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FINAL AGENDA

ARIZONA WATER BANKING AUTHORITY
Tuesday, August 20, 1996
12:30 - 3:30 p.m.

Arizona Department of Water Resources
500 North 3rd Street
3rd Floor Conference Room A
Phoenix, Arizona

Welcome / Opening Remarks

Approval of July 18, 1996 Meeting Minutes

Presentation on draft Storage Site Criteria for water storage
Discussion on status of working draft outline of IGA
Discussion on status of interim Storage Facilities Inventory

Discussion on cost of water (in-direct /direct)

Discussion on 1997 Annual Plan of Operation
Discussion and approval of FY 98 General Fund appropriation request

Presentation on Mohave County Water Authority/Roosevelt Water
Conservation District/City of Mesa banking proposal

Presentation on proposed Lower Colorado River Tour
Overview of key upcoming dates for the Authority
Next Meeting

-Tuesday, September 10, 1996, 9:30 - 12:30

(City of Tucson, Mayor and Council Chambers)

- Proposed agenda items

Call to the Public

Adjournment

Rita Pearson
Rita Pearson
Tim Henley
Tim Henley
Jimmy Jayne

Rita Pearson
Grady Gammage

Tim Henley
Tim Henley

Mike Brophy

Chris Harris
Jimmy Jayne

Jimmy Jayne



JANE DEE HuLL
SECRETARY OF STATE
STATE OF ARIZONA

July 23, 1996

Mr. Tim Henley via FAX: (602)417-2424
Arizona Water Banking Authority

500 North 3™ Street

Phoenix, Arizona 85004

Dear Mr. Henley:
The proposed seal of the Arizona Water Banking Authority is approved as submitted.

I understand the seal will be used by the Authority as the official stamp on all Resolutions
and other business, as well as on the letterhead of the Authority.

Sincerely,

{ane Dee Hull
Secretary of State

JDH/lpv

1700 WEST WASHINGTON, 7TH FLOOR  PHOENIX, ARIZONA 850072888  PHONE (602) 5424285  FAX (602) 542-1575



ARIZONA WATER BANKING AUTHORITY

Storage Site Criteria for Existing and Potential Sites: 7
Statutory and Infrastructure Considerarions /<>"

One of the significant tasks of the Arizona Water Banking Authority will be to determine
in what manner and where water will be stored within the State of Arizona. Although a large
number of policy considerations may guide the Authority in making these decisions, some of the
decisions will likely be shaped by the Arizona Water Banking Authority statutes, A.R.S. §§ 45-
2401 er seq., the location of the Central Arizona Project water conveyance system, economic
factors, as well as other technical and beneficial factors.

Two statutes provide guidance on where water should be stored - A.R.S. § 45-2453
describes the process and provides some criteria by which the Authority will select types of sites
and locations for additional storage facilities, should the Authority decide that additional sites are
necessary. A.R.S. § 45-2456 describes the factors the Authority should consider when the
Authority develops its annual operating plan, while providing guidance on where water should be

stored.

The following is a list of the factors prescribed by A.R.S. § 45-2453 and A.R.S. § 45-
2456, including economic and technical factors that shall be used as considerations for storage

location criteria.
(Note: not all criteria listed are appropriate for all types of recharge facilities)

A) Groundwater Code Objectives

Groundwater Code Objectives should be considered in determining water storage location.
A.R.S. § 45-2453(B)(2) and § 45-2456(B)(2).

The Second Management Plans, promulgated under the Code for the state’s active
management areas (AMA), offer some guidance on where water storage should occur. The
Second Management Plans deem water storage in the following locations to be inconsistent with
the augmentation program of the Department of Water Resources:

a) in remote or isolated locations where no benefits would be realized.

b) in locations where storage would contribute to the migration of poor quality water.

c) in localized areas of high groundwater levels.

[See Phoenix Second Management Plan, Ch. 7(H)(3)]
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The Second Management Plan also states that water storage must meet one of the following
tests to be deemed consistent with the management goal for the Active Management Area:

a) Storage must contribute to groundwater supplies that are currently being used or that
could be used in the future so long as the areas which are recharged are not experiencing
problems associated with a shallow depth to water.

b) Storage is contributing to an EPA/DEQ corrective management program.

[See Phoenix Second Management Plan, Ch. 7(H)(3)]

Two additional key criteria should be considered in examining direct or in-direct recharge
sites in relation to meeting Groundwater Code objectives and water storage:

. Total historical groundwater level decline

J Potential to alleviate subsidence

B) The Central Arizona Water Conservation District ("CAWCD")
The CAWCD shall be consulted in determining at what storage locations and during what
times of the year water can be delivered for the Authority's use [A.R.S. § 45-2453(B)(3) and

§ 45-2456(B)(3)].

C) Cost of Storage / Cost of Recovery / Other Economic Factors

There are many economic factors that should be considered in examining various recharge
site locations. The cost of constructing a facility vs. the beneficial use aspects in areas such as
meeting Groundwater Code Objectives and eventual recovery should be considered [A.R.S. § 45-

2453(B)(5) and § 45-2456(B)(4)].

. Recovery Costs - feasible recovery locations and all recovery costs should first be
considered when evaluating an application submitted to the Authority.
. Capital Costs - if it is determined that a facility is needed - capital expenditures for the

construction of the facility would the biggest cost of storage, including any conveyance
and/or pumping systems required.

. Construction Costs - including any earthwork, on-site construction, piping and control
systems.
. Annua] Operation and Maintenance Costs - examine the average annual costs of operating

the facility, including energy, any conveyance system or recharge system maintenance.
. Land and Right-of-Way Acquisition - any acquisition needed, including land availability
and ownership, cost per acre vs. acres required and land use compatibility must be
considered.
. Environmental Issues - environmental impact of the facility must be taken into
consideration, including hydrologic, water quality and effects on water quality standards,

2
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D)

archaeological sites in the vicinity, habitat-related issues, flooding potential, compliance
with local, state and federal environmental ordinances and laws, and consideration of the
local community.

Recovery of Water - issues in eventual recovery of the water must be examined in
choosing a site, including but not limited to the location of recovery system, depth to
groundwater and energy costs associated, transmissivity of aquifer, potential use of
existing wells and pipelines, requirements for future treatment.

Time Line - given the statutory deadlines imposed, the time required to implement the
proposed facility must be taken into consideration, including but not limited to obtaining
required permits, design and construction and timing of delivery of water by CAWCD.
Regulatory Issues - all regulatory issues must be considered, mcludmg the issuance of
required permits by all local, state and federal agencies.

Any Other Factor Deemed Relevant by the Authority.
(Again note: not all criteria listed are appropriate for all recharge facilities)

Infiltration Rate - the rate at which water enters the soil. This instantaneous rate, when
measured by conducting small-scale infiltration tests, can be substantially larger than larger
scale infiltration rate for a surface recharge project.

Long-term Average Annual Recharge Rate - 20 year average amount of water that can be
recharged, with and without recovery in the area of hydrologic impact of the recharge
project (recovery must be taken into consideration).

Volume of potentially recoverable water below the recharge facility in acre feet (af).
Depth to groundwater and direction of flow.

Impact on Groundwater Quality - including 1) potential to change native groundwater
through recharge activities 2) potential sources of contamination such as landfills,
agricultural and other past land use and 3) migration of contaminant plumes.

Other Technical Issues - factors including, but not limited to the transmissivity of aquifer,
impeding layers in the vadose zone, surface elevation of facility.

Regional Benefits - many include the sharing of conveyance, recharge and/or recovery
facilities, potential recreational use, habitat restoration and multiple use benefits, such as
combining flood control and recharge objectives.

Assuming there are multiple storage facilities that meet the above listed criteria, the

Authority will need to rank or select from the qualifying sites. Among the factors that might be
considered by the Authority are:

a) Cost - where can the Authority store water and get the most long-term storage credits
for their dollars and where can/will recovery occur and at what cost?
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b) Water management objectives - are there storage sites that could alleviate existing or
projected water problems or contribute to AMA safe yield?

c) Indian water rights settlements - are there storage sites that might assist in the
resolution of an Indian water rights settlement?

d) Western Arizona objectives - to the extent General Fund monies are available, where
could water be stored so that it is available as a substitute water supply for CAWCD
customers when western Arizona cities need additional supplies from the Colorado?

e) Does the storage site cause harm or concern to other parties? [ADWR is not statutorily
allowed to permit a site that will cause unreasonable harm to land or other water users

(A.R.S. §45-811.01(C)(3)]

f) Recovery location - to the extent that water is stored for purposes that call for its
recovery, recovery location may be significant. While recovery can occur anywhere in
the AMA in which storage occurred, recovery outside of the area of storage might
contribute to dropping water tables in the area of recovery. Therefore, recovery locations
should be considered in determining where it is advisable to store water. To the extent
possible, water storage should occur in the same aquifer from which recovery will occur.

PERMITS REQUIRED FOR USE AND/OR CONSTRUCTION OF FACILITIES

Permits Issued Under the Underground Water Storage, Savings and Replenishment Program

Underground Storage Facility Permit - ADWR (A.R.S. § 45-811.01)
Permit is required prior to construction of a “constructed” or direct recharge facility.
Water is recharged into the aquifer by percolation or injection wells.

Groundwater Savings Facility Permit - ADWR (A.R.S. § 45-812)

Permit is required prior to operation of a “managed” or in-direct recharge facility.
Colorado River water would be delivered to a recipient (referred to as in-lieu water) who
agrees to use this renewable surface (in-lieu) water to replace an equivalent amount of
groundwater pumping.

Water Storage Permit - ADWR (A.R.S. § 45-831.01)
Allows the permit holder to store water at a facility. The applicant must have a right to
use the source water, must ensure that the storage occurs at a permitted facility and must

have applied for all necessary water quality permits.

4
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Recovery Well Permit - ADWR (A.R.S. § 45-834.01)
Permit is required for the withdrawal of recharged water, no matter the location.

Permits Primarily Related to Construction of Facilities

Natiopal Pollution Discharge Elimination System Permit, Sec. 402 of Clean Water Act -
EPA / ADEQ (33 U.S.C. § 1251 et.seq.)

Permit required for any private or public entity who discharges pollutants from a point
source into navigable waters of the U.S. Would apply to in stream recharge if CAP water
would invoke NPDES criteria.

Section 404 of Clean Water Act (Dredge and Fill) - Corps of Engineers/EPA

A Section 404 permit is required for any project that will result in the discharge of dredged
or fill material into navigable streambeds. This provision would pertain to the construction
of in stream recharge projects.

Section 7 of the Endangered Species Act - U.S.F.W.S. (166 U.S.C. §§ 1531 et.seq.)
A biological opinion is required from the U.S. Fish and Wildlife Service regarding the
likelihood of any action proposed to be taken by or funded by a federal agency which
would jeopardize the continued existence of any endangered species or result in the
destruction or modification of the species’ critical habitat. The ESA prohibits the taking
of an endangered species even absent federal involvement.

Local Flood Control District Floodplain Use Permit - Local Governments
(A.R.S. § 48-3609) Permit needed for doing virtually any work within the 100 year flood
plain as designated by the Arizona Department of Water Resources.

Permit is needed if project involves the potential disturbance of the surface and/or
subsurface of the ground to prevent any prehistoric and/or historic archaeological sites to
be disturbed.

revised 8/19/96

b: \criteria. wpd\jgj



INTER-GOVERNMENTAL AGREEMENT (IGA)
DRAFT OUTLINE

ARIZONA WATER BANKING AUTHORITY (AWBA)

ARIZONA DEPARTMENT OF WATER RESOURCES (ADWR)
CENTRAL ARIZONA WATER CONSERVATION DISTRICT (CAWCD)

CENTRAL ARIZONA WATER CONSERVATION DISTRICT (CAWCD)
Procedures / Time Line for Ordering Water by Authority From CAWCD

W jverv / W.
Water Service Ci | Figarci .
Procedures for Levving 4 Cent Tax
Technical S _ Cost of Servi

ARIZONA DEPARTMENT OF WATER RESOURCES (ADWR)

Figancial .
\minisative. Legal And Technical S

p for Services (Methods / Time Lige)
Office Space / Vehicles / Other Costs
Determination of Credits

ARIZONA WATER BANKING AUTHORITY
Annual Request for Services

Approval of Cost of Services Budgets Submitted bv ADWR and CAWCD
Request for Water

Water Storage Annual Report

Revisad 8/19/96
B: \IGA\OUTLINE.DRAVG)



Phoenix AMA Proposed Underground Storage Facility (USF) Projects, August 15, 1996

(F)ulv(P)ilot SUB-BASIN |SOURCE PROPOSED MAP
sject (Prjoposed/ |TYPE OF FACIUTY LEGAL LOCATION Locxnon KuATERS VOLUME NUBER
(In)-Pracass
Proposed Projects Utilizing CAP Water
CAWCD/Agua Fria F/Pr Unknown Uninown WSRV CAP $0,000 20
Scottsdale Water Constucted Facility (Vadose Zone 4N 4E Sec 25 SE of SRV Em
Campus iy Injection Wells) SE1/4 ESR | CAP/Effiuent 37,337 11
Psonia/Skunk Constructed Facility (Vadese Zone
o Fin Iniection Welsnfiteation Basing) 3N 1E Sec 2,11 WSRV CAP/SRP/SW 30,000 27
3N 5W Sec 1, 11-14
W. Maricopa - 4N 4W Sec
byt P Fin Managed Facility 19.20.30.31 4N SW Hassaysmpa |CAP 25,000 34
Sec 25,36
Goodyear Fin  |Constructed Facilty (nfitvation Basins) |aqe " oo '2>°¢9|  WsRV  [cAP MWD) . 20,000 22
SW Facility
Beardsiey Fipr Unknown Unknown WSRV CAP 20,000 32 |
Terminus *
Surprise/MWD
McMicken Dam FiPr Constructed Facility (Infiltration Basins) |4N 2W Sec 34 WSRV CAP 7.500 13
Extension
Dej Wabb Grandg Fn  |Censtucted Facility (Recharge 2937 4N2W Sec WSRV  [cAPisw 4,000 15
Avenue Trenches) 24-26,35.36 '
| Superstition Mtns. Fin  |Managed Facility ;fsr:v% 15,:" SiNwWiof SE ESRV  |caP 2,352 33
c‘i:‘e"e"fo"‘“"" FIPr  |Unknown Unknown ESRV CAP Unknown 35
Proposed Projects Utilizing Effluent
w‘v‘fT";"’g"s' Ave. FPr  |Constructed Facility (Infiltration Basins) |Unknown WSRV  |Efuent 141,000 29
c‘v‘:s‘:""“"“ = F/Pr  |Constructed Facility (Infiltration Basins) |Unknown ESRV  |EfMuent 47,000 31
mm:’"’ Ave. FPr  |Canstructed Facility (infittration Basins) |Unknown WSRV  |Effiuent 35,000 28
Mesa/ NWWRP FPr  |Constructed Facility (Infiltration Basins) :g SE Secd South ESRV  |EMuent 17,922 7
Phoenix/Cave 4N 3E Sec 14 NW of
Creek Project FrePr Unknown NW1/4 ESRV Efuent 8,961 21
Tempe Kyrene FIPr Constructed Facility (Injection Wells) 1S 4E Sec 10 SE1/4 ESRV EfMuent 6,700 14
Glendale Westem FPr  |Unknown Unknown WSRV  |EfMuent 6,500 25
Area Recharge
Chandier Regional Constructed Facility (Injection Wells) 2S SE Sec 10 SE of
Park FIPr | (Pilotin Progress) NE1/4 s o 3
Surprise WWTP FIPr Constructed Facility (Infiltration Basin) |3N 1W Sec 22 SW 1/4 WSRV Effluent 3,360 12
_ ) ) . 4N 4E Sec 30 SE of
Peoria Beardsley FIPr Constructed Facility (Infiltration Basins) NE of NW1/4 ESRV Effluent 2240 23
e Liitier) Sun PIPr  |Constructed Facility (Injection Wells) | 2S SE Sec 29 ESRV  |Efuent 800 30
rodyear WWTP P/Pr Unknown Unknown WSRV Effiuent 336 26
:s:(,esm?\t,;n obile in P/Pr Constructed Facility (Injection Well) Various Various Various Various N/A
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Phoenix AMA rermiited Groundwater Savings Facilities (GSF's), August 15, 1996

PERMIT TYPEMNO. PERMIT PROJECT DESCRIPTION ~|ASSOCIATED WATER SUB-BASIM SOURCE PERMITTED |TOTAL WSP CAPVOLUME  |EFFLUENT
(DUJRATION) HOLDER SYORAGE PERMIT NO s |LOCATION WATERS VOLUME VOLUME voLUM
AND PERMIT HOLDER
"GSF 72-553133 (&/1/98 | Sall River Indred! recharge of up o 200,55 » enl 73-555520: Glendala ESRV CAP 200,000 310,000 310,000
lo 123 H0S5) Projact annwally of CAP water within (he Sal River Project |73-5570848: Del Wabd
boundardes, TEMPE WSP WILL GO OUT 73-557410: CAWCD
WITHIN 2 WEEKS 73-55313) 2 Peora
73-553133.1 Scotisdale
73-553133.3 TEMPE
*GSF 72-545605 RWCD Indrect recharge of up lo 100,000 acre feet 73-547123: Chandler ESRV CAP EMuend 100,000 141,100 140,000 3,100
(2r23/95 lo 1231/10) annually of CAP watar and efuert ivough 73-545805 2: Chandler '
RWCD's waler users, 73-545605.1 CAWCD
73-545805.3 Meta
GSF 72-333859 (/185 | Cdy of Temps | Indirect racharge of up lo §3.000 scre fael snrwaly | 73-533859: Tempe ESRV CAP €5,000 45,000 05,000
1o 121722) of CAP water al New Magma krigalion Oislricl.
Wit be converting lo 8 WSP.
GSF 72:534080 (421792 |CAWCD induedl recharge of WD ko 40,000 scre feel srvaaty | 73-334884: CAWCD ESRV CAP 40,000 40,000 40,000
12731/85) Note: Permh of CAP watsr 3l New Magma krigation Districl
Expited - Peimittae Med Wil lose this GSF permil but keep WSP,
for extension
GSF 72550248 MWD [vdrect Necharge of up to 20,000 acre el W3RV CAP 30,060
ancusly In 1990 and 40,000 In 1997. Orly two
years projeci
GSF 72-534350 (7717/92 | CAWCD indirect recharge of up lo 26,000 ecre feel snnualy | 73-£34550; CAWCD E3SAV CAP 28,000 78,000 28,000
lo 12/31/05) Note. Permvt of CAP walar at Queen Creek Imigation Dislrcl.
Explied - Permittae filed
lor edension.
‘GSF 72-534439.0081 Tonopah indrect recharge of up lo 18,000 ecre feel sty [ 73-534439: CAWCD Hasseyempe CAP 14,000 23,000 25,000
(6/18/96 to 12/31/08) Imigation of CAP waier ot Tonopah brigation District. 73-534430.1: Goodyear
Disidcd Project raplaces CAWCD GSF 72-534430
QSF 72-534438 (311092 | CAWCD indirect recharge of Up (o 5,000 acee feel anvwaly |73-534438; CAWCD ESRV CAP 5,000 %000 $.000
llo 1231/95) Note: Perrmht of CAP water al San Tan imigation Distdct,
|Expisad - Peritias Kled
for axtension.
GSF 72-534733 (412102 | CAWCTO Indrect recharge of Lp 1o 3,000 acre feel annualy |73-534753: CAWCD ESRV CAP 3.000 3,000 3,000
0 12/31/85) Nole. Perwd of CAP waler at Chander Helghis Clirus krigation
Expued - Permitlen Ked Disttcl.
for extension.
[GSF72:530370 Pima Utiitise [ Indrect recharga of up to 1500 acre feel anvwally [73-530370; Pima Wislies |ESAV Effuent 1,500 1.500 1.300
10/23/01 %0 1231/24) of effueid 31 Sun Lakes Camvrus¥ly Assoclalion.
SF 12-534976 (872092 [LPSCO Indracl recharge of up lo 840 acre feet anrually of |73-534978; LPSCO WSRV Etfuent 840 840 840
0 12/31/22) eMuend at Suncas Farms.
. *Datafor| esyparen | estmateo | volume | vorume IME (1) VOLUNE
Proposed GSF's Select | caPACITY | CAPACITY |uSED 1908 [ avarasLe [ AVALSBLE | AVARLIDLE
GSF's (Minmum) (Maxdirmamm) | (Ae of Aug ) 1000 {Mirimuam) (Masbnm)
 nophcart f:.".‘.'.‘:.’l‘l'u PROJECT DESCRIPTION SUB.BASIN LOCATION | SOURCE PROPOSED Awco 70,000 100,000 Unknown
Uk Frocess WATERS VOLUME 72545694 : . 80,000 10,000 100,000
Phoerdw Roosevet ID Fiy Roossvel hvigallan District WSRV Efbuend 20.000 SRP 72.55313) 75,000 150,000 14,000 30,000 100,000 150,000
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Phoenix AMA Permitted Underground Storage Facilities (USF's) Using Other Source Water, August 15 1996

= ASSCOATEDWATER |1 o asasn we | D | Torawes | Suace
PERMIT WATERS = EFFLLENT
TVPENO PROJECT DESCRPTION ISTORAGE PERMIT NO s ILEGAL LOCATION EOURCE WATER
I HOWDER AND PERMIT WQLDER | |FAGUTY LOCATION MABER | VOLUME VOLUME l VOLUWE VOLUME
iw7‘$“’“ |WWRP REcwre of 1o ©© 0.96 acre 881 of sfhumrt
ovaady 5t e Mews NW Wale Secsrame Pare .
n”rs'za)w Cay of Mena The favs mne e 73518108 Mama [ 1N SE Sec W ESRv City of Meua Efuere s 290 "o
00 Aot 10 T Sal Rver. Gam of Pree Roas
USF 118m79 ) RecASTD of UO 10 114 BCTE haxt SVREdy of EMugre rom
he GeDeN Wasowers Tasmard Mars SVOLD) s [T
(NS Tomn of Gament ana an FYECIIN wel KX #0 nu WETe and McOuwen TIW?F Gmen iy Wat 18 5E Sec 12 W SW ESRV Goet Ehure [ 1314 A3 1de
10181 Resa.
- Ireel OB ReCBTe of WD 10 1 10D EIv ow wvemdy
USF 71541488 [Cayof o effeserd Fom (e CUE OBVY VDN ruaon wal.  The B g 23 S8 800 2¢
2w 20  Txaied 1 Souh Cwamr, Soah o C T3 Cwran Sw B2 NE ESRV real B - 2 3@ 1o 31
Roed and Eag of Camper Romd. °
|Rechape o 1O t0 3.042 ace el avamsy of SRy
USF 71.534362 from the Sun Cly Wesl sallrealer CuRreere (T reo
(&0 w Ow E Wetd oaarm EIECETR 0 0 CWR.  The o 3n0 73-20067 Dl Wed Rensw 4 1€ Sac X WSRY Sun Gty W Event 4 304 3042 100
a4} Crows ere TGO ST 10 Ye AQS Fra Rver, Est
of 1150 sverne
Recharge of w0 to 2.500 s lew Of afaanrt fom Te City
Orrzdr o Grarow's Coxdd Winswee Trexmert Punt.
.. | CwraserOmaic
e s2e | e 7wt Tre ot 73545804, Ocoma O e s e |gen 9 250 250 230
Growo % 10CKe0 3 T Otrtio Cv-wesTerd 1 Sam Cuwoe
The oropea rvamcEs oact Prod 71508527
UsF 71.881782 Kyrene Wassvwter Trasomey Perc Pug Rcharpe of up
" 10 100D o7 iset VLA of CAP Wl B W90 . \escTn
(42258 1o Cary of Temoe m wom T B T 8 73551781 Temoe 1S 4E Sec 10 SE ESRv Kyrene Efvere " 1.000 1.0 1.000
J renon wets o Temoe's Kan McDoea Gol Courve.
I
]'\S | Soutn aseweer | Perr Pud reRon
71.559€778 Jiemng a W o 313 6 BT et @ SREe Ove 2 Fo 5
(18 1 uyds-lvu’ A Tne OTmct  KEE o the S 73351877 SuDwe ‘B—n AN W Sec 12 SW WSRY Sousm Surtres EMuen 12 N l e e
1188 | Sroras Wemeater Tramoverd Part
Gero Averwe  Pucy EOWDR of 100 mye lewl of MWD
—USF 71.331727 |De weoo |
WD wEe oV o yer TTagh o Prosa s (T3351728 Dw Wedd 4N 1W Sec 30 SE SE
(\N296 10 rane ocmeo & e G Avene GrETITeTe W n the Coy Camngon Treoms &= WIRY MWD Sunacs Waler 18 10 100 100
naan | Cangruction lo s |
** inacates Puot Progect
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Phoenix AMA Permitted Underground Storage Facilities (USF's) Using CAP Water, August 15 1996

PERMIT | SURFACE .
PERMIT TvPE OF |asaasy war  |PERMTTED  |TOTAL w9 AL
TYPERND HOLDEY PRAECT DESCRIPTION facuTy |UEcALwocanon  [FORR ISTMSCE waTERS aragE oL UnE My Crvowume jwater | BT
(OURATNION) VQLUME
GRUSP> Racrwsue of W to X0 000 acre leet erveady of
USF 71.51871 CAP water. Sot ond Veroe Rver wmser and CAy of Mesa INGE  Se
(122480 & Saz Rewr €Buart DYOVGN Ve tesre 1 Te Sak Rver wal N Cwvw |3 1nnn. Esrv g‘"’:::."a"': s Zm.0m &R 17| T :
N0 Seow e CAP riwcrvext at the Grarse Res/ Oam. To 24212833
Cite. ¥y CAP welar has bwwn @orwd X The tacay.
Iwemncs: Recharge of w to 10.000 58 et Eveady
of CAP wer U'via0h FATEIEY) OOUFS Y UTNTXNG
=USF 71-540417 Bmas shar
s |0 e O e e I e T DSt oo [wema |51 wv car ' 300 sow
|12men e - [ 1 Tt 38
cxaten et 10 0% AQS Frs Reer, M Nonth of
McDowre Rosd
East Prug See: ReTerye of uo W SXD ecre leet
SUSF 11545817 veame Zore
Caxy of Bvemty of CAP wanar TVOMD wa08d TOw Fyscion . &N SE Sec X0 SE SE SE
m)w = - The ey S ] o T3-545818: Sanmnee L ESRV CAP " $.000 [ X3 $.000
Ursan batis Orve 8nd Ew of Pere Rosd. i
Water Comos: Pt rechergs of w0 to S000 ecrw hwet
€ 71545915 Vedna Zore
Cayo ovLeiv of CAP water OVILDN @XIS TN FEEXE
Wl 1o s . The & o ™ S . North of 73-545916. Scrxracme ywcon 4N 4E Sexc 25 SE SE ESRV CAP 1 $.000 E™R 9.000
W88 Unon Hars Orve and Want of Pyna Rosd
—USF 71.852711 | uesicxn Dem: Pz edarmon g of WD 1 200 &
[Pral 2 Cay of Spres e ol CAP et v 2yems o e DTN adte of 0 | 73-850178: Surorwe Bamn ON 2W Sec M4 WSRY car 13 2000 ER
321190) | Mcucn Oam.
USE 71825748 Soook it bty of XD &ve lest svamdy of CAP b Purpoee
waier UVOLgN 8 sdsstIne inke &t e Coy Park. The " Laxe/ Vaaoes
mrnn)nn Cay of mess pars anc tainiey arm Emed 1 0 & oo | TSR wes e 1IN 7E Sec VO NE ESRV cAP [ 2000 (] 2,00
v208) Reo uasasn Omnd Pan 0 East kesa. Wess
1 Reoe0t & w © KD 60 B8 evaasy
|usF 71520487 NeCTN wmen KXAISC 3 OO Avena and Grusvessy W 7E Sec 10 SW SE
[ ded Cxty of Proeve |TRE ORd wss GFWEDD hit EEFWTID cvmrel 73520487 Puwre pevh u WIRV CAP w 80 EWR an
1201 ooESTe M €3 asty sages  CUeTENON hes avwn
- loncorevaey
“USF 71.8582%1 | o Cheow Regoral Pec Pin mreTe of W W 230 soe Vaame 2ow
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“Owis lor GRUS® (T1.916371)
** Inchexies Piot Projecis
Vo
Voumme
Vaasve
VorsTe Axmstis 1996
recharped 1996 j .87
[tnsoneraamy |2
30.000 100 000 120,00

DRAFT Subject to Revision

cm1




FINAL DRAFT

IX. IDENTIFICATION OF POSSIBLE RECHARGE SITES AND SELECTION
CRITERIA

A subcommittee was established to identify the sites that merited further investigation. At the first meeting,
subcommittes members: 1) completed a list of sites to be evaluated; 2) conducted an initial scresning to
eliminate from further consideration those sites considered to be unfavorable for implementation of recharge
within the next 5 years; 3) reviewed general and specific criteria to be used for evaluation of the remaining
possible recharge sites; and 4) agreed on assignments whereby each subcommittes member would evaluate
the possible recharge sites based on one or more general criteria in accordance with that member’s particular
expertise. Results would then be integrated to obtain overall ratings.

A total of 35 potential recharge sites were initially evaluated for implementation of recharge to maximize
the volume of recharge in the next five years while maximizing long-term benefits. CAP water was the
source water considered in each case. Recharge outside the Tucson AMA was considered as an option for
maximizing recharge opportunities in the near-term while providing potential long-term benefits to the
Tucson AMA. These benefits would be gained via recovery of the water or through water exchanges with
entities outside the Tucson AMA and subsequent conveyance of the water to the Tucson AMA via the CAP
canal system. No specific site is recommended, but several are possibilities. The remaining 34 recharge sites
that were considered are Jocated in the Tucson AMA.

Seven existing or possible groundwater savings projects were evaluated along with direct recharge projects
because both types of projects can assist in maximizing volume of recharge in the near-term while
maximizing long-term benefits. Two of the seven groundwater savings projects (Cortaro-Marana Irrigation
District (CMID) and with BKW Farms), are permitted and operating, and were included in the evaluation
because continuation of recharge at these sites is important for meeting near-term and long-term recharge
objectives.

The remaining 27 recharge projects considered are direct recharge projects. One of the direct recharge sites
is the Central Wellfield, where recharge by well injection using treated CAP water was discontinued in 1994,
and .could only be continued if the water is treated to standards required under Proposition 200. The
remaining 26 recharge sites are surface recharge sites. Two of the surface recharge sites, the Pima Mine Road
Pilot Recharge project and the Avra Valley Pilot Recharge project, are presently in the permitting stage and

are already planned to be implemented. These sites were included in the evaluation because recharge has not
yet started.

Need for Further Information

The subcommittee identified major information needs or unknowns that impact the ability to assess
feasibility of implementing recharge programs within the next 2 to 3 years. Information needs that were
identified can be classified into the following categories: 1) hydrogeologic data to assess long-term recharge
rate, 2) opportunities and constraints for use of existing water conveyance and storage facilities, and 3)
regulatory constraints. Hydrogeologic data needs include site-specific lithologic and infiltration test data for
surficial soils, and site-specific lithologic and stratigraphic data for the vadose zone. Additional information
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is required to assess the potential oppormunities and costs for use of existing potable and reclaimed water
conveyance and storage facilities, and possibly stormwater conveyance facilities, to deliver water to possible
recharge sites in the Tucson mewopolitan area.

Additional information is also required to assess constraints and potential costs associated with meeting U.S.
Department of Fish and Wildlife requirements under the Endangered Species Acg, Section 7, regarding
introduction of nonnative aquatic species in the Santa Cruz River basin.

ADDITIONAL REFERENCES
1. Memorandum to Mr. Sam F. Spiller from Dennis E. Schroeder, dated June 3, 1994, regarding:
Biological Assessment (BA) of possible impacts to federally-listed endangered species for the
Central Arizona Project (CAP) due to the transfer of nonnative fish, submitted by Eric Holler.

2. Memorandum to Area Manager, Bureau of Reclamation, Phoenix, Arizona, from State Supervisor,
regarding: Endangered Species Act, Section 7, consuitation on the Central Arizona Project in
the Santa Cruz River Basin, from State Supervisor, to Area Manager, Bureau of Reclamation,
Phoenix, Arizona, dated December 6, 1994, submitted by Eric Holler.

(V3)

Memorandum to State Supervisor, Arizona Ecological Services, Fish and Wildlife Service, Phoenix,
Anzona, from Dennis E. Schroeder, dated June 9, 1995, regarding: Addendum to the Biological
Assessment (BA) on transport of nonnative fishes into the Santa Cruz River Basin by the
Central Arizona Project (CAP) Aqueduct, submitted by Eric Holler.
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X. RECHARGE FACILITY DESCRIPTIONS

RRC SITES COST SUMMARY*
(Assuming 20 year amortizaticn)
SITE SITE NAME ANNUAL CAPITAL RECHARGE UNIT RECOVERY UNIT TOTAL
NO. RECHARGE COST COST COST UNIT
YOLUME S/IAF S/AF COST
AF CAP Oo&M CAP Oo&M SIAF
1 [Lower Santa 30,000 S$4,975,150'| S$16.90 86.35 357.00 $8.50| S$68.75
Cruz River
2 | Canada Del Oro 25,000 | $18,217,800%| S74.20| S$26.10| Assume Not Yer
Recharge & min.| Useof |Estmated
Recovery " §98.25| Existing
max.| Wells
3 |Ava 4,000 $292,430 $7.45| S28.75 $37.00 $8.50| S$81.70
Valley Pilot
Recharge Project
4 |Pima Mine Road 23,000 | $16,722,270°| S74.05 $2.20 No $76.25
Basins Recovery
5 |Central Avra 60,000 Recharge: | S14.75 $2.85 $87.45 $24.00| $129.05
Valley Storage & 58,687,440
Recovery Recovery:
351,527,890
6 |South Avra 43,800 | $27,131,280| $63.10 $7.70| Assume Not Yet
Valley Basins Useof |Estimated
Existing
Wells
7 |Westof CAP@ 50,000 $6,874,590'| S$14.05 $4.30 Not Not Yet
Tangerine Road Determined | Estimated
8 |San Xavier 9,000 $290,420 $3.30 $6.10 No No $9.40
Arroyos Recovery | Recovery
9 |Santa Cruz River 8,500 $448,500 $5.35 $4.70 No No $10.05
@ San Xavier Recovery | Recovery
10 |Pantano, 17,000 $4,744,000| S28.40 Assume Not Yet
TanqueVerde & Use of | Estimated
Rillito Rivers Existing
Wells
11 |Brawley Wash @ 40,000| S$22,114,880| S$56.30 $225| Assume Not Yet
Three Points Use of | Estmated
Existing
Wells
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SITE SITE NAME ANNUAL CAPITAL RECHARGE UNIT RECOVERY UNIT TOTAL

NO. RECHARGE COST COST COST UNIT
VOLUME SIAF SAF COST
AF CAP o&M CAP 0&M YAF
12 |Cortaro Marana 6,000 $120,000 82.05 $0.70 N/A N/A $2.75
Irrigation District (In-lien)
Expansion
13 |BKW Farms 6,200 $75,000 S125 $2.35 N/A N/A $5.60
Expansion (In-lieu)
14 |Avra Valley 19,800 $3,361,800| S17.30 54.05 N/A N/A $21.35
Irrigation District (In-lien)
15 |FICO-Sahuarita 20,000| S$6,686,750| S§34.05 521.40 N/A N/A $55.45
Farms (In-lieu)
16 |ASARCO- 13,000 S981,500== $7.70| S12.00 N/A N/A $19.70%=
Mission Mine (In-lieu)

* The purchase cost of CAP water has not been included in the estimates for any of the potential sites. Permitting costs have not been
included.

** The costs for water quality monitoring and/or treaunent by the mines to compensate for variable quality and reliability of CAP
water are included.

N/A=Not applicable to in-lieu projects.

! Includes land acquisitions @ 33,000/acre
? Includes land acquisitions @ $10,000/acre
* Includes land acquisitions @ $9,000/acre
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RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates,

RRC SITE NO. 1

FACILITY NAME: LOWER SANTA CRUZ FLOOD CONTROL

AND REPLENISHMENT PROJECT

FACILITY
DESCRIPTION

This project is one element of the Northwest Tucson Active Management
Area Replenishment Program (NW TAMA RP) whose primary sponsors
include the Pima County Flood Control District, the Metropolitan Domestic
Water Improvement District, the Towns of Marana and Oro Valley, the U.S.
Bureau of Reclamation, the Central Arizona Project, and the Arizona
Department of Water Resources. The initial phase of the project consists of
approximately 82 acres of spreading basins recharging about 30,000 AF/yr
of CAP water. A later phase may involve spreading basins and
approximately eight miles of managed recharge in the Santa Cruz River bed
recharging about 14,400 AF/yr. The materials excavated for the spreading
basins will be used to construct the Marana flood control levee. The
recharge basins would be located in the south overbank floodplain of the
Santa Cruz River, in sections 2, 3 and 4 of T12S, R11E. The site for the
recharge basins is southeast and upstream of the "ox-bow" segment of the
Lower Santa Cruz River, and is adjacent to the site of the Avra Valley Pilot
Recharge Project (AVPRP) which is also part of the NW TAMA RP.

BASIC ASSUMPTIONS

A 42" pipeline conveyance will be constructed from the CAP canal to the
site of the spreading basins. Pima County Flood Control District will acquire
the site and construct basins in 1997.

RRC SITE NO. 1

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE

CAP Recharge Basins: 0.4 to 150 f/day measured; 2 ft/day for .

(FT/DAY) planning purposes.

2. VOLUME OF 250 ft x 90 acres x 0.15 = 3375 AF. However, it is expected that
POTENTIALLY recharged water would also move laterally.

RECOVERABLE WATER IN

VADOSE ZONE BELOW

RECHARGE FACILITY (AF)

3. DEPTHTO GW (FT)

250t0 300 ft

4. TOTAL HISTORICAL GWL -100 ft between 1952 and 1981;

DECLINE (FT)

+ 45 ft between 1977 and 1994
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RRCSITENO. 1
TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION
5. POTENTIAL TO Yes, but minimal subsidence is predicted.
ALLEVIATE SUBSIDENCE

6. GW QUALITY IMPACTS

A. AMBIENT WATER
QUALITY

B.POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient GW: TDS =418 - 501 ppm; nitrate (N) =2.28 - 17.0
ppm; sulfate = 84 ppm; TOC = 0.2 ppm.

B. CAP water: ave. TDS = 576 ppm; ave. nitrate = 0.13 ppm; ave.
sulfate =241 ppm; ave. TOC = 4.5 ppm. CAP appears on average
to be higher in TDS, TOC and sulfate and lower in nitrate than
ambient groundwater. Recharging CAP water will probably increase
the TDS and sulfate levels and may increase the TOC level in
groundwater, depending upon how much TOC is removed through
the recharge process. Recharging CAP water may dilute the nirate
in groundwater, however, if nirrate is present at high concentrations
in the vadose zone, it could be flushed into the aquifer by the
recharge water, causing groundwater nitrate levels to rise
temporarily. Soil column tests are underway to examine potential
reactions.

C. Tangerine Road & Marana #2 landfills are monitored, located
upgradient and are not likely to be sources of contamination of
water recharged by this project.

Marana #1 waste is being evaluated, however it is not a likely
source of contamination.

D. No known plumes. No exceedances of aquifer stds for VOCS or
pesticides at landfill monitoring wells.
The site has not been previously farmed.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY

Transmissivity estimate of 13,000 ft*/day (Whallon, 1983);
Impeding layer in vadose at 100 feet bls has Ksat of 10 to 10~

OF AQUIFER, | f/day but does not appear to be continuous.

IMPERMEABLE LAYERS IN Additional data will be available soon because of on-going ADWR-
VADOSE ZONE, SURFACE funded studies and groundwater investigations at the AVPRP.
ELEVATION OF FACILITY

(MSL), ETC.

8. ESTIMATED ANNUAL 30,000 AF/yr

RECHARGE VOLUME
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‘ECONOMIC FACTORS

RRC SITE NO. 1
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs (basins) = $4,975,153. Annual cost for 20 yrs @ 8%
=3$506,738 or $16.89/AF
A. Pump station w/55.25 cfs @ 270.65 BHP capacity and turnout at
the CAP canal; 800 If of 42" Transmission line; 5000 If of 44" and
5000 If of 34" lined ditch.

B. Excavation of basins & channels = 1,387,500 cy. Assume 50%
of excavation costs are paid by the P.C. Flood Control District for
construction of Marana leves; land acquisition = 90 acres @
$3,000/acre; fencing and 3 monitoring wells with monitoring
equipment.

2. AVERAGE ANNUAL O&M
COSTS
(ENERGY, CONVEYANCE

Annual O&M costs = $191,122 /yr, or $6.37/AF, including costs of
groundwater monitoring, vegetation and erosion control,
conveyance system maintenance, and electrical power.

SYSTEM MAINTENANCE,

RECHARGE SYSTEM Total annual cost for CAP recharge = $16.89 + $6.37 = 323.26/AF
MAINTENANCE)

3. LAND & RIGHT OF WAY Private and state - discussions ongoing between PCFCD, SLD and
ACQUISITION BKW;

(AVAILABILITY, Present land use is grazing;

OWNERSHIP, COST, ACRES Approximately 90 acres will have to be acquired by purchase or
REQUIRED, LAND USE lease.

COMPATIBILITY, PRIOR
LAND USE)

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

In the 100-year floodplain of Lower Santa Cruz River; near Avra
Valley airport; archaeologic surveys to be completed in June 1996.
Section 7 issues may be shortly resolved by Bureau of Reclamation
and U.S. Fish & Wildlife.
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ECONOMIC FACTORS

RRC SITENO.1
DESCRIPTION/DATA/ASSUMPTION

5. REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

Permits needed; ADWR Facility and storage permits

ADEQ 401 permit

Town of Marana floodplain use permit

Section 7 if BOR is involved in CAP environmental enhancemeat
No Section 404 is needed.

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Recovery using 800-ft. deep wells within 1 mi. radius. Assumed
capital cost = $8.50/AF (includes well & pipeline costs); Assumed
energy cost for recovery = $37/AF; assume any treatnent occurs at
POU or at Tucson treatment facility.

Total annual cost for recovery = 345.50/AF.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

1997 Construction of basins, permitting.
1998 Operation of 1st phase recharge.
1999 Continued expansion of recharge.




BENEFITS

EXTENT OF REGIONAL

FINAL DRAFT

RRC SITE NO. 1
DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

Marana, MDWID and CAWCD have expressed interest in
potential use of the facilities.

2. RECHARGE OBJECTIVES
. THAT CAN BE MET BY THIS
FACILITY

OBJECTIVE

+ RECOVERY FOR POTABLE USE

+« FOR NON-POTABLE USE

* ANNUAL STORAGE/RECOVERY

XNNNE

+ LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

+ SHORT-TERM STORAGE, RECOVERY @SAME X
LOCATION

* SHORT-TERM STORAGE, RECOVERY @DIFFERENT
LOCATION

b

* RECHARGE/NO RECOVERY

+ CAWCD RELIABILITY STORAGE

+ WATER PROVIDER RELIABILITY STORAGE

+ ASSURED WATER SUPPLY RECHARGE

* RIPARIAN ENHANCEMENT

« SUBSIDENCE CONTROL

P B B B B B e

* CONTAIN/MANAGE POOR QUALITY
GROUNDWATER

~« STATE WATER BANK X

« SAWRSA CLAIMS SETTLEMENT | x

3.RECREATIONAL USES

Trail use - De Anza National Historic Trail and Pima County

regional trail system; bird watching, hiking, biking.
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EXTENT OF REGIONAL RRC SITE NO. 1

BENEFITS DESCRIPTION/DATA/ASSUMPTION
4. ENVIRONMENTAL It is anticipated that the CAP recharge basins would be
BENEFITS constructed in such a way as to provide additional wildlife

L

benefits.
The High Plains Effluent Recharge Project, also an element of
the NW TAMA Replenishment Program, was approved for an
Arizona Water Protection Fund Grant, and Highplains Ground
Water Recharge funding. This project integrates riparian
protection and enhancement with operation of the Lower Santa
Cruz River Replenishment Project.

CURRENT STATUS

RRC SITE NO. 1
DESCRIPTION/DATA/ASSUMPTION

1. SITEEVALUATION

Yes - ongoing by PCFCD.

2. BOREHOLES/TEST-PITS

Yes - completed.

3. EXISTING OR PROPOSED
FUNDING (3,SOURCES)

Yes - PCFCD will construct basins as part of levee project.

4. PILOT PERMIT APPLIED
FOR/ISSUED

None, permit for full-scale CAP project to be submitted.

5.FINAL STORAGE
FACILITY PERMIT ISSUED

Could be issued by 1997.

6. OTHER PERMITS APPLIED
FOR/ZISSUED

None.




FINAL DRAFT

RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary informaton based on conceptual project design and cost estimates.

RRC SITE NO. 2

FACILITY NAME: CDO RECHARGE AND RECOVERY PROJECT

FACILITY
DESCRIPTION

The Canada Del Oro Recharge and Recovery Project would armificially
recharge untreated CAP water by using spreading basins and managed in-
channel recharge. This project is one element of the Northwest Tucson
Active Management Area Replenishment Program (NW TAMA RP), whose
sponsors include Pima County, the Metropolitan Domestic Water
Improvement District (MDWID), the towns of Marana and Oro Valley, The
U.S. Bureau of Reclamation, and the Arizona Department of Water
Resources. CAP water would be pumped from approximately Tangerine
Road and I-10 to a reservoir at the 2800 ft elevation near Tangerine and La
Carniada Boulevard. Water would then be diverted from the reservoir to two
recharge areas and for direct use by golf courses. Two smaller diameter
pipelines would deliver water by gravity to spreading basins at La Cafiada
Boulevard/CDO and Tangerine Road/Big Wash. Electrical energy would be
generated from the La Cafiada Boulevard pipeline by a turbine to recover
energy costs associated with boosting CAP water from the reservoir through
a pipeline to Rancho Vistoso golf courses. Minor acreage purchase would
be required for the basins located at the Big Wash recharge area, the
reservoir site and right-of-way for the pipeline. Pima County owns the land
at the proposed Oasis recharge site. The actual pipeline alignments,
spreading basin sizes and length of reach of in-channel recharge have not yet
been determined.

An alternative pipeline route to Linda Vista Road could be selected if the
feasibility assessment and participants are mutually supportive.

BASIC ASSUMPTIONS

Water treatment costs are minimal at recovery wells.

Project will be constructed through funds by water providers and
state/federal government. Postage-stamp rates used for O & M pumping lift
costs to the 2800 ft contour. Electricity generated from gravity flow is used
to balance energy costs to lift water to golf courses.

CDO in-channel Recharge: reach I(north of Linda Vista)=6.1mi x 2200
AF/yr/mi =13,420 AF/yr
reach 2(south of “ ")=0.5 mix 2700 AF/yr/mi = 1,350 AF/yr

Big Wash basin recharge =4 ac x 8 ft/d x182.5d/yr = 5,840 AF/yr

Oasis basin recharge =2 ac x 3 ft/d x 182.5 d/yr =1.095 AF/yr
Total recharge 21,705 AF/yr

Say 25,000 AF/yr
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TECHNICAL CRITERIA

RRC SITE NO. 2
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FI/DAY)

Long-term esdmates from Dames & Moore (1996) collected on
CDO/Big Wash

Big Wash 8 feet/day

CDO Wash 8 feet/day

Oasis Site 3 feet/day

2. VOLUME OF
POTENTIALLY
RECOVERABLE WATER IN
VADOSE ZONE BELOW
RECHARGE FACILITY (AF)

89,620 AF

Used Table 5-5 in Tucson Water Recharge Feasibility Report
(1989) with updated estimates for Reach 2 using current depth-io-
water data collected by Metro Water District (1996). Reach 2 in
Table 5-5 had an average depth to groundwater of 93 feet and toral
potential recoverable groundwater of 10,000 AF/mi. Recent
measurements have shown the average to be 188 feet, so the arnount
of recoverable groundwater would be 18,200 AF/mi x 0.5 mi =
9,100 AF for reach 2, plus 13,200 AF/mi x 6.1 mi= 80,520 AF for
Reach 1.

3. DEPTH TO GW (FT)

Reach Average Deoth-to-water

1 136 feet

2 188 feet

Data source for Reach 2 is current depth-to-water collected by
Metro Water District (1996)

4. TOTAL HISTORICAL GWL
DECLINE (FT)

60 - 70 feet (or 1 foot/year)

Information with Hydrogeologic Report for Metro Water District
Assured Water Supply by Errol L. Montgomery & Associates
(19995)

5. POTENTIAL TO
ALLEVIATE SUBSIDENCE -

Yes, groundwater is being mined because pumpage exceeds natural
recharge and pumpage is expected to increase to meet future urban
development.
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TECHNICAL CRITERIA

RRC SITE NO. 2
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient groundwater: TDS =98 - 204 mg/};
nitrate (N) = 0.02 - 3.0 mg/1; sulfate = 3.6 - 14.9 mg/l;
TOC data not yet available.

B. Yes, increases in TDS and hardness, potential THM formation.

C. None, PAG Water Quality State of the Region Report (1994),
PAG Draft Landfill Map (1996), PAG/Metro Wellhead
Vulnerability Report (1995) and Figure 2 in City of Tucson
Assessment of Cap Water Recharge Alternatives (1996).

D. None, unless recharge occurs in Reach 2 and storage is less than
recovery. Same data sources in B above.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

Transmissivity of aquifer varies between 45,000 to 50,000 gpd/ft
along the Big Wash and CDO. Data from aquifer tests conducted by
Errol L. Montgomery & Associates for Rancho Vistoso Water
Company and Metro Water District. Transmissivity values for the
unsaturated portion of the Fort Lowell Formation is unknown. It is
anticipated that modeling studies by Errol L. Montgomery &
Associates for Pima County Flood Control District through an
augmentation grant with ADWR will provide some estimates. The
Task 3 report for this investigation found no significant
impermeable layers in the vadose zone except at the confluence of
the Big Wash and CDO Wash.

Elevation of pump’ intake at CAP aqueduct is 2040 feet and
elevation of delivery point is 2800 feet.

A pilot recharge basin test using groundwater as the source water
will be needed at both the Big Wash and La Cafiada/CDO site.

8. ESTIMATED ANNUAL
RECHARGE VOLUME

25,000 AF/year.
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ECONOMIC FACTORS

RRC SITE NO. 2
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A.DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = $18,217,795. Annual costs for 20 yrs@ 8% =
51,855,550 or $74.22/AF

A. 50,795 If of 36 inch pressurized pipeline with a capaciry of 46.0
cfs (25,000 AF/year, pumping 18 hrs/day) from Tangerine Road/I-
10 to a reservoir at Tangerine Road/La Cadada Boulevard; 18,760
If of 30" pipe to Big Wash; 14,400 If of 16" to CDO Wash); and two
pump stations pumping 46 cfs @ 3020 BHP. Also, an electrical
recovery system would be installed at the PRV at the end of the
pipeline to CDO Wash, and 2.5 miles of small diameter pipeline
with a booster station at the reservoir would provide unweated CAP
water to the Rancho Vistoso golf courses. The two fixed speed,
3020 hp pump stations are needed to lift the water for a total head
of 927 feet. The first station would be at the CAP turnout facility
with an intake level of 2040 feet. Earthwork for pipeline is assumed
to fall between urban and rural cost per linear foot. It is assumed
two crossings of Tangerine Road would be needed, one to the

reservoir and one leaving the reservoir to the golf courses and Big
Wash.

B. Four acres of basins needed at Big Wash, plus 2 acres for buffer
and control facilities. Two acres of basins required at CDO Wash,
plus one acre for control facilities. Five monitor wells with
equipment; and flow measuring devices at the basins. Bulldozer or
backhoe plus an operator to reconstruct in-channel berms as needed
after large storm events to promote spreading CAP water for
infiltrating in area of need. No recovery facilities needed because of
use of existing wells. '

Possible treatment system at wells to control pH. Disinfection
already in place at Metro Water District wells.

| 2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

O & M costs = §2,455,970 fyr, or S98.24/AF. If CAWCD approves
postage-stamp costs to lift water to 2800 feet, O & M costs =
$652,594, or 326.10/AF. Maintenance required for pump siation,
pipelines, reservoir, recharge basins and in-channel berms.

Total recharge annual costs:

minimum = $74.22 + $26.10 = $100.32

maximum= $74.22 + $98.24 = S5172.46
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ECONOMIC FACTORS

RRC SITE NO. 2
DESCRIPTION/DATA/ASSUMPTION

3.LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE

Stream reach and Oasis site owned by Pima County. Assumes no
fes because project would provide recreational and environmental
enhancement opportunities. Five acres needed for reservoir and
booster station. Six acres of recharge basins, plus an additional 3
acres for control facilities. Seventesn acres of right-of-way

COMPATIBILITY, PRIOR acquisition (35 foot width).

LAND USE)

4. ENVIRONMENTAL Archeological to be investigated in 1996.

CONSTRAINTS WLB Group (1996) found that the increase in flooding potential is
(ARCHEOLOGICAL, minimal by constructing project.

AESTHETIC, HABITAT-
RELATED, FLOODING

No landfills or superfund sites.
Section 7 issues may be shortly resolved by Bureau of Reclamation

POTENTIAL, OTHER) and U.S. Fish & Wildlife.
5. REGULATORY Section 7 - U.S. Fish & Wildlife
CONSIDERATIONS (ADWR, ADEQ interpretation of Surface Water Treatment Rule

ADEQ, PCFCD, FEMA, CCE,
F&WL, SAWRSA, ETC.)

404 permit from Army Corps of Engineers
Full scale recharge and storage permits from ADWR

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTHTO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Use existing wellfields as recovery wells due to close proximity to
recharge area. This provides the benefit of no additional capital
costs because wells are within AOHI. As depth to water rises,
pumping costs would decrease or remain constant. Rapid water
quality changes in TDS, hardness and sodium could create negative
public reaction depending on the quickness of recharge water being
intercepted by the recovery wells. Disinfection would be needed at
Rancho Vistoso and Cafiada Hills wells. Metro Water District wells
already are equipped with wellhead disinfection. The water
companies may also need to install treatment systems to control the
pH of the recovered water to avoid corrosion problems. It is
uncertain if additional treatment will be required by the Surface
Water Treatment Rule.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

3 -5 years total:

1 - 2 years for permits/pilot project
1 year for design

1 - 2 years for construction
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EXTENT OF REGIONAL
BENEFITS

“RRC SITE NO. 2

DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

Town of Marana, Town of Oro Valley (Casiada Hills ard Rancho
Vistoso Water Companies) and Mewo Water District. There is a
short term opportunity within the first 20 vears for the State Warer

Bank or CAWCD to utilize the excess capacity.

Water providers desire to use project as a regional solution to

satisfy ADWR’s 100 year assured water supply requirements.

2. RECHARGE OBJECTIVES
THAT CAN BE MET BY THIS
FACILITY

OBJECTIVE

YES

NO

*RECOVERY FOR POTABLE USE

* FOR NON-POTABLE USE (Goif Courses)

* ANNUAL STORAGE/RECOVERY

* LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

Kl R R K

+ SHORT-TERM STORAGE, RECOVERY @SAME
LOCATION

>~

+ SHORT-TERM STORAGE, RECOVERY @DIFFERENT
LOCATION

+ RECHARGE/NO RECOVERY

+ CAWCD RELIABILITY STORAGE

+« WATER PROVIDER RELIABILITY STORAGE

* ASSURED WATER SUPPLY RECHARGE

* RIPARIAN ENHANCEMENT

* SUBSIDENCE CONTROL

ERS Il B I (e B

+ CONTAIN'MANAGE POOR QUALITY
GROUNDWATER

* STATE WATER BANK  (Short term, 20 years)

+ SAWRSA CLAIMS SETTLEMENT

3. RECREATIONAL USES

Trails, parks and equestrian uses.

4. ENVIRONMENTAL
BENEFITS

Vegetation enhancement in existing riparian zone; habitat for
wildlife; alleviation of potential subsidence; halt groundwater
declines; solves long-term drought management concem.
Public wants multi-purpose public works projects: water supply,

environmental and recreational components.
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CURRENT STATUS

RRC SITE NO. 2
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

Feasibility study in progress, expected completion date FY96-97.

2. BOREHOLES/TEST-PITS

Investigations completed and results highly_fa_vorable.

3. EXISTING OR PROPOSED
FUNDING (3,SOURCES)

Current funding sources: Bureau of Reclam_atioh, _A_xDWR,
MDWID, Pima County, Oro Valley, and Marana.

Proposed additional funding sources: CAWCD and State Water
Bank.

4. PILOT PERMIT APPLIED
FOR/ASSUED

Pilot project permit not required since pilot operation would use
groundwater.

5. FINAL STORAGE
FACILITY PERMIT ISSUED

Must wait first for results of feasibility study and pilot project.

6. OTHER PERMITS APPLIED
FOR/ISSUED.

Must wait first for results of feasibility study and pilot project




FINAL DRAFT .
RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 3
FACILITY NAME: AVRA VALLEY PILOT RECHARGE PROJECT
FACLLITY This project is one element of the Northwest Tucson Active Management
DESCRIPTION Area Replenishment Program (NW TAMA RP) whose primary sponsors

include the Metropolitan Domestic Water Improvemeat District and the
Central Arizona Project (CAWCD). Site is a 60 acre state land lease, north
of Avra Valley Airport, section 3, T12S, R11E. Pilot project will recharge
4,000 AF/yr for 2 years in 10 acres of infiltration basins utilizing abandoned
material borrow pits. Present status: permits obtained, conveyance ditch
completed, basin constwuction ongoing, monitoring well completed, facility
should be operational by July, 1996.

BASIC ASSUMPTIONS | Successful pilot project could result in a full scale project lasting 20 years
with a recharge rate less than 10,000 AF/yr; max. Facility size at buildout
approximately 50 acres of basins; no short term plans for recovery, however
recovery is possible during the facility life.

RRC SITE NO. 3

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION
1. INFILTRATION RATE | <l ft/day estimated from infiltrometer data, pilot operation will
(FT/DAY) define the long term rate.
2. VOLUME OF 1,200 AF directly below facility, assuming 50 acres basins, 240 fest
POTENTIALLY unsaturated material from present water table to within 50 ft of land
RECOVERABLE WATERIN surface, 0.10 Sy. Recharge water is expected to move laterally and
VADOSE ZONE BELOW not remain under facility.
RECHARGE FACILITY (AF)
3.DEPTHTO GW (FT) 290 ft.
4. TOTAL HISTORICAL GWL Decline = 100 ft. 1952-1981, rate = 3fvyr
DECLINE FT) Rise = 45 ft. 1977- 1994, rate = 2.5 ft/yr
S.POTENTIAL TO Subsidence documented northwest of facility, potential exists to
ALLEVIATE SUBSIDENCE slow subsidence since groundwater flow from facility is roughly to

the northwest.
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TECHNICAL CRITERIA

RRC SITE NO. 3
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient TDS = 500-600 mg/]
Ambient nitrate (N) = 7-5 mg/l

B. Low potential for groundwater quality degradation, native
groundwater is higher in nitrate but lower in TDS than CAP water.
C. No documented existing contamination, Tangerine landfill is
located 2 miles northeast, upgradient of facility. Monitoring at
landfill shows no contamination plumes.

D. No contaminant plumes documented in area, recharge will not
result in migration of any poor quality water.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

Transmissivity to be determined by aquifer test in June 1996. Soil
borings indicated presence of fine-grained zones in unsaturated
zone at about 30 ft. bls, could have the potential to retard vertical
flow if laterally continuous.

8. ESTIMATED ANNUAL
RECHARGE VOLUME

4,000 AF/year
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ECONOMIC FACTORS

RRCSITE NO. 3
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE -

SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORX, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = $292,433. Annual costs expressed over 20 yrs @
8% =829,785/yr or S7.45/AF (the actual cost would be SO/AF since
state demonstration funds are being used. The annual cost is being
expressed for comparative purposes).

A. CAP water will be wheeled thrgugh the existing lined ditch from
the pump station at CAP canal to the BKW groundwater savings
facility; gravity flow about 1 mile to facility turnout; ditch capacity
is about 50 cfs. Wheeling cost approximately

S15/ AF for energy and O&M.

B. Minimal earthwork required by utilizing existing gravel pits.
Facility consists of a quadrilateral 11 acre basin divided into 4
cells. Potential for 50 acres of basin at full scale project. Facility
inflow controls will be manual valves. Flow measurement and basin
water levels will be monitored e®ntinuously and transmitted to CAP
headquarters. One monitor well and piezometers to be installed to
document aquifer response to recharge.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

Annual O & M costs = $115,000/yr, or $28.75/AF, including
vegetation & erosion control, conveyance maintenance, wheeling
charge and monitoring.

Total recharge annual cost = §7.45 + $28.75 = $36.20/AF
(actually only $28.75/AF)

3. LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

60 acre state land lease @ S15,000/yr, may pursue purchase after 2
year pilot study.

Historic land use was grazing and materials excavation.

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

No known environmental constraints
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ECONOMIC FACTORS

RRCSITE NO. 3
DESCRIPTION/DATA/ASSUMPTION

5.REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

Underground storage facility permit approved, no floodplain or
section 404 required. Due to proximity to airport, FAA bird
abatement plan was prepared.

ADWR hydrologic testing permit was obtained to conduct pump
test of monitoring well.

6. RECOVERY Assume recovered water pumped back into CAP canal for delivery;
ASSUMPTIONS (LOCATION no treatrnent for ag use; other use may require treatment at place of
OF RECOVERY SYSTEM, use. Recovery wells at 800' deep located adjacent to canal to reduce
DEPTH TO GWL, pipeline runs.

TRANSMISSIVITY OF Assume: energy = $37/AF; wells, pipelines, O&M = 38.50
AQUIFER, POTENTIAL USE | Total cost for recovery = $37 + $8.50 = 345.50/AF

OF EXISTING WELLS &

PIPELINES, REQUIREMENT May be possible to reduce recovery costs by utilizing existing
FOR TREATMENT, ETC.) agricultural wells in the area.

7. TIME REQUIRED TO Pilot project operation by July 1996, full scale possible by June |
IMPLEMENT (PERMITS, 1998. :

DESIGN, CONSTRUCTION,
ETC.)
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EXTENT OF REGIONAL RRC SITE NO. 3

BENEFITS DESCRIPTION/DATA/ASSUNMPTION

1. MULTIPLE USERS OF Facility designed, constructed and operated by CAWCD using state
CONVEYANCE, RECHARGE, demonstration project funds. Storage capacity available for entities
AND/OR RECOVERY with CAP subcontracts and water storage permits, or to the
FACILITIES CAGRD.

Conveyance oversized to deliver to BKW groundwater savings

faciliry, and the Avra Valley Pilot Project.

2. RECHARGE OBJECTIVES
THAT CANBEMETBY THIS
FACILITY

OBJECTIVE

NO

* RECOVERY FOR POTABLE USE

* FOR NON-POTABLE USE

* ANNUAL STORAGE/RECOVERY

* LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

><><><><|;§
N

+ SHORT-TERM STORAGE,RECOVERY @SAME
LOCATION

* SHORT-TERM STORAGE, RECOVERY @
DIFFERENT LOCATION

bS

+ RECHARGE/NO RECOVERY

« CAWCD RELIABILITY STORAGE

+ WATER PROVIDER RELIABILITY STORAGE

* ASSURED WATER SUPPLY RECHARGE

HRK R XX

« RIPARIAN ENHANCEMENT

* SUBSIDENCE CONTROL

+ CONTAIN/MANAGE POOR QUALITY
GROUNDWATER -

* STATE WATER BANK

* SAWRSA CLAIMS SETTLEMENT

3. RECREATIONAL USES

None Planned.

4. ENVIRONMENTAL
BENEFITS

Not an objective, recharge project only.




FINAL DRAFT

CURRENT STATUS

RRC SITE NO. 3
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

Preliminary evaluation complete, pilot phase evaluation under way.

2. BOREHOLES/TEST-PITS

Boreholes, soil analysis, infiltrometer tests all completed.

3. EXISTING OR PROPOSED
FUNDING (§,SOURCES)

Funded through state demonstration project funds.

4. PILOT PERMIT APPLIED
FOR/ISSUED

Permit issued.

5.FINAL STORAGE
FACILITY PERMIT ISSUED

Will be applied for toward end of pilot project, mid 1998.

6. OTHER PERMITS APPLIED
FOR/ISSUED

State Land ROW permit issued, archeological clearance, FAA Bird
attractant mitigation plan filed.
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RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 4

FACILITY NAME: PIMA MINE ROAD SURFACE BASIN PROJECT

FACILITY
DESCRIPTION

This project, which is jointly sponsored by the City of Tucson and the
Cenrtral Arizona Project (CAWCD) was identified during Phase B of the
Tucson Recharge Feasibility Assessment (TRFA) as being viable for
recharging excess CAP water. The 690-acre site is located in T16S, R14E,
Sections 19 & 30. It is two miles east of the terminus of the CAP aqueduct,
about 15 miles south of Tucson, north of Pima Mine Road and east of the
Santa Cruz River. The previous site use was agricultural. For the pilot phase,
14 acres of infiltration basins are planned for Basin 4. Eight 1.8-acre cells
will be initially designed and conszucted for Basin 4. The full project was
initially planned to contain five basins, but the design report (CH2M Hill,
1993) eliminated Basin # 1 because of its encroachment on the Santa Cruz
River floodplain, and eliminated Basin # 5 because of the presence of
relatively fine-grained soils, thereby leaving three basins with about 42 acres
of infiltration area. A turnout into the Santa Cruz River at the Pima Mine
Road bridge is also being investigated. Acquisition of the site, which is
owned by ASARCO, is occurring through the condemnation process. City
and CAWCD have a right of use easement. CAWCD will be the recharge
facility owner/operator, with the City of Tucson receiving 50% of the
recharge credits. There are three other potential projects which can be served
from the CAP turnout: Use by ASARCO Mine (ASARCO-Mission Project),
in-channel recharge in the upper Santa Cruz River (The Santa Cruz River @
San Xavier District Project), and groundwater savings to irrigate existing
pecan orchards (The FICO-Sahuarita Project).

BASIC ASSUMPTIONS

1. Pilot project capacity is of 10,000 AF/year; full project capacity is
designed at 23,000 AF/year.

2. Conveyance of untreated CAP water from new CAP turnout via 24" and
36" pipeline - about 2.2 miles (11,696").

3. Boreholes and backhoe pits have been previously constructed indicating
infiltration rates from 1.5 to 71.4 feet per day (from surface to 12 feet below
surface).

4. No current plans for recovery of recharged water.

5. Basins to be operated with 50 percent wetting and 50 percent drying.
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TECHNICAL CRITERIA

_ RRC SITE NO. 4
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FI/DAY)

Variable from 1.5 to 71.4 ft/day
Assumed for Basin 4 = 5 ft/day; and 2 ft/day for Basins 2 & 3

2. VOLUME OF
POTENTIALLY
RECOVERABLE WATER IN
VADOSE ZONE BELOW
RECHARGE FACILITY (AF)

Vadose zone volume = 14 acres x 130 feet=1,820%x0.10=182 AF.
182 AF + 4 = 45 AF for Basin 4 for 14-acre initial pilot recharge
project. Full project implementation of three basins = 546 AF.

3. DEPTH TO GW (FT)

130 feet

4. TOTAL HISTORICAL GWL
DECLINE (FT)

10-20 feet from 1982 to 1992
From 1947-1981, total water level decline was 100-150 feet.

5. POTENTIAL TO
ALLEVIATE SUBSIDENCE

This area is in the center of a potential land subsidence area having
potential of greater than 10 feet subsidence by 2030. Although there
is a possibility of mitigation of potential subsideace, there is also
the possibility of surface recharge causing an increase ineffective
intergranular stress which may exacerbate potential subsidence.

6. GW QUALITY IMPACTS

A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D.MIGRATION OR

A. Ambient GW quality =450 TDS (variable); Nitrate (N) has been
as highas 11.1 mg/l

B. Untreated CAP could increase groundwater TDS
C. Past Agricultural activity; possible impacts from upgradient

mines tailings, leachate and agricultural activity or a near-site
mineral recovery facility.

D. Could positively impact containment of mines tailings sulfate -
plume to the west and agricultural nitrate plume to the east through

CONTAINMENT OF mounting. Hydrogeologic modeling of subsurface required.
CONTAMINANT PLUMES

7. OTHER TECHNICAL Surface elevation from 2650' to 2635".

ISSUES (TRANSMISSIVITY Test borings to water table indicate presence of impeding layers
OF AQUIFER, beneath the site which will be further evaluated during the pilot
IMPERMEABLE LAYERS IN period.

VADOSE ZONE, SURFACE

ELEVATION OF FACILITY

(MSL), ETC.
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RRC SITE NO. 4

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION
8. ESTIMATED ANNUAL 23,000 AF/year
RECHARGE VOLUME

RRC SITE NO. 4
ECONOMICFACTORS DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORXK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

Capital costs = $16,722,265. Annual cost for 20 yrs @ 8% =
31,703,225 or 374.05/AF

A. Primary conveyance is CAP turnout and 9436 If 36" and 2260 If
of 24" pipeline; also included are approximately 5660 If of 24',
3230 If of 16" and 12,864 If of 12' distrioution piping, six
monitoring wells, and modifications to the SCR bridge ar Pima
Mine Rd to suspend the conveyance line from it

B. Approximately 714,000 cy of excavation required. Basins 10-12’
below grade. Berming required to protect from flooding.

2. AVERAGE ANNUAL O0&M

Anticipated annual O/M for 14 acres of recharge basins is 14 x

COSTS (ENERGY, 31200 = $16,800. Three basins = $50,400/year, or $2.19/AF.
CONVEYANCE SYSTEM

MAINTENANCE, RECHARGE | Toral annual cost = 374.05 + 32.19 = $76.24

SYSTEM MAINTENANCE)

3. LAND & RIGHT OF WAY Acquisition of site in condemnation process. ASARCO owns site.
ACQUISITION Court will set value of the Pima Mine Road Site since a large
(AVAILABILITY, difference in City appraisal and ASARCO appraisal based on sand

OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

and gravel mining.
Historical land use was agricultural/grazing.
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RRC SITE NO. 4
ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
4. ENVIRONMENTAL Archaeological clearance obtained.
CONSTRAINTS Eavironmental study underway by CAWCD.
(ARCHEOLOGICAL, Cymet facility now closed. No wildlife enhancement planned. No

AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

recreation planned.

5. REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

Pilot Underground Storage Facility and Water Storage Permit
applications have been submitted and determined to be complete
and correct. Floodplain clearance, monitor-well permits, hydrologic
testing permits, and Fish and Wildlife abatement are regulatory
considerations for which applications have not yet been made.

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

On-site recovery of recharged water not planned at this time. If
recovery desired, new wells north of site would be installed and
integrated with existing Santa Cruz wellfield.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

Demonstration startup planned for October 1996
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EXTENT OF REGIONAL
BENEFITS

RRC SITE NO. 4

DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

Shared storage capability; subsidence mitigation; potential plume
containment. The cost of the CAP turnout could be shared with the
ASARCO-Mission, USCR @ San Xavier, and FICO-Sahuarita
projects; the cost of the pipe between the turnout and the river could
be shared with the USCR @ San Xavier, and FICO-Szhuarita |
projects; and the cost of the pipe from the river to the PMR delivery
point could be shared with the FICO-Sahuarita project, thereby
reducing construction costs for all four projects.

2. RECHARGE OBJECTIVES
THAT CAN BE MET BY THIS
FACILITY

OBJECTIVE

NO

+ RECOVERY FOR POTABLE USE

« FOR NON-POTABLE USE

+« ANNUAL STORAGE/RECOVERY

YES
X
X
X

+ LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

« SHORT-TERM STORAGE, RECOVERY @ SAME
LOCATION

+ SHORT-TERM STORAGE, RECOVERY @
DIFFERENT LOCATION

« RECHARGE/NO RECOVERY

« CAWCD RELIABILITY STORAGE

+ WATER PROVIDER RELIABILITY STORAGE

+ ASSURED WATER SUPPLY RECHARGE

KX XK=

* RIPARIAN ENHANCEMENT

« SUBSIDENCE CONTROL

« CONTAIN'MANAGE POOR QUALITY
GROUNDWATER

« STATE WATER BANK

"« SAWRSA CLAIMS SETTLEMENT

3. RECREATIONAL USES

None planned.

4. ENVIRONMENTAL
BENEFITS

Secondary benefirts associated with recharge.
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CURRENT STATUS

RRC SITE NO. 4
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

Multiple reports have bezn completed from 1991 through 1994 for
the proposed basins and pipelines. Subjects include soils and
infiltration investigations, conceptual design, hydrogeologic
investigations, surveys, archaeological and environmental surveys,
opinions of cost, route studies, and geotechnical investigations.

2. BOREHOLES/TEST-PITS

Completed under basin investigations between 1991 and 1994.

3. EXISTING OR PROPOSED
FUNDING (S,SOURCES)

Joint funding (50%/50%) via Intergovernmental Agreement
between City of Tucson and CAWCD (state demonstration recharge
funds). $508,100 contract issued for final design and construction
services.

4. PILOT PERMIT APPLIED
FOR/ISSUED

Pilot permit application filed with ADWR.
Facility permit application filed.
Storage application filed.

5.FINAL STORAGE
FACILITY PERMIT ISSUED

Anticipated after 2-year pilot phase in late 1998.

6. OTHER PERMITS APPLIED
FOR/ISSUED

None.
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RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 5

FACILITY NAME: CENTRAL AVRA VALLEY STORAGE AND

RECOVERY PROJECT

FACILITY
DESCRIPTION

Approximately 660 acres of recharge basins, on City of Tucson owned land
in T13S, R10E, Sections 24 & 25, T13S, R11E, Sections 30 & 31, and T14S,
R11E, Section 6. About 1.75 miles of 42" pipe will deliver raw CAP water
from the CAP canal located east of the site. Up to 25 recovery wells will
produce up to 60,000 AF/yr from the site and deliver the water to the Snyder
Hill pumping plant forebay at the CAP Treatment Plant site to pump to the
Clearwell Reservoir for delivery to the distribution system by gravity. This
project is designed to comply with Proposition 200, a citizens initiative
passed by City voters in 1995. It will initially recharge and recover a volume
of CAP water equal to the current annual groundwater withdrawals from the
City's central wellfield. The Ciry will then cease operation of the central
wellfield wells, allowing groundwater levels to rise due to net natural
recharge.

BASIC ASSUMPTIONS

Annual capacity for recharge is 60,000-100,000 AF. Up to 660 acres of
recharge basins based on an assumed infiltration rate of % foot per day and
a 1:1 wet/dry operational cycle. There are 25 planned recovery wells for the
facility.

RRC SITE NO. 5

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE

(FT/DAY)

Assumed to be ¥ foot/day.

2. VOLUME OF
POTENTIALLY

RECOVERABLE WATER IN
VADOSE ZONE BELOW
RECHARGE FACILITY (AF)

660 acres x 370 ft x 0.10 = 24,420 AF.

3. DEPTH TO GW (FT)

Varies from 360’ to 380'.

4. TOTAL HISTORICAL GWL Varies from 100" to 150".

DECLINE (FT)

5.POTENTIAL TO

ALLEVIATE SUBSIDENCE

Moderate - it is planned as a "put & take" facility.
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TECHNICAL CRITERIA

RRC SITE NO. 5
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A.TDS =206 mg/l

B. There will be a transitional change from Avra Valley
groundwater quality to CAP water quality in the vicinity of project.

C. Previously agricultural land. No known landfills on site. No
pesticides or elevated levels of nitrate have been identified.

D. No known contaminant plumes in vicinity of project site.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

Impeding layers may be present in vadose zone. No observed
cascading water or poor surface drainage.

8. ESTIMATED ANNUAL
RECHARGE VOLUME

60,000 AF/year
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ECONOMIC FACTORS

RRC SITE NO. 5
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Total capital costs = 360,215,327. Annual cost over 20 yrs @ 8%
= 86,133,156 or $102.22/AF, broken down as follows:

Recharge Capital costs = $8,687,441. Annual cost for 20 yrs @ 8%
= §884,848 or S14.75/AF

Recovery Capital Costs = $51,527,886. Annual cost for 20 yrs@ 8%
= 35,248,308 or $87.47/AF

A. CAP turnout @ existing 36" dia. manhole on 108" dia. CAP
pipeline; 9240 If of 42" conveyance pipeline; and 60,720 If of 60"
recovered water conveyance pipeline.

B. Excavation of top 12" of soil for basin & berm construction =
1,064,300 cy. On-site components include 5280 If lined 48"
conveyance ditch; 10,720 If of lined 34" conveyance ditch; 8,420’
deep, eight 4" dia. monitoring wells; 25 recovery wells, 700" deep;
1867 If of 60", 1867 If of 54", 5280 If of 48", 3960 If of 42", 3574
If of 36", 934 If of 30", 2640 If of 24", 2640 If of 20", 1867 If of 16"
and 36576 If of 12" recovered water collection pipelines; and a
110.5 cfs @ 3439 BHP recovered water pumping station.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

Total O & M costs = §1,608,574 or $26.81/AF, broken down as
follows:

Recharge O & M costs = §170,000 or $2.83/AF, including costs of
groundwater monitoring, vegetation & erosion control, and
conveyance system maintenance.

Recovery O & M costs = §1,438,574 or $23.98/AF, including costs
for recovery system maintenance and electrical power.

3.LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

No cost for land. City owned property for basins and wells. Public
right-of-way and/or private land may be required for pipeline to
treatment plant site.

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

Previous agricultural land. No significant archaeological sites are
anticipated or other issues other than flooding are expected.
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RRC SITE NO. 5

ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
5.REGULATORY Recharge and recovery permits will be necessary as well as
CONSIDERATIONS (ADWR, floodplain review. Monitoring will be required for the facility to

ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

evaluate both recharge and recovery.

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Recovery will be through 25 wells located throughout the recharge
basins. Depth to present groundwater ranges from about 360’ to
380'. Aquifer transmissivity is about 100,000 gpd/ft.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

Two years.
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EXTENT OF REGIONAL RRC SITE NO. 5
BENEFITS DESCRIPTION/DATA/ASSUMPTION
1. MULTIPLE USERS OF Expansion of facility is possible on existing City properdes both
CONVEYANCE, RECHARGE, south and north of project site.
AND/OR RECOVERY
FACILITIES
2. RECHARGE OBJECTIVES OBJECTIVE YES | NO
THAT CAN BE MET BY THIS
FACILITY RECOVERY FOR POTABLE USE X
* FOR NON-POTABLE USE X
* ANNUAL STORAGE/RECOVERY X
+ LONG-TERM STORAGE, RECOVERY @ SAME X
LOCATION
+ SHORT-TERM STORAGE, RECOVERY @SAME X
LOCATION
+ SHORT-TERM STORAGE, RECOVERY @ X
DIFFERENT LOCATION
« RECHARGE/NO RECOVERY X
+ CAWCD RELIABILITY STORAGE
* WATER PROVIDER RELIABILITY STORAGE
+ ASSURED WATER SUPPLY RECHARGE
* RIPARIAN ENHANCEMENT X
« SUBSIDENCE CONTROL X
+ CONTAIN/'MANAGE POOR QUALITY X
GROUNDWATER
« STATE WATER BANK X
* SAWRSA CLAIMS SETTLEMENT | X
3. RECREATIONAL USES None are anticipated.
4. ENVIRONMENTAL Maintain existing water levels in areas subject to water level
I! BENEFITS declines.
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CURRENT STATUS

! RRC SITE NO. 5
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

Ongoing.

2. BOREHOLES/TEST-PITS

Planned in near future.

3. EXISTING OR PROPOSED
FUNDING (3,SOURCES)

$56,000,000 budgeted by the City of Tucson.

4. PILOT PERMIT APPLIED
FOR/ISSUED

Permit application received by ADWR.

5.FINAL STORAGE
FACILITY PERMIT ISSUED

Anticipated by December, 1996.

6. OTHER PERMITS APPLIED
FOR/ISSUED

Floodplain use permit from Pima County.
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RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 6

FACILITY NAME: SOUTH AVRA VALLEY

FACILITY
DESCRIPTION

There are approximately 2,500 acres of City owned land in T 14S, R 11E,
Sections 22, 27,28, 33, and 34. Assumed area of spreading basins is 240
acres in the north one-half of Section 27. The CAP canal is approximately
1.5 miles to the northeast. CAP water, pumped from a new CAP
turnout/pumping station can flow by gravity to the site in 1.5 mi of 54" pipe
across approximately 2100 acres acquired by BKW farms for grazing, or in
2 mi. of 60" pipe installed in Bopp Rd. Existing Avra Valley production
wells No.AV-14,AV-15AV-16,AV-17,AV-18,AV-19,AV-20,AV-21 and
AV-22 are within one-mile of the recharge area; wells no. AV-13, AV-
23,AV-24 and AV-25 are within two-miles of the site.

BASIC ASSUMPTIONS

Retired farm land owned by the City of Tucson; located over recent
alluvium; assumed 10’ of topsoil removed over the alluvium; subsurface
>10" geology is Ft. Lowell and Tinaja formations; depth to groundwater =
350 ft., there is ample storage for long-term project.

RRC SITE NO. 6

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE

Assumed infiltration rate = 1 ft/day; annual recharge volume =

(FT/DAY) 43,800 AF. Site is within Area 4 (favorable for injection wells), as
identified by CH2M HILL in the Phase A Tucson Recharge
Feasibility Assessment Report, which reported the average aquifer
transmissivity = 70,000 gpd/ft, and potentially recoverable
groundwater = 720,000 AF.

2. VOLUME OF 720,000 AF.

POTENTIALLY s

RECOVERABLE WATER IN

VADOSE ZONE BELOW

RECHARGE FACILITY (AF)

3.DEPTHTO GW (FT)

353 t0 366 ft.

4. TOTAL HISTORICAL GWL | Unknown.

DECLINE (FT)

5. POTENTIAL TO

ALLEVIATE SUBSIDENCE

Minimal.
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TECHNICAL CRITERIA

RRC SITE NO. 6
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

A. The Recharge Feasibility Assessment Report indicated the mean
ambient water quality parameters for the Avra Valley Wellfield:
TDS =165 - 323, mean =203 mg/]; pitrate (N) = 1.6 - 6.3, mean =
2.7 mg/1; hardness (CaCO3) = 66.7 - 156.7, mean = 82.1.

B. There will be a transitional change from Avra Valley

groundwater quality to CAP water quality in the viciniry of the
project.

C. Previously agricultural land. No known landfills on site. No
pesticides or elevated levels of nitrate have been identified yet.

D.N/A
D. MIGRATION OR :
CONTADNMENT OF
CONTAMINANT PLUMES
7. OTHER TECHNICAL T = 84,000 to 360,000 gpd/ft
ISSUES (TRANSMISSIVITY S=0.08to 0.15
OF AQUIFER,
IMPERMEABLE LAYERS IN Contains isolated silt & clay layers
VADOSE ZONE, SURFACE Surface elevation =2300 ft.
ELEVATION OF FACILITY
(MSL), ETC.
8. ESTIMATED ANNUAL 43,800 AF/year
RECHARGE VOLUME
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ECONOMIC FACTORS

RRC SITE NO. 6
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTIYS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Recharge capital costs =527,131,284. Annual cost for 20 yrs @
8% =52,763,423 or $63.09/AF

A. CAP tumout/pumping station, 242 cfs @323 BHP;7920 If of 54"
conveyance pipeline;

B. Excavation of 10' of topsoil for basin & berm construction =
4,069,642 cy; 3,412,781 cy of excess dirt assumed given away free
to haulers; on-site distribution piping: 840 If of 96", 840 If of 84",
840 If of 78", 840 If of 66", 840 If of 34", 840 If of 42", 24,864 If of
18" & 24,846 If of 12" pipe and equip 8 existing wells with
groundwater moaitoring equipment.

2. AVERAGE ANNUAL O&M

Annual O&M costs = 5336,517/yr or $7.68/AF, including costs for

COSTS (ENERGY, groundwater monitoring, vegetation & erosion control, conveyance
CONVEYANCE SYSTEM & pumping system maintenance, and electrical power.
MAINTENANCE, RECHARGE

SYSTEM MAINTENANCE) Total annual costs = $63.09 + 7.68 = $70.77

3. LAND & RIGHT OF WAY No cost for land. City owned property for basins; conveyance
ACQUISITION pipeline requires right-of-way across leased state land, or may be
(AVAILABILITY, placed in existing public r/w.

OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

4, ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

Previous agricultural land. Archeological must be determined, but
no significant archeological sites are anticipated

5. REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE,
F&WL,SAWRSA, ETC.)

Floodplain use; close to Ryan Airfield
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ECONOMIC FACTORS

RRC SITE NO. 6
DESCRIPTION/DATA/ASSUMPTION

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTINGWELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Recovery using the nine existing Tucson Water Wells within 1 mile
radius plus four wells within a 2 mile radius of recharge site.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

Field Exploration, design, permitting = 9 months
Construction = 9 months
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EXTENT OF REGIONAL
BENEFITS

RRC SITE NO. 6
DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

Possible multiple users: Tucson Water, CAWCD, State Water
Bank

2. RECHARGE OBJECTIVES
THAT CAN BEMET BY THIS
FACILITY

OBJECTIVE

* RECOVERY FOR POTABLE USE

+ FOR NON-POTABLE USE

* ANNUAL STORAGE/RECOVERY

><><><><lé
I
&

+ LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

+ SHORT-TERM STORAGE, RECOVERY @SAME
LOCATION

~

+ SHORT-TERM STORAGE, RECOVERY @DIFFERENT X
LOCATION

* RECHARGE/NO RECOVERY

+ CAWCD RELIABILITY STORAGE

+ WATER PROVIDER RELIABILITY STORAGE

Bl Bl e

+ ASSURED WATER SUPPLY RECHARGE

* RIPARIAN ENHANCEMENT X

« SUBSIDENCE CONTROL X

+ CONTAIN/MANAGE POOR QUALITY X
GROUNDWATER

+ STATE WATER BANK X

+ SAWRSA CLADMS SETTLEMENT X

3. RECREATIONAL USES

None. A single purpose project is envisioned.

4. ENVIRONMENTAL
BENEFITS

None.
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CURRENT STATUS

RRC SITE NO. 6
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

Needs soiVinfiltration investigation.

2. BOREHOLES/TEST-PITS

Limited - based on regional geology & soils.

3. EXISTING OR PROPOSED
FUNDING (§,SOURCES)

Proposed funding by the City of Tucson.

4. PILOT PERMIT APPLIED No.
FOR/ISSUED
5.FINAL STORAGE No.
FACILITY PERMIT ISSUED

No.

6. OTHER PERMITS APPLIED

FOR/ISSUED
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'FINAL DRAFT

RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIOYNS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 7

FACILITY NAME: WEST OF CAP @ TANGERINE RD

FACILITY Vacant land north of Tangerine Rd., east of the I-10 freeway and west of the

DESCRIPTION CAP canal is proposed to be used to construct recharge basins. Land appears
to beretired farmland. Locationis T 11S, R 12E, Sec 31,and T11S,R 11E,
Sec 25, and 36. There is a leves on the north side of the CAP canal which
serves to protect the canal from flooding by sheetflow from the Tortolita fan
to the north. The site is in the path of the discharge from two drainage
overchutes, each consisting of 3-72" pipes, which transports the drainage
collected by the dike over the top of the canal. The CAP turnout which is
proposed for the Northwest Tucson Active Management Area
Replenishment Program can also be utilized to serve this project, thereby
reducing costs for both projects.

BASIC ASSUMPTIONS | Approximately 332.9 acres are available. There is no information on
infiltration rates. Assuming an infiltration rate of 1 ft/day results in the
annual recharge volume = 50,000 AF. Soils along the CAP alignment north
and east of the site have exhibited subsidence (assumed due to "collapsible
soils"). However, since this land was farmed in the past, it may not subside.
The soil is sandy with less than 15% fines and may be suitable for recharge.
Land ownership is unknown. This could be operated as a “put-and-take™
facility due to proximity to the canal.

RRC SITE NO. 7

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE Unknown, assume 1 ft/day.

(FT/DAY) .

2. VOLUME OF Unknown. Depth to groundwater in the area is approximately 200

POTENTIALLY feet.

RECOVERABLE WATER IN

VADOSE ZONE (AF)

3.DEPTHTO GW (FT) 200 feet.

4. TOTAL HISTORICAL GWL | Unknown.

DECLINE (FT)

S.POTENTIAL TO

ALLEVIATE SUBSIDENCE

None.
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TECHNICAL CRITERIA

RRC SITE NO. 7
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY .

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient water quality is unknown, but there is a possibility of
high nitrates and/or pesticides from historical farming use.

B. Not known, but there may be an initial flush of nitrates and/or
pesticides.

C. None known or expected.

D. None known or expected.

7. OTHER TECHNICAL
ISSUES

Transmissivity unknown. Geologic logs along the CAP Santa Cruz
River siphon show lean to fatty clay in the upper 10 ft. Poorly
graded sand with cobbles is predominant below 15 f., which should
provide high infiltration rates. Assuming a very conservative
infiltration rate of | ft/day, the capacity of this site could be 49,750
AF/yr. Elevation at site is 2045 feet. CAP max. water elevation
adjacent to site is 2038.5 feet.

8. ESTIMATED ANNUAL
RECHARGE YVOLUME

50,000 AF/yr.
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FINAL DRAFT

ECONOMIC FACTORS

RRC SITE NO.7
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS
A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Recharge capital costs = $6,874,592 (including land acquisition).
Annual costs for 20 yrs @ 8% = §700,203 or S14.07/AF.

A. The site is adjacent to the CAP canal. A new CAP turnout and
pumping station (91.62 cfs @ 113.6 BHP) and approx. 500 ft of 42-
inch diameter conveyance pipeline.

B. Excavation of top 5 ft of fine-grained soils for basin & berm
construction =473,897 cy; distribution piping consisting of 3160 If
of 42", 1979 If of 36",1451 1f of 24" and 14,900 If of 12" pipe; 8 ea.
4" diameter monitoring wells 400 ft deep; and acquisition of 333
acres @ S3,000/acre. '

2. AVERAGE ANNUAL O&M

Recharge O & M costs = $214,571 or $4.31/AF, including costs for

COSTS (ENERGY, vegetation & erosion control, groundwater monitoring, pump
CONVEYANCE SYSTEM station & pipeline maintenance and electrical power.
MAINTENANCE, RECHARGE

SYSTEM MAINTENANCE) Total annual cost = $14.07 + $4.31 = §18.38/AF.

3.LAND & RIGHT OF WAY UNKNOWN. Land is privately held (Tucson Realty).
ACQUISITION

(AVAILABILITY,

OWNERSHIP, COST, ACRES

REQUIRED, LAND USE

COMPATIBILITY, PRIOR

LAND USE)

4. ENVIRONMENTAL Site is down gradient from the CAP canal which is flood protected
CONSTRAINTS by a berm and intermittent pipe overchutes, each consisting of 3 -
(ARCHEOLOGICAL, 72" pipes. There of two of these overchutes discharging onto the

AESTHETIC, HABITAT-
RELATED, FLOODING

site. Possible archeology.

POTENTIAL, OTHER)
5.REGULATORY Flood potential may provide a problem in getting an exclusion for
CONSIDERATIONS (ADWR, F&WL, Section 7, endangered species consultation.

ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)
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RRC SITENO.7
ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
6. RECOVERY Assuming a depth to GW of 200 feet. Recovery could be back into
ASSUMPTIONS (LOCATION CAP system by installing wells or using gw credits to be pumped
OF RECOVERY SYSTEM, down gradient at BKW/CMID.
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &

PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

7. TRME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC))

Two years.
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EXTENT OF REGIONAL RRC SITE NO. 7
BENEFITS DESCRIPTION/DATA/ASSUMPTION
1. MULTIPLE USERS OF There is the possibility of cooperative effort with the Northwest
CONVEYANCE, RECHARGE, Tucson Active Management Area Replenishment Program in the
AND/OR RECOVERY construction of the CAP turnout/pumping station.
FACILITIES
2. RECHARGE OBJECTIVES OBJECTIVE YES | NO
THAT CAN BE MET BY THIS =
FACILITY RECOVERY FOR POTABLE USE X
* FOR NON-POTABLE USE X
* ANNUAL STORAGE/RECOVERY X
* LONG-TERM STORAGE, RECOVERY @ SAME X
LOCATION :
+ SHORT-TERM STORAGE, RECOVERY @SAME X
LOCATION
+ SHORT-TERM STORAGE, RECOVERY @DIFFERENT X
LOCATION
* RECHARGEZ/NO RECOVERY X
* CAWCD RELIABILITY STORAGE X
« WATER PROVIDER RELIABILITY STORAGE X
« ASSURED WATER SUPPLY RECHARGE X ’
« RIPARIAN ENHANCEMENT ' X
- SUBSIDENCE CONTROL ' X
* CONTAIN/MANAGE POOR QUALITY D ¢
GROUNDWATER
) * STATE WATER BANK . X
* SAWRSA CLAIMS SETTLEMENT X
3. RECREATIONAL USES Could develop recreational activities.
4. ENVIRONMENTAL Unknown.
BENEFITS
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CURRENT STATUS

RRC SITE NO. 7
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

None have been done yet. Test pits, borings and infiltration testing
have to be done.

2. BOREHOLES/TEST-PITS

Unknown. Some exist due to adjacent CAP const.

3. EXISTING OR PROPOSED Unknown.
FUNDING (§,SOURCES)

4. PILOT PERMIT APPLIED No.
FOR/ISSUED

5.FINAL STORAGE No.
FACILITY PERMIT ISSUED

6. OTHER PERMITS APPLIED | No.

FOR/ISSUED
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FINAL DRAFT

RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 8

FACILITY NAME: SAN XAVIER ARROYOS

FACILITY
DESCRIPTION

This project is a potential alternative that the Tohono O’odham Nation and
the San Xavier District may pursue for feasibility and implementation
sometime in the future. The Tohono O’odham Nation has not formally
considered this idea or endorsed it in any way.

The CAP Reach 6 pipeline is buried in its entirety, from the Black Mountain
Operating Reservoir to the Terminus at Pima Mine Rd.

The pipeline contains 16 blowoff valves which are 8-inch in diameter.
BlowofT valves are located in low areas of the pipeline which are directly
below main arroyos. Each blowoff is capable of discharging at a rate of 15
cfs (6700 gpm), or 10,870 AF/yr. The four blowoffs that are proposed for
this project are in T16S, R13E, Sections 8 and 16. These arroyos, which are
about 3 miles long, drain to the northeast, towards the Santa Cruz River
(SCR). Interstate Highway I-10 lies between the arroyos and the SCR, but
the I-10 drainage system could intercept the flow and carry it approximately
two miles to the north where the river crosses I-10. Small check dams may
be constructed at various locations for the purpose of slowing and spreading
flows.

BASIC ASSUMPTIONS

A pilot phase for this proposal would utilize four blowoffs, discharging into
four arroyos. Each arroyo is approximately 3 miles long. Flow at each
blowoff would be throttled by control valves, and split into two 8" discharge
lines. Flows could be intercepted by a new collection ditch which would
carry excess CAP for crop irrigation, so that flows would be prevented from
reaching the Santa Cruz River. However, expanding the number of blowoffs
used and increasing the flowrate so that flow reaches the SCR, could
substantially increase the yearly recharge rate.

A report to the Tucson Mayor and City Council, by Tucson water, entitled
"Artificial Recharge in the Tucson Basin and CAP Recharge Options," dated
February 27, 1995 estimated the infiltration rate to be between 500 - 1000
AF/yr/mi (or an average of 750 AF/yr/mi). Each of the amroyos is
approximately 3 miles long indicating that 4x3x750=9000 AF/yr, or 12.4 cfs
would be recharged. The flow at each discharge point (two per blowofT)
would be 12.4/8=1.6 cfs.
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TECHNICAL CRITERIA

RRC SITE NO. 8
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FT/DAY)

Estimated by city of Tucson to be 500 to 1000 AF/yr/mi.

2. VOLUME OF
POTENTIALLY
RECOVERABLE WATERIN
VADOSE ZONE (AF)

Unknown.

3. DEPTH TO GW (FT)

150 to 200 feet at the Santa Cruz River.

4. TOTAL HISTORICAL GWL
DECLINE (FT)

150 feet.

S.POTENTIAL TO

Should have a positive affect. Subsidence and sinkholes have besn

ALLEVIATE SUBSIDENCE observed in the area.

6. GW QUALITY A. Ambient gw TDS level 250 to 300 mg/l.

IMPACTS B. To the extent that CAP water has a higher TDS level than GW,
A. AMBIENT WATER some degradation will be experienced. The effects should not be
QUALITY substantial considering the relatively small ratio of recharge water
B. POTENTIAL TO to groundwater (project spreads water over a 12 square mile area).
DEGRADE NATIVE GW C. Potential migration of the sulfate plume to the southwest and the
C. POTENTIAL nitrate plume to the southeast could contaminate percolating water
SOURCES OF from this project. Runoff from tailing ponds, and deposits of
CONTAMINATION windblown tailing dust may have resulted in high metals content of
(LANDFILLS, EXISTING near surface soils.

PLUMES, TDS D.If there is a plume from the mine and it is not intercepted at point

IMPACTS, ETC.)
D. MIGRATION OR

of discharge, then the recharge mound created by this project could
retard migration of plume.

CONTAINMENT OF

CONTAMINANT

PLUMES

7. OTHER TECHNICAL The ground surface elevation varies from 2796.0 ft to 2768.5 ft
ISSUES (TRANSMISSIVITY along the pipeline and from 2600 ft to 2530 ft along the west branch
OF AQUIFER, of the SCR. No impeding layers were identified during construction
IMPERMEABLE LAYERS IN of CAP pipeline. Pipeline was founded in Quaternary alluvial fan
VADOSE ZONE, SURFACE deposits (25% coarse to fine gravel) and Q. Basin fill deposits (15%
ELEVATION OF FACILITY fine gravel). Erosion potential must be evaluated.

(MSL), ETC.

8. ESTIMATED ANNUAL 9,000 AF/yr.

RECHARGE VOLUME

Note: Dara contained herein is assumed, only, and requires corroboration. Additional data may be collecteg by the T.O.N. and tae
San Xavier District at some future date in order to determine the feasibility of this proposed concept
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ECONOMIC FACTORS

RRC SITE NO. 8
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = $290,420. Annual costs for 20 yrs @ 8% S25,580
or $3.29/AF

A. The flowrate at each discharge point will average 1.6 cis, at
velocity = 4.4 fps, based on a CAP system head of 95 fest.
Discharge will be throttled to prevent cavitation in the pipe and
erosion at the point of discharge. Reqmts: 1000 If of 8-inch pipe
(815,000), 8 isolation valves (S800/discharge), 4 flow meters
(83000/blowoff), pipe 90 and 45 degres bends (S500/blowofy).
Excavate 1 yd® of material at point of discharge and replace with
gravel/sand filter ($1000/discharge), 6 monitoring wells & equip
(530,000/well).

B. Recharge will be into arroyos - no recharge facility req'd. Once
main discharge valves at blowoff are set, control of discharge for
erosion control will be at isolation valve. Valves will be controlled
manually by San Xavier District personnel.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,

Assume one FTE, erosion & vegetation control, pipe/discharge
assembly maintenance, and groundwater monitoring.

CONVEYANCE SYSTEM O & M costs = 855,000 or S6.11/AF

MAINTENANCE, RECHARGE

SYSTEM MAINTENANCE) Total annual costs for recharge = $3.29 + 36.11 = $§9.40/AF
3.LAND & RIGHT OF WAY No cost during pilot. Land is owned by San Xavier District and
ACQUISITION allottess.

(AVAILABILITY,

OWNERSHIP, COST, ACRES

REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

Excellent potential for revegetation and wildlife enhancement. No
public access. Flooding potential will be minimal.
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RRC SITE NO. 8
ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
5.REGULATORY Short term interim steps to mitigate Section 7 Native Fish
CONSIDERATIONS (ADWR, Consultation have been discussed with Fish & Wildlife (sand

ADEQ, PCECD, FEMA, COE,
F&WL, SAWRSA, ETC.)

filters). Two cubic yards of sand filter per 5 cfs is required. Long
term fish barriers will be built on the SCR. Excellent way to
implement the SAWRSA settlement. San Xavier can begin
benefiting from water immediately.

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTHTO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Recovery using existing wells that belong to the San Xavier District
located along the SCR down gradient from the point of discharge.
Surface water that does not infiltrate could be recovered in small
reservoirs and channeled into existing distribution system used for
agriculture.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC))

Design and construction are relatively simple and can be
implemented in three months. Permits are only required should the
TON wish to receive credits for recharge, for off-reservation use.
Permits will then be the critical path.
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-

EXTENT OF REGIONAL RRC SITENO. 8 )
BENEFITS DESCRIPTION/DATA/ASSUMPTION
1. MULTIPLE USERS OF Water recharge may replenish the San Xavier District wells and,
CONVEYANCE, RECHARGE, eventually the Southside wellfield. Recharge and recovery could
AND/OR RECOVERY benefit anyone with wells in the south wellfield.
FACILITIES
2. RECHARGE OBJECTIVES OBJECTIVE YES | NO
THAT CAN BE MET BY THIS
FACILITY RECOVERY FOR POTABLE USE X

+ FOR NON-POTABLE USE X |

+ ANNUAL STORAGE/RECOVERY X

+ LONG-TERM STORAGE, RECOVERY @ SAME X

LOCATION

* SHORT-TERM STORAGE, RECOVERY @SAME X

LOCATION

+ SHORT-TERM STORAGE, RECOVERY @ X

DIFFERENT LOCATION

+ RECHARGE/NO RECOVERY X

* CAWCD RELIABILITY STORAGE X

+ WATER PROVIDER RELIABILITY STORAGE X

* ASSURED WATER SUPPLY RECHARGE X

* RIPARIAN ENHANCEMENT

+ SUBSIDENCE CONTROL

* CONTAIN/MANAGE POOR QUALITY X?

GROUNDWATER

+ STATE WATER BANK X

+ SAWRSA CLAIMS SETTLEMENT X
3.RECREATIONAL USES No public access. Recreation for San Xavier District is excellent.
4. ENVIRONMENTAL Excellent possibilities for revegetation and creating wildlife habitat.
BENEFITS
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RRC SITE NO. 8
CURRENT STATUS DESCRIPTION/DATA/ASSUMPTION
1. SITEEVALUATION Surface reconnaissance & evaluation, and infiltration tests are
needed.
2. BOREHOLES/TEST-PITS Some from adjaceat CAP construction.
3. EXISTING OR PROPOSED Unknown.
FUNDING (S,SOURCES)
4. PILOT PERMIT STATUS No permit.
5. FINAL STORAGE No permit.
FACILITY PERMIT ISSUED
6. OTHER PERMITS APPLIED | None.
FOR/ISSUED
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RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 9

FACILITY NAME: SCR @ SAN XAVIER DISTRICT

FACILITY
DESCRIPTION

This project is a potential alternative that the Tohono O’odham Nation and
the San Xavier Diswict may pursue for feasibility and implemeatation
sometime in the future. The Tohono O’odham Nation has not formally
considered this idea or endorsed it in any way.

The project involves recharge in the main channel of the Santa Cruz River
starting where the river crosses Pima Mine Road and extending north to
Valencia Rd. The in-channel recharge capacity is 8448 AF/yr. or 11.66 cfs.
A 16" diamerer pipeline, 8227 long, would be required to deliver this flow
along Pima Mine Rd. from the CAP terminus to the west side of the Santa
Cruz River. A new 36" pipeline, however, starting at the CAP Terminus at
Pima Mine Rd., and proceeding east along Pima Mine Road will be
constructed to serve the Pima Mine Road Surface Basin Project. This line
will be 36-inch diameter except for a segment, about 2260 ft in length hung
on the bridge crossing the Santa Cruz River, which will be reduced to 24"
for structural reasons.

BASIC ASSUMPTIONS

The new pipeline is being constructed primarily to service the off channel
recharge at Pima Mine Rd (PMR). Therefore, the pipeline cost to the point
of discharge for this project can be shared by both projects. There is a
potential third project, the FICO-Sahuarita Groundwater Savings Facility,
which could also share in the cost of the 9,436 If of 36" and 2260 If of 24"
pipeline to the PMR project. The Tucson Recharge Feasibility Assessment
by CH2M Hill has been used to provide applicable data, indicating a total
capaciry of 8500 AF/yr (Santa Cruz River: 1.0 mile of Reach 2 @ 860
AF/yr/mi =860 AF/yr; 6.25 miles of reach 3 @ 730 AF/yr/mi=4563 AF/yr;
and 2.75 miles of reach 4 @ 1100 AF/yr/mi = 3025 AF/yr).
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TECHNICAL CRITERIA

RRC SITE NO. 9
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FI/DAY)

Range 1.37 to 6.7 feet/day.

2. VOLUME OF Total volume in recent alluvium, Ft. Lowell and Upper Tinaja
POTENTIALLY formations:
RECOVERABLE WATERIN reach 2: 27,000 AF/mile (1.0 miles)= 27,000 AF
VADOSE ZONE BELOW reach 3: 28,000 AF/mile (6.25 miles) = 175,000 AF
RECHARGE FACILITY (AF) reach 4: 20,000 AF/mile (2.75 miles) = 55,000 AF

257,000 AF
3.DEPTHTO GW (FT) 127
4. TOTAL HISTORICAL GWL 150

DECLINE (FT)

5.POTENTIAL TO
ALLEVIATE SUBSIDENCE

Should have a positive but minimal effect. Recharge will be up
gradient of South and Central wellfields.

6. GW QUALITY IMPACTS
A. AMBIENT WATER

A. Ambient water quality is unknown.
B. To the extent that CAP water has a higher TDS level than GW,

QUALITY some degradation should be experienced. The effects should not be
B. POTENTIAL TO DEGRADE | drastic due to the amount of recharge water mixing with GW.
NATIVE GW C. There are areas of known high nitrate levelsin the groundwater
C. POTENTIAL SOURCES OF located to the southeast and high sulfate levels to the west that could
CONTAMINATION (LAND- potentially migrate to this recharge area.

FILLS, EXISTONG PLUMES, D. Creation of a recharge mound by this project may serve to
TDS IMPACTS, ETC.) mitigate the migration of the nitrate plume to the southeast and the
D. MIGRATION OR sulfate plume to the west.

CONTAINMENT OF

CONTAMINANT PLUMES

7. OTHER TECHNICAL Unknown.

ISSUES (TRANSMISSIVITY

OF AQUIFER,

IMPERMEABLE LAYERS IN

VADOSE ZONE, SURFACE

ELEVATION OF FACILITY

(MSL), ETC.

3. ESTIMATED ANNUAL 8,500 AF/yr.

RECHARGE VOLUME

Note: Dawa contained herein is assumed, only and requires corroboration. Additional data may be collected by the T.O.N. and the
San Xavier District at some furure date in order to determine the feasibility of this proposed conczpt.
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ECONOMIC FACTORS

RRC SITE NO. 9
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER,
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = §1,189,780. Annual costs for 20 yrs @ 8% =
$121,183 or $14.26/AF. In realjtv, since the CAP turnout and a 36"
pipeline will be constructed for the PMR oroject. the capital cost
reduces down to $448.500 or $45.681 annuallv = S5.37/AF

A. Since the cost of the pipeline to the point of discharge is covered
under another project, the major cost will be an outlet structure. The
outlet szucture is needed to control localized erosion caused by the
discharge. Estimated cost $200,000. 400 fe=t of pipe + valving, etc.
= $50,000.

B. Releases will be curtailed during natural flow events. Three 4"
groundwater monitoring wells will be installed (§75,000)

2. AVERAGE ANNUAL O&M
COSTS

Annual o & m costs = 340,000 or $4.71/AF.

There is no need for a pump. The CAP terminus is @ elevation =
2800' MSL, and any available CAP pumping head remaining at the
terminus can be used.

Total annual cost for recharge = $5.37 + $4.71 = 8§10.08/AF

3. LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

Not required. Land is owned by Tohono O’odham Nation, San
Xavier District and allottees, or by Pima county Flood Control
District.

4. ENVIRONMENTAL
CONSTRAINTS

Archeological mitigation is expected during construction of outlet
swucture. Increased flooding potential due to project is anticipated
to be minimal. Excellent potential for creation of riparian habitat.

5. REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

This project will most likely not be allowed to begin operation until
mitigation for endangered fish species is complete.
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RRC SITE NO. 9

ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
6. RECOVERY Assume water will be recovered by existing wells that belong to the
ASSUMPTIONS San Xavier District. The wells are located along the SCR down

gradient from the point of discharge.

7. TIME REQUIRED TO
IMPLEMENT

Critical path may run through coastruction of fish barriers on the
Santa Cruz River, which is expected to take two to thres years to
complete.
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EXTENT OF REGIONAL
BENEFITS

~ RRC SITE NO. 9
DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,

Possible opportunity to share recharge capacity with Tohono
O'odham Nation.

AND/OR RECOVERY
FACILITIES
2. RECHARGE OBJECTIVES OBJECTIVE YES | NO
THAT CAN BEMET BY THIS -
. VEF S
FACILITY RECOVERY FOR POTABLE USE X
* FOR NON-POTABLE USE X
* ANNUAL STORAGE/RECOVERY X
+ LONG-TERM STORAGE, RECOVERY @ SAME X
LOCATION
+ SHORT-TERM STORAGE, RECOVERY @SAME X
LOCATION

* SHORT-TERM STORAGE, RECOVERY @DIFFERENT X
LOCATION

» RECHARGE/NO RECOVERY X

» CAWCD RELIABILITY STORAGE X
* WATER PROVIDER RELIABILITY STORAGE X

* ASSURED WATER SUPPLY RECHARGE X
* RIPARLAN ENHANCEMENT X

+ SUBSIDENCE CONTROL X

* CONTAIN/MANAGE POOR QUALITY X
GROUNDWATER

* STATEWATERBANK ] X
* SAWRSA CLAIMS SETTLEMENT X

3. RECREATIONAL USES

No public access to segment owned by the T.O.N. Recreation for
San Xavier District is excellent. Limited recreational opportunities
may exist outside of Reservation, at the downsiream end of the
recharge area.

4. ENVIRONMENTAL
BENEFITS

Excellent possibilities for revegetation and creating wildlife habitat




FINAL DRAFT

RRC SITE NO. 9

CURRENT STATUS DESCRIPTION/DATA/ASSUMPTION
1. SITE EVALUATION Unknown.

2. BOREHOLES/TEST-PITS Unknown.

3. EXISTING OR PROPOSED Unknown.

FUNDING (S,SOURCES)

4, PILOT PERMIT APPLIED No.

FOR/ISSUED

5. FINAL STORAGE No.

FACILITY PERMIT ISSUED

6. OTHER PERMITS APPLIED | No.

FOR/ISSUED
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FINAL DRAFT

RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 10

FACILITY NAME: PANTANO, TANQUE VERDE & RILLITO RIVER

IN-CHANNEL PROJECT

FACILITY
DESCRIPTION

Convey treated CAP to Pantano, Tanque Verde & Rillito sTeam channels
for recharge using City’s reclaimed water system. As described in City of
Tucson's March 1996 Assessment of CAP Recharge Alternatives, 30,000
AF/yr of treated CAP water would be delivered to the reclaimed water
system to meet reclaimed water demands and for recharge in: the Rillito
River between La Cholla & Tucson Blvd. and between Swan & Craycroft;
the Tanque Verde River between Craycroft & Houghton; and the Pantano
River between Craycroft & Paseo Dorado and between 22nd St. &
Escalante. CAP water would flow to the Hayden-Udall Treatment Plant and,
after treatmnent, be pumped to the Clearwell Reservoir. Treated CAP water
would then flow, by gravity, easterly to the reclaimed system through the
existing potable 96" main in 22nd St., then northerly in the existing potable
66" main in Greasewood, from 22nd St to Ironwood, and then easterly, in
a new 24" & 36" reclaimed water main in Ironwood, to the existing
reclaimed main at Copper & Coyote. The segments of potable system being
used must be isolated from the rest of the potable system, requiring new
potable main construction to augment the remaining potable sysiem
capacity. The existing reclaimed water system would deliver approximately
5490 AF/yr to the Rillito River at Roger & Tucson Blvd., 3900 AF/yr to the
Pantano River at Paseo Dorado & Kolb, 2300 AF/yr to the Pantano River at
Escalante east of Camino Seco, and 5310 AF/yr to the Tanque Verde River
at Speedway & Houghton.

BASIC ASSUMPTIONS

The capacity of the eastern leg of the reclaimed water distribution system is
20.45 MGD. Since the average reclaimed water demand is only 5.25 MGD,
there is enough excess capacity to deliver an average of 15.20 MGD (17,000
AF per year) to the stream channels for recharge. The seasonal fluctuation
in irrigation demand would result in more than average recharge during the
winter months and less than average recharge during the summer months
when turf demands are at their highest.
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FINAL DRAFT

TECHNICAL CRITERIA

RRCSITENO. 10
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FI/DAY)

From the Phase A Tucson Recharge Feasibility Assessment Report
(1989, CH2M HILL), the following are the applicable projected
long-term annual recharge volumes:

Rillito River: 7,590 AF/yr
Pantano River: 4,100 AF/yr

Tanque Verd: 5310 AF/yr
Total - 17,000 AF/yr

2. VOLUME OF
POTENTIALLY
RECOVERABLE WATER IN
VADOSE ZONE BELOW
RECHARGE FACILITY (AF)

From the Phase A Tucson Recharge Feasibility Assessment Report
(1989, CH2M HILL), the following are the applicable projected
volumes of potentially recoverable groundwater in the vadose zone:

Rillito River: reach# 1=1.5 mi @ 6,000 AF/yr/mi =9,000 AF;
#2=27mi@9,100 = 24,570 AF;
#3=2.0mi @11,000 = 22,000 AF;

PantanoRiver: Reach # 2: 5.0 mi @ 4,300 =21,500 AF;

Tanque Verde River reach # 2: 4.83 mi @ 3,200 = 15,456 AF. The

projected total = 92,526 AF

3. DEPTH TO GW (FT)

From the Phase A Tucson Recharge Feasibility Assessment Report
(1989, CH2M HILL), the following are the applicable depths to
ground water:
Rillito River: reach # 1 = 34 ft;

#2 =94 ft;

#3 =113 ft;
Pantano River: Reach# 2 =229 ft;
Tanque Verde River: reach#2 =29 ft.

4. TOTAL HISTORICAL GWL
DECLINE (FT)

From ADWR records, the following are the applicable groundwater
declines:
Rillito River: reach#-1=-70 ft;
' #2=35ft;
#3=501t;
Pantano River: reach # 2 =75 to 120 ft;
Tanque Verde River: reach # 2 =20 to 70 ft.

5. POTENTIAL TO
ALLEVIATE SUBSIDENCE

Yes.
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TECHNICAL CRITERIA

RRC SITE NO. 10
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS

A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C.POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR

A. The ambient water quality at the proposed locations varies, but
is generally good. Stream segments have been selected to avoid
existing landfills and areas of contamination.

B. The higher TDS in CAP water will result in the ultimate increase
in salinity of native groundwater.

C. Minimal, but monitoring should be part of project adjacent to
known landfill/wildcat dumps.

D. The upper segment of the Pantano River area is up-gradient of

CONTADNMENT OF a contaminant plume, and high levels of TDS and Nitrate at the

CONTAMINANT PLUMES Broadway landfills, and mounding effects may result in migration
of this plume.

7. OTHER TECHNICAL None.

ISSUES (TRANSMISSIVITY

OF AQUIFER,

IMPERMEABLE LAYERS IN

VADOSE ZONE, SURFACE

ELEVATION OF FACILITY

(MSL), ETC.

8. ESTIMATED ANNUAL 17,000 AF/yr.

RECHARGE VOLUME -
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ECONOMIC FACTORS

RRC SITE NO. 10
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. City of Tucson estimated capital costs = $4,744,000. Annual
costs over 20 years @ 8% = 3$483,194 or $28.42/AF

A. The Tucson Water cost estimate includes the following: 12
miles of 24" and 36" pipe (33,417,000); augmentation pipelines
($246,000); flow valve control assemblies (S484,000); pressure
sustaining valve assemblies (3328,000); reservoir level control
valves ($69,000); and disinfection ($200,000).

| B. The recharge components of this project consist of control

valves, discharge lines and energy dissipating outlet structures at
each of the four points of discharge into the river channels.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

The City of Tucson estimated O & M costs = -378,000

This proposal contemplates the substitution of treated CAP water
for treated effluent in the reclaimed water system, thereby shutting
down the reclaimed water treatment facility. The cost savings in not
operating the reclaimed plant would off-set the operating cost of the
CAP water treatment plant, with a net savings of $230,000 annually.
The annual maintenance cost for this project is estimated to be
$152,000. The use of CAP for turf irrigation, however, would count
against the city's GPCD requirement, which is not the case for
effluent. In order to avoid violation of the GPCD requirement, the
City can blend both reclaimed water and treated CAP water in the

-| reclaimed water system. This would require operation of both

treatment plants which negate the above savings, and result in
additional permit requirements (APP).

Total annual cost for recharge = S 28.42/AF
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RRCSITENO.10 .

ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
3.LAND & RIGHT OF WAY None required.

ACQUISITION

(AVAILABILITY,

OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING

No known archeological or habitat-related constraints. Saturation
of the recent alluvium in the reaches of recharge, however, could
affect the duration of flows following flood peaks and result in
rejected natural recharge at these locations.

POTENTIAL, OTHER)
5. REGULATORY 404 permit from the Corps of Engineers is required for any
CONSIDERATIONS (ADWR, earthwork in the stream channels.

ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

Underground Storage Facility/Water Storage Facility permits from
ADWR will be required to receive recharge credits.

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

All recovery facilities existing.

7. TIME REQUIRED TO

IMPLEMENT (PERMITS,

DESIGN, CONSTRUCTION,
ETC.)

Six months for construction of potable and reclaimed wateriine
construction. '
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"EXTENT OF REGIONAL

BENEFTITS

RRC SITE NO. 10

DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

Recharge would be a City of Tucson project, but riparian
environment created by recharge present public park and

recreational opportunities which can be coordinated betwesn the

City and the County.

RECHARGE OBJECTIVES
THAT CAN BE MET BY THIS
FACILITY

BJEC

YES

NO

+« RECOVERY FOR POTABLE USE

+ FOR NON-POTABLE USE

+ ANNUAL STORAGE/RECOVERY

XKl X X

+ LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

* SHORT-TERM STORAGE, RECOVERY @SAME
LOCATION

+ SHORT-TERM STORAGE, RECOVERY @DIFFERENT
LOCATION

+« RECHARGE/NO RECOVERY

+ CAWCD RELIABILITY STORAGE

* WATER PROVIDER RELIABILITY STORAGE

+ ASSURED WATER SUPPLY RECHARGE

* RIPARIAN ENHANCEMENT

« SUBSIDENCE CONTROL

M oM X X X X

+ CONTAIN/MANAGE POOR QUALITY
GROUNDWATER

« STATE WATER BANK

+ SAWRSA CLADMS SETTLEMENT

3. RECREATIONAL USES

Yes, a river park can be developed.

4 ENVIRONMENTAL
BENEFITS

Yes, aesthetic improvement of streambeds by development of

riverain park with wildlife habitat.
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CURRENT STATUS

RRC SITE NO. 10
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

County/ADWR/COT demonstration project in the Rillito River
from Swan to Craycroft.

2. BOREHOLES/TEST-PITS

Some City investigations in the Pantzno.

3. EXISTING OR PROPOSED
FUNDING (S,SOURCES)

Proposed City funding.

4. PILOT PERMIT APPLIED No.
FOR/ISSUED

5.FINAL STORAGE No.
FACILITY PERMIT ISSUED

6. OTHER PERMITS APPLIED | No.

FOR/ISSUED




FINAL DRAFT

RECHARGE FACILITY DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 11

FACILITY NAME: BRAWLEY WASH @ THREE POINTS
OFF-CHANNEL RECHARGE BASINS

FACLLITY Located 1 Y% miles southwest of Robles Junction in floodplain east of
DESCRIPTION Brawley Wash (T16S.,R10E.,Section 5). Land previously part of Duval

farms; now owned by City of Tucson. Approximately 73 acres of recharge
basins. Additional 27 acres for maintenance facilities, levees, roads, etc.;
total land area requirement approximately 100 acres.

BASIC ASSUMPTIONS | Annual Recharge @ infiltration rate =3 ft/day is 40,000 AF/yr

Recovery locally and/or in downgradient parts of Avra Valley (e.g., Avra
Valley Wellfield)

TECHNICAL CRITERIA

RRC SITE NO. 11
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FT/DAY)

3 ft/day (substantiated by pilot project using groundwater).

2. VOLUME OF Approximately 3,000 AF beneath 100-acre area of recharge facility.
POTENTIALLY Lateral spreading due to fine-grained layers in vadose zone is highly
RECOVERABLE WATER IN likely, but probably not a limiting factor. Recharge water will be
VADOSE ZONE BELOW stored primarily in the regional aquifer surrounding the recharge
RECHARGE FACILITY (AF) facility.

3. DEPTH TO GW (FT) 150 ft.

4. TOTAL HISTORICAL GWL Negligible.

DECLINE (FT)

5. POTENTIAL TO
ALLEVIATE SUBSIDENCE

Not a problem here.
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TECHNICAL CRITERIA

RRC SITE NO. 11
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR

A. Ambient concentrations: =330 mg/L TDS and 3.8 to 8.1 mg/L
nitate as (N) (source of nitrate not known).

B. Likely to increase concentrations of TDS and decrease
concentrations of nitrate,

C. Previously farmed.

D. Not a problem here.

CONTAINMENT OF

CONTAMINANT PLUMES

7. OTHER TECHNICAL Fine-grained layers in vadose zone can cause lateral movement
ISSUES (TRANSMISSIVITY within vadose zone.

OF AQUIFER, T = 80,000 gpd/ft based on aquifer test.

IMPERMEABLE LAYERS IN S = 0.20 based on aquifer test.

VADOSE ZONE, SURFACE Very favorable infiltration media.

ELEVATION OF FACILITY Facility elevation 2,570 feet above msl.

(MSL), ETC.

8. ESTIMATED ANNUAL
RECHARGE VOLUME

40,000 AF/yr.




FINAL DRAFT

- ECONOMIC FACTORS

RRC SITE NO. 11
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = 322,114,883. Annual cost for 20 yrs @ 8% =
32,252,484 or S56 3 1/AF

A. CAP turnout @ Black Mountain Reservoir; 14.2 miles of 42"
conveyance pipe.

B. 73 acres of basins; may need flood protection dike; excavation
required to depth of approximately 6 feet: 739,051 cubic yards,
berm construction 42,917 cy; distribution piping: 783 lf of 36", 783
If of 30", 783 If of 24", and 12,000 If of 12"; gates, pipes,
interconnections, six 4" monitoring wells, flow measurement.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

O & M costs = $90,000/yr or $2.25 /AF;

No pumping costs, flow by gravity from reservoir; vegetation &
erosion control, groundwater monitoring, maintenance of
conveyance and distribution systems.

Total annual costs for recharge = $56.31 + $2.25 = $58.56/AF

3. LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

Land owned by City of Tucson.
No compatibility problems.

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

May need flood protection, no known environmental constraints;
agricultural chemical residues not detected in pilot project
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RRC SITE NO. 11
ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
5. REGULATORY Similar to other recharge sites; no special problems foreses=a.
CONSIDERATIONS (ADWR,

ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Assumes downgradient recovery in existing Avra Valley wellfield.
Local depth to groundwater 150 feet burt increases rapidly to the
north. Limited existing City-owned wells for potential recovery.
ADEQ has determined that no treatment will be required for
drinking water use by municipal providers, but treaunent may be
provided on the users' option, i.e. to decrease salinity or hardness.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

3 - 5 years.




| EXTENT OF REGIONAL

BENEFITS

FINAL DRAFT

RRC SITE NO. 11

DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

City of Tucson.
Downgradient communities.
Tohono O'odham Tribe.

2. RECHARGE OBJECTIVES
| THAT CAN BE MET BY THIS
FACILITY

OBJECTIVE

- RECOVERY FOR POTABLE USE

» FOR NON-POTABLE USE

* ANNUAL STORAGERECOVERY

* LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

YES
X
X
X
X

* SHORT-TERM STORAGE, RECOVERY @SAME
LOCATION

« SHORT-TERM STORAGE, RECOVERY @
DIFFERENT LOCATION

* RECHARGE/MNO RECOVERY

* CAWCD RELIABILITY STORAGE

*« WATER PROVIDER RELIABILITY STORAGE

* ASSURED WATER SUPPLY RECHARGE

Pl B B

* RIPARIAN ENHANCEMENT

* SUBSIDENCE CONTROL

* CONTAIN/MANAGE POOR QUALITY
GROUNDWATER

* STATE WATER BANK

* SAWRSA CLAIMS SETTLEMENT

' 3. RECREATIONAL USES

None.

4. ENVIRONMENTAL Negligible.
BENEFITS .
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CURRENT STATUS

RRCSITE NO. 11
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

Complete.

2. BOREHOLES/TEST-PITS

Complete.

3. EXISTING OR PROPOSED
FUNDING (S,SOURCES)

Possible City of Tucson funding.

4. PILOT PERMIT APPLIED No.
FOR/ISSUED

5. FINAL STORAGE No.
FACILITY PERMIT ISSUED

6. OTHER PERMITS APPLIED | No.

FOR/ISSUED




FINAL DRAFT

GROUNDWATER SAVINGS FACILITY
DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 12
FACILITY NAME: CMID EXPANSION

FACILITY This is a groundwater savings project. CAP water will be delivered to

DESCRIPTION existing agricultural areas in-lieu of using pumped groundwater. The portion
of the CMID to the north of Tangerine Road would be irrigated by this
project. There is an existing CAWCD permit for 10,000 AF/yr of
groundwater savings but only 6000 to 8000 AF/yr is actually being applied.
Expanding the pumping capacity at the existing CAP turnout at Tangerine
Rd. from 26 cfs to 55 cfs can increase the amount used by an additional
6000 AF/yr. The total CMID irrigation demand is 30,000 AF/yr.

BASIC ASSUMPTIONS | 8,000 AF of CAP water per year can be applied over the irrigation season
with existing pumping capacity. The existing purnping capacity at Tangerine
Rd. will be doubled by this project, expanding usage of CAP water to 14,000
AF per year,
The existing 30" conveyance pipe to the CMID ditch and the existing CMID

| ditch have sufficient capacity to accommodate the increased flows.
RRC SITE NO. 12

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE N/A.

(FT/DAY)

2. VOLUME OF N/A.

POTENTIALLY

RECOVERABLE WATER IN

VADOSE ZONE BELOW

RECHARGE FACILITY (AF)

3.DEPTH TO GW (FT) 100 to 300 feet.

4. TOTAL HISTORICAL GWL
DECLINE (FT)

75 to 150 feet prior to 1970. Stable to rising over the last 25 years.

3. POTENTIAL TO
ALLEVIATE SUBSIDENCE

Minimal.
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TECHNICAL CRITERIA

RRC SITE NO. 12
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B.POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient water quality varies.

B. Only that portion of applied water which goes to desp
percolation would impact groundwater system. Varies locally - in
some areas it would degrade - in others enhance.

C. Currently agricultural land use prevails.

D. N/A.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

N/A.

8.ESTIMATED ANNUAL
GROUNDWATER SAVINGS
VOLUME

6,000 AF/yr.




FINAL DRAFT

ECONOMIC FACTORS

RRCSITE NO. 12
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = 3120,000 for purchase & installation of two new
purnps and electrical controls. Annual costs for 20 yrs @ 8% =
312,222 or 32.04/AF

A. Capital costs for purchase & installation of two new pumps.

B. All infrastructure in place.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

Currently CMID is absorbing O&M costs.

Projected O & M costs = $4,136/yr or $0.69/AF for additional
power requirernent of 118,167 KWH.

No O&M costs to City for system infrastructure. City pays O&M
for water supplied and capital costs for water supplied.

Total annual cost for recharge = $2.04 + $0.69 = S2.73/AF

3. LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

N/A.

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

Potential for need to pursue a Section 7 consultation.
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RRC SITE NO. 12

ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
5. REGULATORY Expansion of existing recharge permit.
CONSIDERATIONS (ADWR,

ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

CMID has a number of wells that could be used for recovery,
possioly discharging into the CAP canal.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

Currently in place, except for amendment to existing recharge
permit for increased recharge volume.




FINAL DRAFT

= I ————
EXTENT OF REGIONAL RRC SITE NO. 12
BENEFITS DESCRIPTION/DATA/ASSUMPTION
1. MULTIPLE USERS OF N/A.
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES
2. RECHARGE OBJECTIVES OBIECTIVE YES | NO
THAT CAN BE MET BY THIS
FACILITY RECOVERY FOR POTABLE USE X
« FOR NON-POTABLE USF. X
* ANNUAL STORAGE/RECOVERY X
« LONG-TERM STORAGE, RECOVERY @ SAME X
LOCATION
+ SHORT-TERM STORAGE, RECOVERY @SAME X
LOCATION
« SHORT-TERM STORAGE, RECOVERY @DIFFERENT X
LOCATION
« RECHARGE/NO RECOVERY | X
* CAWCD RELIABILITY STORAGE ' X |
* WATER PROVIDER RELIABILITY STORAGE X
» ASSURED WATER SUPPLY RECHARGE X
* RIPARIAN ENHANCEMENT
+ SUBSIDENCE CONTROL
« CONTAIN/MANAGE POOR QUALITY
GROUNDWATER
« STATE WATER BANK . 5 X
« SAWRSA CLAIMS SETTLEMENT X
3. RECREATIONAL USES N/A.
4. ENVIRONMENTAL N/A.
BENEFITS
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RRC SITE NO. 12

CURRENT STATUS DESCRIPTION/DATA/ASSUMPTION
1. SITE EVALUATION N/A.
2. BOREHOLES/TEST-PITS N/A.

3. EXISTING OR PROPOSED
FUNDING (S,SOURCES)

Proposed funding by CAWCD/Tucson.

4. PILOT PERMIT APPLIED
FOR/ISSUED

N/A.

5.FINAL STORAGE
FACILITY PERMIT ISSUED

Existing permit must be expanded to 14,000 AF/yr.

6. OTHER PERMITS APPLIED
FOR/ISSUED

No, Section 7 consultation may be required.
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GROUNDWATER SAVINGS FACILITY
DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 13
FACILITY NAME: BKW FARMS EXPANSION

FACILITY This is a groundwarer savings project. Historically, BKW Farms has

DESCRIPTION pumped groundwater from eleven irrigation wells to supply water for
growing agricultural crops. BKW Farms did not sign a contract for CAP
water, but has desired to use CAP water if costs are equivalent to pumpage
costs associated with groundwater.
The subject BKW Farms’ land is located in Pima County just northeast of
the City of Tucson, and is completely within the Tucson AMA. The property
is bordered on the north by the Santa Cruz River, on the east by the Tucson
Mountains, on the west by Wentz Road alignment and on the south by Twin
Peaks Road.
BKW Farms began in 1993 to construct low-cost permanent distribution
systems to bring CAP water to its irrigated farmland. This project has
rapidly progressed because their fields are bisected by the CAP Tucson
Aqueduct, so pipeline connections are a relatively short distance to BKW
Farms’ distribution lines.
The current project permit is capped at 8,800 AF, but BKW Farms estimates
future in-lieu CAP use could increase to 15,000 AF.

BASIC ASSUMPTIONS | Participation by water providers will be short-term (20 years) as wet-water
recharge projects come on-line or when irrigated acreage is retired.

- RRC SITE NO. 13

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE | N/A.

(FI/DAY)

2. VOLUME OF N/A.

POTENTIALLY

RECOVERABLE WATER IN

VADOSE ZONE BELOW

RECHARGE FACILITY (AF)

3. DEPTH TO GW (FT)

N/A, but depth-to-water is 300 feet according to Tucson Water
Annual Static Water Level Report.
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TECHNICAL CRITERIA

RRC SITE NO. 13
DESCRIPTION/DATA/ASSUMPTION

4. TOTAL HISTORICAL GWL
DECLINE (FT)

Decline is 100 to 150 fest according to Figure 5 in City of Tucson
Report entitled “Assessment of CAP Water Recharge Alternatives.”

S.POTENTIAL TO
ALLEVIATE SUBSIDENCE

Minimal, if groundwater recovered for municipal purposes is in the
same vicinity.

6. GW QUALITY IMPACTS

A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient TDS = 500 to 600 mg/l. Ambient nitrate (N)=71t0 9
mg/l.

B. Minimal. The agricultural efficiency @ BKW Farms is 75% to
82% so it is anticipated that very lintle of the applied water will
result in deep percolation.

C. None, as reported in the PAG Landfill Report (1995) for Pima

County Flood Control District and recharge application for Avra
Valley Pilot Recharge Project by CAWCD.

D. None.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

N/A.

8. ESTIMATED ANNUAL

GROUNDWATER SAVINGS

VOLUME

6,200 AF/yr.




FINAL DRAFT

ECONOMIC FACTORS

RRC SITE NO. 13
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

A. Capital Costs = §75,000. Annual Cost over 20 years @ 8% =
87639, or $1.23/AF for 36" pipe and concrete ditch connection
structures for crossings at Sandario, Avra Valley and Sanders roads.

B. None.

2. AVERAGE ANNUAL O&M

Anticipated O & M costs for the improved system are $14,699/yr or

COSTS (ENERGY, $2.37/AF for an estimated total power requirement of 74,594
CONVEYANCE SYSTEM kwh/yr, and $10,000 for system maintenance.

MAINTENANCE, RECHARGE

SYSTEM MAINTENANCE) Total annual cost = §1.23/AF + $2.37/AF = $3.60/AF

3.LAND & RIGHT OF WAY Land is owned by BKW Farms or leased from State Land
ACQUISITION Department for agricultural purposes.

(AVAILABILITY,

OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

Land has already been deemed acceptable and permitted for
groundwater savings permit. The facility is out of the 100 year
floodplain.

5.REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

Existing facility is already permitted and BKW adheres to an |
operational plan reference within the facility permit.




FINAL DRAFT

ECONOMIC FACTORS

RRC SITE NO. 13
DESCRIPTION/DATA/ASSUMPTION

6.RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

N/A.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

Construction will be completed under Existing permit conditions by
May 1997.




BENEFITS

EXTENT OF REGIONAL

FINAL DRAFT

RRC SITE NO. 13

— - =

DESCRIPTION/DATA/ASSUMPTION

—_

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

Yes, Tucson Water, CAWCD, and Metro Water District are
current users of the facility. The State Water Bank and possibly
other water providers if permit is expanded in volume.

2. RECHARGE OBJECTIVES
THAT CAN BE MET BY THIS
FACILITY

OBJECTIVE

YES

NO

+ RECOVERY FOR POTABLE USE

X

+ FOR NON-POTABLE USE

~

+ ANNUAL STORAGE/RECOVERY

* LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

+ SHORT-TERM STORAGE, RECOVERY @SAME
LOCATION

+ SHORT-TERM STORAGE, RECOVERY
@DIFFERENT LOCATION

* RECHARGE/NO RECOVERY

* CAWCD RELIABILITY STORAGE

* WATER PROVIDER RELIABILITY STORAGE

+ ASSURED WATER SUPPLY RECHARGE

* RIPARIAN ENHANCEMENT

+ SUBSIDENCE CONTROL

* CONTAIN/'MANAGE POOR QUALITY
GROUNDWATER

* STATE WATER BANK

* SAWRSA CLAIMS SETTLEMENT

| 3. RECREATIONAL USES

N/A.

4. ENVIRONMENTAL
BENEFITS

N/A.
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CURRENT STATUS

RRC SITE NO. 13
DESCRIPTION/DATA/ASSUMPTION

1. SITE EVALUATION

Completed prior to issuance of recharge permit.

2. BOREHOLES/TEST-PITS

N/A.

5. EXISTING OR PROPOSED
FUNDING
(5,SOURCES)

Existing facilities constructed under a combination of monies from
BKW Farms, City of Tucson and ADWR augmentation grant funds.

4. PILOT PERMIT APPLIED
FOR/ISSUED

N/A.

| 5. FINAL STORAGE
FACILITY PERMIT ISSUED

First permit issued by ADWR for 8,800 AF/year.

6. OTHER PERMITS APPLIED
FOR/ISSUED

BKW Farms would like to increase the facilicy permit volume, once
agricultural demand is demonstrated combined with confirmed
interest from pardcipants with secure funding to cost share in the
construction and operation of the new improvements.




FINAL DRAFT

GROUNDWATER SAVINGS FACILITY
DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 14

FACILITY NAME: AVRA VALLEY IRRIGATION DISTRICT

FACILITY Proposed groundwater savings facility. Irrigadon of 6,000 agricultural acres.
DESCRIPTION Features include: CAP turnout, main conveyance by canals, pipe/canal

lateral distribution to acreage, and associated structures.

BASIC ASSUMPTIONS | Demand is based on 6,000 acres of irrigation and a per acre utilization rate

of 3.3 AF/ac/yr. There is no existing regional distribution system.

TECHNICAL CRITERIA

RRCSITE NO. 14
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FT/DAY)

NA.

2. VOLUME OF
POTENTIALLY
RECOVERABLE WATER IN
VADOSE ZONE BELOW
RECHARGE FACILITY (AF)

NA.

3.DEPTHTO GW (FT)

300 to 400 ft.

4. TOTAL HISTORICAL GWL
DECLINE (FT)

100 to 150 ft during 1950-1994.

5. POTENTIAL TO
ALLEVIATE SUBSIDENCE

None.
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TECHNICAL CRITERIA

RRC SITE NO. 14
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C.POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS DMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient water quality varies, but is generally good.

B. Salinity from the CAP may degrade native GW if over-
application of irrigation water leaches accumulated salts from
agricultural use into the aquifer.

C.NA.

D.NA.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

None.

8. ESTIMATED ANNUAL
GROUNDWATER SAVINGS
| VOLUME

19,800 AF/yT.
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ECONOMIC FACTORS

RRC SITE NO. 14
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = $3,361,800. Annual cost over 20 yrs @ 8% =
$342,412 or S17.29/AF

A. Costs for lined canal mains are: $35/ft for 24-in bottom width
(b.w.) (9,000 ft, 50 cfs), $30/ft for 20-inch b.w. (7,700 ft, 35-30
cts), S25/ft for 18-inch b.w. (3,600 ft, 20 cfs). Two siphons under
roadways at $250,000 total. Associated stuctures: 4 well boxes
with gates at $200,000 total. Turnout at 50 cfs $200,000. Irrigation
lateral canals/pipe costs are: $20/ft for 12 to 18-inch b.w. (22,500
ft, 4-20 cfs) and S110/ft for 30-inch pipe (5,000 ft, 20 cfs);
associated stuctures at $100,000 total; and twenty diswibution
boxes and gates at $10,000 each for a total of $200,000.

B. A 20,300 If canal that generally follows pre-existing road
alignments is the majority of the earth work. Two siphons for the
road alignment and for the China Wash mitigate most drainage
effects.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

O & M costs = $80,000 or $4.04/AF

The CAP turnout will feed a gravity system, therefore no power
costs are anticipated. O&M costs are: one FTE at $30,000 per year
and materials at $50,000 per year.

Total annual costs for recharge = $§17.29 + $4.04 = $21.33/AF

3. LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

Most land is in AVID. ASLD land could be used. Roadway right of
way may add to costs.

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

None.
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RRC SITE NO. 14

ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION
5. REGULATORY Possible Section 404 permit to construct wash crossings .
CONSIDERATIONS (ADWR,

ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTHTO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

N/A.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

About one year.
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[[EXTENT OF REGIONAL RRC SITE NO. 14
BENEFITS DESCRIPTION/DATA/ASSUMPTION
1. MULTIPLE USERS OF Benefits accrue directly to the irrigation acreage if water and
CONVEYANCE, RECHARGE, structure costs are below present costs of supplying groundwater.
AND/OR RECOVERY
FACILITIES
2. RECHARGE OBJECTIVES OBJECTIVE YES | NO
THAT CAN BE MET BY THIS
. v
FACILITY RECOVERY FOR POTABLE USE X
*« FOR NON-POTABLE USE X
* ANNUAL STORAGERECOVERY X
+ LONG-TERM STORAGE, RECOVERY @ SAME X
LOCATION
» SHORT-TERM STORAGE, RECOVERY @SAME X
LOCATION
+ SHORT-TERM STORAGE, RECOVERY @ X
DIFFERENT LOCATION
« RECHARGE/NO RECOVERY X
« CAWCD RELIABILITY STORAGE
« WATER PROVIDER RELIABILITY STORAGE
« ASSURED WATER SUPPLY RECHARGE X
* RIPARIAN ENHANCEMENT X
* SUBSIDENCE CONTROL X
* CONTAIN/MANAGE POOR QUALITY
GROUNDWATER
» STATE WATER BANK i X
*« SAWRSA CLAIMS SETTILEMENT X h
| 3. RECREATIONAL USES | NA.
4. ENVIRONMENTAL NA.
| BENEFITS
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RRC SITE NO. 14

CURRENT STATUS DESCRIPTION/DATA/ASSUMPTION
1. SITE EVALUATION N/A.
2. BOREHOLES/TEST-PITS N/A.

3. EXISTING OR PROPOSED
FUNDING (§,SOURCES)

Proposed CAWCD/City of Tucson funding.

4. PILOT PERMIT APPLIED No.
FOR/ZISSUED

-5.FINAL STORAGE No.
FACILITY PERMIT ISSUED
6. OTHER PERMITS APPLIED | No.

FOR/ISSUED
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GROUNDWATER SAVINGS FACILITY
DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 15

FACILITY NAME: FICO-SAHUARITA

FACILITY
DESCRIPTION

This proposed groundwater savings project involves the conveyance of
20,000 AF/yr of untreated CAP water from the CAP terminus at Pima Mine
Road to the upper end of FICO-Sahuarita farm with intermediate outlets for
irrigation. There are three other projects that can be served from the CAP
turnout at the terminus: ASARCO-Sahuarita (9000 AF/yr), which is west
of the terminus, and the Santa Cruz River @ San Xavier District (8448
AF/yr) and Recharge Basins @ Pima Mine Rd (23,000 AF/yr) projects,
which are east of the terminus. A new 36" pipeline is being designed from
the terminus easterly along Pima Mine Rd to the Basins @ PMR. This line
will be 36" in diameter except for a segment (estimated to be 2260 long,
about 300' of which is hung on the bridge crossing the Santa Cruz River)
which will be reduced to 24". The cost of this line could be shared by the
three projects which are east of the terminus. The size of this line, however,
is not large enough to deliver the peak flow (66.85 cfs) required by FICO.
After construction of the Pima Mine Road Basins project, service to FICO
would involve the replacement of the 24" segment with 36" pipe buried
under the Santa Cruz River and construction of a new pumping station on
the east side of the bridge.

BASIC ASSUMPTIONS

It is assumed that construction of this project occurs subsequent to the
construction of the Pima Mine Road Basins project as currently designed.
Irrigation of 3100 acres pecans & 300 acres other crops.

Annual use: 20,000 AF

Deliverv Rates

June 15 to Sept 15: 30,000 gpm (66.85 cfs)

Sept 15 to Nov 10: 10,000 gpm (22.28 cfs)

Nov 10 to Mar 15: none

Mar 15 to Jun 15: 10,000 gpm (22.28 cfs)
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TECHNICAL CRITERIA

RRC SITE NO. 15
DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE
(FT/DAY)

N/A.

2. VOLUME OF
POTENTIALLY
RECOVERABLE WATER IN
VADOSE ZONE BELOW
RECHARGE FACILITY (AF)

N/A.

3. DEPTH TO GW (FT)

200 - 300 ft.

4. TOTAL HISTORICAL GWL
DECLINE (FT)

2to 3 fyr

5. POTENTIAL TO
ALLEVIATE SUBSIDENCE

Yes.

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B.POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC.)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient water quality is generally good.

B. CAP water is higher in TDS than ambient groundwater, but only
a small percentage of irrigation water should travel to the aquifer.

C. Over application of irrigation water could result in leaching of
nirrates, pesticides and herbicides from the vadose zone. Proper
irrigation techniques would minimize this hazard.

D. There is a sulfate plume to the northwest and a nitrate plume to
the northeast which could migrate if groundwater mounding is
caused by over irrigation.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

None.

8. ESTIMATED ANNUAL
GROUNDWATER SAVINGS
VOLUME

20,000 AF/yr.
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ECONOMIC FACTORS

RRC SITE NO. 15
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital costs = 36,686,746. Annual costs over 20 yrs @ 8% =
3681,070 or $34.05/AF

A. Capital costs include replacement of 2260 If of 24" pipe with
2260 If of 36" pipe ($282,500), installed in 2000 If of 48" sleeve
(3750,000), 15,150 If of 36" pipe (31,893750) from the Pima Mine
Road Basins project to the midpoint of FICO, and 15,840 If of 30"
pipe (31,742,400) from the midpoint of FICO to its southern end,
and a new lift station (98 cfs @ 3600 BEP).

Note:

1. Pipeline and pump station could be upsized and extended to
deliver to Green Valley golf courses, FICO Continental Farm (9000
AF/yr), Cyprus Sierrita Mine, etc.

2. Tucson Water has well field and 2-36" pipelines 2 miles
downstream for recovery and gravity delivery to Tucson
metropolitan area of groundwater saved.

B.N/A.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

O & M costs = $428,401 or $21.42/AF for electrical power, and
maintenance.

Note: The cost of power could be eliminated by redesigning the
Pima Mine Rd pipeline as a 48" line. The CAP turnout is at
elevation 2800, with about 13 psi of pressure, and the south end of
the FICO farm is at elevation 2750, so there is a 80 ft of head
available.

Total annual costs for recharge = $34.05+321.42 = $55.47/AF

3. LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE)

None.
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RRC SITE NO. 15

ECONOMIC FACTORS DESCRIPTION/DATA/ASSUMPTION

4, ENVIRONMENTAL Floodplain use permit, Section 404 permit, Section 7 consuitasion.
CONSTRAINTS

(ARCHEOLOGICAL,

AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

5.REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE;
F&WL, SAWRSA, ETC.)

Groundwater Savings Facility Permit, Groundwater Storage Permit
required.

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Recovery by existing City of Tucson well field downstwream.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

12 to 24 months.

149




EXTENT OF REGIONAL
BENEFITS

FINAL DRAFT

——

RRC SITE NO. 15
DESCRIPTION/DATA/ASSUMPTION

1. MULTIPLE USERS OF
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES

City of Tucson, and the CAWCD could share the groundwater
savings facility. There is the potential for conveyance facilities to
be upsized for serving FICO-Continental farm, Green Valley golf

courses, Cypress-Pima Mine, etc.

2. RECHARGE OBJECTIVES
THAT CAN BE MET BY THIS
FACILITY

OBJECTIVE YES

NO

+ RECOVERY FOR POTABLE USE X

* FOR NON-POTABLE USE X

+ ANNUAL STORAGE/RECOVERY

* LONG-TERM STORAGE, RECOVERY @ SAME
LOCATION

* SHORT-TERM STORAGE, RECOVERY @SAME
LCCATION

« SHORT-TERM STORAGE, RECOVERY @DIFFERENT X
LOCATION

* RECHARGE/NO RECOVERY

+ CAWCD RELIABILITY STORAGE

* WATER PROVIDER RELIABILITY STORAGE

* ASSURED WATER SUPPLY RECHARGE X

* RIPARIAN ENHANCEMENT

+ SUBSIDENCE CONTROL

* CONTAIN/MANAGE POOR QUALITY
GROUNDWATER

+ STATE WATER BANK . X

* SAWRSA CLAIMS SETTLEMENT

|| 3. RECREATIONAL USES

None.

4. ENVIRONMENTAL
BENEFITS

None.
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RRC SITE NO. 15

CURRENT STATUS DESCRIPTION/DATA/ASSUMPTION
1. SITE EVALUATION None.

2. BOREHOLES/TEST-PITS N/A.

3. EXISTING OR PROPOSED | None.

FUNDING (S,SOURCES)

4. PILOT PERMIT APPLIED None.

FOR/ISSUED

5. FINAL STORAGE None.

FACILITY PERMIT ISSUED

6. OTHER PERMITS APPLIED | None.

FOR/ISSUED
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GROUNDWATER SAVINGS FACILITY
DESCRIPTION & BASIC ASSUMPTIONS

Preliminary information based on conceptual project design and cost estimates.

RRC SITE NO. 16
FACILITY NAME: ASARCO-MISSION

FACILITY Deliver CAP water to the proposed ASARCO water recycling pond at Pima

DESCRIPTION Mine Road, west of the existing CAP Terminus, in-lieu of existing pumped
groundwater. In 1995 ASARCO-Mission pumped 10,770.7 AF of
groundwater (using a total of 17,335.3 AF of Type I and Type I
groundwater rights). An additional 2982.3 AF of water was pumped from
Indian wells. The maximum that could have been pumped, therefore, is
20,317.6 AF. In 1995 the mine reported the usage of 12,852.7 AF of
freshwater used for milling operations and 12 AF for domestic use, plus an
additional 18,342.6 AF of recycled water for other uses.

BASIC ASSUMPTIONS | It is assumed that CAP water could be used in-lieu of the quantity of
groundwater used for milling operations in 1995, which is approximately
13,000 AF. Groundwater could continue to be used for domestic purposes,
and ASARCO would construct the necessary modifications to their water
distribution system.

RRC SITE NO. 16

TECHNICAL CRITERIA DESCRIPTION/DATA/ASSUMPTION

1. INFILTRATION RATE N/A.

(FT/DAY)

2. VOLUME OF N/A.

POTENTIALLY

RECOVERABLE WATER IN

VADOSE ZONE BELOW

RECHARGE FACILITY (AF)

3.DEPTHTO GW (FT) 200 to 300 ft.

4. TOTAL HISTORICAL GWL 3 to 4 ft/yr.

DECLINE (FT)

S.POTENTIAL TO

ALLEVIATE SUBSIDENCE

Yes.

152




FINAL DRAFT

TECHNICAL CRITERIA

RRC SITE NO. 16
DESCRIPTION/DATA/ASSUMPTION

6. GW QUALITY IMPACTS
A. AMBIENT WATER
QUALITY

B. POTENTIAL TO DEGRADE
NATIVE GW

C. POTENTIAL SOURCES OF
CONTAMINATION
(LANDFILLS, EXISTING
PLUMES, TDS IMPACTS,
ETC)

D. MIGRATION OR
CONTAINMENT OF
CONTAMINANT PLUMES

A. Ambient water quality data is unavailable.
B.N/A.

C.N/A.

D. Euxisting high sulfate plume is possibly being contained by
existing well pumping. Reduction of this existing well pumpage by
in-lieu use of CAP water may cause this plume to migrate.

7. OTHER TECHNICAL
ISSUES (TRANSMISSIVITY
OF AQUIFER,
IMPERMEABLE LAYERS IN
VADOSE ZONE, SURFACE
ELEVATION OF FACILITY
(MSL), ETC.

None.

8. ESTIMATED ANNUAL
GROUNDWATER SAVINGS
VOLUME

13,000 AF/yr.
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ECONOMICFACTORS

RRC SITE NO. 16
DESCRIPTION/DATA/ASSUMPTION

1. CAPITAL COSTS

A. DESCRIBE CONVEYANCE
SYSTEM COMPONENTS
(PIPES
(CAPACITY/DIAMETER),
PUMPS (CAPACITY, HEAD,
BHP), SPECIAL
CONSTRUCTION
CONSTRAINTS)

B. DESCRIBE RECHARGE
FACILITY COMPONENTS
(EARTHWORK, LENGTH OF
REACH/AREA OF BASINS,
ON-SITE CONSTRUCTION,
PIPING & CONTROL
SYSTEM, OTHER)

1. Capital Costs = $981,500. Annual costs over 20 years @ 8%=
399,969 or 37.69/AF.

A. Capital costs include modification to CAP turnout ($50,000),
modifications to the existing ASARCO piping system ($50,000),
4440 If of 24" pipe (3555,000); and a new 8000 gpm, 225 BHP
pumping station ($100,000).

B.N/A.

2. AVERAGE ANNUAL O&M
COSTS (ENERGY,
CONVEYANCE SYSTEM
MAINTENANCE, RECHARGE
SYSTEM MAINTENANCE)

O & M costs =3156,299 or 312.02/AF, including costs for pipeline
and pumping station maintenance and electrical power.

Total annual cost of groundwater savings = $7.69/AF + §12.02/AF
=319.71/AF.

3.LAND & RIGHT OF WAY
ACQUISITION
(AVAILABILITY,
OWNERSHIP, COST, ACRES
REQUIRED, LAND USE
COMPATIBILITY, PRIOR
LAND USE, PRIOR LAND
USE)

None.

4. ENVIRONMENTAL
CONSTRAINTS
(ARCHEOLOGICAL,
AESTHETIC, HABITAT-
RELATED, FLOODING
POTENTIAL, OTHER)

None.
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ECONOMIC FACTORS

RRC SITE NO. 16
DESCRIPTION/DATA/ASSUMPTION

5. REGULATORY
CONSIDERATIONS (ADWR,
ADEQ, PCFCD, FEMA, COE,
F&WL, SAWRSA, ETC.)

None.

6. RECOVERY
ASSUMPTIONS (LOCATION
OF RECOVERY SYSTEM,
DEPTH TO GWL,
TRANSMISSIVITY OF
AQUIFER, POTENTIAL USE
OF EXISTING WELLS &
PIPELINES, REQUIREMENT
FOR TREATMENT, ETC.)

Recovery at existing ciry wells.

7. TIME REQUIRED TO
IMPLEMENT (PERMITS,
DESIGN, CONSTRUCTION,
ETC.)

12 to 18 months.
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EXTENT OF REGIONAL RRC SITE NO. 16
BENEFITS DESCRIPTION/DATA/ASSUMPTION
1. MULTIPLE USERS OF Norze.
CONVEYANCE, RECHARGE,
AND/OR RECOVERY
FACILITIES
2. RECHARGE OBJECTIVES OBJECTIVE YES | NO
THAT CAN BE MET BY THIS
FACILITY RECOVERY FOR POTABLE USE X
» FOR NON-POTABLE USE X
« ANNUAL STORAGE/RECOVERY X
- LONG-TERM STORAGE, RECOVERY @ SAME X
LOCATION
» SHORT-TERM STORAGE, RECOVERY @ SAME X
LOCATION
« SHORT-TERM STORAGE, RECOVERY @ X
DIFFERENT LOCATION
« RECHARGE/NO RECOVERY X
» CAWCD RELIABILITY STORAGE X
+ WATER PROVIDER RELIABILITY STORAGE X
+ ASSURED WATER SUPPLY RECHARGE X
» RIPARIAN ENHANCEMENT X
« SUBSIDENCE CONTROL
» CONTAIN/MANAGE POOR QUALITY X
GROUNDWATER
« STATE WATER BANK X
» SAWRSA CLAIMS SETTLEMENT X
3. RECREATIONAL USES None.
4. ENVIRONMENTAL Nore.
BENEFITS
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APPENDIX IF. Permitted Recharge Facilitics ‘
Table 1- Permitted Recharge Facilitics

72-538100 GSTF 10,000 CAY 2,650 73-538100 Facility is permitled and operating. ‘T'veson Water & CAWCD are
CAWCD/CMID asof 73-547710 supplying water. One of the two cntitics may apply lo increasc the permit
12/31/94 volume.
72-538133 GSF 8,800 CAP 2,014 73-538133 Facility is permilted & operating. CAWCD and Tucson are supplying
CAWCD /Tucson Walcr/ asofl 73-545928 water. Augmentation grant awardced to construct delivery dilch - $51,000.
MDWID / BKW Farms 12/31/94 73-555750
71-535587 Iw 10,000 CAP 2,391.9 73-535587 Facility is permilied. No injeclion was donc in 1994 or 1995 duc to
Tucson Whater - st as of Mayor & Council decision 1o ccase CAI® deliveries. .
Pilot Injection Project 12/31/93
71-537406 1w 10,000 CAl 22 73-537406 Facility is permitted. Reported 1574 AF in 1994, No injection since
Tucson Water - 2nd as of 10/1/94 maintenance oulage and Mayor & Council decision to cease all
Pilot Injection Project 12/31/93 deliverics of CAP,
71-520083 sB 6,500 EMuent 80.1 73-520083 Facility is permitted. IIave applicd to increase # of basins lo reach max
Swecltwater USF asof permitied amount of 6,500 AF. Expansion will include wetland facility
12/31/93 in addition to recharge basins.
71-551092 S 10,000 CAP NA 73-551092 Capacity of full scale facility may be limited by fine grained layers. Part
CAWCD /MDWID 73-552745 of Norlhwesl Replenishment Progrinn, Permit issucd in July, 1996.
Avra Valley Pilot Project
RRC Site No. 3
*Lstimated recharge volume based on preliminary site fucility descriptions.
GSF-Groundwaler Savings Facility IW-Injcction Wells IC-In-channel SB-Spreading Basins 7/19/96
]
gy
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Table 2 - Proposedd Recharge Facilitics

(Not Ev:

fuated by RRC)

1

Application found incomplete/incorrect on 1/5/95. Field trip was held

& Green Valley
Waslewalter Trealment
fucilitics

71-545944 IC 9,307 ENluent NA 73-545943

‘Tucson Waler - with applicant in February, 1995 to resolve some issucs. Two

Santa Craiz River objcctions reccived 4/3/96. Final completc/eorrect determination is

Managed Project pending.

64-544777 w 621 EMucnt NA NA Application found incomplete/incorrect on 10/13/94. Applicant hns

SaddleBrooke indicated project will not be pursued.

71-545220 IC - ENMuent NA NA Applicant has requested that this application be put on hald.

Pima Coualy Waslewalter 17,000? Application is based in part upon the County recharging the SAWRSA

Santa Cruz River c(lluent.

1ligh Plains EMuent SB 600 Effuent NA NA Research project for riparian enhancement supported by tligh Plains

Recharge Project and Waler Profection Fund money. Sponsors include Pima County,
Tucson Water, Marana. No application submitted. Pre-application
meetings have been held.

Tueson Water MK W- GSF 750 CAD NA NA Proposed. Associated with CAV-SARYP Project.

Central Avra Valley (A modification of 72-538133)

Groundwater Savings

Picacho Pecans/Kai GSF 10,000 CAD NA NA Application reccived 6/5/96.

72-7558092

Tucson - San Xavicer SB 10,000 CAP NA NA Proposcd. Negotiations with Disirict and Nation arc ongoing.

Surface Basins

Pima County - Avra Valley sB 1,500 EMuent NA NA Proposed. County has had discussions with potential buyers of San

Ignacio gollcourse. County would rechurge cMluent from plants, scll
credits to GV Walter Co, aperale golf course well ns recovery well.

GSF-Groundwatcer Savings Focllity

*Estimated recharge volume hased on preliminary site facility descriptions.

1W-Injection Wells

1C-In-channel
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Table 3- Proposed Recharge Tacilities

(Evaluated by RRC)

) Jif
I'ima Co., Mciro Waler, Sh 44,000 CAP NA NA Pt ol overall NW Replenishment Program. Studics are underwany nnd
cle, - Lower Santa Cruz 1C and partially supposted with a $296,000 sugmentation grant, Additional
River Replenishment EfMuent funding/in-kind scrvices provided by BOR and other NW arca
Project interests. Pre-application meeting held on 11/27/95.
RRC Site !
Mectro Waler, Pima Co. - S 25,000 CAP NA NA Arca is under investigation. Studics arc being supported by (wo
Oro Valley Canada Del IC augmentation grants for ~ $75,000 and part of another grant for
Oro Recharge I’roject $296,000. Additional funding/in-kind services provided by BOR and
RRC Site 2 other NW area interests. Parl of Northwest Replenishment Program.
Tucson Watler/CAWCD - S8 10,000 CAP NA NA Application submitled on 12/20/95. Incomplele/incorrect, letter was
Pima Minc Road Project sent 3/1/96.
RRC Sitc 4
Tucson Water-Central Avra SB 60,000 CAP NA NA Pilot.  Application submitted on 5/29/96 for 500 AF. Found
Valley Storage & Recovery complele/eorrect on 6/7/96. Three objections reccived and denied.
(CAV-SARP) 71-557981
RRC Site 5
Tucson Water - South Avra s 44,000 CAD NA NA Proposcd. o
Valley
RRC Sitc 6
West of CAP @ T'angerine GSF 50,000 CAP NA NA Proposed.
Rd..
RRC Site 7
Tucson/BOR-San Xavier IC 9,000 CAP NA NA Proposed. Use natural arroyos within Sen Xavier Distriet to recharge
Arroyas watler released from hlowoll'steuctures. District and Tohono O'odham
RRC Silc 8 Nation may pursuc projccl.

*Eslimated recharge volume bascd on preliminary site facility descriptions.

GSF-Gronndwaler Savings Facility

IW-Injection Wells

IC-In-channcl
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Table 3- Proposed Reclhiarge Facilities

(Evaluated by RRC)
Creil %

Tucson Water - Santa Cruz IC 8,500 CAP NA NA Proposed.  Pipeline required from CAP' terminus to river. Tohono
River at Pima Minc Road O’odham Nation and San Xavier District may pursue project.
RRC Site 9
Pantano, Tanque Verde IC 17,000 CAYP NA NA Proposed.
Rillito River
RRC Site 10
Tucson Water - Brawley s 40,000 CAP NA NA Proposed. Pifot tests show good recharge rates, but site is not close to
Wash at Three Points CAP canal.
RRC Site 11
Cortaro Marana lrrigation GSF 6,000 CAP NA 75-538100 Expansion of existing GSIF from 10,000 AF/year to 16,000 AF/ycar.
District Expansion 73-547710
RRC Site 12
BKW Farms Expansion GSF 6,200 CAP NA 73-538133 Expansion of existing GSF from 8,800 AF/ycar to 15,000 AF/ycar.
72-538133 73-545928
RRC Site 13 73-555750
Avra Valley lrrigation GSF 20,000 CAYP NA NA Preliminary meeting held in late 1994. No application submitted to
Disirict date.
RRC Site 14
Farmers Investment Co. GSF 20,000 CAP NA NA Conceptual phase. Pipcline construction required.
RRC Site 15
ASARCO - Mission GSF 9,000+ CAR NA NA Proposed.
RRC Site 16

GSF-Groundwater Savings Facility

' IW-Injection Wells

¢ Estimated recharge volume based on preliminary site fucility descriptions.

IC-In-channel
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Table 4- Newly Proposed Recliarge Facilities

Tanner Gravel Pit S 7,000 CAP NA NA Proposcd.
Tucson Airport IC 10,000 Reme- NA NA Proposed.
Remediation Project diated

(TARD)-Santa Cruz River Gw

Alvernon/Rillito Storm IC 50,000 CAP NA NA Proposed.
Droin

Pascua Yaqui N 10,000 CAD NA NA Proposed.
Avia Valley Gravel it s 10,000 CAP NA NA Proposed.
Ajo Detention Basin Sn 10,000 CAYP NA NA Proposed.

*Estimated recharge volume based on preliminary site facility descriptions.

GSF-Groundwater Savings Facility

IW-Injection Wells

1C-In-channel
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Phoenix AMA Proposed Underground Storage Facility (USF) Projects, August 15, 1996

Situ (Grant)

(Fulv(Pilot SUB-BASIN |SOURCE PROPOSED MAP
Sroject (Proposed/ |[TYPE OF FACILITY LEGAL LOCATION LOCATION |WATERS VOLUME NUMBER
(In)-Process

Proposed Projects Utilizing CAP Water
CAWCDI/Agua Fria FIPr Unknown Unknown WSRV CAP 50,000 20
Scottsdale Water EIPr Constructed Facility (Vadose Zone 4N 4E Sec 25 SE of ESRV CAP/Effluent 37 3_3_7 11
Campus Injection Wells) SE1/4 .
Peoria/Skunk Constructed Facility (Vadose Zone WSRV /SRP/S
Creek Al Injection Wells/Infiltration Basins) SNI1E Sec 2,11 R CAPISRPISW 30,000 27

3N 5W Sec 1, 11-14
W. Maricopa - 4N 4W Sec
Combine Fin Managed Facility 19.20,30,31 4N 5W Hassayampa |CAP 25,000 34
Sec 25, 36
Goodyear Fin  |Constructed Facility (Infiltration Basins) i’;'ezw Bast1/2SecS |  \wsrv  [caP (MwD) 20,000 22
'SW Facility
Beardsley FIPr Unknown Unknown WSRV CAP 20,000 32
Terminus
Surprise/MWD
McMicken Dam F/Pr Constructed Facility (Infiltration Basins) |4N 2W Sec 34 WSRV CAP 7,500 13
Extension
Del Webb Grande Efn Constructed Facility (Recharge ggl_;;/v 54?:‘: 21\?\;zsoec WSRV CAP/SW 4.000 15
Avenue Trenches) 24-26.35.36 ‘
Superstition Mtns. Fin  [Managed Facility ;f‘Nﬁ 15,2‘: 8NWof SE ESRV  |CAP 2,352 33
ggv:: DiQueen F/Pr Unknown Unknown ESRV CAP Unknown 35
Proposed Projects Utilizing Effluent
m;x/g 1st Ave. FIPr Constructed Facility (Infiltration Basins) |Unknown WSRV Effluent 141,000 29
3"\;5;"““”" Creek | Epr  |Constructed Facility (Infiltration Basins) | Unknown ESRV  |Effiuent 47,000 31
m;"’z:"d Ave. F/Pr.  |Constructed Facility (Infiltration Basins) | Unknown WSRV  |Effluent 35,000 28
MesaNWWRP FiPr | Constructed Facilty (Infitration Basins) |17 e ESRV  |Effuent 17,922 7
Phoenix/Cave 4N 3E Sec 14 NW of
Creek Project FIPr Unknown NW1/4 ESRV Effluent 8,961 21
Tempe Kyrene FIPr Constructed Facility (Injection Wells) 1S 4E Sec 10 SE1/4 ESRV Effluent 6,700 14
Glendale Western F/Pr Unknown Unknown WSRV Effluent 6,500 25
Area Recharge
Chandier Regional Constructed Facility (Injection Wells) 2S SE Sec 10 SE of
Park i (Pilot in Progress) NE1/4 ESRV SCuent Sy <
Surprise WWTP FIPr Constructed Facility (Infiltration Basin)  [3N 1W Sec 22 SW 1/4 WSRV Effluent 3,360 12
. - . . 4N 4E Sec 30 SE of

Peoria Beardsley FIPr Constructed Facility (Infiltration Basins) NE of NW1/4 ESRV Effluent 2,240 23
Fima Utilifes/ Sun PIPr | Constructed Facility (Injection Wells) |25 5E Sec 29 ESRV  |Effluent 800 30

soodyear WWTP PIPr Unknown Unknown WSRV Effluent 336 26
SRRy PIPr Constructed Facility (Injection Well) Various Various Various Various N/A

DRAFT Subject to Revision




Phoenix AMA Permitted Groundwater Savings Facilities (GSF's), August 15, 1996

DRAFT Subject to Revision

PERMIT TYPENO. PERMIT PROJECT DESCRIPTION ASSOCIATED WATER SUB-BASIN SOURCE PERMITTED |[TOTALWSP |CAP VOLUME |EFFLUENT
(DURATION) HOLOER STORAGE PERMIT NO.s |LOCATION WATERS VOLUME VOLUME VOLUME
AND PERMIT HOLDER
“GSF 72-553133 {6/1/96 | Sal River indrect recharge aof up to 200,000 acre feet 73.555520: Giendala ESRV CAP 200,000 310,000 310,000
1o 12/31/05) Project annualy of CAP waler within lhe Sall River Projsct |73-557848: Del Webb
boundarles. TEMPE WSP WILL GO OUT 73-557419: CAWCD
WITHIN 2 WEEKS 73-553133.2 Peoria
73-553133.1 Scollsdale
73-553133.3 TEMPE
"GSF 72-545695 RWCD indirect recharge of up to 100,000 acre feel 73-547123; Chandler ESRV CAP Effluent 100,000 143,100 140,000 3,100
(2123/95 lo 12/31110) annwaly of CAP waler and effuent through 73-545695.2: Chandler E
RWCD's waler usars. 73-545805.1 CAWCD
73-545605.3 Mesa
GSF 72-533659 (1/1/05 | Cily of Tenpe | Indirect recharge of up lo 85,000 acre feel anually | 73-533859: Tempe ESRV CAP 85,000 85,000 85,000
lo 1/1722) of CAP waier al New Magma Irégallon Disirict.
Wik be conveiting lo a WSP.
GSF 72-534888 (4/21/92 | CAWCD Indirect recharge of up Lo 40,000 acre feet annually | 73-534888: CAWCD ESRV CAP 40,000 40,000 40,000
lo 12/31/05) Note: Permit of CAP water al New Magma Infgation Distilet.
Explred - Permitlee filed Wil lose INs GSF permit bit keep WSP.
for exiension,
MWD indirecl Recharge of up fo 20,000 acre feel WSRV CAP 30,000
annwaly In 1896 and 40,000 In 1997. Only lwo
years project
GSF 72-534550 (7/17/92 | CAWCD Indirect secharge of up lo 28,000 acre feel annually | 73-534550: CAWCD ESRV CAP 26,000 28,000 26,000
lo 12/31/05) Note: Permit of CAP water st Queen Creek lirigation Distelct.
Expired - Permittee filed
for extension.
LGSF 72-534439.0001 Tonopah Indirect racharge of up lo 15,000 acre feet annually [73-534439: CAWCD Hassayampa CAP 15,000 25,000 25,000
(6/18/98 10 12/31/06) Inlgation of CAP water at Tonopah lrrigation District. 73-534439.1: Goodyear
Oislrict Project replaces CAWCD GSF 72-534430
(GSF 72-534438 (3/10/92 | CAWCD indirect recharge of up lo 5,000 acre feel annualy |73-534438: CAWCD ESRV CAP 5,000 5,000 5,000
to 12/31/95) Note: Pennil of CAP waler at San Tan lirtgalion Districl.
|Expired - Pennitiee filed
for exiension.
(GSF 72-534753 (4/21192 | CAWCD Indirect recharge of up (o 3,000 acre feet annualy |73-534753: CAWCD ESRV CAP 3,000 3,000 3,000
10 12/31/95) Nota: Permil of CAP waler at ChandierHelghts Cltrus lirigation
|Explred - Permittee filed District.
for exiension.
GSF 72-530370 Plma Uillies | Indirect recharge of up lo 1500 acre feet annually [73-530370: Pima Wililles |ESRV Effluent 1,500 1,500 1,500
(10/23/81 10 12/31/24) of effluent al Sun Lakes Communily Associallon.
(GSF 72-534978 (8/20/92 | LPSCO Indirect racharge of up 1o 840 acre feet annually of | 73-534978: LPSCO WSRV Effiuent 840 840 840
to 12/31/22) efuent al Suncor Farms.
-
, Data for | gsnmareo | esmaten | votume | voruwe A | A
Pro pose d GSF's Select CAPACITY | CAPACITY | USED 1996 | AVAILABLE | V7o oot
GSF's (Minlmum) (Maximuam) | (As of Aug ) 1998 (Minimum) Maxdmom)
Apphcant §§’.3‘2’,§§1'l‘3, PROJECT DESCRIPTION SUB-BASINLOCATION | SOURCE PROPOSED Awco 70,000 100,000 60,000 | Unknown | 70,000 100,000
(in)-Process WATERS VOLUME 72-545695 * ‘ y ‘ *
Phoenix/ Roosevel 1D FIPr Roosevel tnigation District WSRV Effluent 20,000 SRP 72-553133 75,000 150,000 14,000 30,000 100,000 150,000




Phoenix AMA Permitted Underground Storage Facilities (USF's) Using Other Source Water, August 15 1996

PIRMIT ASSOCIATED WATER | SURFACE
PERMIT TYPE OF SUB-BASIN MAP PERMITTED | TOTAL WEP EFFLUENY
TYPENO PROJECT DESCRIPTION STORAGE PERMIT NO:x LEGAL LOCATION SOURCE WATERS WATER §
(DUmATion  |HOLOR AND PERMIT HOLDER | FACILITY LOCATION NUMBER |  VOLUME VOLUME VOLUME | VOLUME
T |NWWRP. Rechasge of up 10 8,963 scre leet of efuerd [
anmaly at the Mesa NW Waier Rectamstion Pant B 5
g’?ma 1o Cay of Mesa |“ﬂ’»l,1 Jecharpe tmsing, The plant 208 orect are 73-515105. Mesa Basing. 4N SE Sec 18 ESRV | City of Mess Efwent 7 8,863 8863 B.983
s31/08) |focaied sdpcent 1o the Ssk Rrver, E2s1 of Prce Road. |
USF 71.520079 |Recharpe of up 10 3314 ecte leel ity ol effuent from
N .. |the Gibet Wastewaier Treamen Piant thiough basins o Basims, s
(:é:ﬁl; Town of Gilbert and an IHECUON wel 102160 hear Wamer and McOveen 73-520379: Gilbert Inection Well 1S 5E Sec 12 NW SW ESRV Giibert EMuerit 6 32314 3314 3314
) Roads.
Intei Project: Recharpe of up 1o 3,100 acre feet anmmily
USF 71-541455  |Cay of of efMuent rom the Inted pant tvouph Mfeclion wells. The |.,., , B Inyection 25 SE Sec 24
(37234 10 12114) |Crandier proiedt is kocated in South Chander, South of Ocotilp. | 1> 547123: Chandier wels SWSE NE ESRV  |iniei EMuent 2 3100 3100 3,100
Road and East of Cooper Road. - -
Recharge of uD to 3.042 ecte Jeet annually of effuent
USF 71.534362 from: the Sun Cry West waslewster reziment plant mio
(44593 to Del E Webb  |infiltation bauns scpcent 1o 1he plant. Theplant and  |73-534362: Del Webb Bxurg 4N 1E Sec 30 WSRV Sun Cy West Emuent 4 3042 3,042 3042
4/14/43) proect 2re located ad@cent 10 the AgL Fna River, East
of 115th Avenue. !
1
lRmmeduplo 2,500 acre feet of eMuem tom the City 4
Ocadilio of Chandiers Ocdfillo Wasiewater Treabment Piant, .
:ggs":‘gg/‘fs) Marmgement  |Recharge ooours hiouph overiow dryweds. Tne project [73-546844: Ocolilio a,".g‘” Dry 7;:5:‘:";5":”5‘_ ESRV ‘E:,"“"",’;"m""’ 9 2500 2500 2.500
Group |15 Iocaied 21 the Ocolillo development in South Crandler, e o e
|Tne onmect replaces pilct project 71-505527,
—~USF 71-551762 Kyrens Wamewaler Trealment Prant: Pict recharge of up
10 1000 acre feel antuatly of CAP waler and . imeciion H
% to Cay of Tempe | o ort rom Tempe's potatle distribution syslem through |7>551761: Tempe g 1S 4E Sec 10SE ESRV Kyrene Eflluent 1" 1.000 1,000 1.006
) injection welts 3t Temoe's Ken McOonalg Golf Course
~USF Soutn Puant: Piict & |
71-551€778 ... |1esung of up 10 313.6 ecre feet of efMuent over 2 years .
(11786 1o C#y of Surprise through o bzsm  The prosed s focated al Ine South 73-551877: Surpnse Basin 3N 1W Sec 22 SW WSRV | South Sumrse Efiivent 12 314 A4 314
1/17/98) Surpase Waslewater Treatment Piant.
Grano Avenue Piot recharge of 100 acre leet of MWD
—USF 711-551727 [Del Webb 7 |
urtace water ove! ohe year through venches, Project is  |73.551728: Det Webb 4N W Sec 30 SE SE
(112196 to Home e Trenches WSRV | MWD Surace Water 15 100 100 100
112557) lConsaruction Jocated 2t the Grant Avenue Oevelopmen: sae In the City |Mome Construchon 5 ‘

of Suprse

= Indicates Piict Proyect

DRAFT Subject to Revision



Phoenix AMA Permitted Underground Storage Facilities (USF's) Using CAP Water, August 15 1996

= ASSOCIATED WATER FecEl
PERMIT STORAGE PERMIT (WSP) | TYPE OF SUB-BASIN MAP  |PERMITTED  |TOTALWSP {TFEL
TYPENO. HOLDER FROJECT DESCRIFTION NO 5 AND PERMIT FaCLITY  [LEGALLOGATION | /oraqioy  [SOURCE WATERS NUMBER |[VOLUME VOLUME [CAPVOLUME  IWATER o
(DURATION) HOLDER VOLUME |
73-516371.01: SRP
73-516371.02: SRP
73.516371.03: Mesa
GRUSP: Rechaioe of up 10 200,000 acra foet ammually of |72 2 oy on. Grone ™!
“USF 71.516371 5 CAP waler, Salt and Verde River water and Cay of Mesa e " 2N6E Sec
LT TR s eMuent th/ough in-channel basin in the Sa River st (7351007 108 Proen - [in Chamel i3 4421 29 73 ESRV g:: Sa md Verde. 5 200,000 ERR w6125 | TI04%
12531110) below the CAP intercon=d af the Grande Reef Dam. To (73210 ot S8R 24.21,28.29.30
oate, only CAP water has bees stored 3t the facillty. 73-547504- SRP
735280
T3-548929: SRP |
73-550863: Termpe H
Wetiangs: Recharge of ud 1o 10,000 acre feet aniually
of CAP waner ttwouph infiltration basas afler 3 "
~USF 71540817 5 e Basins afler
cayof traatment in constructed wettands. The proect is still in . 1IN 1W Sec 1.2
hamimsto  [avoncale the Bevelopmerticonainction st20ss, The pojectis || > >40417: Avondale Tetands | aN1wsee 383 i AR ! 5000 500
n located adjacent 1o the Aguo Fra Rivef, ust Nofth of ey
McDowell Road.
East Pima Site: Recnarpe of up 10 5000 acre teet
USF 71545917 | . rir g Vpoose Zone
e City of annually of CAP waler throuph vadose 26nhe injection . 4N 5E Sec 30 SE SE SE
el Scozdsle |wels, The prored i focaled | Noth Scofisdale, North of [7>545918: Sconssale  ineclon [ AP i 5.000 ER 5,000
AT Uron Hills Drve and Eaxt of Pira Raad,
Water Campus: Pilot recharpe of up 10 S000 scre feet
USF 71-545915 [ h Vadose Zone
Cay ol annually of CAP water thvough vadose 20ne injedlion . "
223841 Samsdsle | wells. The provedt is ocaled in North Scotscale, Nomh of 1> 2100 16: Scotsazle - [inieclon NAESec2SSESE  |ESRY |ead gl S ESR 5.0
1223%9) Union Hitis Drive and West of Puma Road.
—USF 71.852711 McMicken Dam: Piict nftration testing of up 1o 2000 acre
2179810, Crty of Surprse (leet of CAP waler over 2 yeass on the Nofth side of the | 73-553176: Surprise Basan 4N 2W Sec 34 WSRY CAP 13 2,000 ERR
321/38) McMicken Dam.
USF 71.535755 Spook Hill: Infinrahion of 2000 acre feet annudlly of CAP Muni Purpose
water throuph a mull-purpose lake 3l ine City Park. The % Lake/ Vadose :
(22233 10 Chy of Mesa [ fatilly are localed m the S of | 73535755 Mesa Tone Inecaon | TN T Sec 18 KE ESRV cap 8 2,000 ERR 2.000
9208) Red Mourdain Drstnct Pa in East Mesa, Wets
Recharpe of up 1o 600 acre feer annually tirough
USF 71.520487 inection wells located al 43rd Avenue and Greenway.
Remst (Cay of Phoenix | This project was permiied, but experienced operational  |73-520487: Phoenix B MESEI0SWSE ysry [ 10 600 E3R 600
.12/3118) problems in s early stapes  Operstion hss been
discontinued
TUSF 71.355251 | o Crandier Regional Parkc Pilct recharge of up 1o 250 acre Veaose Zone | |
1641796 10 Cnyndi feet of CAP waler from Chandler’s palable system 73-555252° Chandler {rgechion 28 5E€ Sec 10 SENE ESRV |CAP 3 250 EXR |
&17158) Andier; ennually, Recharge occurs tnrough vacose Zone welts Weils i
“Data lor GRUSP {71.516311)
** Indicates Pilot Projects
‘Volume
Volume
m! 4 1050 |Valume Avauabie 1996 :‘;;‘7""" | Avaitabie 1997
| | (Mrvemagmy | W2mmum)
DRAFT Subject to Revision sa.aoal 30000 | 100.000 120000



1996 CAP WATER RATES

1996 1997 199 1999 2000

COST COMPONENTS

M&I Capital Charges ¥ $30/af $39/af $48/af $48/af $54/af
Ag Capital Charges 2/at 2/af 2/at 2/af 2/af
Water Delivery Costs
Fixed OM&R ¥ 48/af Determined annually
Pumping Energy ¥ 29/af Determined annually
$77/af

DELIVERY RATES

A) Madl $63/af $67/af §71/af $82/af $87/af
Ag
B) Pool 1 (200,000 af) 29/af 30/af 31/af 32/af 33/af
C) Pool 2 (200,000 &f) 19/af 20/af 21/at 22/at 23/af
D) Pool 3 (=50,000 af) 36/af Determined annually
E) CAWCD Indirect Recharge  32/af Determined annually
F)  Mal Incentive Recharge ¥  34/af Determined annually
G) Federal 77/af Determined annually

(Qualifications for A through G footnoted on reverse side)

v Paid on full allocation regardless of water deliveries, not included in delivery rates.

y Paid on actual deliveries and included in delivery rates.

Y $45 million fixed OM&R costs -+ 950,000 af of projected deliveries = $48/af. This
amount is collected on all ordered water whether delivered or not.

Yy $27 million pumping energy costs + 950,000 af of projected deliveries = $29/af.
This amount is collected only for water actually delivered.

¥ See reverse side for rules regarding eligibility for and use of M&l incentive
recharge water.
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A)

B)

D)

G)

Qualifications for Classes of Water

M&I-The delivery rate for M&!l subcontractors. For M&I users who are not
subcontractors we add the capital charge and create an Excess M&l cantractor

rate for "as available" water.
Pool 1-All Ag entities who originally signed a subcontract.

Poal 2--Those Ag entities that waived their subcontract rights in two-party
agreements with CAWCD; CAWCD waived the Ag take-or-pay requirements.
Excludes those Ag entities that relinquished their subcontracts to others for the
benefit of their district, i.e., Harquahala Valley Irrigation District, Roosevelt Water
Conservation District, and HoHoKam Irrigation District.

Pool 3--Any Ag customer who meets basic qualifications including those who want
more than their allocated share of Pool 1 and Pool 2 water.

CAWCD Indirect Recharge--A program CAP used with most of the irrigation
districts within the Phoenix, Pinal, and Tucson AMAs. CAP gains the recharge
credits and has had a limited pool of 50,000 af.

M&! Incentive Recharge-A special program offered to M&! subcontractors only.
They must have valid Arizona Department of Water Resources permits and must
gain recharge/storage credits from this activity. CAP is participating with some Ag
entities in 1996 in a limited fashion.

Federal-For federal purposes (Indians, USBR construction water, etc.)

Q:\DOZIER\WTRAATES.96

August 19, 1996



B8/14/96

DISCUSSION PAPER
CAP WATER PRICING FOR ARIZONA WATER BANKING AUTHORITY

Backaround: Perhaps the single most significant information necessary for the Arizona
Water Banking Authority (AWBA) to develop an annual plan is the price that CAWCD will
charge for delivery of the excess CAP water. The water pricing information, along with
information regarding the funds available from the various funding sources, will set one
of the limits on how much water can be banked. This information needs to be available
by early September each year so that an operating plan can be developed for the next

calendar year.

The AWBA has three primary sources of fundings; each with certain restrictions regarding
the storage and use of the water purchased with those funds. The largest funding
source will be the $.04 ad valorem tax collected in Maricopa, Pinal, and Pima Counties,
the same counties that are the CAWCD base service area. In 1997, these taxes will
provide an estimated $7.5 miflion; $6.0 million in Maricopa County, $1.25 million in Pima

County, and $250,000 in Pinal County. These funds can only be used to purchase and
store water for the benefit of the county where coliected.

The second fund source is an appropriation from the state legislature. The FY 1897
appropriation was $2.0 million; however, during long-term planning exercises, it has been
assumed that as much as $8.0 million might be appropriated. These funds can be used
to purchase and store water that can be used to benefit any Colorado River water user
in Arizona, e.g., Bullhead City, Lake Havasu City, or any CAP M&l subcontractor. When
a future need arises, the user must buy the water from the AWBA. The AWBA can use
those funds to restore the bank water supplies when excess water is available.

The third source of funds will be a tax on pumped groundwater in the Phoenix, Pinal and
Tucson Active Management Areas (AMAs). The tax will first be collected in 1998. It will
be $2.50/af in the Phoenix and Tucson AMAs and will start at $.75/af in the Pinal AMA
but will grow to $2.50/af in increments of $.25 per year. The estimated total for 1998 is
$3.6 million. This money can be used to purchase and store water for the benefit of the
AMA where it was collected. The AMA boundaries do not coincide with county or other
political subdivision boundaries. However, the CAP service area includes essentially all

of the three AMAs.

Much of the water stored will be stored through in lieu storage projects (groundwater
savings facilities) with participating irrigation districts (IDs). It is anticipated that the ID
will pay some price for the water. This income to the AWBA will reduce the need for
spending the other basic funds.

It is anticipated that at some future d-ate, the AWBA will be banking (storing) some water
for California or Nevada. In those cases, the pammpatlng state will pay all related costs

of storage and recovery.



In establishing the price for CAP water to be paid by the AWBA, CAWCD must consider:
1) the cost components included in CAP water prices, i.e., (a) fixed O&M, (b) pumping
energy, and c) capital repayment; 2) the source of funding being used by the AWBA; and
3) public policy issues such as (a) the amount and source of pricing subsidy, (b) the
“political statement" both in state and out of state regarding Arizona’s intent to use its
Colorado River water, (c) amount of water ‘needed" for future risk protection, and
(d) perceived faimess to all water customers. Two of these areas are easily identified;
cost components for CAP water and the amount and source of funds available to the
AWBA. The public policy issues are more complex and will be debated strongly by
groups with particular interests.

The CAP water price components are determined each year as part of the CAWCD
budgeting process. Staff identifies the total fixed OM&R costs and divides that by the
amount of water planned to be delivered. This would normally be done prior to:offering
any incentive. pricing to encourage use and before determining the excess water
available to be purchased by the bank. The pumping energy component is determined
by 1) computing the total energy needed to pump the scheduled water to the point of
delivery; 2) determining the amount and cost of available energy sources; and 3) dividing
cost by scheduled water deliveries to arrive at a "postage stamp" cost per af. CAWCD
has available limited amounts of lower cost energy from the Hoover B contract and
Hoover C (hydro power from Hoover Dam) and from generating at New Waddell Dam.
These sources are scheduled for use first and the remaining needs are provided from
the CAP share of the Navajo Generating Station. The CAP capital cost component has
been established by the Board for all M&Il subcontractors. This rate is collected for the
full subcontract allocation whether the water is used or not. Current rate schedules are
$39/af in 1997, $48/af in 1998 and 1999 and leveling at $54/af in 2000 and thereafter until
further notice. This same rate has been charged to current excess M&I water contractors

for all water actually delivered.

As was discussed earlier, the amount of each funding source for the AWBA will be
determined annually by CAWCD action in collecting the $.04 tax, by legislative
appropriations, and by the groundwater pump tax.

Analysis:
The question under consideration is, “Is it sound public policy to subsidize some or all

of fixed OM&R and capital cost for excess CAP water delivered to the AWBA?" The
availability of excess CAP water from Arizona’s unused entitiement or from surplus
supplies will be the greatest during the next 5 to 15 years. The more water that is stored
by the AWBA, the greater the level of protection that will be provided against future
shortage. In addition, in years when there is no surplus declared, increased use by
Arizona will force California to further develop internal solutions for providing a full MWD
aqueduct to the southern California coastal area, primarily by moving water from
agriculture use to M&l use. Lower water prices for the AWBA provided by subsidized
water rates will allow the AWBA to store more water with the same limited funds. The
CAWCD, in the Forward Pricing Policy adopted by the Board in October 1993, elected
to subsidize, from capital reserves consisting primarily of tax revenues, a portion of the
fixed OM&R component for M&l water customers. In 1996, the Board adopted an
incentive pricing program to provide water for recharge to the M&l subcontractors. The
underlying rationale was that the cost of these subsidies were provided from the tax
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revenues which are, in a large measure, collected from the customer base of our M&l
subcontractors. The subsidies provide some incentive to those who are actually using
CAP water and are providing a major share of the ongoing OM&R costs.

In considering the funds available to the AWBA, the $.04 tax is from the same base as
the tax revenue CAWCD uses to provide existing private subsidies and the benefit of the
stored water will be directly to the CAP M&I subcontractors. Logically, it would seem
appropriate to provide a subsidized water rate for water purchased with this source of

funding.

The AWBA funds provided by the groundwater pump tax are assessed on groundwater
users who pay CAP property tax. Some of these groundwater users have access to and
are using CAP water; however, some chose not to seek CAP water and are avoiding the
cost of infrastructure necessary to use CAP water. The pump tax is a disincentive to use
groundwater and will provide some incentive to use groundwater wisely and efficiently.
Water banked using these funds can partially offset the physical effects of groundwater
overdraft. The stored water will benefit CAP subcontractors and taxpayers. It is
reasonable to consider subsidizing the price of water delivered to the AWBA using this

source of funds.

Funds provided to the AWBA by appropriation are not directly attributable to a specific
consumer/taxpayer base. Water banked using these funds will be sold to future users
on a cost recovery base. Much of the logic previously discussed for providing a
subsidized water rate does not fully apply. However, the greatest economic base which
is the source of much of the state’s revenue is located in the CAP service area.
Providing a subsidized water rate would result in a greater amount of water banked in
furtherance of the overall goals of the AWBA and the Groundwater Management Act, and
would send a strong message to California and Nevada that Arizona intends to use its
full entittement to Colorado River water.

CAP capital repayment is provided by tax revenues, power sales, water service capital
charges, and other revenues. It does not seem necessary or appropriate to charge the
AWBA a capital charge for excess water deliveries.

Recommendations: A subsidized water rate for the AWBA should be established. The
rate should consist of the postage stamp pumping energy component plus $5. No
capital rate component would be charged. The pumping energy component and the
fixed OM&R component will be determined based on water schedules and costs without
consideration of water offered under incentive rates or water offered to the AWBA.

This water rate should apply to all water sold to the AWBA. The rate should be offered
for a three year period and considered for an extension each year to allow for necessary
financial and operational planning for the AWBA and the CAWCD. Effectively, this allows
the AWBA to participate in our M&! Incentive Recharge Program with the same water rate
as M&l subcontractors. However, the AWBA is last in priority and can only schedule
water after all other contractors have scheduled water for their use.

GADOZIER\AWBAPRCG.REV



FY 97 & FY 98 Revenues and Expenditures

Arizona Water Banking Authority
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GENERAL FUND APPROPRIATION

Arizona Water Banking Authority

FY 97 (1/1/97 to 6/30/97)

Revenues:
4 cent tax available
Withdrawal Fee available
General Appropriation available
TOTAL Available

Water Purchases:
1/1/97 to 6/30/97

Carryover to FY 98
Debit

FY 98 (7/1/97 to 6/30/98)

Carryover from FY 97

Revenues:
4 cent tax available
Withdrawal Fee available
General Appropriation available

TOTAL Available

Water Purchases:
7/1/97 to 6/30/98

Carryover to FY 99
Debit

$ 3,790,00
0o -
$ 2,000,00
$ 5,790,000
$ 4,575,000

$ 1,215,000
0

$ 1,215,000

$ 7,334,000
0
?

$ 8,549,000

$ 10,340,000

0
$ 1,791,000

Recommended General Fund request $ 2,000,000 for FY 98



Preliminary 1997 & 1998 Water Deliveries and Costs

Cost Assumptions; Potential Location:
Cost of water
CAP - 1996 = $36
- 1997 = $38
- 1998 = $40
AWBA - 1996 = $0.50
- 1997 = $0.50
- 1998 = $0.50
In-lieu Payment - 1996 = §$18 In-lieu Recharge - Ag. Districts
(50/50 sharing) - 1997 = %19
- 1998 = $20
Direct Recharge - 1996 = $10 Direct Recharge - Granite Reef Under-
(CAP/SRP) - 1997 =§$10 ground Storage
-1998 =§10 - Aqua Fria Under-
Ground Storage
Amount —Cost___
January 1, 1997 to Jung 30, 1997
Direct Recharge 50,000 acre feet $ 2,425,000
In-lieu Recharge 110,000 acre feet $ 2,150,000
SUBTOTAL 160,000 acre feet $ 4,575,000
7 T 997
Direct Recharge 30,000 acre feet $ 1,455,000
In-lieu Recharge 210,000 acre feet $ 4,100,000
SUBTOTAL 240,000 acre feet $ 5,555,000
TOTAL 1997 400,000 acre feet $ 10,130,000



n 1998 t ne 30 199

Direct Recharge
In-lieu Recharge
SUBTOTAL

TOTAL FY98

—Amount
50,000 acre feet

110,000 acre feet
160,000 acre feet

400,000 acre feet

—Cost___
$ 2,525,000

$ 2,260,000
$ 4,785,000

$10,340,000



ESTIMATE of GROUNDWATER WITHDRAWAL FEES
For Calendar Year 1997 - Collected May 1998

—PUMPING =~ _FEE = COLLECTED

Pinal AMA 400,000 acre feet $755,000
(District 260,000 acre feet @ $2.50 $650,000)
(Non-District 140,000 acre feet @ $0.75 $105,000)

Tucson AMA 290,000 acre feet @ $2.50 $725,000

Phoenix AMA 800,000 acre feet @ $2.50 $2,000,000

Total all AMASs 1,490,000 acre feet $3,480,000.

ESTIMATE of FOUR CENT TAX ( Maricopa, Pinal and Pima Counties)

7/96 to 12/96
1/97 to 6/97

$ 3,790,000
$ 3,544,000



ARIZONA DEPARTMENT OF WATER RESOURCES
COST OF SERVICES
ARIZONA WATER BANK AUTHORITY
July 1, 1996 through June 30, 1997

Personnel Services 162,534
Water Bank Manager |
Water Bank Technical Administrator
Administrative Assistant Il
Attomey IV

Employee Related Expenditures 36,424
22.41% of Personnel Services

Indirect 23,875

12% of Personnel Services and Employee Related Exp.

222,833



Job Dutles and Labor Estimate
To Provide Operational and Technical
Support to the
Arizona State Water Bank

Water Systems Engineer

Major Duties

1. In August and September, estimate excess CAP delivery capacities. Determine
sites where recharge (direct and indirect) can occur. Develop a preliminary
operations plan for the following calendar year, showing deliveries by site by

month. .

2. In October and November, revise preliminary operation plan.. Produce final
operating plan for approval by December 1.

3. During all months of year, coordinate the execution of final operating plan. Work

with CAP Operators to schedule daily deliveries. Coordinate with Customer
Service to track daily deliveries, and prepare monthly delivery reports. Attend
occasional meetings and coordinate with AWBA personnael.

Labor Estimate

August - September: 8 hours per week (20% time)
October -« y: 2 hours per week (5% time)
Total apprc .mately 7% of an FTE

Customer Service Coordinator

Major Duties

1. (n September - November, take final operating plan, and develop a 12-month
delivery schedule for CAWCD Finance Department to prepare monthly invoices.

2. In January and February, create end-of-year reconciliation reports for previous
calendar year.

<) During all months of year, monitor deliveries and payments. Process monthly

water orders, and prepare invoice reports for CAWCD Finance Department.
Update ledgers. Coordinate with Water Systems Engineer to track daily deliveries,
and prepare monthly delivery reports. Attend occasional meetings and coordinate
with AWBA personnel.
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Labor Estimate (Assumes AWBA accounting requirements are compatible with
existing CAP accounting practices.)

September, October, November: 4 hours per week (10% time)
January and February: 4 hours per week (10% time)
All other months: 2 hours per week (5% time)

Total Approximately 7% of an FTE

Hydrologist

Major Duties

1. August - November, assist Water Systems Engineer in determining recharge site

availability and capacity.
2. Occasionally meet and coordinate with CAP and AWBA staff to determine

recharge site plans.

Labor Estimate

August - November: 10% of time
All other months: less than 5%

Total Approximately 5% of an FTE

Administrative and Managerial Support
Total Approximately 5% of an FTE

TOTAL LABOR ESTIMATE ABOUT 30% OF AN FTE AFTER INITIAL START-UP.
APPROXIMATELY $25,000 PER YEAR.

GDO2ERDUTZCST AWB
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Mr. Tim Henley

Arizona Water Banking Authority
Arnizona Department of Water Resources
500 North Third Street
Phoenix, Arizona 85004

Re:

A PROFCSSIONAL ASSOCIATION
SUITE 2700
101 NORTH FIRST AVENUE

PHOENIX, ARIZONA 85S003-1973

August 13, 1996

Roosevelt Water Conservation District

Dear Mr. Henley:

TELEPNONCL:
602 / 258-7701

TELECOPIER:
GO2 / 287-90882

E(BEHWE’
A5 ) 355

ARIZONA WATER BANKING AUTHORITY
602-4404811

WRITER'S DIRCCT LINE:

Water Banking Proposal--Mohave County Water Authority; City of Mesa;

Enclosed herewith please find a water banking proposal which is submitted to the

Arizona Water Banking Authority (“the Authority”) on behalf of Roosevelt Water Conservation
District, which this firm represents, the Mohave County Water Authority, and the City of Mesa
(together, “the Proponents”).

The enclosed proposal is not submitted for approval by the Authority at this time.

Rather, it is submitted in order to raise with the Authority, in a concrete context, issues which the
Authority must address in order to be able to deliver water into western Arizona by forbearance in

the future.

The Proponents hope that subsequent to their presentation on August 20, the

Authority will direct its staff to analyze the issues raised by the enclosed proposal, such as issues
dealing with how water is ultimately to be delivered to Mohave County during times of shortage,

51317-1
8/13/96




RyLey, CARLOCK & APPLEWHKITE

Mr. Tim Henley
August 13, 1996
Page 2

how the Authority is to obtain the necessary forbearances in order to deliver water during times of
shortage, whether it is desirable to enter into long-term agreements which address these issues, and
whether there are alternatives to the proposal which accomplish the Authority’s objectives and
satisfy Mohave County’s needs in the same or a better manner.

Although the Proponents realize that the issues raised by the proposal require study
and careful analysis, they point out that the Authority will need to move expeditiously in addressing
the issues raised by the enclosed proposal, for a variety of reasons, including RWCD’s needs to
schedule power deliveries on a firmn basis during 1997 and in subsequent years; Mohave County’s
needs for early assurances that water will be available to it during times of shortage at costs it can
afford; Mesa’s need to know whether it should begin planning now to make the forbearance in the
use of its CAP allocation that will be required if the proposal is adopted; and, the critical need to
take advantage of currently available Colorado River water and funds to accomplish the Authority’s
mission of storing as much water as possible while it is available.

The Proponents thank you, your staff, and the Authority in advance for your
willingness to consider the enclosed proposal and to work diligently towards an early resolution of
the issues it raises. The Proponents look forward to discussing the issues and the proposal with you
and your staff as soon as you are in a position to do so.

Very truly yours,

Pt gy

Michael J. Brophy

c: Tom Griffin
Maureen George
Jay Moyes, Esq.
Beth Miller
Michael O. Leonard



PROPOSAL OF MOHAVE COUNTY WATER AUTHORITY,
ROOSEVELT WATER CONSERVATION DISTRICT,
AND CITY OF MESA, ARIZONA

for

WATER BANKING SERVICES FROM THE
ARIZONA WATER BANKING AUTHORITY

AUGUST 20, 1996



PROPOSAL OF MOHAVE COUNTY WATER AUTHORITY,
ROOSEVELT WATER CONSERVATION DISTRICT,
AND CITY OF MESA, ARIZONA

for

WATER BANKING SERVICES FROM THE
ARIZONA WATER BANKING AUTHORITY

Introduction

This document constitutes the proposal of the Mohave County Water Authority
(“Mohave™), the City of Mesa, Arizona (“Mesa”), and Roosevelt Water Conservation District
(“RWCD”) (together, “the Proponents”) for water banking services from the Arizona Water Banking
Authority (“the Water Bank™).

T' Proponents propose that the Water Bank store, over a period of ten years
commencing on . unuary 1, 1997, subject to the availability of funds and other conditions, 50,000
acre-feet per year of unused CAP water. The water would be stored in a groundwater savings facility
operated by RWCD in the East Salt River Valley groundwater sub-basin of the Phoenix Active
Management Area. Stored water would be used to supply water to Mohave during times of shortage
and to Mesa as needed.

The costs of the stored water would be funded by the Water Bank using general fund
appropriations for water stored for Mohave and ad valorem revenues derived in Maricopa County
for the portion of the water stored for Mesa.

Mesa would ensure the Water Bank’s ability to deliver water to Mohave during times
of shortage by agreeing, in advance, to forebear in the use of a portion of its high priority CAP
municipal and industrial (“M&I’") water during times of shortage.

Mohave would repay the Water Bank’s costs of buying and storing the water at the
time the Water Bank distributes storage credits to Mohave during times of shortage. Mohave and

37050-1
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Mesa would bear all costs of recovering stored water, and, in cooperation with RWCD, would
undertake the obligation to recover the stored water.

rvi [d e Wat k

Mohave needs to obtain water banking services from the Water Bank in order to firm
up the water supplies which are available to it and its municipal members--Lake Havasu City,
Bullhead City and the Mohave Water Conservation District. These municipalities are responsible
for providing all water used by their citizens for domestic, commercial and other purposes.

Mohave and its members have water contracts with the United States which provide
for the delivery of “fourth priority” water. According to the Bureau of Reclamation (“the Bureau”),
fourth priority water contracts are subject to significant reductions during times in which deliveries
of water to the Central Arizona Project (“CAP”) are reduced. Specifically, the Bureau takes the
position that reductions in water deliveries to Mohave and its members must be proportionate to any
reductions in deliveries to CAP. For example, if CAP is shorted 10%, Mohave and its members are
shorted 10%. Mohave does not agree with the Bureau’s interpretation, but, in the interest of
protecting its future water supplies, is participating in this proposal.

A . _duction of 10% in deliveries to the CAP would affect only agricultural deliveries
in Central Arizona, at least in the early years of the project. In addition, Central Arizona agricultural
and municipal users can generally turn to groundwater when surface water supplies are unavailable.
In contrast, the water uses of Mohave and its members are municipal, not agricultural. A reduction
of 10% to Mohave means that domestic and similar uses will be required to cut back 10%. Unlike
users in Central Arizona, neither Mohave nor its members can turn to groundwater in times of
shortage. This is because all of the water that lies beneath their service areas is regarded by the
Bureau as Colorado River water, the use of which they must reduce in times of shortage.

It is essential for Mohave to take steps now to protect itself and its members against
future shortages. If steps are not taken now, it may be impossible to take them later. Assisting
Mohave in addressing future shortages is one of the reasons the Water Bank was created by the
Legislature. Implementation of this proposal will firm up the only water supplies available to
Mohave and its members, and will assist the Water Bank in achieving its purposes.



umma Proposal

This proposal calls for the Water Bank to store a total of 50,000 acre-feet per year
of unused CAP water for a ten year period beginning January 1, 1997. The water would be stored
in a groundwater savings facility operated by RWCD in the East Salt River Valley groundwater sub-
basin. RWCD would also be the recipient of water delivered to the groundwater savings facility in
lieu of groundwater it would otherwise pump.

a. The Water Banking Arrangement

The water banking arrangement would be divided into two segments. In the first
segment, 25,000 acre-feet per year would be stored for the purpose of protecting Mohave from
shortages. The water to be stored in this segment would be paid for from general fund appropria-
tions available to the Water Bank. Storage of water for Mohave in the period in which this
arrangement is in effect would be subject to the availability of appropriated funds. RWCD, as the
recipient, would pay an agreed-upon amount, between $10 and $20 per acre-foot, for water made
available under this arrangement.

Credits accrued by the Water Bank under the arrangement would be distributed to
Mohave during t 1es of shortage. In return for the distribution of credits to it, Mohave would
reimburse the Wai_: Bank’s costs of obtaining the stored water and its administrative charges at the
time credits were distributed to Mohave.

Upon receipt of credits from the Water Bank, Mohave would exchange these credits
with Mesa. Mesa, in turn, would forebear using up to 10,000 acre-feet per year of its CAP M&I
entitlement, and the Water Bank, in conjunction with the Central Arizona Water Conservation
District (“CAWCD”), would make this water available to Mohave by simply not pumping it from
the Colorado River. Mesa and Mohave would be free to agree to a greater forbearance should they
wish to do so. Mesa would use the credits obtained from Mohave to replace the CAP M&I water
made available to Mohave. Mohave would advance to the Water Bank all funds necessary to recover
the credits. These funds would, in turn, be paid by the Water Bank to Mesa to cover Mesa’s costs
of recovering the stored water.

In the second segment of the arrangement, as an incentive for Mesa to forebear taking
a portion of its CAP entitlement, the Water Bank would recharge for Mesa’s benefit within RWCD
an additional 25,000 acre-feet per year of unused CAP water for a ten year period, beginning January
1, 1997. Water recharged under this arrangement would be paid for by the Water Bank using ad



valorem tax funds collected within Maricopa County and would be subject to the availability of such
funds and other conditions. Credits accrued through this arrangement would be distributed to Mesa
by the Water Bank at such time or times as Mesa needed the water.

b. The Need for an Incentive

An incentive of some nature is necessary in order for the proposed arrangement to
work, for several reasons:

First, no CAP M&I subcontractor would normally agree to reduce its diversions of
CAP M&I water, particularly immediately prior to or during a shortage, without receiving some
consideration for doing so. M&I subcontractors have invested heavily in treatment plants, portions
of which would go unused in a forbearance arrangement. In addition, forbearance requires the
subcontractor to recover more water through wells than would ordinarily be the case in order to
replace the forbome CAP supply. This requires the subcontractor to begin making arrangements
now to assure the capacity will be there when needed . Consequently, there must be an off-setting

benefit to justify the forbearance.

Second, Mesa would assume the obligation and accept the risk of being able to
recover the stored credits, in effect assuring the Water Bank that water will be available for delivery
to Mohave whenr :essary. Assumption of this obligation may involve construction of new wells,
refurbishment of cxisting wells, agreements with RWCD for the use of its wells, or other
arrangements, all of which would entail expense and are heavily dependent on local hydrology and
water quality.

Finally, Mesa’s advance agreement to forebear in the use of a portion of its CAP M&I
water makes long-range planning possible for all entities involved. This advance agreement allows
Mesa, in cooperation with RWCD , to begin planning the appropriate means of recovery. It provides
Mohave with the basis on which to make the financial reserves necessary to carry out the
arrangement and also a reasonable means of controlling costs. It assures the Water Bank’s ability
to deliver water during times of shortage and avoids deferring the issue of forbearance to the future
when water may be significantly more expensive or unavailable.



roposal

I Description of Proponents

A. Mohave Countv Water Authorijty

Mohave is a municipal corporation of the State of Arizona organized under A.R.S.
§ 45-2201 et seq. to contract with the United States for the delivery of Colorado River water to its
members in Mohave County. Its members are all municipal corporations in Mohave County which
have contracts with the United States for the delivery of Colorado River water..

Mohave has contracted with the United States for the delivery of 18,500 acre-feet of
Colorado River water per year. It has also entered into subcontracts for the delivery of this water
to three of its members, Lake Havasu City, Bullhead City, and the Mohave Water Conservation
District. Each of these subcontractors also have independent contracts with the United States for the
delivery of Colorado River water. Each of these subcontractors is responsible for supplying all of
the water needs of the citizens in their respective service areas.

In the proposed arrangement with the Water Bank, credits acquired by Mohave from
the Water Bank * »uld be used to firm up Mohave’s members’ water supplies during times of
shortage.

B. sevelt Water Conservation District

RWCD is an irrigation district covering approximately 40,000 acres of land south of
the Salt River and immediately east of the easten boundary of the Salt River Project in Maricopa
County. RWCD lands are located in the East Salt River Valley groundwater sub-basin.

RWCD receives water deliveries from the Salt and Verde Rivers by diversions at
Granite Reef Dam which are delivered to RWCD through SRP’s South Canal. This water, which
averages about 28,000 acre-feet per year (after certain deliveries to Indian Communities), is
delivered to RWCD’s 32,000 irrigated acres. RWCD has sufficient well capacity to pump in excess
of 100,000 acre-feet per year of groundwater. It pumps groundwater to meet the needs of its
landowners to the extent that surface water and CAP water are not available to meet these needs.
Although RWCD is not a subcontractor for CAP agricultural water, RWCD’s delivery system is
connected to the CAP Aqueduct. RWCD has taken direct deliveries of CAP water and has also been
the recipient of in-lieu water delivered through its interconnection with the CAP Aqueduct.



RWCD has been issued Groundwater Savings Facility Permit No. 72-545695, which
has a term extending until December 31, 2010, in the amount of 100,000 acre-feet per year. A copy
of the permit is attached hereto as Exhibit “A™ hereto. RWCD is also the recipient under the Permit.

Although RWCD has taken, and is now taking, delivery of CAP water during
CAWCD'’s peak delivery season, RWCD is capable of taking delivery of significant amounts of
CAP water during CAWCD’s “shoulder” months when there is excess capacity in the CAP
Aqueduct. RWCD’s ten-year average annual water demand is as follows:

January 2,035
February 4,633
March 13,338
April 12,011
May 17,971
June 22,109
July 20,654
August 17,480
September 9.591
October 5,335
November 3,184

December __2.719
Total 131,060 acre-feet

The ten-year average annual water demand during the “shoulder” months of January through May
and September through December is 70,817 acre-feet.

Due to its location on SRP’s delivery system, the interconnection of the RWCD
system with the CAP Aqueduct, RWCD'’s extensive well and delivery system, and RWCD’s water
rights in the Salt and Verde River system, RWCD is in a position to assist Mesa or the Water Bank
in recovering and delivering stored water. In effect, given RWCD’s geographical location and
delivery system capabilities, RWCD can deliver water, by exchange or otherwise, almost anywhere
in the Salt River Valley.

(@ Citv of Mesa

Mesa is Arizona’s third largest city. Its service area is situated in the East Salt
River Valley groundwater sub-basin, and directly overlies a portion of RWCD. Mesa provides water
service to nearly 100,000 water accounts using a combination of Salt/Verde water, water pumped
from wells, and CAP water.



Mesa currently has a CAP M&I subcontract for delivery of 34,888 acre-feet
per year. Mesa also has additional CAP supplies available to it for a total contracted supply of nearly
46,000 acre-feet. In 1995, Mesa was the second largest user of CAP M&I water with nearly 32,000
acre-feet delivered for a combination of direct delivery for potable purposes, direct recharge at
GRUSP, and indirect recharge within RWCD.

Mesa and RWCD have already entered into agreements which allow Mesa
to recharge water using RWCD'’s groundwater savings facility permit. Mesa has a water storage
permit (#73-537356) which allows it to store up to 50,000 acre-feet of CAP water annually within
RWCD. In addition, Mesa, RWCD, and the two other municipalities which overlie RWCD lands
are exploring opportunities for direct recharge of CAP water and effluent on lands currently owned

by RWCD.

Mesa currently maintains a system of approximately 40 wells both within and
outside RWCD from which credits received in the proposed arrangement may be withdrawn. Mesa
is also in the position to use RWCD wells for recovery purposes in the future as RWCD lands
urbanize and those wells are no longer needed for irrigation purposes.

II. The Ag ent

The agreement would be divided into two segments. The first segment would involve
the Water Bank, Mohave, RWCD, and Mesa. The second segment would involve the Water Bank,
RWCD, and Mesa. In addition, it would be necessary for the Water Bank to secure the agreement
and participation of CAWCD in certain aspects of the arrangement.

Two charts are attached hereto as Exhibit “B”. These charts present, respectively,
a schematic representation of both segments of the proposed water banking agreement.

ent (S

In the first segment of the agreement, the Water Bank would agree to purchase from
CAWCD 25,000 acre-feet of CAP water per year for a period of 10 years commencing on January
1, 1997. Performance of actions in the first segment would be subject to the availability of
appropriated funds, the availability of water, the availability of capacity in the Aqueduct and other
necessary conditions.

The source of funding for the purchase of CAP water would be monies available from
the initial appropriation of $2,000,000 to the general fund in H.B. 2494 and any subsequent general
fund appropriations which might be made for the purpose of enabling the Water Bank to purchase
and recharge CAP water.



The Water Bank would agree with Mohave to recharge water for the benefit of
Mohave within RWCD. The Water Bank would also agree to distribute credits obtained through this
recharge to Mohave during times of shortage, as requested by Mohave. The agreement would
require Mohave to repay the Water Bank for administrative costs incurred by the Water Bank in
reimbursing the Departnent of Water Resource and CAWCD for services they provide to the Water
Bank, as provided by A.R.S. § 45-2424.C. and § 45-2424.D. The agreement would also require
Mohave to reimburse the Water Bank for funds expended by the Water Bank to CAWCD to
purchase the CAP water.¥ In addition, the agreement would require Mohave to advance to the Water
Bank the costs associated with the Water Bank’s reimbursement of Mesa for Mesa’s costs in
recovering the recharge credits. These reimbursements by Mohave would be made at the time the
credits were distributed by the Water Bank to Mohave.?

The Water Bank would agree to obtain a water storage permit and would affiliate that
permit with RWCD’s groundwater savings facility permit. RWCD would agree to allow the Water
Bank to use RWCD’s groundwater savings facility at no cost to the Water Bank and would also
agree to pay to the Water Bank, as a recipient of in-lieu water in accordance with A.R.S. § 45-
2455.C., an agreed-upon amount between $10 and $20 per acre-foot for water made available by the
Water Bank for recharge within RWCD.¥

Mesa would agree with the Water Bank to forebear up to 10,000 acre-feet per annum
of deliveries under -s CAP M&I subcontract in return for credits distributed by the Water Bank to
Mohave County an. exchanged with Mesa during times of shortage. CAWCD would undertake, by
agreement with the Water Bank, to deliver Mesa’s M&I water to Mohave, which would entail
CAWCD leaving up to 10,000 acre-feet per year of Mesa’s M&I water in the Colorado River for
Mohave’s diversion and use. The Water Bank will need to obtain assurances from the Bureau that
the forborme water will be available to Mohave. Mesa would continue to pay the capital costs
associated with the M&I water, but would be paid by the Water Bank, with funds advanced by

¥Under A.R.S. § 45-2457.B., it is possible that the Water Bank must be paid the costs
of replacing the water as opposed to being reimbursed for the cost of purchasing the water in the first
instance. The Proponents submit that the most reasonable interpretation of the statute would be to
require the reimbursement of the Water Bank for the costs of obtaining the water in the first instance.
If this interpretation is incorrect, the statute should be amended.

#When the agreement is drafted, it can provide that, in lieu of distributing credits
directly to Mohave County, which Mohave would then convey to Mesa, the Water Bank may
distribute the credits directly to Mesa on Mohave’s request.

¥The Proponents submit that this payment, to the extent it occurs in Segment One,
should be credited against Mohave’s obligation to pay for replacement water under A.R.S. § 45-
2457.B., unless these funds are required to be repaid to the general fund.



Mohave, for its costs in recovering credits received in the exchange with Mohave. Mesa and
Mohave would be free to agree to a greater forbearance should they wish to do so.

Segment Two

The second segment of the agreement would involve the Water Bank, Mesa and
RWCD. In this segment, the Water Bank would agree to recharge an additional 25,000 acre-feet of
CAP water per year for a period of 10 years, commencing January 1, 1997. Credits derived from
this recharge would be held for Mesa’s benefit. Water would be purchased from CAWCD using ad
valorem taxes collected in Maricopa County pursuant to A.R.S. § 45-3715.03. These credits would
be distributable to Mesa by the Water Bank on Mesa’s request.¥ RWCD would agree to permit the
Water Bank to use RWCD’s groundwater savings facility at no cost to the Water Bank or to Mesa.
RWCD would also agree, as a recipient of in-lieu water, to pay an agreed-upon amount between $10
and $20 per acre-foot of water made available by the Water Bank pursuant to the agreement.- Mesa
would be responsible for the cost of recovering credits distributed to it by the Water Bank pursuant
to this segment of the agreement.

The Water Bank would agree to include the proposed arrangement in its annual plan
of operation under A.R.S. § 45-2456. The agreement would contain provisions conforming to the
accounting and rules of operation in A.R.S. § 45-2457.

A cuart showing potential recharge and recovery scenarios is attached as Exhibit “C”
hereto.

I11. Conclusion

The foregoing proposal is unique in at least two respects. First, it addresses -- at the
front end — the problem of creating forbearance in order to deliver water into western Arizona. Were
the Water Bank to leave the resolution of this issue to the future, it might not be possible to solve
then, or its resolution might prove significantly more expensive, if not prohibitively expensive.
Second, the proposal solves the problem of the recovery of credits, with Mesa assuming that
obligation now instead of leaving it to the Water Bank and CAWCD for resolution in the future.
Most water banking arrangements will defer one or both of these issues to the future. This proposal

does not.

The proposal is cost-effective in that RWCD will provide funds to offset a portion
of the Water Bank’s costs in acquiring CAP water and will make its system available to the Water
Bank and Mesa for recharge at no cost to either.

¥CAWCD and the Water Bank would need to agree that these credits are not
necessary to provide shortage protection to other Maricopa County CAP M&I subcontractors.



The proposal has hydrologic merit because recharge will occur in the same area in
which future recovenies will be made. Moreover, this is an area in which there has been, until the

advent of CAP, a groundwater overdraft.

Finally, implementation of the proposal will enable the Water Bank to make
significant progress towards meeting the legislative goal of recharging at least 100,000 acre-feet of

water before July 1, 1997.

Firming up the supplies of cities in western Arizona was one of the specific purposes
for enacting the legislation which created the Water Bank. If steps are not taken now while the
opportunity exists, it may not be possible to firm up the supplies of these cities when shortages occur
in the future. The needs of these cities should therefore be addressed now, while water is available

and before shortages occur.

-10-
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(LTS No. 70

ARIZONA DEPARTMENT OF WATER RESOURCES

GROUNDWATER SAVINGS FACILITY PERMIT

PERMIT NO. 72-545695

STATE OF ARIZONA )ss.

)
COUNTY OF M RICOPA )

This is to certify that | have examined Application No. 72-545695 and have determined that
it meets the requirements of Title 45, Chapter 3.1, Article 2, for a Groundwater Savings
Facility Permit. The Director hereby grants authority to the Permittee to operate a
groundwater savings facility, subject to the following limitations and conditions:

Permit Limitations

Permittee: Roosevelt Water Conservation District
P. O. Box 100
Higley, Arizona 85236

Recipient: Roosevelt Water Conservation District
P. O. Box 100

Higley, Arizona 85236

Management Area: Phoenix Subbasin: East Salt River Valley



Grandfathered Groundwater Rights within

External Boundaries of Recipient

under which Groundwater Withdrawals

will be Curtailed: See Exhibit C of the Roosevelt Water Conservation
District (RWCD) plan of operation filed with the
Department on 9/12/94.

Wells operated by Recipient from which

Groundwater Withdrawals will be

Curtailed: See Exhibit A of the RWCD plan of operation filed
with the Department on 9/12/94. '

Maximum Savings at Facility: 100,000 acre feet per annum

Duration of Permit: February 23, 1995 to December 31, 2010

Permit Conditions

1. The Perm<tee shall use the in lieu water delivered to the facility pursuant to a Water
Storage Fermit and this permit directly in lieu of groundwater on a gallon-for-galion
substitute basis.

2. The facility shall be operated pursuant to the Rooseveit Water Conservation District
Plan of Operation for Groundwater Savings Facility Permit, submitted to ADWR on
8/12/94, which is incorporated in and made part of this permit.

3. The in lieu water delivered to the facility shall be measured with measuring devices
approved by the Arizona Department of Water Resources.

4. The facility shall continue to meet the requirements of A.R.S. § 45-812.01 during
operation of the facility.

5. The annual report shall be submitted no later than March 31 following the end of each
completed annual reporting period. The first annual reporting period shall be from the
date of this permit through December 31, 1995. Subsequent annual reporting periods
shall be January 1 through December 31. The annual report shall include a copy of the
Recipient’s Annual Groundwater Withdrawal and Use Reportindicating the Recipient’s
total groundwater pumping for the year and the amount of groundwater pumped by
each well operated by the Recipient.

6. The Pian of Operation incorporated into this permit may be subject to modification,



depending upon the water storage permits that become affiliated with this storage
facility permit and upon other circumstances.

Witness my hand and seal of office this 23rd day
of February, 1995.

Kb A

Herb Dishlip, Deputy Cm'ector.
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ARIZONA DEPARTMENT OF WATER RESOURCES
Office of Colorado River Management

PROPOSED TOUR OF LOWER COLORADO REGION FACILITIES AND HABITATS
October 17-18, 1996

Purpose of the Proposed T.ower Colorado Region Tour

In conjunction with recent activities of the Steering Committee of the Lower Colorado River
Multi-Species Conservation Program (MSCP) a proposed tour of Lower Colorado region
facilities and habitats is being arranged. The MSCP Steering Committee is comprised of
representatives of the lower basin states of Arizona, California, and Nevada, and the United States
Department of the Interior, and other Colorado River stakeholders. The purpose of the proposed
tour is two-fold. First, to better acquaint the MSCP participants and other interested parties with
the exasting uses and operation of water and hydroelectric power facilities in the lower Colorado
region. Second, to more fully understand the complex issues associated with the recent listings of
endangered species and designations of critical habitat within the region.

Proposed Tour Dates

Thursday and Friday, October 17-18, 1996

Proposed Tour Format

The tour would consist of a caravan of buses carrying the tour participants to selected sites along
the lower Colorado region. At each of the sites a host agency, or agencies, would make a
presentation to the group and answer questions. Informal break-out sessions could be held on the
buses and in conjunction with the lunch breaks and evening dinner session.

Proposed Tour Schedule
Thursday - October 17, 1996

1. Morming Session: Meet in Las Vegas, Nevada (at McCarran International or one of the
casinos) and board buses to begin tour. Visit the following sites: Hoover Dam and power-
plant; Willow Beach Natl. Fish Hatchery; Presentation by Hualapai Tribe of Native Fishes
Rearing Facility; Davis Dam and power-plant and Lake Mohave Native Fish Work Group
presentation.

2. Lunch (Katherine’s Landing, Davis Dam?)

u)

Afternoon Session: Tour of Anizona Game & Fish Department’s Colorado River Nature
Center; Fort Mojave Indian Tribe facilities?; Havasu National Wildlife Refuge; Lake
Havasu Fisheries Improvement Program presentation; Central Arizona Project Havasu



NS}

(V3]

Pumping Plant; Parker Dam and power-plant; Western Area Power Administration power
scheduling presentation; Metropolitan Water District of Southern California Whittsett

Pumping Plant; MWD’s Gene Pumping Station

Dinner, Additional Presentations, and spend the night at Gene Camp.

Friday - October 18, 1996

Moming Session: Headgate Rock Diversion Dam and power-plant; Colorado River Indian
Tribes facilities and uses; Cibola Natl. Wildlife Refuge; Imperial Natl. Wildlife Refuge;

Imperial Dam and diversions.
Lunch ( Mittry Lake Wildlife Area?)

Afternoon Session: Gila Project and Salinity issues; Yuma Desalting Plant and
Reclamation water order scheduling presentation; Morelos Dam, Limitrophe Section and
Mexican water quantity and quality issues.

Conclude Tour. Buses back to Phoenix, Anzona

LCRTOURDOC CSH August 9, 1996



Lower Colorado River

Multi-Species Gonservation Program

I Us long been said that the Colorado River is
the lifeblood of the West Today. the Colorado i
River supplies vital water and power resources for !
more than 20 million people in Anizona, !
California and Nevada. L

Recently. concerns have been raised about the
reliabiliry of these water and power resources fol-
lowing the U.S. Fish and Wildlife Service's 1994
designation of critical habitat for four endangered
fish species in the Colorado River Basin.

In response representatives of the three states.
along with the various water and power agencies
along the lower Colorado. have formed a regional
pantnership, which is developing a first-oi-its kind L
multi-species conservation program aimed at pro- "
tecting sensitive threatened and endangered Y
species of tish. wildlife and their habitat. .

HIVADA

Description:

¥ The multi-species conservation program
will work toward the recovery of listed
species through habitat and spedes conserva-
tion. and attempt to reduce the likelihood of
additional species listings under the e
Endangered Spedes AcL )

v The proposed long-term program also
will accommodate current water diversions
and power production and optimize oppor-
tunities for future water and power deveiop-
ment.

v Planned to be implemented over a 50-
vear period. the comprehensive program will
address future federal agency consuitadon
needs under the Endangered Species Act's
Section 7, and non-federal agency needs for
endangered spedes inddental take autho-
rization approval under the AQ's Section 10.

Y Over a three-year planning period for the development of a comprehen-
sive program, interim conservation measures will be implemented to address
the immediate citical needs for cerin endangered species. Interim measures
10 benefit the endangered razorback sucker and boaytail chub are proposed
for the first year.

Location:

The program covers the mainstem of the lower Colorado River from below Clen
Canyon Dam to the Southerly International Boundary with Mexico. The program
area includes the 100-year flood plain and reservoir full-pool elevations.

Biological scope:

More than 100 federal or state-listed, candidate and sensitive species and their
assodiated habitats. ranging from aquatic wetland and riparian habitats. to upland
areas will be addressed.

The program will address the biologial needs of mammals. birds. fish, amphib-
ians and reptiles, as well as inventebrates and plants.

Stakeholders:

The program involves a broad-based state/federalftribal/private regional panner-
ship. which includes water. hydroelectric power and wildlife management agencies
in Arizona. California and Nevada. The stakeholiders include:

U.S. Deparument of the Interior:
Fish and Wildlife Service
Bureau of Reclamation
National Park Service
Bureau of Land Management
Bureau of indian Affairs

WYOMING

zmrresaary
AdLiaiiiiAn

Map showing planning area

Arizona:
Depantment of Water Resources
Deparumnent of Game and Fish

California:
Colorado River Board of California
Depanument of Fish and Game

Nevada:
Colorado River Commission of Nevada
Nevada Division of Wildlife

Lower Colorado River Basin Indian Tribes

Various water and hydroelectric power resource
management agendes within the three Lower
Basin states.

The program also is seeking the panigpation by conserva-
tion groups. American Rivers, the Environmenual Defense
Fund, the Defenders of Wildlife. the Grand Canyon Trust
and The Nature Conservancy have paricipated informally in
the program’s early planning efforns.

Program cost:

Projected at about $4.5 million over three years for plan-
ning needs and impiementation of the interim consenvation
measures. Equitable federal/non-fedenl cost-sharing is being
pursued.



ARIZONA WATER BANKING AUTHORITY
Proposed Agenda Items

September 10, 1996 - 9:30 a.m. to 12:30 p.m.
City of Tucson - Mayor and Council Chambers

Presentation on draft interim Storage Facilities Inventory
Adopted by Authority -

Presentation on 1997 Annual Plan of Operation

Initially adoption by Authority for Presentation to GUAC’s
(presentations to Phoenix, Pinal and Tucson GUAC’s prior to Oct. 15)
Continued discussion of IGA between Authority/ DWR/CAWCD

Presentation on FY 97 Annual Operating Budget (Oct-June)
Adoption by Authority

Presentations by DWR and CAWCD on types of recharge and programs / groundwater
storage

Presentation by Tucson AMA Regional Recharge Committee on recharge program in
the Tucson area (Kathy Jacobs)



KEY DATES / TIME LINE
(updated 8/20/96)

1996

April 30
HB 2494 - Chapter 308 signed by Governor Symington

July 9
Appointments made to the Arizona Water Banking Authority and Study Commission

July 31
Annual Reports hand-delivered to Governor, President, Speaker

August 20
AWBA Meeting - Arizona Department of Water Resources
Presentation and recommendation on draft Storage Site Criteria for water storage
Discussion on status of working draft outline of IGA
Discussion on status of interim Storage Facilities Inventory
Discussion on cost of water (in-direct /direct)
Discussion on 1997 Annual Plan of Operation
Discussion and approval of FY 98 General Fund appropriation request
Presentation on Mohave County Water Authority, Roosevelt Water
Water Conservation District (RWCD), City of Mesa proposal
Presentation on proposed Lower Colorado River Tour

August 23
Presentation of Arizona Water Banking Authority to Tucson GUAC by Authority staff

Week of August 26
1997 Annual Plan of Operation draft finalized for presentation at September 10 meeting

August 27
Mailing of September 10 tentative agenda and finalized meeting minutes from July 18
meeting to Authority members and mailing list
Mailing of tentative agenda for September 11 meeting of the Arizona Water Banking
Authority Study Commission

August 30
Deadline for materials for September 10 meeting
FY 98 General Fund appropriation request submitted to Governor, President and
Speaker



KEY DATE / TIME LINE
Page 2

September 2
Mailing of materials to Authority members for September 10 meeting

September 4 :
Presentation of Arizona Water Banking Authority to Phoenix GUAC by Authority

staff?

September 10
AWBA Meeting - Tucson
Interim Storage Facilities Inventory adopted by Authority
1997 Annual Plan of Operation initially adopted by Authority for Presentation to
GUAC'’s (presentations to Phoenix, Pinal and Tucson GUAC's prior to Oct. 15)
Continued discussion of IGA between Authority/ DWR/CAWCD
FY 97 Annual Operating Budget (Oct-June) adopted by Authority
Presentations by DWR and CAWCD on types of recharge and programs / groundwater
storage
Presentation by Tucson AMA Regional Recharge Committee on recharge program in
the Tucson area (Kathy Jacobs)

September 11
Arizona Water Banking Authority Study Commission Meeting - ADWR

September 19
Presentation of 1997 Annual Operating Plan to Pinal GUAC by Authority staff

September 20
30 day written comment period for draft Storage Site Criteria ends
Presentation of 1997 Annual Operating Plan to Tucson GUAC by Authority staff

Week of September 23
Storage Site Criteria for water storage finalized, incorporating public comment, for

presentation to Authority at October 16 for adoption

September 30
Mailing of October 16 tentative agenda and finalized meeting minutes from August

20 to Authority members and mailing list

October
First half of 4 cent tax revenues due to County Treasurer offices

October 2
Presentation by Authority to Phoenix GUAC on 1997 Annual Plan of Operation



KEY DATE / TIME LINE
Page 3

October 7
Deadline for materials for October 16 meeting

October 8 -
Mailing of materials to Authority members for October 16 meeting

October 16 5

AWBA Meeting - Lake Havasu City

Storage Site Criteria for the storage of water adopted by Authority

1997 Annual Plan of Operation suggested revisions presented based on public
comments received

Formal application to be used for all proposals reviewed and adopted-by Authority
Continued discussion and approval of draft IGA by Authority

Presentation on Mohave County Water Authority, RWCD, City of Mesa proposal
Discussion on Interstate Water Banking

October 17-18
Lower Colorado River Tour

Week of October 21
Presentation to SRP by Authority staff (John Keane)

October 24
Presentation of draft IGA to CAWCD Water Planning and Policy Committee (tentative)

November
First half of 4 cent tax due to Authority

Week of November 4
1997 Annual Plan of Operation finalized based on comments received from
presentations to GUAC’s and the Authority

November 4
Mailing of November 20 tentative agenda and finalized meeting minutes from
September 10 meeting to Authority members and mailing list

November 7
Presentation of draft IGA to CAWCD Board for recommendation and approval

November 8
Deadline for materials for November 20 meeting



KEY DATE / TIME LINE
Page 4

November 11
Mailing of materials for November 20 meeting to Authority members

November 20 i
AWBA Meeting - Yuma
1997 Annual Plan of Operation adoption by Authority
Recommendations and fina] approval of IGA by Authority
Discussion on Interstate Water Banking

December 1
ANNUAL PLAN OF OPERATION (45-2456 p.37 lines 25-43, p.38 lines 1-39)
1997 Plan of Operation submitted to Governor, President and Speaker

December 2
Mailing of December 18 tentative agenda and finalized meeting minutes from October

16 meeting to Authority members and mailing list

December 6
Deadline for materials for December 18 meeting

December 9
Mailing of materials for December 18 to Authority members

December 18
AWBA Meeting - Department of Water Resources
Authority consideration and possible approval of applications submitted to-date
Discussion on Interstate Water Banking

1997

March
General Fund appropriation for Authority determined by Legislature

March 1
INVENTORY OF EXISTING STORAGE FACILITIES DUE
(45-2452 p.34 lines 4144, p.35 lines 1-31)
Determination if existing facilities meet Authority's needs for next 10 years
If Facilities Inventory concludes additional facilities are needed - the Authority must
develop plan for the development of additional storage facilities
(45-2453 p.35 lines 33-42, p.36 lines 1-41)



KEY DATE / TIME LINE

Page 5

April
Any additional requests or changes in Cost of Services budgets submitted by Authority
to DWR and CAWCD for FY 98

May 1
DWR/CAWCD submit Cost of Services budget proposals for FY 98 to Authority
Revised Cost of Services budget proposals approved by Authority (if necessary)
FY 98 Annual Operating Budget preliminarily reviewed by Authority

June
FY 98 Annual Operation Budget adopted by Authority

July 1
TARGET TO STORE 100,000 AF OF COLORADO RIVER WATER
(45-2451 p.34 lines 31 - 39)
Fiscal Year 1998 begins - General Fund appropriations available

August 1
ANNUAL REPORT DUE TO GOVERNOR, PRESIDENT, SPEAKER
(45-2426 p.33 lines 38-44 p.34 lines 1-15) Submit to Governor, President and Speaker
Possible inclusion of request for General Fund appropriation for FY 99
Report amount of water stored / state reasons if not 100,000 acre feet
(45-2451 p.34 lines 31-39)

November 1
STUDY COMMISSION INTERIM REPORT DUE
Interim report developed by Study Commission must be filed with the
legislature

December 1
ANNUAL PLAN OF OPERATION (45-2456 p.37 lines 25-43, p.38 lines 1-39)
Authority shall adopt a plan for calendar year 1998

1998

November 1

STUDY COMMISSION FINAL REPORT DUE
Final report must be filed with the legislature
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