
 

 

FUGRO CONSULTANTS, INC. 

WELL CAPACITY AND AQUIFER TEST,  
McCROSKY WS-12 WATER WELL,  

EAST CAT CANYON DEVELOPMENT,  
SANTA BARBARA, CALIFORNIA 

Prepared for: 
AERA ENERGY, LLC 

October 2012 
Fugro Job No. 04.62120157 

 

 

 



 



 

 

October 19, 2012 
Project No. 04.62120157 

Aera Energy, LLC 
10000 Ming Avenue, 3B51 
Bakersfield, California 93311 

Attention: Mr. Eric Paulsen, P.E., Sr. Staff Facilities Engineer 

Subject: Well Capacity and Aquifer Test, McCrosky WS-12 Water Well, East Cat Canyon 
Development, Santa Barbara, California 

Dear Mr. Paulsen: 

In accordance with the general scope of work outlined in our proposal to Mr. Dean 
Taormina with Sturgeon Services International (Sturgeon), dated August 16, 2012 (Attachment 
A), Fugro has completed a well capacity, aquifer test, and related assessment of the so-called 
McCrosky WS-12 water well located along Long Canyon Road on the western boundary of the 
Aera Fee of the East Cat Canyon Development in Santa Barbara County.  The location of the 
subject water well is shown on an air photo of the "Aera Fee," which is included with this letter 
report as Attachment B. Pursuant to certain recommendations contained in our report to Aera 
LLC on groundwater supply sources in the East Cat Canyon Field (March 28, 20121), the 
purpose of the well capacity testing was to determine the current condition of the McCrosky WS-
12 water well (depth, water level, well depth, location, and condition of perforations, etc.) and 
based on the condition assessment, perform pump testing of the well to assess yield, water 
quality, and the groundwater production potential of the Paso Robles formation aquifer in the 
"Aera Fee" area of the East Cat Canyon field.  We understand that groundwater is one source 
of water supply being considered by Aera LLC for the generation of steam to develop the oil and 
gas resources of the East Cat Canyon Oilfield. 

With this report we include documentation of health and safety measures that were 
followed during the field work (Attachment C), the results of a downhole video-log of the water 
well (Attachment D), various photographs that document the field work (Attachment E), daily 
field memoranda, which document preparation for and conduct of the well testing procedures 
(Attachment F), various graphs of the aquifer test results (Attachment G), and the results of a 
water quality analysis performed on the produced groundwater (Attachment H).  As you are 
aware, the McCrosky WS-12 well was reportedly drilled in the late 1970s for use as a 
groundwater supply source.  Certain hand-written tabulations of use from that period (1977) 
indicate that it was pumped at 4,000 barrels per day (about 110 gpm pumped continuously over 
a 24-hour period) and that the well was originally 700 feet in depth and produced groundwater 

                                                
1 Fugro (2012), Groundwater Source Supply Study East Cat Canyon Field, Santa Barbara County, Prepared for Aera Energy, LLC, 

Fugro Job No. 04.62120024, dated March 28. 
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from the "Paso Robles gravels."  A water quality analysis of groundwater produced dating from 
1975 indicates the groundwater was of good quality (i.e., fresh water) with a calcium sulfate 
mineral character and total dissolved solid concentration of about 1,000 milligrams per litre 
(mg/l).  Design of the well is unknown (other than reported depth).  Records indicate it 
apparently was provided with a 40 hp submersible pump capable of producing 130 gpm from an 
unknown pump setting and total lift.  

The McCroskey WS-12 well is currently being used by two ranchers in the area (Mr. Joe 
Jorge and Mr. Marvin Teixeira) under an agreement with Aera.  We are informed and as 
documented in this study, the well is used intermittently to fill a 10,000 gallon water tank for 
cattle watering.  Mr. Jorge informed us that the well had at sometime in the last 10 years been 
provided with a small submersible pump and is pumped at a rate of about 10 gpm.  Mr. Jorge 
had no information relative to past use and pumpage of the well, water level data, water quality 
data, or well service records.  Based on geologic information we provided in our report dated 
March 28, 2012 to Aera LLC, we concluded that as much as 300 feet of potentially saturated 
Paso Robles Formation is present in the northerly half of the Aera Fee area and, pending further 
study of the McCroskey WS 12 well (described below), it is possible that properly designed and 
constructed wells in the northerly boundary of the "Aera Fee" could produce significant amounts 
of groundwater. 

Subject to the completion of various health, safety, and environment (HSE) meetings 
and documentation which were coordinated by staff of Sturgeon and discussions with the 
operators of the well (Mr. Joe Jorge and Marvin Teixeira), Fugro initiated field work on October 
1, 2012 by having Fisher Pump of Santa Maria remove the existing submersible pump from the 
well and perform a downhole video-log of the well.  As documented in the daily reports of field 
observations by Fugro (Attachment E), the existing pump in the well was used to initially fill a 
portable 1,000 gallon tank (existing pump flow rate of 17 gallons per minute (gpm)) and the 
existing pump which was installed to a depth of 461 feet was removed.  The 1,000 gallons of 
stored water was then released back into the well at a rate of about 2 gpm to help settle solids 
and clear the water for the video-log.  The video-log was performed on October 2, 2012 and 
indicated the static water level in the well was at a depth of 247 feet below top of casing and 
that the well was of a depth of 491 feet.  As indicated in the video-log (Attachment D), water 
clarity was fairly good and indicated the well was heavily incrusted with a carbonate precipitate, 
with randomly visible vertical slot (likely mills knife or gun perforated installed) present at depths 
below a depth of 350 feet.  Discussions were then held with Mr. Eric Paulsen at Aera LLC and 
concurrence received that the condition of the well was acceptable relative to proceeding with 
the intended well capacity test.  Fisher Pump then installed a sounding tube to a depth of 473 
feet for purposes of providing a water level pressure transducer in the well, followed by the 
installation of a 25 hp submersible pump to a depth of 479 feet.  Background water level data 
were then collected and the pump was turned on at about 2 pm on October 3, 2012 to perform 
an initial specific capacity or variable discharge test at rates ranging from 42 to 125 gpm for a 
period of 400 minutes.  Discharge water for the duration of the 400 minutes of specific capacity 
testing remained cloudy with a slight orange-brown color (refer to Attachment F). 

Following an overnight period of water level recovery (refer to Attachment D) on October 
4, 2012 a constant discharge test was started at 11 a.m. at a discharge rate of approximately 
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125 gpm.  The test continued for a period of 12 hours with a maximum drawdown (water level 
below the static water level) of about 146 feet feet, indicating a specific capacity for the well of 
about 0.85 gpm per foot of drawdown.  During the last 4 hours of the constant discharge test the 
pumping water level remained stable.  At the end of the 12 hour constant discharge test a 
sample of the produced groundwater was collected for analysis of general mineral constituents.  
The analytical results are contained in Attachment H.  Upon cessation of pumping, recovery 
water levels were monitored for a period of 500 minutes and indicate essentially full recovery to 
the pre-test static water level within the first 60 minutes after cessation of pumping.  The 
temporary test pump was then removed by Fisher Pump, and the existing submersible pump 
reinstalled to the same depth, and start-up of the well was then performed.  Demobilization from 
the site was completed by Fisher Pump on Friday, October 5, 1012.  

Analysis of the groundwater produced (refer to Attachment H) indicates it to be of a 
calcium sulfate chemical character with total dissolved solids (TDS) concentration of 900 
milligrams per litre (mg/l).  The groundwater is considered somewhat hard and, based on this 
analysis, contains a dissolved iron concentration of 1.3 mg/l.  The analytical results appear to be 
grossly similar to groundwater quality analysis form this well performed in the late 1970s.  The 
groundwater is considered to be a freshwater source that would be generally suitable for the 
intended industrial uses by Aera LLC, subject to review by a chemical engineer relative to use 
for steam production. 

Based on the results of the capacity testing of the McCrosky WS-12 well presented 
above, it is apparent that the Paso Robles formation which underlies the northerly portion of the 
“Aera Fee” is saturated, and that properly designed and constructed wells at the locations 
recommended in our report of March 2012 should be able to produce fresh groundwater at rates 
in the range of 250 gpm each.  The existing McCrosky WS-12 well is considered to be in fairly 
poor condition, and, given its age and relatively inefficient and unknown design, affected by 
significant incrustation of the perforated openings.  Detailed analysis of the aquifer properties 
(i.e., transmissivity) is not considered appropriate given the poor condition of the well.  
Nonetheless, the well capacity testing and analysis provides guidance on a suggested 
preliminary depth and design of additional freshwater source wells on the “Aera Fee” lease.  
Such wells should be drilled to approximate depths of 750 feet, geophysically electrically 
logged, mud logged, and as appropriate, completed with 12-inch diameter mild steel casing with 
perforations placed from depths of about 300 to 700 feet.  The wells should be gravel packed, 
provided with surface seal, and generally follow construction standards that would be contained 
in well construction permits to be obtained from e County of Santa Barbara.  Pending the 
decisions of Aera LLC on the use of groundwater as a supply source for the proposed project 
(subject to a variety of engineering, conveyance, environmental, and cost issues) we would be 
pleased to continue to assist Aera LLC on the next steps in this process.   

Anticipating that some form of environmental review will be associated with the permits 
for the project and that use of groundwater as a source will be subject to environmental review, 
we suggest that the McCrosky WS-12 well be instrumented with a downhole pressure 
transducer to collect water level readings on an hourly basis.  Such data could then be 
downloaded on a quarterly basis to assess current use, seasonal water level variations, and 
potential recharge to the aquifer associated with precipitation and streamflow in the northerly 
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Santa Maria River.  The well should also be provided with a small totalizer meter to document 
production. 

It has been our pleasure to assist Aera LLC on this project and we remain available to 
continue our work at your direction. 

Sincerely, 

FUGRO CONSULTANTS, INC. 

Timothy Nicely, P.G., C.H.g. 
Senior Project Hydrogeologist 

David Gardner, P.G., C.H.g. 
Principal Hydrogeologist 

Copies: (4) Addressee and Pdf 

Attachments: 
Attachment A - Proposal Sturgeon Services International, Dated August 16, 2012 
Attachment B - Air Photo of The "Aera Fee" 
Attachment C - Documentation of Health and Safety Measures 
Attachment D - Results of a Downhole Video-Log of the Mccrosky WS-12 Water Well 
Attachment E - Various Photographs that Document the Field Work 
Attachment F - Report of Field Operations 
Attachment G - Various Graphs of the Aquifer Test Results 
Attachment H - Constant Discharge Test Results General Mineral Constituents Analysis 
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PROPOSAL STURGEON SERVICES INTERNATIONAL 

DATED AUGUST 16, 2012 



 



August 16, 2012 
Proposal No. 04.62120024 

Sturgeon Services International 
3511 Gilmore Avenue 
Bakersfield, California 93308-6205 

Attention: Mr. E. Dean Taormina, Central Coast Division Manager 

Subject: Proposal to Conduct Well Capacity and Aquifer Test, McCrosky WS-12 Water Well 

Dear Mr.Taormina: 

As requested, Fugro Consultants, Inc. is pleased to submit this proposal to Sturgeon 
Services International to assist Aera Energy LLC (Aera) in an evaluation of the condition and 
production capacity of the existing McCrosky WS-12 water well located in the East Cat Canyon 
Development, Aera Fee property east of Long Canyon Road near the town of Sisqoc in Santa 
Barbara County.  As discussed in a recently prepared groundwater source study (March 28, 
2012) for Aera, this water supply well was reported in the late 1970s to have pumped 
groundwater in the range of about 130 gallons per minute (gpm) from aquifers contained in the 
Paso Robles formation.  The well is reported to have been drilled to a depth of 700 feet and 
over the years has been retrofitted with a series of successively smaller pumps.  The well is 
currently being used by a Mr. Joe Jorge and several other ranchers under a use agreement with 
Aera.  Actual pumpage from the well is believed to be somewhat intermittent and in the range of 
10 gpm. 

The purpose of performance testing this well is to determine the well's current condition 
(depth, water level, and depth of perforated casing, etc.) and to perform a 24 to 48 hour 
constant discharge test to better understand the production potential of aquifers of the Paso 
Robles formation in this area of the lease.  The well was inspected in March 2012 and found to 
be operable with a power drop to the well from a nearby power pole.  To test the well in the 
range of the historic reported yield (i.e., in the range of 125 gpm) the existing pump in the well 
will need to be removed (pump setting depth unknown) and a temporary submersible pump of 
suitable capacity and lift installed.  At that time, the well would be video logged to determine 
depth, water levels, condition of the casing, and perforations.  The well would initially be 
pumped to assess specific capacity (range in well yields and drawdown) followed by a 24 to 48 
hour constant discharge test at an appropriate production rate.  A water sample would be 
collected for analysis of general mineral constituents.  The well would be equipped with a 
downhole pressure transducer to record water-level variations at regular intervals (on the order 
of every minute).  A recovery test would be conducted for a duration of 12 hours following the 
pump test.  The temporary pump would then be removed and the existing small pump 
reinstalled.  Fugro would provide oversight of the entire task and prepare a summary report of 
the findings.  The report would comment on the results relative to the groundwater resources of 
the Paso Robles formation in the lease area relative to the needs of Aera. 

To perform the above work, Fugro would work directly for Sturgeon who would 
coordinate the overall field services consistent with their current contracts with Aer.  Fugro in 

 

 

FUGRO CONSULTANTS, INC. 

4820 McGrath Street, Suite 100 
Ventura, California 93003-7778 

Tel: (805) 650-7000 
Fax: (805) 650-7010 

A member of the Fugro group of companies with offices throughout the world. 



Sturgeon Services International 
August 16, 2012 (Proposal No. 62120024) 

turn would retain the services of a qualified well-pump contractor (Scott Fisher Pumps located in 
Santa Maria) to assist in the pump removal and installation of a temporary test pump, 
coordinate the electrical connections, and surface discharge of the produced water.  Fugro 
would retain Welenco to perform the well video log, and use Capco Analytical to perform the 
water quality analysis.  To coordinate the work we would need to meet at the site with Mr. Jorge 
to understand his well use requirements and the approximate 3 day interruption of use of the 
well during the performance testing.  Based on a meeting with Scott Fisher at the well site in 
early August 2012, the electricity at the site can be used for the pump test (i.e., a generator will 
not be required) and that discharge of the produced water will be directed to an appropriate 
drainage swale along Long Canyon Road.  We assume that Sturgeon will provide details to 
Fugro and the other subcontractors relative to HSE requirements associated with the proposed 
work. 

The work outlined above is estimated to cost $22,000, to be performed in accordance 
with the hourly rates by labor category shown on the attached Fee Schedule.  The quote by 
Fisher Pumps to perform their work is attached to this proposal.  The work should require about 
3 days in the field to complete, and another 2 weeks to analyze the acquired data, obtain the 
results of the water quality analysis, and prepare the report documenting the findings. 

We appreciate the opportunity to continue to assist Aera on this project.  Please call 
should you have any questions. 

Sincerely, 

FUGRO CONSULTANTS, INC. 

David Gardner, P.G., C.H.g. 
Principal Hydrogeologist 

Copies: (Pdf) Addressee 
 (Pdf) Eric Paulson, Aera Energy LLC 

Attachments: Fisher Pump Quote 

 

 



 

 

ATTACHMENT B 
AIR PHOTO OF THE "AERA FEE" 



 



@?

@?
@?

@?

@?

@?

@?

@?

@?

@?

@?

@?@?

Nielson
McCroskey, 6

McCroskey, 1

McCroskey, 30
McCrosky, WS10

McCroskey, WS12

McCroskey, WS11
Leger Et Al A, 3

Shared Waterwell

First National Bank, 1

Potential Test Well Location Potential Test Well Location

Aera Fee

5878300

5878300

5879800

5879800

5881300

5881300

5882800

5882800

21
37

40
0

21
37

40
0

21
38

90
0

21
38

90
0

21
40

40
0

21
40

40
0

Legend

Aera Lease Boundaries

Lease Name, Well No.

Imagery Source:
This map presents land cover imagery for the world and detailed topographic
maps for the United States. The map includes the National Park Service
(NPS) Natural Earth physical map at 1.24km per pixel for the world at small
scales, i-cubed eTOPO 1:250,000-scale maps for the contiguous United
States at medium scales, and National Geographic TOPO! 1:100,000 and
1:24,000-scale maps (1:250,000 and 1:63,000 in Alaska) for the United
States at large scales. The TOPO! maps are seamless, scanned images of
United States Geological Survey (USGS) paper topographic maps. For more
information on this map, visit us online at
http://goto.arcgisonline.com/maps/NGS_Topo_US_2D

Copyright: © 2010 National Geographic Society

Grid: NAD83 State Plane, California Zone V, Feet

Water Well Location

Oil Well Location@?
Lease Name, Well No.

@?

Aera Energy LLC
Project No. 04.62120024

POTENTIAL TEST WELL 
LOCATION MAP

East Cat Canyon 
Santa Barbara County, California

PLATE 6

Aera Fee

Potential Test Well Location@?

Ü
0 500250

Feet

N
:\P

ro
je

ct
s\

04
_2

01
2\

04
_6

21
2_

00
24

_E
as

t_
C

at
_C

yn
\O

ut
pu

ts
\2

01
2_

03
_2

2_
G

W
_L

ev
el

_R
ep

or
t\m

xd
\1

1x
17

\P
la

te
-6

_T
es

tW
el

lL
oc

.m
xd

, 3
/2

6/
20

12
, e

vo
nt

hu
ry



 



 

 

ATTACHMENT C 
DOCUMENTATION OF HEALTH AND SAFETY MEASURES 



 





































 





 





 

















 





 













 



 

 

ATTACHMENT D 
RESULTS OF A DOWNHOLE VIDEO-LOG OF THE  

McCROSKY WS-12 WATER WELL 



 







 

 

ATTACHMENT E 
VARIOUS PHOTOGRAPHS THAT DOCUMENT THE FIELD WORK 



 



 

 

Sturgeon Services (for Aera Energy) 
Project No. 04.62120024 

SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-1
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SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-3
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SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-4
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SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-5
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Project No. 04.62120024 

SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-7
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SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-8
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SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-11
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Project No. 04.62120024 

SITE PHOTOGRAPHS 
McCroskey WS-12 Pumping Tests 
East Cat Canyon, Sisquoc, California 
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PLATE E-20



 

 

ATTACHMENT F 
REPORT OF FIELD OPERATIONS 



 





















 



 

 

ATTACHMENT G 
VARIOUS GRAPHS OF THE AQUIFER TEST RESULTS 
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ATTACHMENT H 
CONSTANT DISCHARGE TEST RESULTS 

GENERAL MINERAL CONSTITUENTS ANALYSIS 
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