter at the bottom of the chart. Enter the appropriate 100-year demands for each type of water delivered to the
subdivision for each category.

9

4. See A.A.C. R12-15-717 and R12-15~718 for documentation that should be submitted as evidence of continuous availability
and legal availability (respectively) for each source of supply. Please reference attachment(s): Attachment D

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06
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PART E - FINANCIAL CAPABILITY

§¢ase check one of the following and include attachments as necessary:

U The applicant has constructed adequate delivery, storage, and treatment works.

[i The applicant has entered into written agreements requiring a potential developer to construct adequate delivery, storage,
and treatment works.
Attachment:

El If the applicant is a city or town, the applicant has:

[1 Adopted a five year capital improvement plan that provides for the construction, or the commencement of construction,
of adequate delivery, storage, and treatment works in a timely manner, and has submitted a certification by the applicant's
chief financial officer that finances are available to implement that portion of the Have-year plan, or

El Submitted evidence demonstrating that financing mechanisms are in place to construct adequate delivery, storage, and
treatment works in a timely manner.

13 If the applicant is a private water company, the applicant has received approval from the Arizona Corporation Commission
for financing the construction of adequate delivery, storage, and treatment works.

PART F - CONSISTENCY WITH MANAGEMENT GOAL

Please check all that apply below:

IX! Enrollment of the water provider as a member service area in the Central Arizona Groundwater
Replenishment District (Phoenix, Tucson and Pima! AMAs ONLY).

A separate application for membership must be filed with the Central Arizona Water Conservation
District, and the membership documentsmust be executed and recorded beforethe Designation will
be issued.

13 Extinguishment of grandfathered groundwater rights dedicated to the municipal provider's water service area.
Provide evidence and reference the attachment:

EJ Other. Please specify:

PART G .. WATER QUALITY

1. Are the well or wells from which water will be withdrawn by the municipal provider within one mile of a Water Quality
Assurance Revolving Fund (WQARF) or Superfund site? Cl Yes 13 No.

If "Yes", please submit a contaminant migration and mitigation analysis demonstrating that the water supply will continue to
meet the water quality requirements in A.A.C. Title 18, Chapter 4, and reference as attachment;

z. 13 Municipal provider is or will be regulated by the Arizona Department of Environmental Quality (ADEQ) or another
governmental entity with equivalentjurisdiction, If this applies, independent proof of adequate water quality is not required,
please skip to Part H,

3. If the municipal provider serves or will serve 15 customers or Tess, provide current (within the last 60 days) analytical
results on water samples taken from a well or wells constructed within the service area, demonstrating that the water
meets the water quality requirements in A.A.C. Title 18, Chapter 4, and reference as attachment:

NOTE: information on the required water quality analyses may be found at the ADEQ website http://vwvw.adeq.gov.

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06



1 PART H - CONSISTENCY WITH MANAGEMENT PLAN

15 For the municipal or county jurisdictionwithin which the servicearea is located, list any water conservation ordinances and
fly describe the sections that apply to the water service area. If they will serve as evidence of your demand projections,

,,.ease reference as attachment.
Arizona Revised Statue 45.312 (State Plumbing Code Standards for Low Flow Fixtures)

2. Generally describe any other current or proposed conservation practices, rates, fees, restrictions, policies and devices to

be utilized within the service area to meet the conservation requirements of the Management Plan:

Low water use plumbing fixtures for commercial and residential, non-invasive arid-tolerant landscape plants for

residential front yards and commercial landscaping. Reclaimed water re~use on park landscaping, school yards,

athletic fields, road medians and trails.

NOTE: If demand estimates rely on these conservation requirements, please reference attachment:

PART I ._ FEES

Please calculate fees by completing the appropriate items below, and include the total fees with your application, Payment may
be made by cash, check, or credit card. Checks should be made payable to the Department of Water Resources. Failure to
enclose the required fees will cause the application to be returned. Fees for designations of assured watersupply are
authorized byA.R.S. §45-113.

IF THIS WATER PROVIDER HAS NOT BEEN DESIGNATED PREVIOUSLY, OR IF THIS APPLICATION IS A
MODIFICATION OF AN EXISTING DESIGNATION THAT INCLUDES EVALUATION OF PHYSICAL, LEGAL, AND
CONTINUOUS AVAILABILITY OR CONSISTENCY WITH MANAGEMENT GOAL, USE THE FEE CALCULATION METHOD
BELOW!

;

$ 1000.00Basic Application fee (includes first 1,000 acre-feet)

2. Per-acre-foot review fee (for water use in excess of the first 1,000 acre-feet);

Total acrefeet of current demand in this application
Less first 1,000 acre-feet
Acre-feet subject to additional review fees 348 X $.50 per acre-foot:

1,348
-1oo0

Subtotal (add items #1 and #2) NOT TO EXCEED $10,000
$174.00
$1174.00

$ 225.00

3.

4. Indicate the appropriate AMA and enter the associated Public Notice Fee:

Phoenix AMA $ 52.00
Tucson AMA $ 225.00
Penal AMA $ 125_00
Prescott AMA $ 75.00
Santa Cruz AMA $ 50.00

El
13
EI
[I
CI

5. TOTAL FEE DUE (add items #3 and #4 - NOT TO EXCEED $10,000):

IF THIS IS A MODIFICATION OF AN EXISTING DESIGNATION APPLICATION AND DOES NOT INCLUDE AN

EVALUATION OF PHYSICAL, LEGAL, AND CONTINUOUS AVAILABILITY OR CONSISTENCY WITH MANAGEMENT

GOAL, USE THE FEE CALCULATION METHOD BELOW:

1.

$1.399

$

$

500.00Basic Application fee (includes first 1,000 acre-feet)

2. Indicate the appropriate AMA and enter the associated Public Notice Fee:

Phoenix AMA $ 52.00
Tucson AMA $ 225.00
Penal AMA $ 125.00
Prescott AMA $ 75.00

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/06)
REV 12-22-06
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ATTACHMENT A

PROPOSED SERVICE AREA MAP

Attached is the proposed water system master plan to Service expansion areas.
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ATTACHMENT B
DEMAND ESTIMATE

The Designation Demand Spreadsheet is attached
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ATTACHMENT C
NEW HYDRQLOGIC STUDY

Attached is the new hydrologic study prepared by Brown and Caldwell to support the additional
demand detailed in this modification.
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ATTACHMENT D

R12-15-717 Continuous Availability

The proposed source is groundwater. The water master plan in Attachment A details the
proposed wellsneeded to meet the planned expansion demands.

R12-15-718 Legal Avmabimy

The applicant is a private water company, an application for extension of theCC&N is planned to
be submitted tothe ACC for consideration on November 26, 2007. The proposed source of water
is groundwater to be withdrawn within the Tucson AMA. Sahuarita water Company currently
has a service area right established (56-000373.0000).
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EXECUTIVE SUMMARY

The hydrogeologic analysis presented herein demonstrates the physical availability of 10,983 acre-feet per year
(AF/yr) of local groundwater resources for 100 years for the existing and planned expansion of Sahuarita
Water Company's (SEC) water service area. The physical availability demonstration provided by the
hydrogeologic analyses supports a Modification of a Designation of an Assured Water Supply application for
the Water Company. The planned expansion will serve potable groundwater resources to two proposed
development projects including the Mission Peaks and Sahuarita Mission development projects, and an
existing school site. Mission Peaks may also include development on an adjacent State Land parcel.
Additional potable groundwater resources may also be served (bulk sales) to 500 existing off-site units at due
adjacent Magee Ranch by a stand-pipe system. The existing school site includes the existing Sahuarita Unified
School District Campus (K through 12). Additional development is also planned within the existing water
service area including the Rancho Sahuarita Master-Planned Community. A total population of about 82,700
will be served potable groundwater resources by the Water Company in 2034, scheduled build out year, to
about 32,400 housing units and associated commercial development.

Groundwater development from the local basinfill groundwater aquifer beneath SWC's existing water service
area will be the principal source of water to meet projected SWC water demands. As of the date of this
report, the SWC owns six wells and leases one well from the Town of Sahuarita. Groundwater is currency
being withdrawn from two active wells, Well Nos. 14 and 18. Well No. 14, the leased Town of Sahuarita well,
is also used to maintain lake levels of the Sahuarita Town Lake. The SWC has plans to install 10 new potable
water supply wells to serve potable groundwater resources. Well No. 14 will be phased out for domestic use
in 2009, but will continue to be used to maintain lake levels of the Sahuarita Town Lake by applying Type 1
water rights associated with die property area.

To demonstrate the physical availability of an Assured Water Supply (AWS) within the Tucson Active
Management Area (AMA) utilizing groundwater resources, it is required that current, committed and
projected groundwater withdrawals over 100 years will not result in the depda-to-water to exceed 1,000 feet
from ground surface or depth to bedrock, whichever is less. Furdiermore, groundwater must also be of
acceptable quality for potable use. Lastly, the proposed water uses must be consistent with the Rules and
Regulations of the Arizona Department of Water Resources (ADWR) pertaining to demonstration of an
AWS within an AMA (A.R.S. 45-576).

The methods applied for the analyses were pre-approved by staff of the ADWR Hydrology Division, and
Assured and Adequate Water Supply offices during a pre-application meeting held in mid-2007. Interim
water demand analyses were also performed at the request of ADWR staff. The hydrologic study area agreed
to by ADWR staff at the pre-application meeting covers an area of about 500-square miles south to the Santa
Cruz County line and north to southern portions of the City of Tucson just northeast of Interstate 10.

Compilation and analyses of current, committed and projected water demands within the hydrologic study
area indicate that future net groundwater withdrawals within die hydrologic study area will not increase
significantly as a result of significant reductions in projected agricultural stumpage. Current water demands
within the hydrologic study area total about 105,000 AF/yr. These current demands include municipal,
agricultural and industrial demands including mine stumpage. C)f the total, about 32 percent is attributed to
agricultural stumpage and about 33 percent is attributed to mining and industrial stumpage. The total includes

ES-1

P:XRar1ch0_Sahuarita.Water C0mpany'»133501 RSWC.AWS Hydro.Study§DeIiverabies\Repnrts\Final_SWC_Hydro|ogy_Repofu12107.d0c/md

48

8 ay: r~ Et 1-



Executive Summary{ Assured Water Supply Hydrology Report for Rancho Sahuarita Water Company

1,259 acre-feet (AF) of municipal water demand in 2006 for SEC or about 1 percent of total groundwater
pumped with the hydrologic study area.

Projected demands within the hydrologic study area, which include current and committed water demands,
total about 111,500 AF/yr. This is an increase of only about 6 percent from current stumpage. This total
includes 10,983 AF/yr of projected stumpage for SEC in 2034, which is the scheduled build-out year, or
about 10 percent of projected stumpage. Committed water demands associated with approved or pending
study area AWS analyses on record with ADWR totals about 18,500 AF/yr. The insignificant increase from
current water demand totals is attributed to a reducion of about 22,000 AF/yr of agricultural stumpage for
Farmers Water Company, located adjacent east to SEC, as agricultural lands are retired and developed for
residential uses. This projected reduction of agricultural groundwater usage for Farmers Water Company is
documented in the hydrology study submitted to ADWR in 2006, along with an application of an Analysis of
an AWS for the water company.

To assess the future hydrologic impacts of future groundwater development by SEC, a three-dimensional,
numerical groundwater flow model ("SEC model") was constructed for the southern portion of the Tucson
AMA. In order to ensure consistency with current modeling efforts by ADWR, the primary source of
information and guidance in the development of the model was ADAR's Modeling Report No. 13 by Dale
Mason and Liciniu Bota, Regional Grozzndwafer Flow Mode/ of theTuesan Arrive ManagewentArea, Tuexon, Arig0I14:
.fiffiu/ationandA]J]J§eaz'ion,2006 (ADWR, 2006) as well as the digital model files for the Tucson AMA model
("TAMA model"). The TAMA groundwater model was modified to incorporate new hydrogeologic data
gathered from exploratory boring analyses and aquifer testing programs performed by Brown and Caldwell
for the sec in 2006 and 2007.

The groundwater model, incorporating current, committed and projected groundwater demands within an
approzdmate 500-square mile hydrologic study area, was applied to project water-level conditions in 2107, a
100 year period. Computer simulations were performed including only 5 percent of about 20,000 AF of
annual artificial recharge of Central Arizona Project water at the Pima Mine Road Recharge Project and with
no recharge for the North Borrow Pit, both located just north of SEC. The hydrologic simulations analyses
demonstrated that maximum depth-to-water in the vicinity of SEC's water supply wells is projected to range
from 610 to 785 feet below land surface in 100 years. These projected depths meet the requirement for AWS
analyses for the Tucson AMA in that depth-to-water in 100 years cannot exceed 1,000 feet from the ground
level or depth-to-bedrock, whichever is less.

Groundwater quality analyses performed on groundwater samples collected from active wells and exploratory
borings reveal favorable groundwater quality for potable use based on current regulatory limits. The
proposed water uses will be consistent with the Rules and Regulations of ADWR, pertaining to
demonstration of an AWS within an AMA (A.R.S. 45-576) .

The hydrologic analyses presented invoke a number of conservative elements in demonstrating the physical
availability of sufficient groundwater resources. The principal elements are as follows:

New wastewater treatment plant will be constructed for the new developments. No effluent reuse or
artificial recharge of effluent generated by the new developments was included in the hydrologic
simulations. Potentially up to 60 percent of equivalent volume of stumpage may be available for
future reuse or recharge.

Mine and agricultural water usage in the hydrologic study area will likely not be at current levels for
100 years. Hydrologic simulations assume current levels of stumpage will remain constant. Mine life
will likely be exhausted, and agriculture usage will likely be retired and transferred to municipal uses.
A significant net reduction in overall water usage will likely occur.
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Executive Summary Assured Water Supply Hydrology Report for Rancho Sahuarita Water Company

Artificial recharge of Central Arizona Project (CAP) water at the Pima Mine Road Recharge Project
will likely continue into the distant future and potentially be augmented in the future. Currently
annual recharge totals about 20,000 AF/yr. Hydrologic simulations only applied 5 percent of the
total as required by ADWR. North Borrow pit may also be in operation within d'le simulated period.
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1. Introduction Assured Water Supply Hydrology Report for Sahuarita Water Company
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I N T R O D U C T I O N

This report is submitted to the Arizona Department of Water Resources (ADWR) to support a Modification
of a Designation of an Assured Water Supply for the Sahuarita Water Company (SEC) (formerly Rancho
Sahuarita Water Company) in Sahuarita, Arizona. The SEC's Certificate of Convenience and Necessity
(CC&N) water service area is located in Pima County, Arizona within the Tucson Active Management Area
(Tucson AMA). AMAs are areas designated by the ADWR as areas deemed to require active groundwater
management by the State of Arizona. The SEC's water service area is included in the Upper Santa Cruz
River groundwater basin.

In 1996, hydroLoGIc Consultants, LLC prepared the original application and supporting hydrology study
for a Designation of an Assured Water Supply for Interchange Water Company for a total of 10,800 single
family housing units. Interchange Water Company was the former name of SEC. The study demonstrated
the physical availability of 3,551 acre-feet per year (AF/yr) of groundwater for 100 years. In 2003,
hydroLoGIc Consultants, LLC conducted a subsequent hydrology study to support a Modification of an
Assured Water Supply application for an additional 3,000 single-family housing units and associated
commercial development. This study demonstrated the physical availability of an additional 1,149 AF/yr of
groundwater, with a total physical availability of 4,700 AF/yr of groundwater for 100 years.

The SEC is concurrently, as of the date of this report, in the process of expanding the current limits of the
CC&N water service area under the regulatory authority of the Arizona Corporation Commission (ACC) .
The intent of the proposed expansion is to serve potable groundwater resources to two proposed residential
and commercial development projects west of the easting CC&N area and an existing school site surrounded

by the e>dsting CC&N area. The two proposed developments include the Mission Peaks and Sahuarita
Mission projects. The e>dsting school site includes the Sahuarita Unified School District Campus (K through
12). Figure 1.1 illustrates the locations of these proposed developments and the school site. Mission Peaks
may also include development on an adjacent State Land parcel. Additional groundwater resources may also
be served (bulk sales) to 500 existing off-site units at due adjacent McGee Ranch by a stand-pipe system. The
existing school site includes the Sahuarita Unified School District Campus (K through 12). Additional
development is also planned within the existing water service area that includes the Rancho Sahuarita Master-
Planned Community. A total population of about 82,700 will be served potable groundwater resources by the
SEC in 2034, scheduled build-out year, to about 32,400 housing units and associated commercial
development.
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2. Scope of Work Assured Water Supply Hydrology Report for Sahuarita Water Company

As§ @§D wAl~§m SUPPLY HYDWDLOGY REPORT FO
SAHUARITA WATER COMPANY

'°\
¥ x

2. SCOPE OF WORK

The purpose of the analysis presented in this report is to demonstrate that sufficient local groundwater
resources are physically available for the proposed water uses for the next 100 years. The report presents
sections describing elements of water demand, supply, and adequacy. The proposed water uses will be
consistent with the Rules and Regulations of ADWR, pertaining to demonstration of an AWS within an
AMA (A.R.S. 45-576). To demonstrate the physical availability of an AWS within the Tucson AMA utilizing
groundwater resources, it is required that current, committed and projected groundwater withdrawals over
100 years will not result in depth-to-water to exceed 1,000 feet from ground surface or depth to bedrock,
whichever is less. Furthermore, groundwater must also be of acceptable quality for potable use. Methods
applied for the analyses were presented and were in concurrence with staff of the ADWR Hydrology Division
and Assured and Adequate Water Supply offices at a pre-application meeting held in mid-2007. Interim study
area water demand analyses were performed at the request of ADWR staff. The hydrologic study area extent
agreed to by ADWR at the pre-application meeting covers an area of about 500-square miles south to the
Santa Cruz County line and north to southern portions of the City of Tucson just northeast of Interstate 10.

The scope of work for the hydrology study includes elements of demand, supply, and adequacy. Elements of
demand include the compilation of past, current, committed, and projected water demands for SEC,
including the new projected demand within the expanded CC&N area, other major water providers, and
other water users within the defined hydrologic study area. The hydrologic study area with the locations of
the principal water providers is shown on Figure 2.1. Elements of supply include an evaluation of the current
hydrogeologic conditions to assess local groundwater resource availability. Elements of adequacy include
calculations of physical availability of groundwater resources by quantifying projected water-level impacts in
100 years by three-dimensional groundwater computer modeling methods.
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Figure2-1 - Hydrologic Study Area
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From ADWR "55"File database, 2007 for Rancho Sahuarita Water Company Wells No. 14
(ADWR Registration No. 55-611142) and Well No. 18 (ADWR Registration No. 55-611144)

I IA A A A n A 'v

WITHDRAWALS (200z.2006) (AF)

2003 20052004
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A S S U R E D  W A T E R  S U P P L Y  H Y D R O L O G Y  R E P O R T  F O R
S A H U A R I T A  W A T E R  C O M P A N Y

3. ELEMENTS OF DEMAND

3.1 SAHUARITA WATER COMPANY WATER DEMANDS

3.1.1 Current Water Demands

Potable water demands for SEC have grown in the past few years as a result of a strong housing market. By
2006, approximately 3,650 single-family and active-family adult housing units were served potable
groundwater by the SEC. Table 3-1 below tabulates groundwater wididrawals for 2002 through 2006.

2002 2006

3.1.2 Projected Water Demands

As stated in Section 1.0, the SEC has plans to serve potable groundwater resources to an expanded water
service area, as well as additional developments within the existing water service area of the Rancho Sahuarita
Master-Planned Community. The expanded service area consists of two proposed residential and commercial
development projects and an existing school site. The two proposed development projects include Mission
Peaks and Sahuarita Mission development projects. The school site is the Sahuarita Unified School District
Campus (K through 12). The locations of the proposed developments are shown on Figure 1.1. Mission
Peaks development may also include development on an adjacent State Land parcel indicated on Figure 1.1.
Additional potable water resources may also be served (bulk sales) to 500 existing off site units at the adjacent
Magee Ranch by a stand-pipe system and is included in the water demand calculations.

The proposed developments will be built in phases. Build-out for all of these developments is projected for
2034. Table 3-2 below summarizes planned number and types of housing units, estimated square footage of
associated commercial development, anticipated year of commencement of water service for the initial phase,
and projected build-out year.
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Elem. a

Middle

School

(students)

High

Schools

(students)

Schools

Development Commence

Water Service

-Initial Phase

Year

Anticipated

Build-out

Year

Single-

Family

Units

Active-

Adult

Units

Multi-

Family

Units

Rancho Sahuarita NA 2018 10,086 1,460 3,072,935 1 ,226 3,150

Mission Peaks &

State Land Parcel 2010 2034 13,9231 2,371 1.506 1,105,336 956 5,343

Sahuarita Mission 2011 2023 3,000

Sub Total 27,009 3,831 1,506

TotaI 32,346 housing units

4,178,271 sq feet of commercial

development

1 : includes 500 units for the Magee Ranch

Capita Per

Housing Unit

(du)

Gallons Per

Capita Per Day

(good)

Acre-feet Per

Acre Per Year

(AFlAc/yr)

Gallons Per

Student Per

Day (gpsd)

Gallons Per

Student Per

Day (gpsd)

Single-Family Units 2.7 101

Active-Adult Units 1.8 123

Multi-Family Units 1.9 68

Schools 25 43

Commercial 2.25

Construction Water Use Rate = 10,000 gallons per lot

Lost and Unaccounted for Water = 10 percent

lARY OF WAT

Residential

Water Demand

Rate

I DEMAND C0

Commercial

Water Demand

Rate

High School

Water

Demand

Rate

3. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

Residential

Commercial

(sq feet)

Water demands were calculated with ADWR water demand constants from the Tucson Active Management
Area Third Management Plan. Summary of water demand constants are tabulated in Table 3-3 below.

Residential

Occupancy

Rate
Development Type

Elementary

and Middle

School

Water

Demand

Rate

Based on the water demand constants in Table 3-3 and development parameters in Table 3-2, the total
projected water demand at build-out year of 2034 for the SWC, including the expanded water service area, is
calculated as 10,983 AF/yr. A water demand calculation spreadsheet is included as Appendix A.
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IRRIGATION 32,988.1 32.0%

MUNICIPAL 22,132.8 21.5%

MINING 20,358.2 19.8%

INDUSTRIAL 13,741.0 13.3%

MONITORING 5,706.1 5.5%

DOMESTIC 4,079.2 4.0%

OTHER - MINERAL EXPL. 1,215.4 1.2%

OTHER- PRODUCTION 1 135.7 1.1%

UTILITY (WATER CO) 715.4 0.7%

UNKNOWN 441 .5 0.4%

NONE 228.7 0.2%

COMMERCIAL 207.3 0.2%

TEST 87.4 0.1%

STOCK 35.6 0.0%

TOTAL 103,072.5 100.0%

1 - Sector Data from ADWR Wells"55" Database, 2007A.

-1-11
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3.2 HYDROLOGIC STUDY AREA WATER DEMANDS

3.2.1 Other Current Water Demands

Other current water demands (not including SEC) for the hydrologic study area were compiled from ADWR
databases (2007a, 2007c and 2007c). Average recorded stumpage for 2002 to 2006 was considered
representative of other current water demands. These water demands include water providers, agriculture
and non-agriculture demands and are illustrated on Figure 3-1. These other current water demands total
103,072.5 AF/yr pumping from 335 wells within the hydrologic study area. Summary of water usage by
sector for the hydrologic study area is tabulated in Table 3-4 below based on ADAR's water-use coding of
water producion wells (ADWR, 2007a).

SECT0R1

WATER

USAGE

(AVERAGE

2002 TO

2006)AFNr

PRECENT OF

TOTAL

Exempt well stumpage was also included in the current demands, as requested by ADWR AWS staff to cover
any "wildcat" subdivisions in the hydrologic study area. It was assumed that each exempt well in the
hydrologic study area pumps about 1 AF/yr. A total of 1,041 exempt wells are included within die
hydrologic sandy area and are also illustrated on Figure 3-1. As a result, an additional 1,041 AF/yr of exempt
well pumping was included within the hydrologic study area.
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3. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

3.2.2 Other Projected Water Demands

Projected water demands (not including SEC's current and expanded water service area water demands)
include current and committed demands within the hydrologic study area. Current demands also include
exempt well pumping, as mentioned in Section 3.2.1. Committed demands include approved and pending
AWS demands not yet being served.

Based on interim discussions with ADWR AWS staff, ADWR requested that Brown and Caldwell quantify
the full allotment of all active non-irrigadon groundwater rights and unallocated service area rights within the
hydrologic study area. Brown and Caldwell conducted an interim analysis by compiling the water rights
within the hydrologic study area and comparing the total with average recorded stumpage for 2002 to 2006,
which includes agricultural pumping.

ADWR provided Brown and Caldwell a listing of water rights in the study area from ADAR's Registry of
Groundwater Rights (ROGR) database (2007b). Irrigation and Type 2 Non-Irrigation GFR were removed
for the analysis, because it was conjectured that retirement of these irrigation rights will occur as growth of
potable uses continue, and Type 2 Non-Irrigadon may be moved anywhere throughout the Tucson AMA.
Based on the analysis, total recorded stumpage for 2002 to 2006 was generally in agreement to total of
groundwater rights. ADWR concurred that an average of 2002 to 2006 stumpage fully accounts for active
non-irrigation groundwater water rights and could be utilized representing a portion of projected stumpage
related to current demands.

An analysis of unallocated potable water demand was performed using ADAR's Assured and Adequate
Water Supply database (2007c) to evaluate committed demands within the hydrologic study area. It was
assumed that approved AWS analyses on record from 1975 through 2004 is part of the current demand being
served and not part of committed demands. To evaluate this assumption, current 2006 recorded stumpage
was compared to approved-AWS subdivision water demands from 1975 to 2004 within the hydrologic study
area. If lot or demand information was not available in this database, Pima County Assessors information
was reviewed for the information. ADWR water use constants were used to estimate water demands for
these subdivisions. Similarly, approved applications associated with commercial demands were calculated by
the acreage of the commercial project and utilizing a demand factor of 2.25 acre-feet per acre per year
(AF/acre/year). The analysis determined that the total estimated water demands of approved AWS analyses
through 2004 were approximately equivalent to the current demand, indicating that these demands can
reasonably be assumed to part of the current demands.

As a result, committed demands are assumed to be any AWS analyses on record and approved or pending
approval by ADWR from 2005 to the present. These data were compiled from ADWR Assured and
Adequate Water Supply database (ADWR, 2007b). Water demands associated with applications approved
prior to the year 2005 are considered currency being served and built-out, and therefore part of the current
water demands. Water demands associated with applications approved from 2005 to present are classified as
committed demands and are included in Table 3-5 below. These demands total to 15,008 AF/yr. Table 3-6
presents pending applications as of the date of Mis report totaling 479 AF/yr, also considered committed
water demands.

Based on a review of Farmers Water Company AWS submittal for Sahuarita Farms (north half) and
Continental Farms (south half) (Clear Creek Associates, 2006), much of the agricultural lands currency
irrigated will become retired and be developed into residential subdivisions. Residential water demand based
on Table 3-5 is 14,438 AF/yr. No build-out schedule for the residential development was noted. Continued
irrigation demand will total 5,000 AF/yr. Current water demand for the water company based on average of
2002 to 2006 stumpage records totals 27,094 AF/yr. Assuming all current stumpage is attributed to
agricultural uses, agricultural demands will be reduced by about 22,094 AF/yr.

3-5

P:\Rancho_Sahuarita_Waher_Company\133501 - RSWC_AWS_Hydro Stud, J£:"3§¥9S'.R8§)6'*8.Fi?'W83 SWC_Hydro!ogy_Rep0rtj12107.dc>cfmd



Community Water Company of
Green Valley

Las Campanas Blocks D G E, Lots 1.26B &
Common Area A 268 27-401825 is S 13 E 10 7a.20 01/03/06

Community Water Company of
Green Valley LaJo Venue 27401602 17 s 13 E 27 31.38

Community Water Company of
Green Valley

Las Campanas Blocks D & E, Lots 1~26B &
Common Area A 268 27-401825 LB s 13 E 10 7s.20 1/3/2006

Community Water Company of
Green Valley La Jo Verde 27-401602 17 s 13 E 27 31.38

Community Water Company of
Green Valley La Joya Verde II 27401633 17 s 13 E 35 1486

Convnunily Water Company of
Green Valley |La aVerdellI 27-400885 17 S 13 E 35 42.76

Community Water Company of
Green Valley LaJo Verdelll 27400886 17 s 13 E 35 46.26

Community Water Company of
Green Valley 1LaJ Verde lll 27400887 17 S 13 E 35 26.24

Farmers Water Com 'iv
De Anza LinksII Lots 1-17 and Common
AfeasA& B 17 27401810 18 s 13 E z1 a a 4 6.52 01/30/06

Farmers Water Company
Sahuarita Acres, Lots 1-71 and Common
Aida A' 71 27-500023 17 s 14 E B 21.B1 04109107

Farmers Water Company
Sahuarila Farms (N. half) and Continental
Farms (S. halt)' 28-500050 14,438.46 07/30/07

Green Valley Water District
Saar Del Viejo, Lots1-81 Common Areas
A a B 81 27-401607 18 s 13 E 22 26.65 03/17/05

QuailCreek Water Stone House 222 27.401424 18 s 14 E a 84.66 01/25/05

| .R Water Com "v

Candela, an RCP Subdivision, Lo¢s 1-143,
CommonAreasA,B&C,BIocksA&B 143 27-401727 15 s 14 E 10 57.06 nnsum5

1Ray W ater  C am

Desert Points, Lots 1 45 and Common
Areas A' a 'B' 45 27-402265 15 s 14 E 10 15.83 03130/07

Undeiennined I |Swan Southlands Dave went 8525 28-401840 16 s 14 E 3117.36 06112106

m a l 1s,00s AF

I I I IL. to retie icdural uses.1- Sahuarita Farms and Colwilelltal Farms

u
»¢plseamnnam¢(sun¢wi§un,lusuer

nmwm .¢l=~) rawnshp woe Section

27-70029s.0000

La Joya Verde Rancho
Abfego III, Lots 1~15 and
CommonArea 'A'

Commumly Water
Company of Green Valley T17S. R13E, Sec35 4.79

27-7002758000
Las Campinas, BW C, Lots
1-283 and Common Area ' A

Community Water
Company of Green Valley T18S R13E Sec 10 91.14

27-700391 .0000 La Jolla Venue Commercial |.
Community Water
Co y of Glean Valley 16.00

27401781.0000 Canoe Preserve Famers Water Company T18$, R13E, Sec35 36.38

U%l19111"¢4* ram
Number

Location

3 .

Projected water demands within the hydrologic study area are illustrated on Figure 3-2.
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Uepafunem Felic
Humber

27-7003540000

Madera Highlands, Villages
27 and 29, Common Areas
' 3 ' , ~E", .F.. and 'G ' Farmers Water Company

T18S, R13E Sec 12, 13,
T18S. R14E, Sec 18 70.52

21-s00014.0000

Canoa Randl,Block27
South,Lots 1-356 and
Common Areas 'A' and 'B'

Green Valley Water
Company

Tws, mas, Sec s, 9,
16, 17 108.08

51402270.0000
Elephant Head Partnership
LLC N/A T19S. R145 Sec 30 63.70

27-700397 Ridgeline New Water Provide
T19$, R14E. Sets 10-
20, 29.30 8B.49

ml 479 AF

lllllllll II Ill I I I
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Current 1 ,259.8 103,072.5 1,041 105,373.3

Projected 80,978.5110,983 1,041

Committed 18,0082

Pending Committed

l  ITotal Projected & Committed Water Demands in Hydrol ic Study Area = 111,489.5 AFNR
1 - Includes reduction of agricultural stumpage for Farmers Water Company from 27,094 AFlyr to 5,000 AFlyr, an estimated
reduction of 22 094 AFlyr
2 _Includes 14,438 AFlyr future potable water demands for Farmers Water Company.

.z,...*~§
.o

* •

.' ' . r 1... • c •
.

305
\..°c

Q

PG .»|'
Up

- n i84

_ imnnrwaw
uh-nanuscnrfvtl

:=;>
.» '¢

3. it*we

.mm

. cong

Diameter
(ilullw

W°1 Dlll||\
J r

. u.

UIIW
Salem
0111111 n

ur l

41 :3..

Lowa
num

rSann
mum

1 55-562962 D(17-13)11 did a
Steel. Mlled Slots. 12 mtg par

7001. 3l16'X3' $08 500 430 490 9/26/1997

12 55-511141 D(17-13)01 ebb 24 sm, Milled Slots. 24 was. we' 982 21a 970 5/27/1970

14 55-G11142 D(11-13}01 acc z4
Seal, Milled Slots, 20 lows.

1135 435 1135 10B1197l

17 55-611143 D(16-13)36 cb 24 Steel. Milled Sluts. 24 van. %'xi' 1053 241 1030 12/20/1914

11 s5-611144 0m-13)01CM 20 s m  S l i d 905 4z4 ask 4nlns1s

19 55-611145 D(17-13)01 bac 24 SCI, Milled Slots. 24 lows. 'A'X3' 990 210 972 51511981

20 55-611145 D(16-13)36 add 24 sm, Millod SIUB. 26 was. %'xi' 975 240 975 9122n989

3. Elements of Supply Assured Water Supply Hydrology Report for Sahuarita Water Company

3.3 TOTAL WATER DEMANDS

Total water demands compiled for the hydrologic study area are tabulated in Table 3-7 below.

93,002.5

479

3.4 WATER SOURCE
Groundwater development from the local basinfill groundwater aquifer beneath the existing SEC's water
service area will be the principal source of water to meet projected SEC water demands. The SEC, as of the
date of this report, owns six wells and leases one well from the Town of Sahuarita. Information regarding
these wells is included in Table 3-8 below. Groundwater is currency withdrawn from two active wells, Well
Nos. 14 and 18. Well No. 14 is leased to the SEC by the Town of Sahuarita and is also used to maintain lake
levels in the Sahuarita Town Lake.

Note: Wells in bold are active wells as of the date of this report

Based on recent groundwater sampling and analysis, both wells, Well Nos. 14 and 18, produce potable

groundwater. Other wells not utilized are considered to be beyond service life and plans are in place to

abandon the wells. Well No. 1 has recently been converted to a monitoring well.

Based on water demand requirements at build-out in 2034, the SEC has plans to install 10 new potable water
supply wells and phase out use of Well No. 14 for dornesdc use in 2009. This well will continue to be used to

3 - 9
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Well
Active or Future

Wells

ADWR Registration

No.

Cadastral

Location

Current or

Anticipated Pump

Capacity iQpmi

Groundwater

Production

Potential and

Groundwater

Quality

Confirmed?

Protected

Groundwater

Production at

Build-out

(2034) (AFlyr)

Well No. 14 Active 55-611142 D-17-13 YACC 1 ,900 Yes 0

Well No. 18 Active 55-611144 D-17-13 1CDD 1 ,400 Yes 1,014.9
Well Site No. 17R Future NA D-16-13 SBCCA 1,500 No 1,087.4
Well Site No. 19R Future NA D-17-13 1 BDB 1,500 No 724.9

Well Site No. 21 Future NA D-17-13 1CDB 1 ,000 Yes 1,087.4

Well Site No. 23 Future NA D-17-13 11BAA 1 ,500 Yes 1 ,087.4
Well Site No. 24B Future NA D-17-13 11CAA 1 ,500 Yes 1 ,087.4
Well Site No. 25 Future NA D-17-13 14ABA 1 ,500 No 1 ,087.4
Well Site No. 26 Future NA D-17-13 14DDC 750 Yes 543.7

Well Site No. 27 Future NA D-17-13 23ACC 1 ,500 No 1,087.4
Well Site No. 28 Future NA D-17-13 23DDA 1 ,500 No 1,087.4
Well Site No. 30 Future NA D-17-13 14DBA 1 ,500 No 1,087.4

Total : 10,983 AFIyr

3. Elements of Supply Assured W ater Supply Hydrology Report for Sahuarita W ater Company

maintain lake levels in the Sahuarita Town Lake by applying Type 1 water rights associated with the property
area.

In 2006 and 2007 Brown and Caldwell conducted pilot hole and exploratory boring analyses programs to
evaluate potential future well sites for the SWC. Groundwater production potential and groundwater quality
were evaluated at 6 sites, and currency, as of the date of this report, evaluating 2 additional well sites. This
pilot hole analysis conducted for Well Site No. 24 concluded duet the well site is not a viable based on
groundwater quality. This analysis is documented in a report titled Well 5z./eNo. 24 Pi/of Ho/e AI148/.rex Report
dated September 6, 2007 (Brown and Caldwell, 2007b). Exploratory boring analyses were conducted at 5
additional well sites, Well Site Nos. 21, 22, 23, 25, and 26. Exploratory boring analyses at Well Site Nos. 21,
23, 25 and 26 revealed favorable groundwater production potential and groundwater quality. The exploratory
boring analyses program is documented in a report titled We!! Sale Not. 27, 22, 23, 25, and 26 Exp/aratog Bofzhg
A114/Jef Reportdated September 6, 2007 (Brown and Caldwell, 2007c) .

Table 3-9 tabulated water supply wells and future well sites to be utilized through build-out in year 2034 and
beyond. As noted above, Well No. 14 will be phased out in 2009. Table 3-4 indicates whether groundwater
producion potential and groundwater quality has been confirmed or not as of the date of Mis report.
Confirmation is noted where a well is existing or an exploratory boring analysis has been completed and
verifying favorable groundwater production potential and groundwater quality for potable use. Well sites
where confirmation has yet to be determined is slated for future exploratory boring analyses.

Figure 3-3 shows die location of these wells and future well sites. Other wells owned by the SEC, also noted
on Figure 3-3, Well Nos. 1, 12, 17, 19, and 20, will not be used as a result of age and poor conditions of the
wells.
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Figure 3-3 - Sahuarita Water Company's Existing and Future Planned Water Supply Well Locations
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4. Elements of Supply

The hydrologic study area consists of a moderately, southward sloping valley. The valley is defined to the
southeast and west of the study area by the Santa Rita and Sierrita Mountains, respectively. Surface drainage
is directed northward in the Santa Cruz River located east of the water service area. Land surface elevations
within the study area range from about 2,900 feet above mean sea level (ft amyl) in the southern portion in
the Green Valley area to 2,500 ft amyl north of the SEC's existing water service area near Tucson. The land
surface slopes northward along the Santa Cruz River Ar an average rate of approidmately 16 feet per mile in
the existing water service area. Land surface also slopes eastward toward the river Ar an average rate of
approximately 80 feet per mile within the existing water service area. Land surface altitudes rise to over 9,000
ft amyl in the Santa Rita Mountains southeast of the hydrologic study area, and to about 6,200 feet west of the
hydrologic study area in the Sierrita Mountains.

The hydrogeologic setting of the Upper Santa Cruz Valley in the Sahuarita area is composed of an aquifer
system which is hydraulically bounded ro the southeast by bedrock of the Santa Rita Mountains and to the
west by bedrock of the Sierrita Mountains. The Santa Rita and Sierrita Mountains consist of low-permeable
sedimentary, metamorphic and intrusive igneous rocks (Davidson, 1973). Bedrock of the Santa Rita
Mountains outcrops approximately 12 miles southeast of the water service area. Bedrock of the Sierrita
Mountains outcrops approximately 0.5 mile west of the central portion of the existing water service area.

4.2 GEOLOGIC SETTING

Climate information was compiled from a weather station in the Sahuarita area (WRCC, 2007). Average
annual high and low temperatures are reported at 84.7 and 48.1 degrees Fahrenheit, respectively. Average
annual precipitation for 1956 to 1972 is reported as 10.62 inches.

4.1 TOPOGRAPHY AND CLIMATE

Based on a regional geophysical study (Oppenheimer and Sumner, 1980) and exploratory boring analyses
performed by Brown and Caldwell [2007b and 2007c]), depth to bedrock in the vicinity of the SEC existing
water service area ranges from less than 800 feet in the southwestern portion of the water service to greater
than 1,600 feet in the northeastern portion. For most of the water service area, depth to bedrock is generally
between 1,000 and 1,600 feet in depth. A depth-to-bedrock map is presented as Figure 4-1.
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4. Elements of Supply

The main a rifer beneath SEC's exisdn water service area penetrated b water su 1 wells in the area. 9 . 8 . P Y PP Y . .
consists of saturated portions of the Fort Lowell forrnatlon (Qt) and upper and lower T1na}a beds (Tsu) .
These formations are basin-frll dh sits. The Pantano forrnadon as and under] in bedrock are reladvel
Impermeable in comparison to overlying sediments. The Pantano formation (Tos) is suspected to be
enetrared b some wells in the area and indicate favorable ermeabili characteristics where fracturing isP y P g

suspected.

4_3 HYDROGEOLOGIC CONDITIONS

4.3.1 Occurrence of Groundwater

Groundwater flow is dictated by topography and by the spatial distribution of recharge and discharge, and
generally flows to the north, northwest and west. Figure 4-2 depicts water level elevation contours
constructed from 2005 to 2007 static water levels compiled from an ADWR (2007b) database and recent
measurements performed by Brown and Caldwell (2007a and 2007b). Contours suggest a groundwater
gradient of about 25 to 75 feet per mile. Northeast of the water service area, water level elevations are locally
affected by artificial recharge of Central Arizona Project (CAP) water at the Pima Mine Road Recharge
Project (PMRRP).
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Pilot testing of the PMRRP occurred between 1997 to 1999 when about 20,000 acre-feet (AF) of CAP water
was artificially recharged in spreading basins. Full-scale operation of the facility began in December, 2001
when artificial recharge totaled about 30,000 AF/yr. Figure 4-3 depicts depth to water contours constructed
from the same static water level data utilized in Figure 4-2 and indicates that depth to water ranges from less
than 100 feet in the vicinity of the PMRRP. Along the Santa Cruz River, depth to water is between 200 and
300 feet. Depth to water increases to the west within the e>dsting water service area from 200 to greater than
400 feet.

Hydrographs for a number of wells were constructed based on historical water level data to evaluate the
historical groundwater conditions of SEC water service area. Hydrographs are included on Figure 4-4.
Hydrographs generally indicate that in much of the area water levels have declined greater than 150 feet since
the early 1960s. Since the 1980s, decline rates have reduced. In the vicinity of the PMRRP, water levels have
increased or have been generally stable since about 2000.

Natural recharge to the aquifer system in the area occurs along the mountain front, as underflow from
southern parts of the upper Santa Cruz River basin, and as stream channel recharge along the Santa Cruz
River. The Santa Cruz River is an ephemeral stream east of SWC water service area, which only flows in
response to significant precipitation events. Discharge of the aquifer system in the area occurs at water
supply wells and as underflow to the central portion of the Tucson basin to the north.

4-B
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Well
ADWR

Registration
No.

caaaszral
Location

Surface
Elevation (n

a W )

Date of
Test

Duration

(ho

Static Waler
Level (ft bis)

Tam Rate
(wm)

Pumping Water
Level (R bis)

Measxued
spednc

Cavadiv
(QPM)

T-Value

(994/11)
Analysis T U per

Perforations
(fl bis)

Lower
Perforations

(ft bis)

55-611142 D-17-13 BABB 2700 5/3/2007 24 252.2 536 269 32.7 65 325 Ave DDlRec 273

Well No 14 55-611144 D-17-13 YACC 2706 51251200
6

24 256.4 1811 331 24.3 73 300 Rec 435 1,135

Well No. 19 55511145 D-17-13 1BAC 2726 5/10/200
7

24 270.92 520 283 44.4 134,900 Ave DD/Rec 210 972

Anan ax No. 1 55-608518 D-17-13 25CCD 2781 7/27/200
5

10 270 1885 297 69.9 221,000 Rec 601 1 ,885

Notes: It amyl = feet above mean sea level
hr = hour
11 bis = feet below land surf aw
rpm - gallons per minute
gpmlf! = gallons per minute per foot of drawdown
gpdlft = gallons per day per foot of drawdown
DD = water-level drawdown analysis
Rec _ water-level recovery analysis

_llllll II I
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Based on Osterkarnp (1973), rates of natural groundwater recharge at the mountain fronts and stream
channels in the area range from 200 to 400 acre-feet (AF) per mile of mountain front or stream-channel.
Based on these values and lengths of mountain front and ephemeral stream channels within the e>dsting SEC
water service area, annual local natural groundwater recharge is calculated at about 3,000 to 6,000 AF.

4.3.2 Aquifer Characteristics

Aquifer tests have recently been performed on four water supply wells within the vicinity of SWC. Brown
and Caldwell conducted an aquifer test and analysis on the SWC's Well No. 14 in May 2006. This aquifer test
and analysis is documented in a memorandum report, "Well Spacing/Well Impact Investigation -Rancho
Sahuarita Water Company's Well #21 - D-17-13 01CDB," dated December 22, 2006. In addition, Brown
and Caldwell conducted aquifer test and spinner flow meter survey analyses on the SWC's Well Nos. 12 and
19 in July 2007. These tests are documented in a report We//Nor. 72 and 19 Aqua TeJffA/mb/Jer and Well
Prvdudion Eva/ualionr dated July 16, 2007 (Brown and Caldwell, 2007a). Lasdy, Brown and Caldwell conducted
an aquifer test and spinner flow meter survey analyses on Anan ax Well No. 1 owned by Phelps Dodge
Corporation and operated by Community Water Company of Green Valley. This test was performed in
2005. This aquifer test is documented in a memorandum report included as Appendix B.

Transmissivity (T-values) evaluated and specific capacities measured from these aquifer tests are summarized
on Table 4-1, along with pertinent information regarding the test and well. Location of the wells and noted
T-values and specific capacities are included on Figure 4-5.

IWeII No. 12 eve I
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273 to 3401 179 33.3 67 2.67 43

355 to 475 156 29.2 120 1 .30 21

52510875 201 37.5 350 0.57 9

QR  A N A L Y

GALLONS

PER

MINUTE

PER

FOOT

282 to 4301 197 37.9 148 1.33 46

460 to 480 66 12.6 20 3.30 114

B65 to 800 257 49.5 135 1.90 66

`R ANALV

GALLONS

PER

MINUTE

PER

FOOT

600 to 780 473 25 180 2.62 42

820 to 900 600 32 80 7.50 121

940 to 980 165 9 20 8.25 66

PERCENTAGE
OF FLOW
(percent)

sR ANALY

GALLONS

PER

MINUTE

PER

FOOT
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Spinner flow meter surveys provided information on hydraulic characteristics of basin-till deposits penetrated
by the wells. Tables 4-2, 4-3 and 4-4 provide a summary of spinner flow meter survey analyses for Well Nos.
12 and 19 and the Anarnax Well No. 1, respectively, including an estimation of hydraulic conductivity
(K-values) of depth intervals in the well.

INTERVAL

DEPTH (feet

bis)

PRODUCTION

( s o )

PERCENTAGE

OF FLOW

(percent)

THICKNESS
(feet)

ESTMATED

HYDRAULIC

CONDUCTIVITY

(feet per day)2

Note:

1 - Upper depth interval represents top of the screened interval. Survey evaluated flow below a depth of 318 feet,
depth of access port, therefore flow characteristics of well not evaluated above this depth. Calculated hydraulic
parameters for this zone are considered minimum values.

2 - Calculated by applying the average transmissivity value of drawdown and recovery analyses.

INTERVAL
DEPTH (feet

bus)

PRODUCTION

(Qpm)

PERCENTAGE
OF FLOW

(Der vent)

THICKNESS

(feet)

ESTMATED

HYDRAULIC

CONDUCTIVITY

(feet per day)2

Notes:

1 - Upper depth of interval represents the dynamic pumping level during the survey. Survey evaluated flow below a
depth of 318 feet, depth of access port, therefore flow characteristics of well not evaluated above this depth.
Calculated hydraulic parameters for this zone are considered minimum values.

2 - Calculated by applying the average transmissivity value of drawdown and recovery analyses.

INTERVAL
DEPTH (feet bis)

PRODUCTION

(rpm)

THICKNESS
(feet)

ESTMATED
HYDRAULIC

CONDUCTIVITY
(feet per day)'
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1,020 to 1,075 282 15 55 5.13 83

113510 1,160 149 8 25 5.96 96

1,235 to 1,7602 214 11 525 0.41 7

PRODUCTION
(so)

F LOWME

THICKNESS

(feet)

sR ANALY

GALLONS

PER

MINUTE

PER

FOOT

l
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INTERVAL

DEPTH (feet bis)

PERCENTAGE

OF FLOW

(percent)

ESTMATED

HYDRAULIC

CONDUCTIVITY

(feet per day)'

Notes:

1 - Calculated by applying the transmissivity value of recovery analyses.

2 - Penetrates conglomerate likely associated with Pantano formation not basin fill deposits.
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5. Elements of Adequacy

To assess the future hydrologic impacts of future groundwater development by SEC, a three-dimensional,
numerical groundwater flow model ("SEC model") was constructed for the southern portion of the Tucson
AMA. In order to ensure consistency with current modeling efforts by ADWR, the primary source of
information and guidance in the development of the model was ADAR's Modeling Report No. 13 by Dale
Mason and Liciniu Both, Regional Groundwater Flow Mode/ of t/2e Tucson Arrive A/Ianngen1enz'Aren, Timon, Arizona:
SNnn/ation andAD}>N'oalion,2006 (ADWR, 2006), as well as the digital model files for the Tucson AMA model
("TAMA model"). Model construction, parameterization, and groundwater inflows and outflows adhere
strictly to the information provided in the above report for the SWC model domain. Digital model files for
the steady-state, transient, and predictive model simulations developed by ADWR were used directly to
generate the SEC model to avoid any potential deviations from ADAR's model development and
construction. ADAR's Tucson AMA modeling report should be referenced for information regarding the
hydrogeologic conceptualization for the SEC numerical model (ADWR, 2006).

The following discussion presents the details of the numerical groundwater model, methods used in its
construction, and the results of two coupled transient simulations. The groundwater flow model was
constructed using the MODFLOW 2000 computer code (I-Iarbaugh et al, 2000). Development and Quality
Assurance/Quality Control (QA/QC) of this numerical model was fully integrated with a Geographic
Information System (GIS) (ARCGIS 9.1, ESRI, 2005) and standard format data sets to ensure that all results
and compiled information will be fully compatible with current spreadsheet, database, GIS, and modeling
software packages. All relevant hydrogeologic and groundwater demand data collected during the course of
these analyses were also stored within the GIS and were imported directly into the modeling software.
Groundwater Vistas, version 5.05 build 2 (ESI, 2007), was used to facilitate pre- and post-processing of the
numerical model files. A digital version of this update to Me Groundwater Vistas software is included in
Appendix C, the compact disk containing the model Files and supporting digital materials for this study.

5.1 GROUNDWATER MODELING ANALYSES

Two, coupled, transient groundwater simulations were developed to simulate past, current, and future
groundwater conditions, however, both were based upon the same general numerical framework and have
identical model grid construction and hydraulic parameterization. The simulations vary only in the modeled
timeframes and allocation of groundwater pumping and PMRRP artificial recharge.

5-

1

The first simulation ("base simulation") is based upon ADAR's transient TAMA groundwater model and
simulates groundwater conditions from 1941 through 1999. Simulated water levels from ADAR's TAMA
steady-state model were imported and used as inidad conditions. Three main modifications were made to
ADAR's TAMA model to create the SEC model: 1) model cell dimensions were refined to uniform VS mile
by VS mile spacings, 2) the model domain was limited to the southern portion of the Tucson AMA, and 3)
transmissivity values in the immediate vicinity of the SEC service area were updated in model layer 3
(representing the middle and lower Tina.a beds and the Pantano Formation) to reflect recent aquifer testing

5.2 DEVELOPMENT OF THE NUMERICAL FLOW MODEL

ASSURED WATER SUPPLY HYDROLOGY REPORT FOR
RANCHO SAHUARTTA WATER COMPANY
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Active Model Domain ~470 square miles, ~301,000 acres

Units
Time: Days

Len h: FeetI¢

Coordinate System
UTM 1927, NAD 12N

GIS: lateral units in meters, verdcad units in feet

Model Grid 130 rows by 96 columns, 37440 total cells, 18732 active cells

Cell Size

I

II

I

1320 feet by 1320 feet

1/4 mile by VS mile

Layering - 3 Layers

Layer 1: Younger Alluvium and Fort Lowell Formation; Type 1 Uncon6ned
Aquifer

Layer 2: Upper Tinaja Beds; Type 3 Unconfined/Confined Aquifer

iLayer 3: Middle and Lower Tinaja Beds and Pantano Formation; Type 2
Unconfined/Confined Aquifer

Hydraulic Parameters

Distribution of hydraulic conductivity and storage values for Layers 1 and 2
identical to those from the Tucson AMA model

Vertical Leakage values identical to those from the Tucson AMA model.

Regional transmissivity values for Layer 3 based upon the Tucson AMA model.

Local transmissivity values (vicinity of SEC service area) based upon
interpolated/kriged distribution within 2 mile radius of recent aquifer testing

locations.

MODFLOW Packages
Basic, Block-Centered Flow, Discretization, Output Control, Solver, Well,

Constant Head, Evapotranspiration, Recharge

Base Simulation Stress Periods
1941 through 1999, 59 years

59 Transient, 1-year stress periods, 12 mc steps per stress period. 1.2 multiplier

Specifications

5: Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

data within and adjacent to the SEC service area. Additional information regarding these modifications to
ADAR's TAMA model is presented in the following sections.

The second simulation ("AWS simulation") simulates the time period from 2000 through the end of 2107.
This timeframe includes the 100-year projection period required for the purposes of this AWS hydrology
study. Initial water level conditions were taken directly from the end of the last stress period for the base
simulation (end of 1999). Table 5-1 presents the specifications of the SEC model. Specific details of due
model construction including full inputs and water budget components can be found in Appendix C, as well
as in ADAR's TAMA model report (ADWR, 2006).

Model Characteristics

5 - 2
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RechargemI
|

Wells

Base Simulation: Identical to TAMA Model

AWS Simulation: Based upon TAMA Base Case Future Model Simulation

(Pima Mine Road recharge curtailed, recharge held at ADWR year 2025 estimates
elsewhere)

Base Simulation: 1316 flux cells, identical to TAMA Model

AWS Simulation: Imported as 1625 separate, grid independent, multi layer
analytical features (~1500 active pumping wells)

(compiled as standard MODFLOW well file)
I

Boundary Conditions

Initial Conditions

Constant head boundaries along northern and soudmern edges of model domain for
all layers

Base Simulation: TAMA Steady-state model heads

AWS Simulation: Heads from end of Base Simulation (end of 1999)

Solution Methodi
I Preconditioned Conjugate Gradient Solver Package version 2

Table 5~

9 AWS Simulation Stress Periods

. SPECIFICATIONS OF THE NUMERlCAL FLOW MODEL

2000 through 2107, 108 years

108 stress periods, 12 time steps per stress period, 1.2 multiplier

5: Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

5.2.1 Model Grid

The model grid was georeferenced to exactly match the alignment and location of ADAR's TAMA model
domain and was uniformly refined to '/4 mile by 1/4 mile spacings, producing for four model cells per original
ADWR cell. The full extent of the model grid is shown on Figure 5-1 and was generated by removing the
northernmost 59 rows from ADAR's TAMA model and refining the cell spacings by half. The location for
the northern boundary of the RSWC model is located widiin Township 14 North, and was selected based
upon the following criteria:

It is a suitable distance (more than 13 miles) away from the northern boundary of the SEC service
area; thus, limiting boundary effects

It is just south of the historic, central Tucson groundwater basin pumping area, limiting the number
of pumping wells with uncertain future pumping rates within the model domain and reducing the
potential effects of sharp spatial (gradient) or temporal water level changes on boundary cell inputs

It is just south of a major shift in the direction of groundwater flow from south to north, towards
the northeast following the path of the Rillito River.

The location of the southern boundary of the model  domain overl ies that  of the TAMA model .  Moving
upwards from Layer 3, model layers are regionally less extensive, representing the exposure of deeper
hydrostratigraphic units at ground surface. The lateral extent of active cells for each model layer exactly
matches those defined by ADWR for the southern pardon of the Tucson AMA (ADWR, 2006).

5-3
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Well No. 12 8,732

~600

2,475

8,572Well No. 14 9,798

18,032 13,200Well No. 19

30,344 27,000Anan ax No. 1

Notes:

1 - Model cells at and near these wells show a depth to the top of Layer 3 of generally 600'.

2 - Calculated using results of aquifer testing presented in Section 4.3.2. The estimated value from the Anan ax well was

conservatively rounded downwards due to the high productivity of the deepest aquifer units at that location.

TESTED

T RAns m l s s l vl T y

VALUE

l feetsquared day)

GENERALIZED DEPTH TO

TOP OF LAYER 3

ADWR TAMA Model

(feet bus)*

¢

Se Et

: e
J * ">2.é z .

s * * * » :  w e  3 ,;  8; 8 .

ESTIMATED TRANSMISSMTY
. VALUE FOR LAYER 3

(feetsquared per day)2
8"

The following methodology was used to assign updated transmissivity values to Layer 3. The screened
intervals for each tested well were compared to the estimated top elevations of Layer 3 (or bottom of Layer 2)
from the TAMA model for each well site. Depth specific hydraulic conductivity values derived from spinner
flow meter surveys were then multiplied by the thickness of each tested welTs screened interval within Layer
3. This produced transmissivity values reflective of the aquifer characteristics of only Layer 3. Note that Well
No. 14 did not have a spinner flow meter survey performed at its location, so the estimated transmissivity
value for Layer 3 was based upon the overall hydraulic conductivity value from the aquifer test and the
portion of the screened interval penetrating Layer 3. Table 5-2 presents the well-specific transmissivity values
used to develop a local distribution for Layer 3.

All hydraulic conductivity, vertical leakage, and storage parameters are identical to those estimated by
ADWR for the TAMA model. However, Layer 3 transmissivity values in the vicinity of the SWC service area
were modified based upon recent aquifer test information for four wells screened within the deep aquifer
system. Section 4.3.2 provides information for these tests, well information, and the resultant transmissivity
and hydraulic conductivity estimates. Figure 4-5 shows the locations of the tested wells.

5.2.2 Layering

General layer information is presented above in Table 5-1 and provided digitally in Appendix C. Elevations
for layer top and bottom contacts are identical to those estimated by ADWR for the TAMA model, and were
not modified for the SWC model domain.

5.2.3 Aquifer Parameters

Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

These estimated transmissivity values were then kriged along with bounding transmissivities from the TAMA
model Layer 3. The bounding values were located approximately two miles away from the north-south trend
of the tested wells to produce a smoothed distribution of local transmisivity estimates within the regional
array. The new kriged estimates were imported into the SEC model and used in both the base and AWS
simulations. Note that these estimates were not allowed to influence Layer 3 model transmissivities more
than 2 miles away from the linear trend of the test wells, and throughout the remainder of Layer 3 the original
TAMA model transmissivity values were maintained. Incorporation of these transmissivity values were not
deemed to adversely affect the TAMA model calibration, as discussed below in Section 5.2.8. The full
distribution of all Layer 3 transmissivity values can be seen in the digital files provided in Appendix C.
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5.2.4 Boundary Conditions

Transient proscribed head cells were used as boundary conditions for both the northern and southern
boundaries of die model domain with no-flow boundaries to the east and west. Boundary conditions for the
SWC model can be viewed on Figure 5-1.

Southern Proscribed Head Boundary Conditions

The locations of the southern proscribed head boundary cells are identical to those in ADAR's TAMA
model. For the base sirnuladon (1941-1999), the southern proscribed head values are identical to those in
ADAR's TAMA transient model. For the AWS simulation (2000-2107), the southern proscribed head values
are identical to those specified in ADAR's TAMA Base Case Future Model simulation through year 2025.
Beyond this time frame the head values are held constant at the estimated 2025 value.

Northern Proscribed Head Boundary Conditions

In order to conservatively estimate the future impact of pumping in the northern pardons of the Tucson
AMA on water levels in the SWC model domain, the following methodology was followed. Initially,
ADWR's TAMA Base Case Future Model simulation was run with the final stress period extended through
2107. From the year 2000 on, SWC existing and future pumping were updated and simulated explicit within
the model at their reported and projected pumping rates and proper locations. This essentially updated the
TAMA Future model to reflect SWC's most recent projected pumping volumes. This approach also allowed
for conservatively high water level decline estimates in the central Tucson basin for the next 100 years. As
previously stated, die northern boundary of the SWC model is located along row 59 of ADWR's TAMA
model grid. Head values from this row from the updated TAMA Future model simulation were exported for
the full model period (1941 -2107) and used as proscribed head values for the both the SWC base and AWS
simulations. This methodology produced continuous proscribed head declines along the northern AWS
model boundary throughout the AWS model time frame and also incorporated any impact of SWC's own
future stumpage upon the proscribed head inputs.

5 . 2 . 5 W e l l s

For the base simulation, a total of 1316 pumping wells were included as flux cells. Pumping was applied at
the same locations, layers, and magnitudes as those specified in the TAMA model. By the end of the
simulation (end of 1999), approximately 116,000 AF/yr of pumping is simulated within the model domain.

For the AWS simulation, a total of 1625 individual pumping well locations were included in the model
domain as grid independent analytical wells, which are compiled as standard flux cells during model runs.
Table 5-3 below summarizes the various methods used to assign pumping in the AWS simulation. For the
time period from year 2000 through 2006, all annual demands were imported directly from the tabulated
groundwater withdrawals recorded in ADWR's "pumpyear" database at the appropriate registered well
locations. Future committed demands were tabulated in two separate ways. Demands approved prior to
2005 were calculated by averaging the recorded annual pumping for the five year period from 2002 through
2006. These average pumping values were applied for the time period from 2007 through 2107 with the
exception of future pumping for SWC and Farmers Water Company, which were both replaced with new
AWS demands from recent permits. This approach is conservative in that it accounts for a total future
committed demand in excess of both the approved amount as well as exceeding the amount of pumping
recorded for only 2006. For all committed AWS demands approved after 2005 within the model domain, the
permitted annual pumping was included in the model at "new" wells at the location of the new developments.
All pending AWS demands were also simulated at their full requested demand amounts beginning in 2008 at
the locations of the planned developments. Additionally, all exempt wells within the model domain were
pumped at 1 AF/yr (1041 wells). Pumping by demand type can be found in Table 3-6, and total pumping
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2000- 2006 Recorded pumping from ADWR records

2007-2107

Average of recorded pumping for 2002-2006

Committed Demands since 2005

Pending emends

Projected SWC Demand

Exempt Well Pumping

ASSIGNED GROUNDWATER PUMPING
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applied to the model at build-out totals 111,489.5 AF/yr. By then end of year 2107 of the AWS simulation,
approximately 111,000 AF/yr of pumping is still sustained in the model, accounting for 98 percent of the
total demand and including 100 percent of the SEC build-out demand. Detailed pumping information
regarding well locations, pumping schedules, and demand type is provided in GIS format in Appendix Z.

AWS SIMULATION TIME PERIOD

5.2.6 Recharge and Evapotranspiration

For the base simulation, the magnitude and distribution of recharge is identical to that of the TAMA model.
For the AWS model, groundwater recharge was imported from the TAMA Future model simulation, with the
exception of future recharge at the Pima Mine Road Recharge Project (PMRRP) and the North Borrow Pit,
both located north of SWC. The reported average annual recharge volume at PMRRP since the onset of full
scale operations (2000 through 2005) was calculated and only 5 percent of this value was allowed to recharge
at the site, representing the "cut to the aquifer" as specified by the A.R.S. §45-852.01C. The average of
reported recharge volumes for the PMRRP was approximately 21,386 AF/yr, and the simulated future
recharge rate for the facility from 2008 through 2107 was approximately 1,069 AF/yr. No recharge was
simulated for the North Borrow Pit.

5.2.7 Stress Periods and Initial Conditions

For the base simulation, 59 annual stress periods with 12 mc steps each were used to simulate the mc
period from 1941 through 1999, matching the design of the TAMA model. Heads from the TAMA steady
state model were used as the initial conditions. For the AWS simudatzion, 108 annual stress periods with 12
time steps each were used to simulate the time period from 2000 through 2107. Initial conditions were
imported from the end of the base simulation.

5 . 2 . 8 C a l i b r a t i o n

Because the SEC model was based strict upon the framework of the ADWR TAMA model, the base
simulation and early stress periods of the AWS model were qualitatively calibrated by comparing the
groundwater contours and cell specific water levels with those from ADAR's transient TAMA model
(ADWR, 2006). The SEC model accurately reproduced ADWR's water level conditions throughout the
model domain during the 1941-1999 time periods; thus, the model was deemed to adhere to the appropriate
calibration standards met by the TAMA model. Figure 5-2 presents a comparison of the simulated water
levels in 2006 versus recency observed water levels.

5-1

P:\Rarucho_Sahuarita_Water_Company\119561 RSWC Awe Hydro_Study\Deliverables\Reports\FinaLSWC Hydro|ogy_ReporL_112107.doclmd



5: Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

in 3 M ¢r8'Fid

Well Site No. 'WR

Well Slte Nb. 19R

Well Sloe No. 21

Will . git no

Will sum No. 25

Well Site No. 30

wen»s'ire no

Well SUe NO 2

Well Sate No. 28

Hz

Figure 5-2 - Simulated and Observed Water Level Altitudes (2005-2007)
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5.3 MODEL RESULTS

Detailed model simulation results are provided in MODFLOW and GIS formats in Appendix Z.

5.3.1 Water Levels Altitudes

Figure 5-3 presents model predicted groundwater altitudes in 2107 in the vicinity of SEC. In order to
remove any potential bias due to effects of the inclusion of updated Layer 3 transmissivity values on the
overall model calibration, the drawdown from the SWC model (from 1999 to 2107) was subtracted from
ADAR's TAMA model simulated water levels for the end of 1999 to produce a final simulated head
distribution. Groundwater elevations range from 2,001 to 2,072 ft amyl at the SEC service area, and flow
generally proceeds from all directions towards the pumping center comprised by SEC, Community Water
Company of Green Valley, and Farmers Water Company.

5-9

P3\Rancho Sahuarita_Water,Company\133861 swf ;AWS_Hyar0_StudwDe!lverables\Repofts\F ._SWC HydroiogyReportj 121 OF .doc/mci



5: Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

¥3'i11"¢ M be Fa

Well Site'No. toR
Well No.~

Well Sure Nb. 19R

Well Silty"No. 21

wéwsné No.."23

Well Site No.24B

W=1lTsne No. 25

WelllSlte No. 30

Will Site NQ928

W8|[Si[8 N3 2

Well Sr1§No. 28

*
9

l',.\l'LANA'II1< #N

Rancho Sahuama wake: Company Eusnng Water Supply we! s

Town of Sahuanta Leased Waster Supply Well

Rancho Sahuanta Mater Cafmany Future MII Locabnns

Semutated Water Level Anime CcxWuurs (21ST} (Rx asvusl)

EXPANIDED sAHu1=nrrA NATER co
AHUARITA WA¥ER CC

Figure 5-3 - Simulated Water Level Altitudes (2107)

s -1o

P Ran ho S¢hu¢r to Water Comp¢ny 155501 RSWC AWS Hydro Study De ver¢b es Repute Fna 'SIG H,/dralagy Report 112107 dot.md



Elements of Adequacy Assured Water Supply Hydrology Report for Sahuarita Water Company

5.3.2 Depth to Water

Figure 5-4 presents model simulated depths to water in 2107 in the vicinity of SWC. As described above,
these depths-to-water were calculated by subtracting the final 100-year simulated head distribution discussed
above from ground surface elevations for each model cell. Estimated depths-to-water at the SEC service
area range from 610 to 785 feet below land surface (ft bis), with the greatest depths occurring in the eastern
and southern portions.
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6. Conclusions
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C O N C L U S I O N S

The hydrogeologic analyses presented herein demonstrate the physical availability of 10,983 AF/yr of local
groundwater resources for 100 years for the easting and planned expansion of SEC's water service area.

The planned expansion is to serve potable groundwater resources to two proposed development projects
including the Mission Peaks and Sahuarita Mission development projects, and an existing school site. The
school site includes the Sahuarita Unified School District Campus (K through 12). Mission Peaks
development may also include development on an adjacent State Land parcel. Additional potable
groundwater resources may also be served (bulk sales to 500 easting off site units at the adjacent Magee

Ranch by a stand-pipe system. Additional development is also planned within the existing service area within
the Rancho Sahuarita Master Planned Community.

To demonstrate the physical availability of an Assured Water Supply within the Tucson AMA utilizing
groundwater resources, it is required dart current, committed and projected groundwater wididrawals over
100 years will not result in depth-to-water to exceed 1,000 feet from ground surface or depth-to-bedrock,
whichever is less. Furthermore, groundwater must also be of acceptable quality for potable use. Lastly, the
proposed water uses must be consistent with the Rules and Regulations of ADWR pertaining to
demonstration of an AWS within an AMA (A.R.S. 45-576).

To assess the future hydrologic impacts of future groundwater development by SEC, a three-dimensional,
numerical groundwater flow model ("SEC model") was constructed for the southern portion of the Tucson
AMA. In order to insure consistency wide current modeling efforts by ADWR, the primary source of
information and guidance in the development of the model was ADAR's Modeling Report No. 13 by Dale
Mason and Liciniu Bota, Regional Groundwater Flow Mode/ of t/ye To/exon Aettoe A/IanogeneeotAreo, Tucson, Arioso:
Sian//ation ono'App&oezz'ioo, 2006 (ADWR, 2006) as well as the digital model files for the Tucson AMA model
("TAMA model"). The groundwater model was modified to incorporate new hydrogeologic data gathered
from exploratory boring analyses and aquifer testing programs performed by Brown and Caldwell for the
sec in 2006 and 2007.

The groundwater model, incorporating current, committed and projected groundwater water demands within
an approximate 500-square mile hydrologic study area were applied to project water-level conditions in 2107,
a 100 year period. Computer simulations were performed with only 5 percent of about 20,000 AF of annual
artificial recharge of Central Arizona Project water at the Pima Mine Road Recharge Project and with no
recharge for the North Borrow Pit, both located just north of SEC. The hydrologic simulations analyses
demonstrated that maid rum depth-to-water in the vicinity of SEC's water supply wells will range from 610
to 785 ft bis in 100 years. These projected depths meet the requirement for AWS analyses for the Tucson
AMA in that depth to water in 100 years can not exceed 1,000 feet from the ground level or depth-to- .
bedrock, which ever is less.

Groundwater quality analyses performed on groundwater samples collected from active wells and exploratory
borings reveal favorable groundwater quality for potable use based on current regulatory limits. The
proposed water uses will be consistent with the Rules and Regulations of ADWR, pertaining to
demonstration of an AWS within an AMA (A.R.S. 45-576).

The hydrologic analyses presented invoke a number of conservative elements in demonstrating the physical
availability of sufficient groundwater resources. The principal elements area as follows:
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4: Conclusions and Recommendations Assured Water Supply Hydrology Report for Sahuarita Water Company

New wastewater treatment plant will be constructed for the new developments. No effluent reuse or
artificial recharge of effluent generated by the new developments was included in the hydrologic
simulations. Potentially up to 60 percent of equivalent volume of stumpage may be available for
future reuse or recharge.

Mine and agricultural water usage in the hydrologic study area will likely not be at current levels for
100 years. Hydrologic simulations assume current levels of stumpage will remain constant. Mine life
will likely be exhausted, and agriculture usage will likely be retired and transferred to municipal uses.
A significant net reduction in overall water usage will likely occur.

Artificial recharge of Central Arizona Project (CAP) water at the Pima Mine Road Recharge Project
will likely continue into the distant future and potentially augmented in the future. Currency annual
recharge totals about 20,000 AF/yr. Hydrologic simulations only applied 5 percent of the total as
required by ADWR. North Borrow pit may also be in operation within the simulated period.
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7. LIMITATIONS

Report Limitations

This document was prepared solely for SWC in accordance with professional standards at the time
the services were performed and in accordance with the contract between SWC and Brown and
Caldwell, dated February 12, 2007. This document is governed by the specific scope of work
authorized for SEC; it is not intended to be relied upon by any other party, except for regulatory
authorities contemplated by the scope of work. We have relied on information or instructions
provided by SEC and other parties and, unless otherwise expressly indicated, have made no
independent invesdgadon as to the validity, completeness, or accuracy of such information.
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APPENDIX A

Sahuarita Water Company Projected Water Demand Calculations

A
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Assured Water Supply Hydrology Report for Sahuarita Water Company

APPENDIX B

Anan ax No. 1 Aquifer Test Letter Report

B
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Suite 2300, 110 South Church Avenue
Tucson, Arizona 85701

Tel: (520) 624-5744
Fax: (520) 791-2738

September 26, 2005

Mr. Non'is West
Community Water Company of Green Valley
1501 South La CaNada Drive
Green Valley, Arizona 85622 128730.001.003

Subject: Evaluation at Anan ax No. 1 Well

DearMr. West:

Brown and Caldwell conducted a well evaluation at the existing Anan ax No.1
well in Green Valley, Arizona. Work completed included: 1) video logging after
completion of well rehabilitation by brushing and bailing, 2) test pumping, 3)
constant rate pumping accompanied by spinner logging and zonal groundwater
sampling, and 4) measurement of water level recovery after completion of step 2.
All pump removal and installation, well rehabilitation, and video logging were
completed by Layne Christensen. Spinner logging and depth-discrete sampling
were completed by Welenco. Laboratory analysis of water samples were
completed by Legend Laboratories.

Results from the 10-hr constant rate pumping test indicate a transmissivity of
approximately 227,000 gallons per day per foot (god/ft). Results from the spinner
test indicate that approximately 87 percent of the total flow is contributed from
the basin-till alluvial aquifer, which based on well lithology information extends
to a depth of approximately 1,300 feet below ground surface (bus). Zonal
groundwater samples were collected from four different depths and one composite
sample. The arsenic concentrations exceeded the maximum contaminant level
(MCL) that will be effective in January 2006 for all five samples collected.
However, the arsenic concentrations are not believed to be representative of zone-
specific conditions in the aquifer but rather the result of long-term vertical mixing
of water qualities from different depths. A detailed summary of all the associated
well evaluation activities and findings are summarized below.

WELL EVALUATION AND DOWNHOLE TESTING

A well production evaluation was conducted on the Anan ax No.1 well on July
27, 2005. The evaluation consisted of test pumping, spinner flowmeter survey,
zonal groundwater sampling, and a water level recovery test.

p:\communitywtr_green valley\128730__anamaxwell\deliverables\reports\to cwcgv\finad cwcgv_anamax_techdoc.doc\9/26/2005



Mr. Norris West
September 26, 2005
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The Anan ax No. 1 well was originally completed to a total depth of 2,516 feet with the
perforated interval from 601 to 2,516 feet. The well penetrated basin-fill alluvium to a depth of
1,300 feet, conglomerate from 1,300 to 1960 feet, and arose and siltstone to the total depth
(Montgomery 2005). Currently the Anan ax No. 1 well is open to a depth of approximately
1,885 feet.

Prior to conducting the downhole testing, a test pump was installed to a depth of approximately
560 feet bus. A series of increasing pumping rates were conducted to evaluate the well specific
capacity. At a pumping rate of approximately 3,280 gallons-per-minute (rpm) a drawdown of
approximately 49 feet was measured resulting in a specific capacity of 67 rpm/foot of
drawdown. Although only pumped for approximately 120 minutes at this rate, this indicated that
Anan ax No.1 well was a highly productive well. Based on this result it was decided to conduct
the spinner-logging at a pumping rate of 2,000rpm.

Geophysical Logging

Geophysical logging consisted of a spinner flowmeter survey. The spinner flowmeter survey is
used to measure the groundwater How rates (velocities) within a producing well. These
measurements identify the more permeable zones and their relative contribution to the total flow
of the production well. The flowmeter survey consisted of three logging runs, each at different
line speeds. Because the spinner output is directly proportional to the fluid movement past the
impeller, three different logging profiles are obtained to provide comparison of velocity profiles
and increase the accuracy of flow rate calculations.

Analysis of the spinner log data indicates that at a pumping rate of 1,885 rpm, the basin-fill
alluvial aquifer from the top of the perforations at 600 feet bus to 1,300 feet bus contributes
approximately 87 percent (1,639 rpm) of the total flow. Thirteen percent (246 rpm) of the
production then comes from the conglomerate. Within the alluvial aquifer, six main intervals of
groundwater influx were identified, differentiated partly by hydraulic conductivity values. Two
discrete water-bearing intervals were apparent within the conglomerate aquifer. The distribution
of the groundwater production intervals in the Anan ax No. 1 well and corresponding lithology is
shown in Table l.

p:\communitywtr8reen valley\l28730_anamaxwell\deliverables\reports\to cwcgv\tinal cwcgv_anamax_techdoc.doc\9/26/2005



INTERVAL DEPTH
(FEET, BLS)

601 to 750

PERCENTAGE OF FLOW
(PERCENT)

9
750 to 900 43

Alluvium

Conglomerate

GENERALIZED
GEOLOGY

940 to 1,040
1,040 to 1,075I

10

7

12
7
6
6

1,235 to 1,260
1,350 to 1,410

SAMPLE
INTERVAL

(feet bis)

CONSTITUENT
TOTAL

DISSOLVED
SOLIDS SULFATE ARSENIC FLUORIDE CHROMIUM

Composite 275 64.3 0.017 1.74 <0.005

790 244 61.5 0.017 1.81 <0.005
1,000 283 73.1 0.015 2.28 <0.005
1,100 282 61.1 0.014 2.19 0.006
1,270 331 88.3 0.014 1.48 0.008
MCL 500a 250a 0.010 4 0.1

¢

All concentrations in milligrams per liter (mg/L)
bis = below land surface
MCL = maximum contaminant level (Federal Standard)
Secondary Maximum Contaminant Level (not enforceable)

Arsenic MCL as of Janu 23, 2006

Mr. Norris West
September 26, 2005
Page 3

TABLE 1. SPINNER FLOWMETER ANALYSIS

I 1,130¢0 1,160

Groundwater Sampling

Fol lowing the f lowmeter survey,  depth-speci f ic groundwater samples were col lected in the
Anan ax No.1 well  with a wire-l ine sampling tool. The samples were collected to characterize
the water quality throughout the screened portion of the aquifer, and were obtained from specific
depths in the well based on analysis of the spinner flowmeter log and reported geologic strata
penetrated by the wel l .  The zonal samples were col lected at depths of 790, 1,000, 1,100, and
1,270 feet. A composite sample from the pump discharge was also collected. All  five samples
were ana lyzed for arsenic,  barium, beryl l ium, cadmium, chromium, copper,  l ead,  mercury,
nickel, selenium, zinc, fluoride, nitrate, nitrite, sulfate, and total dissolved solids (TDS). Results
of the laboratory analysis for each sample are presented in Appendix A. Results for selected
constituents are summarized in Table 2.

TABLE 2. DEPTH-SPECIFIC SAMPLING ANALYTICAL RESULTS

p:\communitywtr_green valley\128730_anamaxwe11\de1iverab1es\reports\to cwcgv\tinal cwcgv_anamax-techdoc.doc\9/26/2005
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Mr. Norris West
September 26, 2005
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Similar to all constituents that were analyzed (Appendix A), concentrations of the selected
constituents shown on Table 2 for each depth-specific sample and the pump discharge sample
appear to be moderately consistent. TDS concentrations ranged from 331 to 244 milligrams per
liter (mg/L), sulfate from approximately 61 to 88 mg/L, arsenic from 0.014 to 0.017 mg/L,
fluoride from 1.48 to 2.28 mg/L and chromium from less than 0.005 to 0.008.

Aquifer Test

During the flowmeter survey and sampling activities, the well was pumped for approximately 10
hours at a constant average rate of 1,885 gallons per minute (rpm). A plot of the water level
decline within the well is presented on Figure l. Based on this data a total of 27 feet of
drawdown occurred resulting in a specific capacity of 70 rpm/ft of drawdown. This value is
slightly lower than the specific capacity measured the previous day at a pumping rate of over
3,200 rpm, indicating that the well is well-developed. Following the cessation of pumping, a
water level recovery test was conducted to obtain an estimate of aquifer transmissivity. A semi-
log plot of the aquifer test data is presented as Figure 2. Review of the Theis Recovery Plot
indicates a transmissivity of approximately 227,000 gallons per day per foot (god/ft).

Findings

Based on the zonal sampling results, the high arsenic concentrations encountered in the Anan ax
No. 1 well would appear to be distributed throughout the entire portion of the alluvial and
conglomerate aquifers screened. However, several conditions indicate that most likely that the
zonal sampling results do not reflect ambient conditions in the local aquifer regarding vertical
distribution of water quality. These include :

•

•

The consistency of the analytical results for each constituent in all samples,

The length of the perforated interval in the well (i.e. groundwater production from
potentially multiple aquifer units and variable lithology), and

Historic well use (non-pumping for an extended period of time).

Recognized throughout many developed alluvial basins within the Basin and Range
Physiographic Province in Arizona, an important hydrogeologic characteristic to consider that
appears to prevail in the local aquifer system comprising the Anan ax No. l well is the
occurrence of a vertical hydraulic gradient. Hydraulic gradients can develop due to differences
in the hydraulic conductivity of alluvial deposits together with long-tenn groundwater level
declines from over-pumping or increases from recharge. The vertical hydraulic gradient would
occur in the perforated portion of the well casing and potentially the annulus. Thus, under static
conditions, water in the upper portion of the screened aquifer will migrate downward within the
well casing and then, deeper in the well, horizontally into adjacent strata. The presence of

p:\communitywtr_green va1ley\l28730_anamaxwell\deliverablesM*epo1ts\to cwcgv\final cwcgv_anamax_techdoc.doc\9/26/2005



Mr. Norris West
September 26, 2005
Page 5

significant arsenic concentrations in the upper-most sample (790 feet bus) combined with high
percentage of flow originating from the 750 - 900 feet bus portion of the well suggests that this
interval may be a primary source of the arsenic. Further studies would be needed to more
definitively address this.

Conclusions

Although relatively old and unused for a number of years, Anan ax No. 1 well is a highly
productive well. Based on the well production evaluation it could likely sustain a pumping rate
of over 3,000 rpm with a pump setting, using current depths to water, of approximately 375 to
400 feet below ground surface. Water quality appears to be very consistent for the constituents
analyzed throughout the screened portion of the Anan ax No. l well. However, the results do not
appear to be representative of local aquifer conditions due to the reasons stated above. Long-
term continuous pumping of the well could result in changes in water quality as water from the
upper portions of the aquifer are purged from the system and further diluted from groundwater
produced throughout lower sections of the well. It is unknown if the concentration of arsenic
would be significantly reduced. Historic water quality data from the Anan ax No. l well, if
available, could be an indication. Conversely, operating the well on an intermittent or seasonal
basis could result in no significant changes in water quality due to the current suggested
hydraulic conditions within the well.

If you have any questions please do not hesitate to contact either of the undersigned at
520-624-5744.

Very truly yours,

BROWN AND CALDWELL

Steve Brooks, R.G.
Supervising Hydrologist

Michele Mahal
Staff Scientist II

p:\communitywtr_green valley\l28730_anamaxwell\deliverables\reports\to cwcgv\iinal cwcgv_anamax_techdoc.doc\9/26/2005
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APPENDIX Z

MODFLOW and GIS Formats Data Files (Compact Disk Only in ADWR and
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ARIZONA DEPARTMENT OF WATER RESOURCES
Office of Assured and Adequate Water Supply

2'"! Floor, 3550 N. Central Ave, Phoenix, AZ 85012
Telephone602 77l~8585

Fax 602 771-8689
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March 27, 2008
Janet Napolitano

Governor

Herbert R. Guenther
Director

Kristen Whatley
Westland Resources, Inc-
4001 E. Paradise Falls Drive
Tucson, AZ 85712

Application for a Modification of a Designation of Assured Water Supply
Sahuarita Water Company LLC (DWR No. 86-401203.0001)
Administrative Completeness Review

Dear Kristen Whitley:

We received your application for a Modification of a Designation of Assured Water Supply on NoveMber
23, 2007. During our adnninisMtive review, we have determined your application to be incomplete.
Please provide the following items to the Department:

1. A finaldecision and order firm theArizona Corporation Commission extendingthe area ofthe
Sahuarita Water Company Certificate of Convenience andNecessity(CC&N) to include the
proposed subdivisions and approving any financing of the requiredinfrastructure.

2. Signatory Authority
The application for modification of designation of assured water supply that was submitted on
November 23, 2007 was signed by J.V.C. Chalfant. Only an authorized member of a limited
liability company can sign the application. A managing member is presumed to be authorized
to sign; any other member should have signed authorization from the principal members of the
LLC. Our records indicate that the managing member of the Sahuarita Water Company, LLC is
Sharpe & Associates, Inc, whose President is Robert M. Sharpe. Please have Mr. Sharpe sign
an amended first page of the application and submit along with an Application Revision form
which can be found atwww.azwater.gov.

3. Please provide the following addition maps and liguresz

a. Depth~to-water for the year 2107
b. Total drawdown in feet for the year 2107.
c. Location of dewatered cells in the model for the year 2107

1

1

Re:

4. Water availability that is stated to be served by standpipes (i.e. for Magee Ranch, 500 lots), is
not considered to be a dependable source of supply. This supply cannot be considered as part
of this application. Please revise the report accordingly.
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5. The hydrologic study appears to be based on two existing wells and 10 wells projected to be
drilled and completed in the future. Based on statements in the hydrologic reports, it is unclear
whether all of the 10 proposed wells are suitable for production. Please explain whether each of
the 10 proposed wells are likely to be used to withdraw groundwater to meet the demands
within the service area. Please note that the volume of groundwater that will be physically
available is limited to the volume withdrawn from existing wells or "from proposed wells that
the Director determines are likely to be constructed for future uses of the applicant A.A.C.
R12-15-716(B)(l)(a). Also, please be aware that changes in the location of one or More wells
may affect the determination of physical availability for the designation,

8
g

6. From the reports provided by Brown & Caldwel l ,  boring locat ions # 22 D(17-13) lac and #
24b D(17-13) l lcaa were not recommended as future si tes for product ion wel ls due to
groundwater quality issues. It is unclear whether these sites were incorporated as future
product ion si tes in the actual MODFLOW groundwater f low model.  Please explain in a
sanative whether these wells were incorporated into the model.

7. ADWR found a recent issuance in 2008, of a General Industrial  Use (GIU) permit to withdraw
an addit ional 6,000 ac-ft /yr from D(17-14) 17bdd. This volume needs to be added at the
appropriate location into the model as a committed demand. This GIU stumpage has been
permitted for 20 years, 2008 - 2028.

A D W R has reviewed the most recent GWSI water level data and found that the plotted
groundwater elevation data for the year 2005 (Figure 5-2) does not match the GWSI data west
of Interstate 19. It remains unclear if  the water levels found on the west side of Figure 5-2
simulate actual groundwater condit ions and are simi lar to those found in the ADWR TAMA
model. Please address this issue in a narrative response.

Though it was stated that the base case simulation and early stress periods of the AAWS model
were quali tat ively cal ibrated by comparing groundwater contours and cell  specif ic water levels
to those of the ADWR transient TAMA model,  the level or degree to which the models match
is unknown and has not been discussed. This needs to be addressed, justified and discussed in a
narrat ive and f igurat ive format.

10. Ongoing decline rates were incorporated as part of the MODFLOW groundwater f l ow model .
Hydrographs were presented for review, but were not compared to model simulations of depth
to water for trends in decline of groundwater (see Figure 4-4: Hydrographs). I t  is unclear if  the
model simulates the hydrographs as seen M Figure 4-4. No information has been presented that
clearly demonstrates that the modif ied TAMA model matches the trends of water levels seen in
the hydrographs presented. The modeled depth to water should be included as part of the
hydrographs to al low for a ready comparison of groundwater decl ine trends. A narrat ive must
also be provided.

11. Not far from the western edge of the current CC&N of the Sadruarita Water Company, the depth
to bedrock is very shallow, approaching 400 ft below land surface. When the depth to bedrock
map is overlaid onto the 2107 projected depth to water map, it appears that immediately west Of
the current CC&N, the aquifer may become dewatered in 100 years. Please provide a map
clearly indicating where the aquifer dewaters, as well as a narrative of the long-term impacts
from dewatering to the groundwater supplies needed for the water provider.

9.

8.

12. No geologic cross-sect ions were provided that  i l lustrate where the shal low bedrock has been
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13. As a result of the shallow depth to bedrock west of the water company's pumping wells, the
saturated thiclmess of the aquifer is limited. Of specific concern is that the 100 year depth to
water (Fig. 5-4) appears to far exceed the known depth to bedrock and available saturated
thickness west of the production wells. Provide a narrative that addresses this area of possible
dewatering and the effect on the supply for this application.

14. ADWR has reviewed the 2005-2007 water level elevations, seen in Fig. 5-2, and it is uncertain
whether the water elevation contours are representative of the groundwater conditions seen in
the ADWR T A M A model for the western edge of the model. Figure 5-2 indicates that these
water level elevations are simulated. Provide evidence that supports these groundwater
elevations in the western portion of the model. In addition, the gradient implies that there may
be substantial flux/recharge as a result of the simulated elevations. This must also be clarified
and fully supported in a narrative.

15. It is unclear, from the information presented, where the natural recharge is occurring in the
model and exactly at what annual amount. The range from 3000 - 6000 ac-ft is a very broad
range of recharge values. Please provide sufficient support in narrative, tabular and figurative
formats that clearly indicate where and 'm what amounts the recharge is occurring.

16. Layer 3 of the model has been assigned a constant transmissivity value. Given that layer 3 starts
at about 600 feet below land surface, and the 100 year DTW is greater than 600 ft, it appears
that the transmissivity value would remain constant even with drawdown in this layer. This
does not appear to be reasonable. It is suggested that since groundwater may be produced from
Layer 3 during the 100 year simulation that a bottom be added to the Layer 3, not an assigned
transmissivity value. It is suggested that the model be modified to include a bottom to Layer 3.

17. It is unclear if a sensitivity analysis was conducted, with regards changes in Layer 3 and the
establishment ofconstant heads to the North edge of the model. Pleaseaddress this in a
narrative.

18. It was stated in Water Level Altitudes 5.3.1, p 5-9: that "In order to remove any potential bias
due to effects of the inclusion of the updated Layer 3 transmissivity values on the overall model
calibration, the drawdown from the SWC model (from 1999 to 2107) was subtracted from the
ADWR TAMA model simulated water levels for the end of 1999 to produce a final simulated
head distribution." It is unclear if this is reasonable. Please provide justification for this with a
more detailed discussion.

19. Committed water demands on page 3-5 of the report indicate 15,008 of/yr while Table 3-5
indicates 18,008 of/yr. This number was calculated from the values listed in Table 3-5 which
yielded a result of 18,117.63 at7yr. A table must be provided which clearly states what the
applicant included in the model. The table must show the projected demand, the committed
demand, and the current demand, as well as any Nature changes (reduction in agricultural
pumping). The total should equal the total demand (100 year supply).

20. Although the report mentions the grid spacing was refined 80m % mile spacingto % mile
spacing, there is no discussion as to why this change was made or how the parameters were
adjusted as a result. The applicant must provide figures of hydraulic parameters, recharge,

encountered. Please provide a geologic cross-section (east-west) that clearly illustrates where
the shallow depth-to bedrock is found.

¢
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wells, boundary conditions, geology, and initial water levels which show what changes were
made when ADWR's 2006 TAMA groundwater model % mile grid spacing was discretized to
% mile grid spacing. The applicant must also provide a discussion for each figure presented
(how the ADWR TAMA % mile data Was modified during the conversion to % mile grid f '
spacing). If there were any major discrepancies, please discuss the effect this discrepancy had
on the model results.
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21. Please provide a table of parameter values obtained through the aquifer test and spinner flow
meter surveys which were used in the model (for example the final T values). Also include a
figure which shows the extent of the area discretized using the new T values for use in the
model, which includes the original T values used in the TAMA groundwater model and the
modified T values.

22. The applicant must provide details concerning the modification of the ADWR TAMA Base
Case Future Model simulation. As stated in the report, the simulation which had run through
year 2025 was extended through 2107 using SWC existing and future pumping. Please provide
a figure showing the locations and pumping information used to update the TAMA Base Case
simulation. Include in an accompan y discussion any effects this change had on the
simulation, and if there were any major discrepancies caused by the addition of this data.

23. Water level contour maps have been provided throughout the report. However, the applicant
must provide water level altitude figures and water level depth figures for the entire model area
(and not just the SWC area). kiclude in an accompanying discussion any discrepancies noted
(such as dry cells within the model area and changes in flow direction).

24. The applicant must provide a table for the year 2107 with information on drawdown for each
SWC well used in the AWS simulation. The table must also provide measured water levels,
final water levels from the base simulation, and final water levels iron the AWS simulation. A
hydrograph showing projected water levels, measured water levels, and simulated water levels
from 1941 through 2107 can also be created for each SWC well used in the AWS simulation.

25. Although evapotranspiration (ET) is mentioned in the report on page 5-7, there is no discussion
of ET within that section. Based on the output for stress period 108 ET was included within the
model. The applicant must provide an ET discussion within the report.

26. The applicant must provide a zone budget for the modeled area. Please discuss the flux across
the northern and southern boundaries and how this flux may impact the model results. The
flow in and out of the model for the southern and northern boundary was compared and by the
end of the simulation almost 4,000 of/yr of water is entering the model area from the norther
boundary, The amount of water entering the model area from the southern boundary appears to
be too large (should range between 20,000 and 24,000 of/yr). If these values are to be used in
the model, there must be a discussion on the effect flow out of the model through the south
boundary and flow into the model through the north boundary have on the model results.

27. The applicant must expand the calibration discussion. The submitted report states "the base
simulation and early stress periods of the AWS model were qualitatively calibrated by
comparing the groundwater contours and cell specific water levels with those &om ADWR's
transient TAMA model". The applicant must provide a table for the base simulation and early
stress periods of the AWS model which compares cell specific water levels with those from the
TAMA model. The applicant must also provide model scale figures (not site specific figures)
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Please submit the requested information to the Office of Assured Water Supply within 60 days of this
notice. Our review of your application has stopped and will resume when we receive the missing items.
If you do not respond to this letter within the 60-day time frame, the director of the Department may take
action to deny the application and close the file .

After the model has been modified to reflect the above comments, the Department may still have further
issues and comments based upon the modified modeling results

If you have any questions regarding the contents of this letter or the application in general, please do not
hesitate to contact Diane Kusel at (520) 770-3800.

Sinc

Jo

IFs/djk

28. The report did not mention if a sensitivity analysis was completed as part of the model process.
The applicant must do a sensitivity analysis by changing area parameters (for example recharge
along the boundaries, hydraulic conductivity, changes in agricultural recharge, specific yield)
and provide a discussion about the process and results in the report.

29. The applicant must phase mine stumpage and tailings pile recharge out of the model.

30. The report did not make clear if FICO agricultural recharge was decreased as areas urbanized.
The applicant must reduce FICO agricultural recharge in addition to the reduction in
agricultural pumping.

Sc1iheemanHVIanager
bf Assured and Adequate Water Supply

31. The applicant must address the bedrock on the west side of the model. In order to accomplish
this, the applicant should put a bottom on layer three and recalculate a hydraulic conductivity
value based on the layer three transmissivity and a saturated thickness. In the simulation
provided the water levels fell below bedrock west of Sahuarita Water Companies Certificate of
Convenience and Necessity service area.

which compare the groundwater contours in the base simulation and early stress periods of the
AWS model with those in the TAMA model. Maj or discrepancies need to be discussed, as well
as the effect of that discrepancy (if any) on the model results.
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The following technical memorandum report documents a supplemental hydrology study to support an
Application for Modification of the Designation of Assured Water Supply (DAWS) for Sahuarita Water
Company (SEC) (DUR No. 401203.0001). The original application was submitted to the Arizona
Department of Water Resources (ADWR) on November 23, 2007. The original hydrology study to support
the application is tided Atrured Water 5`4>p4 I-Q/dro/ogy Rgpontfor So/marita Wafer Company (Acta:/amen! Cof
Mod@'ira¢ianof De.rz;gnafio/1 afarMAnuredWater Suppbl Ap_p5m!i0n) dated November 21, 2007 (Brown and Caldwell,
2007a) and should be referenced in review of this technical memorandum report. This technical
memorandum report sequentially addresses itemizedcomments presented in a March 27, 2008 letter
documenting ADAR's Administrative Completeness Review of the application.

For reference, Table 1 provides a listing of the nomenclature and descriptive information for d'le various
groundwater models and simLdations discussed and presented in dais report and associated figures. Unless
otherwise indicated, all reported water levels, contours and discussions are based onLayer 3 of the models.

Limitations:

This document was prepared solely for Sahuarita Wafer Company in accordance with professional standards at the time the services were performed and in
accordance with the contract between Sahuarita Water Company and Brown and Caldwell dated November 30, 2007. This document is governed by the specific
scope of work authorized by Sahuarita Water Company; it is not intended to be relied upon by any other party except for regulatory authorities contemplated by
the scope of work. We have relied on information or instructions provided by Sahuarita Water Company and other parties and, unless otherwise expressly
indicated, have made no independent investigation as to the validity, completeness, or accuracy of such information.

1

1
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ADWR TAMA Model

ADWR TAMA Base Case Future

1941-1999

2000-2107

Full TAMA

Full TAMA

ADWR original model

ADWR original model with SWC

pumping added

SWC Base Model 1941-1999 Southern MY of TAMA
All parameters same as ADWR TAMA,

including Transmissivity

SWC Revised Base Model 1941-1999 Southern M of TAMA
Updated Transmissivity in vicinity of

SWC

SWC Revised AWS Model

("AWS Model")
2000-2107 Southern V2 of TAMA

Updated Transmissivity in vicinity of

SWC, revised western boundary,

predictive simulation

Technical Memorandum Report

ResponseNo. 2. Attachment A is a revised Erst age of the Application and Application Revision
Form, both signed by Robert M. Sharpe.

Comment No. 2. Signatory Authority: The application for modification of designation of assured
water supply that was submitted on November 23, 2007 was signed byJ.v.c. Chalfant. Only an
authorized member of a limited liability company can sign the application. A managing member is
presumed to be authorized to sign; any other member should have signed authorization from the
principal members of the LLC. Our records indicate that the managing member of the Sahuarita
Water Company, LLC is Sharpe and Associates, Inc., whose President is Robert M. Sharpe. Please
have Mr. Sharpe sign an amended first page of the application and submit along with an Application
Revision form which can be found at www.azwater.gov.

Response No. 1.

Comment No. 1. A final decision and order from the Arizona Corporation Commission extending
the area of die Sahuarita Water Company Certificate of Convenience and Necessity (CC&N) to
include the proposed subdivisions and approving any financing of the reaMed infrastructure.

A final Decision and Order from the Arizona Corporation Commission (ACC) for
extension of Sahuarita Water Company Certificate of Convenience and Necessity (CC&N) is
anticipated to be issued no later than die beginning of October 2008. SahuaNta Water received an
application sufficiency letter on May 27. 2008. The ACC is required to render a decision on die
CC&N Application within 150 days from the issuance of die Sufficiencv Letter.

Comment No. 3. Please provide the following additional maps and figures:

a) Depth-to-water for the year 2107;

bl Total drawdown in feet for the year 2107; and

c) Location of dewatered cells in the model for the year 2107.

Response No. 3. The following mans are based on Laver 3 head values from die SWC Revised AWS
model simulation:

a) Figure 1- 2107 Simulated Depth to Water Contours - SWC Revised AWS Model:

bl Figure 2 - 2107 Simulated Water Level Drawdown Contours - SWC Revised AWS Model:
and

Figures 3 and 4 - Layer 1 and Layer 2 Simulated Dewatered Model Cells in 2107 - SWC
Revised AWS Model.

RESPONSES TO ADWR COMMENTS

C

Model Name

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

Model Domain Notes

2

2
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Technical Memorandum Report

Response No. 5.

Response No. 4.

CommentNo. 4. Water availability dart is stated to be served by standpipes (i.e., for Magee Ranch,
approximately 500 lots), is not considered to be a dependable source of supply. This supply cannot
be considered as part of this application. Please revise the report accordingly.

Comment No. 5. The hydrologic study appears to be based on two existing wells and 10 wells
projected to be drilled and completed in the future. Based on statements in die hydrologic reports, it
is unclear whether all of the 10 proposed wells are suitable for production. Please exp lM whether
each of the 10 proposed wells are likely to be used to withdraw groundwater to meet the demands
within the service area. Please note that the volume of groundwater that will be physically available is
limited to the volume withdrawn from existing wells or "from proposed wells that the Director
determines are likely to be constructed for future uses of the applicant." A.A.C. R12-15-716113) (1) la).
Also, please be aware that changes in the location of one or more wells may affect the determination
of physical availability for the designation.

As noted, SEC has plans to utilize one active well (W/ell No. 18) and drill 10 new
water supolv wells by 2034. Two of three new wells, Well Nos. 17 and 19. will be permitted as
replacement wells that will replace two inactive wells. These inactive wells are considered to be
beyond service life. One of the current active wells. Well No. 14, will be phased out in 2009. but will
continue to be used to maintain lake levels in the Sahuarita Town Lake by applying Tvpe 1 water
rights associated with the Drooertv area.

Plans to install the new wells are documented in the water master plan developed by WestLand
Resources Incorporated titled So/Juana Water Company. LLC Water wtenz Mortar Plan dated
November 8. 2007, which has been Dreviouslv Drovided to ADWR. (Tabulated on Table 13 in
Section 5.3.1 and shown on Exhibit 2 - Sahuarita Water Co. Future Water System Master Plan of due
reoortl.

Summary tabulation of these planned wells and protected average annual withdrawal in 2034
(buildout pearl is shown on Table 2 below as previously presented in the original hydrology report
(Table 3-9. Brown and Caldwell. 2007a).

In 2006 and 2007, SWC conducted pilot hole and exploratory boring analyses programs to evaluate
potential future well sites. Groundwater production potential and groundwater cluality were
evaluated at eight potential well sites. The pilot hole analysis conducted for Well Site No. 24
concluded that the well site is not viable based on groundwater quality. This analysis is documented
in a report titled WellSite No. 24 Pi/of Ho/e Anafwef Report dated September 6. 2007 (Brown and
Caldwell, 2007b) which has been previously provided to ADWR. Exploratory boring analyses were
conducted at seven additional well sites. Well Site Nos. 20R. 21. 22. 23. 24B. 25. and 26. Exploratory
boring analyses at Well Site Nos. 21, 23, 24b, 25 and 26 revealed favorable groundwater production
potential and groundwater Quality while Well Site Nos. 20R and 22 revealed unfavorable groundwater
oualitv potential. These analyses are documented in two reports tided Well .lite Nor. 27, 22. 23. 25.
and26 Exp/oratofy B01int1Ana[weif Rgpoft dated September 6, 2007 (Brown and Caldwell. 2007cl which
has been previously provided to ADWR. and Well Site No.r.20R and24B Exlbloratogl/ B01z'ngAnu[we.r
Reparzdated April 18. 2008 (Brown and Caldwell, 2008a.}

Sahuarita Water Company intends to provide a potable water source via standpipe
to the Masree Ranch area located outside of the proposed CC&N expansion area. The area is not
currently served by any municipal water provider. This demand is included in the Drojected water
demand that will be pumped and served by SEC for physical availability considerations.

Sahuarita Water Company Modification ad Designation of an AWS Supplemental Hydrology Study
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Well No. 14 Active 55-611142 D-17-131ACC 1,900 Yes 0

Well No.18 Active 55-611144 D~17-131CDD 1,400 Yes 1,014.9
Well Site No. 17R Future NA D-16-1336CCA 1 ,500 Yes 1,087.4
Well Site No. 19R Future NA D-17-13 1 BDB 1,500 Yes 724.9

Well Site No. 21 Future NA D-17-13 1CDB 1,000 Yes 1,081.4

Well Site No. 23
lnszauedf

Inactive
55-216840 D-17-13 11BAA 1,500 Yes 1,087.4

Well Site No. 24B Future NA 0-17-13 11CAA 1 ,500 Yes 1,087.4
Well Site No. 25 Future NA D-17-13 14ABA 1 ,500 Yes 1,0a7.4
Well Site No. 26 Future NA D-17-13 14DDC 750 Yes 543.7

Well Site No. 27 Future NA D-17-1323ACC 1,500 No 1,087.4
Well Site No. 28 Future NA D-17-1323DDA 1 ,500 No 1,087.4

We! Site No. 30 Future NA D-17-13 14DBA 1 ,500 No 1,087.4

n • aAnne

Current or
Antlclpttod

Pump
Capacity

(sum)

Technical Memorandum Report

Notes:

1 = Exploratory boring drilled, existing we/I or well installed at site if "Yes" noted. Well head

treatment or blending may be required for these wells to comply with maximum contaminant

level for dissolved arsenic,

NA : Not applicable

rp m  = gallons per minute

AFY = acre feetperyear

Comment No. 6. From the reports provided by Brown and Caldwell, boring location #22 D(17-13)
lac and # 24b D(17-13) 11 can were not recommended as future sites for production wells due to
groundwater quality issues. It is unclear whether these sites were incorporated as future production
sites in the actual MODFLOW groundwater flow model. Please explain in a narrative whether these
wells were incorporated into the model.

ResponseNo. 6. These sites were not included in the model as future pumping locations. See
Response No. 5.

Well

No exploratory boring analyses or well installation and testing has been preformed at Well Site
Nos. 27. 28. and 30. However. based on regional information. it is likely that these sites will be viable
well sites with only the potential requirement of treatment or blending to comply with the potable
water arsenic standard.

In 2008. SEC inst red a new water production well (Well No. 23) at one of the exploratory boring
sites with favorable groundwater production potential and groundwater quality. The well provides
favorable groundwater yield and groundwater quality with the exception of dissolved arsenic. The
well completion report including aquifer testing and analysis. and Phase II/Phase V Safe Drinking
Water Act New Source approval constituents analytical reports are documented in a report titled
.Ya/9uanlz'a Water Compafgv We//No. 23 Cowjaletion Report dated _lune 21. 2008 (Brown and Caldwell_
2008b). A wellhead treatment system is currently being planned and designed as of the date of this
report to comply with the potable water arsenic standard.

Actlve or

Future

wens

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

Aown
R8gl8tratl0n N04

Cgdggffgl
Location

. ....... m g

C0nfIlm¢d?'

Total = 10,9a3 AFV

elected
Groundwater

Production at

Bulldallt

(2034) (AFv)

4

p:\rancho_sahuarita_water_company\130267 . rswc-gmdwtrsustaInabiIitystdy\de!iverabIes\repons\swc suppl hydro study final tech memo.d0c



Technical Memorandum Report Sahuarita Water Company Modification of Designation d an AWS Supplemental Hydrology Study

CommentNo. 7. ADWR found a recent issuance in 2008, of a General Industrial Use (GIU) permit
to Withdraw an additional 6,000 acre feet per year (APY) from D(17-14) 17bdd. This volume needs
to be added at the appropriate location into the model as a committed demand. This GIU punipage
has been permitted for 20 years, 2008 to 2028.

Response No. 7. This new water demand has been incorporated in d'le SEC Revised AWS model
run. The pumping is evenly applied across four wells from die simulated time period from 2008 to
2028 120 years) at the cadasnsal location specified for the GIU permit. The simulated pumping time
period for this demand corresponds to stress periods 9 through 28. Figure 5 displays the locations of
future GIU pumping.

Comment No. 8. ADWR has reviewed due most recent GWSI water level data and found that the
plotted groundwater elevation data for the year 2005 (Figure 5-2) does not match the GWSI data
west of Interstate 19. It remains unclear if the water levels found on the west side of Figure 5-2
simulate actual groundwater conditions and are similar to those found in the ADWR TAMA model.
Please address this issue in a narrative response.

ResponseNo. 8. The SEC Base model (1941-2000) accurately reproduced the water level
distribution from ADAR's transient TAMA model dirough the year 2000 (Figure 6). Head
distributions from both the TAMA and SEC Base models demonstrate a steep. eastern trending
gradient along the western boundary of the SEC service area. This gradient is presumed to be
representative of natural and mine related recharge entering the relatively shallow aquifer system at
the model boundary. Thus. the simulated water levels from the SEC models are representative of
those found in the ADWR TAMA model and its underlying conceptualization of the hydrogeology
west of the SEC service area. Additional information and discussion is Drovided in Response No. 9.

CommentNo. 9. Though it was stated that the base case simulation and early stress periods of the
AAWS model were qualitatively calibrated by comparing groundwater contours and cell specific
water levels to those of the ADWR transient TAMA model, the level or degree to which the models
match is unknown and has not been discussed. This needs to be addressed, justified and discussed in
a narrative and figurative format.

ResponseNo. 9. As stated in section 5.2 of the original report. a base model was developed that
contained three fnodiEcations to ADAR's TAMA model. The modifications were: 1) model cell
dimensions were refined to uniform 'A mile by IA mile soacings: 2) the model domain was limited to

the SEC service area were undated in model Layer 3 to reflect recent aquifer testing data within and
adjacent to the SEC servicearea. In order to assess the SEC model's agreement with the TAMA
calibration. a base model ISWCBase) was created which included the grid relinement and the
domain refinement. but used the Laver 3 transmissivitv values from ADAR's TAMA model.
Figure 6 shows a comparison of water level contours for the TAMA model and the SEC Base model
for the year 1999. The results from both models are in close agreement. indicating that the
calibration standards met by ADWR for the TAMA transient model are also met by the AWS model.
The minor discrepancies observed between water levels are due to a finer grid discretization;
however_ the calibration statistics for Me SEC Base model for 1999 meet the same standards as
those for the southern portion of ADAR's TAMA model. See Response No. 27 for additional
information regarding the SEC model calibration and Chapter 5 of ADAR's Modeling Report
No. 13. Regional Groundwater Flow Model of the Tucson Active Management Area l2006) for
infonnation on the TAMA model calibration.

the southern Donation of theTucson AMA: m88 transrUissivity values in the immediate vicinity of

CommentNo. 10. Ongoing decline rates were incorporated as part of the MODFLOW groundwater
How model. Hydrographs were presented for review, but were not compared to model simulations
of depth to water for trends in decline of groundwater (Figure 4-4: Hydrographs). It is unclear if the
model simulates the hydrographs as seen in Figure 4-4. No inforrnadon has been presented that
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Comment No. 11. Not far from the western edge of the current CC&N of due Sahuarita Water
Company, the depth to bedrock is very shallow, approaching 400 feet below land surface (bis).
When the depth to bedrock map is overlaid onto the 2107 projected depth to water map, it appears
that immediately west of the current CC&N, the aquifer may become dewatered in 100 years. Please
provide a map clearly indicating where the aquifer dewaters, as well as a narrative of the long-term
impacts from dewatering to the groundwater supplies needed for the water provider.

Response No. 11. To address this comment. water levels from Me AWS model submitted in the
original hydrology study were investigated. Simulated water levels for 2107 were compared to the
estimated depth to bedrock. After 100 years of future conditions. depdas to water at SWC were
generally estimated to reach a maximum of 800 feet bis. This depth corresponds to a groundwater
elevation of approximately 2000 feet amyl. Thus. it was concluded that the 800-foot depth to
bedrock (Figure 4-1: Brown and Caldwell, 2007a) would Provide an appropriately conservative
estimate of the portion of aquifer that could become dewatered over the course of a 100-year
simulation. To account for this. die area west of die 800-foot depth to bedrock contour. reflecting
depths less than 800 feet. was converted to a no flow boundary for the full predictive simulation in
the SWC Revised AWS model (Figure 1). This approach was deemed appropriately conservative for
two reasons: 1) both observed and simulated water level elevations generally trend upwards to the
west of the SEC service area, suggesting that it is likely that portions of the aquifer with depths to
bedrock less than 800 feet are likely to remain saturated, and 2) the "dewatered" portion of the
aquifer was removed from the active model domain at the beginning of the year 2000, although it is
aonarent that this zone will remain saturated for a significant period of time into the future. With
this updated no flow boundary in Layer 3, the effects of the aquifer boundary are magnified.
Simulated drawdown at the SEC service area increased and deaths to water after 100 years increased
by a maximum of approximately 110 feet relative to the results of the earlier hydrology study.
However,as demonstrated in the previously submitted aquifer testing and well analyses reports.
significant quantities of viable aquifer still remain below this depth within the SEC service area and
at the current and proposed Dumping locations. Thus. sufficient groundwater supplies remain for
SEC even with the inclusion of a dewatered aquifer zone immediately to the west.

With the exception of exeunt wells. all pumping locations within the estimated dewatered zone were
moved to the east and into the undated active model domain. This insured that all current.
committed. and bending demands are fully included in the predictive simulation. Additionallv. her
the Drevious meetings and correspondence with ADWR. recharge within this dewatered zone was
moved immediately to the east to insure its inclusion in the activemodel domain.

clearly demonstrates that the modified TAMA model matches the trends of water levels seen in the
hydrographs presented. The modeled depth to water should be included as part of the hydrographs
to allow for a ready comparison of groundwater decline trends. A narrative must also be provided.

Response No. 10. Attachment B includes comparative hydrographs for selected wells. Figure 7 shows
the location of these wells. A comparison of observed versus simulated depths to water shows that
Me AWS model accurately reproduces the observed trends in water level changes over time. The
model was able to reproduce both long term trends in water levels as well as shorter term variations
due to pumping changes and the initiation of recharge at the Pima Mine Road facility. Simulated
water level elevations also adequately mimic those observed at SEC and other nearby observation
wells. This hvdroeraph analysis supports the model calibration as discussed in further detail in
Response No. 27.

CommentNo. 12. No geologic cross-sections were provided that illustrate where the shallow bedrock
has been encountered. Please provide a geologic cross-section (east-west) that clearly illustrates
where the shallow depth-to bedrock is found.

Sahuarita Water Company Modllication of Designation of an AWS Supplemental Hydrology Study
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Comment No. 14. ADWR has reviewed the 2005-2007 water level elevations, seen in Figure 5-2, and it
is uncertain whether the water elevation contours are representative of the groundwater conditions
seen in the ADWR TAMA model for the western edge of the model. Figure 5-2 indicates that these
water level elevations are simulated. Provide evidence Mat supports these groundwater elevations in
the western portion of the model. In addition, the gradient implies that there may be substantial
flux/recharge as a result of the simulated elevations. This must also be clarified and fully supported
in a narrative.

Response No. 14. The simulated water elevation contours presented in Figure 5-2 (of the previously
submitted hydrology study) for the AWS model simulation match the magnitude and distribution of
those in the ADWR TAMA model. Responses No. 8 and No. 9 and Figure 6 provide additional
narrative and figurative support for this comment. Approximately 2,300 AFY of recharge is applied
along dies localized portion of the model boundary M the year 2000 for both die ADWR TAMA
model and all SEC models. This flux/recharge represents inflows from both mountain front
recharge and mine recharge and is included in ADAR's transient and predictive TAMA models and
applied in identical magnitudes to the SEC model. The magnitude of recharge applied to each cell
of the SEC model in 2107 is shown in Figure 12 and provided in shape8le format in Attachment Z
(RCI-I RevAWS.shp) .

Comment No. 15. It is unclear, from die information presented, where the natural recharge is
occurring in the model and exactly at what annual amount. The range from 3,000 to 6,000 acre feet
is a very broad range of recharge values. Please provide sufficient support in narrative, tabular and
figurative formats that clearly indicate where and in what amounts the recharge is occurring.

ResponseNo. 15. Recharge is consistent with the ADWR TAMA model wider the exception of the
reduction of artificial recharge for future time Deriods as noted in section 5.2.6 of doe original
hydrology study Brown and Caldwell, 2007a). As discussed in Response No. 11 and previously
discussed with ADWR personnel. recharge immediately to the west of the SEC service area was
moved eastward in the SEC Revised AWA predictive run in order to account for the updated no
flow boundary in Layer 3. Recharge cells were moved laterally to the east along the undated no flow
boundary. Additionally. Figure 12 shows the recharge contained in the model in 2107. and the full
spatial distribution and magnitude of annual recharge rates is provided in shatnefile format
(RCH RevAWS.shp) in Appendix Z. Included with the shapefile is an associateddatabase
(RCH RevAWS.dbf) File that presents detailed recharge information in a standard tabular format.

CommentNo. 13. As a result of the shallow depth to bedrock west of die water company's pumping
wells, the saturated sickness of the aquifer is limited. Of specific concern is that the 100 year depth
to water (Figure 5-4) appears to far exceed the known depth to bedrock and available saturated
thickness west of the production wells. Provide a narrative that addresses this area of possible
dewatering and the effect on the supply for this application.

Response No. 13. Please refer to Response No. 11.

Response No. 12. Geologic cross-sections are contained in two reports tided Well Site Nos.27. 22, 23.
25. and26 Exp/0raz'0fjvBon'ngAna[weJf Reportdated September 6, 2007 (Brown and Caldwell. 2007c)
which has been previously provided to ADWR. andWell .file N0.r.20R and24B E>gD/oratogvBoring
Anafwef Rqpon* dated April 18. 2008 (Brown and Caldwell. 2008a.)

A comparison of die water budgets for the TAMA and SEC models is presented in Table 9. From
the MODFLOW water budgets, approzdmately 47,000 APY of recharge is applied in 1999 in the
SEC models: dais volume of recharge is reduced by approximately 9.000 AFY by the year 2107. due

Sahuarita Water Company Modification of Designation 04 an AWS Supplemental Hydrology Study
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to (1) fluctuations in natural and agricultural recharge from due predictive TAMA simulation and (2)
the reduction and removal of artificial recharge at d'le Pima Mine Road and North Borrow Pit
recharsve facilities .

Comment No. 16. Layer 3 of the model has been assigned a constant transmissivity value. Given that
layer 3 starts at about 600 feet bis, and the 100 year DTW is greater than 600 feet, it appears that the
ttansrnissivity value would remain constant even with drawdown in this layer. This does not appear
to be reasonable. Ir is suggested that since groundwater may be produced from Layer 3 during the
100-year simulation that a bottom be added to the Layer 3, not an assigned transmissivity value. It is
suggested that doe model be modified to include a bottom to Layer 3.

ResponseNo. 16. This issue was previously addressed in meetings and correspondence with ADWR
Dersonnel. Please refer to Response No. 11 for a discussion of the agreed-upon anoroach.

Response No. 17.

Comment No. 17. It is unclear if a sensitivity analysis was conducted, with regards changes in Layer 3
and the establishment of constant heads to the North edge of the model. Please address this in a
narrative.

ADWR Explanation: Please reference the explanation provided with item #28
In addition to the SEC Base model where transmissivity values were identical to

ADeY/R's TAMA model. a second base run was simulated. the SEC Revised Base model. The SEC
Revised Base model includes the grid refinement. model domain refinement. and ttansmissivity value
refinement in the vicinity of the SEC service area. Figure 10 shows a comparison of the water levels
in the ADWR TAMA model versus the SEC Revised Base model in the year 1999. The increased
transmissivitv values in the vicinity of SEC service area result in localized head values that are

this
increase in water levels did not significantly impact the agreement with observed water level trends in
the vicinity of the SEC service area. Additional discussion related to this Comment is 'provided in
Response No. 28.

Qenerallv un to 50 feet higher than the water levels simulated in the TAMA model; however_

CommentNo. 18. It was stated in Water Level Altitudes 5.3.1, p 5-9: that "In order to remove any
potential bias due to effects of the inclusion of the updated Layer 3 transmissivity values on die
overall model calibration, the drawdown from the AWS model (from 2000 to 2107) was subtracted
from the ADWR TAMA model simulated water levels for the end of 1999 to produce a final
simulated head distribution." It is unclear if this is reasonable. Please provide justification for dis
with a more detailed discussion.

Response No. 18. Because the model calibration and results were deemed to be within appropriate
levels and for the sake of consistency, all simulated water level elevations and depths to water
presented in the attached figures and graphs are now based upon the SEC Revised series of model
simulations. which incorporate the undated localized transmissivitv values for Laver 3.

The inclusion of the updated transmissivity distribution in the SEC Revised Base model caused
water levels in some areas to be above dose simulated in the SEC Base model. which match those in
ADAR's TAMA model. To assess the significance of this variation upon estimated deaths to water,
drawdown values from the SEC Revised AWS model simulations were subtracted from simulated
1999 water levels from the SEC Base model. This allowed the use of the calculated drawdown from
the undated SEC model, which incorporates recent aquifer testing and dewatered aquifer estimates
while eliminating any nonconservative "bias" from water levels that are simulated in the SEC
Revised model as being higher than ADWR estimates. The data contained in Table 3 below
demonstrate that even if the SEC Base model water levels in 2000 are used as an initial data set to
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Well No. 14 D-17-13 YACC 2444.7 522.1 1922.6 783

Well No. 18 D-17-13 1 CDD 2451 .6 525.6 1926.0 795

Well Site No. 179 D-16-1336CCA 2412.0 505.2 1906.7 918

Well Site No. 19R D-17-13 1 BDB 2434.0 519.9 1914.1 896

Well Site No. 21 D-17-13 1CDB 2443.6 524.5 1919.2 806

Well Site No. 23 D-17-13 11BAA 2448.2 523.8 1924.4 801

Well Site No. 24B D-17-13 11CAA 2471 .6 531.2 1940.4 801

Well Site No. 25 D-17-13 14ABA 2474.0 534.5 1939.5 885

Well Site No. 26 D-17-13 14DDC 2480.5 533.1 1947.3 890

Well Site No. 27 D-17-1323ACC 2484.0 533.4 1950.5 872

Well Site No. 28 D-17-1323DDA 2475.7 528.4 1947.3 863

Well Site No. 30 D-17-13 14DBA 2483.8 535.9 1947.9 901

Calculated
Water Level In

2101

Technical Memorandum Report

Response No. 19. Committed demands are assumed to be any AWS analyses on record and approved
or pending approval by ADWR from 2005 to the present. These data were compiled from ADAR's
Assured and Adequate Water Supplv database IADWR, 2008). Water demands associated with
applications approved prior to the year 2005 are considered currently being served and built-out_ and
therefore part of the current water demands. Water demands associated with applications approved
from 2005 to present are classified as committed demands and are included in Table 4 below. These
demands total to 24,316 AFY for the hydrologic study area. Table 5 presents pending applications as
of the date of this report totaling 14,619 AFY, also considered committed water demands.

Comment No. 19. Committed water demands on page 3-5 of the report indicated 15,008 AFY while
Table 3-5 indicated 18,008 AFY. This number was calculated from the values listed in Table 3-5
which yielded a result of 18,117.63 AFY. A table must be provided which clearly states what the
applicant included in die model. The table must show the projected demand, the committed
demand, and the current demand, as well as any future changes (reduction in agricultural pumping).
The total should equal the total demand (100 year supply).

Based on a review of Farmers Water Company AWS submittal for Sahuarita Farms (north half) and
Continental Farms (south half) Clear Creek Associates, 2006), much of the agricultural lands
currendv being irrigated will be retired and developed into residential subdivisions. Residential water
demand and continued irrigation demands for Farmers Water Company and FICO. based on
Table 3. is 14.438 AFY. No build-out schedule for the residential development was noted. Current
water demand for the water comnanv based on an average of 2002 to 2006 Dur pane records totals
27.094 AFY: however irrigation return flow to the underlvino aquifer system also occurs. Based on
Dumtaasre and irrigation return flow values Dresented in Farmers Water Comnanv AWS submittal.
about 20 percent of Dumnage returns to the aquifer system as irrigation return flow (Clear Creek
Associates. 2006). Subtracting this Dercentage off of current pumnage 127.094 AFY - 6.134 AFY :
20.960 AFY) and comparing this to projected stumpage (14.438 ANY)_ a net decrease in stumpage is

subtract drawdown from. depths to water in 2107 at SEC wells still remain above the 1.000 foot
death to water AWS criteria. Response No. 24 Drovides a listing of 2107 water level and death to
water estimates derived solely from the results of the SEC Revised Models.

well
Cadastral

Locatlon

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

Simulated

Water Level In

2000

SWC Base

Simulated
Drawdown In

2101
s e c  A w s

Calculated

Depth to Water

In 2107
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Community Water

Company of

Green Valley

Las Campanas Blocks D &

E, Lots 1-268 & Common

Area A

268 27-401825 18 S 13 E 10 78.20 01/03/06

Community Water

Company of

Grew Valley

La Joya Verde 27-401802 17 S 13 E 27 31.38

Community Water

Company of

Green Valley

La Joya Verde II 27-401633 17 S 13 E 35 14.86

Community Water

Company of

Green Valley

La Joya Verde III 27-400885 17 S 13 E 35 42.78

Community Water

Company of

Green Valley

Las Campanas Blocks C,

Lots 1-263 and Common

Area A

27-700275 18 S 13 E 10 91.14 10/01/07

Community Water

Company of

Green Valley

La Joya Verde Ill 27-400886 17 S 13 E 35 46.28

Community Water

Company of

Green Valley

La Joya Verde Rancho

Abrego Ill, Lots 1-15 and

Common Area A

27-700295 17 S 13 E 35 4.79

Community Water

Company of

Green Valley

La Joya Verde III 27-400887 17 S 13 E 35 26.24

Farmers Water

Company

De Anza Links ll, Lots 1

17 and Common Areas A

& B

17 27-401810 18 S 13 E 27&34 6.52 01/30/06

Farmers Water

Company
Canoa Preserve 27-401781 18 S 13 E 35 36.38

Farmers Water

Company

Madera Highlands,

Villages 27 and 29,

Common Areas D, E, F

and G

27-700354 18 S
12,
13 E 70.52

Farmers Water

Company

Sahuarita Acres, Lots 1-71

and Common Area 'A'
71 27-500023 17 S 14 E 8 21.81 04/09/07

|

Application Name
(Subdlvlslon,
Master Plan,

Water Com ny, etc.)

Technical Memorandum Report Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

calculated as 6.522 AFY. This is considered a conservative estimate because future irrigation return
flow from continued irrigation stumpage was not considered.

Exempt well stumpage was also included in the protected demands. as requested by ADWR AWS
staff, to cover any "wildcat" subdivisions in the hydrologic study area. It was assumed that each
exempt well in the hydrologic study area pumps about 1 AFY. A total of 998 exempt wells are
included within the hydrologic sandy area, thus an additional 998 AFY of exempt well pumping was
included in the model.

Additional projected future irrigation pumping for Farmers Investment Company (FICOI and
pumping to supply Sahuaxita Lake by Sahuarita Water Company are also included inTable 6.

Water Provlder Lots
Department

Flue
Number

Township Range Section
Demand

(AFV)

Date

Issued
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Farmer's Water

Company

Sahuarita Fans (N. half)
and Continental Fans

(S. half)1
28-500050 14,488.46 07/30/07

Green Valley

Water District

Solar Do Visio, Lots 1-81 ,
Common Areas A & B

81 27-401607 18 S 13 E 22 26.65 08/17/05

Quail Creek Water Stone House 222 27-401424 18 S 14 E 8 84.65 01/25/05

Ray Water

Company

Cantera, an RCP

Subdivision, Lots 1 - 148,

Common Areas A, B & C,

Blocks A & B

143 27-401727 15 S 14 E 10 57.06 11/15/05

Ray Water

C0mnanv

Desert Point 2, Lots 1 -45

and Common Areas 'A' & 45 27-402265 15 S 14 E 10 15.83 03/80/07

Saguaro Water

Company

Bluff Creek, Lots 1 - 40

and Common Areas A & B
40 27-500011 15 S 16 E 24 16.98 09/20/07

Undetermined Ridgline 27-700397 88.49 02/14/08

Undetermined
Swan Southlands

Development
8525 28-401840 18 S 14 E 3117.86 06/12/06

Rosanont Mine General Industrial Use Pamlt (to years) 17 s 14 E 17 6,000

As u r

Lots

27-700391 .0000
La Jolla Verde

Commercial Center

Community Valley

of Green Valley
T17s, R1aE, Sec as 47.22

51 -402270.0000 Elephant Head Partnership, LLC N/A T19S, R14 E, Sec. 30 63.70

28-70045G.0000 Canoa Preserve ll
Farmers Water

Company
T18s, MaE, Sec 35 s. ah 120.06

27-500014.0000

Canoa Ranch, Block 27 South,

Lots 1.356 and Common

Areas "A" and "B"

Green Valley Water
Company

T19s, usE, Sec 8, 9, 16, 17 108.80

28~700486.0000

Arizona State Trust Land -

Houghton Rd Corridor Area

Conceptual Plan Project

Undetermined

Tlss R1sE, Sec 1, 2, 11, 12,
13, 14, 23, 24, 25, ah, T15s
F11eE, Sec 7, 18, 19, 29, to,
31, 32; Tles R1eE, Sec 5

14,231

l,oc8tl0h

Technical Memorandum Report

Notes:

1 = Sanuarita Farms and Continental Farms developments to retire agricultural uses and reduce irrigation ref um flow

AFY = acre feet peryear

WStor Provider.

Department File
Number

Notes:

AFY = acre feefper year

Application Name
(Subdlvlalpn,
Master Plan,

Water Comnanv. etc.)

Application Name
(Subdlvlslon, Master Plan,

Water Company, etc.)

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

111111

llllll

Department
F ly

Number

Water Pr0vId9i'

Il l

Township

Flo

OH

Total

Il l

Range Section

Total

Demand

(AFY)

14,570 AFY

24,316AFY

Demand

(AFv)

Date
Issued
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Current I 75,9781 75,978

Projected 10,983 9,2622 998 21,243

Technical Memorandum Report

Protected pumping for Sahuarita Water Company. Fanners Water Company. and FICO were
undated with new AWS demands starting in 2008. The Sahuarita Water Company pumping was also
increased by approximately 200 AFY to supply S uarita Lake. Projected stumpage by FICO for
future agricultural usage was set at 5,000 AFY starting in year 2013 (conservative estimate
corresponding to assumed residential build-out time frame) and was further increased by an
additional 4,062 AFY starting in year 2023 in order to offset the impact of future agricultural
recharge coming &om previously retired irrigated lands. This methodology follows the same
approach employed by Farmers Water Company in their approved AWS submittal (Clear Creek and
Associates, 2006). Because it is unknown exactly which lands FICO plans on retaining for future
agricultural activities. the model recharge array was not modified. and the calculated excess "return
f low"
additional pumping at FICO wells. The magnitude of excess agricultural recharge was taken directly

Committed demands approved prior to 2005 were simulated as an average. calculated from the
recorded annual pumping for the five-year period from 2002 through 2006. Water demands
associated with these applications were therefore treated as current demands, currency being served
and already at build out. The total amount of this average annual pumping is slightly higher than the
full committed demands approvedprior to 2005. thus the use of this approach was deemed to be
conservative and accurate in that it allows reported pumping to occur at appropriate well locations.
These average pumping values were applied to the appropriate wells for the mc period from 2008
through 2108.

For all committed AWS demands within the hydrologic study area approved after 2005. doe
permitted annual pumping was included in the model at "new" wells at the location of Me new
developments .

All pending AWS demands were also simulated at their full requested demand amounts beginning M
2008 at the locations of the planned developments. Additionallv. all exempt wells within the model
domain were pumped at 1 AFY(998 wells).

Beginning in 2008. committed demands discussed above were separated into those approved prior to
2005. and those approved in 2005 or later: these demands were simulated as follows:

Notes:

1 - Includes reduction of agricultural stumpage and increase in residential stumpage for Farmers Water Company

2 - Includes FICO projection of continued irrigation pumping of 5,000 AFX 4062 AFY ofpumping to offset agricultural
recharge from retired FICO lands, and200 AFY pumping for Sahuarita Lake

a ... includes all applications submitted since 2005 and6,000 AFY for Rosemont Mine which ends by2028

AFY = acre feet peryear

Committeda

Pending Committeda

recharge rate of 4,062 APY to the local aquifer system was removed from the model by

Water
DeMands

Sahuhrlta Water
Company (AFY)

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrdcgy Study

Total Water Demands in Hydrologic Study Area = 136,107 AFY

Total Water Dar ands in Hydrologic Study Area in 21073 : 1a0,101 AFY

Other Water
Demands

(AFY)

24,316
14,570

Total

(AFV)
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Technical Memorandum

CommentNo. 21. Please provide a table of parameter values obtained through the aquifer test and
spinner flow meter surveys which were used in the model (for example the final T values). Also
include a figure which shows the extent of the area discretized using the new T values for use in the
model, which includes the original T values used in the TAMA groundwater model and the modified
T values .

Response No. 21.

Response No.

Comment No. 20. Although the report mentions the grid spacing was refined from V2 mile spacing to
VS mile spacing, there is no discussion as to why this change was made or how the parameters were
adjusted as a result. The applicant must provide figures of hydraulic parameters, recharge, wells,
boundary conditions, geology, and initial water levels which show what changes were made when
ADAR's 2006 TAMA groundwater model V2 mile grid spacing was discretized to *A mile grid
spacing. The applicant must also provide a discussion for each figure presented (how the ADWR
TAMA 1/2 mile data was modified during the conversion to VS mile grid spacing). If there were any
major discrepancies, please discuss the effect this discrepancy had on the model results.

20. The grid spacing was refined to 1/4 mile in order ro provide a finer resolution for the
study area. All parameters remain exact as they were in the oNgind TAMA model,except for the
noted transmissivity changes in Laver 3. Parameters that are independent of the cell size (i.e.. storage
and hydraulic conductivity) were simply applied to four cells instead of a single cell. Parameters such
as evapotranspiration and recharge, which can vary in magnitude with cell size. were also assigned to
four cells per TAMA cell to insure that the areal extents and magnitudes of flux from the TAMA
model remained unchanged. Quality control (QC) was performed to verify that all inputs matched
the original model. The grid refinement was facilitated by GIS and Groundwater Vistas
functionality. and no discrepancies were identified in the QC step. All model parameters are
provided in Attachment Z as shapefiles.

Acxuifer testing infonnation and shaoefiles of the ttansrnissivity distributions are also
included in digital format in Attachment Z (see folder SWCAquiferTestsData and shapetiles
K Base allLayers.shp and K RevAWS alILayers.shD). Table 7 is a replica of die original report's
Table 5-2 with data from one additional well. Aquifer testing and analysis at Well 23 occurred after

The current committed and nroiected demand summary presented in Table 5 is fully reflected in
actual pumping for die 100-year simulation. Adjustments to Me total demand shown in Table 5 were
made in model inputs to account for: (1) an additional 4,062 AFY of pumping to offset agricultural
recharge associated with retired irrigation land, and 12) the offset from the discontinuation of
pumping at the Rosemont mine beginning in 2028 of 6.000 AFY. Thus total pumping applied to the
model within the hydrologic study area at build-out totals 130,107 AFY. By the end of year 2107 of
the AWS simulation. approximately 129,193 AFY of pumping is still sustained including the
additional pumping to offset future agricultural recharge by FICO), accounting for 99.3 percent of
the total demand and including 100 percent of Me SECDAWS build-out demand. Detailed
pumping information regarding well locations, pumping schedules, and demand type is provided in
GIS format in Attachment Z. In addition. Figure 5 shows the locations and relative pumping in
2107 of both the committed and pending demands as well as the Rosemont Mine GIU demand that
ends in 2028.

from Farmers Water Company's AWS and assumes an irrigation return of 20 percent of agricultural
pumoage Clear Creek and Associates. 2006). The year 2023 was selected for the initiation of this
excess pumping to account for the time lag (approximately 10 years) between the reduction in FICO
irrigation pumping and when it is estimated to reach the regional aquifer system as recharge. Total
simulated pumping by Farmers Water Company and FICO (bodl committed demand pumping and
Dumping to offset recharge at retired agricultural lands totaled 23.500 AFY at build-out.

Sahuarita Water Company Modification d Designation of an AWS Supplemental Hydrology Study
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Well No. 12 8,732

~800

2,475

8,572

12,200

27,000

Well No. 14 9,798

Well No. 19 18,032

Anan ax No. 1 30,344

Well N0.238 be, 7344 ~200 27,000

Tested Transmlsslvlty
Value

(ft=per day)

Technical Memorandum Report ....__Sahuarita Water Company Modification d Designation iN an AWS Supplemental Hydrology Study

the submittal of the original study. results from this wet] were incorporated into dies supplemental
hydrology report. Because the depth to Model Layer 3 is only 200 feet at Well 23. the estimated
transmissiyity value was not adjusted. Figure 8 shows the location of the updated transmissivitv
values within the model domain. Figure 16 shows the full extent of the modified Layer 3
transmissivity distribution including the original transmissivity values used in the TAMA groundwater
model.

.well

Generallzed Depth to Top
4 of Layer a
A D W R  m u  n u d e

( f e l t  hw .

Estimated Transmisslvlty
Value for Layer8

(f1= Wday)2

Notes:

1 -Modelcells at and near these wells show a depth to the top of Layers of approximately 600', except well No. 23, MM
showed a depth ofapproximately200'

2 - Calculated using results of aquifer testing presented in Section 4.32 of the original report The estimated value from the
Anan ax well was conservatively rounded downward due to die high productivity of the deepest aquifer units at that location.

3 - Brown and Caldwelf,2008b

4 - Well No. 23 transmissivity values ranged from26,734 to33,417 ft2per day.

ftp = feet squared

bis = below land surface

CommentNo. 22. The applicant must provide details concerning the modification of the ADWR
TAMA Transient Future Model simulation. As stated in the report, the simulation which had run
Mouth year 2025 was extended through 2107 using SEC existing and future pumping. Please
provide a figure showing the locations and pumping information used to update the TAMA Base
Case simulation. Include in an accompanying discussion any effects this change had on the
simulation, and if there were any major discrepancies caused by the addition of this data.

ResponseNo. 22. The TAMA Base Case Future Model simulation was run to generate transient,
proscribed head values for the northern boundary of the SEC model for 100 years. To accomplish
this, the only revision in pumping that was made was to SEC wells. which were Dumped at the rates
and locations presented on Figure 5 and summarized in Table 3-9 of the original report. The TAMA
Base Case model was then extended from year 2025 to 2107 to evaluate the trends in declining head
values across the region chosen for the northern boundary of the SEC model. As expected, the
addition of SEC's projected pumping and the extension of the model timeline through 2107 resulted
in Myer pumping stresses in the southern portion of the model, relative to the stress in the northern
portion of die model. As a result, the estimated head values at the norther boundary of the SEC
model declined over the predictive time period. There were no unanticipated results from this run,
and the trends were a plausible indication of future conditions at the location chosen for the SEC
northern model boundary.

14
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Well No. 14 Active 55-811142 D-17-131ACC 2472 756 1950
Well No. 18 Active 55-611144 D-11-131 CDD 2475 772 1949
Well Site No. 17R Future NA D-16-1336CCA 2458 872 1953
Well Site No. 19R Future NA D-17-131 BDB 2468 862 1948
Well Site No. 21 Future NA D-17-131 CDB 2472 778 1947

Well Site No. 23
Installed/

Inactive
55-216840 D-17-1811BAA 2472 777 1948

Well Site No. 24B Future NA D-17-1311CAA 2477 796 1945
wen Site No. 25 Future NA D-17-1314ABA 2480 879 1945
Well Site No. 26 Future NA D-17-13 14DDC 2484 885 1951
Well Site No. 27 Future NA D-17-1323ACC 2487 870 1 Q53
Weil Site No. 28 Future NA D-17~132aDDA 2486 852 1958
Well Site No. 30 Future NA D-17-1314DBA 2483 902 1 947

Adlve or

Future

Walls

Slfllulatéd1999
WaterLevel

Altitude
(f9°t 8llls|)

Technical Memorandum Report

Notes:
NA : Not applicable
amyl = above mean sea level
bis = below land surface

Response No. 24.

CommentNo. 24. The applicant must provide a table for the year 2107 with information on drawdown
for each SWC well used in the AWS simulation. The table must also provide measured water levels,
final water levels from the base simulation, and final water levels from the AWS simulation. A
hydrograph showing projected water levels, measured water levels, and simulated water levels from
1941 through 2107 can also be created for each SWC well used in the AWS simulation.

Table 8 below Dresents the requested information for the SWC wells used in the
AWS simulation. I-Ivdrographs from 1941 to 2107 for the SWC index wells are provided in
Attachment B and include all measured water levels for the specified wells. See Response No. 10 for
a narrative summary of the observed versus simulated water levels. The hyclrograohs in Attachment
B also allow the comparison of measured versus simulated water levels for existing wells.

Response No. 23.

Comment No. 23. Water level contour maps have been provided throughout the report. However, the
applicant must provide water level altitude figures and water level depth figures for the entire model
area (and not just the SEC area). Include in an accompanying discussion any discrepancies noted
(such as dry cells widmin the model area and changes in flow direction) .

Well

Please see Response No. 3 for references to the requested figures. Flow directions
and dry cells in the SEC Revised model mimic the patters observed when the TAMA Base Case
model was run for a 100-year timeline. except for local changes in the vicinity of the revised
transmissivity cells and the adjacent boundary condition. Groundwater flow at the northern
boundary reverses direction over the course of the 100-year simulation. as outlined in Response No.
26 below. Figures 3 and 4 depict the dry cells in Layers 1 and 2. respectively. Layer 3 remained
viable. Moving the western no flow boundary conditions to address the potential for an over-
estimate of aquifer storage (due to Layer 3 simulation as a transmissivity layer) resulted in a
conservative reduction in storage immediately adjacent to the site. Although there are data to suggest
that the depth to bedrock west of the site is deeper than the depth-to-bedrock contours shown on
Figure 4-1 of the original hydrology report. adequate data points to accurately simulate a fully three
dimensional Layer 3 are not yet available. The SEC Revised AWS model is therefore considered to
be a worst-case scene for the 100-year runs in terms of groundwater availability.

..._.*_ Sahuarita Wata.Comggny Modification of Designation of an AWS Supplemental Hydrology Study

ADWR

Reglstratlon

No.

Cadastnl
Locatlan

Prolected 2107
Water Level

Altltude
(fed amyl)
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Base

Simulation(1999)
58,910 28,368 47,022 6,240 8,583 116,595 s,150

Revised Base

Simulation (1999)
57,546 28,339 47,022 5,255 8,825 115,745 3,135

Revised AWS

Simulation (2107)
59,272 35,664 37,991 668 54 129,193 3,047

S or

Storage
OUT

Technical Memorandum Report

Comment No. 26. The applicant must provide a zone budget for the modeled area. Please discuss the
flux across the norther and southern boundaries and how this flux may impact the model results.
The flow in and out of the model for die southern and northern boundary was compared and by the
end of the simulation almost 4,000 AFY of water is entering the model area from the northern
boundary. The amount of water entering the model area from the southern boundary appears to be
too large should range between 20,000 and 24,000 AFY). If these values are to be used in the
model, there must be a discussion on the effect flow out of the model through the south boundary
and flow into the model through the north boundary have on the model results.
ADWR. Explanation: The ADWR would like the applicant to discuss what is occurring over the
simulation time period at the boundaries (i.e., how Me fluxes over time are changing). Providing a
narrative and a table of the volumetric changes over time to the ADWR would exp lM if
unreasonable volumes of water are moving across the model boundaries. This request references Me
100-year simulation period. This request is referenced within the guidelines of die 2007 Substantive
Policy Statement on Hydrologic Guidelines for AWS (page 18) .

26. Table 9 below presents the simulated water budgets for the model area. Figures C-1
and C-2 in Attachment C are graphs of flux values for the northern and soudaern boundaries of the
SEC Revised AWS model.

Comment No. 25. Although evapotranspiration (ET) is mentioned in the report on page 5-7, there is
no discussion of ET within flat section. Based on the output for stress period 108 ET was included
within the model. The applicant must provide an ET discussion within the report.

ResponseNo. 25. The location and magnitudes of ET cells for the SEC model series, are presented
on Figure 11. The volume of water removed from the model via ET was 3.046 acre-feet in 2107.
consistent with the original TAMA model (see water budget comparison in Table 9).

Notes:
1lncludes Huxes from both northern and southern boundaries
sOnly reflects flux across norther boundary

Response No.

Slmulatlon Storage IN

The incorporation of the revised transmissivity distribution in the Revised Base simulation did not
significantly alter the simulated water budget at the beginning of the year 2000. The magnitude of
underflow entering the model domain via the constant head cells along the southern boundary of the
model (approximately 26.000 ANY) compares favorably with the value of approximately 27.000 AFY
from running ADAR's transient TAMA model. By the year 2107, 28,600 ANY of underflow enters
the model from the south. accounting for a increase of aptnroximatelv 2.600 APY of additional
inflow. _ _
approximately 133.000 AFY. This small contribution to the overall groundwater system when
compared to the approximately 50,000 AFY of current. committed, and pending groundwater
lpumpingl demands that are simulated by buildout between the SEC service and the southern model
boundary, suggests d'lat the magnitude of additional inflow across the southern boundary is not

This additional underflow comntises less than 2 percent of the overall model water budget of

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study
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Technical Memorandum

CommentNo. 27. The applicant must expand the calibration discussion. The submitted report states
"the base simulation and early stress periods of the AWS model were qualitatively calibrated by
comparing the groundwater contours and cell specific water levels with those fromADWR's
transient TAMA model". The applicant must provide a table for the base simulation and early stress
periods of the AWS model which compares cell specific water levels with those from the TAMA
model. The applicant must also provide model scale figures (not site specific figures) which compare
the groundwater contours in the base simulation and early stress periods of the AWS model with
those in the TAMA model. Major discrepancies need to be discussed, as well as die effect of that
discrepancy (if any) on the model results.

Response No. 27. See Response No. 10 as well as the following discussion. Qualitative comparisons
L to ensure that the

calibration perfonned for the ADWR TAMA model would be applicable to the SWC model series
that was derived from it. Figures 6 and 10 present comparisons of 1999 water levels from ADWR's
TAMA model and the SWC Base and SWC Revised Base models. respectively. Figure 6 shows the
excellent agreement achieved between the TAMA model and the SWC Base model. prior to any
modifications of T values. Slight differences in contours between diesel two models is attributed to
the smaller cell size of the SWC Base model. No discrepancies are observed at the northern
boundary of the SWC model version. Figure 10 compares the TAMA model water level contours to
the SWC Revised Base model. which has updated T values. The impact of the updated transmissivitv
brought the water levels up slightly in the vicinity of the site. This was anticipated. as the aquifer test
results reflected higher T values than were used in the ADWR TAMA model. Because the northern
boundary was prescribed. and derived from the ADWR TAMA model. no changes are attributed to
this revision and the agreement depicted in Figure 6 strongly supports this assertion. Updated T
values in the vicinity of die site and the original ADWR TAMA values are provided in shapefiles in
Attachment Z (K Base allLayers.shp, K RevAWS allLayers.shp). From die shapefiles, the range of
values for each of the model can be spatially compared. Original T values ranged from 230 to 1.860
feet squared per day (ft-2/day): revised values ranged from 684 to 24,854 ft2/day. The highest T
values were simulated in the vicinity of Anan ax Well No. 1 and Well No. 23. and a buffer was placed

were made during model development, as noted in the above Comment.

By the year 2107, the simulated magnitude of underflow at the constant head cells along the northern
extent of the model domain shifts from approximately 6.900 AFY of net outflow to approximately
7.000 AFY of net inflow. This increase in boundary fluxes is nrimarilv due to the over 501500 AFY
of groundwater pumping simulated at buildout north of the SEC service area. Of this amount.
approximately 18.000 AFY of projected pumping occurs within 4 miles of the northern model
boundary. The SEC service area is located over 12 miles south of these constant head cells and
would not be signiticandy biased by variations in flux as this increase is primarily going towards
drawdown located several miles to the north. Furthermore. the reduction of Tucson Water numnina
in the central TAMA in lieu of CAP recharge and recovery activities in Avra Vallev has and is
projected by ADAR's predictive TAMA modeling to allow the recovery of water levels in the vicinity
of the SEC model northern boundary IADWR. 2006). Although the SEC model does apply steadily
declining. transient prescribed heads to the norther constant head cells, it is likely that underflow
from the central portions of the TAMA will increase over a 100-year simulation that includes the full
allotment of regulatory demands in Me southern TAMA. Lastly. an insoecdon of water level
elevation contours in 2107 presented on Figure 9 shows that water levels still steadily decline towards
the northern boundary. Should water levels be lowered along the northern constant head cells. the
impact on water levels would only increase the gradient near the boundary and not significantly lower
heads at die SEC service area.

sufficient to bias the model results in the vicinity of SEC. whose southernmost extent is located over
14 miles to the north.

Report Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study
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Well No. 1 2470.3 2472.5 -2.2

Well No. 12 2446.1 2483.6 -37.5

Well No. 14 2463.0 2477.9 -14.9

Well No. 17 2436.0 2479.8 -43.8

Well No. 18 2453.0 2475.0 -22.0

Well No. 20 2444.6 2491.6 -47.0

Slmulated Water Level

Technical Memorandum Report

Comment No. 28. The report did not mention if a sensitivity analysis was completed as part of the
model process. The applicant must do a sensitivity analysis by changing area parameters (for
example recharge along the boundaries, hydraulic conductivity, changes in agricultural recharge,
specific yield) and provide a discussion about the process and results in the report.
ADWR Explanation: As a result of changing the grid size, model area, and the objective of the
original ADWR Tucson model, ADWR requests dirt the applicant provide a sensitivity analysis for
the submitted numeric groundwater model per the guidelines of the 2007 Substantive Policy
Statement on Hydrologic Guidelines for AWS (page 18). The ADWR understands Brown and
Caldwell's argument that the original Tucson model was used so sensitivity analysis should not have

When the focus is narrowed to SEC wells in the immediate vicinity of the updated T values. the
calibration statistics improve signiiicantlv. Based on recent. 2005 water level measurements in the six
current SEC wells, a MAE of 27.9 feet was calculated based on measured versus predicted 2005
water levels representing 3.3 percent of the total head change across the model. Table 10 lists the
wells used in the site-specific analysis of residuals. The overall model is thus relatively insensitive to
the updated T values presented on Figure 8 but locally. in the vicinity of the SEC service area.
performance was improved by this revision. The original calibration performed for the ADWR
TAMA model is therefore considered to be appropriate for the SEC model series.

TAMA models and compared to the model-calculated water levels at the end of 1999.
the residuals was calculated to be 45.2 feet. which is aooroximatelv 5.3 Descent of the total head
change of 850 feet in the model domain. The MAE calculated for the SEC Revised Base model
(incorporating updated T values) was 48.6 feet which is 5.7 percent of the total head change.
Attachment D presents scatter Dlots of the model-calculated versus observed water levels for the
SEC Base and SEC Revised Base models as well as listings of the target wells with their respective
observed, calculated. and residual values. Generally. the plots both indicate that the model-calculated
water levels are too low compared to observed water levels. However. in the second plot from the
SEC Revised Base model. the residuals for heads between 2.400 and 2.500 feet are more balanced
(i.e.. both positive and negative residuals) due to the refinement of the T values in the vicinity of the
site.

To further address this comlnent_ a quantitative comparison of the Drimarv calibration statistic, Mean
Absolute Error (MAE). was made. The 2000 water levels from 133 "target" wells in the GWSI
database were imported into the SEC Base model (which replicated the southern half of die original

The MAE of

around these values during the kriging process to constrain the influence of these higher estimates to
a small. realistic areal extent, while still respecting die data points.

sec Well ID

Mean Absolute Error (MAE)

MAE as a Percent of Total Head Change

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

Observed Water Level Residual

27.9

3.3 %
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Technical Memorandum Report Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

to be provided. However, based on the aforementioned changes, the ADWR believes a sensitivity
analysis would assist in explaining the models simulation of different system components.

Response No. 28. The hydraulic parameters, boundary conditions. prescribed fluxes and model
domain for the SEC Base model are identical to the southern portion of ADD/R's TAMA model.
Additionallv. the results of the SEC Base model simulation accurately match diode from the TAMA
model. As cited in Response No. 27; calibration statistics for the SEC Base (soudiem half of
TAMA. no changes in inputs) and SEC Revised Base (revised transmissiviq model both show a
Mean Absolute Error (MAE) between 5.3 and 5.7 percent of the total model head change. Response
No. 26 also demonstrates that the simulated water budgets between the two models are not
significantly different. Given the agreement in calibration statistics between the SEC Base and
Revised models and the matching water budget. the modeling results are considered to be largely
insensitive to the updated transmissivity distribution in Layer 3.

Given the excellent agreement of the SEC Base Model with the results of ADAR's TAMA model.
the sensitivity analysis performed and documented by ADWR for the TAMA model IADWR, 2006)
holds for the SEC model with respect to all model components other than transmissivitv. which was
addressed above. ADWR states that for the transient simulation. "In general. the model is most
sensitive to changes in Layer 1 specific yield and least sensitive to changes in agricultural recharge."
(ADWR_ 2006. Page 84) Since specific yield was not adjusted from the ADWR TAMA values. and
the model is largely insensitive to the localized transrnissivity value changes, it can be stated that the
SEC model adequately reproduces groundwater conditions within the southern TAMA to the same
degree of quantifiable certainty as the ADWR TAMA simulations.

Although the northern boundary conditions in the SEC model are not present in ADAR's TAMA
model, these transient. prescribed head values are based upon the simtdated head values from the
TAMA transient model for the years 1941 through 1999 and the Base Case Future Model simulation
described in Response No. 22 for the years 2000 though 2107. Because these head values are
prescribed at levels taken directly from ADAR's TAMA model, adjustments to them would cause
the SEC model to deviate from TAMA model predictions and adversely effect the overall
calibration. Should the head values be adjusted upward or downward. simulated water levels would
move in d'le same direction and cause water levels to move away from the bulk of observed
calibration target water levels. A discussion of the potential impacts of fluxes across the northern
boundary condition over diepredictive time period is provided in Response No. 26.

Given the stability of water levels. calibration targets. and water budgets from multiple runs of the
SEC model with various transmissivity arrays (including the model output from the original SEC
AWS submittal) in conjunction with a review of ADAR's TAMA model sensitivity analysis
discussion, the SEC model provides an appropriate level of certainty for the estimation of water
levels within the southern TAMA.

Comment No. 29. The applicant must phase mine stumpage and tailings pile recharge out of the model.
ADWR Explanation: The ADWR requests that the applicant justify using die stumpage and tailings
recharge over the entire 100-year simulation. For example, if the stumpage and recharge has been
approved and committed it is required to be left in dirough ADWR rules.

Response No. 29. Due to the consumptive use of water by the mining operations to the west of the
SEC service area. pumping for mining applications is in excess of the recharge derived from it. The
inclusion of adjacent mining pumping for tlle full 100-year predictive period was deemed to be a
conservative measure to fully reflect the current demands of mining operations upon the availability
of groundwater supplies at the SEC service area. For the purposes of an AWS submittal. it was also
deemed appropriate that the historic and current pumping (and associated recharge) be included in
the model as a regulatory demand for the full 100-vear predictive time period. Should the mine
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The supplemental hydrogeologic analyses presented herein demonstrate the physical availability of 10,983
AFY of local groundwater resources for 100 years for the existing and planned expansion of SEC's water
service area. The planned expansion is to serve potable groundwater resources to two proposed development
projects including die Mission Peaks and Sahuarita In/iission development projects, and an existing school site.
The school site includes the Sahuarita Unified School District Campus (K through 12). Mission Peaks
development may also include development on an adjacent State Land parcel. Additional potable
groundwater resources will also be served (bulk sales) to 500 existing off site units at die adjacent Magee

3. CONCLUSIONS

Technical Memorandum Report

Response N o . I.
ADWR personnel. Please refer to Response No.

Comment No. 31. The applicant must address the bedrock on the west side of the model. In order to
accomplish this, the applicant should put a bottom on layer three and recalculate a hydraulic
conductivity value based on the layer three transmissivity and a saturated thickness. In the simulation
provided the water levels fell below bedrock west of Sahuarita Water Companies Certificate of
Convenience and Necessity service area.

31. This issue has been previously addressed in meetings and correspondence with
11»

CommentNo. 30. The report did not make clear if FICO agriculmal recharge was decreased as areas
urbanized. The applicant must reduce FICO agricultural recharge in addition to the reduction in
agricultural pumping.

ResponseNo. 30. FICO agricultural recharge was not directly decreased to account for urbanization.
but was indirectly simulated. as follows. Projected pumping for FICO was updated with new AWS
demands starting in 2008. Projected stumpage by FICO for future usage was set at 5.000 AFY
starting in year 2013 (conservative estimate corresponding to assumed residential bed-out time
frame) and was further increased by an additional 4.062 AFY starting in year 2023 in order to offset
the impact of future agricultural recharge coming from previously retired irrigated lands. This
methodology follows the same approach employed by Farmers Water Companv in their approved
AWS submittal (Clear Creek and Associates, 20061. Because it is unknown exact which lands FICO
plans on retaining for future agricultural activities. the model recharge array was not modified. and
the calculated excess "return flow" recharge rate of 4.062 AFY to the local aquifer system was
removed from the model by additional pumping at FICO wells. The magnitude of excess
agricultural recharge was taken directly from Farmers Water Company's AWS and assumes an
irrigation return of 20 percent of agricultural stumpage (Clear Creek and Associates. 20061. The year
2023 was selected for the initiation of this excess pumping to account for the time lag (approximately
10 years) between the reduction in FICO irrigation pumping and when it is estimated to reach die
regional aquifer system as recharge. Total simulated pumping by Farmers Water Company and
FICO (both committed demand pumping and pumping to offset recharge at retired agricultural
lands) totaled 23.500 AFY at bed-out.

pumping and recharge be phased out of the model the groundwater reserves in the vicinity of SEC
would receive a net increase in the overall water budget. causing water levels at 2107 to be at a higher
elevation than what is currently simulated. Given the fact that the revisedAWS simulation currendv
passes the regulatory AWS criteria for groundwater availability, and incorporates all current.
committed. and pending demands. the phasing out of mine pumping would not change the overall
results or conclusions of this hydrology study.

Sahnen{ewaterQo@peny Modification of Designation of an AWS Supplemental Hydrology Study
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Technical Memorandum Report

The hydrologic analyses presented include a number of conservative elements in demonstrating die physical
availability of sufficient groundwater resources, as follows:

To demonstrate the physical availability of an Assured Water Supply within the Tucson AMA utilizing
groundwater resources, it is required that current, committed and projected groundwater withdrawals over
100 years will not result in depth to water that exceeds 1,000 feet from ground surface or depth to bedrock,
whichever is less. Furthermore, groundwater must also be of acceptable quality for potable use. Lastly, the
proposed water uses must be consistent with the Rules and Regulations of ADWR pertaining to
demonstration of an AWS within an AMA (A.R.S. 45-576).

To assess the hydrologic impacts of future groundwater development by SEC, a three-dimensional,
numerical groundwater flow model ("SEC model") was constructed for the southern portion of die Tucson
AMA. In order to ensure consistency with current modeling efforts by ADWR, the primary source of
information and guidance in the development of the model was ADAR's Modeling Report No. 13 by Dale
Mason and Liciniu Bota, Regional Groundwater F/0w Mode/ of t/Je Tuaron Active ManagemenzArea, TucJ°0n, Ariana:
Simulation andApp§caz'ion,2006 (ADWR, 2006) as well as the digital model files for the Tucson AMA model
("TAMA model"). The groundwater model was modified to incorporate new hydrogeologic data gathered
from exploratory boring analyses and aquifer testing programs performed by Brown and Caldwell for the
SEC in 2006 and 2007, resulting in the Revised SEC model.

Ranch by a stand-pipe system. Additional development is also planned within the existing service area within
the Rancho Sahuarita Master Planned Community.

The groundwater model, incorporating current, committed and projected groundwater demands widain an
approximate 500-square mile hydrologic study area was used to simulate water-level conditions in 2107, a
100 year period. Computer simulations were performed with only 5 percent of the approximately 20,000 acre
feet of current annual artificial recharge of CAP water at the Pima Mine Road Recharge Project and MM no
recharge for the North Borrow Pit, both located just north of SEC. The hydrologic simulations analyses

New wastewater treatment plant will be constructed for the new developments. No effluent reuse or
artificial recharge of effluent generated by the new developments was included in the hydrologic
simulations. Potentially up to 60 percent of equivalent volume of stumpage may be available for
future reuse or recharge.

Mine and agricultural water usage in the hydrologic study area will likely not be at current levels for
100 years. Hydrologic simulations assume current levels of stumpage will remain constant. Mine life
will likely be exhausted, and agriculture usage will likely be retired and transferred to municipal uses.
A significant net reduction in overall water usage will likely occur; however these groundwater
stresses were maintained in the SEC AWS simulation.

Artificial recharge of Central Arizona Project (CAP) water at the Pima Mine Road Recharge Project
will likely continue into the distant future and potentially augmented in the future. Currently annual
recharge totals about 20,000 AFY. Hydrologic simulations only applied 5 percent of the total as
required by ADWR. North Borrow pit may also be in operation within the simulated period.

The aquifer in Layer 3 of the SEC AWS model to die west of the SEC service area was converted to
no flow cells for the full predictive simulation thine period. This effectively removed a significant
portion of the local aquifer system that would be available as groundwater storage to satisfy local
groundwater demands during the early portion of the predictive simulation.

Constant head values assigned to the northern model boundary were based upon declining water
levels simulated in the ADWR TAMA Base Case Future model, which also included full SEC future
pumping demands. This is in contrast with the ADWR TAMA predictive model (through 2025),
which does not show declining water levels at the location of the SEC model's northern boundary
(ADWR, 2006).

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study
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Attachment D - Calibration Statistics

Attachment A - Application and Application Revision Form

Attachment C - Boundary Fluxes

Attachment Z - Supporting Digital Files
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Attachment B - Hydrographs

Brown and Caldwell, 2007a. Well Nos. 12 and 19 Aquifer Test Analyses and Well Production Evaluations, July 10, 2007.

Brown and Caldwell, 2007b. Well Site No. 24 Pilot Hole Analyses Report, September 6, 2007.

Brown and Caldwell, 20070. well Site Nos. 21, 22, 23, 25 and 26 Exploratory Boring Analyses Report September 6, 2007.

Brown and Caldwell, 2008a. well Site Nos. 20R and 24B Exploratory Boring Analyses Report April 18, 2008.

Brown and Caldwell, 2008b. Sahuarita Water Company Well No. 23 Completion Report, June 21, 2008.

Clear Creek Associates, 2006. Farmers Investment Company, Hydrology Study, October 27, 2006.

Figures - 1 through 19

ADWR, 2006. Regional Groundwater Flow Model of the Tucson Active Management Area, Tucson, Arizona: Arizona: Simulation
and Applicative, Model Report No. 13, 2006.

ADWR, 2008. Assured and Adequate Water Supply Database.

demonstrated that maximum depth to water in the vicinity of SEC's water supply wells will range from 756
to 902 feet bis in 100 years. These projected depths meet the requirement for AWS analyses for the Tucson
AMA, which specify that depth to water in 100 years does not exceed 1,000 feet from the ground surface or
depth to bedrock, whichever is less.

Groundwater quality analyses performed on groundwater samples collected from active wells and exploratory
borings reveal favorable groundwater quality for potable use based on current regulatory limits. The
proposed water uses will be consistent with the Rules and Regulations of ADWR, pertaining to
demonstration of an AWS within an AMA (A.R.S. 45_576).
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Figure 1 - 2107 Simulated Depth to Water Contours-SWC Revised AWS Model

Figure 2 - 2107 Simulated Water Level Drawdown Contours-SWC Revised AWS Model

Figure 3 - Layer 1 Simulated Dewatered Model Cells in 2107-SWC Revised AWS Model
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Figure 10 - 1999 Comparison at Water Level Altitudes for TAMA and SWC Revised Base Groundwater Models

Figure 11 - Evapotranspiration-SWC Revised AWS Model

Figure 12 - Recharge-SwC Revised AWS Model

Figure 13 - Boundary C0nditions-SwC Revised AWS Model

Figure t4 - Layer 1 Hydraulic Conductivity-SWC Revised AWS Model

Figure 15 - Layer 2 Hydraulic Conductivity-SWC Revised AWS Model

Figure 16 - Layer 3 Transmissivity-SWC Revised AWS Model

Figure 17 - Layer 1 Specific Yield-SwC Revised AWS Model

Figure 18 - Layer 2 Specific Yield-SwC Revised AWS Model

Figure 19 - Layer 3 Specific Yield-SwC Revised AWS Model
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Figure 2 - 2107 Simulated Water Level Drawdown Contours-S WC Revised A WS Model

P:\Sahuarita_Water_Company\SWC_SupplementaLHydrology-Study\Deliverables\Rep0rts\SWC_SuppLHydro_Study_TM_Figures_Final.doc

,r
F 4.9

'is171
so:

/£3 L

" r-
r
*m

`*».

\.

9 9 ..r~ *

4
i f 1

y:4'uI»l»lW!{E1ru0\6

*

8: *

lf**¢

w | 1 /

I la
/ | f.'.. I1 f _' -_, 'w

f l '~=-~

' pmt l 4 = - * 9

:::.:f§.z' % ' ---r4>
1.8 ~~- T %

*

1U4 SUN

i n
we

*A

*"41» .nu

z
I 9:
{M

i  I  A
.__8' |

9° ~ 31

3;

#s x

bis
l. 4 J -

i

<::
'=~ 5
I by * I *
cm

l¢"\

4

wt*
*

has
M d

'$*'5100,...,....-
t a ,

*

v -"Ra;"**

'M s 4

\v¢f:¢ 4=~r*5, |

»" ~.. -.:'4 *.
»,*T 1

8

J

"I,

L*

l a*-vAzR _unrf
'~q \

1  " M ,  9 'A

Ml \Ill EPR

i

r - § 8 »
~J»._.J...,_

till .
Ii. |~-

.- ""' l*'v,:' `

4
* < :

E*

. ll
I-

L a*

52'

NW l1N RM1 H Unum

v a ...

m y

w a s MYER s ta r

{

. . . I .=<;
"A

--»~-$"'»*.r * .

*,*3~. »~_
. , t ~

l

4"

*vi*v*'

. r" "

a

. »

o

has
s o

8
/

X $05 »~;~ 1'

~(-.;~ i.:
t

l " a < i '
j ».

, -  .

KX l

.r

c }
182-==:.4

\

E X P U X N A T I O N

uvuaoweac SWDYAREA

WATER l£vELonAwDovv~ N 2107 x
"\_, CONTOUH NTERVAL m Fern

SAHUARITA wA1Ew CD

-

""1

-4 *Q
4L"'.'i1§~

4.
A

EKPANDED SAHUARITA WATEP co

WATEP COMPANIES

2°
¢v-8
hp.

t'

r

\

\113 44;

.'¢

]RAt WATER ruwuav
, G'

r e
Q

ll»
n

Mnlcs

H

3'
Qt

;  $3

4
s

r-I

a l

~"n>.:~=
1

~:

T z
, ,
4

x

H 95.
n I , *

8ln¢mL.8MJnrM.W ll 1

I

4-"v-Y.=

... =;.

L

F .

1 . ,.

l

1.

if

Xi. '~.

I

Lu
_c

x

4

~l: &

r

4

w e



L, x

*au

:ii "a

/5 J
ba 11
Q
1 1

8
11

Mil l
as E

*.. .
i

1 1

/ 5 J
ba 11

1

41

4
*I *"-.

Lr
3*

gr
'

f .f

14.,,,
I

"4 r*4

1 tM:»r

Technical Memorandum Report Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

1

Figure 3 - Layer 1 Simulated Dewatered Model Cells in 2107-S WC Revised A WS Model
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Figure 7 - Observed and Simulated Hydrograph Well Locations-SWC Revised AWS Model
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Figure 8 - Layer 3 Refined Transmissivity Values-SWCRevised A WS Model

P:\Sahuarita_Water_C0mparw\SWC_SuppIementaLHydrology_Study\Deliverab!es\Repor1s\SWC_SuppI_Hydr0_.Study_TM_Figures_Final.doc



Technical Memorandum Report Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study

I
I
I

Figure 9 - 2107 Simulated Water Level Altitudes-S WC Revised A WS Model
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Figure 11 - Evapotranspirafion-S WC Revised A WS Model
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Figure 13 - Boundary Conditions-SWC Revised A WS Model
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Figure 14 - Layer 1 Hydraulic Conductivity-SWC Revised AWS Model
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Figure15 - Layer2 Hydraulic Conductivity-SWC Revised AWS Model

Sahuarita Water Company Modification of Designation of an AWS Supplemental Hydrology Study
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Figure 16 - Layer 3 Transmissivity-S WC Revised A WS Model
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Figure 17 - Layer 1 Specific Yield-SWC Revised AWS Model
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Figure 18 - Layer 2 Specific Yield-SwC Revised AWSModel
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Figure 19 - Layer 3 Specific Yield-SwC Revised AWS Model
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ARIZONA DEPARTMENT OF WATER RESOURCES
OFFICE OF ASSURED AND ADEQUATE WATER SUPPLY

3550 NORTH CENTRAL AVENUE, 2nd FLOOR
PHOENIX, ARIZONA 85012

(602) 771-8599 Fax: (602) 771-8689

The following item(s) have been changed/revised since the application was filed:

Owner/Optionee (attach proof of ownership) >< Pages of the application (attach revised
pages): Page 1

Notice of Intent to Serve (attach signed form) Plat (attach revised plat)

DATE RECEIVED:

I

APPLICATION REVISIONS FORM
This form is to be used when only a portion of a pending application is revised. This f orm
does not authorize the Office of Assured and Adequate Water Supply to make changes to
the application materials previously submitted. Please attach the documents that have
changed and check the box(es) below as appropriate. For assistance, contact the Off ice of
Assured and Adequate Water Supply at (602) 771-8599.

Application Number: 86-4012030001

Application Name*: Sahuarita Water Company LLC
* Subdivision, master plan development, or water provider, depending on application type.

M Other, please specify (attach necessary documents): Additional Hydrology Study Data
I

J

IDO HEREBY certify that the information attached and the information in the application, as amended, is true
and correct to the best of my knowledge and belief. NOTE: You may use the Department's Letter of Authorization
for Signature form to give another person the authority to sign this application on your behalf, or you may submit a letter
signed by you and dated within 90 days of the date this application is submitted, authorizing your representative to
submit applications for permits regarding the land to be included in this Certificate.

Please print
Ro\0@r*f 5 m34 q

title o the owner
"Pa-» .¢\e»,~'v $4(»w¢n¥- luwtw Cémp4w t3 acc

r the owner's authorized agent (if signatory is someone la than the owner)

M08
Signatdr o Owner w r' uthosized Agent

w

r Date

Please print the name and title of the buyer or the buyer's authorized agent (if signatory is someone other than the buyer)

Signature of Buyer or Buyer's Authorized Agent Date

Application Revision Form REV 10-26-07



ARIZONA DEPARTMENT OF WATER RESOURCES
OFFICE OF ASSURED AND ADEQUATE WATER SUPPLY

3550 NORTH CENTRAL AVENUE, 2nd FLOOR

PHOENIX, ARIZONA 85012

(602) 171-8585 Fax: (602) 771-8689

APPLICATION NO:

DATE RECEIVED:
-1

I
E
i

I

I
!

I

i
I

DESIGNATION OR MODIFICATION OF DESIGNATION OF ASSURED WATER SUPPLY APPLICATION
PART A - GENERAL INFORMATION

1.

2.

This is an application for:

Name of municipal provider:

ADWR No. 56-000373.0000

[I New Designation

Sahuarita Water Comnanv. LLC

Modification of an existing designation

TucsonAMA:

3. Name and address of person representing the municipal provider:

Name: Mark Sear ans

Title: General Manager

Address: PO Box 1520. Sahuarita_ AZ 85629 Phone: 520-399-1105
E-Mail:mseamans(62ranchosahuarita.com

Fax: 520-399-1095

Contact person for questions regarding this application:

Name: Kristen Whatley

Company: WestLand Resources, Inc. E-Mail:kvvhatlev@westlandresources.com

Address: 4100 E. Paradise Falls Drive, Tucson, AZ 85712 Phone: 520-206-9585 Fax: 520-206~9518

5. If not already on file with the Department, provide a map of the service area that includes the current and proposed

distribution system and any treatment or storage facilities and reference as an attachment.

[1Up to date service area map on file with the Department

Hard copy of service area map attached

Electronic copy of service area map attached
Attachment:
Attachment:

Attachment A

E]

l DO HEREBY certify that the information contained in this application and all information accompanying it is true and
correct to the best of my knowledge and belief. NOTE: If the applicant is a city or town, include a resolution of the
governing body of the city or town authorizing the person to sign the application.

Ro 1

Printed Name _,f
M$£cf4`\' §»»Ifvum. vo (}~l&*'"/` &J/Y\»0ow\,/ L Ca

l
Title

Signature
4/,11 ,08

Date

4.

Designation of Assured Water Supply or Modification of Designation of Assured Water Supply (Effective 9/061
REV 12-22»06



Sahuarita Water Company Well No. 23 Completion Report

ATTACHMENT B

Hydrographs
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Sahuarita Water Company Well No. 23 Completion Report

ATTACHMENT C

Boundary Fluxes
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Calibration Statistics

Sahuarita Water Company Well No. 23 Completion Report
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Name Time X Y Layer Observed Computed Weight Group Residual
608521 21535 1651795.59 11577917.95 3 2546 2590.18426 1 1 -44.18426
611146 21535 1552559.54 11610140.83 3 2410 2450.517872 1 1 -40.517872
824199 21535 1650578.44 11612968.23 3 2388.2 2424.528237 1 1 -36.328237
501760 21535 1646108.31 11573775.03 3 2580.4 2604267289 1 1 -23.867289
611141 21535 1650493.14 11610140.14 3 2416 2434.633998 1 1 -18.633998
635296 21535 1641712.11 11593976.57 3 2505 2522.637827 1 1 -17.637827
611144 21535 1649633.5 11605089.25 3 2433 2450.557174 1 1 -17.557174
811142 21535 1650493.9 11607614.64 3 2429.95 2445.178333 1 1 -15.228333
801179 21535 1644385.05 11570845.31 3 2610 2B15.771164 1 1 -5.771164
608596 21535 1662572.46 11570852.37 3 2575 2579.361607 1 1 -4.361607
611145 21535 1648771 .44 11608725.46 3 2430 2431.747117 1 1 -1.747117
607788 21535 1647048.35 11615189.94 3 2391 2391.7805 1 1 -0.7805
605342 21535 1547567.96 11601048.31 3 2462.3 2462501565 1 1 -0.201565
605344 21535 1646362.33 11600644.07 3 2466.9 2465128773 1 1 1.173227
623105 21535 1640359.74 11558037.07 3 2623 2621.40187 1 1 1.59813
608591 21535 1650073.04 11573876.66 3 2815.4 2613405835 1 1 1.994165
605345 21535 1647653.84 11601048.33 3 2465 2452.362157 1 1 2.637843
803538 21535 1636583.57 11564956.56 3 2550.3 264B.578868 1 1 3.723132
608588 21535 1648952.14 11575795.64 3 2609 2e04.s72007 1 1 4.627993
608585 21535 1647314.68 11575290.17 3 2610.2 2604.841317 1 1 5.358683
608598 21535 1663261.83 11511055.01 3 2690.6 2682.88315S 1 1 7.716834

-16-13S02B 21535 1643516.67 11639533.38 3 2445 2435.491713 1 1 9.508287
D-17-14 21ACD 21535 1666956.79 11585805.1 3 2592.1 2581 .784905 1 1 10.315095

624024 21535 1644817.29 11561461.72 3 2699 268823712 1 1 10.78288
D~16-13S02BBA2 21535 1643258.53 11641654.52 3 2443 2431.42B233 1 1 11.573767

624000 21535 1650108.78 11599513.29 3 2475 2462.557001 1 1 12.442999
619901 21535 1673733.45 11615710.58 3 2514 2500.019832 1 1 13.980168
608522 21535 1656019.37 11575596.35 3 2621 2505.907654 1 1 14.092346
607789 21535 1645154.56 11615189.62 3 2392 2376.025394 1 1 15.974608
608597 21535 1659986.44 11571254.77 3 2671 2654.609771 1 1 16.390229
638581 21535 1654087.59 11557423.48 3 2739.1 2722565729 1 1 16.534271
601769 21535 1654104.57 11557655.86 3 2738.1 2721245939 1 1 16.853061
624025 21535 1640523.35 11548188.76 3 2798 2780.891941 1 1 17.108059
605200 21535 1649469.97 11573472.49 3 2633 2614.838559 1 1 18.161441
803637 2155 1636531 .47 11562562.39 3 2686 2667774943 1 1 18.225057
624020 21535 1651592.44 11566513.47 3 2671 2652378006 1 1 18.621994
624013 21535 1648549.59 115647955 3 2679 2659265392 1 1 19.734608
624023 21535 16458611 11554189.17 3 2756 2735.808318 1 1 20.191682
624019 21535 1651091.68 11569008.58 3 2656 2635735891 1 1 20.264109
627485 21535 1643781 .96 11566299.78 3 2657.3 2635306978 1 1 21 .493022
619894 21535 1666928.83 11621159.19 3 2500 2478.082902 1 1 21.917098
624018 21535 1643024.8 11548976.49 3 2794.7 2772560611 1 1 22.139389
627483 21535 1640782.19 11560410.89 3 2717 2694.683193 1 1 22.316807
619902 21535 1670940.88 11610051.43 3 2528.3 2504.936416 1 1 23.363584
543600 21535 1640083.84 11565895.62 3 2645 2620.832011 1 1 24.167989
608581 21535 1645590.05 11582461.91 3 2543.9 2518.815711 1 1 25.084289
617255 21535 1651095.61 11610342.15 3 2463.9 2438.649703 1 1 25.250297
624016 21535 1643472.9 11552047.42 3 2779 2750334414 1 1 28.665586
619888 21535 1665722.1 11623481.59 3 2504 2474130341 1 1 29.269659
619905 21535 1684143.07 11620470.31 3 2572 2541.019165 1 1 30.980835
86528 21535 1653676.95 11636586.31 3 2462.9 2431 .080293 1 1 31.819707
624014 21535 1650989.13 11566493.28 3 2681 2648.891274 1 1 32.308726
619899 21535 1683460.3 11616024.95 3 2574 2541 .232029 1 1 32.767971
624010 21535 1646385.6 11565603.05 3 2678 2644464819 1 1 33.535181
607785 21535 1641108.55 11614784.92 3 2410.8 2376.437172 1 1 34.362828
619904 21535 1681565.24 11610022.42 3 25B3 2547.757421 1 1 35.242579
608595 21535 1651623.66 11576200.42 3 2835.8 2600279824 1 1 35.520176
624026 21535 1B42317.44 11554936.05 3 2769 2731.921695 1 1 37.078305
819876 21535 1862793.21 11627419.25 3 2504 2465.477525 1 1 38.522475
619896 21535 1563403.18 11616611.02 3 2517.85 2479273298 1 1 38.576702
619875 21535 1662795.03 11624691.9 3 2507.64 2468255006 1 1 39.384994
623987 21535 1660293.41 11605720.07 3 2518 2478575647 1 1 39.424353

Base Simulation 2000 Calibration Targets



Name Time x Y Layer Observed Computed Weight |Grou Residual
619895 21535 1663313.55 11621661.63 3 2509 2469.165072 1 1 39.834928
619878 21535 1660471.52 11624589.34 3 2505 2465.721054 1 1 40.278946
619886 21535 1653563.75 11639343.81 3 2456.45 2415.75083 1 1 40.69917
608518 21535 1648433.01 11583876.29 3 2534 2492.322499 1 1 41.677501
619893 21535 1679236.87 11620767.19 3 2559 2516.6855 1 1 42.3145
607811 21535 1658322.03 11621153.48 3 2512 2468.892527 1 1 43.107473
607813 21535 1660905.B 11618124.71 3 2519 2474.70187 1 1 44.29813

D-16-14S05DDB 21535 1662012.16 11637620.87 3 2487.6 2442.937633 1 1 44.662367
619898 21535 1666680.24 11608633.61 3 2536 2490.898997 1 1 45.101003
619877 21535 1657887.6 11628931.28 3 2502 2456.667053 1 1 45.332947
619900 21535 1679845.16 11615717.22 3 2560 2514.516164 1 1 45.483838
624005 21535 1657594.85 11595688.23 3 2526 2479191831 1 1 46.208169
G07787 21535 1642313.73 11615189.34 3 2400 2353506195 1 1 46.493805
607812 21535 1662626.77 11619138.01 3 2522 2474.86632S 1 1 47.133674
801430 21535 1559344.9 11638528.37 3 2480 2432.565154 1 1 47.434846
632691 21535 1653685.28 116366G7,04 3 2480.2 2430.76091 1 1 49.43909
623998 21535 1656400.59 11607515.84 3 2516 2466469335 1 1 49.530665
608531 21535 1642315.29 11587511.79 3 2535 2485263368 1 1 49.736632
803636 21535 1628569.1 11552009.76 3 2874 2824236693 1 1 49.763307
608583 21535 1647744.54 11580340.84 3 2616.8 2566188671 1 1 50.011329
623988 21535 1652972.13 11588433.36 3 2524 2473.626182 1 1 50.373818
819883 21535 1655893.88 1164174839 3 2460.19 2409151396 1 1 50.438604
608530 21535 1644469.59 11585189.05 3 2535 2484542228 1 1 50.457772
617261 21535 1661252.33 11614488.47 3 2528.7 2477.712583 1 1 50.987417
619879 21535 1654442.73 11636101.88 3 2486 2433277961 1 1 52.722039
616157 21535 1552B56.1 11580746.27 3 2610 2556.14714 1 1 53.85286
623999 21535 1656433.83 11610172.63 3 2523 2468.492835 1 1 54.507165
623982 21535 16565222 11587455.41 3 2538 24B1.822707 1 1 56.177293
519897 21535 1GG3580,8 11608429.14 3 2533 2476.158192 1 1 58.841808
608599 21535 1654469.06 11573171.29 3 2678 2620.399095 1 1 57.600905
607814 21535 1659442.47 11618326.03 3 2532 2473.909803 1 1 58.090197
619889 21535 1665535.73 11642270.04 3 2499 2439.705577 1 1 59.294423
617258 21535 1651184.3 11602463.49 3 2520 2458.631634 1 1 61.368366

D-17.14 31 BDB 21535 1654723.98 11581555.45 3 2610 2547.983851 1 1 62.016149
623985 21535 1650499.31 11591664.93 3 2529 2466.361864 1 1 62.638136
617264 21535 1660049 11611255.31 3 2539 2476283746 1 1 62.716254
607815 21535 1657464.93 11613981.23 3 2538 2474.390864 1 1 63.609136
618409 21535 1654871.47 11639435.28 3 2481.8 2416.68615 1 1 65.11385
624004 21535 1847476.14 11586563.01 3 2535 2469.166381 1 1 65.833619
618411 21535 1654871.51 11639334.17 3 2483.9 2417.382916 1 1 66.517084
623981 21535 1658083.7 11599498.54 3 2542 2475.374391 1 1 66.625609

D-18-13 28CCD 21535 1632390.68 11552290.42 3 2801.6 2734.867846 1 1 66.732154
623995 21535 1656106.74 115911518 3 2542 2474,314807 1 1 67.685193
624002 21535 1651929.06 11590382.47 3 2539 2470.94s411 1 1 68.053589

D-18-13 32BAA 21535 1628949.55 11552008.87 3 2839.7 2771 .233668 1 1 68.466332
607782 21535 1654014.44 11B31455.01 3 2517 2447.923907 1 1 69.076093
617271 21535 1654120.55 115824643 3 2599.6 2529.307567 1 1 70.292433
616158 21535 1647916.8 11581351.08 3 2623 2551 .779569 1 1 71 .220431
619890 21535 1653356.31 11642434.74 3 2471.6 2398.775754 1 1 72.824246

D-18-14 32BDD2 21535 1660392.31 11612972.64 3 2550 2476.841888 1 1 73.158112
607817 21535 1657636 11616405.73 3 2554 2476.904049 1 1 77.095951
624001 21535 1655655.09 11599596.44 3 2533 2455.857194 1 1 77.142806
623994 21535 1653301.4 11583857.81 3 2572 2493.075529 1 1 78.924471
807805 21535 1652726.36 11624282.68 3 2540 2460.800112 1 1 79.199888
523997 21535 1656462.77 11603445.25 3 2548 2465496053 1 1 82.503947
607806 21535 1653500.3 11625797.92 3 2542 2459204267 1 1 82.795733
623991 21535 1656543.4 11596929.91 3 2553 2468.340974 1 1 84.659026
607803 21535 1653760.04 11622363.75 3 2552 2464.889211 1 1 87.110789
607795 21535 1655914.92 11614990.68 3 2565 2476.97871 1 1 88.02129
607804 21535 1655910.95 11623576.71 3 2556 2463.847507 1 1 92.152493

D-18-13 16BCD 21535 1632341.92 11565189.67 3 2727.1 2628.042567 1 1 99.057433
607818 21535 1657720.84 11618325.1 3 2574 2474.904209 1 1 99.095791

Base Simulation 200D Calibration Targets



Name Time X Y Layer Observed Computed Weight IGrou Residual
607801 21535 1655395.7 11620849.13 3 2570.5 2469173562 1 1 100.726438
607802 21535 1653725.94 11620848.42 3 2570 2468.927419 1 1 101.072581
607800 21535 1655396.83 11618323.98 3 2582 2480220955 1 1 101_779045
803629 21535 1631988.93 1t567230.13 3 2739 2636.646644 1 1 102.353356
607799 21535 1652608.13 11617999.56 3 2581 24,77.371997 1 1 103.628003
607797 21535 1553676.67 11615393.73 3 2583.2 2479556339 1 1 103.643661
617254 21535 1652545.39 11610140.86 3 2563 2451.140882 1 1 111.859118
607798 21535 1652815.93 11614989.39 3 2584 2467295634 1 1 116.704386
803633 21535 1632202.12 11556987.54 3 2795 2652344997 1 1 142.655003

Residual Mean 41.81921
Res, Std. Dev. 34.332756
Sum of Squares 3893887257
Abs. Res. Mean 45.229991
Min. Residual -44.18426
Max. Residual 142.655003
Range in Target Values 485.8
Std. Dev./Range 0.070673

Base Simulation 2000 Calibration Targets
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Name Time X Y Layer Observed Computed Weight Group Residual
624199 21535 1650578.44 11612968.23 3 2388.2 2462118323 1 1 -74.518323
611145 21535 1652559.54 11610140.83 3 2410 2477.576005 1 1 -67.576005
607788 21535 1647048.35 11615189.94 3 2391 2447.847236 1 1 -56.847236
611141 21535 1650493.14 11610140.14 3 2416 2468.481305 1 1 -52.481305
607789 21535 1645154.56 11615189.62 3 2392 2442373363 1 1 -50.373363
611142 21535 1650493.9 11607614.64 3 2429.95 2472.698344 1 1 -42.748344
611144 21535 16496335 11605089.25 3 2433 2474280106 1 1 -41.280106
607787 21535 1642313.73 11615189.34 3 2400 2438.998271 1 1 -38.998271
611145 21535 1648771.44 11608725.46 3 2430 2467219429 1 1 -37.219429
607785 21535 1841108.55 11614784.92 3 2410.8 2444.839987 1 1 -34.039967
605342 21535 1647567.96 11601048.31 3 2462.3 2477543288 1 1 -15.243288
605345 21535 1647653.84 11601048.33 3 2465 2477550267 1 1 -12.550267
605344 21535 1646362.33 11600644.07 3 2466.9 2477.920178 1 1 -11.020178
617255 21535 1651095.61 11610342.15 3 2463.9 2470197256 1 1 -6.897266
624000 21535 1650108.78 11599513.29 3 2475 247B.818925 1 1 -3.818925

D-16-13S02BDC 21535 1643516.67 11639533.38 3 2445 2444.450118 1 1 0.549884
D-16-13S02BBA2 21535 1643258.53 11641654.52 3 2443 2439387061 1 1 3.112939

619901 21535 1673733.45 11615710.58 3 2514 2508.96797 1 1 5.03203
619894 21535 1666928.83 11621159.19 3 2500 2489.896604 1 1 10.103396
608596 21535 1662572.46 11570852.37 3 2675 2663207431 1 1 11.792569
619902 21535 1670940.88 11610051.43 3 2528.3 2513.574902 1 1 14.625098
635296 21535 1641712.11 11593976.57 3 2505 2489.433014 1 1 15.566986

D-17-14 21ACD 21535 1666956.79 11585805.1 3 2592.1 2575.59849 1 1 16.40151
619888 21535 1e657/2.1 11623481.59 3 2504 24BG.857049 1 1 17.142951
624025 21535 1640523.35 11548188.76 3 2798 27'/8.114342 1 1 19.885658
86528 21535 1653676.95 11636586.31 3 2462.9 2442.9B2302 1 1 19.917698

624024 21535 1644817.29 11561461.72 3 2699 2678.162499 1 1 20.837501
608598 21535 1663251.83 11571055.01 3 2590.5 2667.99B946 1 1 22.601054
638581 21535 1654087.59 11557423.48 3 2739.1 2715.41B27 1 1 23.58173
601769 21535 1654104.57 11557655.86 3 2738.1 2714.044793 1 1 24.055207
619896 21535 1663403.16 11616811.02 3 2517.85 2492.832977 1 1 25.017023
624023 21535 1645861.7 11554189.17 3 2758 2730.869023 1 1 25.130911
624018 21535 1643024.8 11548976.49 3 2794.7 2769.478543 1 1 25.221457
619905 21535 1684143.07 11620470.31 3 2572 25463509 1 1 25.6491
619876 21535 1662793.21 11627419.25 3 2504 2477.99126 1 1 28.00874
619875 21535 1662795.03 11624691.9 3 2507.64 2481 .370252 1 1 28.269748
619895 21535 1663313.56 11621661.63 3 2509 2482.698941 1 1 26.301059
619878 21535 1660471.52 11624589.34 3 2506 2479.685149 1 1 26.334851
623987 21535 1660293.41 11605720.07 3 2518 2491.17167 1 1 26.82833
803638 21535 1636583.57 11564956.56 3 2650.3 2623354574 1 1 26.945426
619899 21535 1683460.3 11616024.95 3 2574 2546.77208 1 1 27.22792
607811 21535 1658322.03 11621153.48 3 2512 2484.B99378 1 1 27.300622
608521 21535 1651795.59 11577917.95 3 2545 2518.000247 1 1 27.999753
619886 21535 1653563.75 11639343.81 3 2456.45 2427.654743 1 1 28.795257
607813 21535 1660905.8 11618124.71 3 2519 2489.633701 1 1 29.366299
619904 21535 1681565.24 11610022.42 3 2583 2553205231 1 1 29.794769
623998 21535 1656400.69 11607515.84 3 2516 2484261878 1 1 31.738122
619877 21535 1657887.6 11628931.28 3 2502 2469.834539 1 1 32.165461
627483 21535 1640782.19 11560410.89 3 2717 2584.630343 1 1 32.369657
624016 21535 1643472.9 11552047.42 3 2779 2746254815 1 1 32.745185
607812 21535 1662626.77 11619136.01 3 2522 2488.7775B9 1 1 33.222411

D-1G-14S05DDB 21535 1662012.16 11637620.87 3 2487.6 2453.446124 1 1 34.153876
619898 21535 1666680.24 11608633.61 3 253G 2501 .250585 1 1 34.749415
624013 21535 1648549.59 11564795.5 3 2679 2643.914786 1 1 35.085214
623105 21535 1840359.74 11568037.07 3 2623 2587.750408 1 1 35.249592
619893 21535 1679236.87 11620767.19 3 2559 2523133412 1 1 35.266588
623999 21535 1655433.83 11610172.63 3 2523 2487231601 1 1 35.768399
617261 21535 1661252.33 11614488.47 3 2528.7 2492598981 1 1 36.101019
803637 21535 1636531.47 11562562.39 3 2686 2649143191 1 1 36.256809
624020 21535 1651592.44 11566513.47 3 2671 2634.641055 1 1 36.358945
801430 21535 1659344.9 11638528.37 3 2480 2443511256 1 1 36.488744
632691 21535 1653885.28 11636667.04 3 2480.2 2442659495 1 1 37.540505

Revised Base Simulation 2000 Calibration Targets



Name Time X Y Layer Observed Computed Weight uGrou Residual624005 21535 1657594.85 11595688.23 3 2526 2488.439365 1 1 37.560635623988 21535 1652972.13 11588433.36 3 2524 2486.3716G4 1 1 37.628336619900 21535 1679845.16 11615717.22 3 2560 2521500805 1 1 38.499195619883 21535 1855893.86 11641748.89 3 2460.19 2421210282 1 1 38.979718508597 21535 1659986.44 11571254.77 3 2671 2630100699 1 1 40.299301619879 21535 1654442.73 11636101.88 3 2486 2445.195095 1 1 40.804905608518 21535 1648433.01 11583876.29 3 2534 2492_937178 1 1 41 .062822801179 21535 1644385.05 11570845.31 3 2610 2568.349628 1 1 41 .650374607814 21535 1659442.47 11818326.03 3 2532 24B9.717877 1 1 42.282123624026 21535 1642317.44 11554936.05 3 2769 2726.69629 1 1 42.30371617258 21535 1851184.3 11602463.49 3 2520 2477.291107 1 1 42.708893619897 21535 1663580.8 11608429.14 3 2533 2488,475529 1 1 44.524471501760 21535 1646108.31 11573775.03 3 2580.4 2535.789267 1 1 44.610733808530 21535 1644469.59 11585189.05 3 2535 2490.156017 1 1 44.843983607815 21535 1657464.93 11613981.23 3 2538 2492.353004 1 1 45.648996623985 21535 1650499.31 11591664.93 3 2529 2483.140124 1 1 45.859876608531 21535 1642315.29 11587511.79 3 2535 2488.39893 1 1 46.60107627485 21535 1543781.96 11566299.78 3 2657.3 2610226759 1 1 47.073241617264 21535 1660049 11611255.31 3 2539 2491.607974 1 1 47.392026624019 21535 1651091.68 11559008.58 3 2656 2608.605748 1 1 47.394252624004 21535 1547476.14 11586563.01 3 2535 2487.042738 1 1 47.957262608581 21535 1645590.05 11582461.91 3 2543.9 2495.830889 1 1 48.059111624010 21535 1646385.6 11565603.05 3 2678 2628171127 1 1 49.228873623982 21535 1656522.2 11587465.41 3 2538 2488214831 1 1 49.785169803636 21535 1626569.1 11552009.76 3 2874 2823.432175 1 1 50.567825619889 21535 1665535.73 11642270.04 3 2499 2448239383 1 1 50.760617824014 21535 1650989.13 11566493.28 3 2681 2630.198619 1 1 50.801381543600 21535 1640083.84 11565895.62 3 2645 2593.821264 1 1 51.178736618409 21535 1854871 .47 1163943526 3 2481.8 2428.507252 1 1 53292748624002 21535 1651929.06 11590382.47 3 2539 2484.99327B 1 1 54.006722618411 21535 1654871.51 11839334.17 3 2483.9 242920312 1 1 54.69688623981 21535 1658083.7 11599496.54 3 2542 2486.349709 1 1 55.650291623995 21535 1658106.74 11591151.8 3 2542 2486.091857 1 1 55.908143624001 21535 1655655.09 11599596.44 3 2533 2476.894874 1 1 56.105126607782 21535 1654014.44 11631455.01 3 2517 2460.486874 1 1 55.513126D-16-14 32BDD2 21535 1660392.31 11612972.64 3 2550 2492.276422 1 1 57.723578607817 21535 1657636 11616405.73 3 2554 2493.996947 1 1 60.003053619890 21535 1653356.31 11642434.74 3 2471.6 2410.705211 1 1 60.894789607805 21535 1652726.36 11624282.68 3 2540 2477.670019 1 1 62.329981608591 21535 1650073.04 11573876.66 3 2615.4 2552.010948 1 1 63.389052608522 21535 1656019.37 11575596.35 3 2621 2557.277829 1 1 63.722171623997 21535 1656462.77 11603445.25 3 2548 2481.853512 1 1 56.146488607806 21535 1653500.3 11625797.92 3 2542 2474.636849 1 1 67.363151607795 21535 1655914.92 11614990.68 3 2565 2496.050316 1 1 68.949684607803 21535 1653760.04 11622363.75 3 2552 2482.170036 1 1 69.829964623991 21535 165G543.4 11596929.91 3 2553 2482.837728 1 1 70.162272D-18-13 32BAA 21535 1628949.55 11552008.87 3 2839.7 2769.326766 1 1 70.373234D-18-13 28CCD 21535 1632390.68 11552290.42 3 2801.6 2726241363 1 1 75.358637607804 21535 1655910.95 11623576.71 3 2556 2479.616303 1 1 76.383697605200 21535 1649469.97 11573472.49 3 2633 2556265847 1 1 76.734153623994 21535 1653301.4 11583857.81 3 2572 2493207439 1 1 78.792561607797 21535 1653676.67 11615393.73 3 2583.2 2502.621753 1 1 80.578247608588 21535 1648952.14 11575795.64 3 2609 2528.1371 1 1 80.8629607799 21535 1652608.13 11617999.56 3 2581 2498.96746 1 1 82.03254608585 21535 1647314.68 11575290.17 3 2610.2 2528.15366B 1 1 82.046332607818 21535 1657720.84 11618325.1 3 2574 2491591719 1 1 82.408281607802 21535 1653725.94 11620848.42 3 2570 2487278321 1 1 82.721679607801 21535 16553957 11G20849.13 3 2570.5 2487.110399 1 1 83.389601607800 21535 1655396.83 11618323.98 3 2582 2498.5466 1 1 83.4534617254 21535 1652645.39 11610140.86 3 2563 2477_955094 1 1 85.044906607798 21535 1652815.93 11614989.39 3 2584 2493247775 1 1 90.752225617271 21535 1654120.55 115824643 3 2599.6 2500.989169 1 1 98.610831

Revised Base Simulation 2000 Calibration Targets



Name Time x Y Layer Observed Computed Weight |Grou Residual
608599 21535 1654469.06 11573171.29 3 2678 2576.111084 1 1 101.888916

D-17-14 31BDB 21535 1854723.96 11581555.45 3 2610 2506251283 1 1 103.748717
616157 21535 1652656.1 11580746.27 3 2610 2505716339 1 1 104283661
608595 21535 1851623.66 11576200.42 3 2635.8 2528.808186 1 1 106991814
608583 21535 1647744.54 11580340.84 3 2616.8 2502.791831 1 1 114.008169

D-18-13 16BCD 21535 1632341.92 11565189.67 3 2727.1 2608.877018 1 1 118222982
803629 21535 1631988.93 11567230.13 3 2739 2619.420075 1 1 119579925
616158 21535 1547916.8 11581351.06 3 2623 2499.69323 1 1 123.30677
803633 21535 1632202.12 11556987.54 3 2795 2639.02804 1 1 155.97196

Residual Mean 40.416949
Res. Std. Dev. 38.868743
Sum of Squares 4181930937
Abs. Res. Mean 48.621645
Min. Residual -74.518323
Max. Residual 155.97196
Range in Target Values 485.8
Std. Dev./Range 0.08001

Revised Base Simulation 2000 Calibration Targets



Supporting Digital Files

(only provided in Sahuarita Water Company and ADWR submitted copies)

Sahuarita Water Company Well No. 23 Completion Report

ATTACHMENT Z

z
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(ADWR July 28, 2008 Administrative

Completeness Review Letter)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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ARIZONA DEPARTMENT OF WATER RESOURCES
Ofliee of Assured and Adequate Water Supply

?.'"'Floor, 3550 N. CentralAve,Phoenix, AZ 85012
Telephone 602 771-8599

Fax 602771-3689

Iugly 28. 2008

¥§ECE3VE'B' JUL 2. 9 208%

Janet Nnpohlmno
COVEFIWT

Kristen W halley
Westland Resources, Inc.
4001 E. Paradise Fulls Drive
Tucson, AZ 85712

Herbert R. Gucmllcr
Director

Application for a Modilication of a Designation of Assured Water Supply
Sahunrita Water Company LLC (DWR No. 86-401203.0001)
Administrative Completeness Review

Dear Kristen Whitley:

We received your application for a Modification of a Designation of Assured Water Supply on November 23, 2007.
We sent an Administrative Completeness Review (ACR) letter on March 27, 2008, to which you responded on July
9, 2008. During our udrninistrative review, we have again determined your application to be incomplete. Please
provide the following items to the Department.:

A final decision and order from Lhe Arizona Corporation Commission extending the area of the Sztliunrita
Water Company Certificate of Convenience and Necessity (CC8f.N) to include the proposed subdivisions
and approving my financing of the required iniinastructure. Your response to our original ACR letter
indicated that u Final Decision and Order (D&O} Ii'om the Arizona Corporation Commission (ACC) for
the extension of the Sahuarita Waler Company Certificate of Convenience and Necessity (CC8:N) was
anticipated to be issued no later than the beginning of October 2008. Please submit the En 1. signed
Decision and Order from the ACC once it has been issued. ADWR cannot issue a desigxmtion until the
ACC D840 has been issued.

1

Please submit the requested infonnntion to the Once of Assured Water Supply within 60 days of this notice. Our
review of your application has stopped and will resume 'ivan we receive the missing items. If you do not respond to
this teller within the 60-day time iiame, the director of the Department may Lake action to cleny the application and
close the File.

Once you have submitted the favorable staff report &om the ACC recommending approval of the ACC application
and we have determined your application to be complete, we will publish public notice. The Final Decision and
Order from the ACC will be required before the Modification of a Designation of Assured Water Supply can be
issued.

The Department is currently reviewing the hydrologic study submitted. If the Department detemaines that the
hydrologic study is not correct, you will be notified of the incorrect items 'm n subsequent letter and will be provided
time to respond.

IE you have any questions regarding the contents of Lhis theiler or the application in general, please do not hesitate to
contact Diane Kusel it (520)770-3800.

__,... Schneeman, Manager
Office of Assured and Adequate Water Supply

. I ts /d jk

f

Re:

Cc:

1.

Robert Sharpe, Sharpe and Associates, Inc.
ADWR Hydrology

I



I

EXHIBIT A-18
(July 31, 2008 Response to ADWR July 28, 2008

Administrative Completeness Review Letter)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008

HI
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LAWRENCE v. ROBERTSON, JR.
ATTORNEY AT LAW

p. O. Box 1448
TuBAc, AR1ZONA 85646

OF COUNSEL TO
MUNGER CHADWICK. P.LC.

(520) 398-0411
FAX: (520) 398-0412

EMAIL: TUBACLAWYER@AOL.<:OM

ADMITTED TO PRACTICE IN:
ARIZONA, COLORADO. MONTANA.

NEVADA. TEXAS. WYOMING,
DISTRICT OF COLUMBIA

July 31, 2008

John Schneeman, Manager
Office of Assured and Adequate Water Supply
Arizona Department of Water Resources
3350 N. Central Avenue, 2nd Floor
Phoenix, Arizona 85012

Re: Application for a Modification of Designation of Adequate Water Supply
Sahuarita Water Company LLC (DWR No. 86-401203.0001)
Administrative Completeness Review

Dear Mr. Schneeman:

This letter is in response to your July 28, 2008 letter to Kristen Whitley of WestLand
Resources, Inc., and I am writing to you in my capacity as the attorney of record for Sahuarita
Water  Company,  L.L.C.  ("SWC") in a  proceeding cur rent ly pending before the Ar izona
Corporation Commission ("ACC") for a proposed extension of SWC's current Certificate of
Convenience and Necessity ("CC&N").

Pursuant to the third complete paragraph of your July 28, 2008 letter, enclosed is a copy
of a July 17, 2008 Staff Report in which the ACC's Staff is recommending approval of SWC's
currently pending CC&N Extension Applicat ion. As  you  wi l l  no t e ,  t he  AC C  S t a f f  i s
r ecommending approva l  of  SWC's  Applica t ion subject  to compliance with the four  (4)
conditions enumerated on pages 7 and 8 of the July 17, 2008 Staff Report.  l In that regard,
Condition No. 3 requires the submission by SWC of

" ...documentation from ADWR stating that the Company's DAWS
has been modified to include this new extension area."

1 During the course of a conversation I had yesterday in Phoenix with Steve Olga (Assistant Director of Utilities
Division) of the ACC Staff, Mr. Oiea characterized what the Staff was recommending (if approved by the ACC) as a
"conditional CC&N extension."



M

* ..

Mr. John Schneeman, Manager
July 31, 2008
Page 2 of 2

Accordingly, SWC hopes that your office will be able to resume at this time its review of SWC's
currently pending Application for a Modification of Designation of Adequate Water Supply
(DWR No. 86-401203.0001).

with reference to the second complete paragraph of your July 28, 2008 letter, you
indicate that if SWC does not submit a copy of a final decision and order from the ACC
approving SWC's currently pending CC&N Extension Application within sixty (60) days from
the date of your letter,

"...the director of the Department may take action to deny the
application and close the file."

In that regard, the ACC has scheduled a hearing on the aforesaid Application in Tucson
for August 7, 2008, and I currently anticipate that the hearing will be concluded within one (l)
day. However, given that time must be allowed thereafter for the assigned Administrative Law
Judge to prepare a recommended Opinion and Order for consideration by the ACC, and
additional time must be allowed thereafter for ACC consideration of and action upon the
recommended Opinion and Order, a question exists as to whether or not the ACC will have
issued a final decision in this matter by "the beginning of October 2008" deadline specified in
your July 28, 2008 letter. Accordingly, SWC hereby requests by means of this letter that the
director of the Department and the Office of Assured and Adequate Water Supply keep SWC's
above-referenced DAWS file open until a final decision and order has been issued by the ACC.

Thank you in advance for your consideration of this request on behalf of SWC. Please let
me know if you have any questions regarding either the above or the enclosed July 17, 2008
ACC Staff Report. Any questions pertaining to SWC's currently pending DAWS Application
should be addressed to Ms. Whatley.

Sincerely,

Lawrence V. Robertson, Jr.

cc: Diane Kusel - ADWR (Tucson Office)
Steve Olga -. ACC (Phoenix Office)
Kristen Whatley .- WestLand Resources, Inc.
Robert Sharpe - Sharpe and Associates, Inc.
Mark Shamans SWC
Buck Schmidt - Brown and Caldwell

C\Dcalmems and Scmngs'.Angeln TmpIlo\l.:ny\Sd1uarin Water Co. LLC\Applica1lon for C`C&N Exp

Q » '\= ~» *=..-»_.<;§

07»0687\Schnecman ltd 7-31-08 doc



EXHIBIT A-19
(December 5, 2007 Well Impact Study Report)

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008
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WELL IMPACT STUDY REPQRT FOR SAHUARITA WATER
<3<>mpAnw

EXECUTIVE SUMMARY

This report documents a well impact study conducted for the Sahuarita Water Company (SEC) to evaluate
potential groundwater level impacts on neighboring wells not owned or operated by SEC from an
augmentation of local groundwater development to serve potable water resources to an expanded water
service area. The SEC is in the process of expanding mc current limits of the Certificate of Convenience and
Necessity (CC8cN) water service area under the regulatory authority of the Arizona Corporation Commission
(ACC). In 2006 the SWC developed about 1,260 acre-feet (AF) of groundwater to meet water demands. By
2034, the SEC has plans to develop about 11,000 AF annually to meet future potable water demands. More
information on the development plans of SEC can be reviewed in the Anwred Water3,494 Hydro/0gy Reporzfar
.Ya/Juarila WaterCompany dated November 21, 2007 compiled by Brown and Caldwell.

Based on water demand requirements at bed-out in 2034, the SEC has plans to install 10 new potable water
supply wells and utilize one existing well into the future. Potential well sites were carefully selected with great
emphasis in limiting water level impacts on neighboring wells not owned by SEC. To evaluate the potential
water level impacts, the Arizona Department of Water Resources' (ADWR) well spacing rule R12.-15-1302
'Well Spadtgg Requirem/ent.r - App8eali0nJf lo Comtrzzet New We/h or Rep/aeemenl We/h in New Loeaz'ion.r UnderA.R5 .̀
_[Y 45-599" was applied in the analysis.

The WINFLOWTM analytical element groundwater flow model was used to simulate two-dimensional,
transient groundwater flow for the well impact study. The 10-foot drawdown radii contours that are
projected to develop around each SEC well after five years of continuous pumping at the build-out
production rates were calculated using the analytical groundwater model. The water-level drawdown radii
contours are then compared to the locations of existing neighboring wells not owned by SEC.

The analytical model was used because a multi-well analysis is required (image well) to also simulate the
projected hydrogeologic affects of shallow bedrock of the Sierrita Mountains to the west of the existing water
service area. Image well theory provides a mechanism to create a "no flovlf' boundary at the shallow bedrock
zone where the orientation of the boundary is near perpendicular to the pumping well.

Based on the well impact analyses presented, water-level drawdown impacts on neighboring wells from die
augmentation of pumping of SWC wells will likely be nominal and will be in compliance with ADAR's well
spacing requirements and well spacing regulations. All 10-foot drawdown radii calculated are 850 feet or less
from the planned wells. No existing exempt and non-exempt wells are affected by greater than 10 feet or
greater of additional water-level drawdown after 5 years of continuous pumping.

Es-1
P:\Rancho_Sahuarita_Water_Company\133501 .. RSWC_AWS_Hydro_Study\Deliverables\Reports\Well_lmpact_Rep0rt\FINAL_SWC_WelLlmpacLRep0rL120507.doclmd
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WELL EMPACT STLMY REPCJRT FOR SAHLIARITA WATER
COMIQANY

1. INTRODUCTION

This report documents a well impact study conducted for the Sahuarita Water Company (SEC) to evaluate
potential groundwater level impacts on neighboring wells not owned or operated by SEC from an
augmentation of local groundwater development to serve potable water resources to a proposed expanded
water service area. The SWC is in the process of proposing to expand the current limits of the Certificate of
Convenience and Necessity (CC8cN) water service area under the regulatory authority of the Arizona
Corporation Commission (ACC). The current CC8cN and proposed expanded area is shown on Figure 1-1.
In 2006 the SEC developed about 1,260 acre-feet (AF) of groundwater to meet water demands. By 2034, the
SEC has plans to develop about 11,000 AF annually to meet future potable water demands. More
infonnation on the development plans of SEC can be reviewed in the Assured Wafer SuppblFig/dro/ogyR¢or¢for
.S̀a/auaritaWater Cotnpary dated November 21, 2007 compiled by Brown and Caldwell.

Based on water demand requirements at build-out in 2034, the SEC has plans to install 10 new potable water
supply wells and utilize one existing well into the future. Potential well sites were carefully selected with great
emphasis on avoiding any regulatory water level impacts on neighboring wells not owned by SEC. To
evaluate the potential water level impacts, the Arizona Department of Water Resources' lAD\x/Rl well
spacing rule R12~15-1302 "Well Spading Requirement: - Applivafiom to Construct New We/h or Rep/aremeni Wells in
New Loratiom" UnderA.R..S`. 545-599" was applied. Relevant excerpt of Section D of the rule is stated as
follows:

"If the director .determines under subsection (Bl (1) of dais Section that the probable impact
of the withdrawals from the proposed well or wells on one or more wells of record in
existence as of the date of receipt of the application will exceed 10 feet of additional
drawdown after the first five years of operation of the proposed well or wells, the director
shall notify the applicant in writing of the location of the wells of record and the names and
addresses of the owners of the wells as shown in the Department's well registry. "

This criterion fanned the basis of the well impact study. In summary the rules require that no neighboring
water wells can be impacted by more than 10 feet of additional water-level drawdown from operation of each
well over a 5 year period.

|

1-1
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1 55-562962 D(17-13)11 did 8
Steel, Milled Slots, 12 cuts per

foot, 3l16"x3" Slots 500 430 490 9/26/1997

12 55-611141 D(17-13)01 ebb 24 Steel, Milled Slots, 24 raws, % XS" 982 273 970 5/27/1970

14 55-511142 D(17-13)01 acc 24
Steel, Milled Slots, 20 rows,

W'x3" 1135 435 1135 10/9/1970

17 55-611143 D(16-13)36 cb 24 Steel, Milled Slots, 24 rows, %"xi" 1053 247 1030 12/20/1974

18 55-611144 D(17-13)01 cad 20 Steel, Slotted 905 424 s90 411811975

19 55-611145 D(17-13)01 bloc 24 steel, Milled Slots, 24 rows, % xi" 990 210 972 5/5/1981

20 55~611146 D(16-13)36 add 24 Steel, Milled Slots, 26 rows, %"xi" 975 240 975 9/22/1969

Note: Wells in bald are active wells as of the date of this report

*ADm~wdla

~Nu: Cadasti8lLn<2Ii0n

Casing
oiamener
(indws)

Upper
S w a m

98901 (fn
bis)

toner Sclear .

oqnh (fr bIS) Dtiu Date .
We"
No.

Groundwater development from the local basinful groundwater aquifer beneath the existingSEC's water

service area will be the principal source of water to meet projected SEC water demands. The SEC, as of the
date of this report, owns six wells and leases one well from the Town of Sahuarita. Information regarding
these wells is included in Table 2-1 below. Groundwater is currently withdrawn from two active wells, WcH
Nos. 14 and 18. Well No. 14 is leased to the SEC by the Town of Sahuarita and is also used to maintain lake
levels in the Sahuarita Town Lake.

Based on recent groundwater sampling and analysis, both wells, Well Nos. 14 and 18, produce potable
groundwater. Other wells not utilized are considered to be beyond service life and plans are in place to
abandon the wells. Well No. 1 has recency been converted to a monitoring well.

Based on water demand requirements at build-out in 2034, the SWC has plans to instr 10 new potable water
supply wells and phase out use of existing Well No. 14 for domestic use in 2009. WellNo. 14 is leased to
SWC from the Town of Sahuarita. This well will continue to be used to maintain lake levels in the Sahuarita
Town Lake by applying Type 1 water rights associated with the property area. Well No. 18 will be utilized
into the future but will likely be replaced on-site before the build-out year 2034.

In  2006 and 2007 Brown and Caldwell conducted p ilo t hole and exploratory boring analyses programs to
evaluate potentia l future well s ites for the SWC. Potentia l well s ites were carefully selected with great
emphasis  on avoid ing regulatory water leve l impacts on ne ighboring wells  not owned by SWC. Groundwater
production potentia l and groundwater quality were evaluated at 6 s ites, and currently, as of the date of Ms
report, evaluating 2 addit ional well s ites. The p ilo t hole analysis conducted for Well Site No. 24 concluded
that the well s ite is  not v iable based on groundwater quality . This analysis is  documented in a report t i t led
Well .file No. 24 Pilot I-Io/e Anaé/.res Report dated September 6, 2007 (Brown and Caldwe l l ,  2007b) .  Exp lo ra to ry
boring analyses were conducted at 5 additional well s ites, Well Site Nos. 21, 22, 23, 25, and 26. Exploratory
boring analyses at Well Site Nos. 21, 23, 25 and 26 revealed favorable groundwater production potentia l and

2. CURRENT AND FUTURE GROUNDWATER DEVELOPMENT

WELL iMF'ACT STUDY ;:;3EpQRT FOR SAHUARITA WATEFQ
CQMPANY

Casing wmenals
wen Dept

(felt)
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Well
Active or Future

Wells
ADWR Registration

No.

C3d8SU3l
Location

Current or
Anticipated Pump

Capacity (rpm)

Groundwater
Production

Potential and
Groundwater

Quality
Conttrmed?

Projected
Groundwater
Production at

Build-0Ut
(2034) (AFlyr)

Well No. 14 Active 55-611142 D-17-13 YACC 1,900 Yes 0

Well No. 18 Active 55-611144 D-17-13 1CDD 1 ,400 Yes 1,014.9

Well Site No. 17R Future NA D-16-1336CCA 1,500 No 1,087.4
Well Site No. 19R Future NA D-17-13 1 BDB 1,500 No 1,087.4
Well Site No. 21 Future NA D-17-13 1CDB 1,000 Yes 724.9

Well Site No. 23 Future NA D-17-13 11BAA 1 ,500 Yes 1,081.4
Well Site No. 24B Future NA D-17-13 11CAA 1 ,500 No 1,087.4
Well Site No. 25 Future NA D-17-13 14ABA 1 ,500 Yes 1,087.4
Well Site No. 26 Future NA D-17-13 14DDc 750 Yes 543.7

Well Site No. 27 Future NA D-17-1323ACC 1 ,500 No 1,087.4
Well Site No. 28 Future NA D-17-1323DDA 1,500 No 1,087.4
Well Site No. 30 Future NA D-17-13 14DBA 1,500 No t,087.4

Total =10,983AFIyr

2. Current and Future Groundwater Development Well Impact Study Report for Sahuarita Water Company

groundwater quality. The exploratory boring analyses program is documented in a report titled We!! _fireNos.
27, 22, 23, 25, and 26 Explomtogf Boring A114/.ref Repot!dated September 6, 2007 (Brown and Caldwell, 2007c) .

Table 2-2 tabdates water supply wells and future well sites planned to be utilized through build-out in year
2034 and beyond by SWC. Projected annual groundwater withdrawals and anticipated well capacities are
indicated for each planned well. Well No. 14 will be phased out in 2009 and Well No. 18 will be utilized into
the future but wi l l  l i kel y be repl aced before the bed-out year 2034.  Tabl e 2-2 al so  i ndi cates whether

groundwater production potential and groundwater quality has been confirmed or not as of the date of this
report. Confirmation is noted where a well is existing or an exploratory boring analysis has been completed
verifying favorable groundwater production potential and groundwater quality for potable use. Well sites
where confirmation has yet to be determined are slated for future exploratory boring analyses.

Figure 2-1 shows the location of these wells, future well sites and neighboring wells. Other wells owned by
the SEC, also noted on Figure 2-1 and designated as Well Nos. 1, 12, 17, 19, and 20, will not be used as a
result of age and poor conditions of the wells. Neighboring wells are registered wells compiled from ADWR
well registry database (ADWR, 2007a) not owned by the SEC and location symbols denote wells as either
exempt or non-exempt wells.

2--2
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WELL IMPACT STUDY REIDQRT FUR SAHUARITA WATER
COMPANY

3. WELL IMPACT ANALYSES

3.1 METHODULOGY
The WINFLOWTM analytical element groundwater flow model was used to simulate two-dimensional,
transient groundwater How for the well impact analyses. The 10-foot drawdown radii contours that are
projected to develop around each well after five years of continuous pumping at the build-out production
rates were calculated using the analytical groundwater model. The water-level drawdown radii contours are
then compared to the locations of existing neighboring wells not owned by SEC.

The analytical model was used because a multi-well analysis is required (image well) to also simulate the
projected hydrogeologic effects of shallow bedrock of the Sierrita Mountains to the west of the existing water
service area. Image well theory provides a mechanism to create a "no flow" boundary at the shallow bedrock
zone where the orientation of the boundary is near perpendicular to the pumping well.

The steady-state module of the model simulates groundwater flow in a horizontal plane using analytical
functions developed by Strack (1989). The transient module uses equations developed by Theis (1935) and by
Hantush and Jacob (1955) for confined and leaky aquifers, respectively. Each module uses the principle of
superposition to evaluate the effects from multiple analytical functions (wells, etc.) in a uniform, regional flow
Held. An image well was used to simulate the negative hydrologic boundary associated with bedrock of the
nearby Sierrita Mountains. The input parameters for the model include: (1) aquifer hydraulic conductivity,
(2) aquifer thickness, (3) aquifer storage coefficient, (4) pumping rate from the aquifer and (5) pumping
duration.

Representative aquifer parameters are required to develop the model. These aquifer parameters were
evaluated from aquifer tests recently performed on three water supply wells operated by SWC. Brown and
Caldwell conducted an aquifer test and analysis on the SWC's Well No. 14 in May 2006. This aquifer test and
analysis is documented in a memorandum report, "\Well Spacing/Well Impact Investigation -Rancho
Sahuarita Water Company's Well #21 - D-17-13 01CDB," dated December 22, 2006. In addition, Brown
and Caldwell conducted aquifer test and spinner flow meter survey analyses on the SWC's Well Nos. 12 and
19 injuly 2007. These tests are documented in a report WellN0.r. 72 and 79 Aqz1 r Te.rtAnaJe.r and Well
Production Evaluations datedJuly 16, 2007 (Brown and Caldwell, 2007a) .

Transmissivity (T-values) evaluated and specific capacities measured from these aquifer tests are summarized
on Table 3-1, along with pertinent information regarding the tests and wells.

3-1
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we
ADWR

Reuisvwn
NO.

camaallncaaun
Surface

H e w i e
309)

Dane d'
res:

owauon

(W)

sxanwaaar
Level(Rbls)

Tesueu Rae

(sum)

pwvwu was
Lava (fn us)

Measured

Speoiqc
Canaan
(Sn¢m\J

T-value

(mum
Anaysisr U s e #

pemuasans
( W S)

Lows
Psifurations

m WS)

well No. 12 55411142 D-17-131ABB 2700 513/2007 24 252.2 536 269 32.7 65.a25 Ave DDlReG 21a 970

Well no. 14 55-611144 D-17-131ACC 2706 5/25/2006 24 256.4 1811 331 24.3 73,300 Rec 435 1,135
Well No. 19 55-611145 D-17-131BAC 212s 5/10/2007 24 270.92 520 283 44.4 134,900 Ave DDlRec 210 972

Notes: it amyl = feet above mean sea level

hr = hour
fl bis = feet We land surface
rpm = gallons per minute
rpm/ll = gallons per minute per foot of drawdown
gpdllt = gallons per day per foot of drawdown
DD : water-level drawdown analysis
Rec = water-level recovery analysis

V I v.. A |
0a e l l v Y Y 'I | x I

W e l l
A q u i f e r  T h i c k n e s s  ( b )

(ft
T-value

(gpdlft)
Effective K-value

(fed)

Well No. 12 697 65,325 12.5

Well No. 14 700 73,300 14.0

Well No. 19 689 134,900 26.2

17.6Average Effective K-Value :

Notes: 1 - Based on saturation of perforated interval of well under pumping conditions during aquifer test.
ft = feet
gpdlft = gallons per day per foot of drawdown
fed = feet per day

3.Well ImpactAnalyses

where

Effective hydra e conductivity (K»va1uel of the local aquifer is required for the model and was evaluated by
the fo1l0Mng relationship between transrnissity and saturated thickness of the well under pumping
conditions:

Table 3-2 below summaries the effective K-values calculated for the three wells that were tested and presents
the average value used for all well impact analyses.

Based on the average effective K-value and projected screen interval designs of the new wells that provide the
saturated thickness of the local aquifer, estimated T-values for each well were calculated. Projected screen
intervals of the wells are based in exploratory boring analyses performed at well sites and neighboring well
sites (Brown and Caldwell, 2007c). The estimated T-values are tabulated in Table 3-3 below.

T transmissivity of the aquifer perforated by the well;

b : saturated thickness of the aquifer perforated by the well under pumping conditions; and

K : effective hydraulic conductivity of the aquifer perforated by the well.

T Kb

Well Impact Study Report for Sahuarita Water Company

a-2
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Well Screen Top
Depth (fvbls)

Screen Bottom
Depth (ft bis)

Pump Gallary Top
(ft bis)

Pump Gallary
Bottom (ft bis)

Satuared Screen
Thickness (fn

Estimated T~Value of Sat.
Screen Interval (gpdlft)

Well No. 18 424 890 0 0 466 61,237

Well Site No. 17R 450 1050 600 630 570 74,903

Well Site No. 19R 450 1050 600 630 570 74,903

Well Site No. 21 440 760 590 620 290 38,109

Well Site No. 23 450 1050 570 600 570 74,903

Well Site No. 24B 450 1050 780 810 570 74,903

Well Site No. 25 500 980 640 670 450 59,134

Well Site No. 26 700 980 800 830 250 32,852

Well Site No. 27 500 980 600 630 450 59,134

Well Site No, 28 500 980 600 630 450 59,134

Well Site No. 30 500 980 600 630 450 59,134
Notesl fl bis = feet MW land surface

gpdltl : gallons per day per footof drawdown

ll llullllll

3. Well Impact Analyses Well Impact Study Report for Sahuarita Water Company

Specific yield (or aquifer storage coefficient) of the local aquifer was estimated based on regional groundwater
modeling investigations of the area son and Both, 2006 and Brown and Caldwell, 2007d). The models
include specific yield values for Layer 2 of the models associated with the Fort Lowell formation and upper
Tinaja beds, and Layer 3 of the models associated with the lower Tinaja beds and Pantano formation. Value
for the Layer 2 was assigned at 0.16. Value for Layer 3 was assigned 0.08. Since the proposed well designs
will produce groundwater mostly from Layer 3, but not the Pantano formation, a conservative estimate 0.10
was adopted. More detailed information regarding the geologic formations that makeup the local aquifer can
be reviewed in the Aryured Water Suppl Hydro/0gy Report for SahuarilaWater Company dated November 21, 2007
compiled by Brown and Caldwell.

3.2 RESULTS
The \X/INFLOV(/TM analytical element groundwater How model results of projected 10-foot water-level
drawdown radii contour distances are tabulated in Table 3-4 and illustrated on Figure 3-1, along wider exempt
and non-exempt wells not operated by SEC. Model input and output files for each analysis of each planned
SEC well are included as Appendix A. Table 3-4 also indicates the approximate boundary location
orientationused to define the extent of shallow bedrock of the Sierrita Mountains to the west. These
boundary orientations are defined as Nos. 1, 2 and 3 and are illustrated on Figure 3-1. As noted previously, a
near perpendicular orientation is desired to define the boundary relative to the pumping well locations. An

a- a
P:\Rancho_Sahuarita_Water_Company\133501 - RSWC_AWS_Hydro_Study\Deliverables\Repor1s\Well_lmpact_Report\FINAL_SWC_WeII_Impact_Report_120507.doc/md



Well

Sierrita Mtn

Boundary No.

Projected 10-Foot Water-Level drawdown
Radius Distance From Well After 5 years of

Continuous Pumping at Build-Out Production
Rate (ft)

Well No. to 1 ~375

Well Site No. 17R 1 ~175

Well Site No. 19R 1 ~175

Well Site No. 21 1 ~400

Well Site No. 23 1 ~350

Well Site No. 24B 2 ~400

Well Site No. 25 2 ~650

Well Site No. 26 3 ~200

Well Site No. 27 3 ~650

Well Site No. 28 3 ~500

Well Site No. 30 2 ~850

s. Well Impact Analyses Well Impact Study Report for Sahuarita Water Company

image well pumping at a rate equal of the pumping well was placed in the model at a "mirror" image location
west of the boundary to effectively create a "no-flow" boundary.

Notes: ft = feet
god/fl = gallons per day per foot of drawdown

a-4
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Figure 3-1 .- Approximate Five Year; 10-FootWater-Level Drawdown Impacts of Sanuarita WaterCompany Wells Pumping
Individually at 2034 Build-Out Discharge Rates
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WELL IMPACT STUDY REPORT FOR SAHUARITA WATER
:OMPAN\

4. CONCLUSIONS

Based on the well impact analyses presented, water-level drawdown impacts on neighboring wells from the
augmentation of pumping of SWC wells will likely be nominal and will be in compliance with ADWR's well
spacing requirements and well spacing regulations. All 10-foot drawdown radii calculated are 850 feetor less
from the planned wells as indicated on Table 3-4. No existing exempt and non-exempt wells are affected by
greater than 10 feet of additional water~lewel drawdown after 5 years of continuous pumping as illustrated on
Figure 3-1.

4-1
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WELL IMPACT STUDY REPORT FOR SAHUARITA WATER
COMPANY

5. LIMITATIONS

Report Limitations

This document was prepared solely for Sahuarita Water Company in accordance with professional
standards at the time the services were performed and in accordance with the contract between
Sahuarita Water Company and Brown and Caldwell, dated February 12, 2007. This document is
governed by the specific scope of work authorized for Sahuarita Water Company; it is not intended
to be relied upon by any other party, except for regulatory authorities contemplated by the scope of
work. We have relied on information or instructions provided by Sahuarita Water Company and
other parties and, unless otherwise expressly indicated, have made no independent investigation as
to the validity, completeness, or accuracy of such infonnation.

M

P:\Rancho_Sahuarita_Water_Ccmpany\133501 . RSWC_AWS_Hydr0_Sludy\Ddiverallles\RBp0l1s\WeIl_lmp8:t_Report\FINALSWC_WelLImp8cl_Reporl_120507.doc/md



REFERENCES

Arizona Department of Water Resources, Wells "55" Registry Database, July, 2007a.

Arizona Department of Water Resources, Regional Groundwater Flow Model of the Tucson Active Management Area, Tucson, Arizona:
Arizona: Simulation and Application, Model Report No. 13, 2006.

Brown and Caldwell, Well Nos. 12 and 19 Aquifer Test Analyses and Well Production Evaluations, July 16, 2007a.

Brown and Caldwell, Well Site No. 24 Pilot Hole Analyses Report, September 6, 2007b.

Brown and Caldwell, Well Site Nos. 21, 22, 23, 25 and 26 Exploratory Boring Analyses Report, September 6, 2007c.

Brown and Caldwell, Assured Water Supply Hydrology Study Report for Sahuarita Water Company, November 21, 2007d.

Environmental Simulations, Inc., Guide to Using WINFLOWM.Environmental Simulations, Inc., Version 1.06, 1995.

Hantush and Jacob, Non-Steady Radial Flow in an Infinite Leaky Aquifer Trans. Amer. Geophys. Union, Vol. 36, 1955.

Strack,O.D.L.,1989, Groundwater Mechanics, Prentice Hall, Englewood Cliffs,New Jersey, 732 p.

Theis, C.V., The Relation Between the Lowering of the Piezornefric Surface and Rate and Duration of Discharge of a Well using Groundwater
Storage. Trans. Amer. Geophys.Union, Vol. 16, 1935.

REF-1

p:\rancho_sahuarita_water_company\133501 . rswc_aws_hydro_study\deliverables\reports\well_impact_reporl\finaI_swc_welI_impact_report_120507.doc\12/512007\md

I 1111-



APPENDIX A

WINFLOWTM Groundwater Model Qutput

A
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations

Douglas B. Rumbaugh

James o. Rumbaugh,

Developed by

Inc |

Date :

Time :
10/29/10'7
09:14:59.00

Input File:
Map File :

SWC18 .WFL

§

r



Model Entities

Number of Line sinks Defined by Infiltration Rate = l

Line Sink #1
xi: 1639451.375000 yi: 11604817.000000
xi: 1642206.125000 YE: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink =
Total Line sink Discharge =

-3 .445348
0 I 000000 [L3/T3

Number of Linesinks Defined by Head = 0

Number of Ponds = 0

Number of Wells = 2

x: 1649772.000000 y: 11606167.000000

I
I

-23 . 542681

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate = 121121.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate : 121121.000000
Head at Well Radius

X' 1635652.000000 y- 11595127 . 000000

-23 1 542843

Reference Head
5806116.500000

0 » 000000 Defined at; -- x: 826068.500000 y:

I ll



Aquifer Properties

Transient Flow Model

Permeability.......... = [L/T]
Porosity....... .....=
Storage......... 1101-
Leakage f actor..............=
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.=
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-466.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes in the X-direction
Number of nodes in the Y-direction

75
75

Minimum X Coordinate
Minimum Y Coordinate

1643873 .500000
11601414 I 530000

Maximum X Coordinate =
Maximum Y Coordinate =

1656837 | 100000
11609935 .310000

Minimum Head
Maximum Head

-13 . 839690
-2 . 282738

lllllll ulllIIll M l l
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WinFlow
Analytical Model of 2D Ground-water Flow

(c) 1995 Environmental Simulations

Douglas B. Rumbaugh

James O. Rumbaugh,

Developed by

Inc .

Date :

Time :
10/29/107
09:38'35.00

Input File:
Map File :

SWC1'7R.WFL

r



Model Entities
-»|

Number of Line sinks Defined by Infiltration Rate = l

Line Sink #1
xi: 1639451.375000 yi: 11604817.000000
xi: 1642206.125000 ye: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink :
Total Line sink Discharge :

-2 o 617927
0 . 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells = 2

x: 1648076.000000 Y' 11612302 . 000000

-20 . 673759

Well #1
Center of Well -~
Radius : 0.750000
Pumping Rate : 129773.000000
Head at well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

x: 1630107.000000 y: 11598253.000000

-20 . 673853

Reference Head
5806116.500000

0 . 000000 Defined at ...- x: 826068.500000 y:



Aquifer Properties

Transient Flow Model

Permeability.. u s n u u u u s .= 17.600000
Porosity............... ..= 0.200000
Storage........ ...- 0.100000
Leakage factor..............- 0.000000
Elevation of Aquifer Top....= 0.000000
Elevation of Aquifer Bottom.= -570.000000
Uniform Regional Gradient...= 0.000000
Angle of Uniform Gradient...= 0.000000

[L/T]

Model Results Computed at Time = 1825.000000 4



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

I

Minimum X Coordinate
Minimum Y Coordinate

1646880 . 630000
11610596 • 830000

Maximum X Coordinate
Maximum Y Coordinate

1650501 I 760000
11613071 , 270000

Minimum Head
Maximum Head

-14 , 532557
-4 . 304557

75
75

.i



Well No. 19R Well Impact Analysis
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations

Douglas B. Rumbaugh

James O. Rumbaugh, III

Developed by

Inc .

Date :
Time :

10/29/107
09:41:06.00

Input File:
map File :

SWCl9R.WFL

r

I Illlllll



Model Entities

Number of Lines inks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1639451.375000 yi: 11604817.000000
XZ: 1642206.125000 ye: 11601294.000000
Discharge per length : 0.000000
Head in Center of Lines ink =
Total Lines ink Discharge :

-3.102571
0.000000 [L3/T]

I

Number of Line sinks Defined by Head = 0

Number of Ponds : 0

Number of Wells = 2

1648693 , 000000 y: 11609592.000000

-20 , 792963

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius : 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

x: 1632588.000000 y: 11597000.000000

-20 . 793083

Reference Head
5806115.500000

0 . 000000 Defined at -- x: 826068.500000 y:

I'll II



Aquifer Properties

Transient Flow Model

Permeability.. .... ....~ [L/T]
Porosity.............. .=
Storage............... -
Leakage factor. :
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.=
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-570.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate : 1647782.980000
Minimum Y Coordinate = 11608504.620000

Maximum X Coordinate
Maximum Y Coordinate

1650723 ¢ 050000
11610757 . 770000

Minimum Head
Maximum Head

-14 . 997571
-4 n 831864

75
75

.1
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations ,

Douglas B. Rumbaugh

James O. Rumbaugh,

Developed by

Inc .

Date :
Time :

10/29/107
09143134.00

Input File-
Map File :

SWC21 .WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1639451.375000 Y1: 11604817.000000
XI: 1642206.125000 YE: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink =
Total Line sink Discharge

-3 | 131058
0 , 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells : 2

x: 1648594.000000 y : 11607541.000000

-26 . 067978

Well #1
Center of Well --
Radius : 0.750000
Pumping Rate = 86511.000000
Head at well Radius

Well #2
Center of Well
Radius = 0.750000
Pumping Rate : 86511.000000
Head at Well Radius

x: 1634602.000000 y: 11596601.000000

-26 . 068115

Reference Head
5806116.500000

0 . 000000 Defined at x: 826068.500000 y:



Aquifer Properties

Transient Flow Model

[L/T]Permeability.. .......
Porosity..... ........
Storage...... ..........
Leakage f actor.......... ...
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

17.600000
0.200000
0.100000
0.000000
0.000000
-290.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

75
75

Minimum X Coordinate = 1647624.970000
Minimum Y Coordinate = 11606271.600000

Maximum X Coordinate =
Maximum Y Coordinate =

16504211 290000
11608544 1 860000

Minimum Head
Maximum Head

-18 . 631055
-5 ¢ 405009



Well No. 23 Well Impact Analysis
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations

Douglas B. Rumbaugh

James O. Rumbaugh,

Developed by

Inc .

Date :

Time :
10/29/107
09:45:41.00

Input File-
Map File :

SWC23 .WFL

>



Model Entities

Number of Line sinks Defined by Infiltration Rate : 1

Line Sink #1
xi: 1639451.375000 yi: 11604817.000000
XI: 1642206.125000 YE: 11601294.000000
Discharge per length = 0.000000
Head in Center of Line sink =
Total Line sink Discharge :

-6 Q 145582
0 , 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds : 0

number of Wells = 2

X' 1644385.000000 y: 11606013.000000

-22 u 029911

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well -~
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

XZ 1637101.000000 y: 11600318.000000

-22 . 030329

Reference Head
5806116;500000

0 u 000000 Defined at -- x: 826068.500000 y:

llllll\l\ lm al H o w l l l



Aquifer Properties

Transient Flow Model

Permeability. .......
Porosity..... .........
Storage. ...|....
Leakage factor.... ...._ .
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

17.600000
0.200000
0.100000
0.000000
0.000000
-570.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1639398 I 480000
11602412 u 560000

Maximum X Coordinate
Maximum Y Coordinate

1648477 I 300000
11609044 n 600000

Minimum Head
Maximum Head

-14 .249449
-3 . 864223

75
75



Well No. 24B Well lmpaa Analysis
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WinFlow
Analytical Model of 2D Ground-water Flow

(c) 1995 Environmental Simulations ,

Douglas B. Rumbaugh

James O. Rumbaugh,

Developed by

Inc .

Date :

Time :
10/29/107
09:57:11.00

Input File:
Map File :

SWC2-4B.WFL
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Model Entities

Number of Lines inks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1640500.375000 Y1: 11603535.000000
X2: 1640500.000000 ye: 11598040.000000
Discharge per length = 0.000000
Head in Center of Lines ink =
Total Lines ink Discharge

-6 .296631
0 . 000000 [L3/T]

Number of Line sinks Defined by Head : 0

Number of Ponds = 0

Number of wells = 2

x- 1644305.000000 Y' 11603102 . 000000

-22 .393927

Well #1
Center of Well _-
Radius = 0.750000
pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius : 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

x- 1636695.000000 y~ 11603103 . 000000

-22 I 394300

Reference Head
5806116.500000

0 . 000000 Defined at; ...- x: 826068.500000 y :



Aquifer Properties

Transient Flow Model

Permeability.
Porosity.
Storage.
Leakage f actor.
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

17.600000
0.200000
0.100000
0.000000
0.000000
-570.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

75
75

Minimum X Coordinate
Minimum Y Coordinate

1642776 , 690000
11601503 1 780000

Maximum X coordinate
Maximum Y Coordinate

1646438 4 050000
11604662 . 210000

Minimum Head
Maximum Head

-16 , 368509
-5 . 801896

4



Well No 25 Well Impact Analysis
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WinFlow
Analytical Model of 2D Ground-Water Flow

Developed by

James O. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, InC.

Date :
Time .

10/29/107
09'59:52.00

Input File:
Map File :

SWC25 .WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1640500.375000 Y1: 11603535.000000
xi: 1640500.000000 YE: 11598040.000000
Discharge per length : 0.000000
Head in Center of Lines ink :
Total Line sink Discharge =

-6.808351
0.000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells : 2

x: 1645484.000000 y: 11600563.000000

-27 u 159061

Well #1
Center of Well --
Radius : 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

x: 1635516.000000 y: 11600563.000000

-27 | 159391

Reference Head
5806116.500000

0 . 000000 Defined at x: 826068.500000 y:

l-l1llll_ll



Aquifer Properties

Transient Flow Model

Permeability......... = [L/T]
Porosity............. =
StOI&g€.....................°
Leakage factor........ =
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.=
Uniform Regional Gradient...=
Angle of Uniform Gradient.. _=

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

Model Results Computed at Time : 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1644225 u 140000
11599230 . 520000

Maximum X Coordinate
Maximum Y Coordinate

1647464 . 030000
11601664 .720000

Minimum Head
Maximum Head

19 . 595329
6 u 646089

75
75
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WinFlow
Analytical Model of 2D Ground-Water Flow

Developed by

James O. Rumba ugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations, Inc.

Date :
Time :

10/29/107
10:15:11.00

Input File:
Map File :

SWC26 .WFL



Model Entities

I

|
Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1642206.125000 yi: 11601294.000000
XI: 1637018.875000 YE: 11591314.000000
Discharge per length : 0.000000
Head in Center of Line sink = -3.644881
Total Line sink Discharge : 0.000000 [L3/T]

Number of Line sinks Defined by Head = 0

I

Number of Ponds = 0

Number of Wells = 2

x: 1646202.000000 y: 11596015.000000

-22 0 912327

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate : 64886.000000
Head at Well Radius

Well #2
Center of Well --
Radius : 0.750000
Pumping Rate = 64886.000000
Head at Well Radius

x: 1635590.000000 y: 11601531.000000

-22 I 912407

Reference Head
5806116,500000

0 . 000000 Defined at -.- XZ 826068.500000 y:

ill



Aquifer Properties

Transient Flow model

[L/T]Permeability......
Porosity.. ..
Storage...........
Leakage factor. .......
Elevation of Aquifer Top...
Elevation of Aquifer Bottom.
Uniform Regional Gradient..
Angle of Uniform Gradient.

17.600000
0.200000
0.100000
0.000000
0.000000
-250.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000

I



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

75
75

Minimum X Coordinate
Minimum Y Coordinate

1644667 ¢ 720000
11593839 I 060000

Maximum X Coordinate
Maximum Y Coordinate

1648610.720000
11597621. 130000

Minimum Head
Maximum Head

-15 . 557647
-3 a 799701
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WinFlow
Analytical Model of 2D Ground-water Flow

Developed by

James o. Rumbaugh, III

Douglas B. Rumbaugh

(c) 1995 Environmental Simulations Inc.r

Date :
Time |

10/29/107
10118113.00

Input File:
Map File -

SWC27 .WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate = 1

Line Sink #1
xi: 1642206.125000 Y1: 11601294.000000
xi: 1637018.875000 ye: 11591314.000000
Discharge per length : 0.000000
Head in Center of Lines ink =
Total Line sink Discharge

-5.834194
0.000000 [L3/T]

Number of Line sinks Defined by Head : 0

Number of Ponds = 0

Number of Wells = 2

x: 1644956.000000 y: 11593414.000000

-26 . 741333

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

Well #2
Center of Well -_
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

X: 1634177.000000 y: 11599016.000000

-26 . 741440

Reference Head
5806116.500000

0 . 000000 Defined at -- XZ 826068.500000 y :

-llllllll I



Aquifer Properties

Transient Flow Model

Permeability... .= [L/T]
Porosity. .. ...=
Storage........... :
Leakage f actor.
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.=
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000



Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1643510 1 970000
11592098 » 910000

Maximum X Coordinate
Maximum Y Coordinate

1646850 l 450000
11594714 1 170000

Minimum Head
Maximum Head

-21 . 633819
-6 . 381379

1

_III I
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WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations ,

Douglas B. Rumbaugh

James o. Rumbaugh,

Developed by

Inc.

Date :

Time :
10/29/107
l0~26:11.00

Input File:
Map File -

SWC28 .WFL



Model Entities

Number of Line sinks Defined by Infiltration Rate = 1 I
Line Sink #1

xi: 1642206.125000 yi: 11601294.000000
XI: 1637018.875000 ye: 11591314.000000
Discharge per length = 0.000000
Head in Center of Line sink =
Total Line sink Discharge =

-4 o 185965
0 . 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds : 0

Number of Wells = 2

x: 1646898.000000 y: 11591753.000000

-26 | 119194

Well #1
Center of Well
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

Well #2
Center of Well --
Radius = 0.750000
Pumping Rate : 129773.000000
Head at Well Radius

x: 1631702.000000 y: 11599651.000000

-26 , 119253

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y :



permeability.
Porosity......
Storage......
Leakage f actor. .
Elevation of Aquifer Top....
Elevation of Aquifer Bottom.
Uniform Regional Gradient...
Angle of Uniform Gradient...

Transient Flow Model

Aquifer Properties

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

[L/T]

Model Results Computed at Time : 1825.000000



|
Contour Matrix

Number of nodes
Number of nodes

in the X-direction
in the Y-direction

Minimum X Coordinate
Minimum Y Coordinate

1645220 4 940000
11590046 . 940000

Maximum X Coordinate
Maximum Y Coordinate

1649445 . 590000
11593627 . 830000

Minimum Head
Maximum Head

-17 n 903053
-5 . 122971

75
75

l



Well No. to Well Impact Analysis

O
®lmage Well

s
ell 30

I l lllll



WinFlow
Analytical Model of 2D Ground-Water Flow

(c) 1995 Environmental Simulations

Douglas B. Rumbaugh

James O. Rumbaugh,

Developed by

Inc .

Date :

Time :
10/29/107
10:29:30.00

Input File
map File

swc30 . WFL

/

I



Model Entities

Number of Line sinks Defined by Infiltration Rate = 1

Line sink #1
xi: 1640500.375000 yi: 11603535.000000
x2~ 1640500.000000 ye: 11598040.000000
Discharge per length = 0.000000
Head in Center of Line sink =
Total Lines ink Discharge =

-6 . 379215
0 . 000000 [L3/T]

Number of Line sinks Defined by Head = 0

Number of Ponds = 0

Number of Wells = 2

x: 1645264.000000 y: 11598164.000000

-27 .258942

Well #1
Center of Well --
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

Well #2
Center of Well -~
Radius = 0.750000
Pumping Rate = 129773.000000
Head at Well Radius

X' 1635736.000000 y: 11598165.000000

I
|
I
I
I

-27 .259293

Reference Head
5806116.500000

0 . 000000 Defined at -- x: 826068.500000 y:



Aquifer Properties

Transient Flow Model

Permeability. = [L/T]
porosity. =
Storage. =
Leakage f actor. , ,. ,,.. :
Elevation of Aquifer Top....=
Elevation of Aquifer Bottom.=
Uniform Regional Gradient...=
Angle of Uniform Gradient...=

17.600000
0.200000
0.100000
0.000000
0.000000
-450.000000
0.000000
0.000000

Model Results Computed at Time = 1825.000000

lllllll



I
I

Contour Matrix

Number of nodes in the X-direction =
Number of nodes in the Y-direction =

Minimum X Coordinate
Minimum Y Coordinate

1643913 .310000
11596746 1 030000

Maximum X Coordinate
Maximum Y Coordinate

1647313 . 150000
11599481 . 990000

Minimum Head
Maximum Head

-19 . 300460
-6 1 596577

75
75



EXHIBIT A-20
(Curtailment Tariff)

r

Sahuarita Water Company, L.L.C.
Docket No. W-03718A-07-0687
August 7, 2008



WILUAM A. MUNDELL
CHAIRMAN

JIM IRViN
CUMMISSIONER

MARC $PlTZER

COMMISSIONER

1

Ms. Diane Marie McKenzie
Rancho Sahuarita Water Company
6339 East Speedway, Suite 102
Tucson, Arizona 85710

ARIZONA CORPORAMTION COMMISSION

March 10, 2003

I
s

BRIAN c. McNEIL
EXECUTIVE SECRETARY

RE: RANCHO SAHUARITA WATER COMPANY
DOCKET no. W~03718A-02-0821
DECISION NO. 65464

Dear Ms. McKenzie:

Enclosed is a stamped copy of the tariffs that were approved pursuant to Decision No.
65464, with an effective date of December 19, 2002.

If you have questions regarding the filing of these tariffs, please contact me at (602)
542_4251.

Sincerely,

l

Lori H. Miller
Programs & Projects Specialist II
Utilities Division

/lim

Enclosures

1200 WEST WASHINGTON STREET: PHOENIX, ARIZONA B5007~2927 /400 WEST CONGRESS STREET: TUCSON. ARIZONA 85701-1347

www.cc.state .az .us
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Tariff Sheet No.:
Decision No.:
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ADEQ Public Wares' System Number: gum 'v
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within its certificated area under the rcz-:us and conditions listed in this rariffi
.»*1* . . .. .

7" Company ), is authorized to <:L1r5aU water scrvzce to all C\_1S{01T1&1'S

This curtailment plan shall become part of the Arizona Department of Environmental Quality
Emergency Operulions Plan for the Company.

The Company shall notify its customers of this new tariff as part of its next regularly scheduled
billing after the effective dale of the taxi ff or no later than sixty (60) days after the effective date
of the tariff

The Company shall provide a copy of the curlnilment tariff to any customer, upon request.

Stage I Exists When:

Company is able to maintain we{c-Ir storage in the system at 100 percent of capacity and there are
no known problems with its well production or water storage in the system.

Restrictions; Under Stage I, Company is deemed to be operating normally and no
culta'hnent is necessary.

Notice Requirezneuts: Under Stage 1, no notice is necessary.

Stage 2 Exists When:

a. Company's water storage or well production Haas been less than 80 percent of capacity for
at least 48 consecutive hours, and

Company has identified issues such as a steadily declining water table, increased draw
down threatening pump operations, or poor water production, creating a reasonable belief
the Company will be unable to meet anticipated water demand on a sustained basis.

Restrictions: Under Stage 2, the Company may request the customers to voluntarily
employ water conservation measures to reduce water consumption by approximately
50 percent. Outside watering should be limited to essential water, dividing outside
watering on some uniform basis (such as even and odd day~°\ and eliminating outside
watering on weekends and holidays. 1

i ..D\\'$'-mvdocs\C un:u!u:um\'ianTun RI.do¢

b .

'I -. :7'. l.  4131 uUTIUEplLlubu I 8, .'IU0.I.. J
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Notice Requirements: Under Stage 2, the Company is required ro notify customers by
delivering written notice door to door at each service address, or by United States first
class mail to the billing address or, at the Company's option, both. Such notice shall
notify the customers of the general nature at" the problem and the need to conserve water.

Stage 3Exists When:

Company's total water storage or well production has been less than 50 percent of
capacity for at least 24 consecutive hours, and

Company has identified issues such as a steadily declinL*1g water table, increased draw
down threatening pump operations, or poor water production, creating a reasonable belief
the Company will be unable to meet anticipated water demand on a sustained basis.

Restrictions: Under Stage 3, Company shall request the customers to voluntarily employ
water conservation measures to reduce daily consumption by approximately 50 percent.
All outside watering should be eliminated, .except livestock, and indoor water
conservation techniques should be employed whenever possible.

Notice Requirements;

Company is required to notify customers by delivering written notice to each
service address, or by United States 5.rst doss mail to the billing address or, at the
Company's option, both. Such Notice shall notify the customers of the general
nature of the problem and the need to conserve water.

Beginning with Stage 3, Company shall post at least signs showing. the
curtaiknent stage. Signs shall be posted at noticeable locations, like at the well
sites and at the entrance to major subdivisions served. by the Company.

3. Company shall notify the Consumer Services Section of the Utilities Division of
the Corporation Commission at least 12 hours prior to entering stage 3.

Once Stage 3 has been reached, the Company must begin to augment the supply of water
by either hauling or through an emergency interconnect with an approved water supply in
an attempt to maintain the cunaiimem at a level no higher than Stage 3 until a permanent
solution has been implemented.

Stage 4 Exists When:

I L\DW S\myCocs\Cunaihncn1P'auTarirTdoc

Compass weal water storage or well production has been less than 25 percent of
capacity for at least LE consecutive hours, and
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b. Company has identified issues such as a steadily declining water table, increased draw
down threatening pump operations, Cr poor water production, creating a reasonable belief
the Company will be unable ro meer anticipated water demand on a sustained bas"s.

Restrictions: Under Stage 4, Company shall inform the customers of a mandatory
resmlction to employ water conservation measures to reduce daily consumption. Failure
ro comply will result in customer disconnection. The following uses of water shall be
prohibited:

4

4

4

4

O ornamental pools is

4

o

Irrigation of outdoor lawns, trees, shrubs, or any plant life is prohibited
Washing of' any vehicle is prohibited
The use of water for dust control or any outdoor cleaning uses is prohibited
The use of drip or misting systems of any kind is prohibited
The f i l l ing of  any swimming pool, spas, fountains -
prohibited
Restaurant patrons shall be served water only upon request
Any other water intensive activity is proluiaited

Notice Requirements;

Company is required to notify customers by delivering written notice to each
service address, or by United States first class mail to the billing address or, at the
Company's option, body. Such notice shall notify the customers of the genera!
nature of the problem and the need to conserve water.

2, Company shall post at least ,Q 4 signs slowing curtailment stage. Signs shall
be posted at noticeable locations, like at the well sites_and Ar the entrance to major
subdivisions sewed by the Company. 1

Company shell notify the Consnnxer Services Section of the Utilities Division of
the Corporation Commission ac least 12 hours prior to entering stage 4.

Customers who fail to comply with the above restrictions will be given a written notice to end all
outdoor use. Failure ro comply within two (2) worldng days of receipt of the notice will result 'Lm
temporary loss at" service until an agreement can be made to end unauthorized use of outdoor
water. To restore service, the customer shall be required to pay all authorized recommection fees.

I.2DWS\mvd<>cs\CunailxncnLPlunTarxR' ds

If a customer believes he/she has been disconnected in error, the customer may contact the
Commission's Consumer Services Sect'on at 1-800-222-7000 to initiate an investigation. Once
Stage 4 has been reached, the Company must augment the supply of water by hauling or through
an emergency interconnect from an approved supply or must otherwise provide emergency
drink-airzg water for its customers until a permanent solution has been irnpiem 1v=a=1pnovEo FOR FIUNG
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PIMA COUNTY PUBLIC UTILITY LICENSE AGREEMENT

WHEREA'\S, this Licaxse Agreement is entered into baleen Pima County, a political
subdivisionof theState of Arizona (hereinafter "County"), Ana Rancho Sahuarita Water
Company, LLC, tea Interchange Water Company, Inc. (hereinaiier "Licensee"); and

WHEREAS, Licensee has applied and petitioned to the Board of Supervisors of the
County tr the right and privilege to construct, install, maintain, and opexwaxe Licensee's facilities
withwili the public rights-otlway within Pima County and outside the confines of anyincorporated
city or town as required by A.R.S. §40-283; and

WHEREAS, notice of the County's intent to enter into this agureanent has been duly
give as requiredbylaw; and

WHEREAS. said application came before the Board of Supervisors of the County of
Pima, Site of Arizona, and no paition to the Board of Supervisors to deny such privilege ws
61ed orpmosented to the Board; and

WHEREAS, it being deteunined by the Boawrl of Supervisors Thai the gaunting of this
License is authorized by law fund 'm the best imacsms of Pima County and the ixuhabitants thereof;

THEREFORE, the County and Licensee ages to the following:

Section 1. Grant al Lieeusglicaisee is hereby authorized and empowcxred, on a non-
exclusive basis, to use all County public rights-of-way now existing or heireatia established and
lying within the unincorporated areas of Pima County, under the terms and conditions so forth
herein, for the purpose of installing, repairing, replacing, and maintaining its facilities.

Section z. Tenn. This License is granted for term of sheen (15) years from the date this
License is approved by the Board of Supervisors ad eoctinguishes, supersedes and replaces all
pnecedixng franchises or licenses grasmted to Lieensec byCounty.

8
is

Suction 3. Regulation of County Rights-of-Wav. All rights haeundcr are granted under the
express condition that County shall have the power at any time to impose restrictions and
limitations, mud to make regulations as to Licensee's useof the Conroy's rights-of-way as may be
demand bestfor the public interests, safety or welfare.

84
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Section 4. Superior Rielzts. The rights of County in and to the use of all public rights-of-way
located within the unincorporated areas of Pima County are and forever shall be paramount and
superior to the rights of Licensec.

Section 5. Alteration ofhumRivlits-of-wav. Nothing in this License shall be construed to
prevent County Bam, altering, improving, adjusting, nepaixing, or maintaining its facilities and
public rights-of-way and for that purpose to require Licensee to adjust, remove, replace or
relocate l..icensee's facilities to accommodate or facilitate the County's use of its facilities or
rights-of-way. Facility of Licensee shall mean any physical object or improvement owned,
possessed, made, installed, constructed or maintained by Licaisee or made, installed or
constructed by County or others at the request of Licensee. Facilities of County shall mean any
physical object or improvement owned, possessed, made, installed, maintained or constructed by
County or others at the request of County, including all paving, highway, transpoutaltion, Hood
control and wastewater facilities located within County rights-of-way.

Section 6. Non-Exclusive Use. Nothing in this agreement shall be construed to grant Licensee
an arelusivc right to use the public rights-of~way. Licaisee's facilities shall be erected, adjusted,
installed, replaced, removed, relocated and maintained in a manner that will not interfere with
the redonable use of the public riyxts-of-way by the public, the County, or any other franchisee
or licensee. The location of Liccnsec's facilities 'm the public rights-oiiway shall not create or
establish a vested imtaest in the rights-of-way and its facilities shall be removed or relocated by
Licensee whenever County determines that Licensee's facilities impact, restrict, obsmxct or
hilndelr the County or the public's existing or tiatune use of the rights-oflway or Tm County's
operation or location of County facilities.

é
%

Section: 7. Relocation. Licensee shall be solely responsible for the design, adjustment, removal
or relocation, temporarily or peimnanently, of all Licensec's facilities that impact, conflict or
interfere with the County's use of its rights-of-way or the County's improvement, relocation or
adjustmatt of my facilities locate in County rights-of-way. The cost ofdesigiing, adjusting,
removing, relocating or replacing Licensee's facilities shall be Licalsee's sole responsibility,
unless Licensee has established prior rights with the County for the facilities m be affected.
Prior ro beginning any activity in the County riglns-oilway, Licensee shall obtain all required
permits Nom the County and any other applicable jurisdiction for the activity. The l..iccnsce's
facilities shall be adjusted, removed, replaced or relocated by Licensee 'm accordance with an
activity schedule determined by County and provided to Licaisee within a reasonable period of
time prior to the scheduled activity star date. If the schedule is unacceptable to the Licensee or
Licensee finds it necessary no plead financial hardship regarding the cost of relocating its
facilities, the Licensee may appeal to the Board of Supervisors. 1f Liccnsee's facilities arc not
adjusted, removed, replaced or relocated within the time period allotted by the County's activity
schedule, County may, at its discretion, adjust or relocate Licensee's facilities. Licensee hereby
agrees to be liable for all costs incurred by County for the adjustment or relocation of Licensee's
facilities necessitated by County's activities, including overhead and maintenance costs and an
administrative surcharge in the amount of fifteen(15) percentof the total cost attributed to the
adjustment or relocation of Licensee's facilities. In the event County incurs such costs, County
shall submit a bill to Licensee for the incurred costs, and Licensee shall pay County die invoiced
amount within ninety (90) calendar days of receipt of tic invoice. If the invoice is not timely

3
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paid by Licaxsee, all rights gsrauxted to Licensee under this agreement shall be suspended and no
permits will be issued to Licensee for any work within the County rights-of-way until the
invoiced costs are paid in full to County.

Secrtiom s. Undervroundinv. The parties acknowledge that County has the authority to require
Licensee to underground its above ground facilities in County rights-of-way when the County
daermines the! uundergroundiing of Licensee's facilities is necessary to conform to existing
Corny Omdinauaces or is in the public intwcst The County may require Licensee to conduct a
study of the cost of tmdet\g1roun=ding any portion or segment of Licensee's facilities located in the
County dyits-of-way. The study shall set forth an estimate of the costs of undagnownding
Licensee's facilities including a breakdown of the cost allocated to labor, matedal, design and
construction for convening above ground facilities to underground facilities. The Licensee shall
submit a east study for any specified segment of Libellee's facilities within Mindy (90) calendar
days aiicr receiving written notice firm County requesting die cost study. The cost of prcparing
fund providing any cost study requested by County shall be borne by the Licensee.

Secretion 9. Scenic Routes.
way designated by the Board of Supcrvzsors as a scenic route must be constructed in anocomdancc
with the County's Sasnic Routes Ordinance.

The installationof I..ieensee's facilities within my public »i¢¢»-¢>f-

Section 10. Performance of Work. The work required by Licensee to design, construct,
reconstruct, pothole for design, adjust, relocate, replace or repair Licaasee's facilities Sean be
Licensee's sole responsibility. The cost of any delays to County projects caused by Licensee's
failure to complete its work in accordance with the County's activity schedule shall be the
Licensee's sole responsibility. In the event County incurs such costs, County shall submit a bill
to Licensee for the incurred costs Md Licensee sha.ll pay County the invoiced amount within
ninety (90) calendar dew of receipt of the invoice. If the invoice is not timely paid by Licensee,
an rights granted to Licensee under this agreement shall be suspended ad no permits will be
issued to Licensee for any work within the County riyits-of-way until the invoiced costs are paid
in Ml to County.

Section 11. Location of  Facl l l t ia. As a condition of this License, Licensee hereby agrees to
have and maintain precise, up-to-date maps of Licensee's facilities located in County rights-of-
way and to make this information available to County winNi Efieen (IS) calaidar days of
receiving a wzittai request firm the County. Beginning on the effective date of this Agreement,
Licensee shall maintain precise and verifiable horizontal and vertical location information tied to
an accepted County datum and provide such information to the County within Eftecn (l5)
calendar days ofrecdving written notice Nom County. As a condition of the issuance of this
License, Licensee agrees to provide surface location marking of Licensee's undergzounded
facilities located within the public tights-of-way within two woddng days of a request room the
County. In the event the Licensee is unable to provide the location ininrmation to County within
the allotted time tining, County may, at its discretion, locate Licensee's facilities and Liccnsec
shall be liable for the cost incurred in locating Liccnsce's facilities.

58
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Section 12. Work in Rights-of-»wav.

r 12.1. Damage to aherfacilit ies. In the construction, adjustment, removal, relocation,
repair, operation and maintenance of its facilities, Licensee shall avoid causing or permitting any
damage, disturbance or unnecessary modification or alteration to County facilities including
pavement, or the facilities of others, located in the County rights-o f-way. If Licensee causes or
pundits any such damage, disturbance or unnecessary alteration or modification, Licensee, at its
sole expense and in a manner approved by the County Engineer, shall restore the damaged,
disturbed, altered, or modified facilities to the condition in which they existed before being
damaged, disturbed, modified. or altered. Licensee shall also be liable to owners of said
facilities for any other losses or expanses which may accrue because of said damage,
disturbance, modification or alteration. The restoration of facilities shall be pronnptly
and connected expeditiously by Licensee, who shall give priority to the restoration, repair or
replacement of such facilities over all non-emergency activities of Licensee .

12.2. Damage to wegefation. In the construction, adjustment, removal, relocation, repair,
operation and maintenance of its facilities, Licensee shall use all necessary care to avoid any
damage to or disturbance of existing vegetation in the public rights-of-way. lf Licensec causes
orpamits any such damage or disturbance, Licensee shall re-vegetate the rights-of-way at its
sole aqaense 8nld in accordance with all County regulations then in elect.

12.3. Adjacent properties. Licensee shall provide prior written notice to the owners or
residents of adjoining properties of any activity of Licensee which may temporarily interfere
with access to or use of said adjoining property. Licaisee shall maintain access to adjoining
properties during all construction activities or other operations, unless the requirement of access
is waived in writing by the owners and residents of adjoining pmopaties. If an =!ws=n°y
requires activity without written notice, Licensee shall use its best e£tlons to provide tinuncly
actual notice to the owners and residents of the adjoining properties.

Section 13. Design and Location of Facilities.

13.1. Licensee shall use reasonuablc care at all times to avoid damage or injury to pasoos
and property duxixng the construction, adjustment, removal, relocation, repair, operation and
maintenance of Licensee's facilities.

13.2. The location and construction of Licensee's facilities in public rights-of-way small
conform to Goumty st81ndalrds and guidelines then in eRlecl and as may be directed by County, in
order not to intafexe with a planned fixture use of the public rights-of-wayby the County.

13.3. I..icensee's facilities shall be located in a manner designed to cause the least
amount of interference with the public's existing or tincture use of roads, so-eers, alleys and other
public rights-of-way and in such a way as will minimize interllmrence with the rights and
cotnvmiaxce of adjacent property owners.

up

13.4. County may require Licensee to move, relocate or underground, oz Licensee's
sole expense, any of Licalsee's faldlities that present a potential hazard to the public, that

/
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interfere with the public's use of the public rights-of-way, or are determined by County to be
aesthetically undesirable.

13.5. Licensee shall be responsible for notifying owners or residents of adjoining
properties in writing about permanent or teniponary above Cr below gromxd facilities to be
constructed in the County rights-of-way. Licensee shall make every reasonable effort to resolve
the concerns of propane owners and residents regarding the construction of Licensee's facilities.
Should the County dctcrrnine that Licensee failed to reasonably evaluate all options available to
alleviate rcsidazts concerns. County may require the Licensee to neloeate its facilities at
Licensee's sole expense.

13 .6. Licensee shall be responsible for the cost to excavate 'm a "casdial and prudent
M a n n " Licensee's 1mdergnound facilities pursuant to A.R.S. § 40-360.21 and §40-360.22Aon
all County construction projects occurring within County rights-of-way.

Section 14. Construction Safety. Any opening or obstruction in the public rights-of-way
camised by Licensee during the course of Licensee's activities in the rights-of-way shall be
guarded and protected at all times by safety barriers erected by Licensee which shall be cleaudy
designated by waring lights during periods of dusk and darkness. Any work pcirtioimed by
Licensee in or adjacent to a public roadway open for travel shall be properly signed ad nnaxked
by Licensee with waning ad directional devices in accordance with all applicable state and
local trat§c regulations and in accordance with the Arizona Dqaarunent of Transportation's
Traffic Control Mammal for Highway Constmmion ad Maintazancc.

Section 15. Drain ave. During construction or excavation in the public rights-of-way, Licensee
shall pucofvidc properdrainage so than thepublic rights-of-way wi l l  be I i i  f rom standing surface
water and adequately dinned so as not to cause flood or erosion damage to the facilities of the
County or surnommdinng property. Licensee may be required, at the request of the Colucny, to
submit drainage engineering data and design plans to the County for review and approval prior to
the issuance of any Right-of-Way Use Permit by County.

Suction 16. IsSuance of Permit not Conntv Approval. County's review, approval or
accqnance ofplzuns or specifications or issuance of a permit for the installation, construction or
location ofa facility by Licensee shall not be construed to be an authorization for or approval of
a violation of any federal, snare or local law or regulation, or my indmsttry siandamd, pertaixniing to
the location or construction ofa utility facility in public rightswf-way. No permit or approval
presuming to give such authority shall be valid or otherwise relieve Licensee omits obligations
under this License regarding the location and construction of facilities. 3
Section 17. County Inspection. County, if ix deems necessary. has the right to inspect any
work by Licensee in the public rights-of-way to insure proper performance of the tarns of this
License and conformance with any applicable federal, state and local laws, ordinances and
regulations. County may require Licensee to pay a reasonable and uniform fee to cover the
actual costs of inspections performed by County or its contractor under this provision. County
may, at its discretion, potholeLicensee's facilities to verify conformance with Section JI .
Location ofFacilizies of this License. Licensee shall be liable For the com of potholing and an
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. /

administrative Sm-chatrgc in the amount of fifteen (15) percent of the total cost of potholing
should Licensee's facimies be out of conformance. Licensee shall be responsible For whims
corrective action to bring as»builts into conformance with verified facilities.

Section 18. Abandonment of Fwilities.
localed within the County rights-oilway may Ody occur by acquiring written approval Erom the
County.

Abandonmentinplace, of any of Licensee's facilities

Section 19. Liabilltv and Indemnity. Licensee acknowledges its sole liability for its facilities
installed in the public rights»of-way and for any activities it performs within the public rights-oil
way. Licaisee aginees to indemnify, hold harmless, and defend the County, its officials, agents,
servants, and employees against all claims for injuries to persons or damage to property arising
out of Lica\see's work Io the public rights-of-way or due to the existence of Licenscc's facilities
in the public rights-of-way, or 'm any way related to Liea\see°s exercise of its rights under this
License. Neither the issuance of a County permit for installation or location of a facility, nor
County approval of the activity, installation or location, nor the failure of the County to dixtea
Licensee to take any precautions or make any changes or to refrain iilomrn doing anything shall
excuse Licensee omits responsibilities hereunder to County or others in the case of any injury to
persons or damage to property. lf Co\mty is sued in any court by any person, firm, association or
corporation to neeover damages for injuries to person or property on account of the installation,
repairing, opaatiom and maintenance of facilities of Licensee, Licaisee shall defend all such
suits and pay any resulting judgmaits and shall, at the option of County, be made a party to any
such court proceeding.

Section 20. Countv Participation In Level Actions. The County shall have the right at all
tires to take part in are suit or action instimued by or against Licensee in which any judgment or
decree can be rendered or foreclosing any lien on any of Licensee's property situated within
public rights-of-way, or affecting the rights, Powers or duties of Licensee to do or not to do
anything which by this License it may be required to do or not to do, and also to take such steps
as the County may deem essential to protect the interests of County or the public interest.
County shall have the right to intervene in any suit, action, or proceeding by we person or
persons, firm or corporation seeking to ergot, restrain, or in any manner intelrfae with Licensee
in the performance or observance by it of any of the terms or conditions of this License, or any
regulation, notice or direction of County in such connection, or which involves or might involve
the consrtitutiomatlity, validity or enforcement of this License. County may also move for
dissolution of any such injunction or restraining order or take my other appropriate step, in any
such suit, action or proceeding which it may deem necessary or advisable to protect its interests. 3,
Section 21. Compliance with License Conditions and Ordinances. Licensee agrees to
conform to, abide by, and perform au the conditions, provisions, requNieinents, Ana limitations in
this License Agreement. Licaasec shall be subject to all County ordinances now in fore or
hereafter adopted, including all ordinances relating to the use of public rights-of-way by utilities.
Licensee agrees that it will not assert any claim against the County the: the provisions of this
License or any applicable County ordinance or regulation in force at the time of execution of this
License esc unreasonable, arbitrary or void.

3
'\_n"
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Non-Exclusive License. This License and the pnvilegcs granted here shall not beSection 22. . s
exclusive. The Board of Supervisors expressly reserves the right to grant, at any time, similar
franchises, licenses and privileges over the same hiymways, roads, streets, alleys, and
thoroughfares, or any thereof, to any other persons, firms or corporations.

Section 23. Assignment. Licensee hereby agrees that this License shall nom be sold, assigned or
transferred without the prior written approval of the Pima County Board of Supervisors, which
approval shall not be unreasonably withheld. The decision to approve or delay the sale,
assignment or transfer of this License shall be within the sole discretion of the Board of
Supervisors and the Board may deny Licensee's request to sell, assign or transfer the License if
such denial is in the best interests of the County. Licensee further was that none of Licensee's
facilities in the County rights-of-way situ be sold, assigned, or transferred without prior writxau
notice thereof to County pursuant to Section 24 below."

Section 24. Colmtv's Contact Information.
shallbe provided in writing to'

All notices or contact concerning this License

Pima County Real Property Saviccs
201 North Stone, am Floor
Tucson. Arizona 85701
(szo)740-6313

Section 25. Lie see's Contact I formation. Any change in any of the Licensee's contact
information below shall be made in writing to the County.

LE I 3

"""»-r"

Name:

Title:

Address:

Phone:

31
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Pursuant to the Eighth Ordering Paragraph of the Procedural Order issued on May

29, 2008 in the above~captioned and above-docketed proceeding, Sahuarita Water Company,

L.L.C. ("SWC"), hereby responds to the July 17, 2008 Staff Report filed in the aforesaid

proceeding. In that regard, attached hereto as Appendix "A" and incorporated herein by this

reference is a redlined/strikethrough revised version of the July 17, 2008 Staff Report and

Exhibit 2 thereto, which reflects certain revisions which SWC suggests for consideration by the

Commission Staff in advance of the August 7, 2008 evidentiary hearing in the aforesaid

proceeding.

At the outset, SWC desires to express (i) its appreciation for the Commission's Staffs

recommendation that the requests set forth in SWC's Application and Amended Application be

granted, and (ii) its agreement with three (3) of the four (4) recommended conditions of the

Colnmission's Staff as set forth at items l through 4 on numbered page 7 of the July 17, 2008

Staff Report. In that regard, the suggested revisions reflected in Appendix "A" hereto and

discussed below are primarily intended to clarify information previously submitted by SWC in
27
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2

(i) supporting appendices to the Application, (ii) responses to Insufficiency Letter Nos. 1 and 2

received from the Commission's Staff and/or (iii) responses to Commission Staff Data Requests.
3

11.
4

DISCUSSION OF SUGGESTED REVISIONS
5

Time Period For Compliance With Condition No. 2:
6

7

8

Two (2) different time periods appear within the July 17, 2008 Staff Report and Exhibit

2 with regard to that period of time SWC should be allowed within which to docket as a

compliance item
9

10
"...copies of the Approval to Construct for well(s), storage tank(s),
booster pump station(s) and distribution system that will be needed
to serve the initial subdivision in the requested extension area."11

12no
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15
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18

19

20

21

22

23

On pages 5 and 7 of the July 17, 2008 Staff Report, the suggested time period for compliance is

three (3) years. On page one of the Executive Summary, and on pages 3 and 4 of Exhibit 2

document, the recommended time period is two (2) years. Inasmuch as SWC anticipates that it

will not commence construction of the water system facilities in the proposed CC&N extension

area until 20109 and a five- (5) year build-out period is contemplated for the initial phase of

water system infrastructure construction in that area, SWC believes that a three- (3) year time

period for submittal of the Approval(s) to Construct referenced in Condition No. 2 is the more

appropriate time period for compliance with this condition.

Inasmuch as the period of time allowed for compliance is measured from the effective

date of issuance of a decision in this proceeding, and in the event that a favorable decision should

be forthcoming by the end of this year, a two- (2) year period for compliance would allow SWC

only through 2010 within which to submit all of the Approva1(s) to Construct for a five- (5) year

build-out program for all of the infrastructure needed to serve the initial subdivision in the
24

25

26

27

1 In an April 25, 2008 letter from the undersigned to Vicki Wallace of the ACC Stat'£ in response to the Commission
Staff's Insufficiency Letter No. 2, SWC advised the Commission's Staff that

"...it is currently anticipated that construction of the company's water system
facilities in the proposed CC&N extension area will begin in 2010." [April 25,
2008 letter at page 2] [emphasis supplied]

A copy of the aforesaid April 25, 2008 letter is attached hereto as Appendix "B" and is incorporated herein by this
reference.
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extended CC&N area. SWC is concerned that that might prove to be an insufficient period of

time within which to obtain all of the necessary Approva1(s) to Construct. Accordingly, it

suggests that the July 17, 2008 Staff Report be revised in the aforesaid portions of the Executive

Summary and Exhibit 2 to substitute three (3) years for two (2) years as the time period for

compliance with Condition No. 2. In that regard, the suggested revisions are indicated with

redlining and strikethroughs in Appendix "A" hereto.

7

8
Clarification of SWC's Existing and Planned Water Svstem Facilities and Anticipated
Construction Costs:
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The discussion of SWC's existing water system facilities in the last paragraph on page 4

of the July 17, 2008 Staff Report appears to have inadvertently omitted any recognition of one

(1) drinking water well SWC currently owns and operates in addition to the drinking water well

that SWC leases from the Town of Sahuarita under a 99-year lease, which is mentioned in the

discussion of SWC's existing water system facilities. Accordingly, as may be noted from

Appendix "A" hereto, SWC is suggesting certain language additions and deletions with redlining

and strikethroughs to address that apparent omission.2

In that regard, it is conceivable that a March 13, 2008 letter from the undersigned to

Vicki Wallace of the Commission's Start in response to Commission Staff Insufficiency Letter

No. 1, may have created some confusions. More specifically, on page 3 of that letter, and in

response to Item No. 5 of the aforementioned insufficiency Letter, the undersigned referred to

the leased well but did not refer to the additional existing well which SWC owns and operates in

connection with the provision of potable water service to its customers.

In addition, in the first paragraph on page 5 of the July 17, 2008 Staff Report, the

discussion does not fully reflect the new water system facilities SWC is proposing to install

during the first five (5) years of construction activity in order to serve the requested CC&N

extension area. The omitted items include (i) a second 1,500 GPM well and (ii) a 900,000 gallon

26

27

z Similar language additions and deletions are also suggested for the applicable paragraph on page 1 of Exhibit 2 to
the July 17, 2008 Staff Report.
J A copy of the March 13, 2008 letter is attached hereto as Appendix "C" and is incorporated herein by this
reference.
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storage reservoir in 3570 Zone. Accordingly, in Appendix "A" hereto, SWC is suggesting

certain language additions with redlining to address these facilities omissions.4

Finally, in the second and fourth paragraphs of page 5 of the July 17, 2008 Staff Report,

$16,533,375 is portrayed as SWC's estimated plant costs for the initial five (5) year period, if the

requested CC&N extension request is granted. However, in actuality, this figure represents only

the estimated plant expenditures for the first three (3) years, once construction has actually begun

in 2010.

More specifically, and as may be noted from both (i) page 1 of the February 15, 2008

Opinion of Probable Construction Costs ("OPCC"),5 as prepared by WestLand Resources, Inc.,

and (ii) the table shown on page 2 of Exhibit 2 to the July 17, 2008 Staff Report, no construction

expenditures for water system facilities in the CC&N extension area are anticipated during 2008

or 2009. Accordingly, the February 15, 2008 OPCC five- (5) year projection of expenditures

begins with 2010 (as Year 1) and continues through 2014 (as Year 5). Whereas, Exhibit 2 to the

July 17, 2008 Staff Report begins with 2008 (as Year 1) and continues through 2012 (as Year 5).

It is apparent that the two (2) approaches utilize a different annual starting point, and thus result

in different years of conclusion. However, the effect of the approach reflected in Exhibit 2 to the

July 17, 2008 Staff Report is to exclude from consideration the water system facilities and

construction costs of $4,497,500 for 2013 (Year 4) and $720,000 for 2014 (Year 5), which are

contemplated by the February 15, 2008 OPCC.6

SWC is uncertain why the July 17, 2008 Staff Report utilized a five- (5) year projection

period which begins in 2008. However, SWC wants to be sure that all concerned are aware that

the figure SWC anticipates for the initial five- (5) year period of construction of new water

system facilities in the extended CC&N area would be $21,750,875, and not the $16,533,375

24

25

26

27

4 Similar language additions are also suggested for the applicable paragraph on page I of Exhibit 2 to the July 17,
2008 Staff Report.
5 The OPCC was submitted as a part of SWC's March 13, 2008 response to Insufficiency Letter No. l, and a copy is
attached hereto as Appendix "D" and incorporated herein by this reference.
6 In this regard, the July 17, 2008 Staff Report's omission of SWC's projected plant additions for 2013 and 2014
may explain why one (1) additional 1,500 GPM well and 900,000 gallons of additional storage were omitted,
because the February 15, 2008 OPCC shows those facilities being constructed in 2013.
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shown in the July 17, 2008 Staff Report and Exhibit 2.7 In that regard, as may be noted in

Appendix "A" hereto, SWC has suggested with redlining that the amount of $21,750,875 be

substituted for the amount of $16,533,375 wherever the latter figure appears in both the July 17,

2008 Staff Report and Exhibit 2 thereto.8

5
Miscellaneous Revisions'

6

7

8

Appendix "A" hereto also contains a few additional suggested language revisions which

are intended by SWC to be of a clarifying nature. These also are indicated with redlining and

strikeMoughs.
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SWC appreciates the opportunity to respond to the July 17, 2008 Staff Report, and to

offer suggested revisions for consideration by the Commission's Staff. In addition, SWC

reiterates (i) its appreciation for the Commission's Staffs recommendation that the requests set

forth in SWC's Application and Amended Application be granted, and (ii) its agreement with

three (3) of the four (4) recommended conditions of the Commission's Staff, as set forth at items

l through 4 on numbered page 7 of the July 17, 2008 Staff Report.

Dated this 31" day of July 2008.

18

19 Respectfully submitted,

20

21
Lawrence V. Robertson, Jr.
Attorney for Sahuarita Water Company, L.L.C.

22

23

24

The original and thirteen (13) copies of the
foregoing Applicant's Response will
be filed this 3 IS day of July 2008 with:

25

26 7

27

$21,750,875 minus $4,497,500 (2013 or OPCC Year 4) and $720,000 (2014 or OPCC Year 5), equals
$16,533,375.
a If the Commission's Staff should agree with this suggestion, then the table on page 2 of Exhibit 2 would need to be
revised to include plant expenditures projected by the February 15, 2008 OPCC for 2013 and 2014.
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A copy of the foregoing Applicant's
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Hon. Belinda A. Martin
Arizona Corporation Commission
400 West Congress, Suite 218
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Janice Alward, Chief Counsel
Legal Division
Arizona Corporation Commission
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Arizona Reporting Service, Inc.
2200 North Central Avenue, Suite 502
Phoenix, Arizona 85004-1481
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C:*Documenls and Seuing5\Angela Tru_;lllo\Larry\Sahuari1a Waler Co LLC*AppIica!ion for CC&N Ext 07-0687\Response to Sxaffkepon an 2 FINAL.doc
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EXECUTIVE SUMMARY
SAHUARITA WATER COMPANY, L.L.C.

DOCKET no. W-03718A-07-0687

On December 14, 2007, Sahuarita Water Company, L.L.C. ("SWC" or "Company"), a
certificated Arizona public service corporation, tiled an application with the Arizona Corporation
Commission ("ACC" or "Commission") requesting approval for an extension of its existing
Certificate of Convenience and Necessity ("CC&N") to provide water service to additional areas
within Pima County, Arizona. On May 2, 2008, SWC tiled an amended application requesting
an Opinion and Order: (1) transfening the CC&N currently held in the name of Rancho
Sahuarita Water Company, L.L.C. to Sahuarita Water Company, L.L.C., and (2) granting SWC
an extension to the existing CC&N thereby authorizing SWC to provide water service to include
additional areas within Pima County, Arizona.

SWC is an Arizona limited liability corporation, authorized by the ACC to provide water
service within portions of Pima County, Arizona. By this application, SWC is seeking to extend
its current approximate five (5) square mile CC&N to include an additional 5,322 acres
(approximately seven (7) square miles in size) located southwest of the Company's existing
CC&N.

Staff concludes that the existing SWC system has adequate production and storage
capacity to serve the existing base of customers in the existing CC&N, and the described plant
will provide the Company with sufficient capacity to serve the requested extension area. Staff
further concludes that it is reasonable to assume that SWC will develop additional capacity as
needed to meet future growth in the requested extension area.

Staff concludes that the Compmy'smtimates of the initial five year period expenditures
of $16,583,9521,259,875 (w-25%, contingencies) are reasonable and appropriate for this
project. However, approval of this"cc&n application does not imply any particular future
treatment for rate base. No "used and useful" determination of the proposed plant in service was
made, and no conclusions shouldjge inferred for future rate malting or rate base purposes.

;s=§Sta8 recommends that the Commission approve the SWC's request to transfer its CC&N
from Rancho Sahuarita Water Company, L.L.C. to Sahuarita Water Company, L.L.C., and for an
extension of its Certificate of Convenience and Necessity in portions of Pima County to provide
water service, subject to compliance with the following conditions:

1. To require the SWC to charge its existing rates and charges in the proposed
extension area.

2. To require SWC to docket as a compliance item in this case within t-wethree (3)
years of the effective date of an order in this proceeding copies of the Approval to
Construct for well(s), storage tank(s), booster pump station(s) and distribution
system that will be needed to serve the initial subdivision in the requested
extensionarea.

I

I I
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3. That the Company docket, as a compliance item in this case, within two years of
the effective date of the order granting the extension, documentation from ADWR
stating that the Company's Designation of Assured Water Supply- has been
modified to include this new extension area.

To require that off-site infrastructure for new connections be funded through
hook-up fees and not off-site facilities agreements.

Staff further recommends that the Commission's decision granting this extension of its
Certificate of Convenience and Necessity to the SWC be considered null and void after due
process without further order from the Commission should SWC fail to meet conditions 2 and 3
within the time specified.

4.
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INTRODUCE ON

On December 14, 2007, Sahuarita Water Company, L.L.C. ("SWC" or "Company"), a
certificated Arizona public service corporation, filed an application with the Arizona Corporation
Commission ("ACC" or "Commission") requesting approval for  an extension of its existing
Certificate of Convenience and Necessity ("CC&N") to provide water service to additional areas
within Pima County, Arizona. On May 2, 2008, SWC filed an amended application requesting
an Opinion and Order : (1) transfer*ing the CC&N currently held in the name of Rancho
Sahuarita Water Company, L.L.C. ("RSWC") to Sahuarita Water Company, L.L.C., and (2)
granting SWC an extension to the existing CC&N thereby authorizing SWC to provide water
service to include additional areas within Pima County, Arizona. The amended application also
deleted the request to extend its CC&N to include 112 acres to serve the Sahuarita Unified
School District ("SUSD") as SWC had learned since filing the original applicadon that SUSD
facilities were located within the boundaries of SWC's existing CC&N.

On January 14, 2008, the ACC Utilities Division ("Staff") filed an Insufficiency Letter
indicating that the Company's application did not meet the sufficiency requirements of the
Arizona Administrative Code ("A.A.C.") R14-2-402. Staff sent additional data requests to the
Company on January 31, 2008. On March 13, 2008, the Company filed its response to the first
sufficiency letter. On April 9, 2008, Staff filed a Second Insufficiency Letter listing additional
deficiencies to be cured for administrative purposes. On April 25, 2008, the Company filed its
response providing additional information to address the deficiencies. On May 27, 2008, Staff
filed a Sufficiency Letter indicating that the application fad met the sufficiency requirements of
the A.A.C.

On May 30, 2008, a Procedural Order was issued setting the matter for hearing on August
7, 2008.

BACKGROUND_

S WC  is  a n Ar izona  l imit ed l ia b i l i t y compa ny a nd is  in good s t a nding with t he
Commission's Corporations Division. On December  20,  1995,  in Decision No.  59431,  the
Commission granted Interchange Water Company ("INC"), an Arizona corporation, a CC&N to
provide water  service within por t ions of P ima County. The water  service a rea  therein
certificated included the then contemplated master-planned community of Rancho Sahuarita,
which has  s ince become a  rea lity. On November  2 ,  1999,  in Decis ion No.  62032,  the
Commission authorized RSWC, an Arizona limited liability Company, to acquire the water
system assets and then existing CC&N of INC.

On October 15, and October 18, 2007, respectively, RSWC filed Articles of Amendment
with the Commission's Corporations Division for Rancho Sahuarita Water Company, L.L.C. in
which RSWC indicated that  Mission Peaks 4000,  LLC ("Mission Peaks 4000"),  a  Nevada
limited liability company, had acquired a 20 percent or greater membership interest in RSWC
and that its name was being changed to Sahuarita Water Company, L.L.C. SWC currently serves
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approximately a five square mile area with approximately 4,250 customers located in the Rancho
Sadauarita and Rancho Resort residential communities.

By this application and amended application, SWC is seeking to extend its current CC&N
to include an additional 5,322 acres (approximately seven square miles in size) to provide water
service to approximately 20,300 additional customers. The requested extension area is located
southwest of the Company's existing CC&N near the Town of Sahuarita in southwest Pima
County and is  non-contiguous to the exist ing service area . The Company est imates that
° .2045,696 new residential customers will be served in the requested areafby the end of the fifth
year, as well as 150,000 square feet of commercial space and a new elementary school. Exhibit
l is the legal description and map of the proposed extension area. "::8881;§;

THE NAME/OWNERSHIP CHANGE

The change in name from RSWC to SWC was occasioned By requestsfOr water service
which RSWC had received from several owners of real property near to the exterior boundaries
of its existing CC&N. Each of the three entities requesting service are located outside of the
boundaries of the Rancho Sadiuarita master-planned comrnunitybut within the general vicinity of
the Town of Sahuarita ,  and the owners of Suhuaritg WatcrRSW3€ thus concluded the name
change would be appropriate to reflect a more regional presence.

RSWC was initially owned by Sharpe & Associates, Inc. and Interchange Opportunity
Fund, L.L.L.P. As indica ted above,  Mission Peaks 4000,  L.L.C.  acquired a  share of the
Company in 2007. With the filing of the Amended Articles of Organization and the name
change, SWC's current ownership percentages are as follows: Sharpe & Associates, Inc., 2/3
percent  ( .667),  Miss ion Peaks  4000,  L.L.C. ,  33  1/3  percent  (33.333),  and Interchange
Opportunity Fund, L.L.L.P., 66 percent (66.00). Both limited liability companies are in good
standing with the ACC Corporations Division. Interchange Opportunity Fund, a limited liability
limited partnership, is filed and up-to-date with the Arizona Secretary of State's Office, and the
agent/owners listed me David S. Cutler, CPA, and Sharpe & Associates, Inc.

.In response to Staffs inquiry regarding any organizational and managerial structure
changes resulted from the name change and/or  ownership change,  SWC advised tha t  the
organizational structure of SWC changed only in the sense that Mission Peaks 4000, L.L.C.
acquired a minority membership interest. SWC further advised that the managerial structure did
not change and that Sharpe and Associates, Inc. continued to be the Manager of SWC. Staff also
inquired if Mission Peaks, L.L.C. had any previous experience operating a water or wastewater
company and was advised that it did not and that in its status as a minority member, Mission
Peaks, L.L.C. would not be directly involved in the day-to-day operations of SWC .

Mission Peaks 4000, L.L.C., a Nevada limited liability company, is in good standing with
the ACC Corporations Division and is owned by American Nevada Company, L.L.C., Rancho
Maria Colorado, L.L.C., ANC Arizona I, L.L.C., and Tucson 4000, L.L.C. American Nevada
Company, L.L.C. is the managing partner for Mission Peaks, L.L.C. and was formed in 1974 as
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the real estate development arm of the Greenspun group of companies. America Nevada 's
community developments are touted to be the most recognized in the Las Vegas valley setting
high standards for land use, architectural design and engineering. American Nevada Company,
L.L.C. is also in good standing with the ACC Corporations Division.

REQUESTS FOR SERVICE

SWC has received requests for services from Mission Peaks 4000, L.L.C. (part owner of
SWC), Sahuarita Mission Partners, an Arizona general partnership, and the Arizona State Land
Department.

The Mission Peaks 4000 development covers 4,228 acres that it owns and anticipates
serving 15,000 residences. SWC indicates that this development, which will be referred to as
Mission Peaks Master-Planned Commiuiity ("Mission Peaks"),  will consist of: (1) 11,123
single-family units;  (2) 2,371 active-adult  units;  (3) 1,506 mult i-family units;  and (4) an
addit ional 1.1 million square feet  of non-resident ia l Use,  which will include commercia l
developments, recreation centers, places of worship, and a police and fire station. In addition,
current plans contemplate one (1) high school,*one (1) middle school, and two (2) elementary
schools.

The Sahuarita Mission development covers 471 acres that it owns and anticipates serving
3,000 single-family residences. The Arizona Land Department currently contemplates a buildout
density of 2,300 single-family units for the 634 acres that it owns.

SWC anticipates that development in the proposed CC&N extension area will occur in
multiple phases over a thirty (30) year period of time. The applicant indicates that the overall
development pattern projected for the entire proposed CC&N extension area will be conducted in
three phases starting with the Mission Peaks 4000 development. This development will also be
divided into three phases, the first of which is not anticipated to be completed until 2014.

During Staff'§irevieW°it was noted that none of the requested extension areas were
contiguous to SWC's current CC&N, but that some of the extension area was contiguous to Las
Quintal Serer as Water Company ("Las Quintas"). Staff asked SWC if any of the ent it ies
requesting service had contacted Las Quintas about providing water. The Company advised that
the only entity requesting service from SWC whose property boundary was adjacent to Las
Quintas was Mission Peaks. It was the Company's understanding that Mission Peaks spoke with
the majority owner of Las Quintas approximately two years ago regarding the possibility of
receiving water  service,  but that such contact did not result  in any subsequent substantive
discussions. Although it 's not a current requirement of water companies, Staff asked if SWC
had notified Las Quintas that SWC was requesting to serve the area. SWC responded that it did
not notify Las Quintas itself. However ,  the prospect  of SWC being the water  provider  to
Miss ion Peaks  and the other  proper t ies  has  been a  ma t ter  of  common knowledge in the
Sahuarita/Green Valley area for more than a year, and it has been the subject of a number of
newspaper articles discussing the proposed Mission Peaks development. Through its  own
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research, Staff did find multiple articles about the Mission Peaks development and the provision
of water by SWC. Additionally, no other utility companies or individuals have filed to intervene
in this docket.

FINANCE OF FACILITIES

The Company indicates that SWC will initially finance the required transmission and
distribution facilities using a combination of funds in the form of main line extension agreements
("MXAs") and off-site facilities agreements (Advances in Aid of Construction ("AIAC") and
Contributions in Aid of Construction ("CIAC")) with master developer(s) and/or subdivision
developer(s) approved by the Commission's Utility Division and common equity. The Company
indicates the reason that it  will initially utilize MXA's and off-site facilities agreements for
funding was due to the size of the project and the fact that no infrastructure currently exists
within the CC&N extension area. The Company further indicates that once customers begin
taking service,  the Company will utilize hook-up fees as the main source of ftuiding. The
Company feels it is conceivable that at some point in the buildout of the existing CC&N and
CC&N extension areas,  SWC might conclude that it  also would be appropriate to finance a
portion of the water system capacity with long-term debt. At that point, SWC would seek and
obtain Commission authorization before incurring any long-term debt. The Company further
advised that depending on its financial situation at the time, SWC might consider common equity
as a means of financing a portion of the overall transmission system.

In Decision No. 62032 (November 2, 1999), the Commission authorized the Company an
Off-site Facilities Hook-up Fee Tariff. The tariff requires SWC to obtain a hook-up fee CIAC
determined by meter size and number of connections. The amount collected is to be deposited
into a trust account and used to finance the construction of off-site facilities. The hook-up fee
tar iff sta tes that  its  purpose is  "to equitably appor t ion the costs of off-site water  facility
development to serve the Company's Service Area among all new service connections in that
area." It  is  Staff 's  posit ion tha t  a  company cannot  use a  combinat ion of off-site service
agreements and hook-up fees for new infrastructure. In other words, once a company has an
approved hook-up fee,  tha t  would be the method of  funding new off-s ite infr as t ructure
requirements for new connections in addition to investment by the Company if needed. Thus,
Staff recommends that off-site infrastructure for new connections be iiunded through hook-up
fees and not off-site facilities agreements.

THE WATER SYSTEM

Staff's Engineering Report which is attached as Exhibit 2 describes the existing and
proposed water system in detail. Thc Company has one drinking wntcr well with n production
capacity of 1,620 gallons per minute ("GPlVl"), The Company currently has two (2) drinldng
water wells available to it to serve the existing base of customers in its existing CC&N. One
well is owned by the Company and it has a production capacity of 1,600 GPM. The second well
is owned by The Town of Sahuarita,  and it  is leased to the Company under a 99-year lease
agreement. This well has a production capacity of 1,620 GPM. In addition, the Company owns
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three storage tanks with combined capacity of 2,550,000 gallons, and five pressure tanks which
serve the existing CC&N. Although the Company docs not  own the product ion well,  the
Company holds a 09 your louse agreement from the Town of Suhuuritu who does own the well;
Staff concludes that the existing SWC system has adequate production and storage capacity to
serve the existing base of customers in the existing CC&N.

To serve the requested extension area the Company proposes to install, within the initial
five years of construction activity, new plant items including, but not limited to: (1) onetwo new
1,500 GPM wells; (2) three 600,000 gallon storage tanks in two (2) forebays and the 3420 Zone
and a 900,000 gallon storage tank in the 3570 Zone, (3) one 2,500 GPM booster station; (4) one
1,700 GPM booster station; (5) one 2,300 GPM booster station; and (6) one 3300 GPM booster
station and transmission mains. =;:

In response to Staff data requests,  the Company submitted an Enginecr SRcport and
Infrastructure Analysis Opinion of Probable Construction Costs ("OPCG") prepared by Westland
Resources, Inc.,  that included a description of the proposed new water system and estimated
p la nt  cos t s  for  t he nex t  f ive yea r s  (a  summa r y of  which is  in  Exhib i t  2 )  t ha t  t ot a led
$ l6.583,37521,750,875 (w-25% contingencies). me §ompmy does  not  expec t  t o  p r ovide
service in the requested extension area until .

Staff concludes that the plant items listed above will provide the Company with sufficient
capacity to serve the requested extension area. Staff further concludes that it is reasonable to
assume that  SWC will develop addit ional capacity as needed to meet future growth in the
requested extension area.

S ta ff  concludes  tha t  the Company's  es t ima tes  of  the ini t ia l  f ive yea r  per iod of
construction expenditures of $16,533,8753T;?¥50,875 (w-25% contingencies) are reasonable and
appropriate for this project. However, approval of this CC&N application does not imply any
particular future treatment for rate base. No "used and useful" determination of the proposed
plant in service was made, and no conclusions should be inferred for future rate making or rate
base purposes.

ARIZONA DEPARTMENT
COMPLIANCE

O F ENVIRONMENTAL QUALITY ("ADEQ")

Compliance Status

ADEQ regulates the water system under ADEQ Public Water System I.D. No. 10-312.
ADEQ reported that it has determined that SWC is in compliance with ADEQ requirements and
is  cur rent ly deliver ing water  tha t  meets  the water  quality s tandards required by Ar izona
Administrative Code, Title 18, Chapter 4.1

1 Compliance status reports received Rom ADEQ on May 30, 2008.
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Certificate of Approval to Construct

The Company has not submitted ADEQ or other authorized agency-issued permits, either
Certificates of Approval to Construct ("ATC") or Certificates of Approval of Construction
("AOC"), for the plant items needed to serve the requested extension area. Staff recommends
that the Company docket as a compliance item in this case within three years of the effective
date of an Order in this proceeding copies of the ATCs for well(s), storage tank(s), booster pump
station(s) and distr ibution system that will be needed to serve the initial subdivision in the
requested extension area.

ARIZONA DEPARTMENT OF WATER RESOURCES ("ADWR") COMPLIANCE

Compliance Status

SWC is located in the Tucson Active Manageliient Area("AMl4l"§""as designated by
ADWR. Staff received an ADWR compliance status report on June 23,  2008, and ADWR
repor ted tha t  i t  has  determined tha t  SWC is  cur rent ly in compliance with depar tmenta l
requirements governing water providers and/or community water systems.

1'

Designation of Assured Water Supply ("DA WS")

In its application, SWC indicates that it currently has a Designation of Assured Water
Supply from ADWR of 4,700 annual acre feet, and it submitted an application to ADWR on
November 23, 2007, to modify the Designation of Assured Water Supply, by way of an increase,
to reflect its ability to fully provide the projected water demand at buildout in both the existing
and proposed CC&N extension areas for the statutorily-prescribed 100 years. Accompanying
that request was an Assured Water Supply Hydrology Report for SWC that was prepared by
Brown and Caldwell,  an engineer ing and hydrology consultant  f irm. SWC received an
insufticicncyadnrinistrative completeness review let ter  from ADWR  on Apr i l  l ,  "008dated
March 27, 2008, and a response to theinsuiTicicncyADWR's letter was sent to ADWR by SWC
on July 7,». 2008. SWC asser t s  the hydrology ana lys is  in the above-referenced repor t
demonstrates the physical availability of 10,983 acre feet of local groundwater for both the
existing CC&N and the proposed CC&N extension areas of SWC at buildout for the requisite
100 year period.

sta'i°f recommends that the Company docket, as a compliance item in this case, within two
years of the effective date of the order  granting the extension,  documentation from ADWR
stating that the Company's DAWS has been modified to include this new extension area.

ACC COMPLIANCE

According to the Utilities Division Compliance Section, the Company has no delinquent
ACC compliance item.
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WASTEWATER PROVIDER

According to the Company, wastewater service in the requested extension area will be
provided by either Pima County Wastewater Management or the Town of Sahuarita. The
Company advised that a determination had not yet been made between those two (2)
jurisdictional entities as to which would be the provider of wastewater services.

CURTAILMENT PLAN TARIFF AND CROSS CONNECTION TARIFF

In Decision No. 65464, (December 19, 2002) the Commission approved a Curtailment
Plan Tariff for SWC. SWC also has a Cross Connection Tariff in place.

PROPOSED RATES

SWC has proposed to extend service to the extension property at its éliffed rates.

CITY OR COUNTY FRANCHISE/PERMIT

The Town of Sahuarita does not issue franchises. A permit is obtained from the Town
each time a project enters into the property, roads, or alley ways of Sahuarita. All extensions of
the SWC's facilities under the proposed CC&N extension would occur within unincorporated
areas of Pima County. SWC currently has a Public Utility License Agreement between Pima
County and SWC that pertains to SWC's use of public rights-of-way within the municipal
boundaries.

RECOMMENDATIONS

Staff recommends that the Commission approve SWC's request to transfer its CC&N
from Rancho Sahuarita Water Company, L.L.C. to Sahuarita Water Company, L.L.C., and for an
extension of its Ceniicate of convenience and Necessity in a portion of Pima County to provide
water sen/iceas requested in the Application and Amended Application, subject to compliance
with the following conditions:

1. To require the SWC to charge its existing rates and charges in the proposed
extensionarea.

To require SWC to docket as a compliance item in this case within three years of
the effective date of an order in this proceeding copies of the Approval to
Construct for we1l(s), storage tank(s), booster pump station(s) and distribution
system that will be needed to serve the initial subdivision in the requested
extension area.

2.

3. That the Company docket, as a compliance item in this case, within two years of
the effective date of the order granting the extension, documentation from ADWR
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s ta t ing tha t  the Company's  DAWS has  been modif ied to include this  new
extension area.

To require that off-site infrastructure for new connections be funded through
hook-up fees and not off-site facilities agreements.

Staff further recommends that the Commission's decision granting this extension of its
Certificate of Convenience and Necessity to the SWC be considered null and void after  due
process without further order from the Commission should SWC fail to meet conditions 2 and 3
within the time specified.

4.



1

EXHIBIT 2
MEMORANDUM

DATE June 26, 2008

Vicki Wallace, Chief
Consumer Services & Special Projects

FROM: Dorothy Hains, P. E.
Utilities Engineer

WATER CC&N EXTENSIONFOR SAHUARITA WATER COMPANY,
LLC.
DOCKET nos. W-03718A-07-0687

1. Introduction

Sahuarita Water Company, LLC. ("Sahuarita" or "Company") has submitted a Certificate of
Convenience and Necessity ("CC&N") extension applica t ion to the Ar izona  Corpora t ion
Commission ("ACC") to provide water  services  near  the Town of Sahuar ita  ("Town") in
southwest Pima County. The Company currently serves approximately a  five square mile
service area. The Company has an existing customer base of approximately 4,250 customers.
T he r eques ted ex tens ion a r ea ,  which is  non-cont iguous  to the ex is t ing service a r ea ,  is
approximately seven square miles in size. The requested extension area is located southwest of
the Company's existing CC&N. If this application is approved, the Company estimates that it
will be serving ",2045,696 new residential customers in the extension area withiiaby the end of
five years, as well as 150,000 square feet of commercial space and a new elementary school.

11. Analysis of Water Systems

Existing System

RE:

TO:

The Company operates a  water  system that  consists  of one dr inking water  well (having u
production rate of 1,620 gallons per minute ("GPM")), The Company currently has two (2)
drinldng water wells available to it to serve the existing base of customers in its existing CC&N.
One well is owned by the Company and it has a production capacity of 1,600 GPM. The second
well is owned by The Town of Sahuarita, and it is leased to the Company under a 99-year lease
agreement. This well has a production capacity of 1,620 GPM. In addition, the Company owns
three storage tanks (having a combined capacity of 2,550,000 gallons), and five pressure tanks
which serve the existing CC&N. Although the Company does not own the production well, the
Company holds a  90 year  lease agreement from the Town who ohms the well.  The existing
Sahuarita system has adequate production and storage capacity to serve the existing base of
customers in the existing CC&N.



Year Qaal4t3»~Quantity Unit Price
($/unit)

Amount ($)

2 9 8 8 » |v 9

2 9 8 9 9

2 0 1 0 New 1,500 GPM well l unit 1,100,000 1,100,000
600,000 gal lon forebay  reservoi r l unit 600, 000 600, 000

24-inch DIP water main 7,200 (in feet) 175 900, 000

16-inch DIP water main 14,400 (in feet) 120 1,728,000
12-inch PVC main 3,000 ( in feet ) 80 240, 000
2,500 GPM booster pump station 1 unit 525,000 525, 000

1,700 GPM boos ter pump s tat ion 1 unit 425,000 425, 000
2,300 GPM boos ter pump s tat ion 1 unit 525, 000 525, 000
16-inch PVC water main 2,1,600 ( in feet ) 120 259, 200
12-inch PVC water main 8,400 ( in feet ) 80 672, 000
24-inch DIP main 4,700 (in feet) 175 822,500
25% Engineering, Contingencies,
Inspection & Permits

1,949,175

Subtota l 9,745,875

2011 600,000 gal lon reservoi r 1 unit 600, 000 600, 000
3,300 GPM boos ter pump s tat ion 1 unit 600, 000 600, 000

12-inch PVC water main 27,000 (in feet) 80 1,584,000
24-inch DIP main 8,400 (in feet) 175 1,470,000
25%  Engineer ing,  Cont ingenc ies ,
Inspec t ion &  Permi ts

1,207,500

Subtota l 6,037,500

1

`  Sahua r i t a  Wa t e r  Company,  LLC

Dock e t  No.  W-0 3 7 1 8 A-0 7 -0 6 8 7

Pa ge  2

P r o p o s e d  S v s t e m

To serve the requested extension area within the next five years, the Company proposes to
install, within the initial five years of construction activity, new plant items including but not
limited to (1) enetwo new 1,500 GPM wells, (2) three 600,000 gallon storage tanks in two (2)
forebays and the 3420 Zone and a 900,000 gallon storage tank in the 3570 Zone, (3) one 2,500
GPM booster station, (4) one 1,700 GPM booster station, (5) one 2,300 GPM booster station, (6)
one 3,300 GPM booster station and transmission mains. The Company does not expect to
provide service in the requested extension area until late-201009.

Estimated Cost of the Proposed System

In response to Staff data requests, the Company submitted an Engincerls Report and
Infrastructure Analysis Opinion of Probable Construction Costs ("OPCC") prepared by Westland
Resources, Inc. The roportOPCC included a description of the proposed new water system and
estimated plant costs which totaled S* 6,533,87521,750,875 (w-25% contingencies).

The summary of the infrastructure pipelines and their estimated costs for the first five years of
expenditures are as follows:

I

I

I

I



2012 600,000 gallon forebav reservoir l unit 600,000 600,000
25% Engineering, Contingencies,
Inspection & Permits

150,000

Subtotal 750,000

3Fe%a¥ IA :Hz 2-15v,~.'uv .fr

2013 New 1,500 GPM well 1 unit 1,100,000 1,100,000
16-inch PVC main 2,900 (in feet) 120 348,000
24-inch DIP water main 3,600 (in feet) 175 630,000
16-inch DIP water main 6,000 (in feet) 120 720,000
900,000 gallon reservoir l unit 800,000 800,000
25% Engineering, Contingencies,
Inspection & Permits

899,500

Subtotal 4,497,500

2014 12-inch PVC water main 7,200 (in feet) 80 576,000
25% Engineenhg, Contingencies,
Inspection & Permits

144,000

Subtotal 720,000

Total 21,750,875

llllllll\
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Staff concludes that the estimated costs listed above are reasonable. However, no "used and
useful" determination of the proposed plant was made, and no conclusions should be inferred for
rate making or rate base purposes.

III. Arizona Department of Environmental Quality ("ADEQ") Compliance

Compliance Status

ADEQ regulates the water  system under ADEQ Public Water  System I.D. #10-312. ADEQ
reported that it has determined that Sahuarita is in compliance with ADEQ requirements and is
cur r ent ly deliver ing wa ter  tha t  meet s  the wa ter  qua li ty s t anda rds  r equir ed by Ar izona
Administrative Code, Title 18, Chapter 4.1

Certificate of Approval to Construct

The Company has not submitted ADEQ or other  authorized agencies issued permits,  either
Certificates of Approval to Construct ("ATC") or Certificates of Approval of Construction
("AOC") for the plant items needed to serve the requested extension area. Staff recommends
that  the Company docket,  as a  compliance item in this case,  within twethree years of the
effective date of the Order  copies of the ATCs for  we11(s),  storage tank(s),  booster  pump

1 Compliance status reports received Hom ADEQ on May 30, 2008.
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station(s) and distribution system that will be needed to serve the initial subdivision in the
requested extension area.

Iv. Arizona Department of Water Resources ("ADWR") Compliance

Compliance Status

Sahuarita is located in the Tucson Active Management Area ("AMA"), as designated by ADWR.
Staff received an ADWR compliance status report on June 23, 2008, ADWR reported that it has
determined that Sahuarita Water Company is currently in compliance with departmental
requirements governing water providers and/or community water systems.

Designation of Assured Water Supply ("DAWS")

Staff recommends that the Company docket, as a compliance item in this case, within two years
of the effective date of the order granting the extension, documentation from ADWR stating that
the Company's DAWS has been modified to include this new extension area.

v. ACC Compliance

According to the Utilities Division Compliance Section, the Company has no delinquent ACC
compliance items.

VI. Curtailment Tariff

The Company has an approved curtailment tariff

VII. Wastewater Provider

According to the Company wastewater service in the requested extension area will be provided
by either Pima County Wastewater Management or the Town.

VIII. Summary

I. Conclusions

According to the Utilities Division Compliance Section, Sadiuarita has no delinquent ACC
compliance items.

Sahuarita is in compliance with ADEQ requirements and is currently delivering water that
meets the water quality standards required by Arizona Administrative Code, Title 18,
Chapter 4.

2.

3.

1.

Sahuarita is currently in compliance with ADWR requirements governing water providers
and/or community water systems.
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Sahuarita is in ADWR Tucson AMA.

The existing Sahuarita system has adequate production and storage capacity to serve the
existing base of customers in the existing CC&N. Staff concludes that the plant items
listed above will provide the Company with sufficient capacity to serve the requested
extension area. Staff further concludes that it is reasonable to assume that Sauhuarita will
develop additional capacity as needed to meet future growth in the requested extension
area.

6. The Company estimates that the total cost to install the water infrastructure to serve the
requested area for the neaetfirst five years of construction activity is S* 6,53387521,750,875
(w-25% contingencies). Staff concludes that the Company's estimates of the initial five
year period of expenditures are reasonable and appropriate for this project. However,
approval of this CC&N application does not imply any particular future treatment for rate
base. No "used and useful" determination of the proposed plant in service was made, and
no conclusions should be inferred for future rate making or rate base purposes.

II. Recommendations

1. Staff recommends that the Company docket, as a compliance item in this case, within
twothree years of the Order copies of the Approval to Construct for wells), storage
tank(s), booster pump station(s) and distribution system that will be needed to serve the
initial subdivision in the requested extension area.

4.

5.

2. Staff recommends that the Company docket, as a compliance item in this case, within two
years of the effective date of the order granting the extension, documentation from
ADWR stating that the Company's DA WS has been modified to include this new
extension area.
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FJMAI1.:1unAcLAwyER@AoLcom

Anmrntn TO PRACTICE IN:
ARIZONA. COLORADO. MQNTANA.

NEVADA. w<As. wyominG.
Dlsnucr OF COLUMBIA

April 25, 2008

Docket Control
ArizonaCorporationCommission
1200West Washington
Phoenix, Arizona 85007

Sahuarita Water Company, L.L.C. - Application for Extension of
its Certificate of Convenience and Necessity ("CC&N")
Docket No. W-03718A-07-0687

To Whom It May Concern:

Enclosed for filing in the above-referenced docket are fourteen (14) copies of Sahuarita
Water Company, L.L.C.'s Response to the ACC Staffs April 9, 2008 Insufficiency Letter #2
("Response"). The original is being mailed to Vicki Wallace.

Also enclosed are two (2) additional copies of the aforesaid Response. I would
appreciate it if you would "filed" stamp the same and return them to me 'm the enclosed stamped
and addressed envelope.

Thank you for your assistance. Please advise me if you have any questions.

Sincerely

Angels R. Trujillo
Secretary
Lawrence V. Robertson, Jr.

C \Documents BM Sctnn§\Angcla Tmlilio\Larry\SahuaMa Water Co LLC\°\ppllcauon for CC&N En. - 07-0687\Dckz Curl Ltr4-25~08 re insxMclency hr 82 uesponsadoc

Re:

ll!
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April 25, 2008

Vicki wallace
Chief; Consumer Services & Special Projects
Arizona Corporation Commission
1200 West Washington
Phvemili, Arizona 85007

Re: Sahuarita Water Company, L.L.C. - Application for Extension of its Certificate of
Convenience and Necessity ("CC&N") Docket No. W-03718A-07-0687

INSUFFICIENCY LETTER #2

Dear Ms. Wallace:

This letter and the enclosed documents are in response to your April 9, 2008
Insufficiency Letter #2 regarding the above-referenced matter. I will respond to each of the three
(3) requests set forth in your letter in the same sequence in which they appear.

With reference to Item #1, Sahuarita Water Company will file an Amended Application
in the above-referenced docket within the next 10-14 days which is responsive to this request.

1 4

With reference to Item #2, attached as Appendix "A" is a copy of the October 2, 2007
Public Utility License Agreement between Pima County and Sahuarita Water Company which
pertains to the water company's use of public rights-of-way within unincorporated areas of Pima
County. Attached as Appendix "B" is a copy of a April 1, 2008 Consent to Assignment of Pima
County Public Utility License Agreement, wherein Pima County has consented to the assignment
of the aforesaid license agreement from Rancho Sahuarita Water Company, L.L.C. to Sahuarita
Water Company, L.L.C. The Town of Sahuarita does not issue franchises. Rather, its
authorization for utility occupancy of public rights-of-way within the municipal boundaries is
embodied within individual permits which are job-specific to the installation of facilities in
question. In that regard, with the exception of that water service which is proposed to be
provided to Sahuarita Unif ied School District's ("SUSD") facilit ies within the Town of
Sahuarita, all further extensions of the water company's facilities under the proposed CC&N
extension would occur within unincorporated areas of Pima County; and, if the provision o f
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water service to SUSD's aforesaid facilities did entail any use of the public rights-of-way,
permit authorizing the same would be obtained from the Town of Sahuarita. a

With reference to Item #3, it is currently anticipated that construction of the company's
water system facilities in the proposed CC&N extension area will begin in 2010. With the
exception of the filing of the Amended Application, I believe that this letter and the attached
documents are responsive to your April 9, 2008Insufficiency Letter #2.

Thank you for your assistance. Please let me know if you have any questions.

fn .. gm ~§'~Q:$*
Lawrence v. Robertson, Jr.

Sincerely,

xi

CC: Docket Control
Del Smith
Dorothy I-Iadns
Barbara Wells
Lyn Farmer
Robin Mitchell

C:\DoomIal\s ma Sanagwmlz Tnaj»lb\Llny\Salmanla waxer Co. Ll£\App\iatlon for can in. 0'7~0687\WIllaa late a.zs-as re lnslMideacy an# m a
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March 13, 2008

Vickie Wallace
Chief, Consumer Services & Special Projects
Utilities Division
Arizona Corporation Commission
1200 West Washington
Phoenix, Arizona 85007

Re: Sahuarita Water Company, L.L.C.
CC&N Extension Application
Docket No. W-03718A-07-0687

Dear Ms. Wallace:

This  let ter  and the enclosed information are in response to your  January 14,  2008
Insufficiency Letter  to me, and are also a follow-up to the January 30,  2008 meeting at the
Commiss ion's  off ices  in Phoenix  among r epresenta t ives  of  the Commiss ion's  S ta ff  and
Sahuarita Water Company, L.L.C. ("SWC") discussing the Insufficiency Letter . For  your
convenience, the information discussed below and the enclosed information are organized using
the same numbering sequence set forth in your January 14, 2008 letter.

Item No. 1

Enclosed are copies of the following information, as prepared and provided to me by
WestLand Resources, Inc. ("WestLand").

1) A map which depicts the contemplated water utility system infrastructure which
will be constructed in SWC's proposed CC&N extension area during the first five
(5) years  of system development  in tha t  a rea . As representa t ives of SWC
indica ted dur ing the January 30,  2008 meet ing,  because of the development
timeline associated with the Mission Peaks project, there will not be any water
system construct ion and associa ted customer  growth dur ing 2008 and 2009.
Accordingly, 2010 represents the first year in the "preliminary construction plan
for the next five years" which you have requested, and 2014 represents the fifth
year.
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2) An Opinion of Probable Construction Cost ("OPCC") for the first five (5) years of
actual construction activity. As you will note, the OPCC is organized into the
following information categories for calendar years 2010 through 2014: (i) Item
Description; (ii) Unit; (iii) Quantity; (iv) Unit Price; (v) Amount and (vi)
Remarks. In that regard, page 7 of 7 indicates that the total currently estimated
cost of facilities for the first five (5) years of construction is $21,750,875

3) A projection of water customer additions by year and class of service or category
of use during the first five (5) years of customer additions in the extended CC&N
area. As you will note, and consistent with subparagraph 1) above, no new
customer growth is projected to occur within the proposed CC&N area during
2008 and 2009. In addition, as indicated during the January 30, 2008 meeting, no
new school customer additions are shown for the proposed CC&N extension area
until 2014, because the Sahuarita Unified School District ("SUSD") facilities
which are to be immediately connected to SWC's existing system are already
located in SWC's existing CC&N. Accordingly, the Application f iled on
December 14, 2007 will be amended shortly to request that SUSD's acreage
within The Town of  Sahuarita be deleted f rom SWC's proposed CC&N
Extension.

4) A color-coded map which depicts in three (3) phases the development pattern
which is projected for the Mission Peaks project.

5> A color-coded map which depicts in three (3) phases the overall development
pattern which is projected for the entire proposed CC&N extension area, which
includes (i) Mission Peaks, (ii) Sahuarita Mission and (iii) Arizona State Land
Department acreage.

Item No. 2

Based upon our understanding of the results of the January 30, 2008 meeting, SWC
believes that the information enclosed in connection with subparagraph 3) of Item No. 1 is
responsive to your Item No. 2 request. If not, please let me know, and in what manner it is not
responsive.

Item No. 3

Based upon our understanding of the results of the January 30, 2008 meeting, SWC
believes that the information enclosed in connection with subparagraph 2) of Item No. 1 is
responsive to your Item No. 3 request. If not, please let me know, and in what manner it is not
responsive.
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Item No. 4

Enclosed are copies of a January 7, 2008 letter from Mark Sear ans (SWC's General
Manager) to Dorothy Hains, and a January 16, 2008 letter (with attachments) from Mark
Shamans to me which should provide the information you seek in connection with SWC's plan
to deal with such arsenic concentration as may exist in its production wells. In the event you
find that the combined information set forth in these two letters (and attachments) upon that
subject is not sufficient for your purposes, please let me know. However, based upon the
discussion which occurred at the January 30, 2008 meeting, SWC believes that it is responsive to
the Insufficiency Letter request.

Item No. 5

Enclosed is a copy of the July 23, 2001 Well Site Lease Agreement between The Town
of Sahuarita and SWC (formerly known as Rancho Sahuarita Water Company, L.L.C.). As
Mark Sear ans explained during the January 30, 2008 meeting, SWC is in the process of
developing a new production well which will substantially reduce its need for the well (#14)
which is the subject of the Well Site Lease as a source of supply for SWC's future water system
operations.

Item No. 6

Page 2 of the aforesaid enclosed copy of Mark Sear ans' January 16, 2008 letter to me
contains information which is intended to be responsive to this specific information request.
This subject was also discussed during the January 30, 2008 meeting. Accordingly, SWC
believes that this enclosure and the discussion which occurred at the aforesaid meeting should be
responsive. However, if you should conclude you need further information, please let me know.

Item No. 7

Either Pima County Wastewater Management or The Town of Sahuarita will be
providing wastewater services in the proposed CC&N extension areas. A determination has not
as yet been made between those two (2) jurisdictional entities as to which will be the provider of
wastewater services.

Item No. 8

It is SWC's understanding that (i) on February 15, 2008, Kristen Whitley of WestLand
emailed revised legal descriptions for the proposed CC&N extension area to Barbara Wells of
the Utilities Division Staff, and (ii) on March 3, 2008, Barbara Wells advised Kristen Whatley by
email that the revised legal description was "...perfect and can be filed as an amended legal
description" for the Mission Peaks and Arizona State Land Department acreage, respectively,
within the proposed CC&N extension area. Accordingly, enclosed are the revised legal
descriptions for the aforesaid acreage, together with the aforesaid email exchanges between
Kristen Whatley and Barbara Wells. In that regard, as indicated in Kristen Whatley's February
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15, 2008 email to Barbara Wells, apparently the legal description for the Sahuarita Mission
portion of the proposed CC&N extension did not require any revision.

SWC and I believe that the foregoing discussion and the enclosed information should be
fully responsive to the requests set forth in your January 14, 2008 Insufficiency Letter. If it is
not, or if you have any questions, please let me know. Within the next two to three weeks, I will
be filing an amendment to the December 14, 2007 Application, which will (i) delete SUSD's
acreage within The Town of Sahuarita from the proposed CC&N extension, and (ii) request that
the existing CC&N be reissued to SWC in order to reflect the recent change in name from
Rancho Sahuarita Water Company, L.L.C. to Sahuarita Water Company, L.L.C.

Sincerely,

Lawrence V. Robertson, Jr.

CC : Docket Control
Del Smith
Dorothy Hains
Barbara Wells
Robin Mitchell
Lyn Farmer
WestLand Resources
Sahuarita Water Company

C\Documems and Sertings\Angela Trujillo\Larry\Sahuarila Waler Co LLC°\Applica!ion for CC8:N Ext 07-0687\Wallacc Ltd 3-13-08 FNL.doc
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