Run Date: 05/20/2016 AZ DEPARTMENT OF WATER RESOURCES

WELL REGISTRY REPORT - WELLS55

Well Reg.No

Location B 4.0 3.0 10 A A A 55 - 213204 AMA PHOENIX AMA

Registered  CITY OF SURPRISE, PUBLIC WORKS DEPT., ENVIRONMENTAL DIV.File Type NEW WELLS (INTENTS OR APPLICATIONS)
Name 16000 N. CIVIC CENTER PLAZA Application/Issue Date 09/14/2006
ATTN: CHRISTINE NUNEZ
SURPRISE AZ 85374
Owner OWNER Well Type NON-EXEMPT - WITHDRAWAL PERMIT
Driller No. 671 SubBasin WEST SALT RIVER VALLEY
Driller Name ADT DRILLING dba Advanced Drilling Technology, LLC Watershed AGUA FRIA RIVER
Driller Phone Registered Water Uses MUNICIPAL USES
County MARICOPA Registered Well Uses WATER PRODUCTION

NO DISCHARGE METHOD LISTED
NO POWER CODE LISTED

Discharge Method
Power

Parcel No. 503-81-018D
Intended Capacity GPM 1,500.00

Well Depth 1,509.00 Case Diam 17.00 Tested Cap 0.00
Pump Cap. 0.00 Case Depth 1,480.00 CRT
Draw Down 0.00 Water Level 0.00 Log X
Acres Irrig 0.00 Finish STEEL-PERFORATEDORSLOTTED
CASING

Contamination Site: NO - NOT IN ANY REMEDIAL ACTION SITE

Tribe:  Not in a tribal zone

Comments Recovery Well Permit No. 74-565003
On 5/3/20186, the Maricopa County Environmental Services Dept. (MCESD) issued a New Ground
Water Source Approval to the City of Surprise (PWS # 07-538) listing this well (aka Buena Vista
Well #1) as the source. File update conducted 5/20/2016. mib

Places Of Use

B 40 30 10 CC C

Current Action
7/10/2013 867
Action Comment:

APP/NOI HYDRO/WATER QUALITY REVIEW COMPLETE
dgc
Action History
6/27/2013 600 PERMIT ISSUED (S, T, 59, 74)
Action Comment: cp
6/26/2013 867 APP/NOI HYDRO/WATER QUALITY REVIEW COMPLETE

Action Comment:

6/11/2013 866

Action Comment:

6/4/2013 305

Action Comment:

10/31/2007 750

Action Comment:

9/22/2007 755

Action Comment:

10/11/2006 600

Action Comment:

10/11/2006 855

Action Comment:

dgc

APP/NOI SENT TO HYDRO/WATER QUALITY REVIEW

cp

APP RCVD FOR A WELL PERMIT FOR A CONVERSION (S, T)
cp

WELL DRILLER REPORT AND WELL LOG RECEIVED/ENTERED
MO

WELL CONSTRUCTION COMPLETED

MO

PERMIT ISSUED (S, T, 59, 74)

CHANGE OF WELL LEGAL DESCRIPTION
OLD LEGAL DESC: B(4.0-3.0) 10 CCC



Run Date: 05/20/2016 AZ DEPARTMENT OF WATER RESOURCES
WELL REGISTRY REPORT - WELLS55

10/11/2006 550 DRILLING AUTHORITY ISSUED
Action Comment:

9/14/2006 867 APP/NOI HYDRO/WATER QUALITY REVIEW COMPLETE
Action Comment:

9/14/2006 400 HYDROLOGY APPLICATION REVIEW COMPLETE
Action Comment:

9/14/2006 410 AMA APPLICATION/NOI REVIEW COMPLETE
Action Comment:

8/28/2006 866 APP/NOI SENT TO HYDRO/WATER QUALITY REVIEW
Action Comment:

8/28/2006 365 APP SENT TO HYDROLOGY FOR REVIEW
Action Comment:

8/28/2006 355 APP SENT TO AMA FOR REVIEW
Action Comment:

8/18/2006 315 APP RCVD FOR A WITHDRAWAL PERMIT FOR A NEW WELL (59)
Action Comment:



Maricopa County

Environmental Services Department
Water and Waste Management Division

New Ground Water Source Approval with Stipulations

Water and Waste

Management Division Christine Nunez

Diriokingz Water Program . .

FORE N, Central Nve, Suee 250 Clty of Surpnse

Phocnix, Arizon 85004 16000 N. Civic Center Plaza

Phong: {602) 506-6935 .

Fas: (602 3720866 Surprise, AZ 85374

I (6025 3720622

BRWTANCOMLE e s PWS: #07-538 System Name: City of Surprise Buena Vista

System Classification: Community

New Groundwater Source Proposed: DWR#: 55-213204

Local Well Name: Buena Vista well #1

Designated Entry Point to Distribution (EPDS) #: 001 (New EPDS)
Receipt #: 26736110785

Date: May 3, 2016

Dear Ms. Nunez,

This Department has reviewed your request to approve the above ground water source. This
review has been conducted in accordance with the drinking water quality requirements for a
community public water system. This Department has no objection to your development of this
source, with the stipulations listed below.

The initial monitoring date assigned to this system was January 1, 2018. This date is used to
determine future water quality monitoring and reporting for compliance requirements, and is
reflected in the calculation of the dates shown in the stipulations listed below. All water sample
monitoring frequencies and required reporting of analysis results are based on the initial
monitoring compliance schedule. The monitoring requirements below are also based on an
anticipated start date for the EPDS of 2018 provided on the new source approval application.
Please contact the Department to any change in the start date.

STIPULATIONS:

1. Construction Approvals. The water system shall qualify for and obtain proper
approvals on the construction and development of the well. A certificate of Approval to Construct
the well must be obtained from this Department. Upon completion of the construction work, the
system must receive a certificate of Approval of Construction. Please contact Wes Shonerd, P.E.,
at (602) 506-0376 for specific information on the procedure and application requirements.

2. Microbiological water quality compliance. The initial monitoring results indicate a
positive result for total coliform. The system must obtain a negative result for total coliform
before the source may be activated.

All public water systems are required to collect routine bacteriological water samples each month.
The number of samples required and the frequency of collection will depend on the size of the
population served by the public water system. Samples must be collected in accordance with a
Microbiological Site Sampling Plan, which must be submitted to this Department for approval.
The maximum contaminant levels (MCL) for total and fecal coliform bacteria is based on their
presence in drinking water. The repeated presence of fecal coliform bacteria in drinking water
represents an acute contaminant violation. Immediate corrective action must be initiated to
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eliminate acute contaminant violations whenever they occur, or the water source must be
disconnected and an approved alternate source of water established.

3. Inorganic water quality compliance. Submitted laboratory analyses are below the
maximum levels for inorganic chemical water quality.

These contaminants will require routine sample collection and laboratory analysis every 3 years.
If the system chooses to sample more frequently than once per year, compliance will be based on
a running annual average. Sample collection for the next inorganic chemical water analysis
profile must be conducted after January 1, 2018 but before December 31, 2018. The
exceptions to this inorganic chemical monitoring schedule are listed below. The inorganic
chemicals are sampled at the point of entry, including those that follow:

Arsenic. The laboratory reported arsenic as 0.0047 mg/l. which is below the MCL of 0.010
mg/l; therefore, annual sampling is required. If an EPDS sample exceeds the MCL of 0.010 mg/1,
this would represent an acute contaminant violation, and the system would have to take
immediate corrective action.

Nitrate. The indicated level of nitrate 0.85 mg/l is below the trigger level of 5 mg/l; therefore,
annual sampling is required. If an EPDS sample exceeds the MCL of 10 mg/l, this would
represent an acute contaminant violation, and the system would have to take immediate corrective
action.

Nitrite. Routine nitrite sample collection and analysis must be performed at every point of entry
every nine years. The nitrite level at this time is indicated as less than 0.20 mg/l. Sampling
frequency for nitrite will increase to quarterly in the event it exceeds the trigger level of 0.5 mg/l.
The next required nitrite analysis for compliance purposes must be based on water samples
collected after January 1, 2018 but before December 31, 2018.

Asbestos. The initial asbestos level is less than 0.2 mfl. Samples for asbestos analysis must be
collected at each point of entry or in distribution and reported every nine years. The next
required sample collection for asbestos analysis must be done after January 1, 2018 but prior
to December 31, 2018.

Fluoride. The fluoride level is 0.50 mg/l. Community water supplies are required to monitor for
the amount of fluoride present in the water. The maximum contaminant level for fluoride is 4
mg/l. However, if the fluoride level is ever greater than 2 mg/l, the system must perform public
notice. Fluoride samples must be collected and lab analysis conducted at least every 3 years at
each point of entry.

Sodium. Community water systems are required to sample and report on the sodium level of the
water every 3 years for groundwater sources. Initial sodium level is indicated as 40 mg/l. There
is no maximum level for sodium in drinking water at this time. Samples for sodium analysis must
be collected at each point where water treatment is conducted.

4. Volatile Organic Chemical water quality compliance. The Volatile Organic Chemical
(VOC) water quality data submitted with your application indicate compliance with the maximum
contaminant level water quality requirements. Initial sampling for VOCs must be conducted for
four consecutive quarters during the assigned monitoring year. If VOC levels remain below the
MCL, the system shall sample at least annually. After three years below MCL levels, the system
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may request further reduction of VOC monitoring. The exceptions to this volatile organic
chemical monitoring schedule are listed below.

Tolune. The laboratory reported Tolune as 0.00051 mg/l. which is above the trigger level of
0.0005 mg/l; therefore, quarterly sampling is required. If an EPDS sample exceeds the MCL of
1 mg/l, this would represent an acute contaminant violation, and the system would have to take
immediate corrective action.

The next routine VOC samples should be taken for four consecutive quarters in 2018 at
this EPDS.

Vinyl Chloride. This contaminant must be included with the routine analyses conducted for
volatile organic chemicals only if certain volatile organic chemical contaminants are found to be
present in the water.

S. Svnthetic Organic Chemical water quality compliance. The Synthetic Organic
Chemical (SOC) water quality results that were submitted were under laboratory detection limits.

The next routine SOC samples should be taken for four consecutive quarters in 2018 at
this EPDS.

6. Lead and Copper water quality compliance. The results submitted with the new source
application, lead 0.0017 mg/1 and copper 0.0039 mg/l. The action level for lead is 0.015 mg/1; the
copper action level is 1.3 mg/l.

Public water systems are required to collect water samples from distribution for lead and copper
analysis in compliance with specific sample collection instructions. The initial monitoring for
lead and copper must be done during two consecutive six-month periods. The required number of
samples and the frequency of collection may be reduced if there is no exceedance of the action
levels for lead or copper at or above the 90th percentile value. If the action level for these
contaminants is exceeded in 10 or more percent of the samples taken, additional sampling or
treatment of other water quality factors will be necessary. Samples for lead and copper analysis
must be collected at sites specified in a site sampling plan.

7. Radiochemicals. The results submitted indicate radiochemical levels below the
compliance limits. Radiochemicals are monitored for four consecutive quarters beginning within
the first quarter after initiating use of a new source. The system must monitor for
radiochemicals for four consecutive quarters beginning the first quarter of initiating use of
the source.

8. Activation of Water Source. The water system is required to notify this Department
once the source is activated and water is sent to the distribution system. The new source must be
activated within one year from the date of initial approval. If the source is not activated within
one year from the date of initial approval, another new source approval plan review with new
compliance samples must be submitted and approved before the source can be used.

Failure of the water system to comply with these stipulations may result in this Department
rescinding the authorization to use this groundwater source. The water system may be required to
conduct public notification for failure to monitor should any of the monitoring stipulations not be
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met. This Department would also place the public water system into a status of non-compliance if
the system failed to abide by these stipulations within the required period.

Any changes, corrections or deletions in the development or use of this ground water source will
require prior approval from this Department. No County legal action will result from this
inspection. Please note that any new any additional information may result in a change in
compliance status. If you have any questions or need additional information, please contact me
at (602) 506-6644 or cynthiahernandez@mail.maricopa.gov.

Sincerely, ;
Wm Qm\ o (ﬁj &

Cynthia Hernandez, R.S.
Environmental Specialist

cc: Korissa Entringer, R.S.. Drinking Water Program Supervisor
ADEQ
ADWR
Wes Shonerd, P.E.
PWS File 07538, Inspections
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INSPECTION RESULTS/GROU

MARICOPA COUNTY

1001 North Central Ave., Suite 250
Phoenix, AZ 85004

voue
WATER

ENVIRONMENTAL SERVICES DEPARTMENT
WATER & WASTE MANAGEMENT DIVISION

Phone (602) 506-6666 : Fax (602) 372-0866

Dw@ llo- 00 s~

Eagillity Information
PwsiD# (Y 7538
Facility Name:é(/i(‘/){; 3¢ S pﬁ ]
Address: 22 77¢2 W) N o Li

Well Information

PoE /00 | DWR#F5 21320

NS~

Based onan mspectlon conducted today the followmg deflcnencnes were noted and require correctlve action,

WELL UEFIC!ENC]ES : CHLORINATION DEFICIENCIES 1 SYSTEM DEFICIENCIES S
001 { ** Water supply in flood zone ** o * Required chlorinator not installed * 084 * Cross connectuons exist **
002 | ** Well less than 50 feet from sewer ** ** Inadequate chlorine residual ** 085 . ** Leaks in distribution system **
003 | * Well less than 100 feet from septic tank, APP 046 | ** Not chlorinating, if required ** 086 ** Inadequate system pressure **
discharge, UST, Haz. Waste Facalliry[l:wef,gdr‘:k* _ 047 | * Unapproved chlorination compound * 087 " Water main too close to sewer main **
004 | Well Site not D(Ope”)/ graded 048 ! No chlorine injection nozzle 088 Main less than three feet deep B ) -t:
005 | No slab/slab inadequate 049 | No standby chlorinator 089 : Unapproved pipe material e
006 | Well casing annulus not sealed 050 | Chlorine foed tank empty 090 = Other deficiencies
007 Inadequate sanitary well seal/repair 051 Equipment not properly installed I vvvvv
008 | Direct openings into well 052 | Equipment not operating properly -1 GENERAL DEFICIENGIES ik ok
009 | Casing not 12" above slab 053 | Dosing cylinder empty I 091 - * Construction without an Approval To Construct
010 | Improper lubricant 054 | Line Plugged l 092 * Operating with out Approval of Construction
011 | Nofimproperly installed sampling tap. No threads 055 | Room not properly vented ] I 083 No “As built” drawings submitted where required
012 | Needed well vent not installed, not properly 056 | No daily log of free chlorine residual I 094 * Construction does not conform to approved
Installed or not properly screened 057 | No chlorine test kit plans
013 | Needed vacuum refief valve not installed, not | 058 | Contact time less that 30 minutes ) '095 ** Contaminants near water supply source **
screened, or leaking 059 | Room fan switch not outside e
014 | Needed check valve on pipe from well not installed 060 | No inspection window, or like devices 096 * No O&M manual on site (water treatment only)
or defective 061 | No ammonia for leak detection 097 Designate / Install POE Sampling Tap (No threads)
015 | well building damaged or not secured "Ho062 [SCBA not mounted outside Cl room 098  Electrical services not in good repair
016 | Site not properly fenced, damaged, or not Jocked I 063 | Chlorinator subject to freezing 099 Routine maintenance not performed
017 | Site needs general clean-up 064 | Other deficiencies e l 100 System frequently out-of-operation (power, etc.)
018 | Emergency Chiorine facilities installed I— o I 101 . Water supply frequently depleted
019 | Other deficiencies N l 102 User complaints being received
.| STORAGE TANK DEFICIENCIES PRESSURE TANK DEFICIENCIES 103 _ No certified operator - ]
020 | ** No storage tank ** 065 | No pressure gauge 104 _ Certified operator not at appropriate grade
021 | ** Insufficient storage ** . Q66 { No bottom drain valve 105 __No distribution grade operator ]
022 | Storage tank top nesds repair 067 | No Water Level Sight 106 _No treatment grade operator
023 | Tank leaks — needs repair 068 | Appears to be Excessive Air 107 __Other deficiencies
024 | Tank has deterioraled beyond repair 069 | No Blowoff For Excess Air
025 | No overflow pipe inslalled 070 | No means for adding air o 1 WELL SIGN DEFICIENCIES .~ G
026 Overflow pipe not properly screened 071 | No Safety Relief Valve / Safety Relief not 108 Water system name & PWSID number
027 | No splash block below overflow screened 109 Local well name & DWR 55 number
028 [ Hatch not secured 072 | Adequate Air Compressor I 110 Well cadastral number
029 | Hatch not sealed 073 | Tank Bypass not Provided l 111 Daytime phone
030 | Inadequate or no hatch curb 074 | Other Deficiencies ‘ 112 Emergency phone )
031 | No tank drain valve 113 FD Hazard dlamund
032 { Tank vent |nadequately mstal!ed - . B BOOSTER PUMPS DEFIGIENQ'ES d ¢ 5 $, Spec
033 | Ventrot screened 075 Pump not capable of providing 20 PSl in g o g
034 | No visual water level indi cator the dxsmbunon system
035 Water level target inoperative - 076 | Booster piuin‘ps have inadequate capavnty B AD 61 né Q‘F (bjsl
036 | Openings around target cable 077 | Booster glands leak
037 | No tank bedding ring 078 | Check valve in good repair o CO (\m m ( /}a‘{ ;:
038 | Tank bedding damage 079
039 | Shut off valve on discharge side of tank providsd i — - -
040 | Bottom drain not provided .| REQUIRED PLANS NOT PROVIDED |
041 | Exterior ladder not provided 1| 080 | Current bacteriological site sampling plan B
042 | Tank can be bypassed without interrupting service 081 | Current Emergency operation plan
043 | Other geficiencies — storage tank N 1Y Current backﬁd@%ﬂ ) i
083 | OTHER SITE SAMPLING PLANS ADDITIONAL COMMENTS ON ATTACHED PAGES

All deficiencies denoted in bold or an “*” represents a potential health risk and will requirc immediate action,
TODAY’S OPERATIONAL AND MAINTENANCE INSPECTION HAS SHOWN THAT THIS FACILITY TO BE IN:

. coMPLIANCE

[ ] SUBSTANTIAL COMPLIANCE

[ INONCOMPLIANCE (MINOR) [CINONCOMPLIANCE (MAJOR)

Inspection Performed By: C/UY\ m \/\/\0\

1V

Received By:

(ké 5 /__w..i//

; Phone (g[)g 5()34 bty

; Phone

8800-094 04/14



Michael 1. Ball

From: Cynthia Hernandez - ENVX <CynthiaHernandez@mail.maricopa.gov>

Sent: Thursday, May 19, 2016 8:24 AM

To: Michael 1. Ball

Subject: NSA for PWS#07-538; 55-213204; BV1

Attachments: PWS#07-538; NSA Inspection Form; BV1; 3May16.pdf; PWS#07-538; NSA; 55-213204;

BV1; 2016.pdf

Please let me know if you have any questions

Cynthia Hernandez, R.S.

Environmental Specialist| Safe Drinking Water Program
Maricopa County Environmental Services Department

1001 N Central Avenue, Suite 250, Phoenix, AZ 85004

Desk: 602.506.6644 | Fax: 602.372.0866

i
cynthiahernandez@mail.maricopa.gov| esd.maricopa.gov uﬁi i&

Working with our community
to enzure a safe and hedthy envdronment |

Ewironreents! Sry vieea

Depurirsrcnd




WELL INSTALLATION REPORT
BUENA VISTA WELL #1
ADWR NUMBER 55-213204

VOLUME 1

Maricopa County, Arizona

Prepared for:

FRI Surprise 398, LLC
c/o True West Companies
8700 East Via De Ventura
Scottsdale, Arizona 85258

Prepared by:

Southwest Ground-water Consultants, Inec.
3033 North 44" Street
Suite 120
Phoenix, Arizona 85018

March 4, 2008
Expires: 9/30/°




EXECUTIVE SUMMARY
BUENA VISTA WELL #1

ADMINISTRATION:

Well Owner:

Well ADWR Registry ID:
GPS Coordinates (NAD 1983):

Date Completed:

FRI Surprise 398, LLC, c/o True West Companies
8700 East Via De Ventura
Scottsdale, Arizona 85258

#55-213204 B(4-3) 10 AAA
N 33°42'21.9" W 112° 32'49.8" (Source: D. Erickson, SGC)

October 2007

WELL PARAMETERS:

Static Water Level (swl):
Completed Well Depth:

Casing Materials:

Filter Pack Material:

Perforation Interval:

327 feet bls (11-08-07)
1,480 feet bls

Biank Casing: 16 3/4-inch (OD) HSLA steel, A606 Type 4, (0.375-inch wall
thickness) and 16 5/8-inch (OD) HSLA steel, A606 Type 4, (0.312-inch wall).
Perforated Casing: 16 5/8-inch (OD) louvered “Ful Flo” HSLA steel, A606
Type 4, (0.312-inch wall, 0.060-inch slot).

Colorado Silica Sand, 6-9 mesh

530 to 625 and 675 to 1,460 feet bls

PUMPING TEST RESULTS AND RECOMMENDATIONS:

Discharge Test Pumping Rate:

Transmissivity:

1,536 gpm

64,000 gpd/ft Drawdown vs. Time

74,000 gpd/ft Specific Drawdown vs. Time
70,000 gpd/ft Residual Drawdown vs. T/T" Ratio

Estimated Pumping Water Level at 1,500 gpm:

After 1 year of constant pumping: 413 feet bls (327 feet swl + 88 feet ddn)
After 10 years of constant pumping: 421 fcet bls (327 feet swl + 94 feet ddn)
Afier 20 years of constant pumping: 422 feet bls (327 feet swl + 95 feet ddn)

PUMPED GROUND-WATER QUALITY:

New Source Water Quality:

Arsenic: 0.0033 mg/L

(11/08/07) Fluoride: 0.59 mg/L

Nitrate as (Nitrogen): 1.1 mg/L

Total Dissolved Solids (TDS): 210 mg/L
VARIANCES:

Maximum Pumping Rate:

City of Surprise Well Efficiency Standard:

1,900 gpm

47 - 79%

81401 BuenaVistat1ExecSummary.xis
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1.0 INTRODUCTION

Southwest Ground-water Consultants, Inc. (SGC) was contracted by FRI Surprise 398, LLC to
provide professional services for the drilling and installation of Buena Vista Well #1. The
Arizona Department of Water Resources (ADWR) registration number for Buena Vista Well #1
is 5§5-213204. This report describes the procedures and activities associated with the drilling,
installation, and development of the well. Buena Vista Well #1 is located in the West Salt River
Valley Sub-basin of the Phoenix Active Management Area, Maricopa County, Arizona. The
permitted and installed location of Buena Vista Well #1 is the NE % of the NE Y of the NE ' of
Section 10, Township 4 North, Range 3 West, [ B(4-3)10AAA ], of the Gila and Salt River
Baseline and Meridian. The location of Buena Vista Well #1 is shown on Figure 1.

An Application for Permit to Withdraw Groundwater for Hydrologic Testing Purposes within an
Active Management Area for Buena Vista Well #1 was submitted and approved by ADWR.
Permitting documentation is presented in Appendix A.

This report has been organized into two volumes. Volume I contains six sections: Section 1.0 is
the introduction. Section 2.0 consists of a discussion of well construction and installation.
Aquifer characterization and recommendations for the installation of permanent pump equipment
are presented in Section 3.0. Final well completion activities are presented in Section 4.0, and
variance requests are presented in Section 5.0. References are presented in Section 6.0.

Volume II of this report contains all the laboratory ground-water quality results (Attachments I
through IV).




2.0 DRILLING AND WELL INSTALLATION

SGC developed technical specifications for the well, which are presented in the SGC document,
“Drilling, Installation, and Testing of Two Water Production Wells, Buena Vista Ranch,
Maricopa County, Arizona”, dated November 1, 2006. Following the bid process, the well
owner awarded the drilling contract to Arizona Beeman Drilling (Beeman), (ADWR. Drillers
License Number 360).

Based on analysis of data collected during drilling of the pilot hole, results of downhole
geophysical logging, and zonal water quality sampling, design modifications were incorporated
in the final well design. The As-built Diagram for Buena Vista Well #1 is presented as Figure 2.

Drilling and well installation operations were performed on a 24-hour per day, 7 day per week
basis. Significant and/or critical field operations were documented by SGC personnel. Drilling
equipment set up and excavation of mud pits began on July 10, 2007.

2.1 PILOT HOLE DRILLING

Prior to drilling the pilot borehole, a 30-inch diameter surface casing was installed. Drilling of
the pilot hole commenced on July 11, 2007 and was completed on August 21, 2007. The pilot
hole was drilled using a 16-inch tricone button bit to a depth of 1,520 feet below land surface
(bls) using the reverse circulation mud rotary method. Copies of the daily drilling report forms
completed by Beeman are presented in Appendix B.

Composite grab samples of drilled cuttings were collected by the drill crew at 10-foot intervals
from the bottom of the surface casing to the total depth of the well boring. Representative
samples from each interval were placed in cloth HUBCO sample bags and in plastic chip trays
for future reference.

2.2  LITHOLOGIC LOG

A detailed lithologic log of the composite samples was prepared by an SGC geologist and is
presented in Appendix C. In general, cuttings from the upper 640 feet of the borehole consist
primarily of interbedded clay/sandy clay, clayey sand, sand, gravelly sand, and clayey sandy
gravel. From 640 feet to 1,060 feet bls, the cuttings consist of finer-grained clay, silty clay, and




clayey sand. Cuttings from 1,060 feet bls to the total depth of the borehole at 1,520 feet are
comprised of more coarse-grained sandy gravel and clayey sandy gravel.

Eight samples of drilled cuttings were submitted to Roscoe Moss Company for sieve analysis.
The samples were selected from the following depth intervals: 550/560, 690/700, 700/710,
800/810, 980/990, 1080/1090, 1230/1240, and 1390/1400 feet bls. The Sieve Analysis Report
dated August 29, 2007 is presented as Appendix D.

2.3 DOWNHOLE GEOPHYSICAL SURVEY

Southwest Exploration Services, LLC of Gilbert, Arizona conducted a series of downhole
geophysical logs on August 21, 2007. The geophysical logs include: single-point resistivity; 8-
inch, 16-inch, and 64-inch normal resistivity; natural gamma; spontaneous potential; sonic; caliper;
deviation and temperature. Hard copies of the geophysical logs are presented in Appendix E.
Summaries of the geophysical logs with the corresponding lithology are presented in Figures 3
and 4.

Results of the geophysical surveys appear to correlate with the lithologic log prepared for this
borehole. In the upper 600 feet of the borehole, interbedding of the clay/sandy clay, clayey sand,
sand, gravelly sand, and clayey sandy gravel is indicated by the zigzag response of the three
resistivity curves (Figure 3). The relatively low resistivity of the sediments between approximately
600 and 1,060 feet bls reflects the increased porosity of the fine-grained clay, silty clay, and clayey
sand. The more coarse-grained sandy gravel and clayey sandy gravel observed below 1,060 feet
bls to the total depth of the borehole at 1,520 feet bls are denoted by an increase in the resistivity
curves (Figure 3).

A 3-arm caliper log was run upon completion of the pilot hole to a total depth of 1,519 feet bls. The
caliper log shows that in the depth interval from 40 to 600 feet bls, the pilot-hole gauge ranges from
approximately 18 to 22 inches (Figure 4). In the depth interval from 600 to 960 feet bls, the pilot
hole gauge is more variable, ranging from 18 to 28 inches. Below 960 feet to the total depth of the
borehole, the pilot hole gauge averages 16-inches.

Borehole temperatures measured from the water table (327 feet bls) to the bottom of the pilot hole
range from approximately 83 to 86 degrees Fahrenheit (Figure 4).




A deviation log was also conducted to determine plumbness and alignment of the pilot hole for
Buena Vista Well #1. The closure distance measured at the depth of 1,519 feet bls, was 1.33 feet
at an angle of 258.6 degrees (Appendix E). This translates to a displacement of 1.31 feet west
and 0.26 feet south as compared to the top of the well. The survey results meet the well
technical specifications.

24  ZONAL GROUND-WATER QUALITY

The lithologic log and down-hole geophysical survey data were utilized to select seven suitable
depth intervals for the collection of zonal ground-water quality samples. Sampling was
conducted beginning with the deepest interval and finishing with the shallowest interval. The
seven zonal water quality samples were collected at the following depths: 1,398, 1,240, 1,092,
988, 808, 699 and 556 feet bls (Figure 35). The samples were collected August 23 through
August 28, 2007.

The procedure for collecting zonal ground-water samples is as follows. A formation water
sampling tool was constructed from a 6-inch diameter, 20-foot long section of perforated steel
casing attached to a 6-inch diameter eductor pipe with a 1.5-inch diameter air line. The lower
end of the sampling tool was plugged with a steel plate welded across the bottom. The sampling
intervals were constructed by backf{illing the borehole with approved backfill material to within
20 feet of the lowest interval, followed by a bentonite seal. The sampling tool was then
positioned in the borehole adjacent to the interval to be sampled. Approved gravel material was
then placed in the borehole, around and above the sampling tool, followed by another bentonite
seal, which isolated the interval to be sampled. The contractor then air-lifted ground water from
the selected interval until the temperature, electrical conductivity, and pH of the air-lifted water
stabilized, and the water was clear of colloidal material or drilling additives. Upon sample
collection, the eductor pipe and sampling tool were raised to the next sampling interval, and the
sampling process described above was repeated.

The zonal ground-water samples were collected in appropriate containers, sealed, labeled and
then placed in a cooler containing ice for preservation prior to delivery to the laboratory. All of
the samples were delivered to Aerotech Environmental Laboratories in Phoenix, Arizona. The
samples were analyzed for metals, major anions and cations, alkalinity, and total dissolved solids
(TDS). Results of the zonal ground-water samples are summarized in Table 1 and in the
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following chart. A diagram depicting the zonal ground-water quality results is presented as
Figure 5. Copies of the laboratory analytical results are presented in Volume II, Attachment 1.

Sample Depth | Arsenic | Chromium | Fluoride | Nitrate-N | TDS
Zone | (feetbls) | (mgL)| (mgl) | (mgl) | (mglL) |(mg/L)
7 556 0.0037 0.014 0.64 1.1 210
6 699 0.0039 0.022 0.62 1.1 180
5 808 0.0027 <0.0010 0.67 1.0 190
4 988 0.0043 0.011 0.57 1.0 210
3 1,092 0.0040 0.0084 0.49 1.0 220
2 1,240 0.0059 0.0096 0.83 0.95 220
1 1,398 ¢+ 0.0073 0.018 0.91 0.89 190
MCL 0.01 0.1 4.0 10 NL
Secondary MCL NL NL {2.0} NL {500}
Notes: mg/L = Milligrams per liter

Bold = Analytical result is greater than or equal to MCL.
{1} = Analytical result is greater than or equal to Secondary Drinking Water Standard.
NL = MCL or Secondary Drinking Water Standard is not listed for this constituent.

Review of the ground-water quality results indicates that concentrations of arsenic, chromium,
fluoride, nitrate and total dissolved solids (TDS) did not exceed the current federal primary
Maximum Contaminant Levels (MCL) and/or secondary MCLs in any of the zonal samples.

Based on the results of the zonal water quality sampling, SGC prepared a final well design,

which was provided to Beeman on September 4, 2007.

2.5 PILOT HOLE REAMING

Reaming of the 16-inch diameter pilot hole commenced on September 4, 2007 and was
completed on September 12, 2007. The pilot hole was reamed from 39 to 1,509 feet bls utilizing
a 24-inch reamer and a 17 %-inch button drag bit. Borehole reaming was conducted to increase
the borchole diameter as specified in the final well design.

Upon completion of borehole reaming, a ream caliper log was conducted by Southwest
Exploration Services, LLC on September 12, 2007. The ream caliper log is presented in
Figure 4. An average borehole gauge of 24-inches was observed throughout the borehole except
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for three zones located at depths of approximately 110, 660, and 890 feet bls. At these depths, the
borehole gauge briefly increased to approximately 28 fo 30-inches.

2.6 WELL INSTALLATION

Beeman installed the well screen and casing for Buena Vista Well #1 on September 13, 2007.
The casing string was hung from the collar to a total depth of 1,480 feet bls prior to installation
of the annular materials. The well screen is comprised of 16 5/8-inch (OD) louvered “Ful Flo”
high strength low alloy (HSLA) steel casing (0.312-inch wall thickness, 0.060-inch slot). The
blank casing at the bottom and between the well screen consists of 16 5/8-inch (OD) HSLA steel
(0.312-inch wall thickness). The blank casing above the well screen consists of 16 3/4-inch
(OD) HSLA steel (0.375-inch wall thickness). Detailed descriptions of the materials used to
construct Buena Vista Well #1 are presented in the As-built Diagram (Figure 2). Copies of the
pipe tally and well casing certification are presented in Appendix F.

Following installation of the well casing and screen, Beeman installed the annular materials on
September 13 - 14, 2007. The method of annular material installation was consistent with the
technical specifications, which required that all materials be installed via a tremie pipe set no
greater than 100 feet above the interval to be filled commencing from the borehole bottom and
working up. As the filter pack (6-9 mesh Colorado Silica sand) and disinfectant (chlorinating
granules plus sanitizer and shock) were installed into the well annulus, clean water was
circulated through the perforated casing and up the annular space outside the casing. Upon
completion of filter pack emplacement, a swab tool was worked opposite the screen to settle the
sand. Fine sand and bentonite were then added to seal the top of the filter packed interval, and
the remainder of the annulus was sealed with cement grout (Figure 2).

2.7 WELL DEVELOPMENT

2.7.1 Rig Development

Rig development of Buena Vista Well #1 took place on September 15 - 21, 2007. A process of
simultaneously swabbing and airlifting was utilized to develop the well. The swabbing tool
consisted of a 30-foot pertorated, double-flanged joint, of 6-inch (OD) steel tubing. A 1.5-inch
airline was initially installed from surface to a depth of 560 feet bls. The 880-foot perforated
interval of Buena Vista Well #1 was swabbed and airlifted from bottom to top (1,460 to 530 feet




bls) twice tor minimum of 129 hours, or 8.8 minutes per foot of screen. Daily driller reports
pertaining to rig development are presented in Appendix B.

During the final 50 hours of rig development (and second pass from bottom to top of the
screened interval), SGC personnel periodically measured the temperature, pH, conductivity,
TDS, and sand content of the discharge. The data obtained while monitoring this phase of the
well development process are presented in Appendix G.

2.7.2 Pump Development

The Weber Group installed an inline turbine shaft pump at a depth of 640 feet bls in Buena Vista
Well #1. Pump development was started on October 31, 2007 at a rate of approximately 674
gpm. Flow rates during pump development were measured with a flowmeter, totalizer, and
10”x8” orifice plate and manometer assembly. Three well column surges were periodically
conducted, and water quality parameters (temperature, pH, conductivity, turbidity, and sand
content) were frequently monitored throughout the process. Pump development was concluded
on November 2, 2007 after pumping and surging for a total of 7.5 hours at which point a
maximum pumping rate in excess of 2,200 gpm was achieved (Appendix G).




3.0 AQUIFER TESTING

To evaluate production capability and water quality of the well, the following tests were
conducted at Buena Vista Well #1.

s Step Test (November 6 - 7, 2007)
e Constant Rate and Recovery Test (November 8 - 12, 2007)
e Dynamic Spinner Logging and Depth Specific Ground-water Sampling (Jan. 15, 2008)

The Weber Group operated the test pump and ancillary equipment used during the aquifer tests.
The pump bowl intake for the step and constant rate tests was set at a depth of 640 feet bls. Flow
rates were provided by a flowmeter, totalizer, and a 10”x8” orifice plate and manometer
assembly. SGC field technicians collected data during the aquifer tests.

3.1 STEP RATE DISCHARGE AQUIFER TEST

A 20-hour step-rate discharge test was conducted at Buena Vista Well #1 from 11:30 AM to 7:30
AM on November 6 - 7, 2007. The step-rate discharge test was conducted to evaluate the
production capability of the well. Results are summarized in the chart below.

Step | Duration Dischérge “}; ‘::ll'p]’.i,l:%el Drawdown g g ;:lcj;it‘;'
No. (hours) (gpm) ({eet bls) (feet) (gpm/foot)
1 4 1,044 373.31 47.71 21.882
2 4 1,261 385.70 60.10 20.982
3 4 1.551 402.95 TE3S 20.052
4 4 1,845 419.35 93.75 19.680
5 4 2,224 442.20 116.60 19.074

A plot of drawdown versus time for the step-rate discharge test is presented in Figure 6. A plot

of specific capacity versus discharge rate is presented in Figure 7. The step-rate discharge test
data are presented in Appendix G.




3.2 CONSTANT RATE DISCHARGE AQUIFER TEST

A 48-hour constant rate discharge test was conducted on Buena Vista Well #1 from 11:00 AM
on November 8, 2007 to 11:00 AM on November 10, 2007. Based on the data obtained from the
step rate discharge test, a constant rate discharge test of 1,500 gpm was proposed. Review of the
constant rate discharge results shows that an average pumping rate of approximately 1,536 gpm
was maintained throughout the test.

Water levels were measured prior to start-up of the constant rate discharge test and every minute
during the first 10 minutes. As water levels began to stabilize, the frequency of water level
measurements was decreased to ten-minute, twenty-minute, 100-minute, and then 200-minute
intervals. The constant rate discharge data are presented in Appendix G.

The maximum recorded drawdown during the constant rate test was 78.08 feet, equivalent to a
pumping water level of 405.08 feet bls, or approximately 235 feet above the pump intake. Plots
of the drawdown versus time and specific drawdown versus time data for the constant rate test
are presented in Figures 8 and 9, respectively. Review of these data indicates that the calculated
aquifer transmissivity, evaluated using the Cooper-Jacob (1946) straight-line method for
drawdown versus time, and specific drawdown versus time is 64,000 and 74,000 gallons per day
per foot (gpd/ft), respectively.

Air entrainment was not observed in the discharge during the constant rate test. The test data
also do not indicate the presence of any negative aquifer boundaries.

3.3 RECOVERY TEST

A water level recovery test was conducted immediately following cessation of the constant rate
discharge test at Buena Vista Well #1. Recovery water levels were measured frequently for the
first 130 minutes following cessation of the test, and again at 24 and 48 hours. Review of the
recovery test data indicates recovery was 91% complete 130 minutes after cessation of pumping,
98% complete after 24 hours and 99% complete after 48 hours. Recovery data for the constant
rate discharge test are plotted in Figure 10 and test data are presented in Appendix G. The
transmissivity for the recovery data was calculated to be 70,000 gpd/ft.




34 AQUIFER PARAMETERS

Aquifer parameters were estimated based upon the results of the constant rate discharge test and
the constant rate water level recovery test. A summary of transmissivity estimates from the test
data are presented in the following chart.

TRANSMISSIVITY VALUES - BUENA VISTA WELL #1
Test Method Transmissivity (gpd/ft)
Drawdown vs. Time 64,000
Specific Drawdown vs. Time 74,000
Residual Drawdown vs. T/T" Ratio 70,000

Typically the recovery data are more representative of aquifer conditions because fluctuations in
pumping rates are averaged over the entire test period and well inefficiencies are minimized.
Therefore, 70,000 gpd/ft is selected as a representative value for the transmissivity. The
hydraulic conductivity (K) can be calculated by dividing the transmissivity (T) by the saturated
perforated interval of the well (b), i.e., K=T/b. Given that there are 880 feet of saturated
perforations in Buena Vista Well #1, the calculated aquifer hydraulic conductivity is 80 gallons
per day per square foot (gal/day/fi®), or approximately 11 feet per day (ft/day). '

3.5 WELL EFFICIENCY AND PERCENT LAMINAR FLOW

Review of Figure 7 indicates that the well was not pumped at a high enough rate during the step
rate test to identify a break in the slope of the specific capacity versus discharge curve. As a
result, the maximum pumping rate tested (2,224 gpm) was not high enough to identify the point
at which increases in the pumping rate result in significant decreases in well efficiency.

Determination of well efficiency should be based on the theoretical specific capacity of a well
which is a function of transmissivity of the aquifer. Ideally, this requires test data from a fully
penetrating test well and an observation well (Mogg, 1968). The November 2007 constant rate
aquifer tests performed at Buena Vista Well #1 did not meet these criteria. Nevertheless, given
that the true well efficiency is equal to the actual 1-day specific capacity (SC) divided by the
theoretical specific capacity (Driscoll, 1989), then the estimated efficiency of Buena Vista Well
#1 ranges from approximately 41 to 47%. The well efficiency is calculated as follows:
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SC w20

Well Efficiency = =—x100=43% {Mogg, 1968)
C theoreticnl 46

where:

Q 1,536gpm
SC_ ,=—="""""—=20 gpm/ft Test Data
Q T 70,000 : .
8C i == = =46 gpm/ft (Jacob's Equation)
Sa 264 o 0..:»Tt 264 log 0.3(702,000)(1)
S (0.67)°(0.086)
where:.

Q =dischargerate =1,536 gpm
s'= observed drawdown
s, =theoretical aquifer drawdown
r = wellradius = 0.67 feet
t =time =1 day
T = transmissivity = 70,000 gpd/ft
S = Coefficient of storage = 0.086 (Unconfined aquifer conditions)

In the above analysis, the specific yield value of 0.086 selected for the coefficient of storage
assumes that unconfined aquifer conditions exist in the vicinity of the well. The boring log
(Appendix C) for Buena Vista Well #1 shows that the upper 640 feet of the borehole consist
primarily of interbedded clay/sandy clay, clayey sand, sand, gravelly sand, and clayey sandy
gravel. From 640 feet to 1,060 feet bls, the cuttings consist of finer-grained clay, silty clay, and
clayey sand. Cuttings from 1,060 feet bls to the total depth of the borchole at 1,520 feet are
comprised of more coarse-grained sandy gravel and clayey sandy gravel. Significant shifts
observed in the electric and natural gamma geophysical logs of the pilot hole (Figures 3 and 4)
also suggest that physical parameters of the aquifer change with depth. Given the layering
observed in the lithologic and geophysical logs, locally confined to semi-confined aquifer
characteristics could influence the drawdown observed during the pumping test of the well;
therefore, the lower limit of the coefficient of storage is estimated at 0.01. The upper limit of the
coefficient of storage is a specific yield value of 0.086 based on the Salt River Valley (SRV)
Model of ground-water flow (Corell & Corkhill, 1994). Employing this range of storage
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coefficients and the range of transmissivity values, results in an estimated well efficiency ranging
from 41 to 54%.

The head loss due to laminar flow of the well was also evaluated based on data collected during
the step test using a method described by Bierschenk (1964). The formation loss coefficient, B,
and the well loss coefficient, C, were determined based on a linear regression analysis of the
specific drawdown versus discharge (Figure 11). The remaining coefficients were used to
calculate the percentage of laminar flow at pumping rates of 1,500 gpm (83.0%), 1,750 gpm
(80.7%), and 2,100 gpm (77.7%).

When evaluating well efficiency, it is important to bear in mind that conventional well
hydraulics theory assumes that laminar flow conditions exist in the aquifer during pumping.
However, turbulent flow occurring in and/or near the well and in the formation itself can affect
the assumptions upon which well hydraulic equations are based.

3.6 NEW SOURCE GROUND-WATER QUALITY

A ground-water sample was collected from Buena Vista Well #1 and analyzed for constituents
that comprise the Arizona Department of Environmental Quality (ADEQ) New Source Approval.
SGC personnel collected the water sample on November 8, 2007 after four hours of pumping at
1,536 gpm during the constant rate discharge test. The sample was submitted to Transwest
Geochem, Inc., (Transwest) of Phoenix, Anzona for analysis. A copy of the laboratory New
Source Approval Ground-water Quality Results is presented in Volume II, Attachment IL
Results of the major anions, cations, alkalinity and total recoverable metals are summarized in
the following chart.
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New Source Ground-water Quality Results - Constant Rate Test®
Buena Vista Well #1 (55-213204)

ANIONS (mg/L) ALKALINITY (mg/L)
Sulfate 19 Bicarbonate (as CaCO3) 120
Fluoride 0.59 Carbonate (as CaCO3) <2.0
Nitrate (as Nitrogen) 1.1 Hydroxide (as CaCQO3) <2.0
Total Dissolved Solids 210 Total Alkalinity{as CaCO3) 120

CATIONS AND TOTAL RECOVERABLE METALS (mg/L)

Antimony <0.0020 Copper <0.010
Arsenic 0.0033 Lead <0.0020
Barium 0.030 Mercury <(.0002
Beryllium <0.0010 Nickel 0.010
Cadmium <0.0030 Selenium <0.0020
Chromium 0.021 Thallium <0.0005

Notes: ° Sample BV1_NS_110807_ collected by SGC at 3:00 PM on 11/08/07 after 4 hours of pumping at 1,536 gpm,
Results by Transwest Geochern, Inc.

mg/L Milligrams per liter

Bold Analytica) result is greater than or equal to MCL.

{ ! Analytical result is greater than or equal to Secondary Drinking Water Standard.

nown

Review of the New Source water quality results indicates that ground water pumped from Buena
Vista Well #1 meets current safe drinking water standards for state primary and secondary
Maximum Contaminant Levels (MCLs) for all the constituents analyzed (Vol. II, Attachment II).

37 GROUND-WATER QUALITY SUMMARY

SGC personnel collected ground-water samples from Buena Vista Well #1 at regular intervals
throughout the step rate discharge test and the constant rate discharge test. The samples were
collected on November 6 - 9, 2007 and submitted to Environmental Science Corporation for
analysis of arsenic, chromium, fluoride, nitrate, and TDS. The ground-water quality results are
summarized in Table 2, and the laboratory analytical reports are presented in Volume II,
Attachment ITI. Review of the results presented in Table 2 indicate that arsenic, chromium,
fluoride, nitrate, and TDS were not present at concentrations exceeding their respective primary
or secondary MCLs in any of the ground-water samples.
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3.8 DOWNHOLE SPINNER LOGGING

Downhole spinner logging determines the relative rate of fluid movement within a well. Spinner
logs are created by lowering a flow meter tool down the well casing at a constant rate. The
device continuously records, from the bottom of the spinner access tube to the bottom of the
well, both the rate of movement of the device (line speed) and the rate at which the impeller
spins in units of counts per second (cps). Using these data, the velocity of fluid movement in the
well casing, and subsequently the volumetric flow rate are determined. The resulting depth
profile of fluid movement identifies zones of productivity in a well.

Downhole spinner logging was conducted in Buena Vista Well #1 to evaluate the depth specific
ground-water quality and contribution of flow derived from specific perforated intervals. The
Weber Group installed a temporary Hitachi 200 HP pump at a depth of approximately 464 feet
bls, and a 3™ access tube for the spinner tool at a depth of 476 feet bls. On January 15, 2008,
Southwest Exploration Services, LLC conducted a spinner flow meter survey (spinner log) at a
discharge rate of approximately 1,500 gpm (Appendix H).

Buena Vista Well #1 is screened from 530 to 625, and 675 to 1,460 feet bls (Figure 2). The
contribution of flow derived from each perforated interval is presented below.

FLOW PERCENTAGES PER SCREENED INTERVAL
BUENA VISTA WELL #1
Perforated Interval Flow Contribution Flow Contribution
(feet bls) (gpm) (percent)

530-625, 675-700 100 7
700-800 100 7
800-900 200 13
900-1,040 150 10
1,040-1,200 800 53
1.200-1,460 150 10

Total 1,500 100%

Review of the spinner log information indicates that over half of the total flow (53%) in Buena
Vista Well #1 is derived from the 160-foot perforated interval between 1,040 and 1,200 feet bls.
Ten percent of the flow is derived from the screened portion of the well below 1,200 feet bls, and
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approximately seven percent of the flow is derived from above 700 feet bls. The remaining 30%
of the flow comes from the 340-foot perforated interval between 700 and 1,040 feet bls.

3.9 DEPTH SPECIFIC GROUND-WATER QUALITY

Following field interpretation of the spinner log, six sample points were selected for depth
specific ground-water sampling at: 530, 700, 300, 900, 1,040, and 1,200 feet bls. On January
15, 2008, SGC personnel collected the depth specific ground-water samples and a composite
water sample at the well head. The samples were delivered to Aerotech Environmental
Laboratories and analyzed for major ions and metals including arsenic, chromium, fluoride,
nitrate, and TDS. A copy of the analytical laboratory report is provided in Volume II,
Attachment [V. A summary of the analytical results is presented in the following chart.

SPINNER LOG DATA AND DEPTH SPECIFIC WATER QUALITY RESULTS*

5 BUENA VISTA WELL #1
i
Do | Sampe D oD | e | @on | @b | @b
(feet bls) (gpm) -
Well Head 1,500 0.0040 | 0.011 0.62 1.0 220
530 1,500 0.0042 0.015 0.62 1.0 240
700 1,400 0.0044 0.012 0.62 1.0 230
800 1,300 0.0043 0.012 0.62 1.0 220
900 1,100 0.0045 0.011 0.60 1.0 220
1,040 950 0.0045 0.011 0.60 1.0 200
1,200 150 0.0070 0.023 0.79 0.96 200
MCL 0.01 0.1 4.0 10 NL
Secondary MCL NL NL {20y  NL {500}
Notes: * = Measured concenirations (mg/L) at discrete sample depths (representing composite of all water entering casing

below a given depth). Pump setting is 464 feet bls. Access tube at 476 feet bls. Discharge rate = 1,500 gpm.
Bold= Result highlighted in bold is greater than or equal to MCL.
{ } = Analytical result is greater than or cqual to Sccondary Drinking Water Standard.
NL = MCL or Secondary Drinking Water Standard is not listed for this constituent.

Review of the results indicates that concentrations of arsenic, chromium, fluoride, nitrate, and
TDS are below current primary and secondary MCLs in each of the depth specific samples.
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3.10 LONG-TERM PUMPING RATE PROJECTION

The long-term pumping rate for Buena Vista Well #1 has been evaluated based on projections of
drawdown data obtained from the constant rate test as presented in Figure 12 and a static water
level (swl) of 327 feet bls. Based on a review of the aquifer test data, the production capacity of
Buena Well #1 is:

Long-term Discharge Rate: 1,500 gallons per minute

Pumping Water Level @ 1,500 gpm:

After 30 days of constant pumping: 409 feet bls (327 feet swl + 82 feet drawdown)
After 1 year of constant pumping: 415 feet bls (327 feet swl + 88 feet drawdown)
After 20 years of constant pumping: 422 feet bls (327 feet swl + 95 feet drawdown)

The allowable pumping rate may be less than 1,500 gpm due to well impact considerations. The
pump setting should be based on the pump manufacturer’s recommendation plus additional depth
due to regional water level fluctuations. Typically, SGC recommends adding approximately 25
feet to the manufacturer’s recommendation. Assuming a 24-hour constant pumping rate of 1,500
gpm will result in a predicted 20-year drawdown of 95 feet with a predicted pumping water level
of 422 feet bls, then the pump could be set at a depth of at least 450 to 500 feet bls (Figure 2). At
this depth, a pumping rate of 1,500 gpm should result in the long-term pumping water level
remaining safely above the pump assembly.

The pumping water level drawdowns are based upon a static water level of approximately 327
feet bls and utilizing the proposed 24-hour constant pumping rate with no consideration for pump
duty cycle rest. The pump duty cycle allows the pump to be rested for intervals to increase pump
longevity. Pump off cycles will decrease the total projected drawdown for the periods
calculated. Pump duty rest affords periods of water level recovery reducing the overall impact
on the aquifer.
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4.0 FINAL WELL COMPLETION ACTIVITIES

41 DOWNHOLE VIDEO SURVEY

A video survey of Buena Vista Well #1 was conducted by The Weber Group on February 13,
2008 (Appendix I). Allowing for approximately 2.0 feet of casing stick up, the observed
locations of well screen perforations agree with those presented in the As-built Diagram (Figure
2). Approximately 1 foot of fill was observed at the bottom of the well (1,479 feet bls). No
visible defects were found.

42 GYROSCOPIC DIRECTIONAL SURVEY

On February 29, 2008, a gyroscopic deviation survey was performed on Buena Vista Well #1
(Appendix J). A closure distance of 2.14 feet was measured at a depth of 1,460 feet bls and a
bearing of 53.34 degrees. Based on this information, the bottom of the cased well is located
approximately 1.72 feet east and 1.28 feet north with respect to the top of the well. These survey
results meet the requirements for plumbness and alignment.
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5.0 VARIANCE FOR PUMPING RATE AND WELL EFFICIENCY

On November 29, 2007, SGC requested variances from the City of Surprise (COS) standards for
maximum pumping rate and minimum well efficiency requirements for Buena Vista Wells #1
and #2 (Appendix K). Both wells were constructed and developed to their greatest potential and
in compliance with the standards and review of the COS, and the standards of the drilling
industry. On December 18, 2007, the COS verbally approved the variance requests.
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+———————— Cement Grout Seal with 30-inch (OD)
Surface Conductor Casing

D ————

16-inch diameter pilot borehole

SWL=327¢t V. | ...
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1,214 Ft —E&
1,259 Ft — @

Bentonite Seal
Gravel Pack

Zone 7 @ 556 Ft

NO, = 1.1 mg/L, TDS =210 mg/L

As =0.0037 mg/L, Cr=0.014 mg/L, F=0.64 mg/L,

Zone 6 @ 699 Ft

NO, = 1.1 mg/L, TDS = 180 mg/L

As = 0.0039 mg/L, Cr=0.022 mg/L, F =0.62 mg/L,

Zone5 @ 808 Ft

NO, = 1.0 mg/L, TDS = 190 mg/L

As =0.0027 mg/L, Cr =<0.0010 mg/L, F = 0.67 mg/L,

Backfill Material or Gravel Pack

Zone 4 @ 988 Fit

NO; = 1.0 mg/L, TDS =210 mg/L

As = 0.0043 mg/L, Cr =0.011 mg/L, F = 0,57 mg/L,

Zone3 @ 1,092 Ft

NO, = 1.0 mg/L, TDS =220 mg/L

As =0.0040 mg/L, Cr = 0.0084 mg/L, F = 0.49 mg/L,

Zone2 @ 1,240 Ft

NO, = 0.95 mg/L, TDS =220 mg/L

As =0.0059 mg/L, Cr=0.0096 mg/L, F = 0.83 mg/L,

Zone 1 @ 1,398 Ft

NO, = 0.89 mg/L,, TDS = 190 mg/L

As=0.0073 mg/L, Cr=0.018 mg/L, F=0.91 mg/L,

- Drawing Not to Scale. Water Quality Results by Aerotech Environmental Laboratories.
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City of Surprise, Maricopa County, Arizona
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SPECIFIC CAPACITY VS. DISCHARGE

City of Surprise, Maricopa County, Arizona
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TABLE 1

ANALYTICAL RESULTS FOR ZONAL GROUND-WATER QUALITY SAMPLES
BUENA VISTA WELL #1 (ADWR #55-213204)

TOTAL
ARSENIC CHROMIUM FLUORIDE NITRATE-N DISSOLVED
SAMPLE ID SAMPLE | SAMPLE SOLIDS
(Approximate Flow Rate) | DATE DEPTH | Method EPA 200.8 | Method EPA 200.8 Method EPA 300 Method EPA 300 Method SM2540C
(feet) {mg/L) (mg/L) (mg/L) (mg/L) (mﬁfL)
BVNochS36:082807 1 umerny | 556 0.0037 0.014 0.64 L1 210
(60 gpm)
BVNorth-699-082807 | 5ameimy | 600 0.0039 0.022 0.62 11 180
(80 gpin)
BYNOKTI-S08-082607 [ nemery | o8 0.0027 <0.0010 0.67 1.0 190
(50 gpm)
i i i |
BV#1-988-08252007 | oepnsi07 | 088 0.0043 0.011 0.57 1.0 210
(50 gpm)
BVNorth-082507 08/25/07 | 1,092 0.0040 0.0084 0.49 1.0 220
(50 gpm)
BVNom-1240-082407 | yamuyon | 1080 0.0059 0.0096 0.83 0.95 220
(40 gpm)
BVNorth-1398-082307 | ggipas07 | 1308 0.0073 0.018 0.91 0.89 190
(30 gpm)
Maximum Contaminant Level (MCL) 0.01 0.1 4.0 10 NL
Secondary MCL N NL (2.0) NL {500}
Notes: Results by Aerotech Environmental Laboratories
mg/ll = Milligrams per Liter
Bold = Analytical results in bold font are greater than or equal to MCL.
NL = MCL or Secondary Drinking Water Standard is not listed for this constituent.
{1} = Analytical result is greater than or equal to Secondary Drinking Water Standard.
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TABLE 2
GROUND-WATER QUALITY SUMMARY
BUENA VISTA WELL #1 (55-213204)
Time since Nitrate
Sample Sample | step/pump|| Arsenic | Chromium | Fluoride as N TDS
Sample (D Date Time start (min){| (mg/L) {mgiL) (mgiL) {mgiL) {mgiL}

Step Rato Discharge Test
Step 1: Ave Q= 1,044 gpm at 11:30 hours on 11/6/07
STEP1-SAMP1 11/6/2007 1145 {t=15 0.0031 0.0075 0.48 0.68 210
STEP1-SAMP2 11/6/2007 12:30 t =60 0.0033 0.0086 0.46 0.73 210
STEP1-SAMP3 11/6/2007 13:30 [t=120 0.0035 0.0080 0.46 0.73 210
STEP1-SAMP4 11/6/2007 15:30  |t=240 0.0040 0.010 0.42 0.80 210
Step 2: Ave @ = 1,261 gpm at 15:30 hours on 11/6/07
STEP2-SAMPS 11/6/2007 15:45 [t=15 0.0035 0.0094 0.45 0.72 210
STEP2-SAMPS 11/6/2007 16:30  [t=60 0.0036 0.0094 0.46 0.72 210
STEP2-SAMP7 11/6/2007 17:30  (t=120 0.0036 0.0095 0.46 0.74 210
STEP2-SAMPS 11/6/2007 19:30  |t=240 0.0039 0.010 0.43 0.78 200
Step 3: Ave Q= 1,551 gpm at 19:30 hours on 11/6/07 I
STEP3-SAMP9 11/6/2007 19:45 |t =15 0.0036 0.0097 0.43 0.72 180
STEP3-SAMP10 11/6/2007 20:30  |t=60 0.0037 0.0096 0.43 0.73 210
STEP3-SAMP11 11/6/2007 21:30 =120 0.0038 0.0097 0.44 0.71 200
STEP3-SAMP12 11/6/2007 23:30  |jt=240 0.0039 0.010 0.42 0.80 210
Step 4: Ave Q = 1,845 gpm at 23:30 hours on 11/6/07
STEP4-SAMP13 11/6/2007 2345 |t=15 0.0037 0.010 0.46 0.72 200
STEP4-SAMP14 111712007 0:30 t=60 0.0037 0.0098 0.47 0.74 210
STEP4-SAMP15 11/7/2007 1:30 t=120 0.0037 0.010 0.41 0.80 210
STEP4-SAMP16 11/712007 3:30 t = 240 0.0040 0.011 0.42 0.80 210
Step §: Ave G = 2,224 gpm at 03:30 hours on 11/7/07
STEPS-SAMP17 11712007 345 |t=15 0.0038 0.010 0.42 0.80 190
STEPS-SAMP18 114772007 4:30 |l = 60 0.0037 0.010 0.44 0.80 180
STEPS5-SAMP19 11/7/2007 5:30 |l =120 0.0038 0.010 0.42 0.80 200
STEPS-SAMP20 11/7/2007 7:30  j1=240 0.0040 0.011 0.42 0.79 210
Constant Rate Test Pump on at 11:00 hours on 11/8/07, Average Q= 1,536 gpm : ‘ :
BV-1 CR-5 11/8/2007 11.05 |Jt=5 0.0027 0.0072 0.40 0.69 210
BV-1 CR-15 11/8/2007 11:115  |t=15 0.0034 0.0091 0.46 0.76 210
BV-1 CR-30 11/8/2007 11:30  [t=30 0.0036 0.0095 0.46 0.78 210
BV-1 CR-45 11/8/2007 11:45 |t=45 0.0037 0.0099 0.43 0.78 220
BV-1 CR-60 11/8/2007 12:.00 |t=60 0.0037 0.010 0.43 0.78 220
BV-1 CR-120 11/8/2007 13:00 1t=120 0.0040 0.011 0.44 0.77 210
BV-1 CR-180 11/8/2007 14:00 t=180 0.0035 0.0098 0.43 0.71 220
BV-1 CR-240 11/8/12007 15:.00 |t=240 0.0037 0.011 0.43 0.73 220
8V-1 CR-360 11/8/2007 17:00  [t=3560 0.0040 0.0i1 0.42 0.74 210
BV-1 CR-480 11/8/2007 19:00 t= 480 0.0040 0.011 0.42 0.73 210
BV-1 CR-600 11/8/2007 21:00 t=6C0 0.0040 0.011 0.41 0.74 200
BV-1 CR-1440 11/9/2007 11:.00 [t=1440 0.0040 0.011 0.42 0.73 220
Maximum Contaminant Level (MCL) 0.01 0.1 4.0 10 NL
USEPA Secondary Drinking Water Stardard NL NL {2.0} NL {500}

Notes:
mg/l. = Miligrams per liter

Results by Environmental Science Corporaticn

Bold = Analytical Results in bold font are greater than or equal to MCL.
NL = MCL or Secondary Drinking Waler Standard is not listed for this constituent.
{ } = Analyticat result is greater than or equal to Secondary Drinking Water Standard.
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APPENDIX A

BUENA VISTA WELL #1 PERMIT DOCUMENTS




ARIZONA DEPARTMENT OF WATER RESOURCES
WATER MANAGEMENT DIVISION

3550 North Central Avenue
Phoenix, Arizona 85012
REISSUED

THIS AUTHORIZATION SHALL BE IN POSSESSION OF THE DRILLER DURING ALL DRILL OPERATIONS

WELL REGISTRATION NO: 55-213204 PERMIT NO.: 59-213203
AUTHORIZED DRILLER: ARIZONA BEEMAN DRILLING LICENSE NO: 360

AUTHORITY TO DRILL A NON-EXEMPT WELL(s) INSIDE THE PHOENIX ACTIVE MANAGEMENT AREA FOR
HYDROLOGIC TESTING HAS BEEN GRANTED TO:

WELL OWNER: FRI Surprise 398 LLC 8700 E. Via D¢ Ventura Scottsdale AZ 85258

The well(s) is/are to be located in the:
NE % of the NE % of the NE % Section 10 Township 4 North Range 3 West
No. of well(s) in this project: 1

THIS AUTHORIZATION EXPIRES AT MIDNIGHT ON THE 28TH DAY OF SEPTEMBER, 2007.

WATER MANAGEMENT DIVISION

THE DRILLER MUST FILE A LOG OF THE WELL
WITHIN 30 DAYS OF COMPLETION OF DRILLING




Southwest Ground-water Consultants, Inc.

f"Wﬂ“' w[grj

™ L] JAN ] 2 2807 ! ', {
Ms. Darlene Sumpter-King L |
Arizona Department of Water Resources FadudX AMA
Water Management Support Section- NOI Unit '
3550 North Central Avenue
Phoenix, Arizona 85012

January 11, 2007

SUBJECT: FRI Surprise 398, LLC PERMIT FOR HYDROLOGIC TESTING
PURPOSES - WELL #55-213204
Dear Ms. Sumpter-King:

Please note that the location of ADWR Well #55-213204 needs to be changed from B(4-3)10 CCC
to B(4-3)10 AAA. The approximate latitude and longitude for the new location are:

Latitude 33°42’ 38” Longitude 112°32’ 52»

As previously indicated to you, the driller selected to drill this well is Arizona Beeman Drilling
(ADWR License # 360, ROC License Category A-04).

If you have any questions please contact me at 602-955-5547.
Sincerely,
SoKwEt Ground-water Consultants, Inc.

|l

Kevin Hebert, R.G.

3033 N. 44th Street, Suite 120
Phoenix, Arizona 85018 Phoenix, Arnizona
(602) 955-5547 Fax (602) 8955-7585 Prescott, Arizona



Sharon Ward  Re: FRI Surprias 338 LLG, Hicrolest App # 53213203, Well #55.213204 Page 1.

From: David Christiana

To: Ward, Sharon

Date: 1/16/07 4:06PM

Subject: Re: FRI Surprise 398 LLC, Hydrotest App # 50-213203, Well # 55-213204

No water quality issues with the change in location.

Dave Christiana

>>> Sharon Ward 1/16/2007 12:15:01 PM >>>

Hi David and Welcome Back. Hope you have a very nice haliday.

You signed-off on this Hydrotest on September 14, 2006, but the applicant is not requesting that the
location be changed from B(4-3)10 CCC to B(4-3)10 AAA . Does this make a difference on your sign-off?

Thanks,
Sharon
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@ Southwest Ground-water Consultants, Inc.

September 27, 2006

Ms, Darlene Sumpter-King

Arizona Department of Water Resources
Water Management Support Section- NOI Unit
3550 North Central Avenue

Phoenix, Arizona 85012

SUBJECT: KB HOME PERMIT FOR HYDROLOGIC TESTING PURPOSES - WELLS
#55-213204 AND 55-213206

Dear Ms, Sumpter-King:

Please note that the driller selected to drill the above referenced wells (ADWR #55-213204 and 55-
213206) needs to be changed from Arizona Beeman to ADT Drilling (ADWR License # 671, ROC
License Category A-04).

If you have any questions please contact me at 602-955-5547.

Sincerely,

Sou}hwe t Ground-water Consultants, Inc.

\ b l -*Ju-l”'

Kevin Hebert, R.G.

N33 M. 44 Strcet, Suile 129 ‘ 7 )
Phoearsix. Arzona 85015 Phoenix, Arl_.'.ona
{602y 255-5547 Fax (602 455.75R5 Pragoott, Arzona




ARIZONA DEPARTMENT OF WATER RESOUR

GROUNDWATER MANAGEMENT DIVISION

500 Noerth Third Strest - Phoenix, Arizona 85004-330F
Telephone 602-417-2470

Fax 602-417-2422 B

NEW WELL CONSTRUCTION SUPPLEMENT (form D¥

Woell Registration Number 55- Q\ 3\0
(FOR DEPARTMENT USE ONLY)

1. Well Location:

SW_ Yof the _SW_¥% of the _SW_1%, Sec._10_, Township 4 N _ Range 3W .
10AC 40AC 160AC

2. Pasitlon Location of the Well:

Latitude 33 o 41 v 51 " Longituda 112 ° 33 , 47 "
County, Maricopa

4. Date construction to start: __ September 2006

5. Time period well will remain in use: Indefinitely

§. Is pump equipment to be installed?__Yes _If so, design pump capacity: ___1.500 GPM.

7. Well construction plan:
a. Drilling method (mud rotary, hollow-stem auger, ste.)__Reverse Rotary
b. Borehole diameters ___36 inches from 0 feot to 39 foet.

24 inches from 39 feetto 1,540 feet.
c. Casing materials Copper Bearing Steel

d. Method of well development (bail, air lift, surge, ste.) Swab and airlift, pump and surge
. Will surface or conductor casing extend above grade? Yes

8. Include a detailed construction diagram of the proposed weil dasign. The diagram should
verify consistency with minimum construction requirements specified in the Department’s well
construction rules found in Arizona Administrative Code (A.A.C.) R12-15-801 ot seq.
Specifically, the diagram should include borehole diameters: casing materials and diameters;
porforation intervals; the expected water level; depth and thickness of the surface seal;
proposed ggoutmg materials; and the length that the surface or conductor casing will extend
above grade, or vault details, if specified.” geq Attached Diagram

9. Proposed materials and method of abandonment if well is to be abandoned aftor project is
completed (Minimum requirements per A.A.C. R12-15-816):

N/A

DWR-55-90 (Rov 9/02)




10. |s the proposed wellsite within 100 feet of a septic tank system, sewage disposal area,
Iandfllf: hazardous waste facility, storage area of hazardous material, or petroleum storage

area or tank? Yos X No

11. Is this well to monitor existing contamination? Yos _X No
Potential contamination? Yes X _No Ifyes, please provide explanation:

12. Wil the proposed well b a replacement well in the same location (A.R.S. §§ 45-596 and 45-597,
A.A.C. R12-15-840)7 A replacement woell is one located no more than 680 feet fram the original
well that it is replacing, and which is not expacted to withdraw on an annual basis more
groundwater than historical annual withdrawals from the original well. Yos _X No

if yes then indicate the following:
(a) Record the registration number for the well that will be replaced: 55-

(b) Will the criginal well to be replaced be Cappad, Abandonad Other.

If Other, please explain:

13. Name of Consuiting firm, if any :___Southwest Ground-water Consultants, Inc.

3033 North 44" Street, Suite 120 Phoenix Az 85018
m——‘t“—rass Tity State ~Zip

Contact Person:___Kevin Hebert _ . _Tolephone Number_(602) 955-5547
14. Drilting firm: ____Arizona Beeman Drilling _
DWR License Number: _# 360 ROC License Category: _A-04
15. Special construction standards, if any, required pursuant to A.A.C. R12-15-821:
N/A
I {we), hereby swear that all information provided in this
(print name) application is true and correct to the best of my/our

knowledge and baslief.

Aug 18 2006

PHOENIX AMA
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ﬂ CGPYARIZONA DEPARTMENT OF WATER RESOURCES
WATER MANAGEMENT DIVISION
3550 North Central Avenue, Phoenix, Arizona 85012

Telephone 602-771-8585
Fax 602-771-8688
October 11, 2006
Janet Napolitano
FRI Surprise 398, LLC Soveczon
c/o True West Companies Herbert R. Guenther
8700 East Via De Ventura Director

Scottsdale, Arizona 85258

RE:  Permit to Withdraw Groundwater for Hydrologic Testing No. 59-213203.0000
Well Registration No. 55-213204; File No. B (4-3) 10 CCC

Dear Permittee:

Your permit as referenced above is enclosed for your records. Please be aware that the approval of this
hydrologic testing permit does not constitute a commitment by the Department for the granting of a right to
withdraw groundwater or converting the test well into a water production well. A site inspection is not required at
this time; however, if you apply in the future to convert the hydrologic testing well into a water production well, a
site inspection will be required at that time. During that site inspection, the Department will verify the location of
the well.

Pursuant to the provisions of A.R.S. § 45-604, any person withdrawing groundwater from a well is required to use
a water measuring device to record rates of withdrawal in order to provide or allow the computation of an annual
volume of pumpage from the well. ‘The total volume of pumpage shall be reported on an annual report. The first
angual reporting period shall be from the date of issuance of this permit until the end of the year 2006, or the
expiration date of the permit, whichever comes first. Additionally, within sixty (60) days upon completion of the
hydrologic testing, the permittee shall provide the results of the test data to the Arizona Department of Water
Resources, to Darlene Sumpter-King, Water Management Division office for evaluation.

Under A.R.S. § 45-593, the person to whom a well is registered must notify the Department of a change in
ownership, physical characteristics or any other data about the well in order to keep the well registration records
current and accurate. For future changes, a Request to Change Well Information form is enclosed.

The Department has issued this hydrologic testing permit pursuant to A.R.S. § 45-519.01 of the Groundwater
Code. The legal nature of the water withdrawn from your well may be the subject of court action in the future as
part of a determination of surface water rights in your area. If there are court proceedings that could affect your
well, you will be notified and be given the opportunity to participate.

The permit has been issued by this Department without a hearing. As such, it is an appealable agency action.
You are enfitled to appeal and your rights are described in the enclosed notice of right to appeal.

[f you have any questions about the permit, please call Sharon Ward of the Phoenix AMA office at 602-771-8585.

o,

Sincerely,

-

Darlene Sumpter-King
Water Resource Specialist

Enclosures

cc: Kevin Hebert, R.G., Southwest Ground-water Consultants
Sharon Ward, Phoenix Active Management Area




ARIZONA DEPARTMENT OF WATER RESOURCES
PERMIT TO WITHDRAW GROUNDWATER FOR
HYDROLOGIC TESTING

PURSUANT TO A.R.S. § 45-519.01

PERMIT NO. 59-213203.0000

STATE OF ARIZONA )
) ss.
COUNTY OF MARICOPA }

This is to certify that Application No. 59-213203.0000 meets the requirements of Title 45,
Chapter 2, Article 7 for a Permit to Withdraw Groundwater for Hydrologic Testing. The
Director hereby grants authority to construct and operate a well for hydrologic testing pursuant to
AR.S. § 45-519.01, subject to the following limitations and conditions:

Permit Limitations

Permittee: FRI Surprise 398, LLC
¢/o True West Companies
8700 East Via De Ventura
Scottsdale, Arizona 85258

Active Management Area: Phoenix
Sub-basin: West Salt River Valley

Authorized purpose of
hydrologic testing: To test aquifer transmissivity and ground-water quality




PERMIT NO. 59-213203.0000

Maximum Authorized Withdrawals: 12 acre-feet
Disposition of Groundwater: No Beneficial Use
Authorized Well - File Number Depth of Casing Diameter | Casing
Registration Number Well Material
35-213204 B (4-3) 10CCC 1540 feet 16 inches Steel
Effective Date of Permit: October 11, 2006
Expiration Date of Permit: October 10, 2007

Permit Conditions

9

Within sixty (60) days upon completion of the hydrologic testing, the permittee shall
provide the results of the test data to the Arizona Department of Water Resources for
evaluation. Results shall be mailed to Darlene Sumpter-King, Phoenix Active
Management Area, Arizona Department of Water Resources, 3550 North Central
Avenue, Phoenix, Arizona 85012,

This approval for test wells and pump test does not constitute a commitment by the

Department for the granting of a right to withdraw groundwater or converting the test
well into a production well.

The well drilled for this project shall be drilled in compliance with the Arizona

Department of Water Resources minimum well construction standards, A.A.C.
R12-15-811.

The issuance of the permit does not waive any federal, state, county or local govemnment
ordinances, regulations or permits for which the facility may have to comply.

The permittee shall monitor withdrawals of groundwater and shall report the total amount
of groundwater withdrawn on an annual water withdrawal and use report. The first
annual reporting period shall be from the date of issuance of this permit through
December 31, 2006, or the expiration date of this permit, whichever comes first,

WITNESS my hand and seal of office this 11th day
of October 2006.




Darlene Sumpter-King - FRI Surprise, Hydrotest App # §8-213203, Well # 55-213204 Page 1

1 COPY

From: Sharon Ward

To: Darlene Sumpter-King

Date: 9/14/06 11:53AM

Suhbject: FRi Surprise, Hydrotest App # 59-213203, Well # 55-213204

The Phoenix AMA recommends approval of the above-referenced application for Hydrologic Testing.
There is no beneficial use as there are no GFR's in the area. The amount of groundwater to be withdrawn
is 12 AF and the duration of the permit/drill card is 12 months.

Thank you,
Sharon

CC: J.Scott Miller; Jeff Tannler




ARIZONA DEPARTMENT OF WATER RESOURCES
HYDROLOGY DiVISION — TECHNICAL SUPPORT UNIT

MEMORANDUM

To: Darlene Sumpter-King, Phoenix AMA
Scott Miller, Phoenix AMA

FrROM: David Christiana /
Technical Support Unit

DATE: September 14, 2006

StBIECT: Application for a Permit to Withdraw Greundwater for Hydrologic Testing
Purposes

Well 55-213204; Application 59-213203
Well 55-213206; Application 59-213205
FRI Surprise 398, LLC

Hydrology has reviewed the above referenced permits to withdraw groundwater for hydrologic
purposes in the Phoenix AMA for water quality concerns and well construction for conformance
to Arizona well construction standards.

Water Quality

1. The proposed wells are not in an area of known groundwater contamination that is being remediated
pursuant to an U.S. Environmental Protection Agency, Arizona Department of Environmental Quality
(ADEQ), or Department of Defense program.

2. No water quality data are readily available. Water quality data will be submitted pursuant to these
permits,

Well Construction Standards

3. The proposed wells will be drilled to 1520 feet and screened from 400 to 1500 feet. The wells will be
completed in the lower alluvial unit and will not cross any aquifer boundaries. No special well
construction requirements are necessary.

The Hydrology WQARF Unit has no objections to approving this permit. If additional information is
needed, please contact me at extension 1-8548.




Darlene Sumpter-King - 59-213203, 59-210205 FRI Surprise 398, L.L.C. Hydro Tests Page 1

From: Care! Norton

To: Sumpter-King, Darlene

Date: 8/25/06 12:16PM

Subject: 59-213203, 59-210205 FRI Surprise 398, L.L.C. Hydro Tests

The Hydrology Division, Water Resources Section, supports issuance of these permits and drill cards.
8/20/6

Carol Norton

Hydrology Division

CC: Ward, Sharon; Zachreson, Tana




ONA DEPARTMENT OF WATER RESOURCES
WATER MANAGEMENT SUPPORT SECTION
AIL TO: P.O. BOX 458, PHOENIX, ARIZONA 85001-0458

500 NORTH 3RD STREET - PHOENIX, ARIZONA 85004-3003
Phooe (602) 417-2470 Fax (602) 417-2422 Buena Vista #§

APPLICATION FOR PERMIT TO WITHDRAW GROUNDWATER FOR HYDROLOGIC
TESTING PURPOSES WITHIN AN ACTIVE MANAGEMENT AREA (A.R.S. §45-519.01)

L. INSTRUCTIONS

1. COMPLETE ALL APPROPRIATE ITEMS ON THIS APPLICATION
AND SIGN IN DESIGNATED PLACE.

2. Mail to: PO, Box 458, Phoenix, Arizona 85001-0458 or deliver in person to the

above address,
3. Pursuant to A.R.S. § 45-113, the application fee is $50.00, and the permit fee is $50.00.
You may submit both checks at the time of filing the application,

: BAR T NEUS e Oy —

In. D.
Please check one:
X New Application
3 Renewal or J Modification of Permit No. 59-

1. NAME OF APPLICANT

ae il

Mailing Address
City State Zip Code Telephone Number
% NAME OF LAND OWNER where groundwater will be withdrawn 72/ Surrse 378 L.c.c.
1 r
Mailing sddress 70 7 RLE. vE
City State Zip Code Telephone Number

3. PURPOSE OF THIS TESTING PERMIT (check only one box):

[N

applicable environmental controls for a period of up to 10 years (A.RS. § 45-519.01.A.)

To obtain groundwater samples not exceeding 3 acre feet per annum for testing groundwater quality in order to comply with

3 To test hydrologic characteristics and conditions, including groundwater quality. Groundwater withdrawn shail not exceed

10 acre feet nor shall the period of withdrawal exceed 9¢ days, (A.R.S. § 45-51 9.01.B.)

X To withdraw more than 10 acre feet of groundwater for hydrologie testing purposes, and/or for a period greater than 99 days

include specifics of testing circzmstances that require such withdrawa) and/or period, (AR.S, § 45-519.01.D.)

~ To withdraw groundwater to test the hydrologic characteristics of a potential artificial groundwater recharge project site, or

a potential undergroond storage and recovery project site. The period of withdrawal may not exceed 2 years
(A.R.S. § 45-519.01.E.)

4. Groundwater will be withdrawn within the, West Salt River Valile sub-basin of the
_Phoenix Active Management Area,

5. The specific purpose for the hydrologic testing is:___ Test aquifer transmissivity and ground-water quality

51901 AP.doc rev 10/02




6. Please be specific bow the groundwater withdrawn will be put to beneflcial use and the groundwater right number for that
use if applicable. N/A

7. If applicant cannot reasonably put the withdrawn groundwater to a beneficial use or provide it to a rightholder, explain why.

There are no right holders (irrigation rights. Type 1 or Type 2 non-irrigation rights)

in the vicinity.
8. Legal description of land where groundwater will be used: Section 10, T4N, R3W

9. Name and mailing address of the owner of the land where groundwater will be used: Same as Number 1 above

Mailing Address City State Zip Code Telephone No.

10, Total amount of groundwater for which application is being made: 12 acre feet.

11. Anticipated duration of the hydrologic testing 90 _ Days 0 Months.
12, Requested duration of the hydrologic testing permit 0 Days 12 Months.

13, State the testing circumstances that Ire withdrawals in excess of 10 acre feet or a testing period for more than 90 days:
Due to the potentially high yield of the well, withdrawals during testing may exceeé 0 acre-feet, but not be

14. Indcate the system by which ;lle groundwater withdrawn for a test lnvolving a potential recharge or storage and recovery project
will be added back to the aquifer. N/A

15. Groundwater to be withdrawn by means of:
A, WELLS ALREADY IN EXISTENCE:
Registration No. Location Depth Diameter of Casing Case Type
55-
55-
B. WELLS TO BE NEWLY CONSTRUCTED:

Complete and attach New Well Construction Supplement, DWR form 55-90, for each new well to be drilled,
15. State your plans for the well(s) after testing is completed:_The well may be converted for municipal use.

It is understood that the Permit, if granted, will be in accordance with the Groundwater Management Code (Title 45,
Chapter 2). The permittee will be bound by the provisions of sach law and the provisions of the Pormit issued.

I (we) hereby swear that all information provided In this application is true and correct
(print nam to the best of my/our knowledge and belief.

e S1Y

Signature of Applicant

18 LB

51901 AP.doe rev 10/02

PHOENIX AMA




f ¢ \ Southwest Ground-water Consultants, Inc.
1,,'?'

ECEIVE
AUG 25 2008
A 24, 2006
e PHOENIX AMA
Ms, Darlene Sumpter-King

Arizona Department of Water Resources
Water Management Support Section- NOI Unit
3550 North Central Avenue

Phoenix, Arizona 85012

SUBJECT: PERMITS FOR HYDROLOGIC TESTING PURPOSES - WELL
LOCATIONS B(4-3)11 BCB AND B(4-3)10CCC
Dear Ms. Sumpter-King:

Please note that the Applicant for the above referenced permits should be the same as the listed
Land Owner, which is FRI Surprise 398, LLC.

If you have any questions please contact me at 602-955-5547.
Sincerely,
Southwest Ground-water Consultants, Inc.

Kevin Hebert, R.G.

3033 N. 44th Street, Suite 120
Phoenix, Arizona 85018 Phoenix, Arizona
(602) 955-5547 Fax (602) 955-7585 Prescott, Adzona




ARIZONA DEPARTMENT OF WATER RESOURCES
WATER MANAGEMENT DIVISION

3550 North Central Avenue
Phoenix, Arizona 85012

THIS AUTHORIZATION SHALL BE IN POSSESSION OF THE DRILLER DURING ALL DRILL OPERATIONS

WELL REGISTRATION NO: 55-213204 PERMIT NO.: 59-213203.0000
AUTHORIZED DRILLER: ADT DRILLING LICENSE NO: 671
AUTHORITY TO DRILL A NON-EXEMPT WELL INSIDE THE PHOENIX ACTIVE MANAGEMENT AREA

FOR HYDROLOGIC TESTING HAS BEEN GRANTED TO:

WELIL OWNER: FRI Surprise 398, L1.C 8700 E. Via De Ventura Scotisdale, AZ 85258

The well(s) is/are to be located in the:
SW'4 of the SW% of the SW'% Section 10 Township 4 North Range 3 West
No. of well(s) in this project: 1

THIS AUTHORIZATION EXPIRES AT MIDNIGHT ON THE 10TH DAY OF OCTOBER 2007.

ol

WAYER MANAGEMENT DIVISION

THE DRILLER MUST FILE A LOG OF THE WELL
WITHIN 30 DAYS OF COMPLETION OF DRILLING




Arizona Dept of Water Resources — Patty Curtis
PHOENIX AMA - CHECK DEPOSIT REQUEST

Date: August 28, 2006
Applicant: ERI Surprise 398, LLC .

Payment submitted by; Southwest Ground-water Consultants, Inc. .

Address on check: 3033 N. 44" Street #120 Phoenix, Arizona 85018

Application No, 59-213203.0000 & 55-213204

Wells ($150.00)

Code [ Type of Fee: Amount: Check No.
55 Application for Well Permit
{$150.00)
55 Well Permit Fee ($30.00)
58 Type | Conversion Request Flex
Account Transfers ($100.00)
$50.00 10975
59 Application for Permit to
Withdraw
($50.00 or $150.00)
$50.00 10975
59 Withdrawal Permit Fee ($50.00)
59 Conveyance of Groundwater
Withdrawal Application and/or
Permit ($35.00)
Gen | Legal Noticing Fees (Various)
Fund
55 Notice of Intent for Non-Exempt
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APPENDIX B
BUENA VISTA WELL #1 DAILY DRILLER REPORT FORMS
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ALY
DRILLING LOG:
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INTERVALS TIME o
FROM To |ToTAL|FROM | TO | TOTAL “REMARKS & EVENTS"
Kb | fz 20 Z2ndBeo LB, . pE s ey HacE T o : -
Jos" 1zres |foire 12 4. SuRvEeY & /38 PEC KESS *’/",,w
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WATER TRUCK [ SE@vLC ﬁ; S DB
/ R.E- (A1) B Conpe fOLk
COMMENTS / NOTES: /' TR .}
F ;




) _fDAY:'T PAGIEY

SAILY FS ,Zyma, = - I DATE: BE s
DRILLING LOG: BEEMAN DRILLING REPORT NO:__ :
15563 East Hwy 60 ¢+ Gold Canyon, Arizona 85218 SHIFT: .~ Day L~ Night
PH: (480) 983-2542 + FAX: (480)-983-4816 ) |
COMPANY: JOB FOREMAN: __ MNATE LiTTie. DRILLER:_ —#&,'s )
PROJECT-Betrnsa V1 S 72 ZANCH  DRILLER: ~A0-D HELPER: ME wig - §2
HOLE NO: ' HELPER: ArdoE ¢ % HELPER:
RIG: 5.5 25700 HELPER: dosut APPROVED BY:
INTERVALS TIME
FROM To |TOTAL| FROM | TO | TOTAL “REMARKS & EVENTS"
26 1Ss22( 667 1220|628 |7zl fmice 78 "t le1 Iecd RL
’ 7ief &l i PR I C/IEmM PIIS SyRvE Y T A DS - Al
il £ 7k BhAer TE€ DLl isi¥®
toinoltizse]zsue]l Teww cut o Mol w6’ B
12! %3 (1Y 30 |2 HA2 wWAT ol LO&EGE (R
W3 D200 195 H| (o6 il HOLE
88 | 8%k | &% | SR RATES HOURS MATERIAL USED
RIG TIME OPERAING
STANDBY TIME
AUX. AIR COMP
AUX. MUD PUMP
WATER TRUCK
COMMENTS / NOTES:
|




LallyY
DRILLING LOG:

P ,@am g “ L DAY W E /S DATE:_
BEEMAN DRILLING REPORT NO,___ %2

A Marex Investments, LLC Company

15563 East Hwy 60 + Gold Canyon, Arizona 85218 SHIFT,__ " Day Night
PH: (480) 983-2542 + FAX: (480)-983-4816
COMPANY: JOBFOREMAN: ___AMATE  { srrer DRILLER: & /e % 207
PROJECT: 5 1.c & 11t 57 V<# _ DRILER:__MO. O HELPER: fRIT gt
HOLE No:__ 7 HELPER: AriG £.¢ HELPER;
RIG: 5 EEas HELPER: g ¢ 5 APPROVED BY:
INTERVALS TIME
FROM | TO | TOTAL TOTAL “REMARKS & EVENTS"
r 7
sl g (W 7 Ee 9 Y JojesT DLP 7 T ET IR FOR TDOME WHAPCE
;20| 1y R CTTAE T BUILD ZDMNE  SAvPLE
Bl M~ LET _HiornaiE T OP SFEAal
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r?l B Sﬁ rrZTE UEIETD Hr%%%'é\’ J&Eé‘é MATERIAL USED
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= LD TIE (b BAGS RENT CHIPS
AUX. AIR COMP e T <y 1e
AUX. MUD PUMP ,.--;:_f—. \...‘ ‘ % \,‘,
WATER TRUCK 3 - |

COMMENTS / NOTES:




DAY;_ /. 1«

DAILY R Asaid " RREEL
DRILLING LOG: BEEMAN DRIIING BERORTR, —
15563 East Hwy 60 + Gold Canyon, Arizona 85218 sHIFT___ .~ Day Night
PH: (480) 983-2542 + FAX: (480) 983-4816
COMPANY: JOB FOREMAN: _- MATE Lir7ee DRILLER: _(/7v 5 77
PROJECTD i) 1/rszm  AaNCH DRILLER: MO D HELPER: _ A7 F /%72 - A
HOLE NO:___ -~ HELPER: ANGE L HELPER:
RG A8 2900 HELPER: Josiad APPROVED BY:
INTERVALS TIME
FROM TO | TOTAL | FROM | TO | TOTAL “REMARKS & EVENTS"
=200 Ve N3 " E ¢l r2 27 CA T TONE 2~ [ (P S PT2 - v/ o < =L
7 -'/Wfﬂ‘?v/n. GEOLO €51 oT WATS & <sgmpsT i
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WATER.TRUCK

COMMENTS / NOTES:




Fo LZ0RR ‘ DAY:_£ 5 /i DATE
BEEMAN DRILLING REPGRTNG: 1

A Morex Investments, LLC Company
15563 East Hwy 60 + Gold Canyon, Arizona 85218 SHIFT._+«  Day_ ¥~ Night
PH: (480) 983-2542 + FAX: (480)-983-4816

DAILY
DRILLING LOG:

COMPANY: JOBFOREMAN: _ iJare LiTTee DRILLER: ( ?/—’IP/S ) /‘}}
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INTERVALS TIME
FROM To |ToTAL|FROM | TO | TOTAL "REMARKS & EVENTS"
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DRILLING LOG:

PH: (480) 983-2542 + FAX: (480) 983-4816

7. Lp00d DAY:3 477 paTE 250 7
BEEMAN DRILLING ——
A Morex Investments, LLC C?mparzy e
15563 East Hwy 60 ¢+ Gold Canyon, Arizona 85218 SHIFT: Day s Night

-7
r 4 -~ . v
Cot SN S o /%7
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DAILY Fe Lpond g DAY:Swiv)  DATE, 26-oF
DRILLING LOG: BEEMAN DRILLING REPORTNO.___9
15563 East Hwy 60 + Gold Canyon, Arizona 85218 SHIFT__+*”  pay_ Night
PH: (480) 983-2542 + FAX: (480)-983-4816 y
2 . Vs L -
COMPANY: JOB FOREMAN: Nate /e DRILLER: __&- 77/ S, £Z27
PROJECT: L win ViSrsm  7$H2/C/7  DRILLER: Mo -0 HELPER: __ /77 E/975 /%
HOLE NO: 4 HELPER: An&e ‘. HELPER: =
RIG: SS 350 HELPER: — APPROVED BY: ,,——(.-z/ﬁ/—\
INTERVALS TIME
FROM To | ToTAL| FROM | TO | TOTAL “REMARKS & EVENTS"
7. 20 Y/ 30 TFifLie] Peveiopme Ny Zope H Y - P38 T (YO M-
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DRILLING LOG:

2. L50ud {
BEEMAN DRILLING

A Morex Investments, LLC Company

PH: (480) 983-2542 + FAX: (480)-983-4816

15563 East Hwy 60 + Gold Canyon, Arizona 85218

o~ DAY /2 v DATE
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SHIFT.__ ¢~  Day__ v~ Night
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INTERVALS TIME B
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INTERVALS TIME
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LalLY 2. tgoud : PAY: Y £ _DATE 22 -7
DRILLING LOG: L el REPORTNO__1Z
: ' 15563 East Hwy 60 + Gold Canyon, Arizona 85218  SHIFT: Day Night
., PH: (480) 983-2542 + FAX: (480) 983-4816 s ‘
COMPANY: JOB FOREMAN: DRILLER: (R4S /M
PROJECT- L v €77 /7574 R A CF) DRILLER: HELPER: ___ A7 v o 16 -
HOLE NO: ; HELPER: HELPER:
RIG: A5 A5 00 HELPER: APPROVED BY:
INTERVALS TIME
FROM | To |[ToTaL|FRoM | To |TOTAL "REMARKS & EVENTS"
SF7’ 2L -2 f/;’{':'fij (i RRrpe e P, 7F Finva’s H_ WhHTe 7-.‘-’"\"%5'
L1/ o2 e L [Zoo# e o Tool s
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DRILLING LOG:
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APPENDIX C
BUENA VISTA WELL #1 LITHOLOGIC LOG




Southwest Ground-water

L.OG OF WELL
Consultants, Inc.
WELL NO. Buena Vista Well #1 (North) SHEET _ 1 OF _ 8

PROJECT: _Buena Vista Well #1 (North) PROJECT NO. B.1401 ADWR No. 55-213204
WELL LOCATION: B(4-3) 10 AAA FOREMAN: Nate Little

DRILLING CONTRACTOR: Arizona Beeman Drilling  LOGGED BY: G. Waters

DRILLING EQUIPMENT:_ 70K & SS 2500 START DATE: _07/11/07 FINISH DATE: 08/21/07 (pilot)

DRILLING METHOD:_Rev. Circ. Rotary WATER LEVEL: __327 feet his (11/08/07)
TOTAL DEPTH: 1,520 feet bls SAMPLING METHOD;___drilled cuttings

DESCRIPTION DETAILS AND/OR
DRILLING
REMARKS

Depth
BGS
(Feet)

USC Symbol

NO SAMPLE 0-40"

10—

30 —

SP | GRAVELLY SAND - Lt. brown, poorly sorted. Sand (60%): v. fine to v. coarse-grained (1/16 - 2mm),
angular to sub-rounded. Gravel (40%): v. fine to coarse-grained (2 — 20mm) angular to sub-rounded.

—350
SW| SAND - Lt. gray to tan, well sorted. Sand (95%): predominantly medium to v. coarse-grained
(1/4 - 2mm), sub-angular to sub-rounded quartz. Gravel (~5%): v. fine-grained (2 — 4mm) sub-
60— angular to sub-rounded. Trace silt.
55—
— 80—

—20 7 GC| CLAYEY SANDY GRAVEL - Lt brown, poorly sorted. Gravel (45%): v. fine 1o coarse-grzined

(2 - 32mm), sub-angular to rounded aphanitic mafic rocks, quartz & feldspar. Sand (40%): v. fine to
60 v. coarse-grained (1/16 — 2mm), sub-angular to rounded. Silt & clay (15%).

SC | CLAYEY SAND - Lt. brown, low to med-plasticity, strong reaction w/ HCI. Sand (70%): v. fine to med-
grained (1/16 — 1/2mm). Silt & clay (30%)

11

SW/| SAND - Tan to It. gray, mod. sorted. Sand (90%): predom. med to crs-grained {1/4 — 2mm), ang to sub-
rounded quartz. Gravel (~10%) is v. fine to med-grained (2 — 16mm) sub-angular to rounded. Trace silt.

GP |SANDY GRAVEL - Lt. bm to gray, poorly sorted. Gravel (80%): v. fine to med-grained (2 - 12mm), sub-
ang to sub-mded. Send (~20%): med to v. crs-grained (1/4 — 2mm), sub-ang to sub-rded. Some silt & clay .

CL | CLAY - Lt. brown, medium to high plasticity, strong reaction w/ HCL. Clay (90%). Silt & v. fine to fine-
grained sand (10%).

o ) e 5 5 im0 T T 4
CL | SANDY CLAY - Lt. brown, medium plasticity, strong reaction w/ HCI. Clay & silt (60%).

Sand (40%): predominantly v. fine to coarse-grained {1/16 -~ Imm).

20

—i3

—1 50—
Notes:




Southwest Ground-water

Consultants, Inc.

LOG OF WELL

WELL NO. Buena Vista Well #1 (North) SHEET __2 _ OF__8

=
-g DESCRIPTION DETAILS AND/OR
171’;69‘8'" ) DRILLING
O
3% SP | GRAVELLY SAND - Lt. gray to tan, poorly sorted. Sand (70%): v. fine to v. coarse-grained
(1/16 = 2mm), angular to sub-rounded quartz. Gravel (25%): v. fine to coarse-grained
— 60— (2 — 32mm) granite/diorite, aphanitic mafic rocks, feldspar & quartz. Silt & clay (~5%).
=70
150~
90—
Y
GC| CLAYEY SANDY GRAVEL - Lt. gray to It. brown, poorly sorted. Gravel (60%): v. fine to
570 coarse-grained (2 — 32mm), angular to rounded granite/diorite, aphanitic mafic rocks, basalt,
= feldspar & quartz. Sand (25%): v. fine to v. coarse-grained (1/16 — 2mm), angular to rounded
quartz & feldspar. Silt & clay (15%).
220
—230—
240
250
SC| CLAYEY SAND - Lt. brown, low to medium plasticity, strong reaction w/ HCl. Sand (60 -
e 70%): v. fine to coarse-grained (1/16 — 1mm), angular to sub-rounded. Silt & clay (30 - 40%).
270
280
90
—300
GC| CLAYEY SANDY GRAVEL - Lt. gray to It. brown, poorly sorted. Gravel (50 - 60%):
70 v. fine to coarse-grained (2 — 20mm), sub-angular to rounded granite/diorite, aphanitic felsic
rocks, feldspar & quartz. Sand (25 - 30%): v. fine to v. coarse-grained (1/16 — 2mm), angular
to rounded. Silt & clay (25 - 30%).
320
330
340
S0~

Notes:




Southwest Ground-water

&Y

g} Consultants, Inc.

LOG OF WELL

WELL NO. Buena Vista Well #1 (North) SHEET _3  OF 8

=)
B DESCRIPTION DETAILS AND/OR
o f DRILLING
(Feet)| 5 REMARKS
3504 SC| CLAYEY SAND ~ Lt. brown, low plasticity, strong reaction w/ HICL. Sand (75%): v. fine
to medium-grained (1/16 — 1/2mim). Silt & clay (25%).
—360—
370
380 ~ = === e eeica e
SC| CLAYEY SAND - Same as above except:
bim increase in Sand (85%)
decrease in Silt & clay (15%)
400 Gravel (trace)
—410
CL| SILTY CLAY - Lt. brown, low to med. plasticity, v. strong reaction w/ HCL. Some v. fine to
5 fine-grained (1/16 — 1/4mm) sand.
30
s an i il e ST RS S e R T 7 e
CL| SANDY CLAY - Lt. brown, low to medium plasticity, v. strong reaction w/ HCl. Silt & clay
(50-60%). Sand (40 —50%): predominantly v. fine to medium-grained (1/16 — 1/2mm),
=== sub-angular.
—460
SC| CLAYEY SAND - Lt. brown, low plasticity, moderate reaction w/ HCl. Sand (80%): v. fine
7] - - | 1o coarse-grained (1/16 - 1mm), sub-angular. Silt& clay20%). ____________________
SC| CLAYEY SAND - Lt. brown, low to medium plasticity, strong reaction w/ HCl. Sand (60%):
5] predominantly v. fine to medium-grained (1/16 — 1/2mm). Silt & clay (40%).
190
=500
510
—52
NO SAMPLE 520 - 330"
530
CL| SILTY CLAY - Lt. brown, low to med. plasticity, v. strong reaction w/ HCl. Some v. fine to
= fine-grained (1/16 — 1/4mm) sand.
SC| CLAYEY SAND ~ Lt. brown, low to medium plasticity, strong reaction w/ HCI. Sand (60 -
e 80%}: v. fine to v. crs-grained (1/16 ~ 2mm), angular to sub-rounded. Silt & clay (20 - 40%).

Notes:
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LOG OF WELL

WELL NO. Buena Vista Well #1 (North)SHEET 4 OF__8

=)
El DESCRIPTION DETAILS AND/OR
Dept G DRILLING
Q
(Feet)| 4 REMARKS
04SC| CLAYEY SAND - Same as @ 540’ Lt. brown, low to medium plasticity, strong reaction w/
HCl. Sand (60 - 80%): v. fine to v. crs-grained (1/16 — 2mm), angular to sub-rounded. Silt &
=560 clay (20 - 40%).
570
580
[—590-
CL| SANDY CLAY -Lt brown, medium plasticity, v. strong reaction w/ HCL. Clay & silt (60%).
00 Sand (40%): v. fine to coarse-grained (1/16 — lmm), sub-angular.
810 —
SC | CLAYEY SAND - Same as @ 540 - 590" except addition of gravel (<3%): v. fine to fine-
g grained (2 -- 8mm), sub-angular to sub-roundcd.
620~
530
640
CL| SILTY CLAY - Lt. brown, medium plasticity, strong reaction w/ HCl. Clay & silt (85%).
&30 Sand (15%): v. fine 1o fine-grained (1/16 -~ 1/4mm).
L&D
- 670—
680
-6
700
SC| CLAYEY SAND - Lt brown, low reaction w/ HCl. Sand (80%): v. finc to v. coarse-grained
=T (1/16 - 2mm), angular to sub-rounded. Silt & clay (20%).
—72i
CL| SILTY CLAY / CLAY - Lt. brown, medium to high plasticity, v. strong reaction w/ HCL
e Clay & silt (85 - 95%). Sand (5 - 15%): v. [ine to fine-grained (1/16 — 1/4mm).
740
750

Notes:




Southwest Ground-water

LOG OF WELL
Consultants, Inc.
) WELL NO. Buena Vista Well #1 (North)SHEET __ 5 OF__8

DESCRIPTION DETAILS AND/OR
DRILLING
REMARKS

Depth|
BGS
(Feet)

USC Symbol

750

O

L| SILTY CLAY / CLAY - Same as @ 720 - 750*: Lt. brown, medium to high plasticity,
v. srong reaction w/ HCI. Clay & silt (85 - 95%). Sand (5 - 15%): v. fine {0 fine-grained
760 (1/16 - 1/4mm).

770

780

860

570

830

240
B

—010—

—920-

e e e
CL| SILTY CLAY w/ SAND — Lt. brown, low plasticity, v. strong reaction w/ HCl, Clay & silt

(70 - 80%). Sand (20 - 25%): v. fine to v. coarse-grained (1/16 ~ 2mm), sub-angular,
Gravel (5%): v. finc to finc-grained (2 - 8mm), sub-angular to sub-rounded.

550

Notes:
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LOG OF WELL

WELL NO. Buena Vista Well #1 (North) SHEET _ 6 OF _8

2
£ DESCRIPTION DETAILS AND/OR
Depth 2> DRILLING
BGS |0 REMARKS
(Feet)| 5
950 4 CL| SILTY CLAY w/ SAND — Same as at 930 —950": Lt. brown, low plasticity, v. strong
reaction w/ HCL Clay & silt (70 - 80%). Sand (20 - 25%): v. fine to v. coarse-grained
F60 — (1/16 — 2mm), sub-angular. Gravel (53%): v. fine to fine-grained (2 — 8mm), sub-angular
to sub-rounded.
570 —
980
-390 -
SC| CLAYEY SAND w/ GRAVEL — Lt. brown, poorly sorted, strong reaction w/ HCl.  Sand
Erm (50%): v. fine 1o v. coarse-grained (1/16 — 2mm), angular to sub-rounded. Silt & clay
(30%). Gravel (20%): v. fine to medium-grained (2 — 16mm), sub-angular to sub-rounded.
016+
026
CL| CLAY - Lt. brown, medium plasticity, strong reaction w/ HCL
036
SC| CLAYEY SAND w/ GRAVEL ~ Same as @ 990 - 1020°
5046
CL| SILTY CLAY - Lt. brown, low to medium plasticity, strong reaction w/ HCl. Some v. fine
Even to fine-grained (1/16 — 1/4mm) sand.
SC | CLAYEY SAND - Lt. brn, poorly sorted. Sand (60%): v. fine to v. crs-grained (1/16-2mm),
om0 sub-angular. Silt & clay (30%). Gravel (10%): v. fine-grned (2-4mm), sub-ang, to sub-mded.
GC| CLAYEY SANDY GRAVEL —Lt. brown to It gray, poorly sorted. Gravel (60%) is v. fine
7570 to medium-grained (2 — 12mm), sub-angular to sub-rounded gray diorite, red & dark
aphanitic rocks, quartz & feldspar. Sand (20 - 30%): v. fine to v. coarse-grained (1/16 —
2mm), sub-angular to sub-rounded. Silt & clay (10 - 20%).
—H0R0+
1096+
100}
3116
GP| SANDY GRAVEL — L. gray to reddish brown, poorly sorted. Gravel (50 - 60%) is v. fine
EFET™ to coarse-grained (2 — 32mm), angular to sub-rounded gray diorite, red & dark aphanitic
- rocks, quartz & feldspar. Sand (40 - 50%): v. fine to v. coarse-grained (1/16 — 2mm), sub-
angular to sub-rounded. Some silt & clay.
130
[+140-
150

Notes:
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LOG OF WELL

WELL NO. Buena Vista Well #1 (NorthySHEET 7 OF 8§

Depth
BGS
(Feet)

USC Symbol

DESCRIPTION

DETAILS AND/OR
DRILLING
REMARKS

150

")

P

1160+

170+

130+

190

~1200-

3210

220

52362

1240+

250

Eprm

270+

12801 .

200

H300+

3310

1330

340

1356

SANDY GRAVEL - Same as @ 1110- 1150": Lt. gray to reddish brown, poerly sorted.
Gravel (50 - 60%) is v. fine to coarse-grained (2 — 32mm), angular to sub-rounded gray
diorite, red & dark aphanitic rocks, quartz & feldspar. Sand (40 - 50%): v. fine to

v. coarse-grained (1/16 — 2mm), sub-angular to sub-rounded. Some silt & clay.

Notes:
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LOG OF WELL

WELL NO. Buena Vista Well #1 (North) SHEET __ 8 OF_8

BGS
(Feet),

USC Symbol

DESCRIPTION

DETAILS AND/OR
DRILLING
REMARKS

1356

-7}

P

360+

370

3350

390

5410

2

54304

-+450

=460+

14701

480

500+

4516

SANDY GRAVEL - Same as @ 1110~ 1350": Lt. gray to reddish brown, poorly sorted.
Gravel (50 - 60%) is v. fine to coarse-grained (2 — 32mm), angular to sub-rounded gray
diorite, red & dark aphanitic rocks, quartz & feldspar. Sand (40 - 50%): v. fine to

v. coarse-grained (1/16 — 2mm), sub-angular to sub-rounded. Some silt & clay.

352

530}

1540+

1550+

Total Depth of Borehole

T.D. borehole at 1,520 feet bls
on 08/21/07.

Notes:
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APPENDIX D
BUENA VISTA WELL #1 SIEVE ANALYSES




Roscoe Moss Company

Sieve Analysis Report

Date: 29-Aug-07
Client: SOUTHWEST GROUND-WATER
Project: BUENA VISTA- NORTH
Grain Size Samples
Sieve  Inches mm  550/560 690/700 O 700/710 0 800/310 O 980/990
cumwt %ret cumwt %ret cumwt %ret cumwt %ret cumwt %ret
3 0263 66802 00 00 00 ©00 00 00 00 00 00 00
1/4 inch 025 635 00 00 00 00 00 00 00 00 00 00
4 0187 47498 00 00 00 00 00 00 00 00 00 00
6 0132 33528 40 13 00 00 50 22 20 08 80 22
8 0.003 23622 100 33 00 00 130 57 50 21 240 66
1% 0066 16764 180 60 20 08 280 113 70 29 430 119
16 0.047 11938 260 86 110 45 460 200 110 46 69.0 191
20 0.033 0.3382 37.0 123 200 82 680 296 160 67 88.0 247
30 0023 05842 500 166 290 119 870 378 240 100 1080 299
40 0.016 04084 710 236 430 176 1080 470 370 155 1200 357
50 0012 03048 960 319 620 254 1300 565 500 208 151.0 418
70 0.008 02032 1220 405 840 344 1520 661 630 264 1730 479
100 0.006 0.1524 1580 525 1160 475 173.0 752 810 339 2010 557
Pan 0 0 3010 100.0 2440 100.0 2300 100.0 239.0 1000 361.0 100.0
Roscoe Moss Company Sieve Analysis Graph
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Roscoe Moss Company
Date: 29-Aug-07
Client: SOUTHWEST GROUND-WATER
Project: BUENA VISTA- NORTH

Sieve Analysis Report

Grain Size Samples
Sieve Inches mm  1080/1081 1230/124t 0 1390/1401 0 0 0 0
cumwt %ret cumwt %ret cumwt %ret cumwt %ret cumwt %ret
3 0.263 6.6802 0.0 0.0 0.0 0.0 0.0 0.0 0.0 #EEHE 0.0 #HHEER
1/4 inch 0.25 6.35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 #HEHH 0.0 #HHHH
4 0.187 4.7498 0.0 0.0 0.0 0.0 0.0 0.0 0.0 #HEuH 0.0 #HHH
6 0.132 3.3528 17.0 4.2 31.0 105 41.0 8.7 0.0 ikt 0.0 #HEHE
8 0.093 2.3822 490 120 61.0 207 93.0 19.7 0.0 HHEFHH 0.0 #HHHHE
12 0.066 1.6764 88.0 215 90.0 306 149.0 3186 0.0 #HEHE 0.0 #HuaH#
18 0.047 1.1938 1440 352 1280 429 2120 449 0.0 #HEHHE 0.0 HHEHE
20 0.033 0.8382 199.0 48.7 1610 548 269.0 570 0.0 it 0.0 #HHHH
30 0.023 05842 2420 592 1890 643 3160 669 0.0 #HH 0.0 i
40 0.016 04084 2810 687 2140 728 3600 763 0.0 #HHuHE 0.0 HEHAE
50 0.012 03048 3050 746 2310 786 387.0 820 0.0 HHEH 0.0 #HREHE
70 0.008 02032 322.0 787 2440 B30 4080 864 0.0 #HHEH 0.0 #HBHH
100 0.008 0.1524 3400 831 2560 871 427.0 905 0.0 HHEH 0.0 iHEHH
Pan 0 0 4090 100.0 294.0 100.0 472.0 100.0 0.0 #HHH 0.0 #HHH
Roscoe Moss Company Sieve Anaiysis Graph
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Southwest Exploration
Services, LLC

‘y W borehole geophysics & video services

Deviation Plot: Bulls-Eye View

Survey Calculation Method :  Minimum Curvature

Mag. North
11.5Dag

Reference .
Mag Declination :

WELL #

_ BUENA VISTA RANCH WELL #1

DATE 82107

s RDUTHINEST GROUND

FIELD/SITE  SURPRISE
COUNTY  mARICOPA
OPERATOR _ Dave Jacovitch

Field Mote:

CLIENT

ARt §£§r_t!9f.1_s_.-_.¢9n_fm£9us

 STATE
WITNESS

Cased hole survey Ao

Tool Model

Tool Zero Reference Ground Level
20VA-1000

FINAL LOCATION_
CLOSURE DISTANCE _133FT
BEARING 2586 Deg
VD 1517.88 FT

Centralized Yes =16
Elevation:
Sorial Mo: SWEXP-1.
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Southwest Exploration . .
Services, LLC Deviation Plot: Closure View

7 borehole geophysics & video services Reference : Mag. North

Survey Calculation Method :  Minimum Curvature Mag Oectination : 11.5' Deg

WELL # BUENA VISTA RANCH WELL #1 OATE 22107 — T
CLIENT  SOUTHWEST GROUND WATER CON. T CLOSURE DISTANGE_1.33FT _
FIELDISITE  SURPRISE - BEARING 25056 DEG_
COUNTY WARICOPA STATE | e AEHROEFT

QOPERATOR Da\f:)_acoai:igl_: ) WITNESS Client

Field Note: 1 FI Survey stations-Continuous fcans yolesuevey
Teal Zero Referance
Tool Model 2GDA-7000 I

Centralized . Yes= (6"
Elsvatian:
Serial No: SWEXP-1.
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APPENDIX F

BUENA VISTA WELL #1 PIPE TALLY & WELL CASING
CERTIFICATION




Southwest Ground-water Consultants, Inc.

Page 1 _of 1

PIPE TALLY
1=P_roject Name: Buena Vista Well #1 [Project Number: B.1401
Well No.: 55-213204 Date: 9/13/2007
Location: B(4-3) 10 AAA Pipe Tally for: Buena Vista Well #1 (North)
Total Depth: 1,480 Feet bls Information Source: Roscoe Moss Casing Schedule |}
Type of Conncctions: Welded [ | T+C | | Flush Thread | I Other '
| Pipc [ Length| Length Sum | 30P* Depth| Pipe Type || Pipe |Length| Length Sum| BOP* Pepth Pipe Type
# {feet) (feet) (fzet bls) # (feet) |  (feet) (feet bls)
1 40 0 1480 |20’ bik+20'scr]| 30 40 | 1190 330 blank
2 40 80 1440 screen 31 40 1230 290 blank
3 40 120 1400 screen 32 40 1270 250 blank
4 40 160 1360 screen 33 40 1310 210 blank
" 5 40 200 1320 screen 34 40 1350 170 blank
6 40 240 1280 screen 35 40 1390 130 blank
7 40 280 1240 screen 36 40 1430 90 blank
8 40 320 1200 screen 37 40 1470 50 blank
9 40 360 1160 screen 38 20 1490 10 blank
10 40 400 1120 screen -10 initial stickup
11 40 440 1080 screen -8 1482 cut off
12 40 480 1040 screen -2 final stickup
13 40 520 1000 screen
14 40 560 960 screen
15 40 600 920 screen
16 40 640 880 screen
17 40 680 840 screen
18 40 720 300 screen
19 40 760 760 screen
20 40 800 720 screen
21 40 840 680 5'ser+35 blk SUMMARY OF TALLY
22 40 380 640 15" blk+25' scr
23 40 920 600 screen Total length of casing/screen tallied (feet): 1490
24 3 950 560 screen+collarfl Length of casing cut off after landing (ft): 8
25 40 990 530 blank Stickup measured height (feet): 2
26 40 1030 490 blank Bottom of casing (feet bls): 1480
27 40 1070 450 blank Screened Intervals (feet bls): 330-625', 675-1460)
28 40 1110 410 blank Total length of screen (feet): 880
|29 40 1150 370 blank Total length of blank casing (feet). 610
Notes:

“ BQP = Bottom of pipe

Screen is 16 5/8-inch (OD) louvered “Ful Flo™ HSLA steel casing (0.312-inch wall thickness, 0.060-inch slot).

Blank casing at the bottom and beiween the screened intervals is 16 5/8-inch (OD) HSLA steel (0.312-inch wall thickness).

Blank casing above the screen is 16 3/4-inch (OD) HSLA stecl (0.375-inch wall thickness).
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ROSCOE MOSS COMPANY

436C WORTH GTRFFT
0% ANGELES. GALITORNLY 900G

Jung 30, 2(0)7

Mi Ryan Newman [‘ 5
Artzona Beeman f 66 v 6)
P341 £ Old West Highway <yl ¢

o v

Apache Junction. AZ 85219

Ref* Buena Vista Well No

Dear Rvan.
Enclosed vou will find the Calitornia Steel Industries Certified Test Reposts for the Sieel Coils
used o produce the following casing for the above project-

Casing & Screen tieat Mumbers
070D x 3087 NC BL ANK RRE 03

I we can be of lurther assistance, please do not hesitate to call

Sincerely,
Roscoe Moss {(nmpany

Steven Quintero
Produection Coordinator



California Stee! Industries CERT!F!ED TEST REPORT

14000 San Bernardino Ave.
Fontana, California 52335

TLETOMIR ORGEA ] W ALKEER E SHIPPING CATE TAR MAEES TALY MIBGBER
11214-00 01-5576-05 | 06:13:07 9bHBABE ms HS 2506GBSBO 1/
5| ROSCOE MOSS MANUFACTURING CO. K] WAL
: | SUBS OF ROSCOE MOSS COMPANY 5] wal
| BOX 31064/LINCOLN HEIGHTS STA .1 WAL
4 LOS ANGELES CA 80031 ol waL CA
|

TEST REPORTS TO SHOW WEIGHTS. FRT COLLECT, /B TC CHARGE TO. MARK ALL DOCUMENTS PART
A01.37-375-2,

e | SPIRAL WELD piPE

| ™% | H.A. BAND - DIRECT SHIP (NON SKIN PASS) - PRIME

!
3 PQ-SUITABLE TO MEET ASTM-A-139-96-GR.B-MIN.20CU-FULLY XILLED-FINE GRAIN PRACTICE

SPES
A - "i'ms‘-s’:rm MILL
PESSRIPNGN Cg,ﬁy‘g‘fj HEAT NUMBER
| CERTIFY THE FOLLOWING
3650 x 37 DI6D x COIL Pl avaz TEST INFORMATION TO 8BS
MTH nE T |uv1422 CORRECT AS CONTAINED
I8l THE RECORDS OF THE
: COMPANY.
! TN
| 3 .\, # "
i \ .
. il '_l‘
| il |
| | -
i TOTAL WELGHT:  37.2301B% |
i I Sr. Chemist = La BUT&IOI’V Jervices
| i
| _
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ROSCOL. MOSS COMPANY

4360 WORTH STREET
LS ANGELES, CGALIFORNIA ©1O0033

Angust 7, 2007

Mr. Rvan Neveman
Anzong Beeman

1340 k. Old West Highway
Apache Junction, AZ 83219

Rel* Buena Vista Well 5

Dear Rvan,
Enclosed you will {ind the California Steel Industries Certified Test Reports for the Steel Coiis
used to produce the following casing for the above project

Casing & Screen fieal Numbers
16 378700 37067 BLANK & PERFORA D
HSLA SPIRAL WELDED CASING 08007

16 3%70D x 3/8" BLANK
HSLA SPIRAL WEI DED CASING SU8000

I we can be of further assistance. please do not hesitate to call.

Sincerely.,
Ruscee Mass Company

P el

Steven CRiintero
Praduction Coordinaror
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California Steel Industries
14000 San Bermardino Ave,
Fortang, California 82335
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Ph (909) 350-6300

California Steel Industries
14000 San Bernardino Ave.
Fontana, California 92335
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ENTERED

Arizona Department of Water Resources
Information Management Section
3550 N. Central Ave. y Phoenix, Arizona 85012
(602) 771-8627 y (800) 352-8488
www.water.az.gov

Well Driller Report ' = 12007

and
MO

<+ Review instructions prior to completing form

% This report should be prepared by the driller in detail and filed with tﬁ%ﬂé& E&% 30

days following completion of the well,

Well Log
FILE NUMBER

B(4-3)10AAA - ;
WELL REGISTRATION NUMBER

55 - 243204
PERMIT NUMBER (IF ISSUED)

0CT 312007
INFO MGMT

** PLEASE PRINT CLEARLY **
SECTION 1. REGISTRY INFORMATION
Well Owner ' . - - Location of Well
FULL NAME OF COMPANY, ORGANIZATION, OR INDIVIDUAL WELL LOCATION ADDRESS (IF ANY)
MAILING ADDRESS [TOWNSHIP (N/S) JRANGE (E/W) | SECTION | 160 ACRE | 40 ACRE | 10 ACRE
§200 vi S a SW |fo (wmE | Nev| JE Y
CITY /STATE / ZIP CODE LATITUDE LONGITUDE
v 8§ 28% ) ' "N ° ] ' 'w
CONTACT PERSON NAME AND TITLE LAND SURFACE ELEVATION AT WELL
Faet Above Sea Lavel
[ TELEPHONE NUMBER FAX METHOD OF LATITUDE / LONGITUDE (CHECK ONE} [ Hand-Held

[0 USGS Quad Map [] Conventicnal Survey ] GPS: [J Survey-Grade

COUNTY ASSESSOR'S PARCEL (D NUMBER

BOOK MAP PARCEL

COUNTY WHERE WELL 1S LOCATED

| SECTION 2, DRILLING AUTHORIZATION

NAME

Z y/ o

DWR LICENSE NUMBER

2CO

[ TELEPHONE NUMBER

FAX
4 -253 -254/2 450 -593 S¥C

SECTION 3. WELL CONSTRUCTION DETAILS

DATE WELL CONSTRUCTION STARTED | DATE WELL CONSTRUCTION COMPLETED |F FLOWING WELL, METHOD OF FLOW REGULATION |
- [)-0F 2 2Z-0F (] valve [J Other:
Drill Method Method of Well Development Method of Sealing at Reduction Points
CHECK ONE CHECK ONE CHECK ONE
J Air Rotary E.AH?R/SVM-B (A None
] Bored or Augered O Bail [ Packed
[ cable Too! O Surge Block [ Swedged
] Oual Rotary (0 Surge Pump [ welded .
(J Mud Rotary (] Other (please specify): (] Other {please specify): J
Reverse Circulation
(] Driven |
[ Jetted Water Lovel Information
[J Air Percussion / Odex Tubing STATIC WATER LEVEL
"] Other (please specify}: . Feel Below Land Surface
DATE MEASURED
|
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Well Driller Report and Well Log

WELL REGISTRATION NUMBER |
55 - 213204
) "% sw GEOLOGIC LOG OF WELL .
SURFACE Description Cmg r mrv
';223' {,:2,) Describe material, grain size, color, etc. «“ﬁﬁ'ﬁé
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APPENDIX G

BUENA VISTA WELL #1 FIELD RECORDS: WELL DEVELOPMENT
AND TESTING




Well Rig Development Record

Southwest Ground-water Consultants, Inc.

Date: 9/15 - 9/21/07
Well Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE & SAG
Pump Agency: Arizona Beeman Drilling Static Water Level: Approx. 324 feet bls
Foreman: Alberto & Mo Measure Point:
Method of Evacuation: Airlift & Swab 3X every 15 minutes Stick Up (feet):
Bailer/fpump size, capacity, make: Line Correction (feet):
Depth Specific Solids
Interval Temp. Cond. DS (Imhoff
Time {ft, bls) P pH (usfcm) (ppt) | Turbidity* | cone) Remarks
Informatlon recordecl by Arizona Beeman Drilllng personnel _
: R . SRR ] W,_u Wl e Ewea F’ 7 9/15/2007:
13 00 22 00 | 1480 - 1453 Start airlifl deve developrnem. bottom to toj 750 CFM comEressor AL @ 0‘
""" i i R [ 12 © 91612007
22:00 - 1.30 1421 - 1389 750 CFM compressor
1369 - 1327
10:00 - 22.00 1327 1200 750 CFM compressor
R : & el OMTRO0T T
22:00 - 10:00 1200 1073 750 CFM compressor
10 00 ‘? 1073 - 946 750 CFM compressor
R s - 9MBI2007 . .
22: 00 10 00 915 - 821 750 CFM compressor
10:00 - 22:00 | 821 - 695 750 CFM compressor
i T e R I P e T 992007
22:00-10:00 | 695 - 569 750 CFM compressor
10:00 - 15:30 | 569 - 535 750 CFM compressor (80 PS1)
15:30-22:00 | 535-569 Start airfift development: top to bottom. 750 CFM compressor
. _ Information recorded by SGC fleld personnel
17:00 630 - 637 DRE onsite. Swabbing 3X every 15 min
Blue Detroit diessl compressor
_ Add 1 joint
537 - 569
- Add 1 joint
18:15 569 - 600 _ Ingersoll Rand 400 CFM compressor|
21:00 569 - 600 dark 0.7-1.0 dark colored water + sand
23:30 569 - 600 dark 1.0 dark colored water + sand
Lo AR R VTR R ' 9/20/2007 " -
2:.00 569 - 8600 clear 1.0 sand
6:30 569 - 600 clear 1.0 sand
7:45 Add 1 joint
8:30 600 - 632 _
9:30 600 - 632 80.1 8.30 0.34 0.17 clear 0.3 sand
10:30 Add 2 joints
11:00 6684 - 685 __AL@ 540"
12:00 Trip to bottom
Notes:
= clear, milky, low, medium, high usf/cm = microsiemens/centimeters (R)=Rossum Sand Cone

DTW = Depth to Water

B1401 BV#1 AquiferTesting.xls

ppt = parts per thousand

10f3

Rig Dev



Depth Specific Solids
Interval Temp. Cond. TDS (Imhoff
Time (ft, bis) (°F) pH (us/cm) {ppt) Turbidity* | cone) Remarks
14:.00 SAG onsite, DTW = 240"
14:30 AL @ 600"
1455 1480 - 1453 Alron. Ingersoll Rand 400 CFM compressor|
15:05 1480 - 1453] 80.8 8.03 0.325 0.163 med 3.0 Set kelly near deck
15.15 1480 - 1453 Surge 3X ends
15:35 1480 - 1453 med 3.0 Surge 3X ends
15:40 1480 - 1453 low 1.5
1550 1480 - 1453 med 3.0 Surge 3X ends
15:55 1480 - 1453 fow 20
16:15 1480 - 1453 med 2.5 Surge 3X ends
16:25 1480 - 1453 82.0 8.07 0.300 0.150 milky
16:35 1480 - 1453 med 2.0 Surge 3X ends
16:55 1480 - 1453 fow 1.5 Surge 3X ends
17:10 1480 - 1453 fow 17 Surge 3X ends
17:30 1460 fow 1.6 Surge 3X ends
17:35 1460 80.8 8.1 0.245 0.122 milky 1.5 Set kelly @ 20' AD
17:50 1460 81.0 8.20 0.240 0.120 clear {race
18:05 1460 80.2 8.16 0.240 0.120 clear frace
18:20 1480 80.1 8.15 0.239 0.119 clear trace
18:30 1460 Pull joint #45
18:50 Surge 3X , set kelly @ 10' AD
18:55 80.6 8.12 0.240 0.120 clear trace
19:05 . Set kelly @ 30' AD
19:15 81.3 8.20 0.238 0.119 clear trace
19:30 1450 Pull joint #44. Set keily at deck
18:35 81.0 8.16 0.238 0.119 clear trace
19:45 Set kelly @ 20' AD
19:50 80.8 8.15 0.240 0.120 clear trace
20:00 Set kelly @ top
20:05 80.8 8.20 0.242 0.121 clear trace
20:20 1440 Pull joint #43
20:30 81.0 8.17 0.242 0.121 clear frace Set kelly @ 10' AD
2 compressors (= 800 CMF)
20:45 80.6 8.31 0.247 0.124 clear trace Set kelly @ 30' AD
20:55 80.8 8.30 0.246 0.123 clear trace
21:05 1430 Pull joint #42
21:10 80.6 8.33 0.260 0.130 low 0.5 Set kelly at deck
21:20 81.1 8.25 0.248 0.124 clear frace
21:50 81.7 8.21 0.242 0.121 clear trace Set kelly @ 40' AD
22.00 1420 Pull joint #41
2210 81.5 8.24 0.240 0.120 clear trace Set kelly @ 10° AD
22:30 clear trace Set kelly @ 30° AD
22:45 1410 Pull joini #40
22:55 80.6 8.23 0.242 0.121 clear trace Set kelly at deck
2310 clear trace Set kelly @ 20' AD
2325 clear trace Set kelly @ top
2340 1400 Pull joint #39
9/21/2007
0:50 DRE onsite
1:00 1389 -1359| 85.3 8.28 0.320 0.160 clear trace Q=125 gpm
— Pull 1 joint
1:50 1359-1327] 849 8.29 0.320 0.160 clear frace Q =125 gpm
Pull 1 joint
2:35 1327 -1286| B5.6 8.32 0.320 0.180 clear none Q=125gpm
Pull 1 joint
Notes:

* = clear, milky, low, medium, high
DTW = Depth to Water

B1401 BV#1 AquiferTesting.xls

us/cm = microsiemens/centimeters
ppt = parts per thousand

20f3

(R)=Raossum Sand Cone

Rig Dev



Depth Specific Solids
Interval Temp. Cend. TDS (tmhoff
Time {ft, bls) F) pH (ns/cm) (ppt) | Turbidity* | cone) Remarks
3:20 1296 - 1264] 853 8.30 0.320 0.160 clear naone Q=125 gpm
Pull 1 joint
3:55 1264 - 1232] 856 8.31 0.310 0.150 clear none Q =125 gpm
Pull 1 joint
4.35 1232 -1200f 85.3 8.31 0.300 0.150 clear none Q=125 gpm
Pull 1 joint
515 1200 - 1168] 85.1 8.32 0.300 0.150 clear none Q=125 gpm
Pull 1 joint
5:50 1168 -1137] 849 8.31 0.310 0.150 clear trace Q=125 gpm
Pull 1 joint
6:30 1137 -1105] 85.3 8.31 0.310 0.150 clear none Q=125 gpm
Pull 1 joint
7.08 1105-1073| 788 8.30 0.300 0.160 Clear trace Q=100 gpm
_ Pull 1 joint
8:10 1073 -1041] 82.0 8.31 0.310 0.160 clear none Q=100 gpm
Pull 1 joint
8:40 1041 -1009] 824 8.31 0.310 0.160 clear none Q = 100 gpm
Pull 1 joint
9:30 1009 - 978 82.8 8.33 0.310 0.160 clear nocne Q = 100 gpm
Pull 1 joint
10:30 978 - 946 83.5 8.33 0.320 0.160 clear none Q= 100 gpm
Pull 1 joint
11:00 946 - 915 85.3 8.34 0.340 0.170 clear none Q=125 gpm
Pull 1 joint
11:38 915 - 883 84.2 8.32 0.340 0.170 clear none Q=100 gpm
Pull 1 joint
42:00 883 -852 84.9 8.33 0.340 0.170 clear none Q=100 gpm
Pull 1 joint
12:30 852 - 821 84.2 832 0.340 0.170 clear none Q = 100 gpm
Pull 1 joint
12:55 821 - 790 84.0 8.30 0.320 0.180 clear none Q=100 gpm
Pull 1 joint
13:20 790 - 758 83.8 8.32 0.340 0.160 clear nene Q=100 gpm
Pull 1 joint
13:40 758 - 726 83.5 8.32 0.320 0.160 clear none Q=100 gpm
Pull 1 aint
14:20 726 - 695 84.0 8.34 0.320 0.180 sit. color none Q=125 gpm
Pull 1 joint
15:00 695 - 664 85.3 8.36 0.330 0.160 sit. color none Q=100 gpm. Pull 40 feet AL
Pull 2 joints
16:30 632 - 800 [Swab up sit.color-clear 0.5 0.9 for 1st 2min, then trace sand
Pull 1 joint
600 - 569 [Swab up slt.color-clear 0.5 0.5 for 1st 2min. then trace sand
Pull 1 joint
569 - 537 |Swab up slt.color-ciear 0.5 0.5 for 1st 2min, then trace sand
_ Pull 1 joint
537 - 530 |Swab up sit.color-clear 0.5 0.5 for 1st 2min, then trace sand
530 - 537 |Swab down sht.color-clear 0.5 C.5 for 151 2min, tnen trace sand
_ | Add 1 joint
537 - 569 |Swab down sit.colorclear 0.5 .5 for 1st 2min, then trace sand
| Add 1 joint
18:30 569 - 600 |Swab dowrl': sh.color-clear 0.5 0.5 for 1st 2min, then trace sang
END OF RIG DEVELOPMENT
Notes:

* = clear, milky, low, medium, high
DTW = Depth to Water

B1401 BV#1 AquiferTesting.xls

us/cm = microsiemens/centimeters
ppt = parts per thousand

3of3

(R)=Rossum Sand Cone

Rig Dev



Well Pump Development Record

Southw%t Ground-water Consultants, Inc.

Date: 10/31 - 11/2/07
Woell Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE
Pump Agency: The Weber Group Static Water Level (feet bls).  324.00
Foreman: Omar Measure Paint: Top of sounding tube
Method of Evacuation: Pump and Surge Stick Up (feet): 0
Bailer/pump size, 8-stage inline turbine shaft pump (Model |Line Correction (feet): 300
capacity, make: No. 7235). Pump intake at 640 feet bls.
Specific Solids Q
DTW Temp. Cond. TDS (Rossum |Flowmeter
Time |(feet, bls)] (" F) pH (uS/ecm) {ppt) | Turbidity*| cone) {gpm) Remarks
13:20 324.00 - 10"x8" orifice. SWL per Omar
13:30 324.00 v. cloudy Pump on. 10/31/07
14:30 | 361.00 5" =674 gpm
14:45 v. milky air
15:30 362.48 trace 5" = 674 gpm
Surge 3X
15:50 361.00
16:00 | 361.60
16:10 361.70 none
Surge 3X. 1 Q
16:30 | 376.38 v. cloudy 1000 11" = 989 gpm
16:40 376.30 1000 117 =999 gpm
16:50 | 376.38 none 1000 11" =999 gpm
_ Surge 3X
17:10 | 370.60 900 ? 13 - 15" = 1086 - 1167 gpm
17:20 370.65 800 ? 14 - 15" = 1086 - 1167 gpm_
17:30 v. milky none Lot of air
17:50 Pump off
' L End of Pump Development - Day 1’ R
9:52 324.00 Pump on. 11/2/07
10:02 394.00 1400 ? 19.5" = 1331 gpm
10:12 v. milky Lot of air
10:22 396.30 none 1450 ? 20" = 1348 gpm
Surge 3X
10:40_| 389.00 1300 18.6" = 1296 gpm
10:50 389.67 1300 18.5" = 1296 gpm
11:00 389.80 none 1300 18.5" = 1296 gpm
Suge 3X. 1 Q
11:30 419.15 1800 ? 35"= 1783 gpm
11:40 35.5"= 1795 gpm_
11:50 421.00 less mitky] none 1950 ? Lot of air
Surge 3X. 1 Q
12:30 418.90 nong 1850 7 36" = 1808 gpm
Surge 3X. 1 Q
12:50 438.60 2350 7 55" = 2235 gpm
13:05 ﬁ Pump off. Engine hot.
End of Pump Development - Day 2

Maximum GPM of the efficiency curve on the pump is 2,000 to 2,200 GPM.

Notes:

* = clear, milky, low, medium, high

DTW = Depth to Water

uSfcm = microsiemens/centimeter

ppt = parts per thousand

B1401 BV#1 AquiferTesting.xls
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(R) = Rossum Sand Cone

PumpDev




Well Evacuation Record - Step Test

@ Southwest Ground-water Consultants, Inc.

Date: 11/06 - 11/07/07
Well Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Joh Number: B1401 Reported By: DRE
Pump Agency: The Weber Group Static Water Level  325.60
(feet bls):
Foreman: Omar Measure Point: Top of sounding tube
Method of Evacuation: Pump - Step Test Stick Up (feet): 0
Bailer/pump size, 8-stage infine turbine shaft pump (Maodel Line Correction (feet): 0
capacity, make: No. 7235). Pump intake at 640 feet bis.
Sounder Specific Solids**
Reading | Temp. Cond. TDS (Rossum
Time | (feetbls) | (°F) pH (uS/icm) | (ppm) | Turbidity*| cone) Remarks
11:30| 325.60 Pump on 11/6/07 - Step 1. Q = 1,044 gpm
11:45| 368.34 80.6 7.95 230 110 clear none Sample 1 @ 15 min,
_ some air
12:30] 371.59 81.1 7.90 190 90 clear none Sample 2 @ 60 min.
some air
13:30| 372.80 83.1 7.95 340 170 clear none Sample 3 @ 120 min.
some air
15:30| 373.31 83.1 8.01 330 160 clear none Sample 4 @ 240 min.
some air
18:31) . T} : P R A W Step 2. Q= 1,261 gpm)|
15:45| 384.08 82.2 8.02 320 160 clear none Sample 5 @ 15 min.
some air
16:30{ 384.70 82.2 8.04 330 150 clear none Sample § @ 60 min.
some air
17:30] 384.95 81.0 8.07 320 160 clear none Sample 7 @ 120 min.
some air
19:30] 385.70 80.6 8.08 260 130 clear none Sample 8 @ 240 min.
some air
ST SRR SR o e e e e o | Step3. Q11,551 gpm|
19:45] 400.77 80.1 8.07 330 160 clear none Sample 9 @ 15 min.
some air
20:30] 401.46 80.1 8.09 320 160 clear none Sampie 10 @ 60 min.
some air
21:30] 401.69 79.2 8.10 310 150 clear none Sample 11 @ 120 min.
_ some air
23:30{ 40295 77.9 8.13 310 150 clear none Sample 12 @ 240 min.
some air
23:31] < S ) R A T Step 4. Q= 1;845 gpm|
23:45| 4176 78.6 8.08 300 150 clear none Sample 13 @ 15 min.
some air
0:30{ 418.10 774 8.08 300 150 clear none Sample 14 @ 60 min.
some air.  11/7/07
Notes:

* = clear, milky, low, medium, high

DTW = Depth to Water

B1401 BV#1 AquiferTesting.xls

uS/cm = microSiemens/centimeter

ppm = parts per million

10f2

(R)=Rossum Sand Cone

StepTestWQParam



Sounder Specific Solids**
Reading | Temp. Cond. TDS {Rossum
Time | (feet bls) (°F) pH (uSfem) | (ppm) | Turbidity*| cone) Remarks
1:30{ 418.33 77.4 8.07 320 150 clear nene Sample 15 @ 120 min.
some air
3:30] 419.35 78.4 8.08 320 160 clear none Sample 16 @ 240 min.
some air
3.31 - Step 5. Q= 2,224 gpm
3:45] 440.02 78.6 8.07 320 160 clear none Sample 17 @ 15 min.
some air
4:30] 441.37 78.6 8.06 310 160 clear none Sampie 18 @ 60 min.
_ some air
5:30] 441.75 78.4 8.07 310 160 clear none Sample 19 @ 120 min.
_ some air
7:30] 442.20 78.8 8.07 310 160 clear none Sample 20 @ 240 min.
N some air. Pump off
END OF STEP TEST
Notes:
* = clear, milky, low, medium, high pSicm = microSiemens/centimeter (R)=Rossum Sand Cone
DTW = Depth to Water ppm = parts per million

B1401 BV#1 AquiferTesting.xls 20f2 StepTestWQParam



Step Test Record

@ Southwest Ground-water Consultants, Inc.

Date: 11/06 - 11/07/07

Well Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE
Pump Agency: The Weber Group Static Water Level: 325.60 feet bls
Foreman: Omar Measure Point: Top of sounding tube
Bailer/pump size, 8-stage inline turbine shaft pump (Modei |Stick Up: 0 feet
capacity, make: No. 7235). Pump intake at 640 feet bls.
Average Q: Five, 4-hour steps @ 1044, 1261, 1551, |Line Correction: 0 feet
1845, and 2224 gpm
~Time
Clock Since | Sounder| Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start (s) {Q) Down
minutes feet feet feet gpm | gpmift | ft/gpm
11:30 0 325.60 | 325.60 0 0 [ Pump on, Step 1
11:31 1 1,022 Tot.=15,865,000 g
11:32 2 1,022 11/6/2007
11:33 3 365.40 | 365.40 | 39.80 1,022 | 25.678 | 0.039 10"x8" orifice
11:34 4 365.77 | 365.77 | 40.17 1,022 | 25442 | 0.039 11.5" = 1,022 gpm
11:35 5 366.07 | 366.07 | 40.47 1,022 | 25253 | 0.040
11:36 6 366.40 | 366.40 | 40.80 1,022 | 25.04% | 0.040
14:37 7 366.74 | 366.74 | 41.14 1,022 | 24842 | 0.040
11:38 8 367.70 | 367.70 | 42.10 1,022 | 24278 | 0.041
11:39 9 367.50 | 367.50 41.90 1.022 24.391 0.041
11:40 10 367.63 | 367.63 | 42.03 1,033 | 24578 | 0.041 11.75" = 1,033 gpm
11:45 15 368.34 | 368.34 42.74 1,033 24.169 0.041 Sample1 at 15 min
11:50 20 369.00 | 369.00 | 43.40 1,033 | 23.802 | 0.042
11:55 25 369.59 | 369.59 | 43.99 1,033 | 23.483 | 0.043
12:00 30 370.03 | 370.03 | 44.43 1,044 | 23.498 | 0.043 12"= 1,044 gpm
12:10 40 370.63 | 37063 | 45.03 1,044 | 23.185 | 0.043
12:20 50 371.20 | 371.20 | 4560 1,044 | 22.895 | 0.044
12:30 60 371.59 | 37159 | 45899 1,044 | 22.701 0.044 Sample2 at 60 min
12:50 80 372.08 | 372.08 | 46.48 1.044 | 22.461 0.045
13:10 100 37249 | 37249 | 46.89 1,044 | 22.265 | 0.045 12" = 1,044 gpm
13:30 120 372.80 | 372.80 47.20 1,044 22.119 0.045 Sample3 at 120 min
13:50 140 37253 | 372.53 | 46.93 1,044 | 22.246 | 0.045
14:10 160 372.80 | 372,80 | 47.20 1,044 | 22.119 | 0.045
14:30 180 372.80 | 372.80 | 47.20 1,044 | 22.119 | 0.045 12"= 1,044 gpm
14:50 200 373.00 | 373.00 | 47.40 1,044 | 22.025 | 0.045 |Sample4 at 240min
15:30. 240 373.31 | 37341 47.71 | 1.044™| 21.882 | 0.046 | Tot=16,119,000 gal |
16:31 241 1,261 Step 2
15:32 242 1,261 17.5"= 1,261 gpm
15:33 243 383.12 | 383.12 57.52 1,261 21.923 | 0.046
15:34 244 383.32 | 383.32 57.72 1,261 21.847 | 0.046
1535 245 383.60 | 383.60 | 58.00 1.261 21.741 0.046
15:36 246 383.62 | 383.62 | 58.02 1,261 21.734 | 0.0486
15:37 247 383.70 | 383.70 | 58.10 1,261 21.704 | 0.046

B1401 BV#1 AquiferTesting.xls
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Time
Clock Since | Sounder| Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start (s) (Q) Down
minutes feet feet feet gpm gpm/it | ft/gpm
15:38 248 383.82 | 38382 | 58.22 1,261 21.659 | 0.046
15:39 249 383.90 | 383.90 | 58.30 1,261 21.630 | 0.046
15:40 250 383.88 | 383.88 | 58.28 1,261 21.637 | 0.046 17.5" = 1,261 gpm_
15:45 255 384.08 | 384.06 | 58.46 1,261 21.570 | 0.046 |[Sample5 at 255 min
15:50 260 384.31 | 384.31 58.71 1,261 21.478 | 0.047 17.5" = 1,261 gpm
16:55 265 384.50 | 384.50 | 58.90 1,261 21.409 | 0.047
16:00 270 384.58 | 384.58 | 58.98 1,261 21.380 | 0.047
16:10 280 384.63 | 384.63 | 59.03 1,261 21.362 | 0.047
16:20 290 384.67 | 384.67 | 59.07 1,261 21.348 | 0.047 |Sample6 at 300 min
16:30 300 384.70 | 384.70 | 59.10 1,261 21.337 | 0.047 17.5" = 1,261 gpm
16:50 320 384.74 | 384.74 | 59.14 1,261 | 21.322 | 0.047
17:10 340 384.80 | 384.80 59.20 1,261 21 3_01 0.047 |Sample? at 360 min
17:30 360 384.95 | 384.95 | 59.35 1,261 21.247 | 0.047 17.5" = 1,261 gpm
17:50 380 385.10 | 385.10 | 59.50 1,261 | 21.193 | 0.047
18:10 400 385.22 | 385.22 | 59.62 1,261 21.151 0.047
18:30 420 385.32 | 385.32 | 59.72 1,261 21.115 | 0.047
18:50 440 385.40 | 385.40 | 59.80 1,261 21.087 | 0.047 |Sample8 at 480 min
19:30 480 385.70 | 385.70 | 60.10 1,261 20.982 | 0.048 | Tot=16,431,000 gal
19:31 481 1,551 Step 3
19:32 482 1,551 26.5"= 1,551 gpm
19:33 483 399.20 | 399.20 | 73.60 1,551 21.073 | 0.047
19:34 484 399.50 | 399.50 | 73.90 1,551 20.988 | 0.048
19:35 485 399.80 | 399.80 | 74.20 1,551 20.903 | 0.048
19:36 486 399.90 | 399.90 | 74.30 1,551 20.875 | 0.048
19:37 487 399.92 | 399.92 | 74.32 1,551 20.869 | 0.048
19.38 488 400.05 | 400.05 74,45 1,551 20.833 0.048
19:39 489 400.24 | 400.24 | 74.64 1,551 20.780 | 0.048
19:40 480 400.38 | 400.38 | 74.78 1,551 20.741 0.048 28.5" = 1,551 gom
19:45 495 400.77 | 400.77 | 7517 1,551 20.633 | 0.048 |Sample9 at 495 min
19:50 500 401.16 | 401.16 | 75.56 1,551 20.527 | 0.049 26.5"= 1,551 gpm
19:55 505 401.26 | 401.26 | 75.66 1,551 20.500 | 0.049
20:00 510 401.34 | 401.34 75.74 1,551 20.478 0.049
20:10 520 401.39 | 401.39 | 75.79 1,551 | 20.464 | 0.049
20:20 530 401.44 | 401.44 | 7584 1,561 | 20.451 0.049
20:30 540 401.46 | 401.46 | 75.86 1,551 20.446 | 0.049 |Sample10at 540 min
20:50 560 401.47 | 401.47 | 75.87 1,551 20.443 | 0.049
21:10 580 401.43 | 40143 | 75.83 1,551 20.454 | 0.049
21:30 600 401.69 | 40169 | 76.09 1,551 20.384 | 0.049 |Samplei1at600 min
21:50 620 401.93 | 40183 | 76.33 1,551 20.320 | 0.049
22:10 640 402.12 | 402.12 | 76.52 1,551 20.269 | 0.049
22:30 660 402.38 | 402.38 | 76.78 1,551 20.201 0.050 26.5"= 1,551 gpm
22:50 680 402.62 | 402.62 | 77.02 1,551 20.138 | 0.050 |Samplei2at 720 min
23:30 720 402.95 | 40295 | 77.35 1,651 | 20.052 | 0050 | Tot=16,816,000 gal
2331 721 1,845 Step 4
23:32 722 1,845 37.5"= 1,845 gpm
23:33 723 416.50 | 416.50 | 90.90 1,845 | 20.297 | 0.049
23:34 724 416.59 | 416.58 | 90.99 1,845 | 20.277 | 0.049
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Time
Clock Since | Sounder| Water Draw Dis- | Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| ODraw
Start (s) (Q) Down
minutes feet feet feet apm gpm/ft | ft/gom
23:35 725 | 416.70 | 416.70 | 91.10 | 1,845 | 20.252 | 0.049
23:36 726 416.74 | 416.74 | 91.14 1,845 | 20.244 | 0.049
23:37 727 416.90 | 416.90 | 91.30 1,845 | 20.208 | 0.049
23:38 728 417.00 | 417.00 | 91.40 1,845 | 20.186 | 0.050
23:39 729 417.07 | 417.07 | 91.47 1,845 | 20.171 0.050
2340 730 417.20 | 417.20 | 91.60 1,845 | 20.142 | 0.050 37.5"= 1,845 gpm
23:45 735 417.65 | 417.65 | 92.05 1,845 | 20.043 | 0.050 [Sample13at 735 min
23:50 740 41772 | 417.72 | 9212 1,845 | 20.028 ! 0.050
23.55 745 417.80 | 417.80 | 92.20 1,845 | 20.011 0.050
0:00 750 41784 | 417.84 | 92.24 1,845 | 20.002 | 0.050 11/712007
0:10 760 417.93 | 417.93 | 92.33 1,845 | 19.983 | 0.050
0:20 770 417.98 | 417.98 92.38 1,845 19.972 0.050 |Sample14at 780 min
0:30 780 418.10 | 418.10 | 92.50 1,845 | 19.946 | 0.050 37.5"= 1,845 gpm
0:50 800 418.18 | 418.18 | 92,58 1,845 | 19.928 | 0.050
1:10 820 418.26 | 418.26 | 92.66 1,845 | 19.912 | 0.050 |SampleiSat 840 min
1:30 840 418.33 | 41833 | 92.73 1,845 | 19.896 | 0.050 37.5"=1,845gpm_|
1:50 860 418.48 | 418.48 | 92.88 1,845 | 19.864 | 0.050
2:10 880 418.64 | 418.64 | 93.04 1,845 | 19.830 | 0.050
2:30 900 418.83 | 418.83 | 93.23 1,845 | 19.790 | 0.051
2:50 920 419.03 | 419.03 | 93.43 1,845 | 19.747 | 0.051 [SampleiSat 960 min
3:30 960 419.35 | 419.35 | 93.75 1,845 | 19.680 | 0.051 | Tot=17273,000gal |
3:31 961 2,224 Step 5
3:32 962 2,224 54.5" = 2,224 gpm
3:33 963 2,224
3:34 964 438.05 | 438.05 | 112.45 | 2,224 | 19.778 | 0.051
3:35 965 438.80 | 438.80 | 113.20 | 2,224 | 19.647 | 0.051
3:36 966 439.00 | 439.00 | 113.40 | 2224 | 19.612 | 0.051
3:37 967 439.30 | 439.30 | 113.70 | 2,224 | 19.560 | 0.051
3:38 968 439.50 | 439.50 | 113.90 2,224 19.526 0.051
3:39 969 439.50 | 435.50 | 113.90 | 2,224 | 19.526 | 0.051
3:40 970 439.68 | 439.68 | 114.08 | 2,224 | 19.495 | 0.051 54.5" = 2 224 gpm
3:45 975 440,02 | 440.02 | 11442 | 2,224 19.437 0.051 [Sample17at 975 min
3:50 980 440.37 | 440.37 | 11477 2,224 19.378 0.052
3:55 985 440.70 | 440.70 | 115.10 2,224 19.322 0.052
4:.00 990 440.93 | 44093 | 115.33 | 2,224 | 19.284 | 0.052 54.5" = 2,224 gpm
4:10 1000 441,10 | 441.10 115.50 2,224 19.255 0.052 B
4:20 1010 441.23 | 441.23 | 115.63 2,224 19.234 0.052
4.30 1020 441.37 | 441.37 | 115.77 2,224 19.211 0.052 |{Sample18at 1020 min
4:50 1040 441.48 | 441.48 | 115.88 2,224 19.192 0.052
5:10 1080 44161 | 44161 | 116.01 2,224 | 19.171 0.052
5:30 1080 441.75 | 441.75 | 116.15 | 2,224 | 19.14B | 0.052 |Sample19at 1080 min
5.50 1100 | 441.85 | 44185 | 116.25 | 2,224 | 19.131 0.052
6:10 1120 | 44194 | 44194 | 116.34 | 2224 | 19.116 | 0.052
6:30 1140 44203 | 442.03 | 11643 | 2,224 | 19.102 | 0.052 54.5" = 2,224 gpm
6:50 1160 442.18 | 442.18 | 116.58 | 2,224 | 19.077 | 0.052 |Sample20at 1200 min
7:30 1200 44220 | 44220 | 116.60 | 2,224 | 19.074 | 0052 Pump off
_ Tot.=17,828,000 qal
END OF STEP TEST

Note: Maximum GPM of the efficiency curve on the pump is 2,000 to 2,200 GPM.
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Well Evacuation Record - Constant Rate Test
@ Southwest Ground-water Consultants, Inc,

Date: 11/08 - 11/10/07
Well Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE & SAG
Pump Agency: The Weber Group Static Water Level ~ 327.00
(feet bls):
Foreman: Joe / Nathan / John Measure Point: Top of sounding tube
Method of Evacuaticn; Pump - Constant Rate Test Stick Up (feet): 1.256
Average Q = 1,536 gpm
Bailer/pump size, 8-stage inline turbine shaft pump (Model Line Correction (feet): 300
capacity, make: No. 7235). Pump intake at 640 feet bls.
Water Specific Solids™
Level Temp. Cond. TDS (Rossum
Time (feet bis) (°F) pH {usfem) | (ppm) | Turbidity*| cone) Remarks
s ) T el O - 11/8/2007
11:00 327.00 SWL - Pump on
11:05 Sample 1 @ 5 min
11:15 Sample 2 @ 15 min
11:30 Sample 3 @ 30 min
11:45 Sample 4 @ 45 min
12:00 394.33 84.2 7.80 237 119 clear trace Sample 5 @ 60 min
13:00 396.38 B2.9 7.75 231 115 clear Sampls 6 @ 120 min
14:00 397.13 Sample 7 @ 180 min
15:00 397.58 80.6 7.71 233 116 clear Sample8 @ 240min & NS
DRE onsite - Diff. meter
17.00 398.05 81.1 8.05 300 150 Clear none Sample 9 @ 360 min
19:00 400.15 Sample 10 @ 480 min
21:00 400.85 80.8 8.08 300 150 clear none Sample 11 @ 600 min
) 5 ol e RN N 117912007
0:20 401.78 81.0 8.06 3C0 150 clear none
3:40 402.61 81.1 8.06 280 140 clear none
7:00 403.43 80.8 8.06 280 140 clear trace
11:00 403.3 Sample 12 @ 1440 min
SAG onsile - Diff. meter
12:00 403.4 81.1 8.01 230 150 clear none
17:00 403.45 815 8.01 231 150 clear none
DRE onsite - Diff. meter
23:40 403.92 81.3 8.04 300 150 clear none
i : el RS T F Rl e 11/10/2007
6:20 405.08 81.1 8.04 280 140 clear none
10:50 404.00 81.1 8.04 300 150 clear none
11:00 404.00 _ Pump off
END OF CONSTANT RATE TEST
Notes:

* = clear, milky, low, medium, high

DTW = Depth to Water

B1401 BV#1 AquiferTesting.xls

psfem = microsiemens/centimeter

ppm = parts per million
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(R)=Rossum Sand Cone
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Constant Rate Test Record
Southwest Ground-water Consultants, Inc.

Date: __ 11/08 - 11/10/07

Well Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE & SAG
Pump Agency: The Weber Group Static Water Level: 327.00 feet bls
Foreman: Joe / Nathan / John Measure Point: Top of sounding tube
Bailer/pump size, 8-stage inline turbine shaft pump (Model |Stick Up: 1.25 feet
capacity, make:  No. 7235). Pump intake at 640 feet bls.
Average Q: Average Q = 1,536 gpm Line Correction: 300 feet
Time
Clock Since | Sounder | Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start {s) (Q) B Down
minutes | feet feet feet gpm | gpm/t | figpm
11:00 0 327.00 0 0 - Pump on. 11/8/07
11:01 1 1 ,501 Tot.=17,830,000 g
11:02 2 1,507 10"x 8" orifice
11:03 3 1,507 25" = 1507 gpm
11:04 4 668.17 | 366.92 | 39.92 1,507 | 37.751 | 0.0265
11:05 5 668.42 | 367.17 40.17 1,607 37.516 | 0.0267
11.06 6 1,622 25.5"= 1,522 gpm
11:07 7 690.58 | 389.33 | 62.33 1,536 | 24.643 | 0.0406 | 26"~1536 gpm. | valve
11:08 8 693.42 | 392.17 65.17 1,500 23.017 | 0.0434
11:.09 9 692,63 | 391.38 64.38 1,461 22.693 | 0.0441 P3.5">1461 gpm.  valve
11:10 10 694.00 | 392.75 | 65.75 1,536 | 23.361 | 0.0428 |25"1536 gpm. | valve|
11:15 15 692.75 | 391.50 64.50 1,491 23.116 | 0.0433 |24.5=1 491gpm. | valve
11:20 20 692.67 [ 39142 | B4.42 1,507 | 23.393 | 0.0427 25" = 1507 gpm
11:30 30 694.25 [ 2393.00 | 66.00 1,507 | 22.833 | 0.0438
11:45 45 695.42 | 394.17 | 67.17 1,507 | 22.436 | 0.0446
11:50 50 695.50 [ 394.25 | 67.25 1,507 | 22.400 | 0.0446
12:00 60 695.58 | 394.33 | 67.33 1,507 | 22.382 | 0.0447
12:10 70 696.21 | 394.96 67.86 1,507 22.175 | 0.0451
12:20 80 696.13 | 394.88 67.88 1,SDZ 22.201 | 0.0450 1 vaive to keep 25"
12:30 90 6986.75 | 395.50 68.50 1,507 22.000 | 0.0455
12:40 100 697.04 | 395.79 | 68.79 1,507 | 21.807 | 0.0456
13:00 120 697.63 | 396.38 69.38 1,507 21.721 0.0460 1 valve to keep 25"
14:00 180 698.38 | 397.13 | 70.13 1,507 | 21.489 | 0.0465
14.20 200 698.41 | 397.16 70.16 1,507 21.479 | 0.0466
15:00 240 698.83 | 397.58 70.58 1,507 21.352 | 0.0468 | New Source Sample
16:00 300 699.04 | 397.79 70.79 1.507 21.288 | 0.0470 i valve to keep 25"
17:00 360 699.30 | 398.05 71.05 1.507 21.210 | 0.0471
17:40 400 699.68 | 398.43 71.43 1,507 21.098 | 0.0474
19:00 480 701.40 | 400.15 73.15 1,507 20.602 | 0.0485 25" = 1507 gpm
19:20 500 701.54 | 400.29 73.29 1,507 20.562 | 0.0486
21:00 600 702.10 | 400.85 | 73.85 1,522 | 20.609 | 0.0485 | 25.5"=1522gpm
22:40 700 702.65 | 401.40 | 74.40 1,522 | 20457 | 0.0489
0:20 800 703.03 | 401.78 | 74.78 1,536 | 20.540 | 0.0487 |26"=1536 gom. 11/9/07
2:00 900 703.40 | 402.15 | 75.15 1,536 | 20.439 | 0.0489 26" = 1538 gpm
3:40 1000 703.86 | 402.61 75.61 1,536 20.315 | 0.0492
5:20 1100 704.30 | 403.05 | 76.05 1,536 | 20.197 | 0.0485
7:00 1200 704.68 | 40343 | 76.43 1,551 | 20.293 | 0.0493 26.5"= 1,551 gpm
10:20 1400 704.58 | 403.28 | 76.28 1,536 | 20.136 | 0.0497 | New sounder. LC=301.3

Constant Rate Test Record
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Time
Clock Since | Sounder | Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start (s) (Q) Down
minufes | _feet feet feet gem [ gpm/ft [ R/gpm
13:40 1600 | 704.80 [ 40350 | 76.50 | 1,536 | 20.078 | 0.0498 | 26" = 1536 gpm
17:00 1800 | 704.75 | 403.45 | 76.45 1,636 | 20.092 | 0.0498 26" = 1536 gpm
20:20 2000 | 705.00 | 403.70 | 76.70 1,636 | 20.026 | 0.0499
23:40 2200 | 705.22 | 403.92 [ 76.92 1536 | 19.969 | 0.0501 11/10/2007
3:00 2400 | 705.91 | 40461 [ 77.61 1,536 | 19.791 [ 0.0505
6:20 2600 | 706.38 | 405.08 | 78.08 1,661 | 19.864 | 0.0503 | 26.5"=1551gpm
9:40 2800 ) 705.70 | 404.40 { 77.40 1,536 | 19.845 | 0.0504 26" = 1536 gpm
11:00 2880 | 705.30 | 404.00 | 77.00 1,522 | 19.766 | 0.0506 | 25.5"=1,522 gpm
Tot.=22,397,000 g
END OF CONSTANT RATE TEST

78,08 Max. Ddn
405.08 Max. PWL

Constant Rate Test Record
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Constant Rate Test Recovery Record
@ Southwest Ground-water Consultants, Inc.

Date: 11/10 - 11/12/2007

Well Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE
Pump Agency: Weber Static Water Level: 327.00 feet bls
Foreman: Joe / Nathan / John Measure Point: Top of sounding tube
Bailer/pump size,  8-stage inline turbine shaft pump (Model |Stick Up: 1.3 feet
capacity, make: No. 7235). Pump intake at 640 feet bls.
Average Q. Average Q = 1,536 gpm Line Correction: 0 feet
Time | Time
Clock Since Since Ratio | Sounder| Water | Resid. Remarks
Time Pump | Pump vt Reading | Level Draw
Start Stop Down
{t) (t) (s)
minutes | minutes feet feet feet _
11:00 2880 0 40510 | 403.80 76.80 Pump off. 11/10/07
11:01 2881 1 2881 316.75 | 31545 | -11.55
11:02 2882 2 1441 32020 | 31880 | -8.10
11:03 2883 3 961 343.90 | 34260 15.60
11:04 2884 4 721 | 343.80 | 34250 15.50
11:05 2885 5 577 343.30 | 342.00 15.00
11:06 2886 6 481 342.82 | 341.52 14.52
11:07 2887 7 412 342.50 | 341.20 | 14.20
11:08 2888 8 361 34212 | 34082 | 13.82
11:09 2889 9 321 34183 | 34053 | 13.53
11:10 2890 10 289 341.58 | 340.28 13.28
11:20 2900 20 145 340.03 | 338.73 11.73
11:30 2910 30 97 338.54 | 337.24 | 10.24
11:40 2920 40 73 337.86 | 336.56 9.56
11:50 2930 50 59 337.20 | 335.90 8.90
12:00 2940 60 49 336.83 | 335.53 8.53 89% recovery
12:10 2950 70 42 336.50 | 335.20 8.20
12:20 2960 80 37 336.20 | 334.90 7.90
12:30 2970 90 33 335.92 | 334.62 7.62
12:40 2980 100 30 33585 | 334.35 7.35 90% recovery
12:50 2990 110 27 335.40 | 334.10 7.10
13:00 3000 120 25 335.22 | 333.92 6.92
13:10 3010 130 23 335.05 | 333.75 6.75 91% recovery
11111/2007
11:00 4320 1440 3 329.79 | 328.49 1.49 98% recovery
N 1111212007
11.00 5760 2880 2 328.80 | 327.50 0.50 99% recovery
END OF RECOVERY TEST
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APPENDIX I
BUENA VISTA WELL #1 WELL VIDEO SURVEY




WeberGroup L.

Well Video Log

16825 S. Weber Drive, Chandler, AZ 85226-4112 * 480-961-1141 * Fax 480-961-0280

18403 W. McDowell Road, Goodyear, AZ 85338-5613 * 623-853-9901 * Fax 623-853-9902

2838 W. Ruthrauff Road, Tucson, AZ 85705-1860 * 520-887-2170 * Fax §20-408-0832

Date: 2-13-08

Customer: Arizona Beeman Drilling

Location: Take loop 303 north to Bell Road west to 219" ave. north to CAP Canal and dirt road meet,

Job #:

Follow the canal fence back south Y mile to well. Well #: Buena Vista#1
City: Surprise County: Maricopa State:  Arizona
Case Size: 16”1D Liner Size: N/A
Drilling Orig. Current
Method Rotary Depth 1480° Depth 1479 S.WL. 325°
Reference by:  Fred T. P.O. #

Type of Perforation: _Louvers from 531° to 625°, Blank casing  Type Drive _N/A

625° to 675°, Louvers from 675’ to 1460’

Blank casing 1460” to 1479".

Resuits: There is about a 1’ of oil on top of the water.

The water was dirty from 325’ to 420", cloudy from 420’ to 490’ & cloudy again from
1200 to fill.

There was minor build up on the casing from 460’ to 1460'.

There was a piece of debris or airline from 1472 into the fi
The perforations appeared mostly open w/ light fluff from 531T™tq 625, mostly open
w/ fluff from 675’ to 715°, partially open w/ fluff 715’ to 805', mostixopen w/ fluff

805’ to 920', partially open w/ fluff 920’ to 1240’ & mostly open w/ fluff.1240' to
1460°.

There were no visible defects.

GPS Elev. 1470"
N 33*42'39.3"
W 112* 32’ 53.6"

Signed: \J /m 2 ’@U[’//{S Bottom 1480’

/

3’9

kil

C:\Documents and Séftin ianne\My Documentstwell reports\azbeemanbuenavista#1.doc






APPENDIX J

BUENA VISTA WELL #1 GYROSCOPIC DIRECTIONAL SURVEY
(COMPLETED WELL)

J-1
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Southwest Exploration s -
/é\ Services, LLC GYRO - Deviation Plot: Closure View
QB vorenore gecphysics & video services » Gyro Reference :  True North
Survey Calculation Method :  Minimum Curvalure Mag Declination: 11.5 Deg
WELL # BUENA VISTA #1 DATE _2-29-08 FINAL LOCATION
CLIENT SOUTHWEST GROUND-WATER CONSULT. CLOSURE DISTANGE _2.14£T___|
FIELDISITE __ SURPRISE BEARING _5334 DEG _
COUNTY  MARICOPA STATE _ARIZONA we 143987 EL.
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APPENDIX K

BUENA VISTA WELL #1 VARIANCE REQUESTS FOR PUMPING
RATE AND WELL EFFICIENCY REQUIREMENTS




™y Southwest Ground-water Consultants, Inc.

November 29, 2007

Ms. Nancy Eberlein

City of Surprise

Water Services Department

12425 West Bell Road, Suite D100
Surprise, Arizona 85374-9002

SUBJECT: VARIANCE REQUEST OF CITY OF SURPRISE PUMP RATE AND
WELI EFFICIENCY REQUIREMENTS FOR BUENA VISTA
WELL #1 AND BUENA VISTA WELL #2

Dear Ms. Eberlein:

Southwest Ground-water Consultants, Inc. (SGC) hereby requests variances from the
City of Surprise (COS) standards for maximum pumping rate and minimum well
efficiency requirements for Buena Vista well #1 (BV#1, 55-213204) and Buena Vista
well #2 (BV#2, 55-214510). A location map for the BV wells is provided as Figure 1 in
Attachment L

The Buena Vista wells were installed by Arizona Beeman Drilling for the West Deer
Valley Water Group per the City of Surprise (COS) Technical Specifications (revised
September 8, 2006) and the SGC approved addendum. Aquifer test data and well
efficiency are summarized in Attachment II, and As-built diagrams for both wells are
presented in Attachment III.

Both wells meet COS water quality standards.

BUENA VISTA WELL #1

BV#1 is located in the NE ¥ of the NE % of the NE % of Section 10, Township 4 North,
Range 3 West of the Gila and Salt River Baseline and Meridian. BV#1 was completed to
a depth of 1,480 feet below land surface (ft bls) in November 2007. The perforated
intervals are from 530 to 625 ft bls and from 675 to 1,460 ft bls (Figure 13).

Aquifer Tests

A 20-hour step aquifer test (5 4-hour steps) was conducted at BV#1 from November 6 to
November 7, 2007 (Figure 2 and Table 1, Attachment IT). The static water level was
325.60 fit bls prior to the start of the test. A summary of the step-test results are presented
in the following chart.

2033 N. 44th Street, Suite 120
Fhoenix, Arfzora 85013 Fhoanix, Arizona
(302) 935-5647 Fax (B02) 9556-755% Preseoti, Adinona
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Buena Vista Wells Variances
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Step | Average Discharge Rate | Drawdown at End of Step | Specific Capacity
(gpm) (feet) _(gpm/ft)
1 1,044 , 47.71 219
2 1,261 " 60.10 21.0 :
3 1,551 7735 201 E
4 1,845 93.75 19.7
3 2,224 116.6 16.1

Following the step-test, a 48-hour constant rate aquifer test was conducted at BV#1 from
November 8 to November 10, 2007 (Figure 3 and Table 2, Attachment II). The static
water level was 327.00 ft bis prior to the start of the test. The average discharge rate
during the test was 1,536 gpm and the maximum drawdown was 78.08 ft bls (pumping
water level of 405.08 ft bls) resulting in a specific capacity of 19.7 gpm/ft. Once the
pumping test was completed, recovery measurements Were collected (Figure 4 and Table
2, Attachment II).

Transmissivity values for the underlying aquifer were calculated to be approximately
64,000 gallons per day per foot (gpd/ft) and 70,000 gpd/ft using the Cooper-Jacob
method and the Theis recovery method, respectively. The Theis recovery method is
subject to inherently fewer sources of error and is believed to more accurately represent
aquifer properties. Therefore, SGC feels that 70,000 gpd/ft is more representative of the
underlying aquifer.

BV#1 Well Efficiency

Determination of well efficiency should be based on the theoretical specific capacity ofa
well which is a function of the transmissivity of the aquifer. Ideally, this requires test
data from a fully penetrating test well and an observation well (Mogg, 1968). The
November 8, 2007 aquifer test performed at BV#1 did not meet these criteria.

When evaluating well efficiency, it is important to remember that conventional well
hydraulic theory assumes that laminar flow conditions exist in the aquifer during
pumping. However, turbulent flow occurring in and/or near the well and in the formation
can affect the assumptions upon which well hydraulic equations are based. Nevertheless,
given that the well efficiency is equal to the actual 1-day specific capacity (SC) divided
by the theoretical specific capacity (Driscoll, 1989), then the efficiency of BV#1 during
{he constant rate test was 47%. This number was calculated as follows:
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Well Efficiency” = 50 20 100=47%
s5C theoretical 43
where:
Q 1536
SC ...~ —=——=20 gpnv/ft Test Data
oal™ = G608 oF ( )
Q T 64,000 , Fooer
SC hswm="—= = =43 gpnV/ft (Jacob's Equation,
S 64 log 0.3:Tt 26410g 0‘3(642,000)(1)
rs (0.75)"(0.086)
and :

Q =discharge rate = 1,536 gallons per minute (gpm)
s = drawdown = 76.28 feet
r = well radius = 0.75 feet
t =time =1day
T = transmissivity = 64,000 gpd/ft
S = SpecificYield = 0.086

reference:
*  JL.Mogg (1968) “Step Drawdown Test Needs Critical Review.” The Johnson
Drillers’ Journal, July-August, Johnson Division, UOP, Inc., St. Paul, MN.

Fletcher Driscoll, Groundwater and Wells, 2nd Edition (1989) p558.

The head loss due to laminar flow of the well was also evaluated based on data collected
during the step test using a method described by Bierschenk (1964). The formation loss
coefficient, B, and the well loss coefficient, C, were determined based on a linear
regression analysis of the specific drawdown versus discharge. The remaining
coefficients were used to calculate the percentage of laminar flow at pump rates of 1,500
gpm (83.0%), 1,750 gpm (80.7%), 1,900 gpm (79.4%), and 2,100 gpm (77.7%) (Figure 5,
Attachment II).

‘Well Spacing Analysis

The maximum pump rate for well BV#1 was determined according to ADWR well
spacing rules, which requires that the nearest Well of Record (as defined by ADWR Rule
R12-15-1301) not be impacted by more than ten feet of drawdown in a five-year period.
Aquifer parameters used in the analysis include transmissivity (T), specific yield (Sy) and
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saturated thickness (b). These values were derived from the constant rate test, the Salt
River Valley (SRV) Model of ground-water flow (Corell and Corkhill, 1994), and the
difference between the static water level elevation and the bottom elevation of the
lowermost perforations, respectively. Three image well boundaries have been included

in the analysis (Figure 6, Attachment IT). The parameters for this well are summarized in
the chart below.

Parameter Unit
Transmissivity 70,000 gpd/ft
Specific Yield 0.086
Saturated Thickness 1,133 ft

The aquifer impact was estimated using THWELLS v 4.01 multi-Theis analysis software
(van der Heijde, 1996), which uses the Theis non-equilibrium equation (1935).
THWELLS calculates drawdown over a grid of specified data points. Using the
unconfined aquifer option, the calculated drawdown at each well was corrected using the
method described by Jacob (1946).

The drawdown grid after 5 years of pumping was calculated assuming that the proposed
well continuously pumps at the rate of 2,822.8 acre-feet per year (1,750 gallons per minute)
(Figure 7, Attachment I). However, the well will be operated only 80% of the time. This
equates to a pumping rate of 2,188 gpm (1,750 + 0.8).

Based on the results presented above, SGC recommends that BV#1 be equipped with a
permanent pump capable of producing 2,100 gpm. Based on a pumping rate of 2,188
gpm, the specific capacity measured during the constant rate test (19.7 gpm/ft), and the
static water level of 327.00 ft bls, the maximum drawdown would be equal to 111.1 ft
bls, which is equivalent to a pumping water level of 438.1 ft bls. However, for continuity
with BV#2, the recommended pumping rate is 1,900 gpm resulting in a pumping water
level of 417 feet.

BUENA VISTA WELL 2

Buena Vista well 2 (ADWR Registration No. 55-214510) is located in the NW % of the
SW Y of the NW % of Section 11, Township 4 North, Range 3 West of the Gila and Salt
River Baseline and Meridian. BV#2 was completed to a depth of 1,480 ft bls in October
2007. The perforated intervals are from 550 to 600 ft bls, from 650 to 1,070 fi bls, and
from 1,100 to 1,460 ft bls.

Aquifer Tests

A 20-hour step aquifer test (5 4-hour steps) was conducted at BV#2 from October 1 to
October 2, 2007 (Figure 8 and Table 3, Attachment II). The static water level was 316.05
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ft bls prior to the start of the test. A summary of the step-test results are presented in the
following chart.

Step | Average Discharge Rate | Drawdown at End of Step | Specilic Capacity
(gnm) (feet) (gpm/ft)
1 1,100 53.53 : 20.5
2 1,500 76.19 [ 19.7
3 1,900 99.28 19.1
4 2,300 124.88 184
3 2,700 148.15 18.2

Following the step-test, a 48-hour constant rate aquifer test was conducted at BV#2 from
November 8 to November 10, 2007 (Figure 9 and Table 4, Attachment II). The static
water level was 318.42 ft bls prior to the start of the test. The average discharge rate
during the test was 1,500 gpm and the maximum drawdown was 78.30 ft bls (pumping
water level of 306.72 ft bls), resulting in a specific capacity of 19.2 gpm/ft. Once the
pumping test was completed, recovery measurements were collected (Figure 10 and
Table 4, Attachment II).

Transmissivity values for the underlying aquifer were calculated to be approximately
61,000 gpd/ft and 55,000 gpd/ft using the Cooper-Jacob method and the Theis recovery
method, respectively. The Theis recovery method is subject to inherently fewer sources
of error and is believed to more accurately represent aquifer properties. Therefore, SGC
feels that 55,000 gpd/ft is more representative of the underlying aquifer.

Well Efficiency

The well efficiency of BV#2 was calculated using the same method and assumptions
described for BV#1. The well efficiency during the constant rate test of October 3, 2007,
was calculated to be 46% using the Cooper-Jacob method. This number was calculated
as follows:
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Well Efficiency” = — 2 =1 100 = 46%
SC thearetical 41
where
Q 1500
8C ™ r =698 = 19 gpm/ft (Test Data)
Q T 61,000 :
SC peoretica = — = = = 4] gpm/ft  (Jacob's Equation)
S 264log O.ETt 26410g 0.3(612,000)(1)
rs (0.75)°(0.086)
and :
O =discharge rate = 1,500 gallons per minute (gpm)
s = drawdown = 76.98 feet
r = well radius = 0.75 feet
t =time =lday .
T = transmissivity = 61,000 gpd/ft
S = SpecificYield = 0.086
reference:

* J.L.Mogg (1968) “Step Drawdown Test Needs Critical Review.” The Johnson
Drillers’ Journal, July-August, Johnson Division, UOP, Inc., St. Paul, MN.

Fletcher Driscoll, Groundwater and Wells, 2nd Edition (1989) p558.

Using the Bierschenk (1964) method, the percentage of laminar flow for pump rates of
1,500 gpm, 1,575 gpm, and 1,900 gpm were calculated to be 86.4%, 85.8%, and 83.4%,
respectively (Figure 11, Attachment II).

Well Spacing Analysis

The maximum pump rate for well BV#2 was determined according to ADWR well
spacing rules, which requires that the nearest Well of Record (as defined by ADWR Rule
R12-15-1301) not be impacted by more than ten feet of drawdown in a five-year period.
Aqpifer parameters used in the analysis include transmissivity (T), specific yield (Sy) and
saturated thickness (b). These values were derived from the constant rate test, the Salt
River Valley (SRV) Model of ground-water flow (Corell and Corkhill, 1994), and the
difference between the static water level elevation and the bottom elevation of the
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lowermost perforations, respectively. Three image well boundaries have been included
in the analysis (Figure 6, Attachment II). The parameters for this well are sumnmarized in
the chart below.

Paramecter Unit
Transmissivity 55,000 gpd/ft
' Specific Yield 0.086
[ saturated Thickness 1,142 ft

The aquifer impact was estimated using THWELLS v 4.01 multi-Theis analysis software
(van der Heijde, 1996), which uses the Theis nonequilibrium equation (1935).
THWELLS calculates drawdown over a grid of specified data points. Using the
unconfined aquifer option, the calculated drawdown at each well was corrected using the
method described by Jacob (1946).

The drawdown grid after 5 years of pumping was calculated assuming that the proposed
well continuously pumps at the rate of 2,540.5 acre-feet per year (1,575 gallons per minute)
(Figure 12, Attachment IT). However, the well will be operated only 80% of the time. This
equates to a pumping rate of 1,967 gpm (1,575 < 0.8).

Based on the results presented above, SGC recommends that BV#2 be supplied with a
permanent pump capable of producing 1,900 gpm. Based on a pumping rate of 1,967
gpm, the specific capacity measured during the constant rate test (19.2 gpnv/ft), and the
static water level of 318.42 ft bls, the maximum drawdown would be equal to 102.4 ft
bls, which is equivalent to a pumping water level of 420.82 ft bls.

VARIANCES REQUESTED

On behalf of the West Deer Valley Water Group, SGC requests that the City of Surprise
grant variances from the COS standards for maximum pumping rate and minimum well
efficiency requirements for Buena Vista wells BV#1 and BV#2 based on the information
provided. SGC believes that both wells were constructed and developed to their greatest
potential and in compliance with the standards and review of the COS and the standards
of the drilling industry. The variance requesis are:

Well COS Well Varianee COS Weli Variance Request
Performance Request Efficiency
Standard Standard (%)
(gpm) (gpm) (o)
BV#1 1500 1900 85 47% T9x
BVi#2 1500 1900 85 L 46% 83**

* Based on constant rate test using the Cooper-Jacob method.
+* Based on percentage of laminar flow using the Bierschenk (1964) method.
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Please call if you have any questions, or require any additional information.

Sincerely,

Southwest Ground-water Consultants, Inc.

Stephen D. Noel, P.G.
President

Attachments: Attachment I:
Figure 1 - Well Location Map
Attachment II:
Table 1 — Step Test Record, Buena Vista Well #1
Table 2 — Constant Rate test and Recovery Records, Buena Vista Well #1
Table 3 — Step Test Record, Buena Vista Well #2
Table 4 — Constant Rate test and Recovery Records, Buena Vista Well #2
Figure 2 — BV#1 Step Test
Figure 3 - BV#1 Constant Rate Test
Figure 4 —- BV#1 Recovery Test
Figure 5 — BV#1 Headloss Plot
Figure 6 — Buena Vista Wells Well Spacing Image ‘Well Boundaries
Figure 7 — BV#1 Well Spacing Analysis
Figure 8 — BV#2 Step Test
Figure 9 — BV#2 Constant Rate Test
Figure 10 - BV#2 Recovery Test
Figure 11— BV#2 Headloss Plot
Figure 12 — BV#2 Well Spacing Analysis
Attachment III:
Figure 13 — BV#1 As-built Diagram
Figure 14 — BV#1 As-built Diagram

G Ms. Leah Grogan, Taylor Woodrow
Mr. Brandon Squire, P.E., Kimley-Hom and Associates, Inc.
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3 Egural’-‘—-‘Well Location Map
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ATTACHMENT II

Table 1 — BV#1 Step Test Record
Table 2 — BV#1 Constant Rate Test and Recovery Test Records
Table 3 — BV#2 Step Test Record
Table 4 — BV#2 Constant Rate Test and Recovery Test Records

Figure 2 — BV#1 Step Test Data Plot

Figure 3 - BV#1 Constant Rate Test Data Plot

Figure 4 — BV#1 Constant Rate Recovery Test Data Plot
Figure 5 — BV#1 Head Loss Due to Laminar Flow
Figure 6 — Buena Vista Well Spacing Setup

Figure 7 — BV#1 Well Spacing Analysis

Figure 8 — BV#2 Step Test Data Plot

Figure 9 — BV#2 Constant Rate Test Data Plot

Figure 10 — BV#2 Constant Rate Recovery Test Data Plot
Figure 11 — BV#2 Head Loss Due to Laminar ¥Flow
Figure 12 — BV#2 Well Spacing Analysis
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TABLE 1

STEP TEST RECORD
BUENA VISTA WELL #1



Step Test Record

Southwest Ground-water Consultants, Inc.

Date:  11/06 - 11/07/07

Wetl Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE
Pump Agency: The Weber Group Static Water Level: 325.60 feetbls
Foreman: Omar Measure Point: Top of sounding tube
Bailer/pump size, 8-stage inline turbine shaft pump {(Model |Stick Up: 0 feet
capacity, maks: No. 7235). Pump intake at 640 feet bls.
Average Q: Five, 4-hour steps @ 1044, 1261, 1551, |Line Correction: 0 feet
1845, and 2224 gpm
Time
Clock Since | Sounder| Water Draw Dis- Specific | Spacific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start (s) (Q) Down
minutes feet faet feet gpm gpm/t | ftigpm
11:30 0 32560 | 325.60 0 0 Pump on. Step 1
11:31 1 1,022 Tot.=15,865,0009 |
11:32 2 1,022 111612007
11:33 3 365.40 | 365.40 | 39.80 1.022 | 25678 | 0.039 10"x8" orifice
11:34 4 365.77 | 36577 | 40.17 1,022 | 25442 | 0.039 11.5" = 1,022 gpm
11:35 5 366.07 | 366.07 | 40.47 1,022 1 25.253 | 0.040
11:36 8 366.40 | 366.40 | 40.80 1,022 | 25.049 | 0.040
11:37 7 366.74 | 366.74 | 41.14 1,022 | 24.842 | 0.040
11:38 8 357.70 | 367.70 | 42.10 1,022 | 24.2768 | 0.041
11:39 9 367.50 | 367.50 | 41.90 1,022 | 24.391 0.041
11:40 10 387.63 | 36763 | 42.03 1,033 | 24.578 | 0.041 11.75" = 1,033 gpm
11:45 15 368.34 | 388.34 | 4274 1,033 | 24.169 | 0.041 Sample1 at 15 min
11:50 20 369.00 | 369.00 | 43.40 1,033 | 23.802 | 0.042
11:55 25 369.59 | 369.59 | 43.99 1,033 | 23.483 | 0.043
12:00 30 370.03 | 370.03 | 44.43 1,044 | 23.498 | 0.043 12" = 1,044 gpm
12:10 40 370.63 | 370.63 | 45.03 1,044 | 23.185 | 0.043
12:20 50 371.20 | 371.20 | 45.80 1,044 | 22.895 | 0.044
12:30 80 371.59 | 371.59 | 45.99 1,044 | 22.701 3.044 Sample2 at 60 min
42:50 30 372.08 | 372.08 | 46.48 1,044 | 22.461 0.045
13:10 100 372.49 | 372.49 | 46.89 1,044 | 22265 | 0.045 12" = 1,044 gpm
13:30 120 372.80 | 372.80 | 47.20 1044 | 22.119 | 0.045 | Sample3 at 120 min
13:50 140 372.53 | 372563 | 48.93 1,044 | 22.246 | 0.045
14:10 160 372.80 | 372.80 | 47.20 1,044 | 22119 | 0.045
14:30 180 372.80 | 372.80 | 47.20 1,044 | 22.119 | 0.045 12" = 1,044 gpm
14:50 200 373.00 | 373.00 | 47.40 1,044 | 22.025 | 0.045 | Sampled at 240min
15:30 240 373.31 | 373.31 | 47.71 1044 | 21.882 | 0.048 | Tot=16,119,000 gal
15:31 241 1,261 Step 2
15:32 242 1.261 17.5"= 1,261 gpm
15:33 243 383.12 | 383.12 | 57.52 1,261 21.923 | 0.046
15:34 244 383.32 | 383.32 | 57.72 1,261 | 21.847 | 0.046
15:35 245 383.80 | 383.60 | 58.00 1,261 21.741 | 0.048
15:36 246 383.62 | 383.62 | 58.02 1,261 21.734 | 0.048
15:37 247 383.70 | 383.70 | 58.10 1,261 21.704 | 0.046

81401 BV#1 AquiferTesting 1 Step Test Record



Time
Clock Since | Sounder| Water Draw Dis- | Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge { Capacity] Draw
Start (s) (Q) Down
minutes feet feet feet gpm gpmVit | ftfgpm
15:38 248 383.82 | 383.82 | 58.22 1,261 | 21.659 | 0.046
15:39 249 383.90 | 383.90 | 58.3C 1,261 | 21.630 | 0.046
15:40 250 383.88 | 383.88 | 58.28 1,261 | 21,637 | 0.046 17.5" = 1,261 gpm
15:45 255 384.06 | 384.06 | 5846 1261 | 21.570 | 0.046 | Sample5 at255 min
15:50 260 384,31 | 384.31 | 58.71 1,261 | 21.478 | 0.047 17.5" = 1,261 gpm
15:55 265 384.50 | 384.50 | 58.90 1,261 | 21.409 | 0.047
16:00 270 384.58 | 384.58 | 58.98 1,261 | 21.380 | 0.047
16:10 280 384.63 | 384.63 | 59.03 1,261 | 21.362 | 0.047
16:20 290 38467 | 384.67 | 59.07 1,281 21.348 | 0.047 | Sample6 at 300 min
16:30 300 384.70 | 384.70 | 59.10 1,281 [ 21.337 | 0.047 17.5" =1,261 gpm
16:50 320 384.74 | 384.74 | 59.14 1,261 | 21.322 | 0.047
17:10 340 384.80 | 384.80 | 59.20 1,261 | 21.301 0.047 | Sample7 at 360 min
17:30 360 38495 | 384.95 | 59.35 1,261 | 21.247 | 0.047 17.5" = 1,261 gpm
17:50 380 385.10 | 385.10 | 59.50 1261 | 21.193 | 0.047
18:10 400 385.22 | 385.22 | 59.62 1,261 | 21.151 0.047
18:30 420 385,32 | 385.32 | 59.72 1,261 | 21.115 | 0.047
18:50 440 385.40 | 385.40 | 59.80 1261 | 21.087 | 0.047 | Sample8 at480 min
19:30 480 385.70 | 385.70 | 60.10 1,261 | 20.982 | 0.048 | Tot=16,431,000 gal
19:31 481 1,551 Step 3
19:32 482 1,551 26.5"=1,5651 gpm
19:33 483 399.20 | 3989.20 | 73.80 1,551 | 21.073 | 0.047
19:34 484 399.50 ] 389.50 | 73.90 1,551 | 20.988 | 0.048
19:35 485 309.80 | 399.80 | 74.20 1,551 | 20.903 | 0.048
18:36 488 399.90 | 3938.90 | 74.30 1,551 | 20.875 | 0.048
19:37 487 399.92 | 399.92 | 74.32 1,551 | 20.869 | 0.048
19:38 488 400.05 | 400.05 | 74.45 1,551 | 20.833 | 0.048
19:39 489 400.24 | 40024 | 7464 1,551 | 20.780 | 0.048
19:40 490 400.38 | 400.33 | 74.78 1,551 | 20.741 0.048 28.5" = 1,551 gpm
19:45 495 400.77 | 400.77 | 75.17 1,551 | 20.633 | 0.048 | Sample® at49S min
19:50 500 401.16 | 401.16 | 75.56 1,551 | 20.527 | 0.049 26.5" =1,551 gpm
19:55 505 401.26 | 401.26 | 75.66 1,551 | 20.500 | 0.048
20:00 510 401.34 | 401.34 | 75.74 1,551 | 20.478 | 0.049
20:10 520 401.39 | 401.39 | 75.79 1,551 | 20.4684 | 0.049
20:20 530 401.44 | 401.44 | 75.84 1,551 | 20.451 | 0.049
20:30 540 40146 | 4D01.48 | 75.86 1,551 | 20.446 | 0.049 | Sample10 st 540 min
20.50 560 401.47 | 401.47 | 75.87 1,551 | 20.443 | 0.049
21:10 580 401.43 | 401.43 | 75.83 1,551 | 20.454 | 0.049
21:30 600 401,69 | 401.69 | 76.09 1551 | 20.384 | 0.049 | Samplei1 at 600 min
21:50 620 401.93 | 401.93 | 78.33 1,551 | 20.320 | 0.049
22:10 640 402.12 | 402.12 | 76.52 1,551 | 20269 | 0.049
22:30 860 402,38 | 402.38 | 76.78 1,551 | 20.201 0.050 26.5" = 1,551 gpm
22:50 680 402.62 | 40262 | 77.02 1551 | 20.138 | 0.050 | Sample12 at 720 min
23:30 720 402.95 | 402.95 | 77.35 1551 | 20.052 | 0.050 | Tot=16,816,000gal
23:31 721 1,845 Step 4
23:32 722 1,845 37.5"=1,845 gpm
23:33 723 416.50 | 416.50 | ©80.90 1,845 | 20.297 | 0.049
23:34 724 416.59 | 416.59 | 90.99 1,845 | 20277 | 0.048
B1401 BV#1 AquiferTesting 2 Step Test Record



Time
Clock Since | Sounder| Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start (s) (Q) Down
minutes feet feet feet gpm gpm/ft | it/gpm
23:35 725 416.70 | 416.70 | 91.10 1,845 | 20.252 | 0.049
23:36 726 416,74 | 416.74 | 91.14 1,845 | 20.244 | 0.049
23:37 727 416,90 | 416.90 | 91.30 1845 | 20.208 | 0.048
23:38 728 417.00 | 417.00 | 91.40 1845 | 20.186 | 0.050
23:39 729 417.07 | 417.07 | 91.47 1.845 | 20.171 0.050
23:40 730 41720 | 417.20 | 91.60 1,845 | 20.142 | 0.050 37.5"= 1,845 gpm
23:45 735 41765 | 417.65 | 92.05 1845 | 20.043 | 0.050 | Sample 13at 735 min
23.50 740 417.72 | 417.72 | 9212 1845 | 20.028 | 0.050
23:55 745 417.80 | 417.80 | 92.20 1,845 | 20.011 0.050
0:00 750 41784 | 417.84 | 92.24 1,845 | 20.002 | 0.050 111712007
0:10 760 417.93 | 417.93 | 92.33 1.845 | 19.983 | 0.050
0:20 770 41798 | 417.98 | 92.38 1,845 10.972 | 0.050 | Sample14 at 780 min
0:30 780 418.10 | 418.10 | 92.50 1,845 19.946 | 0.050 37.5"= 1,845 gpm
0:50 800 418.18 | 418.18 | 92.58 1,845 | 19.929 [ 0.080
1:10 320 41826 | 418.26 | 92.66 1845 | 79.912 | 0.050 | Sample15 at 840 min
1:30 340 41833 | 418.33 | 92.73 1,845 19.886 | 0.050 37.5" =~ 1,845 gpm
1.50 860 418.48 | 418.48 | 92.88 1845 | 19.864 | 0.050
2:10 880 41864 | 418.84 | 93.04 1845 | 19.830 | 0.050
2:30 900 418.83 | 418.83 | 93.23 1,845 19.790 | 0.051
2:50 920 419.03 | 419.03 | 93.43 1,845 19.747 | 0.051 | Semple16at 960 min
3:30 960 419.35 | 41935 | 83.75 1845 | 19.680 | 0.051 | Tot=17.273,000 gal
a3 961 2,224 Step 5
3:32 962 2,224 54.5"= 2,224 gpm
3.33 963 2,224
3:34 964 438.05 | 438.05 | 11245 | 2,224 19.778 | 0.051
3:35 965 438.80 | 438.80 | 113.20 | 2,224 19.647 | 0.051
3:36 966 439.00 | 439.00 | 113.40 | 2,224 19.612 | 0.031
3:37 967 23030 | 439.30 | 113.70 | 2,224 | 19.560 | 0.051
3:38 968 439.50 | 439.50 | 113.90 | 2,224 19.526 | 0.051
3:39 969 23950 | 439.50 | 113.90 | 2,224 | 19.526 | 0.051
2:40 970 23068 | 43968 | 114.08 | 2,224 | 19.495 | 0.051 54.5"= 2,224 gpm
3:45 975 440.02 | 440.02 | 11442 | 2224 19.437 | 0.051 | Sample1? at 875 min
3:50 980 240.37 | 440.37 | 114.77 | 2,224 | 19.378 | 0.052
3:55 985 240.70 | 440.70 | 11510 | 2,224 | 19.322 0.052
4.00 990 440,93 | 440.93 115.33 2,224 19.284 0.052 545"~ 2224 gpm
4:10 1000 22110 | 441.10 | 115650 | 2,224 | 19.255 | 0.052
4:20 1010 44123 | 44123 | 11563 | 2224 10.234 | 0.052
4:30 1020 441.37 | 441.37 | 115.77 | 2,224 19.211 0.052 |Sample18 at 1020 min
4:50 1040 241.48 | 441.48 | 115.88 | 2,224 | 19.192 | 0.052
5:10 1060 44161 | 441.81 | 116.01 2,224 | 19.1471 0.052
5:30 1080 441.75 | 441,75 | 116.15 | 2,224 19.148 | 0.052 |Sample19 at 1080 min
5:50 1100 44185 | 441.85 | 11625 | 2,224 | 19.131 0.052
6:10 1120 441.94 | 44194 | 116.34 | 2,224 19.116 | 0.052
6:30 1140 242.03 | 442.03 | 116.43 | 2,224 | 19.102 | 0.052 54.5"= 2,224 gpm
8:50 1160 44218 | 442.18 | 116.58 | 2,224 | 19.077 | 0.052 Sample20 at 1200 min
7:30 1200 24220 | 44220 | 116.60 | 2,224 | 19.074 | 0.052 Pump off
Tot.=17.828,000 gal
END OF STEP TEST

Note: Maximum GPM of the efficiency curve on the pump is 2,000 to 2,200 GPM.

B1401 BV#1 AguiferTesting

Step Test Record
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Constant Rate Test Record
{;‘&,5 Southwest Ground-wateyr Consultants, Inc.

Date:  11/08 - 11/10/07

Well Number: 55-213204 Job Title: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE & SAG
Pump Agency: The Weber Group Static Water Level: 327.00 feet bis
Foreman: Joe / Nathan / John Measure Point: Top of sounding tube
Bailer/pump size, 8-stage infine turbine shait pump {Model |Stick Up: 1.25 fest
capacity, make:  No. 7235). Pump intake at 640 feet bls.
Average Q: Average Q = 1,536 gpm Line Correction: 300 feet
Time
Clock Since | Sounder| Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading | Lavel Down | Charge | Capacity| ODraw
Start (s) Q Down
minuies | feet feet fest gpm gpm/At | ft/gpm
11:00 0 327.00 0 0 Pump on. 11/8/07
11:01 1 1,507 Tot.=17,830,000 g
11:02 2 1,507 10"x 8" orifice
11:03 3 1,507 25" = 1507 gpm
11:04 4 668.17 | 366.92 | 39.92 1,507 | 37.751 | 0.0265
11:05 5 668.42 | 367.17 40.17 1,507 37.516 | 0.0267
11.06 6 1,522 25.5" = 1,522 gpm
11:07 7 690.58 | 389.33 | 6233 1536 | 24643 | 0.0408 |26'=1536 gpm. | vaive
1108 8 693.42 | 392.17 | 656.17 1,500 | 23.017 | 0.0434
11:09 9 592.63 | 391.38 | 64.38 1,461 | 22.693 | 0.0441 P3.5'=1461 gpm. 1 valve
11:10 10 594.00 | 392.75 65.75 1,536 23.361 | 0.0428 |26"=1536 gpm. | valve |
11:15 15 892.75 | 391.50 | 64.50 1,491 | 23.116 | 0.0433 |24.5"=1491gpm. t valve
11:20 20 692.67 | 391.42 | 64.42 1,507 | 23.303 | 0.0427 25" = 1507 gpm
11:30 30 694.25 | 393.00 66.00 1,507 22.833 | 0.0438
11:45 45 695.42 | 394.17 67.17 1,507 22,436 | 0.0446
11:50 50 695.50 | 394.25 67.25 1,507 22,409 | 0.0446
12:00 50 695.58 | 394.33 | B7.33 1,507 | 22.382 | 0.0447
12:10 70 80821 | 394.96 | 6786 1507 | 22.175 | 0.0451
12:20 80 §696.13 | 394.38 | 67.88 1507 | 22.201 | 0.0450 | 1 valvatokeep 25"
12:30 20 695.75 | 395.50 | ©8.50 1,507 | 22.000 | 0.0455
12:40 100 597.04 | 395.79 68.79 1,507 21.907 | 0.0456
13:00 120 697.63 | 396.38 | ©9.38 1,507 | 21.721 | 0.0460 1 valve to keep 25"
14:00 180 608.38 | 3987.13 70.13 1,607 21.489 | 0.0465
14:20 200 698.41 | 397.16 70.16 1,607 21.479 | 0.0466
15:00 240 598.83 | 397.58 70.58 1,507 | 21.352 | 0.0468 | New Source Sample
16:00 300 699.04 | 397.79 | 70.79 1,507 | 21.288 | 0.0470 { valve to keep 25"
17:00 360 £599.30 | 398.05 | 71.05 1,507 | 21.210 | 0.0471
17:40 400 £609.68 | 398.43 | 7143 1,507 | 21.098 | 0.0474
19:00 480 701.40 | 400.15 | 73.15 1,507 | 20.602 | 0.0485 25" = 1507 gpm
19:20 500 701.54 | 400.29 | 73.29 1,507 | 20.562 | 0.0486
21:00 600 702.10 | 400.85 | 73.85 1,522 | 20.609 | 0.0485 25.5" = 1,522 gpm
22:40 700 702.65 | 401.40 | 7440 1,522 | 20.457 | 0.0489
0:20 800 703.03 | 401.78 | 74.78 1536 | 20.540 | 0.0487 |26°=1536 gpm. 11/8/07
2:00 800 703.40 | 40215 | 75.15 1,536 | 20.439 | 0.0489 26" = 1536 gpm
3:40 1000 703.86 | 40261 | 7581 1,536 | 20.315 | 0.0492
5:20 1100 704.30 | 403.05 | 76.05 1,536 | 20.197 | 0.0485
7:00 1200 70468 | 403.43 | 76.43 1,551 | 20.203 | 0.0483 26.5" = 1,551 gpm
10:20 1400 704.58 § 403.23 76.28 1,536 20.136 | 0.0497 | Jwvenunsi . LC=301.3

Constant Rate Test Record
B1401 BV#1 AquiferTesting 1



Time
Clock Since | Sounder| Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start ‘ (s) (Q) Down
minutes feet fest feet gpm gpm/ft | ftigpm
13:40 1600 704.80 | 40350 76.50 1,536 20.078 | 0.0498 26" = 1536 gpm
17:00 1800 704.75 | 40245 76.45 1,536 20.002 | 0.0498 26" = 1536 gpm
20:20 2000 705.00 | s03.70 TSI 1,536 20.026 | 0.0499
23:40 2200 705,22 | 403.92 522 1,536 19.969 | 0.0501 111012007
3:00 2400 705.91 | 40461 | 7.8 1,536 16.791 | 0.0505
6:20 2600 706.38 | 105.08 75.08 1,551 19.864 | 0.0503 28.5" = 1,551 gpm
9:40 2800 705.70 | 40440 17 40 1,538 10.845 | 0.0504 26" = 1536 gpm
11:00 2880 705.30 | 40400 FTO0 1,522 19.766 | 0.0508 255" = 1,622 gpm
Tot.=22,397,000 ¢
END OF CONSTANT RATE TEST

B1401 BV#1 AquiferTesting

72.08 Max Loa
425,08 Ao, FWL
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Constant Rate Test Recovery Record
% Southwest Ground-water Consultants, Inee - -

Date: 11/10 - 11/12/2007

Well Number: 55-213204 Job Titic: Buena Vista Well #1 (North)
Job Number: B1401 Reported By: DRE
Pump Agency: Weker Static Water Laval: 327.00 feetbls
Foreman: Joe / Nathan / John Measure Point: Top of sounding tude
Bailer/pump size,  8-stage Tmline turbine shatt pump (Model |Stick Up: 1.3 feet
capacity, make: No. 7235). Pump intake at 640 feet bis.
Average Q: Average Q = 1,536 gpm Line Corraction: 0 feet
Time Time
Cleck Since Since Rato | Sounder| Water | Resid. Remarks
Time Pump Pump ' Reading | Level Draw
Start Stop Down
{t) {t) (s
minutes | minutes feet feet feet _

11:00 2830 0 20510 | 403.80 | 76.80 |  Pump off. 11/10/07

1101 2881 1 2881 316.75 | 315.45 | -11.55

11:02 2882 2 1441 320.20 | 318.90 | -8.10

11:03 2883 3 961 34390 | 342.60 | 1580

11:04 2884 4 721 343.80 | 342.50 | 15.50

11:05 2885 5 577 34330 | 34200 | 1500

11:08 2886 6 481 34282 | 34152 | 14.52

11:07 2887 T 412 34250 | 341.20 | 14.20

11:08 2838 8 361 34212 | 340.82 | 13.82

11:089 2889 9 321 34133 | 340.53 | 13.53

11:10 2890 10 289 34158 | 340.28 | 13.28

11:20 2900 20 145 340.03 | 338.73 11.73

11:30 2940 30 97 33854 | 337.24 | 10.24

11:40 2920 40 73 337.86 | 338.56 9.56

11.50 2930 50 59 337.20 | 335.90 8.90

12:00 2940 60 49 336.83 | 335.53 3.53 39% recovery

12:10 25850 70 42 338.50 | 335.20 8.20

12:20 2960 80 37 336.20 | 334.90 7.20

12:30 2970 90 33 33592 | 33482 7.62

12:40 - 2980 100 30 335.865 | 334.35 7.35 90% racovery

12:50 2990 110 27 335.40 | 334.10 7.10

13:.00 3000 120 25 33522 | 333.92 6.92 51% racovery

13:10 3010 130 23 335.05 [ 333.75 8.75 ;

111112007
11:00 4320 1440 3 329.79 | 328.49 1.49 98% recovery
. 11/1212007
11:00 5760 2880 2 328.80 | 327.50 0.50 99% recovery
END OF RECOVERY TEST

B1401 BV#1 AquiferTesting 1 Constant Rate Test Recovery Record
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Step Test Record

‘ A Southwest Ground-water Consultants, Inc.

Date:  10/01 - 10/02/07
Well Number: 55-214510 Job Title: Buena Vista Well #2 (South)
Job Numbar: B1401 Reporied By: GRE, SAG & KG
Pump Agency: The Weber Group Static Water Level: 316.05 feet bls
Foreman: Butch Measure Point: Top of sounding tube
Bailer/pump size, 14RM 8-stage inline turbine shaft pump. Stick Up: 0 feet
capacity, make: Pump intake at 650 feet bis.
Average Q: Five, 4-hour steps @ 1100, 1500, 1800, |Line Correction: 0 feet
2300, and 2700 gpm
~ Time
Clock Since | Sounder | Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity | Draw
Start (s) (Q) Down
minutes feet feet feet gpm gpmiit | ft/gpm
11:30 0 316.05 | 316.05 0 0 [ Pump on. Step 1
11:31 1 35526 | 35526 | 39.21 1,100 | 28.054 | 0.036 Tol.=8,092,000 g
11:32 2 356.28 | 356.28 | 40.23 1,400 | 27.343 | 0.037 10/1/2007
11:33 3 358.87 | 358.87 | 42.82 1,900 | 25.689 | 0.039 10"x8" orifice
11:34 4 35049 | 350.49 | 43.44 1,100 | 25.322 | 0.039
11:35 5 350.73 | 359.73 | 43.68 1,100 | 25.183 | 0.040
11:36 8 360.35 | 360.35 | 44.30 1,100 | 24.831 0.040
11:37 7 360.50 | 360.50 | 44.45 1,100 | 24.747 | 0.040
11:38 8 360.90 | 360.90 | 44.85 1,100 | 24.526 | 0.041
11:38 9 361.21 | 381.21 45.16 1,100 | 24.358 | 0.041
11:40 10 361.42 | 361.42 | 4537 1,100 | 24245 | 0.041
11:50 20 362.88 | 362.88 | 46.83 1,100 | 23.439 | 0.043
12:00 30 36365 | 363.65 | 47.60 1,100 | 23.109 | 0.043
12:10 40 364.05 | 364.05 | 48.00 1,100 | 22917 | 0.044 12.5"= 1,085 gpm
12:20 50 365.52 | 365.52 | 49.47 1,100 | 22.236 | 0.045
12:30 60 366,18 | 366.18 | 50.13 1,100 | 21.943 | 0.046
12:50 80 366.94 | 366.94 | 50.89 1,100 | 21.615 | 0.046
13:10 100 387.32 | 357.32 | 51.27 1,100 | 21.455 | 0.047
13:30 120 367.55 | 387.55 | 51.50 1,100 | 21.358 | 0.047 13.25" = 1,097 gpm
13:50 140 367.91 | 367.91 51.86 1,100 | 21.211 0.047
14:10 160 368.00 | 368.00 | 51.95 1,400 | 21.174 | 0.047 13.25" = 1,097 gpm
14:50 200 368.30 | 368.30 | 52.25 1,100 | 21.053 | 0.048
15:30 240 369.58 | 369.58 | 53.53 1,100 | 20.549 | 0.048 Tot.=8,383,000g |
15:31 241 384.37 | 384.37 | 88.32 1,500 | 21.956 | 0.046 Step 2
15:32 242 385.08 | 385.08 | 68.03 1,500 | 21.730 | 0.C46
15:33 243 385.82 | 385.82 | 69.77 1,500 | 21.489 | 0.047
15:34 244 38564 | 385.64 | 69.59 1,500 | 21.555 | 0.046
15:35 245 388.74 | 388.74 | 72.69 1,500 | 20.636 | 0.048 1Q
15:36 248 389.12 | 389.12 | 73.07 1,500 | 20.528 | 0.049
15.37 247 387.84 | 387.84 | 71.79 1,500 | 20.894 | 0.048
15:38 248 388.40 | 388.40 | 7235 1,500 | 20.733 | 0.048

B1401 BuenaVistaWell#2AqguiferTesting

Step Test Record



Time
Clock Since | Sounder| Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start (s) Q) Down
minutes | feet feet feet gpm | gpmiit | figpm
15:39 249 388.58 | 388.59 | 72.54 1,600 | 20.678 | 0.048
15:40 250 388.60 | 388.80 | 72.55 1,500 | 20.675 | 0.048 25.25" = 1,515 gpm
15:50 260 389.12 | 389.12 | 73.07 1,500 | 20.528 | 0.049
16:00 270 389.20 | 389.20 | 73.15 1,600 | 20.506 0.049
16:10 280 380.71 | 388.71 73.66 1,600 | 20.364 | 0.049
18:20 280 _ 1,500
16:30 300 391.18 | 391.18 | 75.13 1,500 19.965 | 0.050 |1 valve to keep 25.25"
16:40 310 390.80 | 390.80 | 74.75 1,500 | 20.067 | 0.050
16:50 320 1,500 | valve io keep 25.25"
17:C0 330 390.71 390.71 74.68 1,500 20.091 0.050
17:10 340 39117 | 39117 | 75.12 1,500 19.968 | 0.050 |1 valve to keep 25.25"
17:30 360 30168 | 39168 | 7583 1,500 19,833 | 0.050
18:50 440 292.20 | 392.20 | 76.15 1,500 19.698 0.051
19:30 430 39224 | 39224 | 76.19 1,500 10.688 | 0.051 Tot. =8,733,000 g
19:31 481 1,900 Step 3
19:32 482 1,900
19:33 483 1,900
19:34 484 1,900
19:35 485 411.80 | 411.80 | 95.75 1,900 19.843 | 0.050 40.5" = 1,918 gpm
19:36 486 41218 | 41218 | 96.13 1,800 19.765 0.051
18:37 487 41228 | 412.28 | 96.23 1,800 19.744 | 0.051
19:38 488 41239 | 41239 | 96.34 1,900 19.722 | 0.051
19:39 489 41250 | 41280 | 96.45 1,900 | 19.699 | 0.051
19:40 490 41255 | 412.55 | 96.50 1,900 19.689 | 0.051
19:50 500 412.84 | 412,84 | 96.79 1,000 | 19.630 | 0.051
20:00 510 413.39 | 413.39 | 97.34 1,900 | 19.518 | 0.051
20.10 520 41348 | 41349 | 97.44 1,800 19.499 | 0.051
20:20 530 41380 | 413.60 | 97.55 1,000 | 19.477 | 0.051
20:30 540 41382 | 413.82 | 97.77 1,800 | 19433 | 0.051
20.50 560 414,08 | 414.08 98.03 1,900 19.382 0.052
21:10 580 414.38 | 41438 | 98.33 1,900 19.323 | 0.052
21:30 800 41443 | 41443 | 98.38 1,900 19.313 | 0.052
21:50 620 41451 | 414.51 08.46 1,900 19.297 | 0.052
22:10 640 41460 | 41460 | 98.55 1,900 10.280 | 0.052
22:50 680 41480 | 414.80 | 98.75 1,000 | 19.241 0.062
23:30 720 41533 | 415.33 | 99.28 1,800 19,138 | 0.052 Tot.=0,208,000 gal
23:31 721 2,300 Step 4
23:32 722 2,300 58.5" = 2,305 gpm
23:33 723 2,300
23:34 724 43718 | 437.18 | 121.13 | 2,300 [ 18.988 | 0.053
23.35 725 23775 | 437.75 | 121.70 | 2,300 | 18.899 | 0.053 | |valveto keep 58.5"
23:36 726 23660 | 436.60 | 12055 | 2,300 | 19.079 | 0.052
23.37 727 43663 | 43663 | 120.58 | 2,300 19.074 | 0.052
23:38 728 436.66 | 436.66 | 120.61 | 2,300 18.070 | 0.052
23:39 729 436.77 | 436.77 | 120.72 | 2,300 19.052 | 0.052
23:40 730 438.98 | 436.98 | 120.93 | 2,300 12.019 | 0.083
23:50 740 437.35 | 437.35 | 121.30 | 2,300 | 18.961 0.053
0:00 750 437.30 | 437.30 | 12125 | 2,300 18.969 | 0.053 | 1 valveto keep 58.5"
Q.10 760 438.24 | 438.24 | 122.18 | 2,300 18.823 | 0.083 10/2/2007
B1401 BuenaVistaWell#2AquiferTesting 2 Step Test Record




Time
Clock Since | Sounder{ Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading | Level Down | Charge | Capacity| Draw
_ Start (s) {Q) Down
— minutes | feet | ieet feet gpm | gpmift [ f/gpm
0:20 770 238.20 | 43820 | 122.15 | 2,300 | 18.829 { 0053 | tvaleto keep 58.5"
- 0:30 780 438.83 | 438.83 | 122.78 2,300 18.733 0.053
0:50 800 43032 | 439.32 | 12327 | 2,300 | 18.658 | 0.054
1:10 820 2,300
1:30 840 43048 | 439.48 | 123.43 2,300 18.634 0.054
1:50 860 43061 | 430.61 | 123.56 | 2,300 | 18.814 | 0.054
2:10 880 2.300
2:50 820 44078 | 440.78 | 124.73 2,300 18.440 0.054 58.5" =2,305 gpm
3:30 960 24093 | 44003 | 124.88 | 2,300 | 18.418 | 0054
3:31 061 45884 | 458.84 | 142.79 2,700 18.909 0.053 | Fiowmeter=2,800 gpm
3:32 962 45971 | 459.71 | 143.66 2,700 18.794 0.053
3:33 963 45907 | 45097 | 14392 | 2,700 | 18760 } 0.053
3:34 964 26021 | 26021 | 144.16 [ 2,700 | 18.729 | 0.053
3:35 965 460.53 | 460.53 | 144.48 2,700 18.688 0.054
3:36 966 460.64 | 480.64 | 144.58 2,700 18.673 0.054
3:37 967 460.87 | 460.67 | 144.62 2,700 18.670 0.054 79" head {off chart)
3:38 968 26050 | 46050 | 14445 | 2,700 | 13.692 | 0.054
3:39 969 265.00 | 465.00 | 149.85 | 2,700 | 18.018 | 0.056 1 valve to keep 79"
3:40 970 2,700
3:50 980 462.13 | 462.13 | 146.08 2,700 18.483 0.054 79" head (off charf)
4:00 990 46194 | 461.94 | 145.89 2,700 18.507 (.054
4:10 1000 462.51 | 462.51 | 148.46 2,700 18.435 0.054
4:20 1010 | 462.56 | 462.56 | 146.51 | 2,700 | 18.429 | 0.054 | tvalveto keep 79"
4:30 1020 46261 | 462.61 | 146.56 2,700 18.422 0.054
4:50 1040 462.80 | 462.80 | 146.75 2,700 18.399 0.054 1 valve to keep 79"
5:10 1060 46328 | 46328 | 147.23 2,700 18.339 0.055
5:30 1080 46361 | 463.61 | 147.56 2,700 18.298 0.055 1 valve to keep 79"
5:50 1100 48376 | 463.76 | 147.71 2,700 18.279 0.055
6:10 1120 463.90 | 463.90 | 147.85 2,700 18.262 0.055 1 valve to keep 79"
8:50 1160 464.32 | 464.32 | 148.27 2,700 18.210 0.055
7:30 1200 | 46420 | 464.20 | 148.15 | 2,700 | 18.225 0.055 Pump off
END OF STEP TEST

Note: Maximum GPM of the efficiency curve on the pump is 2,000 to 2,200 GPM.
Orifice is too small for discharge rates exceeding 2,500 gpm.

B1401 BuenaVistaWell#2AquiferTesting

Step Test Record



TABLE 4

CONSTANT RATE TEST AND RECOVERY RECORDS
- BUENA VISTA WELL#2




Constant Rate Test Rscord
{ 2 } Southwest Ground-water Consultants, Inc.

Date: 10/3 - 10/5/07

Well Number: 55-214510 Job Title: Buena Visia Well #2 (South)
Job Number: 81401 Reported By: GRE, SAG & KG
Pump Agency: The Weber Group Static Water Level: 318.42 feet bis
Foreman: Butch Measure Point: Top of sounding tube
Bailer/pump size, 14RM 8-stage intine turbine shaft pump. Stick Up: 0 feet
capacity, make: Pump Iintake at 850 feet bls.
Average Q: Approx. 1,500 gpm Line Correction: 0 feet
~ Time
Ciock Since | Sounder| Water Draw Dis- Specific [ Specific Remarks
Time Pump | Reading| Level Down | Charge | Capacity| Draw
Start (s) {Q) Down
minutes | feet feet feet gom gpm/t | f¥gpm
7:30 0 318.42 | 318.42 0 i) Pump on. 10/3/07
7.31 1 359.56 | 359.56 | 41.14 1,500 | 36.461 | 0.0274 | Tot=10,462000g |
7:32 2 376.39 | 376.39 | 57.97 1500 | 25.875 | 0.0386 10"x 8" orifice
7:33 3 378.16 | 378.16 | 59.74 1,500 | 25.109 } 0.0398
7:34 4 37940 | 379.40 | 60.98 1,500 | 24.598 | 0.0407
7:35 5 378.90 | 378.80 | 60.48 1,500 | 24.802 | 0.0403
7.36 8 379.72 | 379.72 ' 61.30 1,500 | 24.470 | 0.0408
737 7 379.92 | 379.92 | 61.50 1,500 | 24.390 [ 0.0410
7:38 8 380.17 | 380.17 | 61.75 1,500 | 24.261 | 0.0412
7:39 9 380.60 | 380.60 | 62.18 1,500 | 24.124 | 0.0415
7:40 10 380.86 | 380.86 | 62.44 1,500 | 24.023 | 0.0416
7:45 15 282.09 | 382.09 | 63.67 1,500 | 23.559 | 0.0424
7:50 20 38298 | 382.98 | 64.56 1,500 | 23.234 | 0.0430
7:55 25 383.53 | 383.53 | 65.11 1,500 | 23.038 | 0.0434
8:00 30 384.10 | 384.10 | 65.68 1,500 | 22.838 | 0.0438 Tot.=10,511,000 g
8:10 40 384.85 | 38485 | 66.43 1,500 | 22.580 | 0.0443 25" = 1,507 gpm
8:20 50 385.45 | 38545 | 67.03 1,500 | 22.378 | 0.0447
8:30 60 385.92 | 38592 | ©7.50 1,500 | 22,222 | 0.0450
8:40 70 386.29 | 386.29 | 57.87 1,500 | 22.101 | 2.0452 25" = 1,507 gpm
8.50 80 387.49 | 38749 | 89.07 1,500 | 21.717 | 0.0460
9:00 90 387.67 | 387.67 69.25 1,500 21.661 0.0462
9:10 100 387.85 | 387.85 | 69.43 1,500 | 21604 | 0.0463
9:20 110 38797 | 387.97 69.55 1,500 21.567 | 0.0484
9:30 120 388.10 | 388.10 | 69.68 1,500 | 21.527 | 0.0465
9:50 140 388.30 | 388.30 | 69.88 1,500 | 21.465 | 0.0466 25" = 1,507 gpm
10:10 160 388.40 | 388.40 | 69.98 1,500 | 21.435 | 0.0467
10:30 180 388.42 | 388.42 | 70.00 1,500 | 21.429 | 0.0467 Tot.=10,742,000 g
10:50 200 389.40 | 389.40 | 70.98 1,500 | 21.133 | 0.0473
11:10 220 390.30 | 390.30 | 71.88 1,500 | 20.868 | 0.0479 1Q
11:30 240 390.50 | 390.50 | 72.08 1,500 | 20.810 | 0.0481 |New Source Sample #1
11:50 260 1,500 _
12:10 280 360.23 | 390.23 | 71.81 1,500 | 20.888 | 0.0479 25" = 1,507 gpm
12:30 300 390.55 | 380.55 | 72.13 1,500 | 20.796 | 0.0481
14:10 400 391.05 | 391.05 [ 72.83 1,500 | 20.853 | 0.0484
15:30 480 391.30 | 391.30 | 72.88 1,500 | 20.582 | 0.0486
15:50 500 391.49 | 39148 | 73.07 1,500 | 20.528 | 0.0487
17:30 600 392.34 | 392.34 | 73.92 1,500 | 20.292 | 0.0483 25" = 1,507 gpm
19:10 700 393.00 | 393.09 | 74.67 1,500 | 20.088 | 0.0498

Constant Rate Test Record
B1401 BuenaVistaWell#2AquiterTesting 1



Time
Clock Since | Sounder| Water Draw Dis- Specific | Specific Remarks
Time Pump | Reading | Level Down | Charge | Capacity| Draw
Start (s) Q) Down
minutes feet feet fest _gpm gpm/it | ft/gpm
20:50 800 393.69 | 393.69 | 75.27 1.500 | 19.928 | 0.0502
22:30 900 304,12 | 394.12 75.70 1,500 19.815 | 0.0505 1 valve to keep Q
0:10 1000 | 394.40 | 394.40 | 75.98 1,500 | 19.742 | 0.0507 | 25.25"=1,515gpm
3:30 1200 | 394.90 | 39490 | 76.48 1,500 | 19.613 | 0.0510 104412007
6:50 1400 395.31 | 395.31 76.89 1,500 | 19.508 | 0.0513 | 25.25"=1,515gpm
7:30 1440 39540 | 30540 | 76.98 1,500 | 19.486 [ 0.0513
10:10 1800 | 395.53 | 39553 | 77.11 1,500 | 18.453 | 0.0514 | 25.25"=1,515gpm
13:30 1800 | 39550 | 39550 | 77.08 1,500 | 19460 { 0.0514 Tot.=13,204,000 g
16:50 2000 395.47 | 39547 | 77.05 1,500 | 19.468 | 0.0514 25" = 1,507 gpm
20:10 2200 306.05 | 386.05 | 77.63 1500 | 19.322 | 0.0518
23:30 2400 396.35 | 396.35 77.93 1,500 19.248 | 0.0520
2:50 2600 | 396.55 | 396.55 | 78.13 4,500 | 19.19¢ | 0.0521 10/5/2007
G6:10 2800 306.72 | 396.72 78.30 1,500 19.157 | 0.0522
7:30 2880 396.70 | 396.70 | 78.28 1,500 | 19.162 | 0.0522 |New Source Sample #2
Pump off
Tot.=14,994,000 g
END OF CONSTANT RATE TEST

Constant Rate Test Record
B1401 BuenaVistaWel#2AquiferTesting 2
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ATTACHMENT IIX

Figure 13 — BV#1 As-Built Diagram
Figure 14 — BVi#2 As-Built Diagram



BUOZLIY ‘A3uno)) edodlIBA

€I poTE1T-SSE  VVV 01 (€-p)d
samSiy I# 1TTEMA VEISIA VNHEAL
: WVEOVIQ LIINd-SV

1071°d walvagd  LOOT ‘61 FSQUIRAON

*JUJ ‘SIUEINSU0)) @

X31EM-PUNOLID) JSIMIINCS

199] 0§ AIOAT SIOZI[BNUIY) SWSED "9[E0S 03I0N smmes(J -

. e e

(arEwnrxosdde) dnsjons 1o10npLoD (01

(a1eurnxoxdde) dnyjons SuIse) (0'C -—_—/

BB I 608"
Snyg ssowymg Mim SSACINY [[BM (170 SCSAEE 08+ 601 Al
4 54k 1 909V ‘Fuise) [991S V'ISH Aueld (d0) «8/5 91 09¥T
101§ 0900 ‘SSAWIIT [[ear T 1€°0 ¥ 9dAL 909V
“SuseD) 1991S VISH «O[d N, Po12AR0T (AO) «8/€ 91
%oed 1931 OIS OPBIOOD) USSIA 69 it
SSOOI /e (ZIE0 [
‘y odA1 909V SuiseD [2218 VISH dueid (O) «8/€ 91 A —— 10
(199 - 6£9) Teas STUOTUE ——»iE] 5
" - vt t6u9 C."_9
(.0£9 — 199 PUE .6€9 — 1£9) PUBS BIIS OUL] — G T
10(5 .090"0 ‘SOOI [1em TLE'0 ‘v 9dAL 909V S i «—— djoed a1 EDI[IS OPRIO[0D YSIA 6-9
‘Suise)) 19935 VISH Ol T, Po12AN0T (T0) o8/ 91 3 os¢
(.105 - 68) [20§ SIuoIag —*EdH 0%
(805 — 10S PUe 68F — [8%) PUBS BoUIS Sul]
- (Lorso/tn)
LTE ="TMS
SSADIIM) (e (SLEC
‘b 9dK1 909V ‘Sulse) 901§ VISH uel€ (A0) b/E 91
eSS MOLD) JAUIR))
B]OL[QJOS[ 7T —*!
SSOW{ONY) [[em YOW-SLE"0 ‘AESY “100mpueD §07 0¢€ 6¢
o]072I0g 9< 189§ 01D WITID

ped 21310UCD




Concrete Pad

Cement Gront Seal --—-o
39—

SWL =318
(10/03/07)

97—
318 ——
D)

600°

1,070

2.0” Casing stickup (approximate)
1.0° Conductor stickup (approximate)

36” Borehole
307 LCS Conductor, A53B, 0.375-inch wall thickness

l4—— Cament Grout Seal

16 3/4” (OD) Blank HSLA Steel Casing, A606 Type 4,
0.375” wall thickness

4, Fine Silica Sand (488 — 497 b
Bentonite Seal (497 —518")
Fine Silica Sand (518 — 528")

16 5/8” (OD) Louvered “Ful Flo” HSLA Steel Casing,
A606 Type 4, 0.312” wall thickness, 0.060” slot
Bentonite Seal (611 —-6337)

16 5/8” (OD) Blank HSLA Steel Casing, A606 Type 4,
0.312” wall thicimess

6-9 Mesh Colorado Silica Filter Pack

r{

16 5/8” (OD) Louvered “Ful Flo” HSLA Steel Casing,
A606 Type 4, 0.312” wall thickness, 0.060" slot

16 5/8” (OD) Blank HSLA. Steel Casing, A606 Type 4,
0.312” wall thickness

1,100"—g5
53

1,460°
TD 1,510

1,480"—

il

- Drawing Not to Scale. Casing Centralizers Every 80 feet.

g2« Bentonite Seal (1081 - 1093°)

16 3/8” (OD) Louvered “Ful Flo™ HSLA Steel Casing,
A606 Type 4, 0.312" wall thickness, 0.060” slot

1 16 5/8" (OD) Blank HSLA Steel Casing, A606 Type 4,
"ﬁi 0.312” wall thickness, with Builnose Plug
(4!
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