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ELECTRONIC CORRESPONDENCE 
 July 22, 2009

NOTICE OF PERMIT  
 
 
Amando Vidal, P.E., Director  Miami-Dade 
City of Hialeah Department of Water and Sewer  UIC – City of Hialeah RO WTP 
501 Palm Avenue  FILE: 0289249-001-UC 
Hialeah, Florida  33010 
 
Dear Mr. Vidal: 
 
Enclosed is Permit Number 0289249-001-UC, to construct and test an injection well system for the City of 
Hialeah Department of Water and Sewer, consisting of two Class I injection wells (IW-1 and IW-2) and 
one associated dual zone monitor well (MW-1) issued pursuant to Section(s) 403.087, Florida Statutes 
and Florida Administrative Codes 62-4, 62-520, 62-522, 62-528, 62-550 and 62-660. The system will be 
constructed at the City of Hialeah Reverse Osmosis Water Treatment Plant (RO WTP). 
 
Any party to this Order (permit) has the right to seek judicial review of the permit pursuant to Section 
120.68, Florida Statutes, by the filing of a Notice of Appeal pursuant to Rule 9.110, Florida Rules of 
Appellate Procedure, with the Clerk of the Department in the Office of General Counsel, Mail Stop 35, 
3900 Commonwealth Blvd., Tallahassee, Florida 32399-3000; and by filing a copy of the Notice of Appeal 
accompanied by the applicable filing fees with the appropriate District Court of Appeal.  The Notice of 
Appeal must be filed within 30 days from the date this Notice is filed with the Clerk of the Department. 
 
Should you have any questions, please contact J. Gardner Strasser, PG, or Joseph R. May, PG, of this 
office at (561) 681-6688 or (561) 681-6691, respectively. 
 
Executed in West Palm Beach, Florida. 
 
STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 
 
 
    
Jack Long  Date    
District Director  
Southeast District 
 
JL/LAB/JRM/JGS 
cc: Robert Maliva, MGS Joe Haberfeld, FDEP/TLH Tim Powell, FDEP/WPB 
 Wilbur Mayorga, M-D DERM George Heuler, FDEP/TLH Nancy Marsh, USEPA/ATL 
 Agustin Socarras, M-D DERM Steve Anderson, SFWMD/WPB 
 Terry Finch, Project Manager, Parsons – terry.finch@parsons.com 
 Ron Armstrong, P.E., Parsons – ron.armstrong@parsons.com 
 

CERTIFICATE OF SERVICE 
 
This is to certify that this NOTICE OF PERMIT and all copies were mailed before the close of business on 
                                                          to the listed persons. 
  Clerk Stamp 
 
FILING AND ACKNOWLEDGMENT FILED, on this date, pursuant to the §120.52, Florida Statutes, with the designated Department 
Clerk, receipt of which is hereby acknowledged. 
                   
  Clerk                                   Date 

May_J
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Osborne_V

Osborne_V
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Osborne_V
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PERMITTEE:  PERMIT/CERTIFICATION NUMBER: 0289249-001-UC  
Amando Vidal, P.E., Director DATE OF ISSUANCE: July 22,  2009 
City of Hialeah Department of Water and Sewer EXPIRATION DATE:  July 21,  2012 
501 Palm Avenue  COUNTY:  Miami-Dade 
Hialeah, Florida  33010 POSITION: 25º 55’ 27” N / 80º 22’ 04” W 
    PROJECT: Class I, two (2) Test Injection Well Construction  
        Permit and one (1) Dual Zone Monitor Well 
 
PROJECT:  Construction and testing permit of two injection wells (IW-1 and IW-2) and an associated dual 
zone monitor well (MW-1) 
 
This permit is issued under the provisions of Chapter 403.087, Florida Statutes (F.S.), and Florida 
Administrative Code (F.A.C.) Rules 62-4, 62-520, 62-522, 62-528, 62-550, and 62-660.  The above named 
permittee is hereby authorized to perform the work or construct the facility shown on the application and 
approved drawing(s), plans, and other documents attached hereto or on file with the Department and made 
a part hereof and specifically described as follows: 
 
TO CONSTRUCT AND OPERATIONALLY TEST: Two Class I injection wells, IW-1 and IW-2, to be 
constructed using tubing and packer, with an associated deep dual zone monitoring well, DZMW-1. The 
two injection wells will be constructed with a design that includes tubing, packer, and fluid filled annular 
space around the tubing. In each well, a 14.48-inch inside diameter (I.D.), 0.66-inch thick fiberglass 
reinforced plastic (FRP) epoxy resin tubing will be installed within a 24-inch outside diameter (O.D.), 
23-inch inside diameter steel injection casing. Preliminary design plans indicate that IW-1 and IW-2 will be 
cased to approximately 2,950 feet below land surface (bls) and will have a total depth of approximately 
3,500 feet bls; final setting depths will be determined based on field conditions after approval from the 
Department. 
 
The planned maximum (peak hour) flow rate of effluent to each injection well is 7.39 million gallons per 
day (MGD) or 5,130 gallons per minute (gpm). The rated capacity will be contingent on the results of 
testing and Department approval. 
 
The dual-zone monitor well (DZMW-1) will be located between and shared by both injection wells.  The 
injection wells (IW-1 and IW-2) and dual-zone monitor well (DZMW-1) will have a collinear arrangement 
with the dual-zone monitor well located approximately 125 feet from each injection well.  The confinement 
of the injection zone from overlying underground source of drinking water (USDW) aquifers and fluid 
movement adjacent to the wellbore of the injection well will be monitored by two monitoring zones in 
DZMW-1. The intention of the dual monitor well system design is to have the upper monitoring zone be 
the compliance point with regard to matters of the USDW and to have the lower monitoring zone be the 
compliance point with regard to vertical movement out of the injection zone. The upper interval shall be 
positioned in a zone with permeability adequate for monitoring (i.e., that can produce adequate water for 
collection of representative ground water samples), in immediate proximity to the base of the USDW. The 
lower interval shall be positioned in a zone with permeability adequate for monitoring, below the base of 
the USDW, to verify the effectiveness of the confining unit and external mechanical integrity of the 
injection well. Accordingly, this zone shall be placed far enough below the base of the USDW to function 
as an early warning for fluid movement. Actual setting depths in DZMW-1 will be determined based on 
field conditions only after approval from the Department. 
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IN ACCORDANCE WITH:  Application for a Class I, Test Injection Well Construction and Testing Permit, 
received May 27, 2008; Request for Information One (RFI-1) dated August 22, 2008; Response to RFI-1 
received December 17, 2008; publication of the Notice of Draft Permit 0289249-001-UC in the Miami 
Herald newspaper on April 16, 2009; and publication of the Intent to Issue Permit 0289249-001-UC in the 
Miami Herald newspaper on June 24, 2009. 
 
LOCATED AT: The City of Hialeah Reverse Osmosis Water Treatment Plant, along Northwest 166th Street and 
Northwest 102th Avenue, in Hialeah, Miami-Dade County, Florida. 
 
TO SERVE: The City of Hialeah Reverse Osmosis Water Treatment Plant. 
 
SUBJECT TO: General Conditions 1-24 and Specific Conditions 1-11. 
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GENERAL CONDITIONS: 
 
The following General Conditions are referenced in Florida Administrative Code Rule 62-528.307. 
 
1) The terms, conditions, requirements, limitations and restrictions set forth in this permit are "permit 

conditions" and are binding and enforceable pursuant to Section 403.141, F.S. 
 

2) This permit is valid only for the specific processes and operations applied for and indicated in the 
approved drawings or exhibits. Any unauthorized deviation from the approved drawings, exhibits, 
specifications, or conditions of this permit may constitute grounds for revocation and enforcement 
action. 

 
3) As provided in subsection 403.087(7), F.S., the issuance of this permit does not convey any vested 

rights or exclusive privileges. Neither does it authorize any injury to public or private property or any 
invasion of personal rights, nor infringement of federal, state, or local laws or regulations. This permit 
is not a waiver of or approval of any other Department permit that may be required for other aspects 
of the total project which are not addressed in this permit. 

 
4) This permit conveys no title to land, water, does not constitute State recognition or acknowledgment 

of title, and does not constitute authority for the use of submerged lands unless herein provided and 
the necessary title or leasehold interests have been obtained from the State. Only the Trustees of the 
Internal Improvement Trust Fund may express State opinion as to title.   

 
5) This permit does not relieve the permittee from liability for harm to human health or welfare, animal, 

or plant life, or property caused by the construction or operation of this permitted source, or from 
penalties therefrom; nor does it allow the permittee to cause pollution in contravention of Florida 
Statutes and Department rules, unless specifically authorized by an order from the Department.  

 
6) The permittee shall properly operate and maintain the facility and systems of treatment and control 

(and related appurtenances) that are installed and used by the permittee to achieve compliance with 
the conditions of this permit, or are required by Department rules. This provision includes the 
operation of backup or auxiliary facilities or similar systems when necessary to achieve compliance 
with the conditions of the permit and when required by Department rules. 

 
7) The permittee, by accepting this permit, specifically agrees to allow authorized Department 

personnel, upon presentation of credentials or other documents as may be required by law and at 
reasonable times, access to the premises where the permitted activity is located or conducted to: 

 
a) Have access to and copy any records that must be kept under conditions of this permit; 
b) Inspect the facility, equipment, practices, or operations regulated or required under this permit; 

and 
c) Sample or monitor any substances or parameters at any location reasonably necessary to assure 

compliance with this permit or Department rules.  
  

Reasonable time will depend on the nature of the concern being investigated. 
 

8) If, for any reason, the permittee does not comply with or will be unable to comply with any condition or 
limitation specified in this permit, the permittee shall immediately provide the Department with the 
following information: 

 
a) A description of and cause of noncompliance; and 
b) The period of noncompliance, including dates and times; or, if not corrected the anticipated time 

the noncompliance is expected to continue, and steps being taken to reduce, eliminate, and 
prevent the recurrence of the noncompliance. The permittee shall be responsible for any and all 
damages which may result and may be subject to enforcement action by the Department for 

c) penalties or for revocation of this permit. 
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9) In accepting this permit, the permittee understands and agrees that all records, notes, monitoring 

data and other information relating to the construction or operation of this permitted source which are 
submitted to the Department may be used by the Department as evidence in any enforcement case 
involving the permitted source arising under the Florida Statutes or Department rules, except where 
such use is proscribed by Sections 403.111 and 403.73, F.S. Such evidence shall only be used to the 
extent it is consistent with the Florida Rules of Civil Procedure and appropriate evidentiary rules.  

 
10) The permittee agrees to comply with changes in Department rules and Florida Statutes after a 

reasonable time for compliance; provided, however, the permittee does not waive any other rights 
granted by Florida Statutes or Department rules. 

 
11) This permit is transferable only upon Department approval in accordance with rules 62-4.120 and 

62-528.350, F.A.C. The permittee shall be liable for any non-compliance of the permitted activity until 
the transfer is approved by the Department. 

 
12) This permit or a copy thereof shall be kept at the work site of the permitted activity. 
 
13) The permittee shall comply with the following; 
 

a) Upon request, the permittee shall furnish all records and plans required under Department rules. 
During enforcement actions, the retention period for all records shall be extended automatically 
unless the Department determines that the records are no longer required. 

 
b) The permittee shall hold at the facility or other location designated by this permit records of all 

monitoring information (including calibration and maintenance records and all original strip chart 
recordings for continuous monitoring instrumentation) required by the permit, copies of all reports 
required by this permit, and records of all data used to complete the application for this permit. 
These materials shall be retained at least three years from the date of the sample, measurement, 
report, or application unless otherwise specified by Department rule. 

 
c) Records of monitoring information shall include: 

 
i) the date, exact place, and time of sampling or measurements; 
ii) the person responsible for performing the sampling or measurements; 
iii) the dates analyses were performed; 
iv) the person responsible for performing the analyses; 
v) the analytical techniques or methods used; 
vi) the results of such analyses. 

 
d) The permittee shall furnish to the Department, within the time requested in writing, any 

information which the Department requests to determine whether cause exists for modifying, 
revoking and reissuing, or terminating this permit, or to determine compliance with this permit.  
 

e) If the permittee becomes aware that relevant facts were not submitted or were incorrect in the 
permit application or in any report to the Department, such facts or information shall be corrected 
promptly. 

  
14) All applications, reports, or information required by the Department shall be certified as being true, 

accurate, and complete.  
 
15) Reports of compliance or noncompliance with, or any progress reports on, requirements contained in 

any compliance schedule of this permit shall be submitted no later than 14 days following each 
scheduled date.  

 
16) Any permit noncompliance constitutes a violation of the Safe Drinking Water Act and is grounds for 

enforcement action; for permit termination, revocation and reissuance, or modification; or for denial of 
a permit renewal application. 
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17) It shall not be a defense for a permittee in an enforcement action that it would have been necessary 

to halt or reduce the permitted activity in order to maintain compliance with the conditions of this 
permit. 

 
18) The permittee shall take all reasonable steps to minimize or correct any adverse impact on the 

environment resulting from noncompliance with this permit. 
 
19) This permit may be modified, revoked and reissued, or terminated for cause, as provided in 40 CFR 

Sections 144.39(a), 144.40(a), and 144.41 (1998). The filing of a request by the permittee for a permit 
modification, revocation or reissuance, or termination, or a notification of planned changes or 
anticipated noncompliance, does not stay any permit condition. 

 
20) The permittee shall retain all records of all monitoring information concerning the nature and 

composition of injected fluid until five years after completion of any plugging and abandonment 
procedures specified under Rule 62-528.435, F.A.C. The permittee shall deliver the records to the 
Department office that issued the permit at the conclusion of the retention period unless the permittee 
elects to continue retention of the records. 

 
21) All reports and other submittals required to comply with this permit shall be signed by a person 

authorized under Rules 62-528.340(1) or (2), F.A.C. All reports shall contain the certification required 
in Rule 62-528.340(4), F.A.C. 

 
22) The permittee shall notify the Department as soon as possible of any planned physical alterations or 

additions to the permitted facility. In addition, prior approval is required for activities described in Rule 
62-528.410(1)(h), F.A.C. 

 
23) The permittee shall give advance notice to the Department of any planned changes in the permitted 

facility or injection activity which may result in noncompliance with permit requirements. 
 
24) The permittee shall report any noncompliance which may endanger health or the environment 

including: 
 

a) Any monitoring or other information which indicates that any contaminant may cause an 
endangerment to an underground source of drinking water; or 

b) Any noncompliance with a permit condition or malfunction of the injection system which may 
cause fluid migration into or between underground sources of drinking water.   

 
Information shall be provided orally within 24 hours from the time the permittee becomes aware of the 
circumstances. A written submission shall also be provided within five days of the time the permittee 
becomes aware of the circumstances. The written submission shall contain a description of the 
noncompliance and its cause, the period of noncompliance, including exact dates and times, and if 
the noncompliance has not been corrected, the anticipated time it is expected to continue; and the 
steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 
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SPECIFIC CONDITIONS: 
 
 
1. General Requirements 
 
 

a. This permit is to construct and operationally test two (2) Class I injection wells (IW-1 and IW-2) 
and an associated dual zone monitor well (DZMW-1) at the City of Hialeah Reverse Osmosis 
Water Treatment Facility.  This permit does not authorize the construction or testing of any other 
well or wells associated with the City of Hialeah Reverse Osmosis Water Treatment Facility, 
except as specified in this permit. 

 
b. Four permanent surficial aquifer monitor wells, identified as Pad Monitor Wells (PMWs), shall be 

located near the corners of each of the pads to be constructed for IW-1 and IW-2, and shall be 
identified by location number and pad location, i.e. NW, NE, SW, and SE.  If located in a traffic 
area the well head(s) must be protected by traffic bearing enclosure(s) and cover(s).  Each 
cover must lock and be specifically marked to identify the well and its purpose.  The PMWs shall 
be sampled as follows: 

 
1) During the construction and associated testing phases, the PMWs shall be sampled weekly 

for chlorides (mg/L), specific conductance (µmho/cm or µS/cm), temperature and water 
level (relative to the North American Vertical Datum of 1988 [NAVD 88]). 

2) Initial PMW analyses shall be submitted prior to the onset of drilling activities. 
3) The PMWs shall also be sampled for total dissolved solids (mg/L) during the first four 

weeks of PMW sampling and at all times when specifically requested by the Department 
 

The results of the PMW analyses shall be submitted to the Department with the weekly reports 
required during construction (see Specific Condition 4.e.).  A summary sheet from the FDEP 
Southeast District is attached for your use when reporting the above information.  The PMWs 
shall be retained in service throughout the construction phase of the project.  Upon completion 
of construction, the City may submit a request for cessation of sampling followed by capping or 
plugging and abandonment of the wells 

 
c. Proper operation and maintenance includes effective performance, adequate funding, adequate 

operator staffing and training, and adequate laboratory and process controls, including 
appropriate quality assurance procedures. 

 
d. No underground injection is allowed that causes or allows movement of fluid into an 

underground source of drinking water (USDW). 
 
 

2. Construction and Testing Requirements 
 
 

a. The measurement points for drilling and logging construction shall be surveyed and referenced 
to the North American Vertical Datum (NAVD) of 1988 prior to the onset of drilling activities for 
this injection well system 

 
b. Blow-out preventers or equal shall be installed on the respective wells prior to penetration of the 

Floridan Aquifer System. 
 

c. No drilling operations shall begin without an approved disposal site for drilling fluids, cuttings, or 
waste.  It shall be the permittee’s responsibility to obtain the necessary approval(s) for disposal 
prior to the start of construction.  A detailed disposal plan shall be submitted to the Department 
prior to the commencement of drilling activities (for the injection and monitor wells). 

 
d. The Department shall be notified 7 days prior to the mobilization of drilling operations to the site. 
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e. Hurricane Preparedness - Upon the issuance of a "Hurricane Watch" by the National Weather 
Service, the preparations to be made shall include but are not limited to the following: 

 
1) Secure all on-site chemicals, and other stockpiled additive materials to prevent surface 

and/or ground water contamination. 
 
2) Properly secure drilling equipment and rig(s) to prevent damage to well(s) and on-site 

treatment process equipment as well as public property. 
 

f. Waters spilled during construction or testing of the injection well system shall be contained and 
properly disposed. 

 
g. Underground Injection Control - Technical Advisory Committee (UIC-TAC) review and 

Department approval are required prior to the following stages of construction and testing: 
 

1) Contract documents and spud date 
2) Intermediate (34-inch) casing seat in the injection wells 
3) Final (24-inch) casing seat in the injection wells 
4) Final seat for tubing and packer in the injection wells 
5) Intermediate (20-inch) casing seat in the monitor well 
6) Final (6.875-inch O.D.) casing seat in the monitor well 
7) Monitoring zone selection (upper and lower zones) 
8) Mechanical integrity testing 
9) Short-term injection test 
10) Operational testing 

 
h. The geophysical logging program shall at a minimum include: 

 
1) Prior to setting the 28-inch O.D. conductor casing in Dual Zone Monitor Well DZMW-1, the 

following geophysical logs shall be run on the pilot hole, to establish a mechanically secure 
casing setting depth: 

 
• Caliper 
• Gamma ray 

 
2) Prior to setting the 20-inch O.D. intermediate casing in DZMW-1, the following geophysical 

logs shall be run on the pilot hole for stratigraphic correlation, identification of the upper 
monitoring zone, and to aid in the casing seat determination (mechanically secure casing 
setting depth): 

 
• Caliper 
• Gamma ray 
• Dual induction and Spontaneous potential 
• Borehole compensated sonic with VDL display  
• Borehole televiewer or Downhole radial color television survey with rotating lens 
• Logs to be run under pumping and static conditions: 

- Flowmeter 
- Temperature 
- Fluid resistivity 

 
* Note:  The pumping logs shall be run while pumping the borehole at a rate that 
adequately stresses the confining units, as shown by head loss across the beds, and 
allows the log interpreter to clearly identify the confining beds. 
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3) Prior to setting the 6.875-inch O.D. Red Box 1500 FRP final casing in DZMW-1, the 
following geophysical logs shall be run on the pilot hole for stratigraphic correlation, 
identification of the lower monitoring zone, and to aid in the casing seat determination 
(mechanically secure casing setting depth): 

 
• Caliper 
• Gamma ray 
• Dual induction and Spontaneous potential 
•  Borehole compensated sonic with VDL display 
• Borehole televiewer or Downhole radial color television survey with rotating lens 
• Logs to be run under pumping and static conditions: 

- Flowmeter 
- Temperature 
- Fluid resistivity 

 
* Note:  The pumping logs shall be run while pumping the borehole at a rate that 
adequately stresses the confining units, as shown by head loss across the beds, and 
allows the log interpreter to clearly identify the confining beds. 

 
4) Prior to setting the 42-inch O.D. surface casing of the Injection Wells (IW-1 and IW-2), the 

following geophysical logs shall be run on the pilot hole, to identify the base of the 
Hawthorn Group at approximately 1,000 feet bls, and to establish a mechanically secure 
casing setting depth: 

 
• Caliper 
• Gamma ray 
• Dual induction and Spontaneous potential 

 
5) To determine the intermediate (34-inch) casing depth of the Injection Wells (IW-1 and 

IW-2), the logs indicated below shall be run on the pilot hole.  These logs shall be 
interpreted for stratigraphic correlation, identification of confining units, identification of 
producing intervals, and to aid in the casing seat determination: 

 
• Caliper 
• Gamma ray 
• Dual induction and Spontaneous potential 
• Borehole compensated sonic with VDL display 
• Borehole televiewer or Downhole radial color television survey with rotating lens 
• Logs to be run under pumping* and static conditions: 

- Flowmeter 
- Temperature (with differential plot) 
- Fluid resistivity 

 
* Note:  The pumping logs shall be run while pumping the borehole at a rate that 
adequately stresses the confining units, as shown by head loss across the beds, and 
allows the log interpreter to clearly identify the confining beds.  The results of the flowmeter 
log run under dynamic conditions shall include presentations both in gallons per minute 
and in percent of flow analysis. 
 
 
 
 
 
 
 

[space intentionally blank] 
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6) To determine the final 24-inch casing depth of the Injection Wells (IW-1 and IW-2), the logs 
indicated below shall be run on the pilot hole.  These logs shall be interpreted for 
stratigraphic correlation, identification of confining units, identification of producing 
intervals, and to aid in the casing seat determination: 

 
• Caliper 
• Gamma ray 
• Dual induction and Spontaneous potential 
• Borehole compensated sonic with VDL display 
• Borehole televiewer or Downhole radial color television survey with rotating lens 
• Logs to be run under pumping* and static conditions (to a depth of approximately 

2,910 ft bls): 
- Flowmeter 
- Temperature (with differential plot) 
- Fluid resistivity 

 
7) In the injection zone of the injection wells (IW-1 and IW-2), the following logs shall be run 

on the pilot hole: 
 

• Caliper 
• Gamma ray 
• Dual induction 
• Borehole compensated sonic with VDL display 
• Temperature (with differential plot) 
• Borehole televiewer or Downhole radial color television survey with rotating lens 
• Flowmeter 
• Fluid resistivity 
 

8) Caliper and gamma ray logs shall be run on all reamed holes. 
 

9) Temperature logs shall be run after each stage of cementing on all casings to identify the 
top of the cement. 

 
10) A cement bond log shall be run after cementing the final casings in Injection Wells IW-1 

and IW-2 (24-inch casing), and after cementing the final FRP casing in the dual zone 
monitor well (6.875-inch O.D. casing).  Should the results of the cement bond log run in the 
dual zone monitor well be inconclusive, the completion of a sector bond log in that well 
may be required. 

 
11) Television surveys shall also be performed (to total depth of well) upon completion of the 

injection wells (IW-1 and IW-2) and the dual zone monitor well. 
 
 
 
 
 
 
 
 
 
 

[space intentionally blank] 
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i. Packer testing shall at a minimum include the following: 
 

1) A combined total of at least twelve (12) straddle packer tests or single off-bottom pumping 
tests shall be conducted during the drilling of the injection wells (IW-1 and IW-2) and 
DZMW-1. 

2) At least one packer test conducted in each prospective monitoring zone. 
3) In each injection well, at least five straddle packer tests will be conducted from the 

lowermost zone of the USDW to the top of the proposed injection horizon and will be used 
for the demonstration of confinement.  For this reason the packer tests will be performed in 
the anticipated confining zones. At least one packer test supporting the demonstration of 
confinement will be obtained from each interval under consideration, based on the data 
collected to date, to be a confining unit.  [See Specific Condition (S.C.) 2.n.].  To the extent 
feasible, the packer tests in the confining zones shall be performed over intervals that are 
sufficiently narrow so as not to include high hydraulic conductivity beds. 

4) At least three packer tests will be conducted to determine the USDW base. At least one 
packer test will be conducted at each injection well and monitor well location. 

5) Water samples shall be collected from each packer test, and analyzed for total dissolved 
solids (TDS), chlorides, temperature compensated specific conductance, sulfate, ammonia 
and total Kjeldahl nitrogen (TKN), at a minimum. 

6) A one-liter water sample, obtained from intervals where sufficient water is available, shall 
be collected at the end of each packer test. In addition, a separate 100 ml sample with 
nitric acid preservative should be included for metal analysis.  These samples shall be 
shipped to Florida Geological Survey, Hydrogeology Administrator, 903 West Tennessee 
Street, Tallahassee, Florida 32304. 

 
j. A combined total of at least ten cores shall be collected during the drilling of IW-1, IW-2 and 

DZMW-1.  A minimum of five cores will be taken during the drilling of the pilot hole in each 
injection well below the base of the USDW.  The main objective of the coring program is to 
obtain data on the petrophysical properties of the confining strata between the injection zone 
and the base of the USDW.  The core depths shall be staggered between wells so as to obtain 
samples throughout the confining strata.  The cores shall be collected between 1,950 feet and 
2,950 feet bls. 

 
k. The depth of the USDW and the background water quality of the monitoring zones shall be 

determined during drilling and testing using the following information: 
 

1) Water samples from packer tests with analysis and interpretation. 
2) Aquifer performance test data with analysis and interpretation. 
3) Geophysical logging upon reaching the total depth of the appropriate pilot hole interval 

including the following logs: caliper, gamma, dual induction, borehole compensated sonic, 
pumping flowmeter, temperature, and fluid resistivity. 

4) Plots of sonic porosity and apparent formation fluid resistivity (Rwa).  Interpretation will 
include calculation of sonic porosity and Rwa.  The input parameters used to make this 
calculation shall be provided. 

 
l. The confinement of the injection zone in the injection well system from overlying aquifers shall 

be monitored using the dual zone monitoring well and a groundwater monitoring program. The 
intention of this monitoring well system design is to have the upper monitoring zone to be the 
compliance point with regard to matters of the USDW and to have the lower monitoring zone to 
be the compliance point with regard to vertical movement out of the injection zone. 

 
 The upper interval shall be positioned in immediate proximity to the base of the USDW.  

This zone must be established within the lowermost portion of the USDW unless it can be 
demonstrated that no zone is present that can produce adequate water for collection of 
representative ground water samples.  Note, that should this zone be slightly greater 
than 10,000 mg/L TDS that this zone placement shall be considered a strict interpretation of 
the rule. 
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 The lower interval shall be positioned in a zone that can produce adequate water for 
collection of representative ground water samples, below the base of the USDW. The 
purpose of the lower monitor zone is to verify the effectiveness of the confining unit and 
external mechanical integrity of the injection well. Accordingly, this zone shall be placed far 
enough below the base of the USDW to provide the earliest warning of upward migration as 
early in time as possible, thereby affording the most opportunity for mitigation should the 
confining unit not perform as expected. Accordingly, this zone shall be placed far enough 
below the base of the USDW to function as an early warning for fluid movement. 

 
 The data and analysis supporting the selection of the monitoring intervals shall be submitted to 

the Department and UIC-TAC after the collection, interpretation and analysis of all pertinent 
cores, geophysical logs and analysis of fluid samples. The hydrogeologic evaluation of a 
proposed monitoring zone will be submitted only after the collection, interpretation and analysis 
of all pertinent cores, packer tests, geophysical logs and analysis of fluid samples. The 
Department shall approve the final selection of the specific upper and lower monitoring intervals 

 
m. To identify the upper and lower monitoring zones, the following information from the injection 

well and all available on-site sources of data shall be analyzed, interpreted and submitted for 
UIC-TAC review and Department approval: 

 
1) borehole televiewer or downhole television survey 
2) the permeability of the transition zone (transitional regarding TDS) in the vicinity of the 

USDW 
3) packer test data including water quality (TDS, chlorides, sulfate, specific conductance, 

ammonia and TKN, at a minimum) 
4) the specific capacity of the upper and lower monitoring zones 
5) the identification of the base of the USDW 

 
n. Confinement for the injection well locations shall be demonstrated using, at a minimum, directly 

measured lithologic properties, geophysical evidence, and tests performed while pumping the 
formation. 

 
o. Test results pertaining to confinement shall include and/or specifically reference the following 

informational/quality control items: 
 

• Information that documents the calibration of tools, including field checks prior to 
testing. 

• The conditioning/development of the borehole prior to logging, including the techniques 
used and the time periods in which applied, and 

• Pertaining to packer/pump testing - recording the pumping rate regularly throughout the 
test to account for possible variations in the pumping rate, and providing information 
regarding the detection of packer leaks, if any, during testing. 

 
p. Representative samples of circulation fluid shall be collected during the drilling of the pilot holes 

of IW-1 and IW-2, and during the drilling of MW-1, as follows: 
 

• At both IW-1 and IW-2, the representative samples of circulation fluid shall be collected a 
minimum of every 30 feet in drilling from a depth of approximately 1,000 feet bls to the top 
of the “Boulder Zone” preliminarily estimated at approximately 2,950 feet bls. The circulation 
fluid samples shall be analyzed for chlorides, specific conductance, ammonia and TKN, at a 
minimum. 

 
• At MW-1, the representative samples shall be collected a minimum of every 30 feet in 

drilling from a depth of approximately 1,000 feet bls to the total depth of the pilot hole. The 
circulation fluid samples shall be analyzed for chlorides and specific conductance, at a 
minimum; these circulation fluid samples shall also be analyzed for ammonia and TKN, 
unless the permittee affirmatively demonstrates low concentrations of these parameters in 
the circulation fluid analyzed from the injection wells. 



Amando Vidal, P.E., Director  Permit Number: 0289249-001-UC 
City of Hialeah Department of Water and Sewer   Date Issued: July 22,  2009 
Class I Test/Injection Wells IW-1 & IW-2  Expiration Date: July 21,  2012 
Page 12 of 24   
   
   
 

q. If effluent is encountered or suspected during pilot hole drilling and testing, the Department shall 
be notified immediately by telephone and in writing and immediate appropriate precautionary 
measures shall be taken to prevent any upward fluid movement. 

 
r. Mechanical integrity of the injection wells shall be determined pursuant to Rules 

62-528.300(6)(b)1. and 62-528.300(6)(c), F.A.C. 
 

1) A pressure test shall be conducted on each injection well final casing to verify the integrity 
of each final casing, prior to tubing and packer installation. 

2) The pressure test for the annular space (between the final casing and the injection tubing) 
shall be accepted if tested with a liquid filled annular space at 1.5 times the operating 
pressure at which the well is to be permitted.  A test tolerance of not greater than + or - 5% 
must be certified by the engineer of record. 

3) Verification of pressure gauge calibration must be provided to the Department 
representative at the time of the test and in the certified test report. 

 
s. The Department shall be notified at least 72 hours prior to all testing for mechanical integrity. 

 
t. All testing for mechanical integrity must be initiated during normal business hours, Monday 

through Friday. 
 

u. UIC-TAC meetings are scheduled on the 2nd and 4th Tuesday of each month subject to a five 
working day prior notice and timely receipt of critical data by all UIC-TAC members. Emergency 
meetings may be arranged when justified to avoid undue construction delays. 

 
 

3. Quality Assurance/Quality Control Requirements 
 
 

a. Pursuant to Rule 62-528.440(5)(b), F.A.C., the Professional Engineer(s) of Record shall certify 
all documents related to the completion of the Class I injection well system (including the 
associated Floridan aquifer monitor well) as a disposal facility.  The Department shall be notified 
immediately of any change of the Engineer(s) of Record. 

 
b. In accordance with Section 492, Florida Statutes, all documents prepared for the 

geological/hydrogeological evaluation of the injection well system shall be signed and sealed by 
a Florida Licensed Professional Geologist or qualified Florida Licensed Professional Engineer. 

 
c. Continuous on-site supervision by qualified personnel (engineer or geologist) is required during 

all testing, geophysical logging and cementing operations. 
 
 
4. Reporting Requirements 
 
 

a. This project shall be monitored by the Department with the assistance of the TAC, which 
consists of representatives of the following agencies 

 
 • Department of Environmental Protection, West Palm Beach and Tallahassee 
 • Miami-Dade County Dept. of Environmental Resources Management (M-D DERM) 
 • United States Geological Survey (USGS), Fort Lauderdale 
 • South Florida Water Management District (SFWMD), West Palm Beach 
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b. The permittee shall provide copies of all correspondence relative to this permit to each member 
of the UIC-TAC. Such correspondence includes but is not limited to reports, schedules, 
analyses and geophysical logs required by the Department under the terms of this permit. The 
permittee is not required to provide specific correspondence to any UIC-TAC member who 
submits to the permittee a written request to be omitted as a recipient of specific 
correspondence. 

 
c. A drilling and construction schedule shall be submitted to the Department and members of the 

UIC-TAC prior to site preparation for the injection well system. 
 

d. The Department and other applicable agencies must be notified of any unusual or abnormal 
events occurring during construction, and in the event the Permittee is temporarily unable to 
comply with the provisions of the permit (e.g., on-site spills, artesian flows, large volume 
circulation losses, equipment damage due to:  fire, wind and drilling difficulties, etc.).  Any 
information shall be provided orally within 24 hours from the time the permittee becomes aware 
of the circumstances.  A written submission shall also be provided within five days of the time 
the permittee becomes aware of the circumstances.  The written submission shall contain a 
description of the noncompliance and its cause, the period of noncompliance, including exact 
dates and times, and if the noncompliance has not been corrected, the anticipated time it is 
expected to continue; and the steps taken or planned to reduce, eliminate, and prevent 
reoccurrence of the noncompliance. 

 
e. The permittee shall report any noncompliance which may endanger health or the environment, 

including: 
 
1) Any monitoring or other information which indicates that any contaminant may cause an 

endangerment to a USDW; or 
 

2) Any noncompliance with a permit condition or malfunction of the injection system which 
may cause fluid migration into or between USDWs. 

 
Any information shall be provided orally within 24 hours from the time the permittee becomes 
aware of the circumstances.  A written submission shall also be provided within five days of the 
time the permittee becomes aware of the circumstances.  The written submission shall contain a 
description of the noncompliance and its cause, the period of noncompliance, including exact 
dates and times, and if the noncompliance has not been corrected, the anticipated time it is 
expected to continue; and the steps taken or planned to reduce, eliminate, and prevent 
reoccurrence of the noncompliance. 

 
f. Weekly progress reports shall be submitted throughout the construction period for the injection 

wells and dual zone monitor well. These reports, which may be submitted by electronic mail, 
shall be submitted within 72 hours of the end of the period of record and shall include at a 
minimum the following information: 

 
1) A cover letter summary of the daily engineer report, driller’s log and a projection for 

activities in the next reporting period. 
2) Daily engineers report and driller’s/work log with detailed descriptions of all drilling 

progress, deviation survey results, dates and amount of material added to control flow 
(salt, mud, etc), cementing, testing, logging, and casing installation activities. 

3) Description of daily footage drilled by diameter of bit or size of hole opener or reamer being 
used.  

4) Lithologic logs with cuttings description, formation and depth encountered; geophysical 
logs and video surveys; and water quality test results including but not limited to the weekly 
water quality analysis and water levels for the four PMWs. 

5) Detailed description of any unusual construction-related events that occur during the 
reporting period. 

6) Details of testing accomplished including (but not limited to) pumping tests, packer tests 
and core analyses. 
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7) Well development records. 
8) Description of any construction problems that developed during the reporting period and 

current status. 
9) Interpretations included with all test results and logs submitted.  
10) A certified evaluation of all logging and test results, submitted with test data. 
11) Details of cementing operations, including the number of cementing stages, and the 

following information for each stage of cementing: cement slurry composition, specific 
gravity, pumping rate, volume of cement pumped, theoretical fill depth, and actual tag 
depth.  From both the physical tag and the geophysical logs, a percent fill shall be 
calculated.  An explanation of any deviation between actual versus theoretical fill shall be 
provided.  Mill certificates shall be provided for dry cement delivered to the site. 

 
g. Per Rules 62-528.410(4)(c), 62-528.420(4)(c) and 62-528.605(2), F.A.C., the final selection of 

specific injection and monitoring intervals must be approved by the Department.  In order to 
obtain an approval, the permittee shall submit a request to the Department.  The request shall 
be submitted concurrently to all members of the UIC-TAC.  All casing seat requests for the 
injection wells and the Floridan aquifer monitor well shall be accompanied by technical 
justification.  To the extent possible, each casing seat request should address the following 
items: 

 
1) Lithologic and geophysical logs with interpretations, as the interpretations relate to the 

casing seat. 
2) Water quality data (including but not necessarily limited to TDS concentrations). 
3) Identification of confining units, including hydrogeologic data and interpretations. 
4) Identification of monitoring zones. 
5) Casing depth evaluation (mechanically secure formation, potential for grout seal). 
6) Lithologic drilling rate and weight on bit data, with interpretations (related to the casing 

seat). 
7) Identification of the base of the USDW using water quality, Rwa plots, and geophysical log 

interpretations. 
 

h. Monitoring zone requests shall contain the following: 
 

1) Identification of the base of the USDW. 
2) Identification of confining units. 
3) Water quality of proposed monitoring zone (including but not necessarily limited to TDS). 
4) Transmissivity or specific capacity of proposed monitoring zone. 
5) Packer test drawdown curves and interpretation. 

 
i. An interpretation of all test results and geophysical logs must be submitted with all submittals. 

 
j. The short-term injection test request shall contain the following justifications: 
 

1) Cement bond logs and interpretation. 
2) Final downhole television survey with interpretation. 
3) Radioactive tracer test results (if the test is to be run using effluent). 
4) Demonstration of mechanical integrity, which shall include Items 1) through 3) above, and 

the pressure testing and temperature logging results (if the test is to be run using effluent) 
5) Reasonable assurance that adequate confinement exists. 
6) Proposed source water to be used (if any untreated source water, must include analysis for 

primary and secondary drinking water standards (62-550, F.A.C.) as attached).  Per Rule 
62-528.405(3)(b), F.A.C., if an adequate water supply for the injection test does not exist, 
and the data collected during drilling provide assurance of the presence of confining 
bed(s), the applicant shall, after demonstrating mechanical integrity pursuant to Rules 
62-528.300(6)(b)2. and (c), F.A.C., be allowed to use an alternate source for testing only 
with specific prior written authorization from the Department as described in Rule 
62-528.100(2), F.A.C. 

7) Planned injection procedures. 
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k. Upon completion of analysis of cores (when no longer needed by the well owner) and sample 

cuttings recovered during the construction of the injection wells and dual zone monitor well, the 
City of Hialeah Department of Water and Sewer shall contact the UIC Section of the 
Department of Environmental Protection in Tallahassee to arrange their transfer to the Florida 
State Geologic Survey. 

 
l. A final report of the construction and testing of the injection wells and dual zone monitor well, 

shall be submitted no later than 120 days after commencement of operational testing, pursuant 
to Rule 62-528.430(1)(e), F.A.C.  This report shall include, as a minimum, definitions of the 
injection intervals, all relevant confining units, the depth of the base of the USDW and all 
monitoring zones, including all relevant data and interpretations. 

 
 
5. Operational Testing Requirements 
 
 

a. The operational testing of the Class I injection Wells System under this permit shall not 
commence without written authorization from the Department. 

 
b. Prior to operational testing approval, the following items must be submitted (with the request for 

operational testing approval) for UIC-TAC review and Department approval: 
 

1) Lithologic and geophysical logs with interpretations. 
 
2) A copy of the borehole television survey of the injection wells with interpretation. 
 
3) Certification of mechanical integrity and interpreted test data. 
 
4) Results of the short-term injection test with interpretation of the data.  Each well shall first 

be tested for integrity of construction, and shall be followed by a short term injection test of 
such duration to allow for the prediction of operating pressure.  For a minimum of 12 hours, 
the injection test rate shall be no less than the maximum rate at which the well is to be 
permitted.  Pressure/water level data from the injection zone and both monitoring zones 
shall be recorded continuously for at least 24 hours before the test and at least 24 hours 
following the test.  The following data shall be recorded, analyzed, and reported for the 
duration of the injection test, i.e., all data should encompass the entire background, 
injection and recovery periods: 

 
• injection flow rate, in MGD, with all injection periods recorded (IW-1 and IW-2) 
• injection wellhead pressure, in psig (IW-1 and IW-2). 

  • pressure, in psig (Injection Wells) 
• pressure with no flow (shut-in pressure in psig; IW-1 and IW-2) 
• monitor well pressures (Dual Zone Monitor Well upper and lower zones) 

  • tidal data 
  • barometric pressure 
 

5) A description of the actual injection procedure including the anticipated maximum pressure 
and flow rate at which the well will be operated under normal and emergency conditions. 

 
6) Information concerning the compatibility of the injected waste with fluids in the injection 

zone and minerals in both the injection zone and the confining zone. 
 
7) Certification of completion of well construction. 
 
8) Surface equipment (including piping, pressure gauges and flow meters, and all 

appurtenances) completion certified by the Engineer of Record. 
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9) Draft operation and maintenance manual, including a description of surge and water 
hammer control and emergency discharge management plan procedures.  The emergency 
discharge system must be fully constructed and operational (ready to operate) prior to 
approval of operational testing. 

 
10) Calibration certificates for pressure gauges and flow meters. 
 
11) Signed and sealed record "as-built" engineering drawings of the injection well system 

including all well construction, subsurface and surface piping and equipment, and 
appurtenances. 

 
12) The demonstration of confinement for the Injection Wells (IW-1 and IW-2) prepared 

providing confirmation of confinement and defining the injection and confining sequences 
utilizing data collected during the drilling, logging and testing of the injection wells and dual 
zone monitor well.  The report shall include the results of hydraulic testing (permeability, 
porosity, etc.) on the cores, and shall be reviewed and updated as appropriate after the 
completion of any additional injection/monitor well pairs in the future from the confining 
interval.  This submittal shall be prepared, signed, and sealed by a Florida Registered 
Professional Geologist or appropriately qualified Professional Engineer. 

 
13) Background water quality data from the monitor and injection zones, analyzed for primary 

and secondary drinking water standards (62-550, F.A.C.) as attached. 
 
14) Other data obtained during well construction needed by the Department to evaluate 

whether the well will operate in compliance with Department Rules.  [Rule 
62-528.450(3)(a)3.i., F.A.C.] 

 
c. Prior to operational testing, the permittee shall comply with the requirements of 

Rule 62-528.450(3)(a),(b), and (c), F.A.C. 
 

d. Pressure gauges and flow meters shall be installed on the injection well prior to initiating 
injection activities at the site. 

 
e. Prior to the authorization of operational testing by the Department, the City shall contact the UIC 

Section of the Department, Southeast District, to arrange a site inspection.  The inspection will 
determine if the conditions of the permit have been met and to verify that the injection well 
system is operational.  During the inspection, emergency procedures and reporting 
requirements shall be reviewed. 

 
 
6. Operational Testing Conditions 
 
 

a. Upon receipt of written authorization from the Department [S.C. 5.a.], the operational testing of 
the injection well system shall be subject to the following conditions: 

 
1) A qualified representative of the Engineer of Record shall be present for the start-up 

operations. 
 

2) The Department shall be notified in writing of the date of commencement operations. 
 

3) The Department and UIC-TAC will monitor the progress of the operational testing phase of 
this project.  UIC-TAC meetings shall be held if necessary to aid the Department in 
determining if it may be necessary to modify the operational testing conditions.  If 
requested by the Department, reports evaluating the system’s progress shall be submitted 
to the Department and each member of the UIC-TAC at least two weeks prior to the 
scheduled UIC-TAC meeting.  The conditions for the operational testing period may be 
modified by the Department at each of these UIC-TAC review intervals. 
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4) The flow to the injection wells at the wellhead shall be monitored and controlled at all times 
to ensure the maximum injection rate does not exceed the rate at which the wells are 
tested. 

 
5) Injection well system monitoring devices: 
 

a) Pursuant to Rule 62-528.425(1)(b), F.A.C., the injection well system shall be 
monitored by continuous indicating, recording and totalizing devices to monitor 
effluent flow rate and volume, and continuous indicating and recording devices to 
monitor injection pressure, annular pressure and monitoring zone pressure (or water 
level, as appropriate; all zones).  All indicating, recording and totalizing devices shall 
be maintained in good operating condition. 

b) The surface equipment shall be such that manual backup capability to monitor 
pressure shall be provided for systems utilizing automatic and continuous recording 
equipment. 

 
6) The permittee shall calibrate all pressure gauges, flowmeters, chart recorders, and other 

related equipment associated with the injection well system on a semiannual basis, at a 
minimum.  The permittee shall maintain all monitoring equipment and shall ensure that the 
monitoring equipment is calibrated and in proper operating condition at all times.  
Laboratory equipment, methods, and quality control will follow USEPA guidelines as 
expressed in Standard Methods for the Examination of Water and Wastewater.  The 
pressure gauges, flow meter, and chart records shall be calibrated using standard 
engineering methods. 

 
7) The wellhead and associated appurtenances shall be equipped with lightning arrestors, 

surge capacitors or other similar devices. 
 
8) The flow from the monitoring zones during well evacuation and sampling must not be 

discharged to surface waters or aquifers containing a USDW. 
 
9) The wastestream shall be non-hazardous in nature at all times, as defined in 40-CFR, Part 

261 and as adopted in Chapter 62-730, F.A.C. 
 
10) Only non-hazardous water may be discharged into the wells. 
 
11) Mechanical Integrity 
 

a) Injection is prohibited until the permittee demonstrates that the wells have mechanical 
integrity.  Prior to operational testing the permittee shall establish, and thereafter 
maintain, the mechanical integrity of the well at all times. 

b) If the Department determines that the injection well lacks mechanical integrity, written 
notice shall be given to the permittee. 

c) Within 48 hours of receiving written notice that the well lacks mechanical integrity, 
unless the Department requires immediate cessation of injection, the permittee shall 
cease injection into the well unless the Department allows continued injection 
pursuant to subparagraph (d) below. 

d) The Department shall allow the permittee to continue operation of the wells that lacks 
mechanical integrity if the permittee has made a satisfactory demonstration that fluid 
movement into or between USDWs is not occurring. 

 
12) The pressure at the wellhead shall be monitored and controlled at all times to ensure the 

maximum pressure at the wellhead casing does not exceed 66 percent (%) of the tested 
pressure on the final casing and injection tubing.  [See S.C. 2.r.] 
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13) Any failure of the Class I injection well monitoring and recording equipment for a period of 
more than 48 hours shall be reported within 24 hours to the Department.  A written report 
describing the incident shall also be given to the Department within five days of the start of 
the event.  The final report shall contain a complete description of the occurrence, a 
discussion of its cause(s) and the steps being taken to reduce, eliminate, and prevent 
recurrence of the event, and all other information deemed necessary by the Department. 

 
14) The injection system shall be monitored in accordance with Rules 62-528.425(1)(g) and 

62-528.430(2), F.A.C.  Samples and measurements taken for the purpose of monitoring 
shall be representative of the monitored activity.  The following injection well performance 
and monitoring zone data shall be collected and reported to the Department in Monthly 
Operating Reports (MORs) as indicated below. 

 
a) Injection well performance: 
 

(1) Physical characteristics of the injection wells (IW-1 and IW-2): 
 

Flow rate parameters: 
 • average daily flow rate to injection well as measured from flowmeter (MGD) 

• daily maximum sustained (15 minutes minimum) flow rate to injection well 
(MGD) 

• daily minimum sustained (15 minutes minimum) flow rate to injection well 
(MGD) 

 • monthly average of the daily flow rates to injection well (MGD) 
 • monthly maximum (peak hour) flow rate to injection well (MGD) 
 • monthly minimum flow rate to injection well (MGD) 
 

Volumetric parameters: 
 
• total daily effluent to injection well from as measured from totalizer (MG) 

                                 •   total monthly flow volume to injection well (MG) 
 • monthly average of the daily flow volumes to injection well (MG) 
 • monthly maximum of the daily flow volumes to injection well (MG) 
 • monthly minimum of the daily flow volumes to injection well (MG) 
 

Wellhead pressure parameters: 
 

 • daily average injection pressure at injection well (psig) 
• daily maximum sustained (15 minutes minimum) injection pressure at injection 

well (psig) 
• daily minimum sustained (15 minutes minimum) injection pressure at injection 

well (psig) 
 • monthly average injection pressure at injection well (psig) 
 • monthly maximum sustained injection pressure at injection well (psig) 
 • monthly minimum sustained injection pressure at injection well (psig) 
 • monthly wellhead pressure with no flow (shut-in pressure, psig) 

 
Annulus pressure parameters: 
 

 • daily average annular pressure at injection well (psig) 
 • daily maximum annular pressure at injection well (psig) 
 • daily minimum annular pressure at injection well (psig) 
 • monthly average annular pressure at injection well (psig) 
 • monthly maximum annular pressure at injection well (psig) 
 • monthly minimum annular pressure at injection well (psig) 
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(2) Chemical characteristics of the wastestream sampled from the wet well: 
 

Monthly sampling: 
 

 • temperature (° C) 
• residue, total filterable (dried at 180° C) [total dissolved solids, TDS] (mg/L) 

 • chloride (mg/L) 
 • specific conductance (temperature compensated, µmho/cm or µS/cm) 
 • total suspended solids, TSS (mg/L) 
 • nitrogen, ammonia, total as N (mg/L) 
 • nitrogen, total Kjeldahl as N (TKN, mg/L) 
 • nitrogen, nitrate, total as N (mg/L) 
 • pH (standard units, s.u.) 
 • sulfate, total as SO4 (mg/L) 
 • gross alpha (ρCi/L) 

• combined radium-226 and radium-228 (ρCi/L) 
 
Quarterly sampling: 
 
• iron (mg/L) 
• potassium (mg/l) 
• sodium (mg/L) 
• calcium (mg/L) 
• magnesium (mg/L) 
• bicarbonate (mg/L) 

 
 The MORs shall indicate monthly averages for all parameters sampled daily. 

 
b) Monitor well performance: 

 
(1) Physical characteristics - upper and lower monitoring zones potentiometric 

surface or water table height relative to NAVD 88 (feet of head) or pressure 
(psig) referenced to NAVD 88: 

 
 • daily maximum pressure or water level (as appropriate) 
 • daily minimum pressure or water level (as appropriate) 
 • daily average pressure or water level (as appropriate) 
 • monthly maximum pressure or water level (as appropriate) 
 • monthly minimum pressure or water level (as appropriate) 
 • monthly average pressure or water level (as appropriate) 

 
(2) Chemical characteristics of the upper and lower monitoring zones: 

 
 Weekly sampling: 
 
 • temperature, (° C) 

• residue, total filterable (dried at 180° C) [total dissolved solids, TDS] (mg/L) 
 • chloride (mg/L) 
 • specific conductance (temperature compensated, µmho/cm or µS/cm) 
 • nitrogen, ammonia, total as N (mg/L) 
 • nitrogen, total Kjeldahl as N (TKN, mg/L) 
 • nitrogen, nitrate, total as N (mg/L) 
 • pH (standard units, s.u.) 
 • sulfate, total as SO4 (mg/L) 
 
 The MORs shall also indicate monthly averages for all parameters sampled 

weekly. 
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 Monthly sampling: 
 • gross alpha (ρCi/L) 

• combined radium-226 and radium-228 (ρCi/L) 
• iron, (mg/L) 
• potassium, (mg/l) 
• sodium, (mg/L) 
• calcium, (mg/L) 
• magnesium, (mg/L) 
• bicarbonate, (mg/L) 
 

c) After the upper and lower monitoring zones have been sampled weekly for at least six 
months, the permittee may submit data for UIC-TAC review and Department approval 
to demonstrate that reasonable assurance of groundwater stability has been 
established in justification of any request to reduce the sampling frequency to 
monthly.  The request for reduction in sampling frequency shall be accompanied by 
technical justification and interpretations. 

 
15) A minimum of three well volumes of fluid shall be evacuated from the monitoring systems 

prior to sampling for the chemical parameters listed above.  A State-certified laboratory 
shall analyze all samples.  Sufficient purging shall have occurred when either of the 
following have occurred: 

 
a) pH, specific conductivity and temperature when sampled, upon purging the third or 

subsequent well volume, each vary less than 5% from that sampled upon purging the 
previous well volume; or 

b) upon purging the fifth well volume. 
 
16) All samples must be collected and analyzed in accordance with the quality 

assurance/quality control (QA/QC) requirements of Rule 62-160, F.A.C. 
 

17) All injection well system data submissions including MORs shall be clearly identified on 
each page with facility name, I.D. Number, permit number, operator's name, license 
number, daytime phone number, date of sampling/recording, and type of data.  Monitoring 
zones shall be identified by well number and depth interval.  The lead plant operator or 
higher official must sign and date each submittal.  An approved summary sheet from the 
FDEP Southeast District UIC Section is attached. 

 
18) The permittee shall submit monthly to the Department the results of all injection wells and 

monitor well data required by this permit (MORs) no later than the last day of the month 
immediately following the month of record.  The results shall be sent to the Department of 
Environmental Protection’s Southeast District Office (FDEP, UIC Section, 400 N. Congress 
Avenue, Suite 200, West Palm Beach, FL 33401).  A copy of this report shall also be sent 
to the Department of Environmental Protection, Underground Injection Control Program, 
MS 3530, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400. 

 
 
 
 
 
 
 
 
 

[space intentionally blank] 
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19) A controlled monthly injectivity test (rate/pressure) shall be conducted on IW-1 and IW-2 in 
accordance with Rule 62-528.430(2)(d), F.A.C.  This test shall be conducted at a rate that 
approaches the maximum design flow but which can be repeated on a monthly basis.  The 
injectivity test results shall be reported to the Department in the MORs. The following data 
shall be recorded and reported: 

 
Parameters pertinent to flow rate: 

 
  • injection flow rate as measured from flowmeter (MGD) 
  • initial totalizer reading (gallons) 
  • final totalizer reading (gallons) 
  • time (minutes) from initial to final totalizer readings 
 

Pressure parameters: 
 
  • static injection wellhead pressure (psig) 
  • wellhead injection pressure fall-off — every 30 seconds until again static (psig) 
  • final pressure upon test cessation — approximately 10-15 minutes (psig) 
  • wellhead pressure with no flow (shut-in pressure in psig) 
  • monitoring zone pressures (psig) 

 
  Specific Injectivity shall be reported in gpm/psig. 
  All readings shall be taken after a minimum 5-minute period of stabilized flow. 

 
  Pursuant to Rule 62-528.430(2)(d), F.A.C., as part of the specific injectivity test, each well 

shall be shut-in for a period of time necessary to conduct a valid observation of pressure 
fall-off. 

 
20) Wastestream analysis: 

 
a) A wastestream analysis (24 hour composite sample) for primary and secondary 

drinking water standards (Chapter 62-550, F.A.C.) and minimum criteria, see attached 
list, shall be submitted within one month of the commencement of operational testing. 

 
b) Pursuant to Rules 62-528.425(1)(a) and 62-528.450(2)(f)3., F.A.C., a wastestream 

analysis for primary and secondary drinking water standards (Chapter 62-550, F.A.C.) 
see attached list, shall be submitted annually (sampled in February and submitted on 
or before April 30). 

 
 
7. Surface Equipment 
 
 

a. The integrity of the monitoring zone sampling systems shall be maintained at all times.  
Sampling lines shall be clearly and unambiguously identified by monitoring zone at the point at 
which samples are drawn.  All reasonable and prudent precautions shall be taken to ensure that 
samples are properly identified by monitoring zone and that samples obtained are 
representative of those zones.  Sampling lines and equipment shall be kept free of 
contamination with independent discharges and no interconnections with any other lines. 

 
b. The surface equipment for the injection well system shall maintain compliance with Chapter 

62-600, F.A.C. for water hammer control, screening, access for logging and testing, and 
reliability and flexibility in the event of damage to the well and effluent piping.  A regular program 
of exercising the valves integral to the wellhead shall be instituted.  At a minimum, all valves 
integral to the wellhead shall be exercised during the regularly scheduled quarterly injectivity 
testing. 
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c. The injection wells and monitor well surface equipment and piping shall be kept free of 
corrosion at all times. 

 
d. Spillage onto the injection well pad during construction activities, and any waters spilled during 

mechanical integrity testing, other maintenance, testing or repairs to the system shall be 
contained by an impermeable wall around the edge of the pad.  The spilled waters shall be 
directed to a sump which in turn discharges to the pumping station wet well or via other 
approved means to the injection well system. 

 
e. An injection well construction pad with impermeable perimeter retaining wall shall be maintained 

and retained in service for the life of the injection wells.  The injection and monitor well pad(s) 
are not, unless specific approval is obtained from the Department, to be used for storage of any 
material or equipment at any time. 

 
 

8. Financial Responsibility 
 
 

a. The permittee shall maintain the resources necessary to close, plug and abandon the injection 
and associated monitor wells, at all times [Rule 62-528.435(9), F.A.C.]. 

 
b. The permittee shall update annually the cost estimate for plugging and abandonment, and 

submit each updated cost estimate annually to the Department. If during the duration of this 
permit the cost estimate exceeds that upon which financial responsibility is based ($300,000) 
by 10 percent or more, the City of Hialeah Department of Water and Sewer will need to obtain 
new Certification of Financial Responsibility forms and Comprehensive Annual Financial 
Reports and submit these documents to the Department for approval. A copy of the annual 
update shall be submitted to the Department’s West Palm Beach and Tallahassee UIC 
programs each year within 60 days after the anniversary date of issuance of this permit. 

 
c. In the event the mechanism used to demonstrate financial responsibility should become invalid 

for any reason, the Permittee shall notify the Department of Environmental Protection in writing 
within 14 days of such invalidation.  The permittee shall then within 30 days of said notification 
submit to the Department for approval new financial documentation in order to comply with Rule 
62-528.435(9), F.A.C., and the conditions of this permit. 

 
 

9. Emergency Disposal 
 
 

a. All applicable federal, state, and local permits shall be in place to allow for any alternate 
discharges due to emergency or planned outage conditions. 

 
b. Any proposed changes in emergency disposal methods shall be submitted for UIC-TAC and 

USEPA review and Department approval prior to implementation. 
 
c. In the event of an emergency and/or discharge, or other abnormal event where the Permittee is 

temporarily unable to comply with any of the conditions of this permit due to breakdown of 
equipment, power outages, destruction by hazard or fire, wind, or by other cause, the 
Department shall be notified in person or by telephone within 24 hours of the incident.  A written 
report describing the incident shall also be submitted to the Department within five days of the 
start of the incident.  The written report shall contain a complete description of the emergency 
and/or discharge, a discussion of its cause(s), and if it has been corrected, the anticipated time 
the discharge is to continue, the steps being taken to reduce, eliminate, and prevent recurrence 
of the event, and all other information deemed necessary by the Department. 
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d. The emergency disposal method consists of the following: 
 

1) The emergency disposal method presented in the permit application received 
May 27, 2008 and approved by the Department as a part of this permit, shall be maintained 
in fully operational order at all times. 

 
2) The emergency disposal method includes termination of reject concentrate.  In the unlikely 

event that one of the injection wells must be shut-in for routine service or testing, or for an 
emergency condition, the entire concentrate flow could be sent to the other injection well.  
In the event that both injection wells and the concentrate pump station could not be 
operated, the reverse osmosis water treatment facility would be shut-down, which would 
terminate the generation of concentrate.  The City of Hialeah would be supplied water from 
its surficial aquifer water treatment facility, which could be supplemented with water from 
neighboring utilities. 

 
3) Any emergency bypass of the injection well system shall be governed by Rule 62-620.610, 

F.A.C. 
 
4) Any proposed changes in emergency disposal methods shall be submitted for UIC-TAC 

review and Department approval prior to implementation. 
 
 
10. Signatories 
 
 

a. All reports and other submittals required to comply with this permit shall be signed by a person 
authorized under Rules 62-528.340(1) or (2), F.A.C. 

 
b. In accordance with Rule 62-528.340(4), F.A.C., all reports shall contain the following 

certification: 
 

"I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted.  Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations." 

 
 
11. Permit Extension(s), Renewal(s) and Operation Permit Application(s) 
 
 

a. Pursuant to Rule 62-4.080(3), a permittee may request that a permit be extended as a 
modification of an existing permit.  A request for an extension is the responsibility of the 
permittee and shall be submitted to the Department before the expiration of the permit.  In 
accordance with Rule 62-4.070(4), F.A.C., a permit cannot be extended beyond the maximum 
5-year statutory limit.  Should operational testing need to continue beyond the 5-year limit for 
this permit, the permittee must renew the construction permit in accordance with S.C. 10.b. 
below. 
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b. If injection is to continue beyond the expiration date of this permit the permittee shall apply for, 
and obtain an operation permit. If necessary to complete the two-year operational testing 
period, the permittee shall apply for renewal of the construction permit at least 60 days prior to 
the expiration date of this permit. 

 
 
 
 
Issued this             day of                                        , 2009 
 
STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 
 
 
 
  
 _____________________________ 
Jack Long 
District Director 
Southeast District 
 
 
JL/LAB/JRM/jgs

May_J

brien_l

Osborne_V

Osborne_V

Osborne_V


Osborne_V



 

SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT  

 
FACILITY NAME ____________________________________________ 
REPORT MONTH/YR. _________________________ 
 
OPERATOR NAME __________________ LICENSE # ___________________________ 
 
INJECTION WELL # _________________ PERMIT # ____________________________ 
 
SAMPLING DATE ___________________ TIME ________________________________ 
 
 

 SAMW #1 SAMW #2 SAMW #3 SAMW #4 
LOCATION NE CORNER NW CORNER SE CORNER SW CORNER
ELEV. OF TOC* (NAVD 88)     
DEPTH TO WATER (TOC*)     
WATER LEVEL (NAVD 88)     
CHLORIDE (mg/l)     
CONDUCTIVITY(µmhos/cm)     
TOTAL DISOLV. SOLIDS (mg/l)     
TEMPERATURE (° F.)     

 
* TOC: indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY_________________________ SAMPLED BY ______________________ 
 
PHONE # _____________________________ TITLE ____________________________ 

 
SITE PLAN OF SAMW LOCATIONS 
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PRIMARY DRINKING WATER STANDARDS 
 
PARAMETER  
 
Alachlor (Polychlorinated Biphenyl or PCB)  
Aldicarb 
Aldicarb sulfoxide 
Aldicarb sulfone  
Alpha, Gross 
Antimony    
Arsenic   
Atrazine    
Barium    
Benzene     
Benzo(a)pyrene    
Beryllium    
Bis(2-ethylhexyl) adipate  (Di(2-ethylhexyl) adipate) 
Bis(2-ethylhexyl) phthalate  (Di(2-ethylhexyl) phthalate)  
Bromate 
Cadmium    
Carbofuran  
Carbon Tetrachloride  (Tetrachloromethane)  
Chlordane  
Chlorine 
Chlorine Dioxide 
Chlorite  
Chlorobenzene (Monochlorobenzene) 
Chloroethylene  (Vinyl Chloride)  
Chromium  
Coliforms, Total   
Cyanide      
2,4-D  (2,4-Dichlorophenoxyacetic acid)  
Dalapon  (2,2-Dichloropropionic acid)  
Dibromochloropropane  (DBCP)  
1,2-Dibromoethane  (EDB, Ethylene Dibromide)  
1,2-Dichlorobenzene  (o-Dichlorobenzene)  
1,4-Dichlorobenzene  (p-Dichlorobenzene or Para Dichlorobenzene)  
1,2-Dichloroethane  (Ethylene dichloride)  
1,1-Dichloroethylene  (Vinylidene chloride)  
1,2-Dichlorethylene (cis-1,2-Dichloroethylene or trans-1,2-Dichloroethylene)  
cis-1,2-Dichloroethylene (1,2-Dichlorethylene) 
trans-1,2-Dichloroethylene (1,2-Dichlorethylene) 
Dichloromethane  (Methylene chloride)  
1,2-Dichloropropane  
Di(2-ethylhexyl) adipate (Bis(2-ethylhexyl) adipate)   
Di(2-ethylhexyl) phthalate (Bis(2-ethylhexyl) phthalate)  
Dinoseb  
Diquat  
EDB  (Ethylene dibromide, 1,2-Dibromoethane)  
Endothall  
Endrin  
Ethylbenzene 
Ethylene dichloride  (1,2-Dichloroethane)  
Fluoride   
Glyphosate  (Roundup)  
Gross Alpha  
Haloacetic acids (HAA5)  
Heptachlor  
Heptachlor Epoxide  
Hexachlorobenzene  (HCB)  
gamma-Hexachlorocyclohexane  (Lindane)  
Hexachlorocyclopentadiene 
Lead 
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PRIMARY DRINKING WATER STANDARDS, CONT’D 
 

 
PARAMETER 
 
Lindane  (gamma-Hexachlorocyclohexane)  
Mercury  
Methoxychlor  
Methylene chloride  (Dichloromethane)  
Monochlorobenzene (Chlorobenzene)   
Nickel  
Nitrate (as N)  
Nitrite (as N)  
Total Nitrate + Nitrite (as N)  
Oxamyl 
p-Dichlorobenzene or Para  Dichlorobenzene (1,4-Dichlorobenzene) 
Pentachlorophenol  
Perchloroethylene  (Tetrachloroethylene)  
Picloram  
Polychlorinated biphenyl (PCB or Aroclors)  
Radium  
Roundup  (Glyphosate)  
Selenium 
Silver  
Silvex  (2,4,5-TP) 
Simazine  
Sodium  
Strontium-90  
Styrene  (Vinyl benzene)  
Tetrachloroethylene  (Perchloroethylene)  
Tetrachloromethane  (Carbon Tetrachloride)  
Thallium  
Toluene  
Toxaphene  
2,4,5-TP (Silvex)  
1,2,4-Trichlorobenzene  
1,1,1-Trichloroethane  
1,1,2-Trichloroethane  
Trichloroethylene  (Trichloroethene, TCE)  
Trihalomethanes, Total   
Vinyl Chloride  (Chloroethylene)  
Xylenes (total) 
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SECONDARY DRINKING WATER STANDARDS 
 
PARAMETER  
 
Aluminum  
Chloride  
Color 
Copper  
Ethylbenzene  
Fluoride  
Foaming Agents  (MBAS) 
Iron  
Manganese  
Odor 
pH   
Silver  
Sulfate  
Toluene  
Total Dissolved Solids  (TDS)  
Xylenes  
Zinc  
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Copy via electronic mail only: 
 
George Heuler P.G., (FDEP – Tallahassee): George.Heuler@dep.state.fl.us 
Joe May, P.G., (FDEP – West Palm Beach): joseph.may@dep.state.fl.us 
Steve Anderson, P.G., (SFWMD): sanderso@sfwmd.gov 
Carlos Espinosa, P.E., (DERM Director): EspinC@miamidade.gov 
 
William Pitt, P.E., (Miami-Dade Water and Sewer Dept): WPITT@miamidade.gov 
Clint Oakley, P.G. (Miami-Dade Water and Sewer Dept): OAKLEC@miamidade.gov 
Jenny Jean-Pierre (Miami-Dade Water and Sewer Dept): JJEANP@miamidade.gov 
Linda Gundel, P.E. (Parsons Water and Infrastructure, Inc.) Linda.Gundel@parsons.com 
Leo Cannyn, PMP, P.E., (R.W. Beck, Inc.): lcannyn@rwbeck.com 
Brett Youngquist (Youngquist Brothers, Inc.): Brett@youngquistbrothers.com 
Wm. Scott Manahan, P.E., (Schlumberger Water Services): SManahan@fort-
myers.water.slb.com 
 
ATTACHMENTS 

 
1) Weekly construction summary 
2) Daily logs 
3) 24-inch diameter injection casing pressure test results 
4) Geophysical Log (Cement Top Temp Log) 
5) Pad monitoring well data 
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WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.:                ENDING DATE: 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

11/6/09 0915-
1530 

Jody Abbott Rig set-up and adjustments, fix mud circulation system 

11/7/09 0700-
1420 

Jody Abbott Rig set-up and adjustments 

11/7/09-
11/8/09 

1930-
0510 

David 
Barnes 

Begin drilling of IW-1 using 60.5-inch diameter bit.  Drilling completed to 
7.4 feet below pad level 

11/8/09 1330-
1900 

Jody Abbot Continue drilling with 60.5-inch bit to 9 feet below pad level, rig 
maintenance 

11/8/09-
11/9/09 

1900-
0700 

Dan Legett Continue drilling with 60.5-inch bit to 24 feet below pad level, rig 
maintenance 

11/9/09 0700-
1900 

David 
Barnes 

Continue drilling with 60.5-inch bit to 39.2 feet below pad level 

11/9/09-
11/10/09 

1900-
0700 

Dan Legett Continue drilling with 60.5-inch bit to 78 feet below pad level, rig 
maintenance 

11/10/09 0700-
1900 

David 
Barnes 

Continue drilling with 60.5-inch bit to 90 feet below pad level, rig 
maintenance, electrical inspection 

11/10/09-
11/11/09 

1900-
0700 

Dan Legett Continue drilling with 60.5-inch bit to total depth of 160 feet below pad 
level, perform routine rig maintenance 

11/11/09 0700-
1900 

David 
Barnes 

Trip out of borehole, perform caliper and gamma ray logs of borehole, 
weld and lower 52-inch pit casing to 155 feet below pad level 

11/11/09-
11/12/09 

1900-
0700 

Dan Legett Cement grout 52-inch pit casing to 155 feet below pad level 

11/12/09 0700-
1900 

David 
Barnes 

Wait for cement grout to cure, rig up bottom hole assembly, connect to 
shore power, prepare to drill 12.25-inch pilot hole 

11/12/09-
11/13/09 

1900-
0700 

Dan Legett Start drilling 12.25-inch pilot hole, cement inside 52-inch casing tagged 
at 153 feet below pad level, complete pilot hole to 283 feet below pad 
level 
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WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 2           ENDING DATE:   11/20/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

11/13/09 Day SD Drill 12.25 inch diameter pilot hole from 283 ft bpl to 660 ft bpl 

11/13/09 Night JA Drill 12.25 inch diameter pilot hole from 660 ft bpl to 890 ft bpl 

11/14/09 Day SD Drill 12.25 inch diameter pilot hole from 890 ft bpl to 967 ft bpl 

11/14/09 Night JA Drill 12.25 inch diameter pilot hole from 967 ft bpl to 1100 ft bpl 

11/15/09 Day SD Clean out hole in preparation for geophysical logging; Run geophysical 
logs-caliper, SP, gamma ray, and DIL. 

11/15/09 Night JA Build BHA for 50- inch ream and set up mud system. 

11/16/09 Day SD Ream nominal 50-inch diameter borehole from 155 ft bpl to 217 ft bpl 

11/16/09 Night JA Ream nominal 50-inch diameter borehole from 217 ft bpl to 306 ft bpl, 
conduct inclination survey at 300 ft bpl. 

11/17/09 Day SD Ream nominal 50-inch diameter borehole from 306 ft bpl to 420 ft bpl, 
conduct inclination survey at 390 ft bpl. 

11/17/09 Night JA Ream nominal 50-inch diameter borehole from 420 ft bpl to 486 ft bpl, 
conduct inclination survey for 480 ft bpl. 

11/18/09 Day SD Ream nominal 50-inch diameter borehole from 486 ft bpl to 534 ft bpl. 

11/18/09 Night JA Ream nominal 50-inch diameter borehole from 534 ft bpl to 621 ft bpl, 
conduct inclination survey for 570 ft bpl. 

11/19/09 Day SD Ream nominal 50-inch diameter borehole from 621 ft bpl to 711 ft bpl, 
conduct inclination survey for 660 ft bpl 

11/19/09 Night JA Ream nominal 50-inch diameter borehole from 711 ft bpl to 791 ft bpl 
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WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 3           ENDING DATE:   11/27/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

11/20/09 Day DB Ream 50.5-inch borehole 800 to 813 ft bpl. 

11/20/09 Night DL Ream 50.5-inch borehole 813 to 886 ft bpl. 

11/21/09 Day DB Ream 50.5-inch borehole 886 to 936 ft bpl. 

11/21/09 Night DL Ream 50.5-inch borehole 936 to 965 ft bpl. 

11/22/09 Day DB Ream 50.5-inch borehole 965 to 994 ft bpl. 

11/22/09 Night DL Ream 50.5-inch borehole 994 to 1022 ft bpl. 

11/23/09 Day DB Ream 50.5-inch borehole 1022 to 1072 ft bpl. 

11/23/09 Night DL Ream 50.5-inch borehole 1072 to TD of 1079 ft bpl.  Conditioned 
borehole. 

11/24/09 Day DB Completed 2 trips to TD of 1079 feet bpl with 50.5-inch bit and 
conditioned borehole. 

11/24/09 Night DL Completed 1 trip to TD of 1079 feet bpl with 50.5-inch bit and 
conditioned borehole. 

11/25/09 Day DB Completed 1 trip to TD of 1079 feet bpl with 50.5-inch bit and 
conditioned borehole. 

11/25/09 Night DL Completed 1 trip to TD of 1079 feet bpl with 50.5-inch bit and 
conditioned borehole. 

11/26/09 Day DB Tripped out drill pipe and performed geophysical logging. 

11/26/09 Night DL Preparation for installation of 42-inch casing. 
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WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 4           ENDING DATE:   12/04/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

11/27/09 Day JA Weld and lower 1075 feet (of 1075 ft) of 42-inch casing. 

11/27/09 Night RAS Pressure grouted first cement stage of 42-inch casing. 

11/28/09 Day JA Ran temperature log. 

11/28/09 Night RAS Completed second cement stage of 42-inch casing. 

11/29/09 Day JA Ran temperature log. 

11/29/09 Night RAS Converted rig to reverse air. 

11/30/09 Day JA Converted rig to reverse air. 

11/30/09 Night RAS Converted rig to reverse air. 

12/01/09 Day JA/BP Converted rig to reverse air, drilled out cement inside 42-inch casing at 
1071 feet bpl, drilled 12.25-inch pilot hole from 1075 to 1086 feet bpl. 

12/01/09 Night RAS Drilled 12.25-inch pilot hole from 1086 to 1331 feet bpl. 

12/02/09 Day BP Rig repair and maintenance. 

12/02/09 Night RAS Drilled 12.25-inch pilot hole from 1331 to 1527 feet bpl. 

12/03/09 Day BP Drilled 12.25-inch pilot hole from 1568 to 1707 feet bpl. 

12/03/09 Night RAS Drilled 12.25-inch pilot hole from 1707 to 1882 feet bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 5           ENDING DATE:   12/11/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

12/04/09 Day BJP Drill 12.25-inch pilot hole 1998 to 2021 ft bpl. 

12/04/09 Night BDL Drill 12.25-inch pilot hole 2021 to 2111 ft bpl. 

12/05/09 Day BJP Drill 12.25-inch pilot hole 2111 to 2156 ft bpl. 

12/05/09 Night BDL Run geophysical logs on interval 1075 to 2156 ft bpl. 

12/06/09 Day BJP Continue geophysical logging as above. 

12/06/09 Night BDL Pump fresh water to clear borehole for video log.   

12/07/09 Day BJP Complete video log. 

12/07/09 Night  BDL Start Packer Test No 1 (1839 – 1856 ft bpl). 

12/08/09 Day BJP Continue Packer Test No 1. 

12/08/09 Night BDL Complete Packer Test No 1.  Start Packer Test No 2 (1899 – 1916 ft bpl). 

12/08/09 Day BJP Continue Packer Test No 2. 

12/09/09 Night BDL Complete Packer Test No 2.  Start Packer Test No. 3 (1973-1991 ft bpl) 

12/10/09 Day BJP Continue Packer Test No. 3 

12/10/09 Night BDL Complete Packer Test No 3.  Start Packer Test No 4 (2076 – 2111 ft bpl). 

    

 




 

 
WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 6           ENDING DATE:   12/18/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

12/11/09 Day BJP Trip out packer, Trip in tremie pipe to cement 12.25-inch diameter pilot 
hole 

12/11/09 Night RS Complete stage 1 and 2 of cementing of 12.25-inch diameter pilot hole 

12/12/09 Day BJP Complete stage 3 of cementing of 12.25-inch diameter pilot hole 

12/12/09 Night RS Complete final stage of cementing of 12.25-inch diameter pilot hole to 
1139 feet bpl 

12/13/09 Day JA Build bottom hole assembly for 40.5-inch borehole 

12/13/09 Night RS Rig inactive 

12/14/09 Day JA Reaming 40.5-inch borehole to 1088 feet bpl 

12/14/09 Night  RS Reaming 40.5-inch borehole to 1136 feet bpl 

12/15/09 Day JA Reaming 40.5-inch borehole to 1243 feet bpl 

12/15/09 Night RS Reaming 40.5-inch borehole to 1340 feet bpl 

12/16/09 Day DB Reaming 40.5-inch borehole to 1436 feet bpl 

12/16/09 Night RS Reaming 40.5-inch borehole to 1520 feet bpl 

12/17/09 Day DB Reaming 40.5-inch borehole to 1609 feet bpl 

12/17/09 Night RS Reaming 40.5-inch borehole to 1658 feet bpl 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 7           ENDING DATE:   12/25/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

12/18/09 Day DL Reaming 40.5-inch diameter borehole 1672 – 1715 ft.  

12/18/09 Night RS Reaming 40.5-inch diameter borehole 1715 – 1740 ft.   

12/19/09 Day DL Reaming 40.5-inch diameter borehole 1740 – 1800 ft.   

12/19/09 Night DL Reaming 40.5-inch diameter borehole 1800 – 1854 ft.   

12/20/09 Day DB Reaming 40.5-inch diameter borehole 1854 – 1905 ft.   

12/20/09 Night DL Conditioned 40.5-inch diameter borehole. 

12/21/09 Day DB No rig activity. 

12/21/09 Night  DL No rig activity. 

12/22/09 Day DB No rig activity. 

12/22/09 Night  No rig activity. 

12/23/09 Day  No rig activity. 

12/23/09 Night  No rig activity. 

12/24/09 Day  No rig activity. 

12/24/09 Night  No rig activity. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 8           ENDING DATE:   01/01/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

t 
 ACTIVITY SUMMARY 

12/25/09 day None No rig activity. 

12/25/09 night None No rig activity. 

12/26/09 day JA Tripped in 40.5-inch diameter BHA for borehole clean out. 

12/26/09 
night RAS 

Tripped out 40.5-inch diameter BHA.  Conducted gamma ray and caliper 
logs  

12/27/09 day JA Installed 34-inch diameter casing. 

12/27/09 night RAS Installed 34-inch diameter casing to 1,900 ft bpl. 

12/28/09 day JA Tripped in cement tubing inside casing.  Perform cement stage 1. 

12/28/09 night RAS Conducted temperature log and tagged at 1,580 ft bpl.  Performed 
cement stage 2. 

12/29/09 day JA Conducted temperature log and tagged at 1,402 ft bpl. 

12/29/09 night RAS Performed cement stage 3.  Conducted temperature log and tagged at 
1,206 ft bpl. 

12/30/09 day JA Performed cement stage 4.  Conducted temperature log. 

12/30/09 night RS Tagged at 1,018.  Performed cement stage 5. 

12/31/09 day JA Conducted temperature log and tagged at 525 ft bpl.  Performed 
cement stage 6. 

12/31/09 night RAS Conducted temperature log and tripped in 12.25-inch diameter bit. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 9           ENDING DATE:   01/08/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

01/01/10 Day DB Drilled 12.25-inch diameter pilot hole 1,890 to 1,952 ft bpl. 

01/01/10 Night DL Drilled 12.25-inch diameter pilot hole 1,952 to 2,112 ft bpl. 

01/02/10 Day DB Drilled 12.25-inch diameter pilot hole 2,112 to 2,206 ft bpl.  

01/02/10 Night DL Drilled Core No 1 (2,206 – 2,216 ft bpl). 

01/03/10 Day DB Completed drilling Core No 1. 

01/03/10 Night DL Drilled 12.25-inch diameter pilot hole 2,206 to 2,299 ft bpl. 

01/04/10 Day DB Drilled 12.25 inch diameter pilot hole 2,299 to 2,303 ft bpl.     

01/04/10 Night  DL Drilled Core No 2 (2,303 – 2,313 ft bpl). 

01/05/10 Day DB Completed Core No 2 (100% recovery). 

01/05/10 Night DL Drilled 12.25-inch diameter pilot hole 2,303 – 2,339 ft bpl. 

01/06/10 Day DB Drilled 12.25-inch diameter pilot hole 2,339 – 2,434 ft bpl. 

01/06/10 Night DL Drilled 12.25-inch diameter pilot hole 2,434 – 2,472 ft bpl. 

01/07/10 Day DB Drilled 12.25-inch diameter pilot hole 2,472 – 2,502 ft bpl. 

01/07/10 Night DL Drilled 12.25-inch diameter pilot hole 2,502 – 2,505 ft bpl. Start Core No 
3 (2,505 -2,515 ft bpl). 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 10           ENDING DATE:   01/15/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

01/08/10 Day RS Drilled core no. 3 from 2,505 to 2,510 feet bpl 

01/08/10 Night DL Drilled core no. 3 from 2,510 to 2,513 feet bpl 

01/09/10 Day RS Finished Core No. 3 at 2,513 feet bpl, tripped out core and tripped in 
12.25-inch diameter bit to 1,900 feet bpl 

01/09/10 
Night DL 

Rig maintenance, reamed core interval 2,505 to 2,513 feet bpl with 
12.25-inch diameter bit, drilled 12.25-inch diameter pilot hole to 2,525 
feet bpl 

01/10/10 Day RS Drilled 12.25-inch diameter pilot hole to 2,569 feet bpl.  Inclination 
survey completed at 2,530 feet bpl  

01/10/10 Night DL Drilled 12.25-inch diameter pilot hole to 2,644 feet bpl 

01/11/10 Day RM Drilled 12.25-inch diameter pilot hole to 2,730 feet bpl.  Started trip out 
of hole in preparation for Core No. 4 

01/11/10 Night  RS Finished trip out of 12.25-inch diameter bit, started core no. 4 at 2,729 
feet bpl 

01/12/10 Day RM Completed core no. 4 at 2,546.5 feet bpl, tripped out core barrel, 
tripped in 12.25-inch diameter bit for pilot hole 

01/12/10 Night RS Finished trip in of 12.25-inch diameter bit and completed pilot hole to 
2,798 feet bpl, inclination survey completed at 2,710 feet bpl 

01/13/10 Day DB Drilled 12.25-inch diameter pilot hole to 2,817 feet bpl, tripped in core 
barrel to 2,817 feet bpl for core no. 5. 

01/13/10 Night RS Drilled core from 2,816 to 2,829 feet bpl 

01/14/10 Day DB Completed core no. 5 

01/14/10 Night RS Drilled 12.25-inch diameter pilot hole to 2,890 feet bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 11           ENDING DATE:   01/22/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
ACTIVITY SUMMARY 

01/15/10 Day DB Drill 12.25-inch pilot hole 2961 – 3043 ft bpl 

01/15/10 Night DL Drill 12.25-inch pilot hole 3043 - 3070 ft bpl 

01/16/10 Day DB Drill 12.25-inch pilot hole 3070 - 3107 ft bpl 

01/16/10 Night DL Drill 12.25-inch pilot hole 3107 - 3131 ft bpl 

01/17/10 Day DB Drill 12.25-inch pilot hole 3131 - 3158 ft bpl 

01/17/10 Night FB Drill 12.25-inch pilot hole 3158 - 3183 ft bpl 

01/18/10 Day DB Drill 12.25-inch pilot hole 3183 - 3204 ft bpl 

01/18/10 Night  FB Drill 12.25-inch pilot hole 3204 - 3223 ft bpl 

01/19/10 Day DB Drill 12.25-inch pilot hole 3223 - 3249 ft bpl 

01/19/10 Night DL Drill 12.25-inch pilot hole 3249 – 3276 ft bpl 

01/20/10 Day DB Drill 12.25-inch pilot hole 3276 - 3285 ft bpl 

01/20/10 Night DL Drill 12.25-inch pilot hole 3285 – 3321 ft bpl 

01/22/10 Day DB Drill 12.25-inch pilot hole 3321 – 3347 ft bpl 

01/22/10 Night DL Drill 12.25-inch pilot hole 3347 - 3375 ft bpl 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 12          ENDING DATE:   01/29/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
ACTIVITY SUMMARY 

01/22/10 Day RS Drill 12.25-inch pilot hole 3375 – 3393 ft. 

01/22/10 Night DL Drill 12.25-inch pilot hole 3393 - 3458 ft. 

01/23/10 Day RS Drill 12.25-inch pilot hole to 3500 feet (TD). 

01/23/10 Night DL Ran wiper trip. 

01/24/10 Day RS Ran geophysical logs on the 12.25-inch pilot hole. 

01/24/10 Night DL Ran borehole video on 12.25-inch pilot hole. 

01/25/10 Day BM Ran borehole televiewer log on 12.25-inch pilot hole. 

01/25/10 Night  RS Tripped in for packer test no. 4 and air developed. 

01/26/10 Day BM Started packer test no. 4 (2234 – 2251.5 ft bpl) 

01/26/10 Night RS Finished packer test no. 4. 

01/27/10 Day BM Moved packer to for test no. 5 (2399-2416.5 ft bpl) and started 
development. 

01/27/10 Night 
RS 

Finished development and started the pumping phase for packer test no. 
5. 

01/28/10 Day DB Finished packer test no. 5; started packer test no. 6 (2639-2656.5 ft bpl). 

01/28/10 Night RS Continued packer test no.6. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 13          ENDING DATE:   02/05/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
ACTIVITY SUMMARY 

1/29/10 Day D.Barnes Complete Packer Test #6.  Trip out of pilot hole.   

1/29/10 Night D. Legett Lower bridge plug and fill lower basket with 1 bbl cement/CaCl2 mix. 

1/30/10 Day D.Barnes Complete filling bridge plug, pump 60 bbl 12% mix. 

1/30/10 Night D. Legett Pump Cement Stages 1 – 3 of pilot hole cement back. 

1/31/10 Day D.Barnes Pump Cement Stages 4 – 7 of pilot hole cement back. 

1/31/10 Night D. Legett Pump Cement Stages 8 - 10 of pilot hole cement back. 

2/01/10 Day D.Barnes Pump Cement Stages 11 - 12 of pilot hole cement back. 

2/01/10 Night D. Legett Put BHA together and begin tripping in with 32.5 inch diameter bit.   

2/02/10 Day D.Barnes Begin 32.5 inch diameter ream.  Ream 1,887 to 1,919 ft bpl. 

2/02/10 Night D. Legett Ream 32.5-inch diameter borehole 1,919 to 1,999 ft bpl 

2/03/10 Day D.Barnes Ream 32.5-inch diameter borehole 1,999 to 2,068 ft bpl. 

2/03/10 Night D. Legett Ream 32.5-inch diameter borehole 2,068 to 2,134 ft bpl. 

2/04/10 Day D.Barnes Ream 32.5-inch diameter borehole 2,134 to 2,189 ft bpl. 

2/04/10 Night D.Legett Ream 32.5-inch diameter borehole 2,189 to 2,240 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 14          ENDING DATE:   02/12/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
ACTIVITY SUMMARY 

02/05/10 Day JA Reamed 32.5 inch bit from 2238 to 2283 ft bpl. 

02/05/10  
Night RS 

Reamed 32.5 inch bit from 2283 to 2299 ft bpl. Completed inclination 
survey. 

02/06/10 Day JA Reamed 32.5 inch bit from 2299 to 2312 ft bpl. 

02/06/10  Night RS Reamed 32.5 inch bit from 2312 to 2339 ft bpl. 

02/07/10 Day JA Reamed 32.5 inch bit from 2339 to 2389 ft bpl. Completed inclination 
survey. 

02/07/10 Night RS Reamed 32.5 inch bit from 2389 to 2423 ft bpl. 

02/08/10 Day JA Reamed 32.5 inch bit from 2423 to 2439 ft bpl. 

02/08/10 Night RS Reamed 32.5 inch bit from 2439 to 2449 ft bpl. 

02/09/10 Day JA Reamed 32.5 inch bit from 2449 to 2460 ft bpl. 

02/09/10 
Night RS 

Reamed 32.5 inch bit from 2460 to 2471 ft bpl. Completed inclination 
survey. 

02/10/10 Day JA Reamed 32.5 inch bit from 2471 to 2482 ft bpl.  Trip out and make repair 
to bit and add to BHA. 

02/10/10 Night RS Continue repairs and build BHA. 

02/11/10 Day JA Trip in 32.5 inch bit with additional collar and weights. 

02/11/10 Night RS Reamed 32.5 inch bit from 2482 to 2495 ft bpl. 

    

 




 

 
WEEKLY CONSTRUCTION SUMMARY 

WELL: IW-1  
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 15          ENDING DATE:  02/19/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
ACTIVITY SUMMARY 

02/12/10 Day D.Barnes Ream 32.5-inch borehole 2495 - 2508 ft bpl 

02/12/10 Night D. Legett Ream 32.5-inch borehole 2508 – 2539 ft bpl. 

02/13/10 Day D.Barnes Ream 32.5-inch borehole 2539 – 2597 ft bpl. 

02/13/10 Night D. Legett Ream 32.5-inch borehole 2597 - 2629 ft bpl. 

02/14/10 Day D.Barnes Ream 32.5-inch borehole 2629 – 2710 ft bpl. 

02/14/10 Night D. Legett Ream 32.5-inch borehole 2710 - 2761 ft bpl. 

02/15/10 Day D.Barnes Ream 32.5-inch borehole 2761 – 2841 ft bpl. 

02/15/10 Night D. Legett Ream 32.5-inch borehole 2841 - 2886 ft bpl. 

02/16/10 Day D.Barnes Ream 32.5-inch borehole 2886 – 2930 ft bpl. 

02/16/10 Night D. Legett Ream 32.5-inch borehole 2930 - 2970 ft bpl. 

02/17/10 Day D.Barnes Trip out 32.5-inch bit. 

02/17/10 Night D. Legett Trip in 22.5-inch bit. Drill stepped borehole (33 – 22-inch) 2970 – 2974 ft 
bpl. 

02/18/10 Day D.Barnes Trip out step drill assembly.  Trip in 22.5-inch reaming assembly. 

02/18/10 Night D.Legett Ream 22.5-inch borehole 2974 - 3024 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 16          ENDING DATE:  02/26/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
ACTIVITY SUMMARY 

02/19/10 Day R. Stross Reamed 22.5-inch borehole 3024 - 3046 ft bpl 

02/19/10 Night D. Legett Reamed 22.5-inch borehole 3046 – 3053 ft bpl 

02/20/10 Day R. Stross Reamed 22.5-inch borehole 3053 – 3062 ft bpl 

02/20/10 Night D. Legett Reamed 22.5-inch borehole 3062 – 3074 ft bpl 

02/21/10 Day R. Stross Reamed 22.5-inch borehole 3074 – 3096 ft bpl 

02/21/10 Night D. Legett Reamed 22.5-inch borehole 3096 – 3104 ft bpl 

02/22/10 Day S. Manahan Reamed 22.5-inch borehole 3104 – 3111 ft bpl 

02/22/10 Night R. Stross Reamed 22.5-inch borehole 3111 - 3118 ft bpl 

02/23/10 Day S. Manahan/D.Hoffman Reamed 22.5-inch borehole 3118 – 3123 ft bpl 

02/23/10 Night R. Stross Reamed 22.5-inch borehole 3123 – 3130 ft bpl 

02/24/10 Day D. Hoffman Reamed 22.5-inch borehole 3130 – 3141 ft bpl 

02/24/10 Night R. Stross Reamed 22.5-inch borehole 3141 – 3168 ft bpl 

02/25/10 Day D. Barnes Reamed 22.5-inch borehole 3168 – 3187 ft bpl 

02/25/10 Night R. Stross Reamed 22.5-inch borehole 3187 – 3208 ft bpl 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 17          ENDING DATE:  03/05/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
ACTIVITY SUMMARY 

02/26/10 Day D. Barnes Ream 22.5-inch borehole from 3210 to 3220 ft bpl.   

02/26/10 Night D. Legett Ream 22.5-inch borehole from 3220 to 3235 ft bpl. 

02/27/10 Day D. Barnes Ream 22.5-inch borehole from 3235 to 3243 ft bpl. 

02/27/10 Night D. Legett Ream 22.5-inch borehole from 3243 to 3267 ft bpl 

02/28/10 Day D. Barnes Ream 22.5-inch borehole from 3267 to 3288 ft bpl. 

02/28/10 Night D. Legett Ream 22.5-inch borehole from 3288 to 3315 ft bpl. 

03/01/10 Day D. Barnes Ream 22.5-inch borehole from 3315 to 3348 ft bpl. 

03/01/10 Night D. Legett Ream 22.5-inch borehole from 3348 to 3373 ft bpl.  

03/02/10 Day D. Barnes Ream 22.5-inch borehole from 3373 to 3396 ft bpl. 

03/02/10 Night D. Legett Ream 22,5-inch borehole from 3396 to 3451 ft bpl. 

03/03/10 Day D. Barnes Ream 22,5-inch borehole from 3451 to 3468 ft bpl. 

03/03/10 Night D. Legett Ream 22,5-inch borehole from 3468 to 3496 ft bpl. 

03/04/10 Day D. Barnes Ream 22,5-inch borehole from 3496 to 3505 ft bpl. 

03/04/10 Night D. Legett Run caliper and gamma ray logs on reamed 32.5 and 22.5-inch intervals. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 18      ENDING DATE:   03/12/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

03/05/10 Day JA Disassembled drill string, rig maintenance 

03/05/10 Night RAS Trip out and prepare to run the 24-inch casing. 

03/06/10 Day JA Welded and lowered 24-inch diameter casing 

03/06/10 Night RAS Welded and lowered 24-inch diameter casing 

03/07/10 Day JA Welded and lowered 24-inch diameter casing 

03/07/10 Night RAS Finished welding of 24-inch diameter casing, set-up for pressure test  

03/08/10 Day JA Performed pressure test 

03/08/10 Night RAS Cemented base of 24-inch diameter casing 

03/09/10 Day JA Continued cementing of base of 24-inch diameter casing 

03/09/10 Night RAS Completed cement stage 1 

03/10/10 Day JA Completed cement stage 2 

03/10/10 Night RAS Completed cement stage 3 

03/11/10 Day JA Completed cement stage 4 

03/11/10 Night RAS Completed cement stage 5 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 19     ENDING DATE:   03/19/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

03/12/10 Day DB Pump Cement Stages 6 and 7 for 24-inch casing. 

03/12/10 Night DL Pump Cement Stages 8, 9, and 10 for 24-inch casing. 

03/13/10 Day DB Pump Cement Stage 11 for 24-inch casing. 

03/13/10 Night DL Pump Cement Stage 12 for 24-inch casing. 

03/14/10 Day DB Pump Cement Stage 13 for 24-inch casing. 

03/14/10 Night DL Pump Cement Stage 14 for 24-inch casing. 

03/15/10 Day DB Circulate water through 24-inch casing to accelerate cooling. 

03/15/10 Night DL Circulate water through 24-inch casing to accelerate cooling. 

03/16/10 Day DB Run Cement Bond Log.  Trip into hole with packer for pressure test. 

03/16/10 Night DL Run 24-inch casing pressure pre-test. 

03/17/10 Day DB 
Run 24-inch casing pressure test with FDEP onsite.  Finish cement 
(stage 15) to land surface for 24-inch casing. 

03/17/10 Night DL Prepare for FRP run. 

03/18/10 Day DB Run FRP.   

03/18/10 Night DL Rig inactive until day shift. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 20      ENDING DATE:   03/26/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

03/19/10 Day JA 
Weld stainless steel tubing to injection tubing, video fresh water flush 
pass YBI packer. Begin fill of annulus with 1% Barracore. 

03/19/10 Night RAS Seat FRP on packer after verifying flush passed packer. 

03/20/10 Day JA Cut Stainless Steel tubing to pad level. 

03/20/10 Night RAS Partial development for primary and secondary water sampling. 

03/21/10 Day JA Rigging down. 

03/21/10 Night RAS Resume development to sample in morning 

03/22/10 Day JA Sampling suspended, sampler had incorrect bottles. Rigging down. 

03/22/10 Night RAS Inactive. 

03/23/10 Day JA Rigging down.  Move pad off well. 

03/23/10 Night RAS Resume development to sample in morning. 

03/24/10 Day JA 
Sample for primary and secondary.  Cut tubing below casings for 
protection. 

03/24/10 Night RAS Inactive. 

03/25/10 Day JA Cover well for protection during drilling of monitor well. 

03/25/10 Night DH 
Inactive.  All remaining work on IW-1 is temporarily on hole until 
completion of MW-1.  Daily logs for IW-1 will be completed when work 
continues. 
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WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 27      ENDING DATE:   05/14/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

5/13/10 Day DB Completed pressure test of annulus 
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WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 28      ENDING DATE:   05/21/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

5/17/10 Day  DB Completed injection test of IW-1 at 1,750 gpm for 12 hours 

5/18/10 Day DB 
Completed recovery phase of injection test.  Ran video log, 
background temperature log, and gamma ray log. 

5/19/10 Day DB Completed radioactive tracer test 
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WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 2           ENDING DATE:   11/20/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

11/13/09 Day NA No well construction activity – rigging up 

11/13/09 Night NA No activity 

11/14/09 Day NA No construction activity – rigging up 

11/14/09 Night NA No activity 

11/15/09 Day NA No construction activity – rigging up 

11/15/09 Night NA No activity 

11/16/09 Day NA No construction activity – rigging up 

11/16/09 Night NA No activity 

11/17/09 Day NA No construction activity – rigging up 

11/17/09 Night NA No activity 

11/18/09 Day SD Drill nominal 60.5-inch diameter borehole from 0 ft bpl to 33.5 ft bpl  

11/18/09 Night JA Connect stand 1 to BHA. 

11/19/09 Day SD Drill nominal 60.5-inch diameter borehole from 33.5 ft bpl to 158 ft bpl, 
conducted inclination survey at 90 ft bpl. 

11/19/09 Night JA Condition borehole, remove drill string, conduct geophysical logs. 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 3           ENDING DATE:   11/20/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

11/20/09 Day DB Weld, lower, and cement 52-inch casing 0 to 155 ft. 

11/20/09 Night DL Run temperature log on 52-inch casing. 

11/21/09 Day DB Rig maintenance 

11/21/09 Night DL No well construction activity. 

11/22/09 Day DB No well construction activity. 

11/22/09 Night DL No well construction activity. 

11/23/09 Day DB No well construction activity. 

11/23/09 Night DL No well construction activity. 

11/24/09 Day DB No well construction activity. 

11/24/09 Night DL No well construction activity. 

11/25/09 Day DB No well construction activity. 

11/25/09 Night DL No well construction activity. 

11/26/09 Day DB No well construction activity. 

11/26/09 Night DL No well construction activity. 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 4           ENDING DATE:   12/04/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

11/27/09 Day JA No activity 

11/27/09 Night RAS No activity 

11/28/09 Day JA Rig maintenance 

11/28/09 Night RAS Rig maintenance, drilled out cement plug in 52-inch casing 

11/29/09 Day JA Drilled 50.5-inch borehole from base of 52-inch casing to 193 feet bpl 

11/29/09 Night RAS Drilled 50.5-inch borehole from 193 to 261 feet bpl 

11/30/09 Day JA Drilled 50.5-inch borehole from 261 to 315 feet bpl 

11/30/09 Night RAS Drilled 50.5-inch borehole from 315 to 360 feet bpl 

12/01/09 Day JA/BP Drilled 50.5-inch borehole from 360 to 418 feet bpl 

12/01/09 Night RAS Drilled 50.5-inch borehole from 418 to 476 feet bpl 

12/02/09 Day BP Drilled 50.5-inch borehole from 476 to 531 feet bpl 

12/02/09 Night RAS Drilled 50.5-inch borehole from 531 to 612 feet bpl 

12/03/09 Day BP Drilled 50.5-inch borehole from 612 to 666 feet bpl 

12/03/09 Night RAS Drilled 50.5-inch borehole from 666 to 729 feet bpl 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 5           ENDING DATE:   12/11/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

12/04/09 Day BJP Drill 50.5-inch borehole 742 to 784 ft bpl. 

12/04/09 Night BDL Drill 50.5-inch borehole 784 to 801 ft bpl. 

12/05/09 Day BJP Drill 50.5-inch borehole 801 to 805 ft bpl. 

12/05/09 Night BDL Drill 50.5-inch borehole 805 to 870 ft bpl. 

12/06/09 Day BJP Drill 50.5-inch borehole 870 to 932 ft bpl. 

12/06/09 Night BDL Drill 50.5-inch borehole 932 to 966 ft bpl. 

12/07/09 Day BJP Drill 50.5-inch borehole 966 to 970 ft bpl. 

12/07/09 Night BDL Drill 50.5-inch borehole 970 to 998 ft bpl. 

12/08/09 Day BJP Drill 50.5-inch borehole 998 to 1001 ft bpl. 

12/08/09 Night BDL Trip drill bit to remove clay ball.  

12/08/09 Day BJP Drill 50.5-inch borehole 1001 to 1011 ft bpl. 

12/09/09 Night BDL Drill 50.5-inch borehole 1011 to 1029 ft bpl. 

12/10/09 Day BJP Drill 50.5-inch borehole 1029 to 1082 ft, which is TD for this interval. 

12/10/09 Night BDL Circulate and short trip drill pipe to condition mud and borehole. 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 6          ENDING DATE:   12/18/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

12/11/09 Day BJP Conditioned 50.5-inch diameter borehole completed to 1082 feet bpl 

12/11/09 Night RS Tripped out of borehole, complete geophysical logging of 50.5-inch 
borehole 

12/12/09 Day BJP Landed 42-inch diameter casing in 50.5-inch diameter borehole 

12/12/09 Night RS Pressure grouted 42-inch diameter casing 

12/13/09 Day JA Trip out cement tubing and trip in tremie 

12/13/09 Night RS Completed temperature log, continue cementing of 42-inch diameter 
casing 

12/14/09 Day JA Completed temperature log 

12/14/09 Night RS Rig maintenance, tripped in 12.25-inch diameter bit for pilot hole 

12/15/09 Day JA Drill site maintenance 

12/15/09 Night RS Rig maintenance 

12/16/09 Day DB Rig inactive 

12/16/09 Night RS Started 12.25-inch diameter pilot hole, completed to 1224 feet bpl 

12/17/09 Day DB Drilled 12.25-inch diameter pilot hole to 1358 feet bpl 

12/17/09 Night RS Drilled 12.25-inch diameter pilot hole to 1621 feet bpl 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 7           ENDING DATE:   12/25/09 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

12/18/09 Day DL Drilled 12.25-inch diameter pilot hole 1634 – 1801 ft. 

12/18/09 Night RS Drilled 12.25-inch diameter pilot hole 1801 – 1940 ft. 

12/19/09 Day DL Conditioned pilot hole, prepared for geophysical logging. 

12/19/09 Night DL Ran geophysical logs. 

12/20/09 Day DB Prepared Packer Test Number 1 (1883 – 1901 ft). 

12/20/09 Night DL Started Packer Test Number 1. 

12/21/09 Day DB Completed Packer Test Number 1. 

12/21/09 Night DL Completed first stage of cementing pilot hole. 

12/22/09 Day DB Finished cementing pilot hole. 

12/22/09 Night  No rig activity. 

12/23/09 Day  No rig activity. 

12/23/09 Night  No rig activity. 

12/24/09 Day  No rig activity. 

12/24/09 Night  No rig activity. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 8           ENDING DATE:   01/01/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

12/25/09 day none No rig activity. 

12/25/09 night none No rig activity. 

12/26/09 day JA Stand by, waiting on 40.5-inch diameter BHA. 

12/26/09 night RAS Stand by, waiting on 40.5-inch diameter BHA. 

12/27/09 day JA Stand by, waiting on 40.5-inch diameter BHA. 

12/27/09 night RAS Stand by, waiting on 40.5-inch diameter BHA. 

12/28/09 day JA Rig maintenance and building BHA. 

12/28/09 night RAS Partial trip in of BHA 

12/29/09 day JA Rig electronics maintenance. 

12/29/09 night RAS Partial trip in of BHA. 

12/30/09 day JA 12 stands and BHA have been tripped into borehole. 

12/30/09 night RAS Reamed to 1,115 ft bpl. 

12/31/09 day JA Performed inclination survey at 1,115 ft bpl.  Reamed to 1,125 feet bpl. 

12/31/09 night RAS Performed inclination survey at 1,205 ft bpl.  Reamed to 1,205 feet bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 9           ENDING DATE:   01/08/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

01/01/10 Day DB Reamed 40.5-inch diameter borehole 1224 to 1299 ft bpl. 

01/01/10 Night DL Reamed 40.5-inch diameter borehole 1299 to 1391 ft bpl. 

01/02/10 Day DB Reamed 40.5-inch diameter borehole 1391 to 1441 ft bpl. 

01/02/10 Night DL Reamed 40.5-inch diameter borehole 1441 to 1491 ft bpl. 

01/03/10 Day DB Reamed 40.5-inch diameter borehole 1491 to 1538 ft bpl. 

01/03/10 Night DL Reamed 40.5-inch diameter borehole 1538 to 1568 ft bpl. 

01/04/10 Day DB Reamed 40.5-inch diameter borehole 1568 to 1587 ft bpl. 

01/04/10 Night  DL Reamed 40.5-inch diameter borehole 1587 to 1655 ft bpl. 

01/05/10 Day DB Reamed 40.5-inch diameter borehole 1655 to 1715 ft bpl. 

01/05/10 Night DL Reamed 40.5-inch diameter borehole 1715 to 1760 ft bpl. 

01/06/10 Day DB Reamed 40.5-inch diameter borehole 1760 to 1830 ft bpl. 

01/06/10 Night DL Reamed 40.5-inch diameter borehole 1830 to 1885 ft bpl. 

01/07/10 Day DB Reamed 40.5-inch diameter borehole 1885 to 1905 ft bpl. 

01/07/10 Night DL Rig shut down pending delivery of casing. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 10          ENDING DATE:   01/15/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

01/08/10 Day RS Rig shut down pending delivery of 34-inch casing. 

01/08/10 Night DL Rig shut down pending delivery of 34-inch casing. 

01/09/10 Day RS Rig shut down pending delivery of 34-inch casing. 

01/09/10 Night DL Rig shut down pending delivery of 34-inch casing. 

01/10/10 Day RS Rig shut down pending delivery of 34-inch casing. 

01/10/10 Night DL Rig shut down pending delivery of 34-inch casing. 

01/11/10 Day RM Rig shut down pending delivery of 34-inch casing. 

01/11/10 Night  RS Started preparation for setting casing.  Logged reamed hole 

01/12/10 Day RM Started installation of 34-inch diameter intermediate casing. 

Installed 1150 ft. 

01/12/10 Night RS Weld and lower 34-inch casing to 1900 ft.   

01/13/10 Day DB Complete cement stage 1 (pressure grout).  

01/13/10 Night RS Complete cement stage 2. 

01/14/10 Day DB Complete cement stage 3. 

01/14/10 Night RS Started cement stage 4. 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 11          ENDING DATE:   01/22/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

01/15/10 Day DB Pump Cement Stage No 5 for the 34-inch casing. 

01/15/10 Night DL Wait for Cement Stage No 5 to harden and ran temperature log  

01/16/10 Day DB Pump Cement Stage No 6 and ran temperature log. 

01/16/10 Night DL Wait for Cement Stage No. 6 to harden. 

01/17/10 Day DB Drill 12.25-inch pilot hole to core no. 1 depth of 1950 ft bpl. 

01/17/10 Night FB Drill Core No. 1 (1952 - 1968 ft bpl). 

01/18/10 Day DB Recover Core No. 1.  

01/18/10 Night  FB Drill with 12.25 inch bit to core no. 2 depth of 2050 ft bpl. 

01/19/10 Day DB Drill and recover Core No 2 (2050 – 2065 ft bpl). 

01/19/10 Night DL Drill with 12.25-inch bit to the Core No 3 depth of 2100 ft bpl. 

01/20/10 Day DB Drill Core No 3 (2100 to 2108.5 ft bpl). 

01/20/10 Night DL Recover Core No 3 and drill 12.25-inch pilot hole 2109 to 2156 ft bpl. 

01/21/10 Day DB Drill 12.25-inch pilot hole from 2156 to 2296 ft bpl.   

01/21/10 Night DL Drill 12.25-inch pilot hole from 2296-2408 feet bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 12          ENDING DATE:   01/29/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

01/22/10 Day RS Drill 12.25-inch pilot hole from 2420 to 2432 ft bpl. 

01/22/10 Night DL Drill Core No. 4 (2432 – 2439.6 ft bpl). 

01/23/10 Day RS Continued drilling Core No. 4. 

01/23/10 Night DL Continued drilling Core No. 4. 

01/24/10 Day RS Completed core 4, resumed drilling 12.25-inch pilot hole to 2461 ft bpl. 

01/24/10 Night DL Drilled 12.25-inch pilot hole from 2461 to 2521 ft bpl. 

01/25/10 Day BM Drilled 12.25-inch pilot hole from 2521 to 2579 ft bpl. 

01/25/10 Night  RS Drilled 12.25-inch pilot hole from 2579 to 2737 ft bpl. 

01/26/10 Day BM Drilled 12.25-inch pilot hole from 2737 to 2775 ft bpl.  Tripped in core 
bit. 

01/26/10 Night RS Started core no. 5 (2775 - 2786 ft bpl) 

01/27/10 Day BM Completed core no. 5. 

01/27/10 Night RS Drilled 12.25-inch pilot hole from 2774 to 2864 ft bpl. 

01/28/10 Day DB Drilled 12.25-inch pilot hole from 2864 to 3015 ft bpl. 

01/28/10 Night RS Drilled 12.25-inch pilot hole from 3015 to 3090 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 13          ENDING DATE:   02/05/10 

 
DATE 

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

1/29/10 Day D.Barnes Drill 12.25-inch diameter pilot hole from 3,090 to 3,123 ft bpl. 

1/29/10 Night D. Legett Drill 12.25-inch diameter pilot hole from 3,123 to 3,145 ft bpl. 

1/30/10 Day D.Barnes Drill 12.25-inch diameter pilot hole from 3,145 to 3,157 ft bpl. 

1/30/10 Night D. Legett Drill 12.25-inch diameter pilot hole from 3,157 to 3,171 ft bpl. 

1/31/10 Day D.Barnes Drill 12.25-inch diameter pilot hole from 3,171 to 3,196 ft bpl. 

1/31/10 Night D. Legett Drill 12.25-inch diameter pilot hole from 3,196 to 3,213 ft bpl. 

2/01/10 Day D.Barnes Drill 12.25-inch diameter pilot hole from 3,213 to 3,228 ft bpl.   

2/01/10 Night D. Legett Drill 12.25-inch diameter pilot hole from 3,228 to 3,252 ft bpl.  

2/02/10 Day D.Barnes Drill 12.25-inch diameter pilot hole from 3,252 to 3,272 ft bpl.  

2/02/10 Night D. Legett Drill 12.25-inch diameter pilot hole from 3,272 to 3,297 ft bpl. 

2/03/10 Day D.Barnes Drill 12.25-inch diameter pilot hole from 3,297 to 3,320 ft bpl. 

2/03/10 Night D. Legett Drill 12.25-inch diameter pilot hole from 3,320 to 3,332 ft bpl. 

2/04/10 Day D.Barnes Change drill bit. 

2/04/10 Night D. Legett Drill 12.25-inch diameter pilot hole from 3,332 to 3,364 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 14         ENDING DATE:   02/12/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

02/05/10 Day JA Drill 12.25-inch pilot hole from 3364 to 3388 ft bpl. 

02/05/10 Night RS Drill 12.25-inch pilot hole from 3388 to 3451 ft bpl. 

02/06/10 Day JA Drill 12.25-inch pilot hole from 3451 to 3500 ft bpl. 

02/06/10 Night RS Complete wiper trip. 

02/07/10 Day JA Geophysical logs, resistivity, gamma, dual induction, sonic, BHTV. 

02/07/10 Night RS Geophysical flow log and trip in packer 2 (2049 – 2066.5 ft bpl). 

02/08/10 Day JA Air development and pump development of packer 2. 

02/08/10 Night RS Background log, pump test, and recovery log of packer 2. 

02/09/10 Day JA Set packer 3 (2569 – 2586.5 ft bpl), air develop and decide to relocate 
packer.  Set packer 3B (2724 – 2741.5 ft bpl), air develop, pump develop, 
begin background. 

02/09/10 Night RS Complete background log, pump test, and recovery of packer 3B. 

02/10/10 Day JA Set packer 4 (2259 – 2276.5 ft bpl), air develop, pump develop, and 
begin background log. 

02/10/10 Night RS Continue background log of packer 4, pump test, and begin recover log. 

02/11/10 Day JA Complete recovery log. 

02/11/10 Night RS Set bridge plug. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 15         ENDING DATE:   02/19/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

02/12/10 Day D.Barnes Fill bridge plug (3010 ft bpl) with cement. 

02/12/10 Night D. Legett Pump cap and Cement Stages 1 and 2 on pilot hole cement back. 

02/13/10 Day D.Barnes Pump Cement Stages 3, 4, and 5.   

02/13/10 Night D. Legett Pump Cement Stages 6, 7, and 8. 

02/14/10 Day D.Barnes Pump Cement Stages 9, 10, 11, and 12. 

02/14/10 Night D. Legett Pump Cement Stage 13. 

02/15/10 Day D.Barnes Ream 32.5-inch borehole 1889 – 1902 ft bpl. 

02/15/10 Night D. Legett Ream 32.5-inch borehole 1902 – 1974 ft bpl. 

02/16/10 Day D.Barnes Ream 32.5-inch borehole 1974 – 2042 ft bpl. 

02/16/10 Night D. Legett Ream 32.5-inch borehole 2042 - 2129 ft bpl. 

02/17/10 Day D.Barnes Ream 32.5-inch borehole 2129 – 2148 ft bpl. 

02/17/10 Night D. Legett Ream 32.5-inch borehole 2148 – 2213 ft bpl. 

02/18/10 Day D.Barnes Ream 32.5-inch borehole 2213 – 2255 ft bpl. 

02/18/10 Night D. Legett Ream 32.5-inch borehole 2255 – 2297 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-
UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 16         ENDING DATE:   02/26/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

02/19/10 Day R. Stross Reamed 32.5-inch borehole 2297 – 2309 ft bpl 

02/19/10 Night D. Legett Reamed 32.5-inch borehole 2309 – 2328 ft bpl 

02/20/10 Day R. Stross Reamed 32.5-inch borehole 2328 – 2385 ft bpl 

02/20/10 Night D. Legett Reamed 32.5-inch borehole 2385 – 2434 ft bpl 

02/21/10 Day R, Stross Reamed 32.5-inch borehole 2434 – 2450 ft bpl 

02/21/10 Night D. Legett Reamed 32.5-inch borehole 2450 – 2456 ft bpl 

02/22/10 Day S. Manahan Tripped out to add weight to BHA 

02/22/10 Night R. Stross Reamed 32.5-inch borehole 2456 – 2460 ft bpl 

02/23/10 Day S. Manahan Reamed 32.5-inch borehole 2460 – 2480 ft bpl 

02/23/10 Night R. Stross Reamed 32.5-inch borehole 2480 – 2498 ft bpl 

02/24/10 Day S. Manahan Reamed 32.5-inch borehole 2498 – 2519 ft bpl 

02/24/10 Night R. Stross Reamed 32.5-inch borehole 2519 – 2560 ft bpl 

02/25/10 Day S. Manahan Reamed 32.5-inch borehole 2560 – 2591 ft bpl 

02/25/10 Night R. Stross Reamed 32.5-inch borehole 2591 - 2662 ft bpl 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 17         ENDING DATE:   03/05/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

02/26/10 Day D.Barnes Ream 32.5-inch borehole from 2667 to 2723 ft bpl.   

02/26/10 Night D. Legett Ream 32.5-inch borehole from 2723 to 2784 ft bpl. 

02/27/10 Day D. Barnes Ream 32.5-inch borehole from 2784 to 2856 ft bpl. 

02/27/10 Night D. Legett Ream 32.5-inch borehole from 2856 to 2903 ft bpl. 

02/28/10 Day D. Barnes Ream 32.5-inch borehole from 2903 to 2950 ft bpl. 

02/28/10 Night D. Legett Ream 32.5-inch borehole from 2950 to 2970 ft bpl. 

03/01/10 Day D. Barnes Trip out of hole to pick up 32.5 to 22.5-inch step BHA. 

03/01/10 Night D. Legett Change out the 32.5-inch BHA for the 32.5-inch to 22.5-inch step BHA. 

03/02/10 Day D. Barnes Ream the 32.5 to 22.5-inch step 2970 to 2974 ft bpl. 

03/02/10 Night D. Legett Ream 22.5-inch borehole 2974 to 3044 ft bpl. 

03/03/10 Day D. Barnes Ream 22.5-inch borehole 3044 to 3077 ft bpl. 

03/03/10 Night D. Legett Ream 22.5-inch borehole 3077 to 3099 ft bpl. 

03/04/10 Day D. Barnes Ream 22.5-inch borehole 3099 to 3110 ft bpl. 

03/04/10 Night D. Legett Ream 22.5-inch borehole 3110 to 3121 ft bpl. 

    

 




 

 
WEEKLY CONSTRUCTION SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 18      ENDING DATE:   03/12/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

03/05/10 Day JA Reamed the 22.5-inch diameter borehole to 3133 feet bpl 

03/05/10 Night RAS 
Reamed the 22.5-inch diameter borehole to 3141 feet bpl, trip out the 
bit. 

03/06/10 Day JA 
Tripped out of hole, checked bit, removed collars and added 
stabilizers 

03/06/10 Night RAS Tripped in and cleaned out bottom of borehole 

03/07/10 Day JA Reamed the 22.5-inch diameter borehole to 3141 feet bpl 

03/07/10 Night RAS Reamed the 22.5-inch diameter borehole to 3151 feet bpl 

03/08/10 Day JA Reamed the 22.5-inch diameter borehole to 3170 feet bpl 

03/08/10 Night RAS Reamed the 22.5-inch diameter borehole to 3187 feet bpl 

03/09/10 Day JA Reamed the 22.5-inch diameter borehole to 3203 feet bpl 

03/09/10 Night RAS Reamed the 22.5-inch diameter borehole to 3216 feet bpl 

03/10/10 Day JA Reamed the 22.5-inch diameter borehole to 3262 feet bpl 

03/10/10 Night RAS Reamed the 22.5-inch diameter borehole to 3262 feet bpl 

03/11/10 Day JA Reamed the 22.5-inch diameter borehole to 3279 feet bpl 

03/11/10 Night RAS Reamed the 22.5-inch diameter borehole to 3304 feet bpl 
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WELL: IW-2 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 19      ENDING DATE:   03/19/10 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

3/12/10 Day D. Barnes Ream 22.5-inch borehole from 3307 to 3322 ft bpl. 

3/12/10 Night D. Legett Ream 22.5-inch borehole from 3322 to 3336 ft bpl. 

3/13/10 Day D. Barnes Ream 22.5-inch borehole from 3336 to 3347 ft bpl. 

3/13/10 Night D. Legett Ream 22.5-inch borehole from 3347 to 3356 ft bpl.  Bit trip. 

3/14/10 Day D. Barnes Bit trip.  Back to bottom with new 22.5-inch bit.   

3/14/10 Night D. Legett Ream 22.5-inch borehole from 3356 to 3364 ft bpl. 

3/15/10 Day D. Barnes Ream 22.5-inch borehole from 3364 to 3377 ft bpl. 

3/15/10 Night D. Legett Ream 22.5-inch borehole from 3377 to 3384 ft bpl. 

3/16/10 Day D. Barnes Ream 22.5-inch borehole from 3384 to 3403 ft bpl. 

3/16/10 Night D. Legett Ream 22.5-inch borehole from 3403 to 3457 ft bpl. 

3/17/10 Day D. Barnes Ream 22.5-inch borehole from 3457 to 3474 ft bpl.   

3/17/10 Night D. Legett Ream 22.5-inch borehole from 3474 to 3505 ft bpl (final TD). 

3/18/10 Day D. Barnes Short trip drill pipe, begin to lay down drill pipe. 

3/18/10 Night D. Legett Lay down drill pipe. 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 20      ENDING DATE:   03/26/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

03/19/10 Day JA Run caliper log/gamma ray and prepare to run 24-inch casing. 

03/19/10 Night RAS Prepare to run casing. 

03/20/10 Day JA Start installing the 24-inch casing. 

03/20/10 Night RAS Continue running the 24-inch casing. 

03/21/10 Day JA Continue running the 24-inch casing. 

03/21/10 Night RAS Continue running casing until a software problem stops activity. 

03/22/10 Day JA Rig maintenance. 

03/22/10 Night RAS Rig is inactive due to software problem. 

03/23/10 Day JA Rig maintenance. 

03/23/10 Night RAS Rig is inactive. 

03/24/10 Day JA Finish running the casing. 

03/24/10 Night RAS Conduct preliminary pressure test. 

03/25/10 Day JA Start setting the casing with cement. 

03/25/10 Night RAS Continue setting the casing with cement. 
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PROJECT NO.: 0044-0122 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 21      ENDING DATE:   04/02/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

3/26/10 Day D. Barnes Cementing triple seal packer in place. 

3/26/10 Night R. Stross Pump Cement Stage 1 of 24-inch casing. 

3/27/10 Day D. Barnes Pump Cement Stage 2 of 24-inch casing.   

3/27/10 Night D. Legett Pump Cement Stage 3 of 24-inch casing.   

3/28/10 Day D. Barnes Pump Cement Stage 4 of 24-inch casing.    

3/28/10 Night D. Legett Pump Cement Stage 5 of 24-inch casing. 

3/29/10 Day D. Barnes Pump Cement Stages 6,7,8,and 9 of 24-inch casing. 

3/29/10 Night D. Legett Pump Cement Stages 10 and 11 of24-inch casing. 

3/30/10 Day D. Barnes Pump Cement Stage 12 of 24-inch casing. 

3/30/10 Night D. Legett Pump Cement Stage 13 of 24-inch casing. 

3/31/10 Day D. Barnes Pump Cement Stage 14 of 24-inch casing. 

3/31/10 Night D. Legett Pump Cement Stage 15 of 24-inch casing. 

04/01/10 Day D. Barnes Wait for Cement Stage 15 to cure. 

04/01/10 Night D. Legett Run Cement Bond Log, Pump Cement Stage 16 to surface. 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 22      ENDING DATE:   04/09/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

4/02/10 Day JA Temp log of 24 inch casing grout. 

4/02/10 Night RS Stand by. 

4/03/10 Day JA Stand by. 

4/03/10 Night RS Stand by. 

4/04/10 Day JA Stand by. 

4/04/10 Night RS Stand by. 

4/05/10 Day JA Pressure test of 24-inch diameter injection casing performed and 
witnessed by FDEP. 

4/05/10 Night RS Stand by. 

4/06/10 Day JA Stand by. 

4/06/10 Night RS Stand by. 

4/07/10 Day JA Begin installing FRP. 

4/07/10 Night RS Stand by. 

4/08/10 Day JA/MO Finish installing FRP. 

4/08/10 Night RS Stand by. 
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WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE:  1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 23      ENDING DATE:   04/16/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

4/09/10 Day MO Complete installation of FRP casing. 

4/09/10 Night DL No activity. 

4/10/10 Day MO Develop well. 

4/10/10 Night DL Develop well. 

4/11/10 Day MO No activity. 

4/11/10 Night DL No activity. 

4/12/10 Day MO Develop well. 

4/12/10 Night DL No activity. 

4/13/10 Day MO 
Sample collection for primary and secondary drinking water standards 
and completed video log. 

4/13/10 Night DL No activity. 

4/14/10 Day MO No activity. 

4/14/10 Night DL No activity. 

4/15/10 Day MO No activity. 

4/15/10 Night DL No activity. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 27      ENDING DATE:   05/14/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

05/11/10 
Day & 
Night 

DB Completed injection test of IW-2 at 1,750 gpm for 12 hours 

5/13/10 Day DB 
Completed temperature and gamma ray logging.  Completed 
radioactive tracer test. 
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WELL: MW-1 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 20      ENDING DATE:   03/26/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

03/19/10 Day JA This well is inactive. 

03/19/10 Night RAS This well is inactive. 

03/20/10 Day JA This well is inactive. 

03/20/10 Night RAS This well is inactive. 

03/21/10 Day JA This well is inactive. 

03/21/10 Night RAS This well is inactive. 

03/22/10 Day JA This well is inactive. 

03/22/10 Night RAS This well is inactive. 

03/23/10 Day JA Rigging up on the well site. 

03/23/10 Night RAS Rigging up on the well site. 

03/24/10 Day JA Rigging up on the well site. 

03/24/10 Night RAS Rigging up on the well site. 

03/25/10 Day JA Rigging up on the well site. 

03/25/10 Night RAS Rigging up on the well site. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 21      ENDING DATE:   04/02/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

3/26/10 Day D. Barnes Begin drilling with 40.5 inch bit.  Drill from 0 to 20 ft bpl. 

3/26/10 Night R. Stross Drill 40.5 inch borehole from 20 to 35 ft bpl.   

3/27/10 Day D. Barnes Drill 40.5 inch borehole from 35 to 76 ft bpl. 

3/27/10 Night D. Legett Drill 40.5 inch borehole from 76 to 125 ft bpl. 

3/28/10 Day D. Barnes Drill 40.5 inch borehole from 125 to TD of 161 ft bpl. 

3/28/10 Night D. Legett Run caliper and gamma ray logs, cement 30-inch casing. 

3/29/10 Day D. Barnes Run temperature log. 

3/29/10 Night D. Legett Tie-in well head, trip in drill pipe with 28.5-inch bit. 

3/30/10 Day D. Barnes Drill 28.5-inch borehole 161 to 240 ft bpl. 

3/30/10 Night D. Legett Drill 28.5-inch borehole 240 to 385 ft bpl. 

3/31/10 Day D. Barnes Drill 28.5-inch borehole 385 to 488 ft bpl. 

3/31/10 Night D. Legett Drill 28.5-inch borehole 488 to 586 ft bpl. 

4/01/10 Day B. Barnes Drill 28.5-inch borehole 586 to 686 ft bpl. 

4/01/10 Night D. Legett Drill 28.5-inch borehole 686 to 780 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 22      ENDING DATE:   04/09/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

4/02/10 Day JA Mud rotary drill from 780 to 848 ft bpl. 

4/02/10 Night RS Mud rotary drill from 848 to 924 ft bpl. 

4/03/10 Day JA Mud rotary drill from 924 to 978 ft bpl. 

4/03/10 Night RS Mud rotary drill from 978 to 1014 ft bpl. 

4/04/10 Day JA Mud rotary drill from 1014 to 1079 ft bpl. 

4/04/10 Night RS Circulating mud in borehole to keep open to total depth 

4/05/10 Day JA Continue borehole conditioning 

4/05/10 Night RS Caliper log and dual induction log. 

4/06/10 Day JA Begin 20 inch surface casing run. 

4/06/10 Night RS Finish 20 inch surface casing run to 1075 ft bpl.  Begin pressure grout. 

4/07/10 Day JA Finish pressure grout to surface in one stage. Conduct temp log. 

4/07/10 Night RS Trip in BHA to begin drilling 1075 to ~1900 ft bpl. 

4/08/10 Day JA/MO Stand by. 

4/08/10 Night RS Drill pilot hole to 1212 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 23      ENDING DATE:   04/16/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

4/09/10 Day MO Drill 12.25-inch pilot hole 1212 to 1257 ft bpl. 

4/09/10 Night DL Drill 12.25-inch pilot hole 1257 to 1520 ft bpl. 

4/10/10 Day MO Drill 12.25-inch pilot hole 1520 to 1770 ft bpl. 

4/10/10 Night DL Drill 12.25-inch pilot hole 1770 to 1940 ft bpl.  

4/11/10 Day MO Geophysical logging from 1000 to 1940 ft bpl 

4/11/10 Night DL Geophysical logging from 1000 to 1940 ft bpl. 

4/12/10 Day MO Packer Test No 1 in interval from 1900 to 1940 ft bpl. 

4/12/10 Night DL Packer Test No 1 in interval from 1900 to 1940 ft bpl. 

4/13/10 Day MO Place 60 5-gal buckets of gravel in monitoring zone 1900 to 1940 ft 
bpl. 

4/13/10 Night DL Ream 18.5-inch borehole from 1079 to 1167 ft bpl. 

4/14/10 Day MO Ream 18.5-inch borehole from 1167 to 1382 ft bpl. 

4/14/10 Night DL Ream 18.5-inch borehole from 1382 to 1566 ft bpl. 

4/15/10 Day MO Ream 18.5-inch borehole from 1566 to 1748 ft bpl. 

4/15/10 Night DL Ream 18.5-inch borehole from 1748 to 1900 ft bpl. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 24      ENDING DATE:   04/23/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

4/16/10 Day D. Barnes Wiper trip. Trip out of hole. 

4/16/10 Night R. Stross 
Run caliper and gamma ray logs on 18.5-inch diameter borehole to 
1900 ft bpl 

4/17/10 Day D. Barnes Run 12.75-inch diameter casing (Joints 1 – 26) 

4/17/10 Night R. Stross Run 12.75-inch diameter casing (Joints 26 – 47) 

4/18/10 Day D. Barnes 
Complete Cement Stage 1 of 12.75-inch diameter casing (54 bbls 
neat).  

4/18/10 Night R. Stross Complete Cement Stage 2 of 12.75-inch diameter casing (100 bbls 6%). 

4/19/10 Day D. Barnes Complete Cement Stage 3 of 12.75-inch diameter casing (100 bbls 6%). 
  

4/19/10 Night R. Stross Complete Cement Stage 4 of 12.75-inch diameter casing (120 bbls 6%). 

4/20/10 Day D. Barnes Complete Cement Stage 5 of 12.75-inch diameter casing (189 bbls 6%). 
  

4/20/10 Night R. Stross Run temperature log. 

4/21/10 Day D. Barnes Trip in with the 11-inch diameter bit. 

4/21/10 Night R. Stross Drilled 11-inch diameter borehole to 2,000 feet bpl 

4/22/10 Day D. Barnes Drilled 11-inch diameter borehole to 2,059 feet bpl 

4/22/10 Night R. Stross Drilled 11-inch diameter borehole to 2,099 feet bpl 

 




 

 
WEEKLY CONSTRUCTION SUMMARY 

 
WELL: DZMW-1 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 25      ENDING DATE:   04/30/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

4/23/10 Day D. Barnes Drill 11-inch diameter borehole from 2,143 to 2,239 ft bpl. 

4/23/10 Night D. Legett Drill 11-inch diameter borehole from 2,239 to 2,260 ft bpl. 

4/24/10 Day D. Barnes Run geophysical logs on interval from 1,900 to 2,260 ft bpl. 

4/24/10 Night D. Legett Trip in with packer.  Begin air development phase of packer test 2. 

4/25/10 Day D. Barnes 
Complete air development, pump development, background and start 
pump test phase of packer test 2. 

4/25/10 Night D. Legett Complete pumping and recovery phase of packer test 2.   

4/26/10 Day D. Barnes Tripping out with drill pipe from Packer Test 2.  Tripping in with 
cement tubing for pressure test of 12-inch casing. 

4/26/10 Night D. Legett Conduct preliminary pressure test of 12-inch casing, 

4/27/10 Day D. Barnes Conduct final pressure test of 12-inch casing. 

4/27/10 Night D. Legett Pull packer tool, wait on casing approval. 

4/28/10 Day D. Barnes Wait on casing approval. 

4/28/10 Night D. Legett Wait on casing approval. 

4/29/10 Day D. Barnes Wait on casing approval. 

4/29/10 Night D. Legett Wait on casing approval. 
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SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

 
WEEK NO.: 26      ENDING DATE:   05/07/2010 

 
DATE  

 
SHIFT 

 
OBSERVER 

 
 ACTIVITY SUMMARY 

4/30/10 Day JA Begin installation of 6.625-inch diameter FRP 

4/30/10 Night  DL Complete installation of 6.625-inch diameter FRP 

5/1/10 Day/Night JA Begin cement of 6.625-inch diameter FRP 

5/2/10 Day JA Continue cement of 6.625-inch diameter FRP 

5/3/10 Day JA Finish cement of 6.625-inch diameter FRP to 1,950 feet bpl 

5/4/10 Day JA Ran video log  

5/5/10 Day JA Complete pressure test on 6.625-inch diameter FRP 

5/6/10 Day JA Build well stick up 
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DESCRIPTION

Sandy limestone, light gray, quartz bioclast grainstone, shelly, quartz, fine- to medium-grained,
minor fine black phosphate sand grains.  Variable porosity and permeability.

Sandy limestone, light gray to olive gray, sandy fossil wackestone, common 5 to 10% very fine
phosphate sand, low macroporosity.

Sandy shelly clay and sandy limestone, pale olive to gray, quartz bioclast grainstone, minor to
common fine phosphate sand, low porosity and permeability.

Interbedded sandy clay and marl (light gray) and sandy limestone(white to light gray), locally
common fine phosphate sand, low macroporosity and permeability.

Interbedded sandy clay and marl, sandy limestone, and calcareous sandstone, light gray and
yellowish gray, minor to abundant phosphate sand, low macroporosity and permeability.

Shelly sandy clay, pale yellow to olive gray, soft plastic, abundant fine- to medium-grained quartz
sand, common very fine-grained black phosphate sand, very low permeability.

Limestone, pale yellow to light gray, sandy wackestone, soft to moderately hard, minor phosphate
sand, low macroporosity and permeability.

Clay, light gray, abundant wackestone fragments, occassional phosphate, low permeability.

Clay or marl, light gray to olive gray, moderately cohesive, minor to moderate quartz and
phosphate sand, very low permeability.

Limestone, yellowish gray, fossil wackestone, minor to moderate fine quartz and phosphate sand,
subsidiary marl, sandy and phosphatic.  Low macroporosity and permeability.

Limestone, white to light gray, grainstone and less commonly wackestone,generally high
vuggy macroporosity, soft to moderately hard, fossils include foraminifera and echnoids.

Limestone, light gray, bioclast grainstone, low to moderate,
vuggy and intergranular macroporosity, soft to moderately hard.

Limestone, very pale orange, bioclast grainstone, moderate intergranular macroporosity & permeability.

Limestone, white, bioclast grainstone, soft to moderately hard,  moderate intergranular
macroporosity & permeability.  Grains are most foraminifera and peloids.

Dolostone, variable colored (light gray, pale brown, light olive gray, dusky yellowish brown),
very hard and mostly dense.  Very low matrix permeability, variable fracture permeability.  Fractured
intervals have an extremely high transmissivity.

Interbedded dolostone and limestone, grayish brownish, very hard, dense, low porosity.
Limestone, similar to above.

Interbedded dolostone, limestone, calcareous dolostone, and dolomitic limestone.
Dolostone, grayish brownish, very hard, dense ,very low matrix porosity, variable vuggy porosity.
Limestone, pale yellow, bioclast grainstone, well cemented, low to moderate macroporosity and
permeability.

Interbedded dolostone and limestone, grayish brownish.

Interbedded dolostone and limestone, grayish brownish.

Interbedded dolostone and limestone, grayish brownish.

Dolostone, gray, dark gray, and brown, mostly dense, very hard, variable macroporosity, very low to
high vuggy, intact dolostone has a low permeability, high permeability where fractured.

Dolostone, gray, dark gray, and brown, mostly dense, very hard
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LITHOLOGIC LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
  

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

0 – 10 SANDY LIMESTONE (100%): pinkish gray (5YR 7/2), hard, fine-grained shell fragments and 
subangular quartz with dense calcite cement.  Low intergranular and moldic porosity. 
Fine, black phosphate grains are common. 

10 - 20 SHELLY LIMESTONE (100%): pinkish white (5YR 8/2) hard, grainstone composed of fine to 
coarse shell fragments.  Fine subangular quartz grains are common.  Cement is dense to 
slightly chalky calcite.  Good moldic and intergranular porosity.  Few fine black 
phosphate grains. 

20- 30 SHELLY LIMESTONE (100%): light gray (5YR 7/1) hard grainstone with fine to coarse shell 
fragments and abundant fine subangular quartz grains in dense calcite cement.  Some 
moldic porosity.  Few fine black phosphate grains. 

30 - 40 SHELLY QUARTZ SANDSTONE (100%): light gray (5YR 7/1) very hard, fine subangular 
quartz with fine to coarse shell fragments and dense calcite cement.  Low intergranular 
and moldic porosity.  Some fine black phosphate grains. 

40 - 50 Same as above. 

50 - 60 SHELLY QUARTZ SANDSTONE (100%): light gray (5YR 7/1) hard, fine, subangular quartz 
with some fine to coarse shell fragments.  Calcite cement is less dense than above.  Low 
intergranular and moldic porosity. Some black to dark brown phosphate grains. 

60 - 70 SHELLY QUARTZ SANDSTONE (100%): light gray (5YR 7/1) hard, fine to medium-grained 
subangular quartz with some fine to coarse shell fragments.  Calcite cement is slightly 
chalky.  Low intergranular and moldic porosity. Some black to dark brown phosphate 
grains. 

70 - 80 SANDY LIMESTONE (100%): pale yellow (5Y 8/2), moderately hard, grainstone, fine 
grained subangular quartz with some shell fragments.  More calcite cement than above.  
Some small blackish-brown phosphate grains, low intergranular and moldic 
macroporosity.  

80 - 90 SANDY LIMESTONE (100%): white (5Y 8/1) hard grainstone, fine to coarse shell fragments 
and abundant fine to medium subangular quartz grains.  Dense calcite cement.  Low 
intergranular and moldic porosity.  Fine black phosphate grains are rare. 

90 - 100 SANDY LIMESTONE (100%): light gray (5Y 7/1) hard grainstone, fine to very coarse shell 
fragments and abundant fine to medium subangular quartz grains.  Dense calcite cement. 
 Low intergranular porosity, some moldic porosity.  Some fine black and dark brown 
phosphate grains. 

100 - 110 SANDY LIMESTONE (100%): light gray (5Y 7/1) hard grainstone, medium to coarse shell 
fragments and abundant medium to coarse subangular quartz grains.  Chalky calcite 
cement.  Some intergranular and moldic porosity.  Some fine to medium black and dark 
brown phosphate grains. 

110 - 120 Same as above. 

120 - 130 SANDY LIMESTONE (75%): same as above. 

SHELLY SANDY CLAY (25%): pale olive (5Y 6/3) soft, slightly plastic, calcareous, with fine 
to medium subangular quartz grains and fine to coarse shell fragments.  Fine black 
phosphate grains are common. 
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130 - 140 SANDY SHELLY CLAY (100%) same as above. 

140 - 150 SANDY SHELLY CLAY (25%) same as above. 

SHELLY SANDSTONE (75%) gray (5Y 6/1) hard, fine to medium grained quartz with 
abundant fine to very coarse shell fragments.  Dense calcite cement.  Low intergranular 
and moldic porosity.  Fine black phosphate grains are common. 

150 - 160 SANDY LIMESTONE (100%) gray (5Y 6/1) hard grainstone composed predominantly of fine 
to very coarse shell fragments and abundant fine to medium-grained subangular quartz.  
Dense calcite cement.  Low intergranular porosity, some moldic porosity. Fine black 
phosphate grains are common. 

160 - 170 SHELLY SANDSTONE (100%) pale yellow (5Y 7/3) hard, fine to medium grained subangular 
quartz and fine to coarse shell fragments in dense calcite cement.  Low intergranular and 
moldic porosity.  Some fine black phosphate grains.  Note that sample contains mostly 
gray cement cuttings. 

170 - 180 SHELLY SANDSTONE (50%) same as above. 

SHELLY SANDY CLAY (50%) gray (5Y 5/1) soft, loose, abundant fine quartz grains and fine 
to coarse shell fragments.  Very fine black phosphate grains are common. 

180 - 190 SHELLY SANDY CLAY (100%) same as above. 

190 - 200 SHELLY SANDY CLAY (100%) same as above. 

200 - 210 SHELLY SANDY CLAY (100%) same as above except slightly darker in color. 

210 - 220 SANDY CLAY (100%) olive gray (5Y 4/2) soft, slightly plastic.  Abundant fine grained 
quartz.  Very fine black phosphate grains are common. 

220 - 230 SHELLY SANDY CLAY (100%), olive gray (5Y 4/2), soft, loose, abundant fine grained quartz 
sand and fine to coarse grained shell fragments common, fine grained black phosphate 
grains also common. 

230 - 240 SHELLY SANDY CLAY (100%), olive gray (5Y 4/2), soft, loose abundant fine grained quartz 
sand and fine to very coarse grained shell fragments, fine grained black phosphate also 
common. 

240 – 250 SHELLY SANDY CLAY (100%), olive gray (5Y 4/2), soft, slightly plastic, abundant fine 
grained quartz sand and fine to  coarse grained shell fragments, common fine black 
phosphate grains. 

250 – 260 SHELLY SANDY CLAY (100%), same as above. 

260 – 270 SANDY SHELLY CLAY/CLAYEY SHELLY SAND (100%), olive gray (5Y 4/2), soft, slightly 
cohesive, abundant fine to very fine quartz sand, 15-20% fine black phosphate grains, 
fine to very coarse bivalve shell fragments, low hydraulic conductivity. 

270 – 280 SANDY CLAY (100%), dark greenish gray (GLEY1 4/1), soft, less cohesive than above, 
abundant fine to very fine quartz sand, 15-20% very fine to fine phosphate grains, <5% 
shell fragments, low hydraulic conductivity. 

280 – 290 SANDY CLAY (100%), as above. 
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290 – 300 
continued 

cohesive than above, some whitish clay too (<10%) in lenses; overall low hydraulic 
conductivity. 

300 – 310 SANDY CLAY (100%), greenish gray to dark greenish gray (GLEY1 4.5/1), abundant fine 
grained quartz sand, less sandy (more clay-rich) than above, soft, slightly cohesive, 
abundant fine grained phosphate, trace of fine grained shell fragments, low hydraulic 
conductivity. 

310 – 320 SANDY CLAY, (100%), greenish gray to dark greenish gray (GLEY1 4.5/1), abundant fine to 
very fine grained quartz sand, soft, slightly cohesive, common fine grained phosphate, 5-
10% shell fragments—fine to very coarse. 

320 – 330 SANDY CLAY (100%), similar to above, except less shell fragments – only trace amount 
(<5% fine grained shell fragments), some sandier lenses – white to grayish (2.5Y 6/1), fine 
grained quartz sand 

330 – 340 SANDY CLAY/CLAYEY SAND (100%), greenish gray to dark greenish gray (GLEY1 4.5/1), 
soft, slightly cohesive, abundant fine to very fine grained quartz sand, 5-10% very fine 
grained phosphate, lenses of gray (GLEY 5/1) clayey sand, cohesive, sot, low hydraulic 
conductivity. 

340 – 350 SILTY TO SANDY CLAY (100%), dark greenish gray to greenish gray (GLEY1 4.5/1), less 
sandy, more clay-rich than above, soft, less cohesive than above, 10% phosphate – fine 
sand to very fine sand size grains, 5% fine shell fragments. 

350 – 360 CLAYEY SAND/SANDY CLAY (100%), dark greenish gray to greenish gray (GLEY1 4.5/1), 
contains fine to very fine quartz sand, 5% fine to very fine grained phosphate, soft, 
slightly cohesive, <5% shell fragments – fine to coarse grained, moderately low hydraulic 
conductivity. 

360 - 370 SILTY CLAY (100%), dark greenish gray (5Y 4/1), stiffer, more cohesive than above, 
abundant fine to very fine grained quartz sand and silt, 10-15% fine to very fine grained 
phosphate, some lenses of whitish gray sandy clay, overall low hydraulic conductivity. 

370 – 380 SILTY CLAY (100%), as above. 

380 – 390 CLAYEY SAND to SANDY CLAY (100%), very sandy, soft to slightly cohesive, 5-10% shell 
fragments, moderately low hydraulic conductivity, 10% fine to very fine grained 
phosphate, low hydraulic conductivity. 

390 – 400 CLAYEY SAND to SANDY CLAY (100%), as above. 

400 – 410 SANDY CLAY (100%), olive gray (5Y 4/2), sandy, very fine to fine grained quartz sand, 
soft, slightly cohesive, 5-10% phosphate grains, sponge spicules present, low hydraulic 
conductivity. 

410 – 420 SLIGHTLY SANDY CLAY (100%), olive gray to dark olive gray (5Y 3.5/2), similar to above-
except appears to be stiffening with depth, silty to sandy, very fine to fine, low hydraulic 
conductivity. 

420 – 430 SANDY CLAY (100%), olive gray to dark olive gray (5Y 3.5/2), similar to above, except 
stiffer/more cohesive, sponge spicules noted, very fine grained phosphate common, low 
hydraulic conductivity. 
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430 – 440 SANDY CLAY, dark gray (5Y 4/1), softer than above, abundant fine to very fine grained 
quartz sand, 5-10% phosphate grains- very fine, low hydraulic conductivity. 

440 – 450 SANDY CLAY (60%), dark gray (5Y 4/1), as above. 

LIMESTONE (40%), white to light gray (5Y 6/1), moderately hard to soft, coarse sand-size 
fragments, low macroporosity. 

450 – 460 Heterogeneous of mix of sandy clay and subsidiary amounts of limestone and marl. 

SANDY CLAY, olive gray (5Y 5/2), silty to fine sandy, 10-15% fine grained phosphate. 

LIMESTONE, white to light gray (5Y 6/1), as above. 

MARL, white to light gray (5Y 7.5/1), soft. 

460 – 470 NO SAMPLE – sample not collected by mistake?  Missing both sets of this interval. 

470 – 480 Heterogeneous of mix of sandy clay and subsidiary amounts of limestone and marl. 

SANDY CLAY, light gray (5Y 5/1), silty to fine sandy, 10-15% fine grained phosphate. 

LIMESTONE, white to light gray (5Y 6/1), as above. 

MARL, white to light gray (5Y 7.5/1), soft. 

480 – 490 LIMESTONE (80%), light gray (5Y 7/2), soft to moderately hard, common shell fragments, 
low apparent macroporosity. 

CLAY/MARL (20%), olive gray (5Y 4/2) and light gray (5Y 7/2), soft. 

490 – 500 LIMESTONE (100%), light gray (5Y 7/2), soft friable, minor sand-size phosphate, mollusk 
fragments, low macroporosity. 

500 – 510 LIMESTONE (100%), pale yellow and light gray (5Y 8/2) and (5Y 7/2), soft to moderately 
hard, sandy wackestone, mollusk fragments, low macroporosity. 

510  - 520 LIMESTONE (100%), pale yellow (5Y 8/2), light gray (5Y 7/2), and gray (5Y 5/1), soft, 
sandy wackestone, mollusk fragments, low macroporosity, trace of medium to very 
coarse sand size phosphate. 

520 – 530 LIMESTONE (100%), as above. 

530 – 540  LIMESTONE (100%), as above. 

540 – 550  LIMESTONE (100%), as above. 

550 – 560 LIMESTONE (100%), as above. 

560 – 570 LIMESTONE (100%), pale yellow (5Y 8/2) and light gray (5Y 7/2), soft, sandy wackestone, 
mollusk fragments, low macroporosity. 

570 – 580 LIMESTONE (100%), as above. 

580 – 590 LIMESTONE (100%), pale yellow (5Y 8/2) and gray (5Y 6/1), soft to moderately hard, 
sandy wackestone, mollusk fragments, low macroporosity. 

590 -600 LIMESTONE (100%), as above. 

600 – 610 LIMESTONE (100%), as above. 

610 – 620 LIMESTONE (100%), as above. 
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620 – 630 CLAYEY LIMESTONE (100%), light gray (5Y 7/2), friable, wackestone, mollusks/fragments, 
trace of silt size phosphate. 

630 – 640 CLAY (100%), light gray (5Y 7/2), sticky, abundant limestone fragments, as above, trace 
of silt-size phosphate. 

640 – 650 CLAY (100%), as above. 

650 – 660 CLAY (100%), as above. 

660 – 670 CLAY (100%), light gray (5Y 7/2), soft, trace of medium sand size phosphate grains, 
abundant soft mudstone and wackestone fragments. 

670 – 680 CLAY (100%), as above. 

680 – 690 CLAY (100%), as above. 

690 – 700 CLAY (100%), as above. 

700 – 710 CLAY (100%), as above. 

710 – 720 LIMESTONE (100%), light gray (5Y 7/2), soft, wackestone and mudstone, mollusk 
fragments, minor clay, as above, low macroporosity and apparent permeability. 

720 – 730 LIMESTONE (100%), as above. 

730 – 740 LIMESTONE (100%), as above. 

740 – 750  LIMESTONE (100%), as above. 

750 – 760 LIMESTONE (100%), light gray (5Y 7/2), wackestone, soft, mollusk fragments, minor soft 
clay. 

760 – 770 CLAY (100%), light gray (5Y 7/2), soft, abundant wackestone fragments, mollusks, 
occasional phosphate nodules. 

770 – 780 CLAY, as above. 

780 – 790 CLAY, as above. 

790 – 800 CLAY, as above. 

800 – 810  CLAY, as above. 

810 – 820 CLAY, light gray (5Y 7/2), sandy, very fine to silty quartz sand, 15% phosphate and other 
heavy mineral grains, 10% coarse to very coarse sand size shell fragments (white). 

VERY SANDY LIMESTONE/CALCAREOUS SANDSTONE, light gray (5Y 7/2), moderately hard, 
very sand wackestone, phosphatic, low moldic macroporosity (external bivalve molds). 

820 – 830 MARL, light gray (5Y 7/2), heterogeneous mix of clay, lime mud, and shell fragments; 
abundant fine to medium sand size phosphate and other heavy mineral grains; 

LIMESTONE, light gray (5Y 7/2), wackestone, soft, micritic texture, trace phosphate 
grains, low intergranular macroporosity, much of limestone likely pulverized due to 
softness. 

830 – 840 LIMESTONE (100%), yellowish gray (5Y 7/2), wackestone, moderately hard to soft, trace 
(<5%) phosphate and other heavy minerals, low intergranular macroporosity. 
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840 – 850  LIMESTONE (100%), yellowish gray (5Y 7/2), wackestone, moderately hard, trace 
phosphate and other heavy minerals, low intergranular macroporosity, 5% loose calcitic 
shell fragments and trace calcareous microfossils (foraminifera). 

850 – 860 LIMESTONE (100%), yellowish gray (5Y 7/2), wackestone, moderately hard – slightly 
harder than above (slightly less pulverized), trace (<5%) fine grained quartz sand, 1-2% 
phosphate and other heavy mineral grains, <5% loose calcitic shell fragments and 
calcareous microfossils, low intergranular macroporosity. 

860 – 870 MARL (60%), yellowish gray (5Y 7/2), sandy, clayey, 10% fine grained phosphate and other 
heavy minerals, 10-15% calcitic shell fragments and microfossils, lenses of greenish gray 
(GLEY 5/1), silty clay. 

LIMESTONE (40%), as above in 840 to 850 ft bpl.  

870 – 880 LIMESTONE (100%), pale yellow (5Y 8/2), moderately hard, wackestone, trace (1-3%) 
phosphate and other heavy minerals, 5-10% calcitic shell fragments, low to moderately  
low moldic macroporosity; trace of marl, as above. 

880 – 890 LIMESTONE (100%), white (5Y 8/1), moderately hard, wackestone, <1% phosphate and 
other heavy minerals, low to moderately low moldic macroporosity; trace marl, from 
above? 

890 – 900 MARL (100%), light gray (5Y 7/2), shelly and sandy – fine sand size quartz grains, trace 
(<5%) fine sand-size phosphate. 

900 – 910 SANDY CLAY (100%), light gray to light olive gray (5Y 6.5/2), sticky, cohesive, 25-30% fine 
to very fine grained quartz sand, silty, 10% silt to very fine sand size phosphate, <5% fine 
sand size calcitic shell fragments. 

910 – 920 CLAY, as above with subsidiary LIMESTONE, wackestone, pale yellow (5Y 8/2), soft, 
medium to coarse sand size limestone fragments. 

920 – 930 CLAY, light gray (5Y 7/1), stiff, cohesive, 10% fine quartz sand, <5% fine to medium sand 
size phosphate and other heavy mineral grains, trace (few %) calcitic shell fragments, low 
hydraulic conductivity. 

930 – 940 MARL, light gray (5Y 7/1), heterogeneous mixture of clay and lime mud, slightly cohesive, 
sandy, 10-15% phosphate grains; 

LIMESTONE, pale yellow (5Y 8/2), wackestone, soft to moderately hard, medium sand-
size rock fragments, overall low hydraulic conductivity. 

940 – 950 MARLY CLAY, light gray (5Y 7/1), slightly cohesive, sandy, trace of silt-size phosphate, 
abundant wackestone and bivalve fragments. 

950 – 960 MARLY CLAY, light olive gray (5Y 6/2), moderately cohesive, 5% silt-size to very fine 
sand-size phosphate grains, 5% fine sub-angular quartz grains, minor limestone 
fragments. 

960 – 970 MARL/CLAY, olive gray (5Y 5/2), moderately cohesive, silt to very fine-sand size 
phosphate grains, 5% very fine quartz sand, occasional stiff dark olive gray (5Y 3/2) clay 
lumps. 

970 – 980 MARLY CLAY, pale yellow (5Y 8/2), slightly cohesive, trace of silt-size phosphate, 5% stiff 
dry dark olive gray (5Y 3/2) clay. 
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980 – 990 MARLY CLAY, pale yellow (5Y 8/2), pale yellow, moderately cohesive, trace of silt-size 
phosphate. 

990 – 1000 MARLY CLAY, as above. 

1000 – 1010 MARLY CLAY, light olive gray (5Y 6/2), moderately cohesive, minor limestone fragments. 

1010 – 1020 MARLY CLAY, as above. 

1020 – 1030 MARLY CLAY, pale yellow (5Y 7/3), pale yellow, moderately stiff, clean. 

1030 – 1040 MARLY CLAY, light olive gray (5Y 6/2), light olive gray, moderately cohesive, minor 
bivalve fragments. 

1040 – 1050 MARLY CLAY, light gray (5Y 7/2), light gray, sandy – 10% quartz and phosphate grains- 
medium and size. 

1050 – 1060 LIMESTONE, light gray (5Y 7/2), sandy fossil wackestone, moderately hard, 5% silt-size 
phosphate, low macroporosity. 

1060 – 1070 SANDY LIMESTONE, light olive gray (5Y 6/2), moderately hard, low macroporosity, 5% 
very fine sand size phosphate grains, 5% quartz sand, low apparent permeability. 

1070 -1080 SANDY LIMESTONE, light gray (5Y 7/2), hard, low macroporosity, low apparent 
permeability, wackestone, 5% very fine sand size phosphate, 5% quarts sand 

1080 – 1090 LIMESTONE, light gray (5Y 7/1), mudstone/wackestone, moderately hard to hard, low 
apparent permeability, low macroporosity, a lot of bentonite in sample bag. 

1090 – 1100 LIMESTONE, light gray (5Y 7/1), mudstone, moderately hard to hard, low macroporosity, 
low apparent permeability, a lot of bentonite in sample bag. 

1100 - 1110 LIMESTONE, pale yellow (5Y 8/2), grainstone, moderately hard to soft, moderate 
intergranular macroporosity, peloids, sand, gastropods, bivalves, forams. 

1110 - 1120 LIMESTONE, pale yellow (5Y 8/2), grainstone, moderately hard to soft, moderate 
intergranular macroporosity, peloids, sand, gastropods, bivalves, forams. 

1120 - 1130 DOLOMITE, gray (5Y 5/1), hard, medium crystalline, moderate vuggy macroporosity. 

1130 - 1140 LIMESTONE, white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids. 

1140 - 1150 LIMESTONE, white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids. 

1150 - 1160 LIMESTONE, white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids. 

1160 - 1170 LIMESTONE, white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids. 

LIMESTONE (35%), gray (10YR 6/1), wackestone, moderately hard to hard, high vuggy 
macroporosity, peloids, mollusk fragments. 

1170 - 1180 LIMESTONE (60%), gray (10YR 6/1), wackestone, moderately hard to hard, high vuggy 
macroporosity, peloids, mollusk fragments. 

 LIMESTONE (40%), white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids. 
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1180 - 1190 LIMESTONE, very pale brown (10YR 7/3), grainstone, soft, moderate intergranular 
macroporosity, peloids. 

1190 - 1200 LIMESTONE, white (5Y 8/1), wackestone, hard, high vuggy macroporosity, abundant 
echinoids, peloids, gastropods. 

1200 - 1210 LIMESTONE, white (5Y 8/1), wackestone, hard, high vuggy macroporosity, abundant 
echinoids, peloids, gastropods. 

1210 - 1220 LIMESTONE, white (5Y 8/1), wackestone, soft, high vuggy macroporosity, abundant 
echinoids, peloids, gastropods. 

1220 – 1230 LIMESTONE, white (5Y 8/1), wackestone, soft, high vuggy macroporosity, abundant 
echinoids, peloids, gastropods. 

1230 – 1240 LIMESTONE, white (5Y 8/1), wackestone, soft, high vuggy macroporosity, abundant 
echinoids, peloids, gastropods. 

1240 - 1250 LIMESTONE, reddish yellow (7.5YR 6/6), wackestone, soft to moderately hard, high vuggy 
macroporosity, abundant echinoids, peloids, gastropods. 

1250 - 1260 LIMESTONE, reddish yellow (7.5YR 6/6), wackestone, soft to moderately hard, high vuggy 
macroporosity, abundant echinoids, peloids, gastropods. 

1260 - 1270 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1270 - 1280 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1280 - 1290 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1290 - 1300 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1300 – 1310 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1310 – 1320 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1320 - 1330 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1330 - 1340 LIMESTONE, strong brown (7.5YR 5/6), wackestone, soft, moderate vuggy macroporosity, 
echinoids, peloids, gastropods, forams. 

1340 - 1350 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1350 – 1360 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1360 - 1370 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1370 - 1380 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
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wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1380 - 1390 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1390 - 1400 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1400 - 1410 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1410 - 1420 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1420 – 1430 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1430 – 1440 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1440 – 1450 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1450 – 1460 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1460 - 1470 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1470 - 1480 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1480 - 1490 LIMESTONE (50%), strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

LIMESTONE (50%), pale yellow (2.5Y 8/2), wackestone, hard, high vuggy and moldic 
macroporosity, peloids, mollusks. 

1490 - 1500 LIMESTONE (80%), strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

LIMESTONE (20%), pale yellow (2.5Y 8/2), wackestone, hard, high vuggy and moldic 
macroporosity, peloids, mollusks. 

1500 - 1510 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy macroporosity, peloids. 

1510 - 1520 LIMESTONE, very pale brown (10YR 8/3), mudstone, soft, very low vuggy macroporosity, 
silt. 

1520 - 1530 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1530 - 1540 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1540 - 1550 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, low vuggy macroporosity, 
peloids, silt. 
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1550 – 1560 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, low vuggy macroporosity, 
peloids, silt. 

1560 – 1570 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, low vuggy macroporosity, 
peloids, silt. 

1570 - 1580 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, low vuggy macroporosity, 
peloids, silt. 

1580 – 1590 LIMESTONE, very pale brown (10YR 7/3) to light gray (10YR 7/1), wackestone, hard, 
moderate to high vuggy macroporosity, peloids, forams, mollusks. 

1590 – 1600 LIMESTONE, very pale brown (10YR 7/3) to light gray (10YR 7/1), wackestone, hard, 
moderate to high vuggy macroporosity, peloids, forams, mollusks. 

1600 – 1610 LIMESTONE, very pale brown (10YR 7/3) to light gray (10YR 7/1), wackestone, hard, 
moderate to high vuggy macroporosity, peloids, forams, mollusks. 

1610 – 1620 LIMESTONE, very pale brown (10YR 7/3) to gray (10YR 6/1), wackestone, hard, moderate 
to high vuggy macroporosity, peloids, forams, mollusks. 

1620 – 1630 LIMESTONE, pale yellow (5Y 8/2) to light gray (5Y 7/2), wackestone, moderately hard, 
moderate vuggy macroporosity, peloids, mollusks. 

1630 – 1640 LIMESTONE, pale yellow (5Y 8/2) to light gray (5Y 7/2), wackestone, moderately hard, 
moderate vuggy macroporosity, peloids, mollusks. 

1640 – 1650 LIMESTONE, pale yellow (5Y 8/2) to light gray (5Y 7/2), wackestone, moderately hard, 
moderate vuggy macroporosity, peloids, mollusks. 

1650 – 1660 LIMESTONE, pale yellow (5Y 8/2) to light gray (5Y 7/2), wackestone, moderately hard, 
moderate vuggy macroporosity, peloids, mollusks. 

1660 – 1670 LIMESTONE, pale brown (10YR 6/3), wackestone, moderately hard, moderate vuggy 
macroporosity, peloids, mollusks. 

1670 – 1680 LIMESTONE (90%), light gray (10YR 7/2), wackestone, hard, high to very high vuggy 
macroporosity, mollusks.  The driller reported that the well started to make more water 
at about this depth. 

1680 – 1690 LIMESTONE, light gray (10YR 7/2), wackestone, hard, high to very high vuggy 
macroporosity, mollusks. 

1690 – 1700 LIMESTONE, gray (GLEY1 5/1), wackestone, hard, very high vuggy macroporosity, peloids; 
reacts strongly with dilute HCl, but has a slightly sucrosic texture, may be partially 
dolomitized. 

1700 – 1710 LIMESTONE, light gray (GLEY1 5/1), wackestone, hard, very high vuggy macroporosity, 
peloids, slightly sucrosic texture. 

1710 – 1720 LIMESTONE, light gray (GLEY1 5/1), wackestone, hard, very high vuggy macroporosity, 
peloids, slightly sucrosic texture. 

1720 – 1730 LIMESTONE, light gray (GLEY1 5/1), wackestone, hard, very high vuggy macroporosity, 
peloids, slightly sucrosic texture. 

1730 – 1740 LIMESTONE, light gray (GLEY1 5/1), wackestone, hard, very high vuggy macroporosity, 
peloids, slightly sucrosic texture. 
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1740 – 1750 LIMESTONE, white (GLEY1 8/1) to dark gray (GLEY1 4/1), wackestone, hard, moderate 
vuggy macroporosity, peloids. 

1750 – 1760 LIMESTONE, white (GLEY1 8/1) to dark gray (GLEY1 4/1), wackestone, hard, moderate 
vuggy macroporosity, peloids. 

1760 – 1770 LIMESTONE, pink (7.5YR 7/3), grainstone to wackestone, soft, low intergranular 
macroporosity, peloids, silt. 

1770 – 1780 LIMESTONE, pink (7.5YR 7/3), grainstone to wackestone, soft, low intergranular 
macroporosity, peloids, silt. 

1780 – 1790 LIMESTONE, pink (7.5YR 7/3), grainstone to wackestone, soft, low intergranular 
macroporosity, peloids, silt. 

1790 – 1800 LIMESTONE, pink (7.5YR 7/3), grainstone to wackestone, soft, low intergranular 
macroporosity, peloids, silt. 

1800 – 1810 LIMESTONE, pink (7.5YR 7/3), grainstone to wackestone, soft, low intergranular 
macroporosity, peloids, silt. 

1810 – 1820 LIMESTONE, pink (7.5YR 7/3), grainstone to wackestone, soft, low intergranular 
macroporosity, peloids, silt. 

1820 – 1830 LIMESTONE, pink (7.5YR 7/3), grainstone to wackestone, soft, low intergranular 
macroporosity, peloids, silt. 

1830 – 1840 LIMESTONE (100%) pinkish gray (7.5YR 7/2) friable, fine to coarse grainstone with good 
intergranular and moldic porosity.   Some very fine black phosphate grains. 

1840 - 1850 LIMESTONE (100%) as above. 

1850 – 1860 LIMESTONE (100%) as above. 

1860 – 1870 LIMESTONE (100%) as above. 

1870 – 1880 LIMESTONE (100%) as above. 

1880 – 1890 LIMESTONE (100%) as above. 

1890 – 1900 LIMESTONE (100%) as above. 

1900 – 1910 LIMESTONE (100%) as above. 

1910 – 1920 LIMESTONE (100%) as above. 

1920 - 1930 LIMESTONE (100%) as above. 

1930 - 1940 LIMESTONE (50%) pinkish gray rock as above. 

LIMESTONE (50%) white (off chart) friable chalky wackestone.  Good moldic porosity 
where there were fossil shells. 

1940 - 1950 LIMESTONE (80%) pinkish gray rock as above. 

LIMESTONE (20%) white rock as above. 

1950 - 1960 LIMESTONE (100%) gray (5YR 6/1) to pinkish gray (5YR 7/2) moderately friable, fine to 
medium grainstone with good moldic porosity. 

1960 - 1970 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) gray (2.5Y 6/1) hard, fine-grained grainstone with good moldic porosity. 
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1970 - 1980 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) gray rock as above. 

1980 - 1990 LIMESTONE (100%) light gray (2.5Y 7/1) moderately friable, fine to medium grained 
grainstone with good moldic porosity. 

1990 - 2000 LIMESTONE (100%) light gray rock as above. 

2000 -2010 LIMESTONE (100%) light gray rock as above. 

2010 – 2020 LIMESTONE (100%) light gray rock as above. 

2020 – 2030 LIMESTONE (100%) light gray rock as above. 

2030 - 2040 LIMESTONE (100%) very pale brown (10YR 8/2) to light gray (10YR 7/1) moderately friable 
fine to medium grained grainstone with good moldic porosity. 

2040 - 2050 LIMESTONE (100%) as above. 

2050 – 2060 LIMESTONE (100%) as above. 

2060 - 2070 LIMESTONE (100%) as above. 

2070 - 2080 LIMESTONE (50%) pale brown rock as above. 

LIMESTONE (50%) gray (10YR 6/1) hard, recrystallized, fine-grained, conchoidal fracture, 
some moldic porosity. 

2080 - 2090 LIMESTONE (50%) pale brown rock as above. 

LIMESTONE (50%) hard gray rock as above. 

2090 - 2100 LIMESTONE (80%) pale brown rock as above. 

LIMESTONE (20%) hard gray rock as above. 

2100 - 2110 LIMESTONE (100%) light gray (10YR 7/1) moderately friable fine-grained packstone with 
good intergranular and moldic porosity. 

2110 - 2120 LIMESTONE (100%) as above. 

2120 - 2130 LIMESTONE (100%) light gray (7.5YR 7/1) slightly friable, fine to medium-grained 
grainstone with good intergranular and moldic porosity. 

2130 - 2150 LIMESTONE (100%) as above. 

2150 - 2160 LIMESTONE (100%) white (10YR 8/1) to light gray (10YR 7/1) slightly friable, medium to 
coarse grainstone with some intergranular and moldic macroporosity. 

2160 – 2170 LIMESTONE (100%) as above. 

2170 – 2180 LIMESTONE (100%) as above. 

2180 – 2190 LIMESTONE (100%) as above. 

2190 - 2200 LIMESTONE (100%) as above. 

2200 - 2210 LIMESTONE (80%) light brownish gray (10YR 6/2) moderately hard, medium to coarse 
grainstone with low intergranular ad moldic macroporosity. 

LIMESTONE (20%) very pale brown (10R 7/3) moderately hard, medium grainstone with 
some intergranular and moldic macroporosity. 

2210 - 2220 LIMESTONE (80%) light brownish gray rock as above. 
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LIMESTONE (20%) very pale brown rock as above. 

2220 - 2230 LIMESTONE (80%) light brownish gray rock as above. 

LIMESTONE (20%) very pale brown rock as above. 

2230 - 2240 LIMESTONE (90%) very pale brown (10YR 7/3) moderately hard, fine to medium 
grainstone with some intergranular and moldic macroporosity. 

LIMESTONE (10%) white (offscale) soft mudstone or chalk.  Very low macroporosity. 

2240 - 2250 LIMESTONE (50%) very pale brown rock as above. 

LIMESTONE (50%) white chalk as above. 

2250 - 2260 LIMESTONE (50%) white (10YR 8/1) slightly friable, fine-grained wackestone.  Low 
intergranular macroporosity. 

LIMESTONE (50%) light gray (10YR 7/2) moderately hard, medium to coarse grainstone 
with good intergranular and moldic macroporosity. 

2260 - 2270 LIMESTONE (50%) white wackestone as above. 

LIMESTONE (50%) light gray rock as above. 

2270 - 2280 LIMESTONE (40%) white wackestone as above. 

LIMESTONE (60%) light gray rock as above. 

2280 - 2290 LIMESTONE (40%) white wackestone as above. 

LIMESTONE (60%) light gray rock as above. 

2290 - 2300 DOLOMITIC LIMESTONE (10%) light gray (10YR 7/2) hard, recrystallized, conchoidal 
fracture, no intergranular, and rare vuggy macroporosity. 

DOLOSTONE (90%) brown (10YR 5/3) very hard,crystalline, conchoidal fracture, sucrosic 
texture, low intergranular and vuggy macroporosity. 

2300 - 2310 DOLOSTONE (100%) grayish brown (10YR 5/2) very hard, poor conchoidal fracture sucrosic 
texture, low intergranular but good vuggy macroporosity. 

2310 - 2320 DOLOSTONE (75%) grayish brown rock as above. 

LIMESTONE (25%) pinkish gray (7.5 R 6/2) slightly friable medium to coarse grainstone, 
some intergranular and moldic macroporosity. 

2320 - 2330 DOLOSTONE (25%) grayish brown rock as above. 

LIMESTONE (75%) pinkish gray rock as above. 

2330 – 2340 DOLOSTONE (50%) grayish brown rock as above. 

LIMESTONE (50%) pinkish gray rock as above. 

2340 - 2350 LIMESTONE (60%) light gray (10YR 7/2) slightly friable medium grainstone with some 
intergranular and moldic macroporosity. 

LIMESTONE (40%) light gray (10YR 7/1) moderately hard coarse grainstone with low 
intergranular but gold moldic and vuggy macroporosity. 

2350 - 2360 LIMESTONE (60%) medium grainstone as above. 

LIMESTONE (40%) coarse grainstone as above. 

2360 - 2370 As above. 
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2370 - 2380 As above. 

2380 – 2390  As above. 

2390 - 2400 LIMESTONE (50%) medium grainstone as above. 

LIMESTONE (25%) coarse grainstone as above. 

DOLOSTONE (25%) Dark grayish brown (10YR 4/2) very hard, irregular fracture, vugg 
macroporosity. 

2400 - 2410 LIMESTONE (60%) medium grainstone as above. 

LIMESTONE (30%) coarse grainstone as above. 

DOLOSTONE (10%) dark grayish brown rock as above. 

2410 - 2420 LIMESTONE (40%) medium grainstone as above. 

LIMESTONE (40%) coarse grainstone as above. 

DOLOSTONE (20%) dark grayish brown rock as above. 

2420 - 2430 LIMESTONE (60%) medium grainstone as above. 

LIMESTONE (30%) coarse grainstone as above. 

DOLOSTONE (10%) dark grayish brown rock as above. 

2430 - 2440 DOLOSTONE (40%) brown (7.5YR 4/2) very hard, irregular to poor conchoidal fracture, 
sucrosic texture, vuggy macroporosity. 

DOLOSTONE (60%) gray (10YR 6/1) very hard and dense, poor conchoidal fracture, fine 
sucrosic texture, very low intergranular and vuggy macroporosity. 

2440 - 2450 DOLOSTONE (60%) brown rock as above. 

DOLOSTONE (40%) gray rock as above. 

2450 - 2460 DOLOSTONE (30%) brown rock as above. 

DOLOSTONE (40%) gray rock as above. 

DOLOSTONE (30%) black (5Y2.5/1) very hard, poor conchoidal fracture, sucrosic texture, 
some vuggy macroporosity. 

2460 - 2270 DOLOSTONE (70%) brown (7.5YR 4/2) very hard, irregular to poor conchoidal fracture, 
sucrosic texture, vuggy macroporosity. 

DOLOSTONE (30%) gray (10YR 6/1) very hard and dense, poor conchoidal fracture, fine 
sucrosic texture, very low intergranular and vuggy macroporosity. 

2270 - 2280 DOLOSTONE (60%) pale brown (10YR 6/3) hard, irregular fracture, coarse sucrosic 
texture, high vuggy macroporosity. 

DOLOSTONE (40%) dark grayish brown (10YR 4/2) very hard and dense, poor conchoidal 
fracture, fine sucrosic texture, low vuggy macroporosity, 

2280 - 2290 As above. 

2490 - 2500 DOLOSTONE (75%) dark grayish brown (10YR 4/2) slightly friable, irregular fracture, good 
intergranular macroporosity. 

DOLOSTONE (25%) gray (10YR 6/1) very hard and dense, good concoidal fracture, very 
low macroporosity. 
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2500 - 2510 DOLOSTONE (75%) gray (10YR 5/1) very hard and dense, poor conchoidal fracture, fine 
sucrosic texture, some brecciation and fracturing  

DOLOSTONE (25%) dark gray (10YR 4/1) hard and dense, irregular to poor conchoidal 
fracture, medium to coarse sucrosic texture, some vuggy macroporosity. 

2510 - 2520 DOLOSTONE (75%) dark grayish brown (10YR 4/2) hard and dense, poor conchoidal 
fracture, sucrosic texture, some vuggy macroporosity. 

DOLOSTONE (25%) gray rock as above. 

2520 - 2530 DOLOSTONE  (100%) brown (10YR 5/3) to gray (10YR 5/1) hard, very finely crystalline, 
low to very low vuggy macroporosity. 

2530 - 2540 DOLOSTONE (90%) greenish black (10YR 2.5/1) hard, finely crystalline, low vuggy 
macroporosity. 

LIMESTONE (10%) white (5y 8/1) moderately hard wackestone, vuggy macroporosity, 
peloids, black dolomite crystals. 

2540 - 2550 LIMESTONE (50%) white (5Y 8/1) moderately hard grainstone, low intergranular 
macroporosity, peloids. 

DOLOSTONE (50%) pale olive (5Y 6/3 to olive (5Y 4/3) hard, fine to medium crystalline, 
low vuggy macroporosity. 

2550 - 2560  LIMESTONE (20%) as above. 

DOLOSTONE (80%) as above. 

2560 - 2570 DOLOSTONE (60%) brown (7.5YR 5/2) very hard, irregular to poor conchoidal fracture, 
fine sucrosic texture, some vuggy macroporosity. 

DOLOSTONE (40%) gray (2.5Y 6/1) very hard, microcrystalline, poor conchoidal fracture, 
some vuggy macroporosity. 

2570 - 2580 DOLOSTONE (10%) brown rock as above. 

DOLOSTONE (30%) gray rock as above. 

DOLOSTONE (30%) dark gray (10YR 4/1) very hard, irregular fracture, medium sucrosic 
texture, vuggy macroporosity common. 

DOLOSTONE (30%) white (7.5YR 8/1) very hard, irregular to poor conchoidal fracture, 
microcrystalline, some vuggy macroporosity. 

2580 - 2590 DOLOMITIC LIMESTONE (60%) hard, partially recrystallized grainstone with good 
intergranular and vuggy macroporosity. 

DOLOSTONE (40%) brown (7.5YR 5/3) hard, irregular fracture, medium to coarse sucrosic 
texture, some intergranular and vuggy macroporosity. 

2590 - 2600 DOLOSTONE (100%) light brownish gray (10YR 6/3) very hard, irregular fracture, fine 
sucrosic texture, some vuggy macroporosity. 

2600 - 2610 DOLOSTONE (75%) brown (10YR 5/3) very hard and dense, irregular fracture, fine sucrosic 
texture, some vuggy macroporosity. 

LIMESTONE (25%) very pale brown (10YR 7/3) hard to slightly friable grainstone with good 
intergranular and moldic macroporosity. 
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2610 - 2620 LIMESTONE (100%) very pale brown rock as above. 

2620 - 2630 LIMESTONE (95%) very pale brown rock as above. 

DOLOSTONE (5%) brown (10YR 5/3) very hard, irregular fracture, coarse sucrosic texture, 
good vuggy macroporosity. 

2630 - 2640 Same as above. 

2640 - 2650 LIMESTONE (90%) hard, coarse grainstone, good intergranular and vuggy macroporosity. 

DOLOSTONE (10%) brown rock as above. 

2650 – 2660 LIMESTONE, pale yellow (5Y 8/2), bioclast grainstone, moderately hard, well-cemented.  
Moderate to high (~ 20%) porosity, mostly intergranular, low to moderate permeability.  
Fossils include small foraminifera and echinoids.  Some pieces of crystalline calcite, 
which may be neomosphosed shell. 

2660 - 2670 CALCAREOUS DOLOMITE, much finer cuttings than above. 

Pale yellow (5Y 7/3 to 8/2), generally soft, very poorly cemented material that contains 
abundant disaggregated dolomite rhombs.  Better lithified cuttings are mostly dolomite 
or limestone (similar to above).  Probable moderate porosity and permeability.  

2670 - 2680 LIMESTONE and DOLOMITIC LIMESTONE, pale yellow (5Y 8/3 to 7/2). 

Bioclast grainstone of variable hardness.  Cutting sample includes well lithified fragments 
and disaggregated material (bioclasts and less common dolomite rhombs).  Overall 
probably low to moderate macroporosity and permeability.  Common foraminifera and 
apparently some small echnoids. 

2680 - 2690 LIMESTONE and DOLOMITIC LIMESTONE, sand as above 

2690 - 2700 LIMESTONE (Mixed lithologies), pale yellow (5Y 8/2), harder than above; cuttings are 
limestone fragments not mostly disaggregated material. 

Bioclast grainstone, well-cemented, hard, low to moderate (10 to 20%) macroporosity 
and apparent permeability.  Minor (< 20%) calcareous dolomite in which large 
foraminifera were not replaced. 

2700 – 2710 LIMESTONE, yellowish gray (5Y 8/2), softer than above, a lot of partially diasaggregated 
material, bioclast grainstone, variable hardness (soft to moderate), moderate 
macrporosity and apparent permeability.  Some cuttings have scattered dolomite 
rhombs.  Foraminifera common. 

2710 – 2720 DOLOMITIC LIMESTONE to CALCAREOUS DOLOMITE, pale yellow (5Y 8/3 to 7/2). 

Bioclast grainstone of variable hardness.  Cutting sample includes well lithified fragments 
and disaggregated material (bioclasts and less common dolomite rhombs).  Overall 
probably moderate macroporosity and permeability.   

2720 - 2730 LIMESTONE, very pale orange (10YR 8/2), bioclast grainstone, harder than above 
(moderately hard), moderate intergranular porosity and permeability. 

2730 - 2740 LIMESTONE, as above 

2740 - 2750 LIMESTONE, as above 

2750 - 2760 LIMESTONE, as above 
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2760 - 2770 LIMESTONE (50%), as above 

DOLOSTONE (50%), light yellowish brown (10YR 6/4), hard, fine to medium crystalline, 
low vuggy macroporosity, with inclusions of limestone as above.   

2770 – 2780 DOLOSTONE (60%), as above 

LIMESTONE (40%), as above 

2780 – 2790 LIMESTONE (50%), very pale brown (10YR 8/2), grainstone, moderately hard to soft, 
moderate intergranular and vuggy macroporosity, peloids, forams 

LIMESTONE (40%), gray (10YR 6/1) to black (10YR 2/1), grainstone to wackestone, 
moderately hard, high intergranular and vuggy macroporosity, peloids, forams. 

DOLOSTONE (10%), light yellowish brown (10YR 6/4), hard, fine to medium crystalline, 
low vuggy macroporosity 

2790 – 2800 LIMESTONE (50%), as above 

LIMESTONE (40%), as above 

DOLOSTONE (10%), as above 

2800 - 2810 LIMESTONE (60%), very pale brown (10YR 8/2), grainstone, moderately hard to soft, 
moderate intergranular and vuggy macroporosity, peloids, forams 

LIMESTONE (40%), gray (10YR 6/1) to black (10YR 2/1), grainstone to wackestone, 
moderately hard, high intergranular and vuggy macroporosity, peloids, forams. 

 

2810 - 2816 LIMESTONE (60%), very pale brown (10YR 8/2), grainstone to packstone, moderately hard 
to soft, moderate intergranular and vuggy macroporosity, marl, silt, peloids, forams. 

2816 - 2824 LIMESTONE, very pale brown (10YR 8/2), peloid bioclast grainstone/packestone, hard, 
moderate vuggy and intergranular macroporosity, peloids, forams, echinoids, mollusk 
fragments.   

2825 – 2825 LIMESTONE, gray (10YR 6/1), wackestone to grainstone, hard, moderate vuggy and moldic 
macroporosity, peloids, forams, echinoids.   

2825 – 2828.5 LIMESTONE, very pale brown (10YR 8/2), peloid bioclast grainstone/packestone, 
moderately hard, moderate vuggy and intergranular macroporosity, locally high 
macroporosity, peloids, forams, echinoids, mollusk fragments.   

2828.5 - 2831 LIMESTONE, gray (10YR 5/1), wackestone to mudstone, hard, very well indurated, very 
low macroporosity, laminar texture, chert nodules.   

2830 - 2840 LIMESTONE (60%), very pale brown (10YR 8/2), grainstone, moderately hard to soft, 
moderate intergranular and vuggy macroporosity, peloids, forams 

LIMESTONE (30%), gray (10YR 6/1) to black (10YR 2/1), grainstone to wackestone, 
moderately hard, high intergranular and vuggy macroporosity, peloids, forams. 

DOLOSTONE (10%), light yellowish brown (10YR 6/4), hard, fine to medium crystalline, 
low vuggy macroporosity 

2840 - 2850 LIMESTONE white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids, forams. 
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2850 - 2860 LIMESTONE white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids, forams. 

2860 – 2870 LIMESTONE white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids, forams. 

2870 - 2880 LIMESTONE white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids, forams. 

2880 - 2890 LIMESTONE as above 

2890 - 2900 LIMESTONE as above 

2900 - 2910 LIMESTONE (80%), white (10YR 8/1), grainstone, soft to moderately hard.  

                  (20%), gray  (10YR 6/1), hard, low macroporosity and apparent permeability 

2910 - 2920 LIMESTONE as above 

2920 - 2930 LIMESTONE, white (10YR 8/1), grainstone,   soft, friable to moderately hard.  Moderate 
vuggy macroporosity.     

2930 - 2940 LIMESTONE, as above 

2940 – 2950 LIMESTONE, white (10YR 8/1), grainstone,  moderately hard to hard,  lower  vuggy 
macroporosity. 

2950 - 2960 LIMESTONE, white (10YR 8/1), grainstone,  soft to moderately hard,  lower  vuggy 
macroporosity. 

2960 - 2970 LIMESTONE (80%), white (10YR 8/1), grainstone, moderately hard to hard, lithified 
fragments abundant, much less diaggregated material in cuttings.  Lower vuggy 
macroporosity than above. 

CLAY (15%) greenish gray (GLEY1 6/10GY) soft to moderately hard, well consolidated. 

DOLOSTONE (5%) light yellowish brown (10YR 6/4), hard, fine to medium crystalline, low 
vuggy macroporosity. 

2970 - 2980 LIMESTONE, white (10YR 8/1), grainstone, moderately hard,  variable vuggy 
macroporosity,  moderate apparent permeability,  

2980 – 2990 LIMESTONE, as above 

2990 – 3000 LIMESTONE , as above 

3000 - 3010 LIMESTONE, as above 

3010 – 3020 LIMESTONE, as above 

3020 – 3030 DOLOSTONE (60%) grayish brown (10YR 5/1) hard, irregular fracture, medium to coarsely 
crystalline, good vuggy macroporosity, some fracture macroporosity. 

LIMESTONE (40%) pale vellow (2.5 Y 8/2) slightly friable, fine grainstone with good 
intergranular macroporosity.  

3030 – 3040 As above. 

3040 - 3050 DOLOSTONE (75%) pale brown (10YR 6/3) hard, irregular fracture, coarsely crystalline, 
good intergranular and vuggy macroporosity. 

DOLOSTONE (25%) brown (7.5YR 5/2) very hard, irregular fracture, fine sucrosic texture, 
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very low macroporosity. 

3050 - 3060 DOLOSTONE (75%) light gray (10YR 7/2) very hard, irregular fracture, fine to medium 
sucrosic texture, some fracture macroporosity. 

DOLOSTONE (25%) white (10YR 8/1) very hard and dense, poor conchoidal fracture, very 
finely crystalline, some fracture macroporosity. 

3060 – 3070 DOLOSTONE (50%) light yellowish brown (10YR 6/4), fine crystalline structure, low vuggy 
and intergranular macroporosity, moderately hard. 

DOLOSTONE (40%) grayish brown (10YR 5/2)  moderately hard, fine 

LIMESTONE (10%) white (10YR 8/1)  partial dolimitization, moderately hard, low 
macroporosity. 

Cuttings disaggregated fine dolomite crystals and limestone with some small fragments of 
dolostone and limestone.  

3070 – 3080 DOLOSTONE and LIMESTONE as above 

3080 – 3090 DOLOSTONE (80%) pale yellow to light yellowish brown (2.5YR 7/4 to 2.5YR 6/3), fine to 
medium grained crystalline structure, low to moderate intergranular porosity in medium 
grained crystal structure.   

DOLOSTONE (10%) white (10YR 8/1), fine crystalline structure 

DOLOSTONE (10%) gray (10YR 5/1), gray and white fragments harder with finer crystalline 
structure than yellowish brown dolostone.  Cuttings mixture of mostly fine to medium 
grained crystals and some small fragments. 

3090 - 3100 DOLOSTONE same as above 

3100 - 3110 DOLOSTONE (90%) gray (10YR6/1) dense, poor conchoidal fracture, fine sucrosic texture, 
some fracture macroporosity 

DOLOSTONE (10%) brown (10YR5/3), moderately hard to slightly friable, irregular 
fracturing, coarse sucrosic texture, good intergranular macroporosity 

3110 - 3120 DOLOSTONE (80%) light gray (10YR 7/2) very hard, poor conchoidal fracture, very fine 
sucrosic texture, some fracture macroporosity. 

DOLOSTONE (20%) brown rock as above 

3120 - 3130 DOLOSTONE (100%) light gray rock as above. 

3130 – 3140 DOLOSTONE (100%) light gray (10YR 7/2), very hard, extensive fracturing and medium to 
coarse crystallization along fractures 

3140 – 3150 DOLOSTONE (100%) light olive brown (2.5YR 5/3), very hard, fine to medium sucrosic 
3140 – 3150 (cont’d)      texture.  Some fracture macroporosity.  

3150 – 3160 DOLOSTONE (90%) light brownish grey (10YR 6/2), very hard, fine to medium sucrosic 
texture, larger fragments 

DOLOSTONE (10%) light yellowish brown (10YR 6/4)  and grayish brown (10YR 5/2) very 
hard, fine sucrosic texture 

3160 – 3170 DOLOSTONE (100%) light grey (10YR 7/1 and 7/2), very hard, fine texture, some fracture 
macroporosity 
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3170 – 3180 DOLOSTONE (90%) light brownish grey (10YR 6/2), very hard fine sucrosic texture 

DOLOSTONE (10%), light grey (10YR 7/1) as above 

3180 -3190 DOLOSTONE (100%) light yellowish brown (2.5YR 6/3), very hard, fine crystalline 
structure, conchoidal fracture.  

3190 – 3200 DOLOSTONE (100%) light olive brown (2.5YR 5/3), very hard, re-crystallization along 
fractures (medium grained)   

3200 – 3210 DOLOSTONE (100%) light brownish grey (10YR 6/2) with minor amounts of dark grey (10YR 
4/1)very hard, crystalline, concoidal fracturing 

3210 – 3220 DOLOSTONE (100%) light brownish grey (10YR 6/2) to grey (10YR 6/1) same texture as 
above 

3220 – 3230 DOLOSTONE (100%) brown (10YR 5/3), very hard, same texture as above. 

3230 – 3240 DOLOSTONE (100%) light olive brown (2.5YR 5/3), very hard, same texture as above.   

3240 - 3250 DOLOSTONE (100%) grayish brown (10YR 5/2) very hard and dense, irregular to poor 
conchoidal fracture, fine sucrosic texture, some fracture macroporosity. 

3250 - 3260 DOLOSTONE (100%) as above. 

3260 - 3270 DOLOSTONE (100%) grayish brown (10YR 5/2) very hard and dense, poor conchoidal 
fracture, fine sucrosic texture, some fracture macroporosity. 

3270 - 3280 DOLOSTONE (100%) gray (10YR 5/1) very hard and dense, poor conchoidal fracture, fine 
sucrosic texture, some fracture macroporosity. 

3280 - 3290 DOLOSTONE (100%) gray rock as above. 

3290 - 3300 DOLOSTONE (100%) dark gray (10YR 4/1) to light gray (10YR 7/1) very hard and dense, 
good conchoidal fracture, very finely crystalline, some fracture macroporosity. 

3300 - 3310 DOLOSTONE (100%) dark gray (10YR 4/1) to gray (10YR 5/1) very hard, irregular to poor 
conchoidal fracture fine sucrosic texture, some fracture macroporosity. 

3310 - 3320 DOLOSTONE (100%) dark gray (10YR 4/1 to gray (10YR 6/1) very hard, poor conchoidal 
fracture, fine to very finely crystalline, some fracture porosity. 

3220 -3330 DOLOSTONE (100%) as above 

3330 -3340 DOLOSTONE (100%) very dark grayish brown (10YR 3/2), very hard, very fine sucrosic 
texture with brown (10YR 5/3) fine crystal structure along fractures. 

3340 - 3350 DOLOSTONE (100%) gray (10YR 6/1) very hard and dense, poor concoidal fracture, 
microcrystalline, some fracture macroporosity. 

3350 - 3360 DOLOSTONE (100%) grayish brown (10YR  5/2) very hard and dense, poor conchoidal 
fracture, microcrystalline, fracture and vuggy macroporosity common. 

3360 - 3370 DOLOSTONE (100%) light grayish brown (10YR 6/2) very hard and dense, poor to good 
conchoidal fracture, some fracture and vuggy macroporosity. 

3370 - 3380 DOLOSTONE (100%) as above. 

3380 - 3390 DOLOSTONE (100%) dark gray (2.5Y 4/1) to light gray (2.5Y 7/1) very hard and dense, 
good conchoidal fracture, microcrystalline, some vuggy macroporosity. 
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3390 - 3400 DOLOSTONE (50%) light gray rock as above. 

DOLOMITIC LIMESTONE (50%) light brownish gray (10YR 6/2) hard, partly recrystallized 
grainstone,irregular fracture, good vuggy macroporosity 

3400 - 3410 As above. 

3410 - 3420 DOLOSTONE (25%) light gray rock as above. 

DOLOMITIC LIMESTONE (75%) light brownish gray rock as above. 

3420 - 3430 DOLOMITIC LIMESTONE (100%) pale brown (10YR 6/3) hard to slightly friable, partly 
recrystallized grainstone, irregular fracture, granular texture, abundant vuggy 
macroporosity. 

3430 - 3440 DOLOMITIC LIMESTONE (100%) pinkish gray (7.2YR 7/2) hard to slightly friable partly 
recrystallized grainstone and packstone, irregular fracture, some vuggy macroporosity. 

3440 - 3450 DOLOSTONE (100%) hard and dense, poor conchoidal fracture, fine sucrosic texture, did 
not see evidence of significan vuggy or fracture macroporosity. 

3450 - 3460 DOLOSTONE (100%) dusky yellowish brown (10YR 2/2) to dark yellowish orange (10 YR 
6/6), hard, fine to very finely crystalline, low vuggy macroporosity in individual frgments. 
  Some fragments are lined on one side with euhedral crystals, indicating open fractures 
in the formation. 

3460- 3470 DOLOSTONE (100%) light olive gray (5Y 5/2), hard, fine to very finely crystalline, low 
vuggy macroporosity in individual frgments.   Fewer fragments are lined on one side with 
euhedral crystals. 

3470 – 3480 DOLOSTONE (100%) as above. 

3480 - 3490 DOLOSTONE (100%) pale yellowish brown (10Yr 6/2), hard, finely crystalline, low vuggy 
macroporosity, sucrosic texture. 

3490 - 3500 DOLOSTONE (100%) as above. 
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0 – 10 SAND (90%), quartz, poorly sorted, organics, construction debris 

LIMESTONE (20%), pinkish gray (5YR 7/2), hard, fine-grained shell fragments. 

10 - 20 SHELLY LIMESTONE (100%): pinkish white (5YR 8/2) hard, grainstone composed of fine to 
coarse shell fragments.  Fine subgranular quartz grains are common.  Cement is dense to 
slightly chalky calcite.  Good moldic and intergranular porosity.  Few fine black 
phosphate grains. 

20- 30 SHELLY LIMESTONE (100%): light gray (5YR 7/1) hard grainstone with fine to coarse shell 
fragments and abundant fine subangular quartz grains in dense calcite cement.  Some 
moldic porosity.  Few fine black phosphate grains. 

30 - 40 SHELLY QUARTZ SANDSTONE (100%): light gray (5YR 7/1) very hard, fine subangular 
quartz with fine to coarse shell fragments and dense calcite cement.  Low intergranular 
and moldic porosity.  Some fine black phosphate grains. 

40 – 50 SANDY LIMESTONE (100%): pale yellow (5Y 8/2), hard to very hard, quartz sand-fine-
inclusions, medium moldic macroporosity. 

50 - 60 QUARTZ SAND AND SANDSTONE (100%): light gray (10YR 7.5/1), fine grained, sub angular, 
moderately well sorted, 5-7% fine grained phosphate and heavy mineral grains, 2-3% shell 
fragments (white)- subsidiary sandstone, same composition as sand, sand is likely 
sandstone pulverized by bit action  

60 – 70 SHELLY QUARTZ SANDSTONE (100%): light gray (5YR 7/1) hard, fine to medium-grained 
subangular quartz with some fine to coarse shell fragments.  Calcite cement is slightly 
chalky.  Low intergranular and moldic porosity. Some black to dark brown phosphate 
grains. 

70 – 80 SANDY LIMESTONE (100%): pale yellow (5Y 8/2), moderately hard, grainstone, fine 
grained subangular quartz with some shell fragments.  More calcite cement than above.  
Some small blackish-brown phosphate grains, low intergranular and moldic 
macroporosity. 

80 – 90 SANDY LIMESTONE (100%): white (5Y 8/1) hard grainstone, fine to coarse shell fragments 
and abundant fine to medium subangular quartz grains.  Dense calcite cement.  Low 
intergranular and moldic porosity.  Fine black phosphate grains are rare. 

90 -100 CALCAREOUS SANDSTONE (100%): pulverized into medium sand size pieces – mostly, light 
gray (5Y 7.5/1), fine grained quartz, 5% shell fragments (white), 5% fine grained 
phosphate and other heavy mineral grains, low to moderate moldic macroporosity and 
intergranular porosity. 

100 - 110 SANDY LIMESTONE (100%): light gray (5Y 7/1) hard grainstone, medium to coarse shell 
fragments and abundant medium to coarse subangular quartz grains.  Chalky calcite 
cement.  Some intergranular and moldic porosity.  Some fine to medium black and dark 
brown phosphate grains 

110 – 120 Same as above 

 

120 - 130 SANDY LIMESTONE (75%): same as above. 
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SHELLY SANDY CLAY (25%): pale olive (5Y 6/3) soft, slightly plastic, calcareous, with fine 
to medium subangular quartz grains and fine to coarse shell fragments.  Fine black 
phosphate grains are common. 

130 – 140 Same as above 

140 - 150 SANDY SHELLY CLAY (25%) same as above. 

SHELLY SANDSTONE (75%) gray (5Y 6/1) hard, fine to medium grained quartz with 
abundant fine to very coarse shell fragments.  Dense calcite cement.  Low intergranular 
and moldic porosity.  Fine black phosphate grains are common. 

150 - 160 No sample. 

160 - 170 SAND (100%): greenish gray (GLEY1 6/1), medium to coarse, poorly sorted, subrounded to 
angular, approximately 70% quartz grains and 30% carbonate grains, shell fragments. 

170 - 180 SAND (100%): greenish gray (GLEY1 6/1), medium to coarse, poorly sorted, subrounded to 
angular, approximately 70% quartz grains and 30% carbonate grains, very silty, shell 
fragments. 

180 - 190 SILT (100%): dark greenish gray (GLEY1 4/1), very sandy with fine to very fine quartz 
sand, clay, mollusk shell fragments, < 5% fine grained phosphate. 

190 - 200 SILT (100%): as above. 

200 - 210 SHELLY SANDY CLAY (100%): dark greenish gray (GLEY1 4/1), very sandy with fine to very 
fine quartz sand, clay, approximately 10% mollusk shell fragments, < 5% fine grained 
phosphate. 

210 - 215 SHELLY SANDY CLAY (100%) as above. 

215 - 220 SHELLY SANDY CLAY (100%): dark greenish gray (GLEY1 4/1), very sandy with fine to very 
fine quartz sand, silt, approximately 20% mollusk shell fragments, < 5% fine grained 
phosphate. 

220 - 225 SHELLY SANDY CLAY (100%) as above. 

225 - 230 SHELLY SANDY CLAY (100%): dark greenish gray (GLEY1 4/1), very sandy with fine to very 
fine quartz sand, silt, approximately 30% mollusk shell fragments, < 5% fine grained 
phosphate. 

230 - 235 SHELLY SANDY CLAY (100%) as above. 

235 - 240 SHELLY SANDY CLAY (100%): dark greenish gray (GLEY1 4/1), very sandy with fine to very 
fine quartz sand, silt, approximately 10% mollusk shell fragments, < 5% fine grained 
phosphate. 

240 - 250 SANDY CLAY (100%): dark greenish gray (GLEY1 4/1), soft, very sandy with fine to very 
fine quartz sand, silt, < 5% fine grained phosphate. 

250 - 260 SANDY CLAY (100%): dark greenish gray (GLEY1 4/1), soft, very sandy with fine to very 
fine quartz sand, silt, < 5% fine grained phosphate. 

260 - 270 SANDY CLAY (100%) as above. 

270 – 280 SANDY CLAY (100%) as above. 
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280 – 290 SANDY CLAY (100%) as above. 

290 – 300 SANDY CLAY (100%) as above. 

300 – 310 SANDY CLAY (100%): dark greenish gray (GLEY1 4/1), soft, less cohesive than above, very 
sandy with fine to very fine quartz sand, silt, < 5% fine grained phosphate. 

310 – 320 SANDY CLAY (100%) as above. 

320 - 330 SANDY CLAY (100%) as above. 

330 - 340 SANDY CLAY (100%) as above. 

340 - 350 SANDY CLAY (100%) as above. 

350 – 360 SANDY CLAY (100%) as above. 

360 - 370 SANDY CLAY (100%) as above. 

370 - 380 SANDY CLAY (100%) as above. 

380 - 390 SILTY SANDY CLAY (100%), dark greenish grey (GLEY1 4/1), soft, very silty, very fine 
quartz sand, trace of very fine phosphate. 

390 - 400 SILTY SANDY CLAY (100%) as above. 

400 - 410 SILTY SANDY CLAY (100%) as above. 

410 - 420 SILTY SANDY CLAY (100%) as above. 

420 - 430 SILTY SANDY CLAY (100%) as above. 

430 - 440 SILTY LIMESTONE (100%) light greenish gray (GLEY1 7/1), mudstone, soft to hard, very 
low macroporosity, very silty, marly, very fine phosphate. 

440 – 450 SILTY LIMESTONE (100%) as above. 

450 - 460 SILTY LIMESTONE (100%) as above. 

460 - 470 SILTY LIMESTONE (100%) as above. 

470 - 480 LIMESTONE (100%) greenish gray (GLEY1 5/1), grainstone, moderately hard to soft, 
moderate to high vuggy and moldic macroporosity, peloids, very fine phosphate, mollusk 
fragments. 

480 - 490 LIMESTONE (100%) as above. 

490 - 500 LIMESTONE (100%) as above. 

500 - 510 LIMESTONE (100%) white (2.5Y 8/1), wackestone, soft, moderate vuggy macroporosity, 
peloids, mollusk fragments, silt. 

510 - 520 LIMESTONE (100%) pale yellow (2.5Y 8/2), wackestone, hard, high moldic and vuggy 
macroporosity, mollusks, peloids. 

520 - 530 LIMESTONE (100%) as above. 

530 - 540 LIMESTONE (100%) as above. 

540 - 550 LIMESTONE (100%) as above. 

550 - 560 LIMESTONE (100%) as above. 

560 - 570 LIMESTONE (100%) white (10YR 8/1), wackestone, hard, high moldic and vuggy 
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macroporosity, mollusks, peloids, coral, marl. 

570 - 580 LIMESTONE (100%) as above. 

580 – 590 LIMESTONE (100%) as above. 

590 - 600 LIMESTONE (100%) as above. 

600 - 610 SILT (100%) light greenish gray (GLEY1 8/1), soft, sandy, clayey, fragments of limestone, 
trace of very fine phosphate. 

610 - 620 SILT (100%) light greenish gray (GLEY1 8/1), soft, sandy, clayey, fragments of limestone, 
trace of very fine phosphate. 

620 – 630 SILT (100%) light greenish gray (GLEY1 8/1), soft, sandy, clayey, fragments of limestone, 
trace of very fine phosphate. 

630 – 640 SILT (100%) light greenish gray (GLEY1 8/1), soft, sandy, clayey, fragments of limestone, 
trace of very fine phosphate. 

640 – 650 SILT (100%) light greenish gray (GLEY1 8/1), stiff, sandy, clayey, fragments of limestone, 
trace of very fine phosphate. 

650 – 660 SILT (50%) light greenish gray (GLEY1 8/1), stiff, sandy, clayey, fragments of limestone, 
trace of very fine phosphate. 

LIMESTONE (50%) light greenish gray (GLEY1 5/1), wackestone, soft, low vuggy 
macroporosity, sand, peloids. 

660 – 670 CLAY (100%) light greenish gray   (GLEY1 7/1), soft, sticky, silty, limestone fragments. 

670 – 680 CLAY (100%) light greenish gray   (GLEY1 7/1), soft, sticky, silty, limestone fragments. 

680 – 690 CLAY (100%) light greenish gray   (GLEY1 7/1), soft, sticky, silty, limestone fragments. 

690 – 700 LIMESTONE (100%) light greenish gray (GLEY1 5/1), mudstone, soft, very low 
macroporosity, silt. 

700 - 710 LIMESTONE (100%) light greenish gray (GLEY1 5/1), mudstone, soft, very low 
macroporosity, silt. 

710 - 720 CLAY (100%) light greenish gray (GLEY1 7/1), stiff, sticky, silty, limestone fragments. 

720 - 730 SHELLY CLAY (100%) white (2.5Y 8/1) abundant large shell fragments in a clay matrix as 
above. 

730 - 740 SHELLY CLAY (100%) as above. 

740 - 750 SHELLY CLAY (100%) light gray (2.5Y 7/1) medium to large shell fragements in a slightly 
plastic calcareous clay.  Some very fine black phosphate grains. 

750 - 760 SHELLY CLAY (100%) as above. 

760 - 770 SHELLY CLAY (100%) as above. 

  

770 - 780 SHELLY CLAY (100%) as above. 

780 - 790 SHELLY CLAY (50%) as above. 

LIMESTONE (50%) friable, medium to coarse-grained packstone with good moldic 
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macroporosity.  Some very fine black phosphate grains. 

790 - 800 SHELLY CLAY (50%) and LIMESTONE (50%) as above. 

800 - 810 SANDY SHELLY CLAY (100%) light gray (7.5YR 7/1) slightly plastic calcareous clay with 
fine-grained quartz, shell fragments, and black phosphate grains. 

810 - 820 LIMESTONE (100%) light gray (7.5YR 7/2) moderately friable packstone with good 
intergranular and moldic porosity. 

820 - 830 LIMESTONE (50%) light gray rock as above. 

LIMESTONE (50%) white (off scale) hard grainstone composed of well-cemented large 
shells and shell fragments. 

830 - 840 LIMESTONE (90%) white grainstone as above. 

LIMESTONE (10%) light gray rock as above. 

840 - 850 LIMESTONE (90%) white grainstone as above. 

SHELLY SANDY CLAY (10%) light gray (2.5Y 7/1) slightly plastic, very calcareous, with fine 
to medium-grained shell fragments, and fine quartz and black phosphate grains. 

850 - 860 LIMESTONE (100%) white grainstone as above. 

860 - 870 LIMESTONE (100%) white (off-scale) slightly friable grainstone composed of large shell 
fragments. 

870 - 880 LIMESTONE (100%) as above. 

880 - 890 LIMESTONE (75%) white grainstone as above. 

SHELLY MARL (25%) light gray (2.5YR 7/2) slightly plastic with fine to medium shell 
fragments. 

890 - 900 SHELLY MARL (100%) as above. 

900 - 910 SHELLY MARL (100%) as above. 

910 - 920 SHELLY MARL (75%) as above. 

LIMESTONE (25%) white (off-scale) hard, well-cemented grainstone composed of large 
shells and shell fragments. 

920 - 930 SHELLY MARL (75%) as above. 

LIMESTONE (25%) white grainstone as above. 

930 - 940 SHELLY MARL (50%) as above. 

LIMESTONE (50%) white grainstone as above. 

940 - 950 SHELLY MARL (50%) as above. 

LIMESTONE (50%) white grainstone as above. 

950 - 960 CLAY (75%) olive gray (5Y 5/2) moderately plastic, dense, with some fine quartz grains 
and fine to medium shell fragments. 

LIMESTONE (25%) light gray (5Y 7/1) friable wackestone. 

960 - 970 CLAY (75%) olive gray rock as above. 
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LINESTONE (25%) light gray rock as above. 

970 - 980 CLAY (100%) olive gray rock as above. 

980 - 990 MARLY CLAY (100%) light gray, slightly plastic, dense, very calcareous. 

990 - 1000 CLAY (100%) olive gray (5Y 5/2) moderately plastic, dense, calcareous. 

1000 - 1010 CLAY (100%) olive gray rock as above. 

1010 - 1020 CLAY (100%) olive gray rock as above. 

1020 - 1030 MARLY CLAY (100%) light gray (5Y 7/2) moderately plastic, less dense than above. 

1030 - 1040 SHELLY CLAY (100%) light gray (5Y 7/1) with abundant large shell fragments, very 
calcareous. 

1040 - 1050 SHELLY CLAY (100%) as above. 

1050 - 1060 SHELLY CLAY (100%) as above 

1060 - 1070 LIMESTONE (100%) white (off-scale) hard grainstone composed of well-cemented large 
shell fragments. 

1070 - 1080 LIMESTONE (100%) as above. 

1080 - 1090 SANDY LIMESTONE (100%), light gray (5Y 7/2), wackestone, hard, low moldic 
macroporosity, low apparent permeability, approximately 10% quartz sand, mollusks, <5% 
very fine sand size phosphate,  

1090 - 1100 LIMESTONE (100%), light gray (5Y 7/1), mudstone/wackestone, moderately hard to hard, 
low moldic macroporosity, sand, bivalve fragments. 

1100 - 1110 LIMESTONE (100%) as above. 

1110 - 1120 LIMESTONE (100%), pale yellow (5Y 8/2) to llight gray (5Y 7/2), grainstone, moderately 
hard to soft, moderate intergranular macroporosity, peloids, sand, gastropods, bivalves, 
forams. 

1120 - 1130 DOLOMITE (100%), gray (5Y 5/1), hard, medium crystalline, moderate vuggy 
macroporosity. 

1130 - 1140 LIMESTONE (80%), medium light gray (N6), wackestone, hard, moderate moldic and vuggy 
macroporosity, mollusks, bryozoans. 

LIMESTONE (20%), white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids. 

1140 - 1150 LIMESTONE (100%), white (10YR 8/1), grainstone, moderately hard to soft, moderate 
intergranular and vuggy macroporosity, peloids. 

1150 - 1160 LIMESTONE (100%) as above. 

1160 - 1170 LIMESTONE (100%) as above. 

1170 - 1180 LIMESTONE (100%), white (10YR 8/1), grainstone, soft, moderate to high intergranular 
macroporosity, peloids. 

1180 - 1190 LIMESTONE (100%), pale yellowish brown (10YR 6/2), grainstone, soft, moderate to high 
intergranular macroporosity, peloids. 
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1190 - 1200 LIMESTONE (100%), very pale orange (10YR 8/2), grainstone, soft, moderate to high 
intergranular macroporosity, peloids. 

1200 - 1210 LIMESTONE (100%), white (5Y 8/1) to yellowish gray (5Y 7/2), wackestone to grainstone, 
moderately hard, high intergranular and vuggy macroporosity, peloids echinoids. 

1210 - 1220 LIMESTONE (100%), white (5Y 8/1) to yellowish gray (5Y 7/2), wackestone to grainstone, 
moderately hard, high intergranular and vuggy macroporosity, peloids echinoids. 

1220 - 1230 LIMESTONE (100%), white (5Y 8/1) to yellowish gray (5Y 7/2), wackestone to grainstone, 
moderately hard, high intergranular and vuggy macroporosity, peloids echinoids. 

1230-1240 LIMESTONE, white (5Y 8/1) and gray (5Y 5/1), wackestone, soft, high vuggy 
macroporosity, abundant echinoids, peloids, gastropods. 

1240- 1250 LIMESTONE, pale yellow (5Y 8/2) to strong brown (7.5YR 6/6), wackestone, soft to 
moderately hard, high vuggy macroporosity, abundant echinoids, peloids, gastropods. 

1250 -1260 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft to moderately hard, high 
vuggy macroporosity, abundant echinoids, peloids, gastropods. 

1260 - 1270 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams. 

1270 -1280 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams.  Flakes of drill corroded drill pipe 
and cement.   

1280 -1290 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams. 

1290 - 1300 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams.  Flakes of drill corroded drill pipe. 

1300 – 1310 LIMESTONE, very pale brown (10YR 7/3), wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams. 

1310 – 1320 LIMESTONE, very pale brown (10YR 7/3 to 10YR 8/2) wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams.  Some cement. 

1320 - 1330 LIMESTONE, very pale brown (10YR 8/2), wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams. 

1330-1340 LIMESTONE, very pale brown (10YR 7/3 to 10YR 8/2), wackestone, soft, moderate vuggy 
macroporosity, echinoids, peloids, gastropods, forams.  Some cement. 

1340 -1350 LIMESTONE, very pale brown (10YR 8/2), grainstone to wackestone, moderately hard, 
moderate vuggy and moldic macroporosity, peloids, gastropods. 

1350 - 1360 LIMESTONE, very pale brown (10YR 8/4), wackestone, soft, low vuggy macroporosity, 
sand, peloids. 

1360 - 1370 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1370 - 1380 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 
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1380 - 1390 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1390 - 1400 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids, gastropods. 

1400 - 1410 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids,. 

1410 - 1420 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids 

1420 – 1430 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids 

1430 – 1440 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids. 

1440 – 1450 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids. 

1450 – 1460 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids. 

1460 - 1470 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids. 

1470 - 1480 LIMESTONE, strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids. 

1480 - 1490 LIMESTONE (50%), strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids. 

LIMESTONE (50%), pale yellow (2.5Y 8/2), wackestone, hard, high vuggy and moldic 
macroporosity, peloids, mollusks. 

1490 - 1500 LIMESTONE (50%), strong brown (7.5YR 5/6) to reddish yellow (7.5YR 5/6), grainstone to 
wackestone, soft, moderate vuggy and moldic macroporosity, peloids. 

LIMESTONE (50%), pale yellow (2.5Y 8/2), wackestone, hard, high vuggy and moldic 
macroporosity, peloids, mollusks. 

1500 - 1510 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1510 - 1520 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1520 - 1530 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1530 - 1540 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1540 - 1550 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 
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1550 - 1560 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1560 - 1570 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1570 - 1580 LIMESTONE, very pale brown (10YR 7/3), wackestone, moderately hard, low vuggy 
macroporosity, peloids, silt. 

1590 - 1600 LIMESTONE, very pale brown (10YR 7/3) to light gray (10YR 7/1), grainstone, soft, 
moderate intergranular macroporosity, peloids. 

1600 - 1610 LIMESTONE, very pale brown (10YR 7/3) to light gray (10YR 7/1), grainstone, soft, 
moderate intergranular macroporosity, peloids. 

1610 - 1620 LIMESTONE, very pale brown (10YR 7/3) to light gray (10YR 7/1), grainstone, soft, 
moderate intergranular macroporosity, peloids. 

1620 - 1630 LIMESTONE, pale yellow (5Y 8/2), wackestone to grainstone, soft to moderately hard, 
moderate vuggy and intergranular macroporosity, peloids, mollusks. 

1630 – 1640 LIMESTONE, pale yellow (5Y 8/2) to light gray (5Y 7/2), packestone, moderately hard, 
moderate vuggy macroporosity, peloids, mollusks. 

1640 – 1650 LIMESTONE, pale yellow (5Y 8/2) to light gray (5Y 7/2), packestone, moderately hard, 
moderate vuggy macroporosity, peloids, mollusks. 

1650 – 1660 LIMESTONE, pale yellow (5Y 8/2) to light gray (5Y 7/2), packestone, moderately hard, 
moderate vuggy macroporosity, peloids, mollusks. 

1660 – 1670 LIMESTONE, pale brown (10YR 6/3), packestone, moderately hard, moderate vuggy 
macroporosity, peloids, mollusks. 

1670 - 1680 LIMESTONE (90%) pale brown (10YR 6/3), packestone, moderately hard, moderate vuggy 
macroporosity, peloids, mollusks. 

LIMESTONE (10%) light gray (2.5YR 7/1) very hard, recrystallized, poor conchoidal 
fracture, some vuggy macroporosity. 

1680 – 1690 LIMESTONE (80%) light gray (10YR 7/2), packestone, moderately hard, high to very high 
vuggy macroporosity, mollusks. 

LIMESTONE (20%) light gray (2.5YR 7/1) very hard, recrystallized, poor conchoidal 
fracture, some vuggy macroporosity. 

1690 – 1700 LIMESTONE (70%) light gray (10YR 7/2), packestone, moderately hard, very high vuggy 
macroporosity, peloidal. 

LIMESTONE (30%) light gray (2.5YR 7/1) very hard, recrystallized, poor conchoidal 
fracture, some vuggy macroporosity. 

1700 – 1710 LIMESTONE (50%) light gray (10YR 7/2), packestone, moderately hard, very high vuggy 
macroporosity, peloids granular texture. 

LIMESTONE (50%) light gray (2.5YR 7/1) very hard, recrystallized, poor conchoidal 
fracture, some vuggy macroporosity. 

1710 – 1720 LIMESTONE (50%) light gray (10YR 7/2), packestone, moderately hard, very high vuggy 
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macroporosity, peloids, granular texture. 

LIMESTONE (50%) light gray (2.5YR 7/1) very hard, recrystallized, poor conchoidal 
fracture, some vuggy macroporosity. 

1720 – 1730 LIMESTONE (50%) gray (GLEY1 6/1), hard, recrystallized, fair conchoidal fracture, some 
vuggy macroporosity. 

LIMESTONE (50%) white (10YR 8/1) moderately hard packstone with good moldic and 
vuggy macroporosity. 

1730 - 1750 LIMESTONE (50%) gray (GLEY1 6/1), hard, recrystallized, fair conchoidal fracture, some 
vuggy macroporosity. 

LIMESTONE (50%) white (10YR 8/1) moderately hard packstone with good moldic and 
vuggy macroporosity. 

1750 - 1760 LIMESTONE (50%) gray (GLEY1 6/1), hard, recrystallized, fair conchoidal fracture, some 
vuggy macroporosity. 

LIMESTONE (50%) white (10YR 8/1) moderately hard packstone with good moldic and 
vuggy macroporosity. 

1760 - 1770 LIMESTONE (100%) white (5Y 8/1) hard to moderately hard grainstone with good 
intergranular and moldic porosity. 

1770 - 1780 LIMESTONE (100%) white (5Y 8/1) hard to moderately hard grainstone with good 
intergranular and moldic porosity. 

1780 - 1790 LIMESTONE (100%) light gray (GLEY1 7/1) to light greenish gray (GLEY1 7/1), wackestone, 
hard, moderate to high vuggy macroporosity, mollusks, forams, silt. 

1790 - 1800 LIMESTONE (100%) pale yellow (2.5Y 7/3), wackestone, soft to moderately hard, low 
vuggy macroporosity, peloids. 

1800 – 1810 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1810 - 1820 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1820 - 1830 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1830 - 1840 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1840 - 1850 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1850 - 1860 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1860 - 1870 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1870 - 1880 LIMESTONE (50%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 



 
 

 
LITHOLOGIC LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
  

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

LIMESTONE (50%) light gray (10YR 7/1), wackestone, hard, low to moderate vuggy 
macroporosity, sand. 

1880 - 1890 LIMESTONE (50%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

LIMESTONE (50%) light gray (10YR 7/1), wackestone, hard, low to moderate vuggy 
macroporosity, sand. 

1890 - 1900 LIMESTONE (100%) very pale brown (10YR 7/4), grainstone, soft, low intergranular 
macroporosity, peloids. 

1900 - 1910 LIMESTONE (100%) light gray (10YR 7/1), wackestone, hard, low vuggy macroporosity, 
sand. 

1910 – 1920 LIMESTONE (100%) light gray (10YR 7/2), grainstone, moderately hard, low intergranular 
macroporosity, peloids. 

1920 - 1930 LIMESTONE (100%) light gray (10YR 7/2), grainstone, moderately hard, low intergranular 
macroporosity, peloids. 

1930 - 1940 LIMESTONE (100%) light gray (10YR 7/2), grainstone, moderately hard, low intergranular 
macroporosity, peloids. 

1940 -1950 LIMESTONE (100%), light grey (10YR 7/2) to pale yellow (2.5YR 7/3), grainstone, 
moderately hard, low to medium apparent permeability. 

1950 – 1960 LIMESTONE (100%) light grey (10YR 7/2 and 2.5YR 7/2), moderately friable, fine to 
medium grainstone with good moldic porosity. 

1960 – 1970 LIMESTONE (100%) same as above 

1970 – 1980 LIMESTONE (70%) light grey (2.5YR 7/2) fine-grained grainstone with good moldic porosity 

LIMESTONE (30%) pinkish grey (7.5 YR 6/2) fine-grained grainstone with good moldic 
porosity 

1980 – 1990 LIMESTONE (100%) light gray (2.5Y 7/2) to light pinkish grey (7.5YR 6/2)  moderately 
friable, fine to medium grained grainstone with good moldic porosity. 

1990 – 2000 LIMESTONE (100%) pale yellow (2.5YR 7/3) )  moderately friable, fine to medium grained 
grainstone with good moldic porosity. 

2000 – 2010 LIMESTONE (80%) pale yellow (2.5YR 7/3) and (20%) light brownish grey (10YR 6/2) and 
light grey (2.5YR 7/2) as above 

2010 – 2020 LIMESTONE (100%) pale yellow (2.5YR 7/3) and light grey (2.5YR 7/2) as above. 

2020 – 2030 LIMESTONE (100%) light gray (2.5YR 7/2) rock as above 

2030 – 2040 LIMESTONE (100%) light grey (2.5YR 7/2) and very pale brown (10YR 7/3) and white (10YR 
8/1) as above 

2040 - 2050 LIMESTONE (100%) light grey (2.5YR 7/2) and very pale brown (10YR 7/3) as above 

2050 – 2060 LIMESTONE (100%) pale brown (10YR 6/3) to light gray (10YR 7/2) slightly friable medium 
to coarse grainstone with good intergranular and moldic macroporosity. 

2060 - 2070 LIMESTONE (100%) as above. 
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2070 - 2080 LIMESTONE (100%) as above. 

2080 - 2090 LIMESTONE (100%) as above. 

2090 - 2100 LIMESTONE (100%) as above. 

2100 - 2110 LIMESTONE (100%) light gray (10YR 7/1) moderately friable fine to medium grainstone 
with good intergranular and moldic porosity. 

2110 - 2120 LIMESTONE (100%) as above. 

2120 - 2130 LIMESTONE (100%) light gray (7.5YR 7/1) slightly friable, fine to medium-grained 
grainstone with good intergranular and moldic porosity. 

2130 - 2140 LIMESTONE (100%) as above. 

2140 - 2150 LIMESTONE (100%) as above. 

2150 – 2160 LIMESTONE (100%) very pale brown (10YR 7/3), grainstone, moderately hard, medium to 
high vuggy and intergranular macroporosity, and white (off-chart) wackestone, well 
cemented, friable, low to moderate intergranular and vuggy macroporosity. 

2160 – 2170 LIMESTONE (100%)  as above. 

2170 – 2180 LIMESTONE (100%) light brownish gray (10YR 6/2), grainstone, moderately hard, medium 
intergranular macroporosity.   

2180 – 2190 LIMESTONE (100%) as above. 

2190 – 2200 LIMESTONE (100%) as above. 

2200 – 2210 LIMESTONE (100%) as above. 

2210 - 2220 LIMESTONE (50%) very pale brown (10YR 8/2) and gray (10YR 6/1), grainstone, 
moderately hard, well cemented, lower intergranular macroporosity than above. 

LIMESTONE (50%) very pale brown (10YR 7/3),grainstone, moderate to high vuggy and 
intergranular porosity 

2220 – 2230 LIMESTONE (100%) very pale brown (10YR 7/3),grainstone, moderate to high vuggy and 
intergranular porosity 

2230 - 2240 LIMESTONE (100%) very pale brown (10YR 7/3),grainstone, moderate to high vuggy and 
intergranular porosity,  

2240 -2250 LIMESTONE (100%) very pale brown (10YR 7/3),grainstone, low to moderate vuggy and 
intergranular porosity, more well cemented. 

2250 – 2260 LIMESTONE (100%) as above.  

2260 -2270 LIMESTONE (80%) as above,  

LIMESTONE (20%), white (10YR 8/1), packestone, hard, well cemented, low intergranular 
macroporosity, peloids, forams.  Some moldic macroporosity. 

2270 - 2280 LIMESTONE (100%) very pale brown (10YR 7/3) to white (10YR 8/1), grainstone, high 
variability in intergranular porosity, peloids 

2280 - 2290 LIMESTONE (100%) as above. 

2290 – 2300 LIMESTONE (20%) light gray (10YR 7/2) slightly friable medium-grained packstone, some 
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intergranular macroporosity 

DOLOSTONE (50%) light gray (10YR 7/2) hard, poor conchoidal fracture, microcrystalline, 
some fracture macroporosity. 

DOLOSTONE (30%) dark grayish brown (10YR 4/2) hard, irregular fracture fine to medium 
sucrosic texture some intergranular and vuggy macroporosity. 

2300 - 2310 LIMESTONE (20%) light gray rock as above. 

DOLOSTONE (40%) light gray rock as above. 

DOLOSTONE (40%) dark grayish brown rock as above. 

2310 - 2320 DOLOSTONE (60%) dark grayish brown (10YR 4/2) hard, irregular to poor conchoidal 
fracture, fine to coarse sucrosic texture, some fracture macroporosity. 

DOLOSTONE (40%) brown (10YR 5/3) very hard and dense, poor conchoidal fracture, fine 
sucrosic texture. 

2320 -2330 LIMESTONE (80%) light gray (10YR 7/2) slightly friable, coarse grainstone with good 
intergranular and vuggy macroporosity.  Some recrystallization. 

DOLOSTONE (20%) dark grayish brown rock as above. 

2340 - 2350 Same as above. 

2350 - 2360 LIMESTONE (100%) very pale brown (10YR 8/3) to light gray (10YR 7/1) slightly friable to 
hard, fine to medium-grained packstone.  Low intergranular macroporosity. 

2360 – 2370 LIMESTONE (100%) very pale brown rock as above. 

2370 – 2380 LIMESTONE (100%) very pale brown rock as above. 

2380 – 2390 LIMESTONE (100%) very pale brown rock as above. 

2390 - 2400 LIMESTONE (100%) very pale brown rock as above. 

2400 – 2410 LIMESTONE (100%) very pale brown rock as above. 

2410 - 2420 LIMESTONE (100%) very pale brown rock as above. 

2420 - 2428 LIMESTONE (100%) very pale brown rock as above. 

2428 - 2430 DOLOSTONE (100%) olive gray (5Y 4/1), hard, very finely crystalline, low vuggy 
macroporosity. 

2430 - 2432 DOLOSTONE (100%) grayish brown (5YR 3/2), moderately hard, low vuggy macroporosity, 
medium crystalline. 

2432 - 2442 DOLOSTONE (100%) moderate yellowish brown (10YR 5/4) to moderate brown (5YR 4/4), 
hard, finely crystalline, low vuggy macroporosity.  See the description of Core 4 for a 
more detailed lithologic description. 

2442 - 2450 DOLOSTONE (100%) pale yellowish brown (10YR 6/2) to dark yellowish brown (10YR 4/2), 
hard, finely crystalline, low vuggy macroporosity. 

2450 - 2460 DOLOSTONE (100%) gray (10YR 5/1) very hard, poor conchoidal fracture, microcrystalline 
to finely crystalline, some vuggy macroporosity. 

2460 - 2470 DOLOSTONE (50%) gray rock as above. 
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DOLOSTONE (50%) brown (10YR 5/3) hard, irregular fracture coarse sucrosic texture, 
some vuggy macroporosity   

2470 - 2470 As above. 

2470 - 2480 As above. 

2480 - 2490 DOLOSTONE (100%) grayish brown (10YR 5/2) Hard to very hard, irregular to poor 
conchoidal fracture, fine sucrosic texture, some vuggy macroporosity. 

2490 - 2500 DOLOSTONE (50%) grayish brown rock as above. 

DOLOSTONE (50%) light brownish gray (10YR 6/2) very hard, poor to good conchoidal 
fracture, microcrystalline, some vuggy macroporosity. 

2500 - 2510 As above. 

2510 – 2520 DOLOSTONE, mostly olive gray (5Y4/2) and dark grayish brown (10YR 4/2), dense, very 
hard, very low visible porosity; some crystal-lined vugs and molds that do not appear to 
be interconnected. 

2520 – 2530 DOLOSTONE, light pale olive (5Y6/2) and less commonly approaching black (5Y2.5/1).  
Dense, very low porosity and matrix permeability.  Lighter colored dolomite is fairly 
homogeneous, some of darker dolomite is conglomeratic. 

2530 – 2540 DOLOSTONE, diverse colors and lithologies.  Pale brown (10YR 6/3) to black (10R 2/1), 
dense to sucrosic.  Sucrosic dolostones are lighter colored and appear to be a 
replacement of a grainstone or packstone.  Darker dolostones tend to be dense.  Variable 
porosity and permeability.  

2540 – 2550 DOLOSTONE and DOLOMITIC LIMESTONE (subsequal) 
DOLOSTONE, similar to above. 
DOLOMITIC LIMESTONE, pale yellow (5Y 8/2), bioclast/peloid packstone or grainstone 
with abundant scattered dolomite rhombs. 
Lower apparent porosity and permeability. 

2550 – 2560 Mixed lithologies – clayey 

DOLOSTONE, varied lithologies, similar to above, mostly dense, some sucrosic. 

LIMESTONE, white (5Y 8/1) bioclast/peloid grainstone, moderate porosity, low to 
moderate apparent permeability, mostly small cuttings. 

CLAY (lignitic?), black (10YR 2/1 to 1/1), soft, plastically deformable, stained sample 
bag. 

2560 – 2570 DOLOSTONE, mostly pale brown (10YR 6/4 to 6/3) to brown (1oYR 4/3), dense, very low 
porosity and permeability. 

2570 – 2580 DOLOSTONE (50%) as above. 

DOLOSTONE (50%), light olive (5Y 5/2), hard, dense, microcrystalline to very fine 
crystalline, conchoidal fracture. 

2580 - 2590 DOLOSTONE, light olive (5Y 5/2), hard, dense, microcrystalline to very fine crystalline, 
conchoidal fracture. 

2590 - 2600 DOLOSTONE, as above. 
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2600 - 2610 DOLOSTONE, as above. 

2610 - 2620 DOLOSTONE, as above. 

2620 - 2630 LIMESTONE, yellowish gray (5Y 8/1), grainstone, soft to moderately hard, low 
intergranular macroporosity, peloids, forams. 

2630 – 2640 LIMESTONE, as above. 

2640 - 2650 LIMESTONE, as above. 

2650 - 2660 LIMESTONE, yellowish gray (5Y 8/1), grainstone, soft to hard, low intergranular 
macroporosity, peloids, forams, echinoids. 

2660 - 2670 LIMESTONE (65%), as above. 

DOLOSTONE (35%), dark yellowish orange (10YR 6/6), hard, medium crystalline, low 
vuggy macroporosity. 

2670 - 2680 LIMESTONE (85%), as above. 

DOLOSTONE (15%), pale brown (5YR 5/2), hard, finely crystalline, moderate vuggy 
macroporosity. 

2680 - 2690 LIMESTONE (75%), as above. 

DOLOSTONE (25%), as above. 

2690 – 2700 LIMESTONE (75%), as above. 

DOLOSTONE (25%), as above. 

2700 - 2710 LIMESTONE (75%), as above. 

DOLOSTONE (25%), as above. 

2710-2720 DOLOMITIC LIMESTONE, very pale brown (10YR 8/2) and minor DOLOSTONE, dark grayish 
brown (10YR 4/2). 

Limestone: peloid bioclast grainstone with scattered brown dolomite crystals.  
Moderately hard to hard, low visible porosity and apparent permeability.  Fossils include 
millimeter-sized foraminifera. 

2720-2730 LIMESTONE, very pale brown (10YR 8/2), bioclast grainstone, varying degree of 
cementation and thus hard, porosity (intergranular) and apparent permeability.  Porosity 
and permeability are low to moderate.  Minor partial dolomitization. 

2730-2740 LIMESTONE, as above, except somewhat softer and porous. 

2740-2750 LIMESTONE, very pale brown (10YR 8/2), bioclast grainstone, moderate hardness and 
macroporosity (intergranular), low apparent permeability.  Variable degree of calcite 
cementation and thus porosity and apparent permeability.  Some partial dolomitization 
(scattered rhombs) 

2750-2760 DOLOMITIC LIMESTONE (varying degrees of dolomitization). 

Very pale brown (10YR 8/2) to pale brown (1oYR 6/3), bioclast grainstone, moderate to 
hard (harder than above), low macroporosity and apparent permeability. 

2760 -2770 DOLOMITIC LIMESTONE and CALCAREOUS DOLOSTONE (varying degrees of dolomitization). 
 Similar to above except dolomite is more abundant. 
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2770 – 2780 DOLOMITIC LIMESTONE and CALCAREOUS DOLOSTONE, as above, see core description for 
a more detailed lithology. 

2780 - 2790 DOLOMITIC LIMESTONE (50%) yellowish gray (5Y 8/1) to light olive gray (5Y 6/1), 
wackestone to grainstone, hard, low vuggy macroporosity, peloids, mollusks. 

DOLOSTONE (50%), dark yellowish brown (10YR 4/2) to dusky yellowish brown (10YR 2/2), 
hard, medium crystalline, moderate vuggy macroporosity. 

2790 - 2800 LIMESTONE (60%), grayish yellow (5Y 7/2), grainstone to wackestone, hard, low 
intergranular macroporosity, peloids, forams. 

DOLOMITIC LIMESTONE (40%), light olive gray (5Y 6/1), wackestone, hard, low vuggy 
macroporosity, peloids, forams. 

2800 - 2810 LIMESTONE, yellowish gray (5Y 8/1), grainstone, moderately hard to hard, low 
intergranular macroporosity, peloids, forams. 

2810 – 2820 LIMESTONE, as above. 

2820 - 2830 LIMESTONE, as above. 

2830- 2840 LIMESTONE (80%), as above. 

CLAY (20%), greenish gray (5G 6/1), stiff, silty. 

2840 - 2850 LIMESTONE (50%), grayish yellow (5Y 7/2), grainstone, moderately hard, low 
intergranular macroporosity, peloids, forams. 

DOLOMITIC LIMESTONE (40%), light olive gray (5Y 6/1), wackestone, hard, low vuggy 
macroporosity, peloids, forams. 

DOLOSTONE (10%), dark yellowish brown (10YR 4/2), hard, medium crystalline, low vuggy 
macroporosity. 

2850 - 2860 LIMESTONE, yellowish gray (5Y 8/1), grainstone, moderately hard, moderate vuggy 
macroporosity, low intergranular macroporosity, peloids, forams. 

2860 - 2870 LIMESTONE, as above. 

2870 – 2880 LIMESTONE (75%), as above. 

DOLOSTONE (25%), light olive gray (5Y 6/1), moderately hard, calcarious, very finely 
crystalline, low vuggy macroporosity, black grains that appear to be phosphate. 

2880 – 2890 LIMESTONE, yellowish gray (5Y 8/1), grainstone to wackestone, moderately hard, low 
vuggy and intergranular macroporosity, peloids, forams. 

2890 - 2900 LIMESTONE, as above. 

2900 - 2910 LIMESTONE, yellowish gray (5Y 8/1), grainstone, moderately hard, low vuggy and 
intergranular macroporosity, peloids, forams. 

2910 - 2920 LIMESTONE, as above. 

2920 - 2930 LIMESTONE, as above. 

2930 - 2940 LIMESTONE (90%), as above. 

CLAY (10%), yellowish gray (5Y 8/1) mottled with light olive gray (5Y 6/1) silty. 
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2940 - 2950 LIMESTONE (95%), as above. 

CLAY (5%), as above. 

2950 - 2960 LIMESTONE, yellowish gray (5Y 8/1), grainstone, moderately hard, low vuggy and 
intergranular macroporosity, peloids, forams. 

2960 - 2970 LIMESTONE, as above. 

2970 - 2980 LIMESTONE, as above. 

2980 - 2990 LIMESTONE, as above. 

2990 – 3000 LIMESTONE, as above. 

3000 - 3010 LIMESTONE, as above. 

3010 - 3020 DOLOSTONE (70%), light olive gray (5Y 5/2), hard, medium crystalline, moderate vuggy 
macroporosity. 

LIMESTONE (30%), as above. 

3020 - 3030 DOLOSTONE (80%), as above. 

LIMESTONE (20%), as above. 

3030 - 3040 LIMESTONE, yellowish gray (5Y 8/1), grainstone, soft, low intergranular macroporosity, 
peloids, forams. 

3040 - 3050 DOLOSTONE, pale yellowish brown (10YR 6/2), moderately hard, high vuggy 
macroporosity, medium crystalline. 

3050 – 3060 DOLOSTONE, as above. 

3060 - 3070 DOLOSTONE, as above. 

3070 - 3080 DOLOSTONE, (85%), as above. 

DOLOSTONE (10%), very pale orange (10YR 8/2), hard, low vuggy macroporosity, the vugs 
are not interconnected and apparent permeability is very low, vugs are lined with 
crystals, conchoidal fracture. 

SILT, (5%), dusky yellow green (5GY 5/2), stiff, clayey. 

3080 – 3090 

 

DOLOSTONE, light brownish gray to pale brown (10YR 6/2 to 10YR 6/3), fine to medium 
grained crystal structure and fragments of CLAY, greenish gray (GLEY1 6/5G), soft. 

3090 - 3100 DOLOSTONE, pale brown (10YR 6/3), medium to coarse grained crystal structure, high 
intergranular porosity, and fragments of CLAY greenish gray (GLEY1 6/5G), soft. 

3100 – 3110 DOLOSTONE, light brownish gray (10YR 6/2) very hard, fine crystalline, low porosity.    

3110 - 3120 DOLOSTONE (60%), light gray (10YR 7/1), very hard, fine sucrosic texture, low porosity  

DOLOSTONE (40%), pale brown (10YR 6/3), hard, fine crystalline.   

3120 - 3130 DOLOSTONE (100%) light gray rock as above. 

3130 - 3140 DOLOSTONE (75%) light gray rock as above. 

DOLOSTONE (25%) brown (10YR 5/3), hard, irregular fracture, coarse sucrosic texture, 
appears to have formed in fractures in the light gray dolostone. 
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3140 - 3150 DOLOSTONE (60%) light gray rock as above. 

DOLOSTONE (30%) pale brown (10YR 6/3), hard, fine crystalline, sucrosic texture, low 
porosity.   

DOLOSTONE (10%) brown rock as above.  Also, some CLAY greenish gray (GLEY1 6/5G), 
soft. 

3150 - 3160 DOLOSTONE (90%) light gray rock as above. 

DOLOSTONE (10%) brown rock as above. 

3160 - 3170 DOLOSTONE (100%) light gray rock as above. 

3170 - 3180 DOLOSTONE (90%) light gray (10YR 7/1) very hard, poor conchoidal fracture, very fine 
sucrosic texture, some vuggy and fracture macroporosity. 

DOLOSTONE (10%) grayish brown (10YR 5/2) very hard, irregular to poor conchoidal 
fracture, fine sucrosic texture, some vuggy and fracture macroporosity. 

3180 - 3190 DOLOSTONE (90%) light gray rock as above. 

DOLOSTONE (10%) brown rock as above. 

3190 - 3200 DOLOSTONE (50%) light gray rock as above. 

DOLOSTONE (50%) brown rock as above. 

3200 - 3210 DOLOSTONE (90%) light gray rock as above. 

DOLOSTONE (10%) brown rock as above.  Note that the brown rock appears to have 
formed lining fractures in the light gray rock. 

3210 - 3220 DOLOSTONE (50%) light gray (10YR 7/1) very hard, poor conchoidal fracture, very fine 
sucrosic texture, some vuggy and fracture macroporosity.   

DOLOSTONE (50%) brown (10YR 5/3), hard, fine to coarse recrystallization abundant in 
fractures of light gray dolostone.   

3220 - 3230 DOLOSTONE (80%) light gray rock as above. 

DOLOSTONE (20%) brown rock as above. 

3230 - 3240 DOLOSTONE (80%) light gray rock as above. 

DOLOSTONE (20%) brown rock as above. 

3240 - 3250 DOLOSTONE (20%) light gray rock as above. 

DOLOSTONE (80%) brown rock as above. 

3250 - 3260 DOLOSTONE, brown (10YR 4/3) very hard, conchoidal fracture, low macroporosity,  

3260 - 3270 DOLOSTONE, brown rock as above.   

3270 - 3280 DOLOSTONE (100%) light grayish brown (10YR 6/2) to grayish brown (10YR 5/2) very hard, 
poor conchoidal fracture, fine to very fine sucrosic texture, some fracture macroporosity. 

3290 - 3300 DOLOSTONE (50%), grayish brown rock as above 

DOLOSTONE (50%), brown (10YR 4/3), very fine sucrosic texture, very hard, small vuggy 
macroporosity.   

3300 - 3310 DOLOSTONE, very dark gray and brown (10YR 3/1 and 10YR 4/3), very hard, fine sucrosic 
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texture with fine to medium grained recrystallization.   

3310 - 3320 DOLOSTONE (100%) gray (10YR 5/1) very hard, poor conchoidal fracture, fine sucrosic 
texture, some fracture macroporosity. 

3320 - 3330 DOLOSTONE (100%) dark grayish brown (10YR 4/2) very hard, poor conchoidal fracture, 
fine sucrosic texture, good fracture macroporosity. 

3330 - 3340 DOLOSTONE (100%) dark gray (10YR 4/1), brown (10YR 4/3), and light gray (10YR 7/1) 
very hard, irregular to poor conchoidal fracture, fine to very fine sucrosic texture, some 
fracture macroporosity. 

3340 - 3350 DOLOSTONE (100%) light gray as above. 

3350 - 3360 DOLOSTONE (100%) dark gray, brown, and light gray rock as above. 

3360 – 3370 DOLOSTONE, light brownish gray (10YR 6/2) and very dark gray (10YR 3/1), 80% very low 
macroporosity microcrystalline, 20% very high intergranular macroporosity coarsely 
sucrosic, hard, conchoidal fracture, high apparent permeability. 

3370 -3380 DOLOSTONE, light brownish gray (10YR 6/2) and very dark gray (10YR 3/1), 95% very low 
macroporosity microcrystalline, 5% very high intergranular macroporosity coarsely 
sucrosic, hard, conchoidal fracture. 

3380 - 3390 DOLOSTONE, light brownish gray (10YR 6/2) and very dark gray (10YR 3/1), hard, very 
low vuggy macroporosity, microcrystalline, conchoidal fracture. 

3390 - 3400 DOLOSTONE, light brownish gray (10YR 6/2) hard, low vuggy macroporosity, finely 
crystalline. 

3400 - 3410 DOLOSTONE, light brownish gray (10YR 6/2) to dusky yellowish brown (10YR 2/2), hard to 
moderately hard, moderate vuggy macroporosity, fine to medium crystalline. 

3410 – 3420 DOLOSTONE, light brownish gray (10YR 6/2), hard, moderate to high vuggy 
macroporosity, medium crystalline. 

3420 - 3430 DOLOSTONE, as above. 

3430 - 3440 DOLOSTONE, light brownish gray (10YR 6/2), hard to moderately hard, moderate vuggy 
macroporosity, fine to medium crystalline. 

3440 – 3450 DOLOSTONE, as above. 

3450 – 3460 DOLOSTONE, brown (10YR 5/3), hard, low intergranular macroporosity, finely crystalline, 
conchoidal fracture. 

3460 – 3470 DOLOSTONE, grayish brown (10YR 5/2), hard, microcrystalline, very low macroporosity, 
conchoidal fracture. 

3470 – 3480 DOLOSTONE, gray (10YR 5/1), hard, finely crystalline, low intergranular macroporosity. 

3480 – 3490 DOLOSTONE, grayish orange (10YR 7/4), hard, fine to medium crystalline, high vuggy  
macroporosity. 

3490 - 3500 DOLOSTONE, as above. 
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0 – 10 SAND (100%): grayish brown (10YR 5/2), surface fill, generally fine grained. 

10 - 20 SAND (100%): light gray (10YR 5/2), fine to coarse, poorly sorted, mostly subrounded, 
approximately 70% quartz grains and 30% carbonate grains, mollusk fragments. 

20- 30 SAND (100%): yellowish gray (5Y 8/1), approximately 50% quartz, fine, moderately sorted, 
subrounded to rounded, with trace of dark minerals; approximately 50% carbonate grains, 
moderate to coarse, moderately sorted, mollusk fragments. 

30 - 40 LIMESTONE (100%): white (10YR 8/1) hard grainstone with fine to coarse shell fragments 
and abundant fine subangular quartz grains in dense calcite cement.  Some moldic 
porosity.  Few fine black phosphate grains. 

40 - 50 SANDSTONE (100%):  light gray (10YR 7/2), hard to very hard, quartz rich, some calcite 
cementation, medium moldic macroporosity. 

50 - 60 SANDSTONE (100%):  light gray (10YR 7/2), hard to very hard,  moderately well sorted, 
less cementation than above.  

60 - 70 SHELLY QUARTZ SANDSTONE (100%): light gray (10YR 7/2) hard, medium-grained sub-
angular quartz with shell fragments.  Low intergranular macroporosity. Some black to 
brown phosphate grains 

70 - 80 SHELLY QUARTZ SANDSTONE (100%): as above. 

80 - 90 SANDY LIMESTONE (100%): white (10YR 8/1) hard, coarse-grained packstone with low 
intergranular macroporosity.  Some fine to medium brown and black phosphate grains. 

90 - 100 SANDY LIMESTONE (100%): light gray (7.5 YR 7/2) hard, coarse grainstone with almost 50 
percent subrounded quartz grains.  Low intergranular macroporosity.  Some fine brown 
and black phosphate grains. 

100 - 110 SANDY LIMESTONE (100%): light gray (2.5Y 7/1) moderately hard very coarse grainstone 
with some subrounded quartz and abundant large broken shell fragments.  Good 
intergranular macro porosity.  Few fine black phosphate grains. 

110 - 120 SANDY LIMESTONE (100%):  as above. 

120 - 130 SANDY LIMESTONE (100%):  white (10YR 8/1), very hard, dense calcite cementation and 
large abundant shell fragments, large cutting fragments.  Some moldic porosity.   

130 – 140 SILT (100%):  light gray (5Y 7/2), fine grained, very sandy, some shell fragments, some 
dark phosphate grains. 

140 - 150 SILT (100%):  light gray (5Y 7/2), fine grained, much more abundant shell fragments than 
above (approximately 40%), mollusks, some fine dark phosphate grains. 

150 - 160 SILT (100%):  as above.   

160 - 170 SILT (100%):  light gray (5Y 7/2), fine grained, very sandy, some shell fragments, some 
dark phosphate grains. 

170 - 180 SANDY SHELLEY CLAY (100%):  dark greenish gray (GLEY 1 4/1), sandy, slightly plastic, 
low intergranular porosity, mollusk fragments, shell fragments.   

180 - 190 SHELLEY CLAY (100%):  dark greenish gray (GLEY 1 4/1),  very fine, less sandy than 
above, more plastic,  mollusk fragments, shell fragments. 
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190 - 200 SHELLEY CLAY (100%):  as above. 

200 - 210 SHELLEY CLAY (100%):  as above.   

210 - 220 SILT (100%):  greenish gray (GLEY 1 6/1), sandy, some clay (10%), abundant shell 
fragments (15%), dark phosphate grains.     

220 - 230 SHELLY CLAYEY SAND (100%): greenish gray (GLEY1 5/2) loose, fine, subangular quartz 
grains with some larger shell fragments and some very fine black phosphate grains. 

230 - 240 SHELLY CLAYEY SAND (100%): as above. 

240 - 250 SHELLY CLAYEY SAND (100%): as above. 

250 - 260 SHELLY CLAYEY SAND (50%): as above. 

SANDY LIMESTONE (50%): light gray (7.5YR 5/1) hard coarse grainstone with abundant 
medium quartz grains and some fine black phosphate grains. 

260 - 270 SILTY SAND (100%): greenish gray (GLEY1 5/2) loose fine subangular quartz grains with 
some medium shell fragments and fine black phosphate grains. 

270 - 280 SHELLY CLAYEY SAND (100%): gray (GLEY1 5/1) loose fine subangular quartz grains with 
some medium shell fragments and fine black phosphate grains. 

280 - 290 SHELLY CLAYEY SAND (100%): as above. 

290 – 300 SHELLY CLAYEY SAND (100%): as above. 

300 – 310 CLAYEY  SILT (100%): dark gray (GLEY1 4/1) loose silt-sized quartz grains with occasional 
fine shell fragments and some very fine black phosphate grains. 

310 – 320 CLAYEY SILT (100%): as above. 

320 – 330 CLAYEY SILT (100%): as above. 

330 - 340 CLAYEY SILT (100%): as above. 

340 - 350 CLAYEY SAND (100%): gray (GLEY1 5/1) loose very fine to fine subangular quartz with 
some very fine black phosphate grains. 

350 – 360 CLAYEY SAND (100%): as above. 

360 – 370 CLAYEY SAND (100%): as above. 

370 - 380 CLAYEY SAND (100%): as above. 

380 - 390 CLAYEY SAND (100%): as above. 

390 - 400 CLAYEY SAND (100%): as above. 

400 - 410 SILTY SANDY CLAY (100%): gray (GLEY1 5/1), loose very fine to find subangular quartz 
with more abundant black phosphate grains.   

410 - 420 CLAYEY SILT (100%):  Very dark greenish gray (GLEY 1 3/1), very abundant fine dark 
phosphate grains and very fine quartz sand 

420 - 430 SILTY LIMESTONE (100%): light greenish gray  (GLEY 1 7/1), mudstone, variable hardness, 
very low macroporosity, very silty, marly, very fine phosphate. 

430 - 440 SILTY LIMESTONE (100%):  as above.   

440 - 450  SILTY LIMESTONE (100%):  as above.   
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450 - 460 SILTY LIMESTONE (100%):  light greenish gray  (GLEY 1 7/1), mudstone, variable hardness, 
very low macroporosity, lower clay component than above. 

460 - 470 SILTY LIMESTONE (100%):  as above 

470 - 480 SILTY LIMESTONE (75%):  light greenish gray  (GLEY 1 7/1), mudstone, variable hardness, 
clayey. 

SANDY CLAY (25%) greenish gray (GLEY1 4/2) slightly plastic clay with abundant very fine 
and fine quartz grains and some fine black phosphate grains. 

480 - 490 SANDY LIMESTONE (75%): greenish gray (GLEY1 6/2) slightly friable packstone with fine 
quartz grains and large broken shell fragments and some very fine black phosphate 
grains. 

SANDY CLAY (25%): as above. 

490 - 500 LIMESTONE (100%): white (10YR 8/1), friable coarse grainstone. 

500 - 510 LIMESTONE (100%): as above. 

510 - 520 SANDY LIMESTONE (100%): light gray (10YR 7/1), friable medium grainstone with some 
fine to medium quartz grains and some fine black phosphate grains. 

520 - 530 SANDY LIMESTONE (100%): as above. 

530 - 540 SANDY LIMESTONE (100%): (light gray (5Y 7/1), moderately hard, medium-grained 
packstone with fine quartz grains and some fine black phosphate grains. 

540 - 550 SANDY LIMESTONE (100%): as above. 

550 - 560 LIMESTONE (100%) white (2.5Y 8/1), slightly friable, medium-grained packstone with 
some fine black phosphate grains. 

560 - 570 LIMESTONE (100%) as above. 

570 - 580 SANDY LIMESTONE (100%) light gray (10YR 7/1), slightly friable fine to medium 
grainstone.  Fine black phosphate grains are common. 

580 - 590 SANDY LIMESTONE (100%): as above. 

590 – 600 SANDY LIMESTONE (100%): light gray (10 YR 7/1), slightly friable fine to medium 
grainstone.  Fine black phosphate grains are common.  Clayey, sandy,  

600 - 610 CLAYEY LIMESTONE (100%): light greenish gray (GLEY 1 8/1), friable, wackestone, 
mollusks/fragments, trace of silt size phosphate. 

610 - 620 CLAY (100%): light greenish gray (GLEY 1 8/1), sticky, abundant limestone fragments, as 
above, trace of silt-size phosphate. 

620 - 630 CLAY (100%): as above. 

630 - 640 CLAYEY LIMESTONE (100%): light greenish gray (GLEY 1 8/1), friable, wackestone, 
mollusks/fragments, trace of silt size phosphate. 

640 - 650 CLAYEY LIMESTONE (100%): as above. 

650 - 660 CLAY (100%): light greenish gray (GLEY 1 8/1), sticky, abundant limestone fragments, as 
above, trace of silt-size phosphate. 

660 - 670 CLAY (100%): light greenish gray (GLEY 1 8/1), sticky, few limestone fragments, trace of 
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silt-size phosphate. 

670 - 680 SILTY CLAY (100%):  light greenish gray (GLEY 1 8/1), sticky, silty, sandy, silt-size 
phosphate. 

680 - 690 MARL (50%)  light gray (5Y 7/1), soft, slightly plastic, some fine to medium quartz grains 
and fine black phosphate grains. 

LIMESTONE (50%) light gray (10YR 7/1) moderately hard, poorly sorted grainstone with 
some medium quartz grains and vine black phosphate grains. 

690 – 700 LIMESTONE (50%) as above. 

MARL (50%) 

700 – 710 LIMESTONE (75%) as above. 
MARL (25%) 

710 – 720 LIMESTONE (100%) light gray rock as above. 

720 - 730 LIMESTONE (50%) light gray rock as above. 
SANDY MARL (50%) light gray (5Y 7/1) soft, slightly plastic, fine to medium quartz grains 
are common, some fine black phosphate grains. 

730 - 740 LIMESTONE (50%) light gray (5Y 7/1) slightly friable medium to coarse-grained packstone 
with good moldic macroporosity and some fine black phosphate grains. 

MARL (50%) light gray (5Y 7/1) soft and slightly plastic with some quartz grains and fine 
black phosphate. 

740 - 750 MARL (75%) as above. 

LIMESTONE (25%) as above. 

750 - 760 MARL (50%) as above. 

LIMESTONE (50%) as above. 

760 - 770 MARL (100%) light gray (5Y 7/1) soft, plastic uniform, some fine black phosphate grains. 

770 – 780 MARL (100%) light gray (5Y 7/1) soft, plastic uniform. 

780 – 790 MARL (97%) light gray (5Y 7/1) soft, plastic uniform, 3% silt size  black phosphate grains. 

790 – 800 LIMESTONE (67%) yellowish gray (5Y 7/2) grainstone to packstone, soft, moderate 
intergranular macroporosity, low apparent permeability because pore space is filled with 
silt and marl (30%), silt size phosphate grains (3%). 

800 – 810 MARL (100%) light gray (5Y 7/1) soft, plastic uniform, some fine black phosphate grains. 

810 – 820 LIMESTONE (100%) yellowish gray (5Y 7/2) grainstone to packstone, soft, moderate 
intergranular macroporosity, low apparent permeability because pore space is filled with 
silt and marl, peloids. 

820 – 830 LIMESTONE (100%) yellowish gray (5Y 7/2) to yellowish gray (5Y 8/1), grainstone to 
packstone, soft, moderate intergranular macroporosity, low apparent permeability 
because pore space is filled with silt and marl, peloids. 

830 - 840 LIMESTONE (100%) yellowish gray (5Y 7/2) to yellowish gray (5Y 8/1), grainstone to 
packstone, soft, moderate intergranular macroporosity, low apparent permeability 
because pore space is filled with silt and marl, peloids. 
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840 - 850 LIMESTONE (100%) yellowish gray (5Y 7/2) to yellowish gray (5Y 8/1), grainstone to 
packstone, soft, moderate intergranular macroporosity, low apparent permeability 
because pore space is fillied with silt and marl, peloids. 

850 – 860 LIMESTONE (100%) yellowish gray (5Y 7/2) to yellowish gray (5Y 8/1), grainstone, 
moderately hard, moderate intergranular macroporosity, silt, marl, peloids, mollusks. 

860 - 870 LIMESTONE (100%) yellowish gray (5Y 7/2) to yellowish gray (5Y 8/1), grainstone, 
moderately hard, moderate intergranular macroporosity, silt, marl, peloids, mollusks. 

870 - 880 LIMESTONE (100%) yellowish gray (5Y 8/1), grainstone to wackestone,hard to moderately 
hard, moderate intergranular and vuggy macroporosity, silt, marl, peloids, mollusks. 

880 - 890 SILT (75%), yellowish gray (5Y 8/1), soft, marly, clayey. 

LIMESTONE (25%) yellowish gray (5Y 8/1), grainstone to wackestone,hard to moderately 
hard, moderate intergranular and vuggy macroporosity, silt, marl, peloids, mollusks. 

890 - 900 SILT (100%), pale olive (10Y 6/2), soft, sticky, clayey. 

900 – 910 SILT (100%), pale olive (10Y 6/2), soft, sticky, clayey, limestone fragments. 

910 – 920 MARL (95%), yellowish gray (5Y 7/2), silty, slightly cohesive, sticky, limestone fragments. 

920 – 930 LIMESTONE (100%), white to light gray (N7 to N9), very soft, sandy, 
wackstone/packestone, fine grained phosphates, mollusks. 

930 – 940 LIMESTONE (100%), white to light gray (N7 to N9), very soft, sandy, 
wackstone/packestone, fine grained phosphates, mollusks. 

940 - 950 LIMESTONE (100%), white to light gray (N7 to N9), very soft, sandy, 
wackstone/packestone, fine grained phosphates, mollusks. 

950 - 960 SILT (100%), light olive gray (5Y 5/2), soft, sticky, clayey, limestone fragments. 

970 -980 MARL (100%), yellowish gray (5Y 8/1), silty, slightly cohesive, sticky, limestone 
fragments. 

980 - 990 CLAY (100%), light olive gray (5Y 5/2), soft, sticky, silty, limestone fragments. 

990 - 1000 CLAY (100%), light olive gray (5Y 5/2), soft, sticky, silty, limestone fragments. 

1000 - 1010 CLAY (100%), light olive gray (5Y 5/2), soft, sticky, silty, limestone fragments. 

1010 – 1020 CLAY (100%), light olive gray (5Y 5/2), soft, sticky, silty, limestone fragments. 

1020 – 1030 CLAY (100%), light olive gray (5Y 5/2), soft, sticky, silty, limestone fragments. 

1030 – 1040 CLAY (100%), light olive gray (5Y 5/2), soft, sticky, silty, limestone fragments. 

1040 – 1050 LIMESTONE (100%) yellowish gray (5Y 7/2), grainstone to wackestone, moderately hard, 
moderate intergranular and vuggy macroporosity, silt, marl, peloids, mollusks. 

1050 – 1060 LIMESTONE (100%) yellowish gray (5Y 7/2), grainstone to wackestone, moderately hard, 
moderate to high vuggy, intergranular and vuggy macroporosity, silt, marl, peloids, 
mollusks. 

1060 – 1070 LIMESTONE (100%) yellowish gray (5Y 7/2), grainstone to wackestone, moderately hard, 
moderate to high vuggy, intergranular and vuggy macroporosity, silt, marl, peloids, 
mollusks. 
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1070 - 1080 LIMESTONE (100%) yellowish gray (5Y 7/2), grainstone to wackestone, moderately hard, 
moderate to high vuggy, intergranular and vuggy macroporosity, silt, marl, peloids, 
mollusks. 

1080 - 1090 LIMESTONE (100%) yellowish gray (5Y 8/1), wackestone, moderately hard, moderate to 
high moldic and vuggy macroporosity, forams, sand, peloids, mollusks. 

1090 – 1100 LIMESTONE (100%) yellowish gray (5Y 8/1), grainstone, moderately hard to soft, low 
intergranular macroporosity, forams, sand, peloids, mollusks. 

1100 - 1110 LIMESTONE (100%) yellowish gray (5Y 7/2), wackestone, moderately hard, moderate 
moldic macroporosity, peloids, mollusks, less than 1% very fine phosphate. 

1110 - 1120 LIMESTONE (100%) yellowish gray (5Y 8/1), grainstone, moderately hard to soft, low 
intergranular macroporosity, forams, sand, peloids, mollusks, fine grained phosphate. 

1120 – 1130 LIMESTONE (50%) yellowish gray (5Y 7/2), wackestone, moderately hard, moderate 
moldic macroporosity, peloids, mollusks. 

DOLOSTONE (50%) grayish olive (10Y 4/2), hard, finely crystalline, sucrosic, moderate 
vuggy macroporosity. 

1130 - 1140 LIMESTONE (90%) yellowish gray (5Y 8/1), wackestone, moderately hard, moderate 
moldic macroporosity, peloids, mollusks. 

DOLOSTONE (10%) grayish olive (10Y 4/2), hard, finely crystalline, sucrosic, moderate 
vuggy macroporosity. 

1140 - 1150 LIMESTONE (100%) yellowish gray (5Y 8/1), grainstone, moderately hard to soft, moderate 
intergranular and moldic macroporosity, forams, peloids, mollusks. 

1150 - 1160 LIMESTONE (100%) yellowish gray (5Y 8/1), grainstone, moderately hard to soft, moderate 
intergranular and moldic macroporosity, forams, peloids, mollusks. 

1160 - 1170 LIMESTONE (50%) yellowish gray (5Y 8/1), grainstone, moderately hard to soft, moderate 
intergranular and moldic macroporosity, forams, peloids, mollusks. 

DOLOSTONE (50%) grayish olive (10Y 4/2), hard, finely crystalline to microcrystalline, 
moderate vuggy macroporosity. 

1170-1180 LIMESTONE (100%) yellowish gray (5Y8/1) grainstone, moderately hard to soft, moderate 
intragranular and vuggy macroporosity, peloids 

1180-1190 LIMESTONE (100%) very pale brown (10Y8/2 grainstone, moderately hard to soft, 
moderate intergranular macroporosity, peloids 

1190-1200 LIMESTONE (100%) very pale brown (10YR 8/2) grainstone, moderately hard to soft, vuggy 
macroposrosity, peloids 

1200-1210 LIMESTONE (100%) very pale brown (10YR8/2) grainstone, moderately hard to soft, vuggy 
macroporosity, peloids 

1210-1220 LIMESTONE (100%) as above. 

1220 - 1230  LIMESTONE (100%) white (10YR 8/1) moderately friable grainstone, medium-grain size, 
with some large forams and gastropod shell fragments, high intergranular and moldic 
macroporosity. 
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1230 - 1240 LIMESTONE (100%) white (10YR 8/1) moderately friable grainstone, medium grain size, 
high intergranular and moldic macroporosity. 

1240 - 1250 LIMESTONE (100%) as above. 

1250 - 1260 LIMESTONE (100%) as above. 

1260 - 1270 LIMESTONE (100%) pinkish gray (7.5YR 7/2) moderately friable grainstone, coarse grain 
size, high intergranular and moldic macroporosity. 

1270 - 1280 LIMESTONE (100%) as above. 

1280 - 1290 LIMESTONE (100%) as above. 

1290 - 1300 LIMESTONE (100%) light gray (7.5YR 7/1) slightly friable grainstone, medium to coarse 
grain size, high intergranular and moldic macroporosity. 

1300 - 1310 LIMESTONE (100%) pinkish gray (7.5YR 7/2) slightly friable grainstone, medium to coarse 
grain size,, high intergranular and moldic macroporosity. 

1310 - 1320 LIMESTONE 100%) as above. 

1320 - 1330 LIMESTONE (100%) as above.     

1330 - 1340 LIMESTONE (100%) light gray (10YR 7/2) slightly friable grainstone, medium grain size, 
good intergranular and moldic macroporosity. 

1340 – 1350 LIMESTONE (100%) as above. 

1350 – 1360 LIMESTONE (100%) as above. 

1360 - 1370 LIMESTONE (100%) as above. 

1370 - 1380 LIMESTONE (100%) pinkish gray (7.5YR 7/2) slightly friable grainstone, medium to coarse 
gran size, high intergranular and moldic macroporosity. 

1380 - 1390 LIMESTONE (100%) as above. 

1390 - 1400 LIMESTONE (100%) as above. 

1400 - 1410 LIMESTONE (90%) pinkish gray (7.5YR 7/2) slightly friable grainstone, medium to coarse 
grain size, high intergranular and moldic macroporosity. 

LIMESTONE (10%) light gray (10YR 7/1) hard grainstone with some recrystallization, good 
intergranular and moldic macroporosity. 

1410 - 1420 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) light gray rock as above. 

1420 – 1430 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) light gray rock as above. 

1430 – 1440 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) light gray rock as above. 

1440 - 1450 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) light gray rock as above. 

1450 - 1460 LIMESTONE (100%) pinkish gray (7.5YR 7/2) slightly friable grainstone, medium to coarse 
grain size, high intergranular and moldic macroporosity. 
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1460 - 1470 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) light gray rock as above. 

1470 - 1480 LIMESTONE (90%) pinkish gray rock as above. 

LIMESTONE (10%) light gray rock as above. 

1480 - 1490 LIMESTONE (90%) light gray, (10YR7/2) moderately friable grainstone, fine to med grain 
size, high intergranular and moldic macro porosity 

LIMESTONE (10%) light gray (10YR7/2 hard grainstone with some recrystallization, 
intergranular and moldic macroporosity 

1490-1500 LIMESTONE  (80%) light yellowish brown (10YR6/4), moderately friable grainstone, 
medium to coarse grainsize, hight intergranular and moldic macroporosity 

LIMESTONE (20%) light gray (10YR7/2) hard grainstone with recrystallization, moderate 
intergranular porosity 

1510-1520 LIMESTONE (90%) very pale brown rock as above. 

LIMESTONE (10%) light gray rock as above. 

1520-1530 LIMESTONE (60%) very pale brown (10YR7/4) moderately friable grainstone, med to 
coarse grainsize, high intergranular  and moldic macroporosity 

LIMESTONE (40%) light gray (10YR7/2) hard grainstone with recrystallization, high 
intergranular macroporosity, trace gray clay. 

1530-1540 LIMESTONE (90%) very pale brown (10YR7/3) moderately friable grainstone, med to 
coarse grain size, high intergranular and moldic macroporosity 

LIMESTONE (10%) light gray (10yr7/2) hard grainstone with some recrystallization, good 
intergranular macroporosity 

1540-1550 LIMESTONE (70%) very pale brown rock, same as above 

LIMESTONE (30%) light gray rock, same as above 

1550-1560 LIMESTONE (90%) very pale brown rock, same as above 

LIMESTONE (10%) pale brown (10YR6/3) hard grainstone with high recrystallization, low 
intergranular  and moldic porosity 

1560-1570 LIMESTONE (90%) very pale brown rock (10YR7/3) same as above 

LIMESTONE (10%) very pale brown (10YR8/2) hard grainstone with high crystallization, 
low intergranular and moldic porosity 

CLAY trace light gray (10YR7/2) soft 

1570-1580 LIMESTONE (90%) very pale brown (10YR7/3) same as above 

LIMESTONE (10%) light gray (10YR7/2) same as above 

Clay trace light gray (2.5YR7/2) 

1580-1590 LIMESTONE light yellowish brown (10YR6/4) moderately friable grainstone, med to coarse 
grain size, med intergranular and moldic macroporosity, trace iron in veins, trace 
marble? forams 

1590-1600 LIMESTONE (70%) very pale brown (10YR7/3) moferately friable grainstone, med to coarse 
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grain size, high intergranular and moldic macroporosity 

LIMESTONE (20%) gray (10YR6/1) to very dark gray (10YR3/1), fine grained, recrystallized 

LIMESTONE (10%) light grayish brown (10YR6/2) fine grained, recrystallized 

1600-1610 lIMESTONE very pale brown (10YR7/3) moderately friable grainstone, med to coarse 
grainsize, high intergranular and moldic macro porosity, trace gray recrystallized 
limestone from above 

1610-1620 LIMESTONE (80%) very pale brown (10YR7/3) moderately friable grainstone, med to 
coarse grainsize, high intergranular and moldic macro porosity 

LIMESTONE (10%) dark gray  (10YR4/1) recrystallized fine grained 

LIMESTONE (10%) grayish brown (2.5Y8/4) boundstone, moderately friable grainsstone, 
high intergranular and moldic macroporosity, forams 

1620-1630 LIMESTONE (50%) pale yellow (2.5Y8/1) moderately friable grainstone, soft to hard 

LIMESTONE (50%)  gray (10YR4/1) wackestone hard, recrystallized  moderate vuggy 
macroporosity mollusks 

1630-1640 LIMESTONE white to pale yellow (2.5Y8/1) to (2.5Y7/3) wackestone to grainstone, soft to 
hard, moderate vuggy macroporosity, recrystallized, peloids 

1640-1650 LIMESTONE (90%) very pale brown (10YR7/3) very hard to moderately hard grainstone, 
packestone, moderate vuggy macroporosity mollusks 

LIMESTONE (10%) light gray (2.5Y7/2) very hard rechrystallized grainstone 

1650-1660 LIMESTONE pale yellow (10YR7/4) moderately friable grainstone med to coarsed grained, 
to harder wackstone recrystallized peloids, mollusks 

1660-1670 LIMESTONE (95%) pale brown (10YR6/3) moderately friable grainstone, med to coarse 
grained 

LIMESTONE (5%) very dark brown (10YR2/2) packstone thin layer, fine grained slight 
recrystallization, weak 

1670-1680 LIMESTONE (70%) very pale brown (10YR7/3) grainstone to packestone, soft to moderate 
hardness, moderate vuggy macroporosity 

LIMESTONE (30%) light gray (2.5Y7/2) very hard recrustallized, some vuggy 
macroporosity, mollusks, trace gray clay layer 

1680-1690 LIMESTONE (60%) very pale brown (10YR7/3) to pale brown (10YR6/3) packstone, 
moderately hard high vuggy macroporosity 

LIMESTONE (40%) light gray (2.5Y7/2) packstone very hard recrystallized 

1690-1700 LIMESTONE (60%) pale yellow (2.5y8/2) packestone moserately hard, medium vuggy 
macroporosity, peloids, trace grainstone 

LIMESTONE (40%) light brownish gray (2.5Y6/2) mudstone fine to medium grained, very 
hard, some recrystallization some vuggy macroporosity 

1700 - 1710 LIMESTONE (50%) white (10YR 8/1) moderately hard packstone, vuggy macroporosity, 
peloids. 

LIMESTONE (50%) pale yellow (2.5Y 8/2) slightly friable grainstone, medium grain size, 



 
 

LITHOLOGIC LOG 
 
WELL: MW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
  

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

good intergranular and moldic macroporosity 

1710 - 1720 LIMESTONE (40%) light gray (10YR 7/2) slightly friable grainstone, medium to coarse grain 
size, high intergranular and moldic macroporosity. 

LIMESTONE (40%) white (10YR 8/1) hard recrystallized grainstone with some vuggy 
macroporosity. 

LIMESTONE (20%) dark gray (10YR 3/1) hard recrystallized grainstone with some vuggy 
macroporosity. 

1720 - 1730 LIMESTONE (100%) pale yellow (2.5Y 8/3) slightly friable, slightly recrystalized grainstone 
with some intergranular and vyggy macroporosity. 

1730 - 1740 LIMESTONE (80%) pale yellow rock as above. 

LIMESTONE (20%) light gray (2.5Y 7/2) hard recrystallized grainstone with some vuggy 
macroporosity. 

1740 - 1750 LIMESTONE (60%) gray (2.5Y 6/1) to dark gray (2.5Y 4/1) hard recrystallized rock with 
poor conchoidal fracture and some vuggy macroporosity. 

LIMESTONE (40%) light gray rock as above. 

1750 - 1760 LIMESTONE (50%) pinkish gray (7.5YR 7/2) to light brownish gray (10YR 6/2) slightly 
friable grainstone with medium to coarse grain size and good intergranular and moldic 
macroporosity. 

LIMESTONE (50%) light gray (2.5Y 7/1) hard recrystallized grainstone with some vuggy 
macroporosity. 

1760 - 1770 LIMESTONE (75%) friable pinkish gray rock as above. 

LIMESTONE (25%) hard light gray rock as above. 

1770 - 1780 LIMESTONE (90%) friable pinkish gray rock as above. 

LIMESTONE (10%) hard light gray rock as above. 

1780 - 1790 LIMESTONE (60%) friable pinkish gray rock as above. 

LIMESTONE (40%) very pale brown (10YR 8/2) friable packstone with fine to medium grain 
size, some intergranular and moldic macroporosity. 

1790 - 1800 LIMESTONE (60%) pinkish gray rock as above. 

LIMESTONE (20%) very pale brown rock as above. 

LIMESTONE (20%) light gray (2.5Y 7/2) hard, recrystallized rock with poor conchoidal 
fracture and some vuggy macroporosity. 

1800 - 1810 LIMESTONE (80%) light gray (10YR 7/2) friable grainstone with medium grain size and 
good intergranular and moldic macroporosity. 

LIMESTONE (20%) very pale brown (10YR 8/2) slightly friable packstone with fine grain 
size and some intergranular macroporosity. 

1810 - 1820 LIMESTONE (80%) pinkish gray (7.5YR 7/2) slightly friable grainstone, medium to coarse 
grain size, good intergranular macroporosity. 

LIMESTONE (20%) gray (10YR 6/1) slightly friable grainstone, medium grain size, good 
intergranular macroporosity. 
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1820 – 1830 As above. 

1830 – 1840 As above. 

1840 - 1850 As above. 

1850 - 1860 LIMESTONE (50%) pinkish gray (7.5YR 7/2) slightly friable grainstone, medium to coarse 
grain size, good intergranular macroporosity. 

LIMESTONE (50%) very pale brown (10YR 7/3) slightly friable grainstone, fine to medium 
grain size, good intergranular macroporosity. 

1860 – 1870 As above. 

1870 - 1880 As above. 

1880 - 1890 LIMESTONE (40%) pinkish gray rock as above. 

LIMESTONE (40%) very pale brown rock as above. 

LIMESTONE (20%) light gray (10YR 7/1 to gray (10YR 5/1) hard recrystallized rock with 
poor conchoidal fracture, some vuggy macroporosity 

1890 - 1900 LIMESTONE (100%) light gray (10YRE 7/1) to gray (10YR 6/1) slightly friable grainstone, 
fine to coarse grain size, good intergranular macroporosity, 

1900 - 1910 LIMESTONE (100%) light gray rock as above. 

1910 - 1920 LIMESTONE (80%) very pale brown (10YR 7/3) slightly friable grainstone, coarse grain size, 
very good intergranular macroporosity. 

LIMESTONE (20%) light gray (10YR 7/2) to gray (10YR 6/1) hard recrystallized rock with 
poor conchoidal fracture, some vuggy macroporosity. 

1920 - 1930 LIMESTONE (80%) very pale brown rock as above. 

LIMESTONE (20%) gray rock as above. 

1930 - 1940 LIMESTONE (80%) very pale brown rock as above. 

LIMESTONE (20%) gray rock as above. 

1940 - 1950 LIMESTONE (100%) yellowish gray (5Y 8/1), wackestone, hard, moderate vuggy 
macroporosity, sandy, forams, mollusks. 

1950 - 1960 LIMESTONE (100%) very pale orange (10YR 8/2), grainstone, soft, low intergranular 
macroporosity, sandy, peloids, forams, mollusks. 

1960 - 1970 LIMESTONE (100%) very pale orange (10YR 8/2), grainstone, soft, low intergranular 
macroporosity, sandy, peloids, forams, mollusks. 

1970 - 1980 LIMESTONE (100%) very pale orange (10YR 8/2), grainstone, soft, low intergranular 
macroporosity, sandy, peloids, forams, mollusks. 

1980 - 1990 LIMESTONE (100%) very pale orange (10YR 8/2), grainstone, soft, low intergranular 
macroporosity, sandy, peloids, forams, mollusks. 

1990 - 2000 LIMESTONE (100%) very pale orange (10YR 8/2), grainstone, moderately hard, low 
intergranular macroporosity, sandy, peloids. 

2000 – 2010 LIMESTIONE (100%):  as above. 

2010 – 2020 LIMESTONE (100%):  very pale brown (10YR 8/2), grainstone, friable,  moderate 
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intergranular macroporosity, small shell fragments.   

2020 - 2030 LIMESTONE (100%): very pale brown (10YR 8/2), grainstone, friable, moderate 
intergranular macroporosity, sandy. 

2030 - 2040 LIMESTONE (100%): very pale brown (10YR 8/2), grainstone, moderately hard, moderate 
to high intergranular macroporosity, less sandy than above, shell fragments, some large. 

2040 – 2050 LIMESTONE (100%):  as above. 

2050 - 2060 LIMESTONE (100%):  as above. 

2060 - 2070 LIMESTONE (100%):  as above. 

2070 - 2080 LIMESTONE (90%): very pale brown (10YR 8/2), grainstone, moderately hard, moderate to 
high intergranular macroporosity, sand, peloids, shell fragments. 

LIMESTONE (10%): light olive gray (5Y 6/1) to olive gray (5Y 4/1), wackestone, hard, 
moderate vuggy macroporosity, sand, shell fragments, slightly sucrosic texture, but 
reacts as limestone to dilute HCl and alizerine red. 

2080 - 2090 LIMESTONE (90%): very pale brown (10YR 8/2), grainstone, moderately hard, moderate to 
high intergranular macroporosity, sand, peloids,. 

2090 - 2100 LIMESTONE (100%) very pale brown (10YR 8/2), grainstone, moderately hard, moderate to 
high intergranular macroporosity, sand, peloids. 

2100 - 2110 LIMESTONE (100%) yellowish gray (5Y 8/1) to yellowish gray (5Y 7/2), grainstone, soft to 
moderately hard, moderate intergranular macroporosity, sand, peloids, silt. 

2110 – 2120 LIMESTONE (100%) yellowish gray (5Y 8/1) to yellowish gray (5Y 7/2), grainstone, soft to 
moderately hard, moderate intergranular macroporosity, sand, peloids, silt. 

2120 - 2130 LIMESTONE (100%) very pale brown (10YR 8/2) and some gray (10YR 6/1), grainstone, 
friable, moderate intergranular porosity, sandy. 

2130 - 2140 LIMESTONE (100%): as above. 

2140 - 2150 LIMESTONE (100%): as above.  

2150 - 2160 LIMESTONE (100%): very pale brown (10YR 8/2) and some gray (10YR 6/1) grainstone, 
friable, moderate intergranular porosity, sandy and few off-scale white, very hard, 
fragments.  

2160 - 2170 LIMESTONE (100%): very pale brown (10YR 8/2) and some gray (10YR 6/1) grainstone, 
softer than above, friable, lower but moderate intergranular porosity, sandy. 

2170 - 2180 LIMESTONE (100%): as above.   

2180 – 2190 LIMESTONE (100%): as above.   

2190 - 2200 LIMESTONE (100%): as above. 

2200 - 2210 LIMESTONE (100%): very pale brown (10YR 8/2) and some gray (10YR 6/1) grainstone, 
moderately hard, some intergranular porosity, off-scale white, very hard, fragments. 

2210 - 2220 LIMESTONE (100%):  as above. 

  

2220 – 2230 LIMESTONE (100%): very pale brown (10YR 8/2) and some gray (10YR 6/1) grainstone, 



 
 

LITHOLOGIC LOG 
 
WELL: MW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
  

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

soft, friable, moderate intergranular porosity, cuttings mostly pulverized, sandy. 

2230 - 2240 LIMESTONE (50%) pinkish gray (7.5YR 7/2) friable grainstone with fine to medium grain 
size and good intergranular macroporosity. 

LIMESTONE (50%) pinkish white (7.5YR 8/2) soft packstone with fine grain size and lot 
intergranular macroporosity 

2240 - 2250 LIMESTONE (50%) pinkish gray rock as above. 

LIMESTONE (50%) pinkish white rock as above. 

2250 - 2260 LIMESTONE (50%) pinkish gray rock as above. 

LIMESTONE (50%) pinkish white rock as above. 
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Inspection / Quality Certificate 

 

Job No:  110000023     Date:  1/18/ 2006 

Purchaser:     Ozone                Destination:  Fort Myers, Florida           

Certificate Number:  FPI-2010-23                              Sales Order:  62L000150  

Product:              6 5/8” RB 1500       Quantity: 36- Joints (1080 ft) 

 

  
We hereby certify that the piping materials supplied have been tested and with Future Pipe Industries’ 
Downhole Pipe Specs. 
 
 

Material Certificate 
 

Item Order Number Rating Test Pressure 

Pipes 110000023 1500 1875 

 
Pipe System:  Aromatic Amine heat cured epoxy  
 

Raw Material Specifications: 
 Resin type:    Epoxy   
 Curing Agent:   Aromatic Amine   
 Glass Fiber:   E-Type  

 

Non Destructive Tests: 
 Dimensional Exam: ASTM D 3567  
 Visual Standards:  API 15 HR Table 2   

 
We hereby certify that the materials described above have been tested and comply with Future Pipe 
Industries’ Downhole Pipe specifications. 
 

 

Certificate of Conformity Statement: 
 
All items delivered under this certificate number were manufactured in accordance with Future Pipe 
Industries’ Downhole Pipe specifications. 
 
 
Raymond Jones  
QC Supervisor 



 
Inspection / Quality Certificate 

 

Job No:  110000082     Date:  5/11/ 2007 

Purchaser:     Ozone                Destination:  Fort Myers, Florida           

Certificate Number:  FPI-2010-24                              Sales Order:  62L000150  

Product:              6 5/8” RB 1500       Quantity: 115- Joints (3450 ft) 

 

  
We hereby certify that the piping materials supplied have been tested and with Future Pipe Industries’ 
Downhole Pipe Specs. 
 
 

Material Certificate 
 

Item Order Number Rating Test Pressure 

Pipes 110000082 1500 1875 

 
Pipe System:  Aromatic Amine heat cured epoxy  
 

Raw Material Specifications: 
 Resin type:    Epoxy   
 Curing Agent:   Aromatic Amine   
 Glass Fiber:   E-Type  

 

Non Destructive Tests: 
 Dimensional Exam: ASTM D 3567  
 Visual Standards:  API 15 HR Table 2   

 
We hereby certify that the materials described above have been tested and comply with Future Pipe 
Industries’ Downhole Pipe specifications. 
 

 

Certificate of Conformity Statement: 
 
All items delivered under this certificate number were manufactured in accordance with Future Pipe 
Industries’ Downhole Pipe specifications. 
 
 
Raymond Jones  
QC Supervisor 



 
Inspection / Quality Certificate 

 

Job No:  110000113     Date:  3/18/ 2008 

Purchaser:     Ozone                Destination:  Fort Myers, Florida           

Certificate Number:  FPI-2010-22                              Sales Order:  62L000663  

Product:              6 5/8” RB 1500       Quantity: 74- Joints (2220 ft) 

 

  
We hereby certify that the piping materials supplied have been tested and with Future Pipe Industries’ 
Downhole Pipe Specs. 
 
 

Material Certificate 
 

Item Order Number Rating Test Pressure 

Pipes 110000113 1500 1875 

 
Pipe System:  Aromatic Amine heat cured epoxy  
 

Raw Material Specifications: 
 Resin type:    Epoxy   
 Curing Agent:   Aromatic Amine   
 Glass Fiber:   E-Type  

 

Non Destructive Tests: 
 Dimensional Exam: ASTM D 3567  
 Visual Standards:  API 15 HR Table 2   

 
We hereby certify that the materials described above have been tested and comply with Future Pipe 
Industries’ Downhole Pipe specifications. 
 

 

Certificate of Conformity Statement: 
 
All items delivered under this certificate number were manufactured in accordance with Future Pipe 
Industries’ Downhole Pipe specifications. 
 
 
Raymond Jones  
QC Supervisor 



 
Inspection / Quality Certificate 

 

Job No:  100000151     Date:  11/10/ 2008 

Purchaser:     Ozone                Destination:  Fort Myers, Florida           

Certificate Number:  FPI-2010-22                              Sales Order:  62L000893  

Product:              6 5/8” RB 1500       Quantity: 75- Joints (2250 ft) 

 

  
We hereby certify that the piping materials supplied have been tested and with Future Pipe Industries’ 
Downhole Pipe Specs. 
 
 

Material Certificate 
 

Item Order Number Rating Test Pressure 

Pipes 100000151 1500 1875 

 
Pipe System:  Aromatic Amine heat cured epoxy  
 

Raw Material Specifications: 
 Resin type:    Epoxy   
 Curing Agent:   Aromatic Amine   
 Glass Fiber:   E-Type  

 

Non Destructive Tests: 
 Dimensional Exam: ASTM D 3567  
 Visual Standards:  API 15 HR Table 2   

 
We hereby certify that the materials described above have been tested and comply with Future Pipe 
Industries’ Downhole Pipe specifications. 
 

 

Certificate of Conformity Statement: 
 
All items delivered under this certificate number were manufactured in accordance with Future Pipe 
Industries’ Downhole Pipe specifications. 
 
 
Raymond Jones  
QC Supervisor 



 
Inspection / Quality Certificate 

 

Job No:  110000176     Date:  4/9/ 2010 

Purchaser:     Ozone                Destination:  Hialeah, Florida           

Certificate Number:  FPI-2010-9                               Sales Order:  62L001127  

Product:              6 5/8” RB 1500       Quantity: 31- Joints (930 ft) 

 

  
We hereby certify that the piping materials supplied have been tested and with Future Pipe Industries’ 
Downhole Pipe Specs. 
 
 

Material Certificate 
 

Item Order Number Rating Test Pressure 

Pipes 110000176 1500 1850 

 
Pipe System:  Aromatic Amine heat cured epoxy  
 

Raw Material Specifications: 
 Resin type:    Epoxy   
 Curing Agent:   Aromatic Amine   
 Glass Fiber:   E-Type  

 

Non Destructive Tests: 
 Dimensional Exam: ASTM D 3567  
 Visual Standards:  API 15 HR Table 2   

 
We hereby certify that the materials described above have been tested and comply with Future Pipe 
Industries’ Downhole Pipe specifications. 
 

 

Certificate of Conformity Statement: 
 
All items delivered under this certificate number were manufactured in accordance with Future Pipe 
Industries’ Downhole Pipe specifications. 
 
 
Raymond Jones  
QC Supervisor 



 
Inspection / Quality Certificate 

 

Job No:  100000194     Date:  4/27/ 2010 

Purchaser:     Ozone                Destination:  Fort Myers, Florida           

Certificate Number:  FPI-2010-18                               Sales Order:  62L001136  

Product:              6 5/8” RB 1500       Quantity: 7- Joints (200 ft) 

 

  
We hereby certify that the piping materials supplied have been tested and with Future Pipe Industries’ 
Downhole Pipe Specs. 
 
 

Material Certificate 
 

Item Order Number Rating Test Pressure 

Pipes 100000194 1500 1875 

 
Pipe System:  Aromatic Amine heat cured epoxy  
 

Raw Material Specifications: 
 Resin type:    Epoxy   
 Curing Agent:   Aromatic Amine   
 Glass Fiber:   E-Type  

 

Non Destructive Tests: 
 Dimensional Exam: ASTM D 3567  
 Visual Standards:  API 15 HR Table 2   

 
We hereby certify that the materials described above have been tested and comply with Future Pipe 
Industries’ Downhole Pipe specifications. 
 

 

Certificate of Conformity Statement: 
 
All items delivered under this certificate number were manufactured in accordance with Future Pipe 
Industries’ Downhole Pipe specifications. 
 
 
Raymond Jones  
QC Supervisor 
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IW‐1 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 1 (11/1/09‐11/8/09)________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/05/09 ___________________ TIME 1005‐1130_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  **  **  **  ** 

DEPTH TO WATER (TOC*)  4.60  3.62  5.92  6.79 

WATER LEVEL (NAVD 88)         

CHLORIDE (mg/l)  82.8  163  56.8  46.7 

CONDUCTIVITY (μmhos/cm)  928  1348  971  963 

TOTAL DISOLV. SOLIDS (mg/l)  696  932  720  764 

TEMPERATURE (C)  26.5  26.2  26.9  27.0 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#6 ã ã SAMW#5

SAMW#8 ã
ã SAMW#7

IW-1 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 2 (11/13/09‐11/20/09)________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/13/09 ___________________ TIME 0955‐1110_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  **  **  **  ** 

DEPTH TO WATER (TOC*)  4.62  3.61  5.94  6.78 

WATER LEVEL (NAVD 88)         

CHLORIDE (mg/l)  74.2  143  57.2  48.2 

CONDUCTIVITY (μmhos/cm)  907  1250  956  947 

TOTAL DISOLV. SOLIDS (mg/l)  710  930  730  720 

TEMPERATURE (C)  25.7  25.6  26.6  26.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#6 ã ã SAMW#5

SAMW#8 ã
ã SAMW#7

IW-1 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 3 (11/20/09‐11/27/09)________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/18/09 ___________________ TIME 0945‐1100_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.61  3.71  5.97  6.80 

WATER LEVEL (NAVD 88)  0.87  0.73  0.83  0.83 

CHLORIDE (mg/l)  80  78  70  56 

CONDUCTIVITY (μmhos/cm)  901  1194  957  938 

TOTAL DISOLV. SOLIDS (mg/l)  692  880  730  700 

TEMPERATURE (C)  25.7  25.9  26.8  26.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#6 ã ã SAMW#5

SAMW#8 ã
ã SAMW#7

IW-1 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 4 (11/27/09‐12/04/09)________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/27/09 ___________________ TIME 0945‐1526_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.12  3.12  5.45  6.25 

WATER LEVEL (NAVD 88)  1.36  1.32  1.35  1.38 

CHLORIDE (mg/l)  80  256  70  64 

CONDUCTIVITY (μmhos/cm)  909  1564  1041  949 

TOTAL DISOLV. SOLIDS (mg/l)  708  1068  840  756 

TEMPERATURE (C)  25.1  24.7  26.2  26.0 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#6 ã ã SAMW#5

SAMW#8 ã
ã SAMW#7

IW-1 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 5 (12/04/09‐12/11/09)________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/04/09 ___________________ TIME 1045‐1203_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.50  3.45  5.80  6.62 

WATER LEVEL (NAVD 88)  0.98  0.99  1.00  1.01 

CHLORIDE (mg/l)  76.0  234  70.0  58.0 

CONDUCTIVITY (μmhos/cm)  1060  1691  1136  1079 

TOTAL DISOLV. SOLIDS (mg/l)  700  1068  768  744 

TEMPERATURE (C)  25.1  24.9  26.3  26.5 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#6 ã ã SAMW#5

SAMW#8 ã
ã SAMW#7

IW-1 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 6 (12/11/09‐12/18/09)________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/09/09 ___________________ TIME 0815‐0935_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.50  3.50  5.85  6.38 

WATER LEVEL (NAVD 88)  0.98  0.94  0.95  1.25 

CHLORIDE (mg/l)  88.0  200  84.0  64.0 

CONDUCTIVITY (μmhos/cm)  1065  1579  1323  1084 

TOTAL DISOLV. SOLIDS (mg/l)  714  960  842  756 

TEMPERATURE (C)  25.0  25.3  26.5  26.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SAMW#8 ã
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 7 (12/18/09‐12/25/09)________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/18/09 ___________________ TIME 1230‐1309_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.11  3.10  5.25  6.15 

WATER LEVEL (NAVD 88)  1.37  1.34  1.55  1.48 

CHLORIDE (mg/l)  80.0  170  292  144 

CONDUCTIVITY (μmhos/cm)  1034  1310  1836  1325 

TEMPERATURE (C)  25.4  25.5  26.7  27.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 
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SAMW#8 ã
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 8 (12/25/09‐1/01/10__ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/22/09 ___________________ TIME 0955‐1120_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.38  3.41  5.71  6.52 

WATER LEVEL (NAVD 88)  1.10  1.03  1.09  1.11 

CHLORIDE (mg/l)  94.0  196  220  78.0 

CONDUCTIVITY (μmhos/cm)  1154  1720  1741  1107 

TEMPERATURE (C)  24.4  24.2  25.7  26.2 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 
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SAMW#8 ã
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 9 (1/01/10‐1/8/10)   __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/28/09 ___________________ TIME 0825‐1125_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.56  3.55  5.91  6.72 

WATER LEVEL (NAVD 88)  0.92  0.89  0.89  0.91 

CHLORIDE (mg/l)  88.0  178  196  68.0 

CONDUCTIVITY (μmhos/cm)  1150  1510  1676  1199 

TEMPERATURE (C)  23.5  23.8  26.2  25.9 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 10 (1/08/10‐1/15/10)   __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/8/10 ___    ________________ TIME 0945‐1115_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.75  3.72  6.05  6.88 

WATER LEVEL (NAVD 88)  0.73  0.72  0.75  0.75 

CHLORIDE (mg/l)  80.0  217  240  64.0 

CONDUCTIVITY (μmhos/cm)  993  1514  1721  1003 

TEMPERATURE (C)  22.7  23.7  25.6  25.9 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 11 (1/15/10‐1/22/10)   __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/15/10 ___    ________________ TIME 0905‐1034_________________________ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.87  3.85  6.21  7.02 

WATER LEVEL (NAVD 88)  0.61  0.59  0.59  0.61 

CHLORIDE (mg/l)  78.5  231  216  56.2 

CONDUCTIVITY (μmhos/cm)  1075  1657  1711  1047 

TEMPERATURE (C)  22.6  23.1  25.4  25.6 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 12 (1/22/10‐1/29/10)   __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/18/10 ___    ________________ TIME 1105‐1225_____________________   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.75  3.71  6.05  6.89 

WATER LEVEL (NAVD 88)  0.73  0.73  0.75  0.74 

CHLORIDE (mg/l)  126  200  130  66.0 

CONDUCTIVITY (μmhos/cm)  1206  1383  1380  1033 

TEMPERATURE (C)  22.2  22.7  25.5  25.3 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 13 (1/29/10‐2/5/10)   __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/28/10 ___    ________________ TIME 1015‐1129_____________________   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.76  3.72  6.08  6.90 

WATER LEVEL (NAVD 88)  0.72  0.72  0.72  0.73 

CHLORIDE (mg/l)  94.0  182  96.0  66.0 

CONDUCTIVITY (μmhos/cm)  1080  1286  1156  1021 

TEMPERATURE (C)  22.6  22.8  25.4  25.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 14 (2/5/10‐2/12/10)   _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/5/10 ___    ________________ TIME 1003‐1128________________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.00  3.00  5.35  6.17 

WATER LEVEL (NAVD 88)  1.48  1.44  1.45  1.46 

CHLORIDE (mg/l)  150  210  186  180 

CONDUCTIVITY (μmhos/cm)  1217  1430  1460  1450 

TEMPERATURE (C)  23.6  23.2  25.6  26.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 15 (2/12/10‐2/19/10)   _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/11/10 ___    ________________ TIME 1045‐1305_______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.43  3.40  5.75  6.57 

WATER LEVEL (NAVD 88)  1.05  1.00  1.05  1.06 

CHLORIDE (mg/l)  150  230  314  94.0 

CONDUCTIVITY (μmhos/cm)  1252  1531  1656  1106 

TEMPERATURE (C)  22.0  22.1  24.3  24.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 16 (2/19/10‐2/25/10)   _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/19/10 ___    ________________ TIME 0935‐1145_______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.75  3.80  6.08  6.90 

WATER LEVEL (NAVD 88)  0.73  0.64  0.72  0.73 

CHLORIDE (mg/l)  96.0  212  96.0  84.0 

CONDUCTIVITY (μmhos/cm)  1076  1439  1160  1078 

TEMPERATURE (C)  22.0  22.3  24.8  25.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 17 (2/26/10‐3/5/10)   _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/26/10 ___    ________________ TIME 1135‐1305_______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.60  3.76  5.95  6.74 

WATER LEVEL (NAVD 88)  0.88  0.68  0.85  0.89 

CHLORIDE (mg/l)  100  202  94.0  78.0 

CONDUCTIVITY (μmhos/cm)  1088  1424  1196  1090 

TEMPERATURE (C)  22.2  22.4  25.0  24.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 18 (3/5/10 – 3/12/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/5/10 ___    ________________ TIME 1132‐1305_______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.63  3.62  5.96  6.79 

WATER LEVEL (NAVD 88)  0.85  0.82  0.84  0.84 

CHLORIDE (mg/l)  90.0  228  72.0  80.0 

CONDUCTIVITY (μmhos/cm)  1060  1580  1004  1092 

TEMPERATURE (C)  22.1  22.0  20.8  25.2 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 19 (3/12/10 – 3/19/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/12/10 ___    ________________ TIME 1015‐1130_______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.70  3.62  6.03  6.85 

WATER LEVEL (NAVD 88)  0.78  0.82  0.77  0.78 

CHLORIDE (mg/l)  84.0  228  98.0  70.0 

CONDUCTIVITY (μmhos/cm)  1050  1513  1208  994 

TEMPERATURE (C)  22.1  22.0  24.4  25.8 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 20 (3/19/10 – 3/26/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/19/10 ___    ________________ TIME 0925‐1054_______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.82  3.80  6.15  6.95 

WATER LEVEL (NAVD 88)  0.66  0.64  0.65  0.68 

CHLORIDE (mg/l)  96.0  294  172  80.0 

CONDUCTIVITY (μmhos/cm)  1100  1698  1399  1080 

TEMPERATURE (C)  22.2  21.8  24.1  24.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 21 (3/26/10 – 4/2/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/26/10 ___    ________________ TIME 1045‐1205_______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  4.28  3.23  5.58  6.42 

WATER LEVEL (NAVD 88)  1.2  1.21  1.22  1.21 

CHLORIDE (mg/l)  122  324  338  96.0 

CONDUCTIVITY (μmhos/cm)  1223  1823  1146  1726 

TEMPERATURE (C)  22.8  22.3  25.1  24.8 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#6 ã ã SAMW#5

SAMW#8 ã
ã SAMW#7

IW-1 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 22 (4/2/10‐4/9/10)      _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _4/2/10 ___    ________________ TIME  1245‐1405   _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  5.48  4.44  6.80  7.63 

DEPTH TO WATER (TOC*)  2.65  3.05  4.80  6.72 

WATER LEVEL (NAVD 88)  2.83  1.39  2.0  0.91 

CHLORIDE (mg/l)  128  228  222  98.0 

CONDUCTIVITY (μmhos/cm)  899  1438  1371  997 

TEMPERATURE (C)  23.1  22.9  25.0  25.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 23 (4/9/10‐4/16/10)     _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _4/9/10 ___    ________________ TIME 1130‐1201   _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.89  3.15  4.56  6.79 

WATER LEVEL (NAVD 88)  0.59  0.83  1.29  0.84 

CHLORIDE (mg/l)  102  250  140  90.0 

CONDUCTIVITY (μmhos/cm)  1046  1397  1025  1163 

TEMPERATURE (C)  23.8  23.3  26.2  25.8 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 24 (4/16/10‐4/23/10) _ 
OPERATOR NAME ____ ______________________ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _4/16 /10 _    ________________ TIME 1115‐1235   _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.78  3.18  4.77  6.96 

WATER LEVEL (NAVD 88)  0.70  0.80  1.08  0.67 

CHLORIDE (mg/l)  110  226  174  90.0 

CONDUCTIVITY (μmhos/cm)  463  1234  1301  920 

TEMPERATURE (C)  23.4  23.2  25.1  25.5 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 25 (4/23/10‐4/30/10) _ 
OPERATOR NAME ____ ______________________ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _4/23 /10 _    ________________ TIME 1115‐1250   _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.45  2.83  4.63  6.60 

WATER LEVEL (NAVD 88)  1.03  1.15  1.22  1.03 

CHLORIDE (mg/l)  144  334  690  248 

CONDUCTIVITY (μmhos/cm)  951  1469  1950  1296 

TEMPERATURE (C)  24.0  24.1  25.0  25.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 26 (4/30/10‐5/7/10) _ 
OPERATOR NAME ____ ______________________ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _4/30 /10 _    ________________ TIME 1111‐1141    _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  3.68  2.43  4.61  6.65 

WATER LEVEL (NAVD 88)  ‐0.20  1.55  1.24  0.98 

CHLORIDE (mg/l)  408  300  244  204 

CONDUCTIVITY (μmhos/cm)  1325  961  1517  1217 

TEMPERATURE (C)  24.0  24.3  25.9  26.2 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 27 (5/7/10‐5/14/10)   _ 
OPERATOR NAME ____ __________________ ____ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _5/7 /10 _    ____________   ____ TIME 1015‐1144    _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.85  3.25  5.0  7.0 

WATER LEVEL (NAVD 88)  0.63  0.73  0.85  0.63 

CHLORIDE (mg/l)  128  256  206  112 

CONDUCTIVITY (μmhos/cm)  989  1439  1383  1013 

TEMPERATURE (C)  24.2  24.3  25.6  25.8 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 28 (5/14/10‐5/21/10)   _ 
OPERATOR NAME ____ __________________ ____ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _5/13 /10     ____________   ____ TIME 1415‐1545    _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.80  3.35  5.12  7.05 

WATER LEVEL (NAVD 88)  0.68  0.63  0.73  0.58 

CHLORIDE (mg/l)  124  230  150  102 

CONDUCTIVITY (μmhos/cm)  1012  1342  1254  1011 

TEMPERATURE (C)  24.9  24.6  25.9  26.3 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Sample Date 5‐21‐10              _ 
OPERATOR NAME ____ __________________ ____ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _5/21 /10     ____________   ____ TIME 0835‐0935    _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.81  3.15  4.91  6.90 

WATER LEVEL (NAVD 88)  0.67  0.83  0.94  0.73 

CHLORIDE (mg/l)  140  222  140  94.0 

CONDUCTIVITY (μmhos/cm)  1016  1224  1122  922 

TEMPERATURE (C)  25.1  25.0  25.5  25.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Sample Date 5‐28‐10              _ 
OPERATOR NAME ____ __________________ ____ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _5/28 /10     ____________   ____ TIME 1120‐1145    _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.79  3.18  4.73  6.95 

WATER LEVEL (NAVD 88)  0.69  0.80  1.12  0.68 

CHLORIDE (mg/l)  180  200  124  80.0 

CONDUCTIVITY (μmhos/cm)  1520  1330  923  773 

TEMPERATURE (C)  25.7  25.6  25.7  25.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Sample Date 6‐4‐10              _ 
OPERATOR NAME ____ __________________ ____ LICENSE # ______________________________ 
INJECTION WELL # 1 _________________________ PERMIT # 0289249‐001‐UC____  ____________ 
SAMPLING DATE _6/4/10        ____________   ____ TIME 1015‐1054    _______________  _____   __ 
 

LOCATION  SAMW #5  SAMW #6  SAMW #7  SAMW #8 

FIELD AND LABORATORY ID  5  6  7  8 

ELEV. OF TOC* (NAVD 88)  3.48**  3.98**  5.85**  7.63 

DEPTH TO WATER (TOC*)  2.92  4.25  5.00  7.05 

WATER LEVEL (NAVD 88)  0.56  ‐0.27  0.85  0.58 

CHLORIDE (mg/l)  142  190  94.0  88.0 

CONDUCTIVITY (μmhos/cm)  971  1108  856  840 

TEMPERATURE (C)  26.4  26.2  26.3  26.6 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ new TOC of casing elevation due to cutting of standpipe below grade to facilitate construction. 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Pre‐Construction________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/05/09 ___________________ TIME 0745‐0844_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  **  **  **  ** 

DEPTH TO WATER (TOC*)  3.41  4.51  3.60  3.90 

WATER LEVEL (NAVD 88)         

CHLORIDE (mg/l)  53.6  59.3  66.1  55.0 

CONDUCTIVITY (μmhos/cm)  1081  1089  990  1044 

TOTAL DISOLV. SOLIDS (mg/l)  844  840  736  788 

TEMPERATURE (C)  26.8  26.7  26.7  26.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 2________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/13/09 ___________________ TIME 1135‐1410_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  **  **  **  ** 

DEPTH TO WATER (TOC*)  2.71  4.55  3.62  3.80 

WATER LEVEL (NAVD 88)         

CHLORIDE (mg/l)  48.6  52.8  69.4  56.2 

CONDUCTIVITY (μmhos/cm)  1060  1079  948  1052 

TOTAL DISOLV. SOLIDS (mg/l)  854  876  800  824 

TEMPERATURE (C)  26.8  26.4  26.2  26.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 3________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/18/09 ___________________ TIME 1135‐1410_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  2.67  5.51  3.73  3.90 

WATER LEVEL (NAVD 88)  1.96  ‐0.12  0.82  0.77 

CHLORIDE (mg/l)  56  56  86  64 

CONDUCTIVITY (μmhos/cm)  1062  1083  934  1048 

TOTAL DISOLV. SOLIDS (mg/l)  828  844  728  824 

TEMPERATURE (C)  26.9  26.4  26.2  26.2 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 4________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _11/27/09 ___________________ TIME 1217‐1355_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.22  4.00  3.10  3.35 

WATER LEVEL (NAVD 88)  1.41  1.39  1.45  1.32 

CHLORIDE (mg/l)  66  66  78  60 

CONDUCTIVITY (μmhos/cm)  1103  1084  1029  1238 

TOTAL DISOLV. SOLIDS (mg/l)  890  860  798  944 

TEMPERATURE (C)  25.7  25.7  25.6  25.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 5________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/04/09 ___________________ TIME 1229‐1412_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.64  4.32  3.46  3.81 

WATER LEVEL (NAVD 88)  0.99  1.07  1.09  0.86 

CHLORIDE (mg/l)  70.0  70.0  82.0  66.0 

CONDUCTIVITY (μmhos/cm)  1207  1286  1076  1170 

TOTAL DISOLV. SOLIDS (mg/l)  816  836  744  808 

TEMPERATURE (C)  26.1  25.7  25.5  25.3 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 6________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/09/09 ___________________ TIME 1005‐1135_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.75  4.45  3.54  3.80 

WATER LEVEL (NAVD 88)  0.88  0.94  1.01  0.87 

CHLORIDE (mg/l)  70.0  70.0  80.0  70.0 

CONDUCTIVITY (μmhos/cm)  1321  1195  1119  1269 

TOTAL DISOLV. SOLIDS (mg/l)  948  816  746  836 

TEMPERATURE (C)  26.7  25.9  25.9  25.3 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 7________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/18/09 ___________________ TIME 1147‐1215_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.31  3.18  3.49  3.16 

WATER LEVEL (NAVD 88)  1.32  2.21  1.06  1.51 

CHLORIDE (mg/l)  64.0  70.0  74.0  68.0 

CONDUCTIVITY (μmhos/cm)  1193  1157  1012  1152 

TEMPERATURE (C)  26.8  26.7  26.0  26.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 8________________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/22/09 ___________________ TIME 1145‐1300_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.30  4.31  3.41  3.62 

WATER LEVEL (NAVD 88)  1.33  1.08  1.14  1.05 

CHLORIDE (mg/l)  64.0  74.0  76.0  70.0 

CONDUCTIVITY (μmhos/cm)  1321  1365  1153  1451 

TEMPERATURE (C)  25.8  25.1  24.9  24.9 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 9________    ________ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _12/28/09 ___________________ TIME 0925‐1054_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.71  5.00  3.63  3.82 

WATER LEVEL (NAVD 88)  0.92  0.39  0.92  0.85 

CHLORIDE (mg/l)  70.0  72.0  78.0  64.0 

CONDUCTIVITY (μmhos/cm)  1327  1402  1143  1387 

TEMPERATURE (C)  25.6  24.2  24.5  23.5 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 10 (1/8/10‐1/15/10) __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/8/10_     __________________ TIME 1130‐1240_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.90  4.68  3.79  3.98 

WATER LEVEL (NAVD 88)  0.73  0.71  0.76  0.69 

CHLORIDE (mg/l)  62.0  60.0  74.0  62.0 

CONDUCTIVITY (μmhos/cm)  1186  1130  1056  1196 

TEMPERATURE (C)  25.6  24.6  24.6  24.0 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 11 (1/15/10‐1/22/10) __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/15/10_     __________________ TIME 1105‐1234_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  4.00  4.80  3.92  4.10 

WATER LEVEL (NAVD 88)  0.63  0.59  0.63  0.57 

CHLORIDE (mg/l)  51.5  54.0  67.5  54.7 

CONDUCTIVITY (μmhos/cm)  1137  1117  1050  1157 

TEMPERATURE (C)  25.2  24.2  24.0  23.6 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 12 (1/22/10‐1/29/10) __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/18/10_     __________________ TIME 1255‐1414________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.90  4.68  3.82  3.93 

WATER LEVEL (NAVD 88)  0.73  0.71  0.73  0.74 

CHLORIDE (mg/l)  62.0  62.0  78.0  70.0 

CONDUCTIVITY (μmhos/cm)  1177  1047  1028  1205 

TEMPERATURE (C)  25.4  24.0  24.1  23.4 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#1 ã

ã SAMW#2

SAMW#4 ã

ã SAMW#3
IW-2 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 13 (1/29/10‐2/5/10) __ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _1/28/10_     __________________ TIME 1255‐1414________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.90  4.66  3.83  3.95 

WATER LEVEL (NAVD 88)  0.73  0.73  0.72  0.72 

CHLORIDE (mg/l)  64.0  66.0  82.0  86.0 

CONDUCTIVITY (μmhos/cm)  1090  1005  1026  1168 

TEMPERATURE (C)  25.0  24.0  23.8  23.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 14 (2/5/10 – 2/14/10)_ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/5/10_     __________________ TIME 1029‐1117_____________  ___________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.14  3.91  3.03  3.21 

WATER LEVEL (NAVD 88)  1.49  1.48  1.52  1.46 

CHLORIDE (mg/l)  60.0  66.0  108  86.0 

CONDUCTIVITY (μmhos/cm)  1078  1157  1175  1225 

TEMPERATURE (C)  23.7  25.1  24.5  24.5 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 15 (2/12/10 – 2/19/10)_ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/11/10_     __________________ TIME 1145‐1355____________  ___________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.58  4.39  3.45  3.72 

WATER LEVEL (NAVD 88)  1.05  1.00  1.10  0.95 

CHLORIDE (mg/l)  62.0  72.0  100  84.0 

CONDUCTIVITY (μmhos/cm)  1149  1260  1102  932 

TEMPERATURE (C)  24.4  23.1  23.2  23.2 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 16 (2/19/10 – 2/25/10)_ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/19/10_     __________________ TIME 1105‐1210____________  ___________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.90  4.68  3.95  3.94 

WATER LEVEL (NAVD 88)  0.73  0.71  0.60  0.73 

CHLORIDE (mg/l)  60.0  70.0  88.0  74.0 

CONDUCTIVITY (μmhos/cm)  1129  1099  1175  1177 

TEMPERATURE (C)  25.0  23.3  23.7  23.6 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 17 (2/26/10 – 3/5/10)_ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _2/2610_     __________________ TIME 0939‐1105_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.78  4.55  3.67  3.85 

WATER LEVEL (NAVD 88)  0.85  0.84  0.88  0.82 

CHLORIDE (mg/l)  62.0  64.0  84.0  76.0 

CONDUCTIVITY (μmhos/cm)  1042  985  1001  1027 

TEMPERATURE (C)  24.5  23.6  23.7  27.3 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 18 (3/5/10 – 3/12/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/5/10_     __________________ TIME 1029‐1153_________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.85  4.64  3.78  3.90 

WATER LEVEL (NAVD 88)  0.78  0.75  0.77  0.77 

CHLORIDE (mg/l)  68.0  70.0  82.0  74.0 

CONDUCTIVITY (μmhos/cm)  1070  1044  1015  1059 

TEMPERATURE (C)  24.6  23.8  23.3  22.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 19 (3/12/10 – 3/19/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/12/10_     __________________ TIME 1157‐1243________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.75  4.55  3.40  3.90 

WATER LEVEL (NAVD 88)  0.88  0.84  1.15  0.77 

CHLORIDE (mg/l)  64.0  64.0  78.0  70.0 

CONDUCTIVITY (μmhos/cm)  1065  1011  987  1041 

TEMPERATURE (C)  24.8  24.1  23.2  23.5 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 20 (3/19/10 – 3/26/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/19/10_     __________________ TIME 1154‐1245________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.95  4.71  3.85  4.00 

WATER LEVEL (NAVD 88)  0.68  0.68  0.70  0.67 

CHLORIDE (mg/l)  64.0  64.0  88.0  70.0 

CONDUCTIVITY (μmhos/cm)  1037  1105  1181  1242 

TEMPERATURE (C)  22.5  23.4  22.8  22.9 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 21 (3/26/10 – 4/2/10) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _3/26/10_     _________________ TIME 1230‐1435 ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.40  4.18  3.33  3.48 

WATER LEVEL (NAVD 88)  1.23  1.21  1.22  1.19 

CHLORIDE (mg/l)  74.0  66.0  96.0  70.0 

CONDUCTIVITY (μmhos/cm)  1174  1015  1294  1172 

TEMPERATURE (C)  22.1  22.2  23.3  23.9 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 22 (4/2/10‐4/9/10      ) _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _4/2/10  _     _________________ TIME  1147‐1246 ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  4.73  4.44  3.62  3.76 

WATER LEVEL (NAVD 88)  ‐0.10  0.95  0.93  0.91 

CHLORIDE (mg/l)  70.0  72.0  82.0  86.0 

CONDUCTIVITY (μmhos/cm)  1042  1129  1059  1211 

TEMPERATURE (C)  24.9  25.7  24.4  24.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
** ‐ Elevation of Top of Casing will be resurveyed and submitted along with next weekly report 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 23 (4/9/10‐4/16/10)    _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _4/9/10  _     _________________ TIME  1036‐1101 ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  5.79  5.55  3.69  3.83 

WATER LEVEL (NAVD 88)  ‐1.16  0.16  0.86  0.84 

CHLORIDE (mg/l)  68.0  62.0  80.0  80.0 

CONDUCTIVITY (μmhos/cm)  1067  981  1093  996 

TEMPERATURE (C)  25.6  24.8  24.4  24.2 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 24 (4/16/10‐4/23/10)   _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _4/16/10 _     _________________ TIME 1304‐1425 ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.90  4.72  3.83  3.99 

WATER LEVEL (NAVD 88)  0.73  0.67  0.72  0.68 

CHLORIDE (mg/l)  62.0  64.0  80.0  78.0 

CONDUCTIVITY (μmhos/cm)  987  909  914  1069 

TEMPERATURE (C)  24.9  24.4  24.1  24.5 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 25 (4/23/10‐4/30/10)   _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _4/23/10 _     _________________ TIME 1320‐1435 ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.58  4.33  3.50  3.72 

WATER LEVEL (NAVD 88)  1.05  1.06  1.05  0.95 

CHLORIDE (mg/l)  96.0  76.0  236  84.0 

CONDUCTIVITY (μmhos/cm)  1022  939  1382  1052 

TEMPERATURE (C)  25.5  24.7  24.3  24.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#1 ã

ã SAMW#2

SAMW#4 ã

ã SAMW#3
IW-2 

N 



SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 26 (4/30/10‐5/7/10)   _ 
OPERATOR NAME ___________________________ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _4/30/10 _     _________________ TIME 1011‐1046  ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.68  4.35  3.49  3.66 

WATER LEVEL (NAVD 88)  0.95  1.04  1.06  1.01 

CHLORIDE (mg/l)  80.0  76.0  200  84.0 

CONDUCTIVITY (μmhos/cm)  958  915  1245  1017 

TEMPERATURE (C)  25.6  25.1  24.5  24.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 27 (5/7/10‐5/14/10)   _ 
OPERATOR NAME ________________________ ___ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _5/7/10 _     ______________  ___ TIME 1215‐1339  ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  4.00  4.78  3.88  4.07 

WATER LEVEL (NAVD 88)  0.63  0.61  0.67  0.60 

CHLORIDE (mg/l)  80.0  74.0  142  80.0 

CONDUCTIVITY (μmhos/cm)  1073  996  1113  1047 

TEMPERATURE (C)  26.1  25.5  24.7  24.8 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Week 28 (5/14/10‐5/21/10)   _ 
OPERATOR NAME ________________________ ___ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC________________ 
SAMPLING DATE _5/14/10 _     ______________  __ TIME 1445‐1559  ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  4.08  4.83  4.04  4.12 

WATER LEVEL (NAVD 88)  0.55  0.56  0.51  0.55 

CHLORIDE (mg/l)  102  70.0  112  86.0 

CONDUCTIVITY (μmhos/cm)  1235  976  1075  1053 

TEMPERATURE (C)  25.3  25.1  24.6  25.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Sample Date 5‐21‐10               _   
OPERATOR NAME ________________________ ___ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC_ _______________ 
SAMPLING DATE _5/21/10 _     ______________  __ TIME 1029‐1144  ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.90  4.68  3.82  3.95 

WATER LEVEL (NAVD 88)  0.73  0.71  0.73  0.72 

CHLORIDE (mg/l)  94.0  68.0  98.0  80.0 

CONDUCTIVITY (μmhos/cm)  1154  947  1027  948 

TEMPERATURE (C)  25.6  25.6  25.1  25.5 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Sample Date 5‐28‐10               _   
OPERATOR NAME ________________________ ___ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC_ _______________ 
SAMPLING DATE _5/28/10 _     ______________  __ TIME  1005‐1041  ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  3.98  4.21  3.83  3.99 

WATER LEVEL (NAVD 88)  0.65  1.18  0.72  0.68 

CHLORIDE (mg/l)  90.0  64.0  88.0  70.0 

CONDUCTIVITY (μmhos/cm)  1249  1137  1220  1237 

TEMPERATURE (C)  26.0  26.1  25.9  26.1 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
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SOUTHEAST DISTRICT UIC SECTION 
SURFICIAL AQUIFER MONITOR WELL (SAMW) REPORT 

FACILITY NAME  City of Hialeah RO WTP                                                                                                     
REPORT MONTH/YR.  Sample Date 6‐4‐10                _   
OPERATOR NAME ________________________ ___ LICENSE # ______________________________ 
INJECTION WELL # 2  _________________________ PERMIT # 0289249‐001‐UC_ _______________ 
SAMPLING DATE _6/4/10   _     ______________  __ TIME  1114‐1149  ________________________ 
 

LOCATION  SAMW #1  SAMW #2  SAMW #3  SAMW #4 

FIELD AND LABORATORY ID  1  2  3  4 

ELEV. OF TOC* (NAVD 88)  4.63  5.39  4.55  4.67 

DEPTH TO WATER (TOC*)  4.07  4.87  3.10  4.18 

WATER LEVEL (NAVD 88)  0.56  0.52  1.45  0.49 

CHLORIDE (mg/l)  90.0  70.0  86.0  82.0 

CONDUCTIVITY (μmhos/cm)  980  851  905  930 

TEMPERATURE (C)  26.6  26.5  26.4  26.7 

 
*TOC:  indicates the “top of the casing” of the Surficial Aquifer Monitor Well 
 
ANALYZED BY Florida Spectrum Environmental Services, Inc.  SAMPLED BY:  Youngquist Brothers, Inc. 
PHONE # (954) 978‐6400 ___________________  TITLE _____________________________________ 
 

SITE PLAN OF SAMW LOCATIONS 
 

IW‐2 

 

SAMW#1 ã

ã SAMW#2

SAMW#4 ã

ã SAMW#3
IW-2 

N 



 

 

 

 

Appendix H 
 

 

 

 

 

 



 
 
 
 
 
 

IW‐1 



WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 3

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/18/10

CASING DIAMETER: 16-inch CASING DEPTH: 2933 ft bpl

1 10000168 28.69 28.69 809 D. Barnes
2 8762 29.70 58.39 810 825 D. Barnes
3 8762 29.50 87.89 835 842 D. Barnes
4 1110000168 29.72 117.61 843 851 D. Barnes
5 1110000168 29.67 147.28 852 900 D. Barnes

6 100000142 29.73 177.01 901 907 D. Barnes

7 100000142 29.69 206.70 908 914 D. Barnes

8 110000090 29.70 236.40 915 922 D. Barnes

9 100000142 29.70 266.10 923 929 D. Barnes

10 100000142 29.67 295.77 929 936 D. Barnes

11 110000134 29.67 325.44 937 941 D. Barnes

12 110000010 29.67 355.11 942 948 D. Barnes

13 8762 29.71 384.82 949 955 D. Barnes

14 8762 29.69 414.51 956 1003 D. Barnes

15 8762 29.66 444.17 1004 1010 D. Barnes

16 110000090 29.64 473.81 1011 1015 D. Barnes

17 210000086 29.74 503.55 1016 1020 D. Barnes

18 110000090 29.68 533.23 1021 1029 D. Barnes

19 110000090 29.20 562.43 1030 1035 D. Barnes

20 110000090 29.19 591.62 1036 1044 D. Barnes

21 110000134 29.24 620.86 1045 1051 D. Barnes
22 210000086 29.17 650.03 1052 1057 D. Barnes

23 110000168 29.13 679.16 1058 1105 D. Barnes
24 110000168 29.14 708.30 1106 1110 D. Barnes
25 110000168 29.23 737.53 1111 1116 D. Barnes

26 110000168 29.49 767.02 1112 1122 D. Barnes
27 110000168 30.01 797.03 1123 1129 D. Barnes
28 110000168 29.68 826.71 1130 1136 D. Barnes

29 110000168 29.16 855.87 1137 1143 D. Barnes
30 110000168 29.15 885.02 1144 1149 D. Barnes
31 110000168 29.14 914.16 1150 1154 D. Barnes
32 110000168 29.18 943.34 1155 1200 D. Barnes
33 110000168 29.02 972.36 1201 1205 D. Barnes

34 110000168 29.12 1001.48 1206 1211 D. Barnes
35 110000168 29.21 1030.69 1212 1217 D. Barnes

FRP CASING TALLY SHEET

CONNECTION 
TIME

LOWERING 
TIME

OBSERVERCASING 
JOINT 

NUMBER

CERTIFICATE NO. CASING 
JOINT 

LENGTH

CUMULATIVE 
LENGTH (feet)



WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 2 of 3

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/18/10

CASING DIAMETER: 16-inch FRP CASING DEPTH: 2933 ft bpl

36 110000168 29.61 1060.30 1218 1222 D. Barnes
37 110000168 29.76 1090.06 1223 1227 D. Barnes
38 110000168 29.62 1119.68 1228 1253 D. Barnes
39 110000168 29.68 1149.36 1254 1258 D. Barnes
40 110000168 29.67 1179.03 1259 1303 D. Barnes

41 110000168 29.69 1208.72 1304 1308 D. Barnes

42 110000168 29.69 1238.41 1309 1314 D. Barnes

43 110000168 29.69 1268.10 1315 1319 D. Barnes

44 110000168 29.66 1297.76 1320 1324 D. Barnes

45 110000168 29.48 1327.24 1325 1328 D. Barnes

46 110000168 29.60 1356.84 1329 1333 D. Barnes

47 110000168 29.70 1386.54 1334 1338 D. Barnes

48 110000168 29.73 1416.27 1340 1344 D. Barnes

49 110000168 29.66 1445.93 1345 1352 D. Barnes

50 110000168 29.70 1475.63 1352 1356 D. Barnes

51 110000168 29.69 1505.32 1357 1401 D. Barnes

52 110000168 29.67 1534.99 1402 1407 D. Barnes

53 110000168 29.70 1564.69 1408 1412 D. Barnes

54 110000168 29.66 1594.35 1413 1417 D. Barnes

55 110000168 29.71 1624.06 1418 1422 D. Barnes

56 110000168 29.73 1653.79 1423 1428 D. Barnes
57 110000168 29.69 1683.48 1428 1432 D. Barnes

58 110000168 29.27 1712.75 1433 1438 D. Barnes
59 110000168 29.65 1742.40 1439 1443 D. Barnes
60 110000168 29.64 1772.04 1444 1448 D. Barnes

61 110000168 29.71 1801.75 1449 1453 D. Barnes
62 110000168 29.71 1831.46 1453 1458 D. Barnes
63 110000168 29.71 1861.17 1459 1504 D. Barnes

64 110000168 29.66 1890.83 1505 1509 D. Barnes
65 110000168 29.73 1920.56 1510 1514 D. Barnes
66 110000168 29.75 1950.31 1515 1519 D. Barnes
67 110000168 29.73 1980.04 1520 1524 D. Barnes
68 110000168 29.69 2009.73 1525 1530 D. Barnes

69 110000168 29.69 2039.42 1530 1534 D. Barnes
70 110000168 29.25 2068.67 1535 1539 D. Barnes

FRP CASING TALLY SHEET

CASING 
JOINT 

NUMBER

CERTIFICATE NO. CASING 
JOINT 

LENGTH

CUMULATIVE 
LENGTH (feet)

CONNECTION 
TIME

LOWERING 
TIME

OBSERVER



WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 3 of 3

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/18/10

CASING DIAMETER: 16-inch FRP CASING DEPTH: 2933 ft bpl

71 110000168 29.55 2098.22 1540 1545 D. Barnes
72 110000168 29.66 2127.88 1546 1550 D. Barnes
73 110000168 29.70 2157.58 1531 1556 D. Barnes
74 110000168 29.69 2187.27 1557 1600 D. Barnes
75 110000168 29.57 2216.84 1601 1606 D. Barnes

76 110000168 29.60 2246.44 1607 1611 D. Barnes

77 110000168 29.72 2276.16 1612 1616 D. Barnes

78 110000168 29.70 2305.86 1617 1620 D. Barnes

79 110000168 29.55 2335.41 1621 1626 D. Barnes

80 110000168 29.63 2365.04 1627 1631 D. Barnes

81 110000168 29.72 2394.76 1632 1636 D. Barnes

82 110000168 29.70 2424.46 1637 1641 D. Barnes

83 110000168 29.63 2454.09 1642 1646 D. Barnes

84 110000168 29.19 2483.28 1647 1652 D. Barnes

85 110000168 29.51 2512.79 1653 1657 D. Barnes

86 110000168 29.54 2542.33 1658 1702 D. Barnes

87 110000168 29.69 2572.02 1703 1708 D. Barnes

88 110000168 29.69 2601.71 1709 1712 D. Barnes

89 110000168 29.60 2631.31 1713 1717 D. Barnes

90 110000168 29.65 2660.96 1718 1722 D. Barnes

91 110000168 29.70 2690.66 1723 1728 D. Barnes
92 110000168 29.66 2720.32 1728 1733 D. Barnes

93 110000168 29.65 2749.97 1733 1737 D. Barnes
94 110000168 29.74 2779.71 1739 1743 D. Barnes
95 110000168 29.64 2809.35 1744 1748 D. Barnes

96 110000168 29.67 2839.02 1749 1753 D. Barnes
97 110000168 29.69 2868.71 1754 1759 D. Barnes
98 110000168 29.72 2898.43 1800 1804 D. Barnes

99 110000168 29.66 2928.09 1805 1809 D. Barnes
100 stainless steel 9.0 2937.09 0800 03/19/10 1800 03/19/10 J Abbott

Floor equals 4 ft apl.  FRP casing depth bpl (cumulative minus floor) equals 2933 ft bpl.  Agrees with 24 inch 
YBI female packer seat which equals 2974.5 ft bpl (24 inch casing seat) minus 41.60 ft (tape measured 
distance form bottom of joint 1 to bottom of female packer).

FRP CASING TALLY SHEET

CASING 
JOINT 

NUMBER

CERTIFICATE NO. CASING 
JOINT 

LENGTH

CUMULATIVE 
LENGTH (feet)

CONNECTION 
TIME

LOWERING 
TIME

OBSERVER



WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 2

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/06/10

CASING DIAMETER: 24 x 0.50 inch CASING DEPTH: 2974.5 ft bpl

1 987467 80.9 80.9 740 JA
2 10084051 73.51 154.41 825 920 JA
3 10084051,10080551,10080559 64.42 218.83 930 1020 JA
4 174265 64.57 283.4 1030 1126 JA
5 174265 64.02 347.42 1136 1212 JA

6 10080559,10084052,10084051 76.76 424.18 1220 1300 JA

7 10080559,10080551,10084052 73.05 497.23 1310 1350 JA

8 174265 51.6 548.83 1400 1430 JA

9 174265 58.89 607.72 1440 1510 JA

10 174265 65.1 672.82 1520 1554 JA

11 10080551 74.9 747.72 1610 1636 JA

12 10080559,174265,10080551 76.66 824.38 1646 1726 JA

13 10084051,174265,10084052 77.45 901.83 1736 1805 JA

14 10084051,10080551 75.98 977.81 1814 1904 RAS

15 10084052, 10084051, 10080551 75.2 1053.01 1932 2022 RAS

16 174265 66.35 1119.36 2030 2130 RAS

17 10084051 73.75 1193.11 2146 2222 RAS

18 10084052 73.45 1266.56 2239 2304 RAS

19 174265 65.55 1332.11 2318 2346 RAS

20 174265 64.83 1396.94 2357 0036 RAS

21 174265 67.67 1464.61 0045 0110 RAS
22 174265 65.81 1530.42 0130 0202 RAS

23 174265 70.66 1601.08 0211 0249 RAS
24 174265 65.15 1666.23 0255 0344 RAS
25 174265 66.36 1732.59 0352 0418 RAS

26 174265 70.09 1802.68 0427 0500 RAS
27 174265 68.72 1871.4 0515 0619 RAS
28 174265 63.47 1934.87 0626 0751 JA

29 174265 66.91 2001.78 0801 0831 JA
30 174265 68.44 2070.22 0841 0920 JA
31 174265 69.37 2139.59 0930 1013 JA
32 174265 69.99 2209.58 1026 1101 JA
33 174265 76.45 2286.03 1115 1147 JA

CASING TALLY SHEET

WELDING 
TIME

LOWERING 
TIME

OBSERVERCASING 
JOINT 

NUMBER

HEAT NUMBER CASING 
JOINT 

LENGTH

CUMULATIVE 
LENGTH (feet)



WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 2 of 2

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/06/10

CASING DIAMETER: 24 x 0.50 inch CASING DEPTH: 2974.5 ft bpl

34 174265 69.23 2355.26 1200 1245 JA
35 174265 69.27 2424.53 1300 1335 JA
36 174265 71.13 2495.66 1343 1438 JA
37 174265 71 2566.66 1448 1535 JA
38 174265 70.38 2637.04 1545 1615 JA

39 174265 70.91 2707.95 1625 1705 JA

40 174265 77.38 2785.33 1715 1744 JA

41 174265 72.6 2857.93 1754 1858 JA

42 174265 76.59 2934.52 1915 1955 RAS

43 174265 63.8 2998.32 2026 2121 RAS

bottom at 2974.5 ft bpl

Bottom 40 feet of casing coated with targuard.

3 2707

80 2857

218

347

497

607

747

901

1053

1193
1332
1464
1601
1732

1871
2001
2139

2286
2424
2566

centralizers above casing seat (ft)

CASING TALLY SHEET

CASING 
JOINT 

NUMBER

HEAT NUMBER CASING 
JOINT 

LENGTH

CUMULATIVE 
LENGTH (feet)

WELDING 
TIME

LOWERING 
TIME

OBSERVER



WELL:  IW-1 PAGE NO.: 

SITE LOCATION:  Hialeah RO DATE:

CASING DIAMETER: 34 x 0.375 inch CASING DEPTH:

1 81-07520 29.08 29.08 0750 JA
2 81-07520 39.05 68.13 0759 0836 JA
3 81-11081 39.06 107.19 0846 0915 JA
4 81-07520 39.06 146.25 0920 0950 JA
5 923558 38.7 184.95 1000 1018 JA
6 923597 38.67 223.62 1025 1050 JA
7 923597 38.72 262.34 1101 1132 JA
8 924747 38.69 301.03 1141 1205 JA
9 40832840 50.07 351.1 1215 1246 JA

10 30832820 50.08 401.18 1256 1315 JA
11 742584 50.1 451.28 1325 1345 JA
12 742568 50.12 501.4 1355 1415 JA
13 742575 50.12 551.52 1421 1442 JA
14 742578 49.96 601.48 1451 1511 JA
15 742583 50.09 651.57 1520 1537 JA
16 742578 50.06 701.63 1547 1606 JA
17 742583 50.09 751.72 1616 1635 JA
18 742581 50.1 801.82 1645 1701 JA
19 742596 50.07 851.89 1710 1732 JA
20 742596 50.07 901.96 1742 1802 JA
21 742579 50.12 952.08 1812 1826 JA
22 742574 50.12 1002.2 1837 1900 RAS
23 742574 50.15 1052.35 1912 1927 RAS
24 742570 50.1 1102.45 1937 1951 RAS
25 10833000 50.1 1152.55 2000 2018 RAS
26 10833000 50.05 1202.6 2026 2041 RAS
27 10833000 50.08 1252.68 2053 2109 RAS
28 742570 50.03 1302.71 2125 2139 RAS
29 742583 50.05 1352.76 2150 2206 RAS
30 30832820 50.12 1402.88 2216 2234 RAS
31 742584 50.03 1452.91 2251 2304 RAS
32 742584 50.01 1502.92 2317 2337 RAS
33 30832820 50.06 1552.98 2345 0010 RAS
34 742584 50.06 1603.04 0024 0041 RAS
35 742584 50.07 1653.11 0052 0113 RAS
36 30832820 50.05 1703.16 0125 0149 RAS
37 742577 50.08 1753.24 0200 0215 RAS
38 30832790 50.02 1803.26 0224 0246 RAS
39 742568 50.11 1853.37 0255 0316 RAS
40 742577 51.9 1905.27 0328 0356 RAS

PERMIT NO.:  0289249-001-UC

CASING TALLY SHEET

WELDING 
TIME

LOWERING 
TIME

OBSERVERCASING 
JOINT 

NUMBER

HEAT NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)

PROJECT NO.:  004-0122



  
 

 
CASING TALLY SHEET 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
DATE: 11/26 to 11/27/09 

 
CASING DIAMETER: 42-inch 

 
CASING DEPTH: 1075 ft bpl 

 
 

CASING 
JOINT 

NUMBER 

HEAT 
NUMBER 

CASING 
JOINT 

LENGTH 

 
CUMULATIVE 

LENGTH 

 
TIME 

 
OBSERVER 

 
WELDING 

 
LOWERING 

1 910809 11.58   1950 DL 

2 933481 38.68 50.26 1956 2025 DL 

3 920324 38.66 88.92 2054 2128 DL 

4 910809 38.67 127.59 2153 2223 DL 

5 933881 38.22 165.81 2250 2320 DL 

6 910808 38.74 204.55 2344 2408 DL 

7 933481 38.70 243.25 2428 0106 DL 

8 933881 38.70 281.95 0123 0158 DL 

9 1-9161 39.52 321.47 0240 0320 DL 

10 1-9161 39.09 360.56 0355 0434 DL 

11 1-9161 39.02 399.58 0536 0611 DL 

12 1-9161 39.02 438.60 0745 0828 JA 

13 1-9161 39.09 477.69 0840 0920 JA 

14 742582 50.08 527.77 0934 1010 JA 

15 742580 50.05 577.82 1015 1055 JA 

16 742568 50.09 627.91 1115 1144 JA 

17 742582 50.08 677.99 1150 1218 JA 

18 742580 50.08 728.07 1228 1253 JA 

19 742596 50.05 778.12 1300 1325 JA 

20 742596 50.13 828.25 1330 1356 JA 

21 742582 50.07 878.32 1401 1437 JA 

22 742580 50.07 928.39 1450 1516 JA 

23 742580 50.06 978.45 1525 1552 JA 

24 742568 50.08 1028.53 1600 1624 JA 

25 742582 51.88 1080.41 1636 1705 JA 

    Casing Depth 1075 ft bpl  

    Floor+Elev 5.41 ft above pad  

    Total Casing 1080.41  

       

 



  
 

 
CASING TALLY SHEET 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
DATE: 11/11/09 

 
CASING DIAMETER: 52-inch 

 
CASING DEPTH: 155 ft bpl 

 
 

CASING 
JOINT 

NUMBER 

HEAT 
NUMBER 

CASING 
JOINT 

LENGTH 

 
CUMULATIVE 

LENGTH 

 
TIME 

 
OBSERVER 

 
WELDING 

 
LOWERING 

1 HT1-9160 39.10   1302 DB 

2 HT1-9160 39.06 78.16 1309 1405 DB 

3 HT1-9160 39.05 117.21 1411 1502 DB 

4 HT1-9160 37.85 155.06 1511 1609 DB 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 



 
 
 
 
 
 

IW‐2 



WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 3

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/31/10

CASING DIAMETER: 16-inch CASING DEPTH: 2933 ft bpl

1 110000171 29.70 29.70 1733 1753 JA
2 110000171 29.53 59.23 1810 1819 JA
3 110000171 29.26 88.49 1825 1830 RAS
4 110000171 26.69 115.18 1836 1841 RAS
5 110000171 29.77 144.95 1844 1848 RAS

6 110000171 29.70 174.65 1852 1856 RAS

7 110000171 29.73 204.38 1900 1903 RAS

8 110000171 29.69 234.07 1907 1911 RAS

9 110000171 29.69 263.76 1914 1917 RAS

10 110000171 29.05 292.81 1920 1924 RAS

11 110000171 29.72 322.53 1927 1931 RAS

12 110000171 29.72 352.25 1933 1937 RAS

13 110000171 29.10 381.35 1940 0708 MO

14 110000171 29.46 410.81 0712 0725 MO

15 110000171 29.70 440.51 0728 0730 MO

16 110000171 29.72 470.23 0733 0739 MO

17 110000171 26.65 496.88 0742 0745 MO

18 110000171 29.78 526.66 0748 0751 MO

19 110000171 29.78 556.44 0754 0756 MO

20 110000171 29.50 585.94 0758 0802 MO

21 110000171 29.57 615.51 0804 0807 MO
22 110000171 29.61 645.12 0811 0815 MO

23 110000171 29.69 674.81 0818 0821 MO
24 110000171 29.72 704.53 0824 0827 MO
25 110000171 29.64 734.17 0829 0832 MO

26 110000171 29.63 763.80 0833 0836 MO
27 110000171 29.69 793.49 0838 0840 MO
28 110000171 29.53 823.02 0844 0847 MO

29 110000171 29.70 852.72 0849 0853 MO
30 110000171 29.70 882.42 0855 0858 MO
31 110000171 29.59 912.01 0858 0902 MO
32 110000171 29.75 941.76 0904 0908 MO
33 110000171 29.72 971.48 0909 0913 MO

34 110000171 29.71 1001.19 0915 0919 MO
35 110000171 29.72 1030.91 0920 0924 MO

FRP CASING TALLY SHEET DRAFT

OBSERVERLOWERING 
TIME

CASING 
JOINT 

NUMBER

CONNECTION 
TIME

CUMULATIVE 
LENGTH (feet)

CASING 
JOINT 

LENGTH

CERTIFICATE NO.



WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 2 of 3

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/18/10

CASING DIAMETER: 16-inch FRP CASING DEPTH: 2933 ft bpl

36 110000171 29.41 1060.32 0925 0928 MO
37 110000171 29.72 1090.04 0929 0933 MO
38 110000171 29.25 1119.29 0935 0938 MO
39 110000171 29.31 1148.60 0941 0943 MO
40 110000171 29.57 1178.17 0945 0949 MO

41 110000171 29.62 1207.89 0951 0955 MO

42 110000171 29.80 1237.62 0956 0959 MO

43 110000171 29.64 1267.27 1000 1004 MO

44 110000171 29.72 1296.48 1006 1009 MO

45 110000171 29.73 1326.24 1011 1014 MO

46 110000171 29.65 1355.94 1016 1020 MO

47 110000171 29.21 1385.56 1022 1026 MO

48 110000171 29.76 1415.36 1028 1049 MO

49 110000171 29.70 1445.00 1058 1100 MO

50 110000171 29.61 1474.61 1102 1105 MO

51 110000171 29.62 1504.23 1106 1110 MO

52 110000171 29.65 1533.88 1111 1114 MO

53 110000171 29.69 1563.57 1118 1120 MO

54 110000171 29.49 1593.06 1123 1126 MO

55 110000171 29.52 1622.58 1127 1131 MO

56 110000171 29.68 1652.26 1133 1136 MO
57 110000171 29.73 1681.99 1137 1140 MO

58 110000171 29.20 1711.19 1143 1146 MO
59 110000171 29.57 1740.76 1148 1151 MO
60 110000171 29.28 1770.04 1153 1156 MO

61 110000171 29.20 1799.24 1158 1202 MO
62 110000171 29.69 1828.93 1203 1206 MO
63 110000171 29.55 1858.48 1208 1212 MO

64 110000171 29.71 1888.19 1214 1217 MO
65 110000171 29.56 1917.75 1218 1221 MO
66 110000171 29.08 1946.83 1224 1229 MO
67 110000171 29.00 1975.83 1230 1234 MO
68 110000171 29.52 2005.35 1300 1304 MO

69 110000171 29.71 2035.06 1305 1308 MO
70 110000171 29.67 2064.73 1310 1313 MO

FRP CASING TALLY SHEET DRAFT

OBSERVERLOWERING 
TIME

CONNECTION 
TIME

CUMULATIVE 
LENGTH (feet)

CASING 
JOINT 

LENGTH

CERTIFICATE NO.CASING 
JOINT 

NUMBER



WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 3 of 3

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/31/10

CASING DIAMETER: 16-inch FRP CASING DEPTH: 2933 ft bpl

71 110000171 29.63 2094.36 1314 1317 MO
72 110000171 29.59 2123.95 1318 1322 MO
73 110000171 29.60 2153.55 1324 1327 MO
74 110000171 29.69 2183.24 1328 1332 MO
75 110000171 29.54 2212.78 1333 1336 MO

76 110000171 29.61 2242.39 1337 1341 MO

77 110000171 29.47 2271.86 1342 1346 MO

78 110000171 29.67 2301.53 1347 1351 MO

79 110000171 29.76 2331.29 1352 1355 MO

80 110000171 29.58 2360.87 1357 1400 MO

81 110000171 29.52 2390.39 1401 1405 MO

82 110000171 29.73 2420.12 1406 1410 MO

83 110000171 29.68 2449.80 1411 1415 MO

84 110000171 29.66 2479.46 1416 1420 MO

85 110000171 29.52 2508.98 1421 1425 MO

86 110000171 29.68 2538.66 1426 1431 MO

87 110000171 29.51 2568.17 1432 1436 MO

88 110000171 29.71 2597.88 1437 1441 MO

89 110000171 29.64 2627.52 1442 1446 MO

90 110000171 29.52 2657.04 1447 1451 MO

91 110000171 29.70 2686.74 1453 1457 MO
92 110000171 29.69 2716.43 1458 1503 MO

93 110000171 29.72 2746.15 1545 1559 MO
94 110000171 29.43 2775.58 1600 1604 MO
95 110000171 29.24 2804.82 1605 1609 MO

96 110000171 29.51 2834.33 1611 1615 MO
97 110000171 29.71 2864.04 1616 1621 MO
98 110000171 29.35 2893.39 1621 1625 MO

99 110000171 29.53 2922.92 1627 1632 MO

Note: Cam's number is 2928.

FRP CASING TALLY SHEET DRAFT

OBSERVERLOWERING 
TIME

CONNECTION 
TIME

CUMULATIVE 
LENGTH (feet)

CASING 
JOINT 

LENGTH

CERTIFICATE NO.CASING 
JOINT 

NUMBER



WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 2

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/20/10

CASING DIAMETER: 24 x 0.50 inch CASING DEPTH: 2975 ft bpl

CASING 
JOINT 

NUMBER

HEAT NUMBER CASING 
JOINT 

LENGTH

CUMULATIVE 
LENGTH (feet)

WELDING 
TIME

LOWERING 
TIME

CENTRALIZERS 
(ft above seat)

OBSERVER

1 987467 79.55 79.55 - 830 3, 45, 78 JA
2 174265, 174265 64.78 144.33 840 910 JA
3 174265, 174265 41.00 185.33 919 942 184 JA
4 987467 39.32 224.65 952 1021 JA
5 974156 41.13 265.78 1030 1058 264 JA
6 987467 39.13 304.91 1104 1130 JA
7 987467 39.60 344.51 1135 1159 343 JA
8 974156 41.20 385.71 1206 1237 JA
9 974156 41.30 427.01 1247 1347 426 JA

10 08604903, 08604903 41.97 468.98 1355 1421 JA
11 08604903, 08604903 41.97 510.95 1430 1455 509 JA
12 08604903, 08604903 42.04 552.99 1500 1530 JA
13 974145 41.42 594.41 1540 1625 593 JA
14 974156 41.32 635.73 1630 1710 JA
15 987467 39.29 675.02 1715 1755 674 JA
16 987467 38.55 713.57 1800 1830 JA
17 987467 37.73 751.3 1922 1955 750 RAS
18 974156 40.98 792.28 2016 2039 RAS
19 974145 41.59 833.87 2047 2116 832 RAS
20 974145 40.19 874.06 2125 2157 RAS
21 08604903, 08604903 41.87 915.93 2207 2237 914 RAS
22 08604903, 08604903 41.76 957.69 2245 2317 RAS
23 08604903, 08604903 41.97 999.66 2329 2358 998 RAS
24 987467 39.62 1039.28 0008 0032 RAS
25 987467 39.90 1079.18 0043 0112 1078 RAS
26 974158 40.80 1119.98 0122 0151 RAS
27 974156 40.88 1160.86 0158 0233 1159 RAS
28 974156 40.30 1201.16 0241 0312 RAS
29 974156 41.27 1242.43 0319 0350 1200 RAS
30 987467 39.95 1282.38 0406 0436 RAS
31 987467 38.43 1320.81 0443 0511 1241 RAS
32 987467 39.66 1360.47 0522 0557 RAS
33 987467 39.88 1400.35 0608 0709 1319 JA

CASING TALLY SHEET



WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 2 of 2

SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 03/21/10

CASING DIAMETER: 24 x 0.50 inch CASING DEPTH: 2975 ft bpl

CASING 
JOINT 

NUMBER

HEAT NUMBER CASING 
JOINT 

LENGTH

CUMULATIVE 
LENGTH (feet)

WELDING 
TIME

LOWERING 
TIME

CENTRALIZERS 
(ft above seat)

OBSERVER

34 987467 39.92 1440.27 0720 0740 JA
35 987467 38.34 1478.61 0745 0825 1477 JA
36 987467 38.11 1516.72 0835 0901 JA
37 987466 39.46 1556.18 0910 0942 1555 JA
38 10080559, 10080559, 10080559 70.80 1626.98 0952 1016 JA
39 174265, 10084052, 10084051 65.75 1692.73 1028 1110 1691 JA
40 174265, 10084051, 10080551 76.55 1769.28 1120 1154 JA
41 10084052, 174265, 10084052 67.40 1836.68 1204 1241 1835 JA
42 174265, 10084052, 10084052 72.93 1909.61 1310 1345 JA
43 10084051, 10084052 , 10084051 74.05 1983.66 1355 1430 1982 JA
44 10084051, 10080551, 10084052 74.18 2057.84 1440 1524 JA
45 10084052, 10080552, 10080551 78.09 2135.93 1545 1615 2134 JA
46 10080559, 10080559, 10084052 73.27 2209.2 1625 1705 JA
47 10084052, 174265, 10084052 71.48 2280.68 1715 1755 2279 JA
48 174265, 10084052, 174265 77.40 2358.08 1805 1927 RAS
49 10080551, 174265, 10084051 74.33 2432.41 1947 2031 2431 RAS
50 10084052, 10084052, 10084052 78.10 2510.51 2046 2120 RAS
51 10084051, 174265, 10084051 80.73 2591.24 2130 2206 2590 RAS
52 174265, 10084051, 10084051 79.22 2670.46 2216 2306 RAS
53 10084051, 174265, 10080551 74.88 2745.34 2315 0006 2744 RAS
54 174265, 10080551, 10080551 76.82 2822.16 0024 0219 RAS
55 10084051, 174265, 10084052 76.10 2898.26 0234 0809 2897 JA
56 174265, 10084052, 10080559 74.43 2972.69 0820 0920 JA
57 174265 6 2978.69 0930 1050 2975 JA

Casing joints 55,56,57 landed on 03/24/2010. Floor level is 4 ft above pad level. Casing seat sits at 2974.69 ft bp
Female of YBI packer (top) sitting at 2933.2 ft bpl.
Joints with multiple heat numbers are multiple sticks previously welded together in the yard.
Bottom 40 feet of casing coated with targuard.

CASING TALLY SHEET



WELL:  IW-2 PAGE NO.: 1 of 2

SITE LOCATION:  Hialeah RO DATE: 12/13/2010

CASING DIAMETER: 34 x 0.375 inch CASING DEPTH: 1900 FT

1 742581 50.08 50.08 0531 RS

2 742581 50.06 100.14 0740 750 RM

3 742581 50.07 150.21 0805 0825 RM

4 742584 50.11 200.32 0843 0915 RM

5 742584 50.06 250.38 0925 0933 RM

6 742580 50.1 300.48 0942 0955 RM

7 742579 50.02 350.50 1004 1050 RM

8 742579 50.03 400.53 1100 1115 RM

9 742574 50.52 451.05 1130 1150 RM

10 742598 50.08 501.13 1158 1215 RM

11 742579 50.04 551.17 1224 1240 RM

12 742581 50.05 601.22 1253 1307 RM

13 742581 50.05 651.27 1315 1334 RM

14 742596 50.11 701.38 1343 1359 RM

15 742584 50.09 751.47 1412 1427 RM

16 742581 50.12 801.59 1435 1459 RM

17 742581 50.11 851.70 1503 1526 RM

18 742580 50.1 901.80 1533 1555 RM

19 742580 50.09 951.89 1601 1616 RM

20 742580 50.08 1001.97 1650 1703 RM

21 742574 50.11 1052.08 1713 1737 RM

22 742574 50.12 1102.20 1743 1756 RM

23 742568 50.1 1152.30 1810 1825 RAS

24 742575 50.07 1202.37 1830 1900 RAS

25 742579 50.08 1252.45 1905 1921 RAS

26 742568 50.12 1302.57 1930 1948 RAS

27 742568 50.1 1352.67 1957 2012 RAS

28 742568 50.09 1402.76 2018 2046 RAS

29 742584 50.06 1452.82 2054 2116 RAS

30 742581 50.09 1502.91 2125 2143 RAS

31 742581 50.09 1553.00 2151 2213 RAS

32 742596 50.14 1603.14 2221 2239 RAS

33 742584 50.04 1653.18 2246 2305 RAS

34 742584 50.06 1703.24 2313 2330 RAS

35 742568 50.12 1753.36 2339 2358 RAS

36 742581 50.07 1803.43 0001 0025 RAS

37 742580 50.05 1853.48 0030 0055 RAS

38 742568 51.8 1905.28 0101 0140 RAS

floor & elevator -5.28 1900.00 feet bpl

PERMIT NO.:  0289249-001-UC

CASING TALLY SHEET

WELDING 
TIME

LOWERING 
TIME

OBSERVERCASING 
JOINT 

NUMBER

HEAT NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)

PROJECT NO.:  004-0122



WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 

CASING DEPTH: 1075 ft bpl PERMIT NO.:  0289249-001-UC

CASING DIAMETER:  42-inch

THICKNESS:  0.375-INCH SITE LOCATION:  Hialeah RO DATE: 12-Dec-09

1 910809 23.96 23.96 na na na

2 742598 50.05 74.01 12/11/2009 0750 BJP

3 742597 50.06 124.07 0830 0850 BJP

4 742574 50.15 174.22 0909 0935 BJP

5 742598 50.04 224.26 945 1004 BJP

6 742568 50.05 274.31 1011 1030 BJP

7 742598 50.06 324.37 1038 1058 BJP

8 10833000 50.08 374.45 1106 1124 BJP

9 10833000 50.06 424.51 1130 1153 BJP

10 742568 50.08 474.59 1201 1225 BJP

11 10833000 50.09 524.68 1228 1245 BJP

12 742572 50.13 574.81 1255 1314 BJP

13 742598 50.12 624.93 1324 1357 BJP

14 742572 50.10 675.03 1403 1440 BJP

15 742574 50.00 725.03 1446 1509 BJP

16 742572 50.10 775.13 1518 1536 BJP

17 742572 50.14 825.27 1540 1600 BJP

18 742598 50.12 875.39 1605 1632 BJP

19 742598 50.11 925.50 1635 1657 BJP

20 933491 38.05 963.55 1707 1724 BJP

21 933480 38.69 1002.24 1731 1752 BJP

22 933486 38.72 1040.96 1805 1832 BJP

23 910798 39.50 1080.46 1841 2000 RS

Centralizers installed every 100 feet at the top of each even numbered

Note: Floor height is 5.41; casing total depth is 1075.05 ft bpl

CASING TALLY SHEET

WELDING 
START TIME

LANDING 
TIME

OBSERVERCASING 
JOINT 

NUMBER

HEAT NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)



  
 

 
CASING TALLY SHEET 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
DATE: 11/20/09 

 
CASING DIAMETER: 52-inch 

 
CASING DEPTH: 154.85 ft bpl 

 
 

CASING 
JOINT 

NUMBER 

HEAT 
NUMBER 

CASING 
JOINT 

LENGTH 

 
CUMULATIVE 

LENGTH 

 
TIME 

 
OBSERVER 

 
WELDING 

 
LOWERING 

1 HT1-9160 39.00 39.00  0615 JA 

2 HT1-9160 39.05 78.05 0620 0710 JA 

3 HT1-9160 39.05 117.10 0730 0814 DB 

4 HT1-9160 37.75 154.85 0836 0906 DB 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 



 
 
 
 
 
 

DZMW‐1 



WELL: DZMW-1 PAGE NO.: 1 of 3

SITE:  Hialeah RO DATE: 4/30/2010

CASING DIAMETER:  6.625 x 0.34 inch CENTERLINE OF PACKER: 2191 FT BPL

Packer CL 4.00 4.00 - 1154 JA
1 100000194 29.61 33.61 1142 1154 JA
2 100000194 29.61 63.22 1210 1213 JA
3 100000194 29.61 92.83 1215 1218 JA
4 110000176 29.55 122.38 1221 1225 JA
5 110000176 29.54 151.92 1227 1230 JA
6 110000176 29.56 181.48 1232 1236 JA
7 110000176 29.55 211.03 1239 1242 JA
8 110000176 29.55 240.58 1244 1246 JA
9 110000176 29.55 270.13 1250 1300 JA
10 110000176 29.54 299.67 1302 1307 JA
11 110000176 29.54 329.21 1400 1402 JA
12 110000176 29.53 358.74 1405 1411 JA
13 110000176 29.54 388.28 1413 1416 JA
14 110000176 29.54 417.82 1418 1420 JA
15 110000176 29.53 447.35 1435 1438 JA
16 110000176 29.48 476.83 1440 1446 JA
17 110000176 29.49 506.32 1448 1454 JA
18 110000176 29.48 535.80 1456 1459 JA
19 110000176 29.49 565.29 1501 1504 JA
20 110000176 29.48 594.77 1505 1509 JA
21 110000176 29.49 624.26 1511 1513 JA
22 110000176 29.34 653.60 1515 1518 JA
23 110000176 29.49 683.09 1520 1522 JA
24 110000176 29.48 712.57 1524 1527 JA
25 110000176 29.48 742.05 1529 1531 JA
26 110000176 29.48 771.53 1533 1535 JA
27 110000176 29.47 801.00 1537 1539 JA
28 110000176 29.47 830.47 1541 1544 JA
29 110000176 29.46 859.93 1546 1549 JA
30 110000176 29.36 889.29 1551 1554 JA
31 110000176 29.48 918.77 1556 1558 JA
32 110000176 29.49 948.26 1600 1601 JA
33 110000176 29.49 977.75 1603 1604 JA
34 110000176 29.49 1007.24 1606 1607 JA

PROJECT NO.:  004-0122

 CASING TALLY SHEET

CASING JOINT 
NUMBER

JOB NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)

PERMIT NO.:  0289249-001-UC

CONNECTION 
TIME

LOWERING 
TIME

OBSERVER



WELL: DZMW-1 PAGE NO.: 2 of 3

SITE:  Hialeah RO DATE: 4/30/2010

CASING DIAMETER:  6.625 x 0.34 inch CENTERLINE OF PACKER: 2191 FT BPL

35 110000176 29.49 1036.73 1609 1610 JA
36 110000176 29.49 1066.22 1612 1614 JA
37 110000176 29.48 1095.70 1616 1617 JA
38 110000176 29.48 1125.18 1619 1622 JA
39 110000176 29.48 1154.66 1624 1628 JA
40 100000194 29.47 1184.13 1810 1812 JA
41 110000176 29.49 1213.62 1814 1817 JA
42 110000176 29.50 1243.12 1819 1821 JA
43 110000176 29.47 1272.59 1823 1825 JA
44 110000176 29.48 1302.07 1827 1829 JA
45 110000176 29.48 1331.55 1831 1833 JA
46 110000176 29.48 1361.03 1837 1845 DL
47 100000151 29.58 1390.61 1850 1852 DL
48 100000151 29.59 1420.20 1854 1856 DL
49 100000151 29.59 1449.79 1858 1900 DL
50 100000151 29.60 1479.39 1902 1903 DL
51 100000151 29.58 1508.97 1906 1912 DL
52 100000151 29.60 1538.57 1915 1917 DL
53 100000151 29.59 1568.16 1919 1921 DL
54 100000151 29.58 1597.74 1923 1925 DL
55 100000151 29.59 1627.33 1926 1928 DL
56 100000151 29.58 1656.91 1930 1962 DL
57 100000151 29.58 1686.49 1934 1935 DL
58 100000151 29.58 1716.07 1937 1939 DL
59 110000113 29.53 1745.60 1941 1943 DL
60 100000151 29.57 1775.17 1945 1947 DL
61 110000023 29.55 1804.72 1950 1952 DL
62 100000151 29.58 1834.30 1954 1956 DL
63 100000151 29.56 1863.86 1958 2000 DL
64 100000151 29.59 1893.45 2002 2203 DL
65 100000151 29.59 1923.04 2005 2007 DL
66 110000113 29.52 1952.56 2010 2012 DL
67 100000151 29.58 1982.14 2014 2016 DL
68 100000151 29.57 2011.71 2018 2019 DL

PROJECT NO.:  004-0122

 CASING TALLY SHEET

OBSERVERCASING JOINT 
NUMBER

JOB NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)

PERMIT NO.:  0289249-001-UC

CONNECTION 
TIME
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WELL: DZMW-1 PAGE NO.: 3 of 3

SITE:  Hialeah RO DATE: 4/30/2010

CASING DIAMETER:  6.625 x 0.34 inch CENTERLINE OF PACKER: 2191 FT BPL

69 100000151 29.59 2041.30 2022 2023 DL
70 110000113 29.52 2070.82 2026 2028 DL
71 110000113 29.53 2100.35 2032 2034 DL
72 110000113 29.53 2129.88 2037 2039 DL
73 110000113 29.22 2159.10 2042 2044 DL
74 110000082 29.48 2188.58 2046 2048 DL

SS Header 3 2191.58 2050 2130 DL

California packer center line depth should be approximately 2191 ft bpl due to torquing of FRP 
couplers and shortening total length of casing string.

PERMIT NO.:  0289249-001-UC

CONNECTION 
TIME

LOWERING 
TIME

OBSERVERCASING JOINT 
NUMBER

JOB NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)

 CASING TALLY SHEET

PROJECT NO.:  004-0122



WELL: DZMW-1 PAGE NO.: 1 of 2

SITE LOCATION:  Hialeah RO DATE: 17 April 2010

CASING DIAMETER:  12.75 x 0.375 inch CASING DEPTH: 1900 FT

1 3066991 40.22 40.22 DAB

2 3051723 40.17 80.39 0759 0823 DAB

3 73-04103 42.07 122.46 0834 0850 DAB

4 1066924 40.24 162.70 0857 0920 DAB

5 3051721 40.32 203.02 0927 0943 DAB

6 2051571 40.20 243.22 0951 1010 DAB

7 3051681 40.24 283.46 1017 1033 DAB

8 73-04103 42.08 325.54 1040 1058 DAB

9 3051721 40.25 365.79 1106 1126 DAB

10 3066951 40.18 405.97 1135 1152 DAB

11 3051721 40.37 446.34 1159 1218 DAB

12 3051641 40.30 486.64 1230 1245 DAB

13 3051723 40.17 526.81 1253 1310 DAB

14 73-04103 42.10 568.91 1319 1335 DAB

15 3066951 40.18 609.09 1343 1401 DAB

16 3051661 40.15 649.24 1408 1429 DAB

17 1066924 40.34 689.58 1438 1459 DAB

18 3051661 40.33 729.91 1506 1524 DAB

19 3051641 40.18 770.09 1532 1548 DAB

20 2051571 40.28 810.37 1557 1613 DAB

21 3051723 40.23 850.60 1620 1625 DAB

22 3051641 40.23 890.83 1644 1706 DAB

23 2067031 40.23 931.06 1714 1724 DAB

24 2051571 40.27 971.33 1740 1758 DAB

25 73-04103 39.02 1010.35 1805 1822 DAB

26 3066991 40.20 1050.55 1844 1924 RAS

27 3051681 40.23 1090.78 1933 1948 RAS

28 3051601 40.23 1131.01 1957 2013 RAS

29 2051571 40.27 1171.28 2020 2038 RAS

30 73-04103 42.06 1213.34 2043 2102 RAS

31 73-04103 42.09 1255.43 2109 2126 RAS

32 3066991 40.17 1295.60 2132 2152 RAS

33 2051571 40.19 1335.79 2156 2225 RAS

34 2051571 40.23 1376.02 2229 2247 RAS

PERMIT NO.:  0289249-001-UC

 CASING TALLY SHEET

WELDING 
TIME

LOWERING 
TIME

OBSERVERCASING JOINT 
NUMBER

HEAT NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH 

PROJECT NO.:  004-0122



WELL: DZMW-1 PAGE NO.: 2 of 2

SITE LOCATION:  Hialeah RO DATE:17 April 2010

CASING DIAMETER:  12.75 x 0.375 inch CASING DEPTH: 1900FT

35 3051681 40.25 1416.27 2251 2313 RAS

36 3051681 40.31 1456.58 2318 2333 RAS

37 3051681 40.24 1496.82 2340 2357 RAS

38 3066991 40.13 1536.95 0004 0024 RAS

39 73-04103 42.09 1579.04 0030 0057 RAS

40 3066951 40.18 1619.22 0103 0128 RAS

41 3051661 40.33 1659.55 0135 0200 RAS

42 3066951 40.32 1699.87 0206 0221 RAS

43 2051571 40.23 1740.10 0229 0249 RAS

44 2051571 40.25 1780.35 0255 0312 RAS

45 2051571 40.33 1820.68 0318 0340 RAS

46 73-04103 42.06 1862.74 0351 0410 RAS

47 73-04103 42.08 1904.82 0417 0444 RAS

minus Stickup+Floor 1899.95

Centralizers at 20 1699.87

(ft from 40.22 1820.68

bottom of 122.46

casing) 203.02

325.54

405.97

486.64

609.09

689.58

810.37

890.83

1010.35

1090.78

1171.28

1255.43

1335.79

1416.27

1496.82

1619.22

PERMIT NO.:  0289249-001-UC

 CASING TALLY SHEET

WELDING 
TIME

LOWERING 
TIME

OBSERVERCASING JOINT 
NUMBER

HEAT NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH 

PROJECT NO.:  004-0122



WELL:  MW-1 PAGE NO.: 1 of 1

SITE LOCATION:  Hialeah RO DATE: 4/6/2010

CASING DIAMETER: 20 x 0.375 inch CASING DEPTH: 1075 FT

1 08201440 27.16 27.16 0746 JA

2 08301757 42.03 69.19 0914 1010 JA

3 08101775 42.02 111.21 1015 1050 JA

4 08101775 42.02 153.23 1058 1120 JA

5 08301757 42.02 195.25 1128 1148 JA

6 08101775 42.02 237.27 1156 1216 JA

7 08301757 42.02 279.29 1224 1241 JA

8 08101775 42.02 321.31 1248 1306 JA

9 08301757 42.02 363.33 1312 1334 JA

10 08201440 42.02 405.35 1340 1407 JA

11 08101775 42.03 447.38 1415 1435 JA

12 08301757 42.02 489.40 1442 1502 JA

13 08101775 42.02 531.42 1509 1526 JA

14 08301757 42.01 573.43 1532 1548 JA

15 08101775 42.02 615.45 1556 1623 JA

16 08201440 42.03 657.48 1630 1649 JA

17 08101775 42.04 699.52 1655 1715 JA

18 08101775 42.05 741.57 1721 1740 JA

19 08301757 42.05 783.62 1807 1825 JA

20 08101775 42.02 825.64 1836 1851 RAS

21 08301757 42.04 867.68 1905 1917 RAS

22 08301756 42.03 909.71 1923 1938 RAS

23 08201440 42.02 951.73 1947 1958 RAS

24 08101775 42.02 993.75 2016 2032 RAS

25 08201440 42.02 1035.77 2040 2056 RAS

26 08301757 44.68 1080.45 2105 2125 RAS

floor & elevator -5.45 1075.00

PERMIT NO.:  0289249-001-UC

 CASING TALLY SHEET

WELDING 
TIME

LOWERING 
TIME

OBSERVERCASING 
JOINT 

NUMBER

HEAT NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)

PROJECT NO.:  004-0122



WELL:  MW-1 PAGE NO.: 1 of 1

SITE LOCATION:  Hialeah RO DATE: 3/28/2010

CASING DIAMETER: 30 x 0.375 inch CASING DEPTH: 157 FT

1 048503 39.73 39.73

2 054002 39.60 79.33

3 1-9161 39.05 118.38

Header 053606 40.00 158.38

Above Pad 1.25

Casing Below Pad Level 157.13

PERMIT NO.:  0289249-001-UC

CASING TALLY SHEET

WELDING 
TIME

LOWERING 
TIME

OBSERVERCASING 
JOINT 

NUMBER

HEAT NUMBER CASING JOINT 
LENGTH

CUMULATIVE 
LENGTH (feet)

PROJECT NO.:  004-0122
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  WELL:  I IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  03/09/10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS 
PUMPED

RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY 
(g/cm³)

CUBIC FEET 
PUMPED

SACKS 
PUMPED

0121 preflush 0.0 2.0 8.3 1.0 0.0 0.0

0127 preflush 11.9 stop 8.3 1.0 66.6 0

0131 neat w 3% CaCl 0.0 0.3 14.7 1.8 0.0 0.0

0138 neat w 3% CaCl 2.0 stop 14.7 1.8 11.2 8.9

0142 chase 0.0 2.0 8.3 1.0 0 0

0148 chase 11.9 NA 8.3 1.0 66.6 0

Wait for first shot of cement to cure.  No tag at 2970 ft bpl.

0555 neat w 3% CaCl 0.0 0.7 15.0 1.8 0.0 0.0

0558 neat w 3% CaCl 2.0 stop 15 1.8 11.2 9.1

0600 chase 0 3.8 8.3 1.0 0.0 0

0603 chase 11.4 stop 8.3 1.0 63.8 0

Wait for second shot of cement to cure. 0854 tag at 2970 ft bpl. Set tremie at 2967

0900 preflush 0.0 4.0 8.3 1.0 0.0 0.0

0904 preflush 15.9 stop 8.3 1.0 89.0 0

0927 neat w 3% CaCl 0.0 1.0 14.5 1.7 0.0 0

0930 neat w 3% CaCl 3.0 stop 14.5 1.7 16.8 13.2

0931 chase 0.0 2.7 8.3 1.0 0.0 0

0937 chase 15.9 stop 8.3 1.0 89.0 0.0

1226 preflush 0.0 2.0 8.3 1.0 0.0 0.0

1227 preflush 2.4 stop 8.3 1.0 13.4 0.0

1237 neat w 3% CaCl 0.0 1.0 14.3 1.7 0.0 0.0

1240 neat w 3% CaCl 3.0 stop 14.3 1.7 16.8 13.1

1241 chase 0.0 1.7 8.3 1.0 0.0 0.0

1247 chase 11.9 stop 8.3 1.0 66.6 0.0

Wait for forth shot of cement to cure.  1416 tag at 2967 ft bpl, no lift.  Set tremie at 2966 ft bpl.

1425 preflush 0.0 1.0 8.3 1.0 0.0 0.0

1435 preflush 10.0 stop 8.3 1.0 56.0 0.0

1454 neat w 3% CaCl 0.0 1.5 15.2 1.8 0.0 0.0

1456 neat w 3% CaCl 3.0 stop 15.2 1.8 16.8 13.9

1457 chase 0.0 1.7 8.3 1.0 0.0 0.0

1504 chase 11.9 stop 8.3 1.0 66.7 0.0

Wait for fifth shot fo cement to cure.  1720 tag at 2967 ft bpl no lift. Set tremie 2966 ft bpl.

Wait for third shot of cement to cure.  1224 tag at 2967 ft bpl.  Set t

CEMENT HOTSHOT LOG

CEMENT PLUG SET - 24-INCH CASING



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  03/09/10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS 
PUMPED

RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY 
(g/cm³)

CUBIC FEET 
PUMPED

SACKS 
PUMPED

1720 preflush 0.0 1.0 8.3 1.0 0.0 0.0

1730 preflush 11.9 stop 8.3 1.0 66.7 0.0

1454 neat w 3% CaCl 0.0 1.5 14.8 1.8 0.0 0.0

1456 neat w 3% CaCl 3.0 stop 14.8 1.8 16.8 13.5

1457 chase 0.0 1.7 8.3 1.0 0.0 0.0

1504 chase 11.9 stop 8.3 1.0 66.7 0.0

Wait for sixth shot for cement to cure. 2058 tag at 2964 ft bpl.

2214 and cottonseed 0.0 1.0 15.1 1.8 0.0 0.0

2216 and cottonseed 2.0 stop 15.1 1.8 11.2 9.2

2217 chase 0.0 1.6 8.3 1.0 0.0 0.0

2225 chase 12.4 stop 8.3 1.0 69.4 0.0

Wait for seventh shot for cement to cure.0100 tag at 2958 ft bpl.

42 gal/bbl 1.2 cf neat cement/sack 5.6 cf/bbl

CEMENT HOTSHOT LOG

CEMENT PLUG SET - 24-INCH CASING

Conversions



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  10 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY 
(g/cm³)

0300 preflush 0 10 8.3 1.0 0 0

0301 preflush 10 stop 8.3 1.0 56 0

0304 neat 0 start NA NA 0 0

0310 neat 25 5.2 15.7 1.9 140 119.4

0314 neat 50 5.3 15.7 1.9 280 238.8

0319 neat 75 5.3 15.6 1.9 420 355.9

0324 neat 100 stop 15.6 1.9 560 474.6

0324 chase 0 4 4 1.0 0 0

0327 chase 13 stop stop 1.0 73 0

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

2.2 cf 12% mix/sack

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 1



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (g/cm³)

CUBIC FEET 
PUMPED

SACKS PUMPED

1327 preflush 0 5 8.3 1.0 0 0
1328 preflush 5 stop 8.3 1.0 28 0

1331 neat 0 5.3 15.5 1.9 0 0
1336 neat 25 5.3 15.5 1.9 140 118
1341 neat 50 5.3 15.6 1.9 280 237
1345 neat 75 5.3 15.3 1.8 420 349
1351 neat 105 stop 15.6 1.9 588 498

1351 chase 0 6 8.3 1.0 0 0
1353 chase 12.5 stop 8.3 1.0 70 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
2.2 cf 12% mix/sack

CEMENT STAGE LOG

CEMENT STAGE No 2



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 11

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (g/cm³)

CUBIC FEET 
PUMPED

SACKS PUMPED

0014 preflush 0 2.5 8.3 1.0 0 0
0016 preflush 5 stop 8.3 1.0 28 0

0018 neat 0 4 15.6 1.9 0 0
0021 neat 12 5 15.6 1.9 67 57
0024 neat 25 stop 15.6 1.9 140 119

0027 6% gel 0 5 13.7 1.7 0 0
0032 6% gel 25 5 13.7 1.7 140 119
0037 6% gel 50 5 13.8 1.7 280 200
0042 6% gel 75 5 13.7 1.7 420 281
0047 6% gel 100 4.9 13.7 1.7 560 362
0052 6% gel 125 5 13.7 1.7 700 443
0056 6% gel 141 stop 13.7 1.7 790 494

0056 chase 0 4 8.3 1.0 0 0
0059 chase 11.5 stop 8.3 1.0 64 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
2.2 cf 12% mix/sack

CEMENT STAGE LOG

CEMENT STAGE No 3

stop pumping and pull a single

1.73 of 6% mix / sack



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 11

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (g/cm³)

CUBIC FEET 
PUMPED

SACKS PUMPED

1319 preflush 0 5 8.3 1.0 0 0

1320 preflush 5 stop 8.3 1.0 28 0

1322 6% gel 0 5 13.4 1.6 0 0

1325 6% gel 12 5 13.4 1.6 67 39

1327 6% gel 25 5 13.5 1.6 140 81

1332 6% gel 50 5 13.5 1.6 280 162

1337 6% gel 75 5 13.6 1.6 420 243

1341 6% gel 100 stop 13.6 1.6 560 324

1342 pull pups

1345 chase 0 1.4 8.3 1.0 0 0

1352 chase 10 stop 8.3 1.0 56 0

1353 pull single and 4 stands, perform chase follow up.

note:Chased in tremie only, line between tanker and tremie was removed.

Conversion factors

5.6 cf/bbl

1.73 cf 6%/sack

CEMENT STAGE LOG

CEMENT STAGE No 4



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 12

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (g/cm³)

CUBIC FEET 
PUMPED

SACKS PUMPED

0134 preflush 0 2.5 8.3 1.0 0 0

0136 preflush 5 stop 8.3 1.0 28 0

0143 6% 0 5 13.5 1.6 0 0

0147 6% 12 5 0.0 67 39

0149 6% 25 5 13.6 1.6 140 81

0154 6% 55 5 13.6 1.6 308 178

0158 6% 75 5 13.7 1.7 420 243

0204 6% 100 5 13.6 1.6 560 324

0208 6% 120 5 13.6 1.6 672 388

0208 chase 0 5 8.3 1.0 0 0

0210 chase 10.75 5 8.3 1.0 60 0

Conversion factors

5.6 cf/bbl

1.73 cf 6%/sack

CEMENT STAGE LOG

CEMENT STAGE No 5



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 12

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (g/cm³)

CUBIC FEET 
PUMPED

SACKS PUMPED

1339 preflush 0 start 8.3 1.0 0 n/a
1342 preflush 11 stop 8.3 1.0 62 n/a
1345 3% CaCl2 mix 0 5.5 15.6 1.9 0 0
1348 3% CaCl2 mix 12 5.5 15.6 1.9 67 57
1351 3% CaCl2 mix 30 5.5 15.6 1.9 168 142
1351 chase 0 start 8.3 1.0 0 n/a
1354 chase 11 end 8.3 1.0 62 n/a

Pull 2 stands + single and pups
1400 reflush 0 start 8.3 1.0 0 n/a
1402 reflush 10 end 8.3 1.0 56 n/a

Conversion factors
5.6 cf/bbl
1.73 cf 6%/sack
1.18 cf neat/sack

CEMENT STAGE LOG

CEMENT STAGE No 6



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 12

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY      ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

1725 preflush 0 start 8.3 1.0 0 n/a
1726 preflush 5 end 8.3 1.0 28 n/a
1729 3%CaCl2 mix 0 5.3 15.6 1.9 0 0
1732 3%CaCl2 mix 15 5.3 15.6 1.9 84 71
1735 3%CaCl2 mix 30 5.3 15.6 1.9 168 142
1735 chase 0 start 8.3 1.0 0 n/a
1738 chase 11 end 8.3 1.0 62 n/a

Pull 2 stands + single and pups
1745 reflush 0 start 8.3 1.0 0 n/a
1746 reflush 5 end 8.3 1.0 28 n/a

Conversion factors
5.6 cf/bbl
1.73 cf 6%/sack
1.18 cf neat/sack

CEMENT STAGE LOG

CEMENT STAGE No 7



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 12

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY      ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

2030 preflush 0 5 8.3 1.0 0 n/a

2031 preflush 5 5 8.3 1.0 28 n/a

2051 3%CaCl2* 0 5.2 15.6 1.9 0 0

2053 3%CaCl2 12 5.2 15.6 1.9 67 57

2057 3%CaCl2 30 5.2 15.6 1.9 168 142

2057 chase 0 5 8.3 1.0 0 n/a

2059 chase 10.75 5 8.3 1.0 60 n/a

Conversion factors

5.6 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

* "hot neat"

CEMENT STAGE LOG

CEMENT STAGE No 8

Pull 3 stands + 10-ft pup, then reflush with 3 bbls water.



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 12

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY      ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

2318 preflush 0 5 8.3 1.0 0 n/a

2319 preflush 5 5 8.3 1.0 28 n/a

2321 3%CaCl2* 0 5.4 15.6 1.9 0 0

2324 3%CaCl2 15 5.4 15.6 1.9 84 71

2327 3%CaCl2 30 5.4 15.6 1.9 168 142

2327 chase 0 5 8.3 1.0 0 n/a

2329 chase 10.50 5 8.3 1.0 59 n/a

Conversion factors

5.6 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

* "hot neat"

CEMENT STAGE LOG

CEMENT STAGE No 9

Pull 2.5 stands, then reflush with 3 bbls water.



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 13

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY      ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

0153 preflush 0 5 8.3 1.0 0 n/a

0154 preflush 5 5 8.3 1.0 28 n/a

0156 6% 0 5.3 13.4 1.6 0 0

0158 6% 12 5.3 13.4 1.6 67 39

0201 6% 25 5.4 13.5 1.6 140 81

0206 6% 50 5.4 13.5 1.6 280 162

0211 6% 75.00 5.4 13.6 1.6 420 243

0216 6% 100 5.0 13.6 1.6 560 324

0218

0224 6% 125 5.0 13.5 1.6 700 405

0229 6% 150 5.0 13.6 1.6 840 486

0234 6% 175 5.0 13.4 1.6 980 566

0237

0241

0243

0245 6% 200 5.0 13.5 1.6 1120 647

0249

0251

0253 6% 222 5.0 13.5 1.6 1243 719

0253 chase 0 5.0 8.3 1.0 0 n/a

0255 chase 9 5.0 8.3 1.0 50 n/a

Conversion factors

5.6 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

CEMENT STAGE LOG

CEMENT STAGE No 10

Pull 8 stands, reflush with 9 bbls water.

Shut cement pumper down to clear squeeze valve

Resume pumping

Pull one single.

Resume pumping

Pull pup and one single

Resume pumping

Pull one single

Resume pumping



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 13

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY      ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

1417 preflush 0 5 8.3 1.0 0 n/a

1419 preflush 6 5 8.3 1.0 34 n/a

1420 6% 0 5.4 13.5 1.6 0 0

1423 6% 12 5.4 13.5 1.6 67 39

1425 6% 25 5.4 13.5 1.6 140 81

1430 6% 50 5.4 13.6 1.6 280 162

1434 6% 75 5.4 13.4 1.6 420 243

1439 6% 100 5.4 13.5 1.6 560 324

1444 6% 125 5.5 13.5 1.6 700 405

1448 6% 150 5.5 13.5 1.6 840 486

1450 6% 157 5.5 13.5 1.6 879 508

1450 chase 0 5 8.3 1.0 0 n/a

1452 chase 8.5 5 8.3 1.0 48 n/a

Conversion factors

5.6 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

CEMENT STAGE LOG

CEMENT STAGE No 11

Pull single, pups and 6 stands and reflush with 5 bbls



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  2010 03 14

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY      ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

0200 preflush 0 5 8.3 1.0 0 n/a

0201 preflush 5 5 8.3 1.0 28 n/a

0204 6% 0 5.7 13.5 1.6 0 0

0206 6% 12 5.7 13.5 1.6 67 39

0208 6% 25 5.8 13.5 1.6 140 81

0213 6% 50 5.8 13.6 1.6 280 162

0217 6% 75 5.7 13.5 1.6 420 243

0221 6% 100 5.8 13.5 1.6 560 324

0225 6% 125 5.8 13.4 1.6 700 405

0229 6% 150 5.8 13.5 1.6 840 486

0234 6% 175 5.8 13.6 1.6 980 566

0238 6% 200 5.8 13.5 1.6 1120 647

0243 6% 225 5.8 13.5 1.6 1260 728

0247 6% 250 5.8 13.4 1.6 1400 809

0249 6% 260 5.8 13.4 1.6 1456 842

0249 chase 0 5 8.3 1 0 n/a

0250 chase 9 5 8.3 1 50 n/a

Conversion factors

5.6 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

CEMENT STAGE LOG

CEMENT STAGE No 12

Pull 12 stands, a single and the pups, then reflush with water.



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  3/14/10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY  ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

1437 preflush 0 5 8.3 1.0 0 n/a

1438 preflush 5 5 8.3 1.0 28 n/a

1439 6% 0 6 13.5 1.6 0 0

1442 6% 12 6 13.5 1.6 67 39

1444 6% 25 6 13.6 1.6 140 81

1449 6% 50 6 13.4 1.6 281 162

1453 6% 75 6 13.5 1.6 421 243

1457 6% 100 6 13.5 1.6 561 324

1501 6% 125 6 13.5 1.6 701 405

1505 6% 150 6 13.5 1.6 842 486

1509 6% 175 6 13.4 1.6 982 567

1513 6% 200 6 13.4 1.6 1122 649

1517 6% 225 6 13.6 1.6 1262 730

1522 6% 250 6 13.6 1.6 1403 811

1526 6% 275 6 13.5 1.6 1543 892

1528 6% 285 6 13.5 1.6 1599 924

1528 chase 0 5 8.3 1.0 0 n/a

1529 chase 5 5 8.3 1.0 28 n/a

Conversion factors

5.61 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

Pull 12 stands, pups, then reflush with water.

CEMENT STAGE LOG

CEMENT STAGE No 13



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  3/15/10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY  ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

0200 preflush 0 5 8.3 1.0 0 n/a

0201 preflush 5 5 8.3 1.0 28 n/a

0203 6% 0 6 13.5 1.6 0 0

0205 6% 12 6 13.5 1.6 67 39

0208 6% 25 6 13.5 1.6 140 81

0212 6% 50 6 13.6 1.6 281 162

0216 6% 75 6 13.5 1.6 421 243

0220 6% 100 6 13.6 1.6 561 324

0224 6% 125 6 13.5 1.6 701 405

0228 6% 150 6 13.6 1.6 842 486

0233 6% 175 6 13.6 1.6 982 567

0237 6% 200 6 13.6 1.6 1122 649

0241 6% 225 6 13.5 1.6 1262 730

0245 6% 250 6 13.5 1.6 1403 811

0249 6% 275 6 13.5 1.6 1543 892

2054 6% 301 6 13.5 1.6 1689 976

0254 chase 0 5 8.3 1.0 0 n/a

0255 chase 3 5 8.3 1.0 17 n/a

Conversion factors

5.61 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

Pull all stands and rinse out tubing.

CEMENT STAGE LOG

CEMENT STAGE No 14



  WELL:  IW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  3/17/10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

TIME MIX BBLS PUMPED RATE (BBL/MIN) WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY  ( - )

CUBIC FEET 
PUMPED

SACKS PUMPED

1618 preflush 0 5 8.3 1.0 0 n/a

1619 preflush 4 5 8.3 1.0 22 n/a

1621 6% 0 6 13.5 1.6 0 0

1624 6% 12 6 13.5 1.6 67 39

1626 6% 25 6 13.4 1.6 140 81

1630 6% 50 6 13.5 1.6 281 162

1634 6% 75 6 13.6 1.6 421 243

1639 6% 100 6 13.5 1.6 561 324

1643 6% 125 6 13.5 1.6 701 405

1647 6% 150 6 13.6 1.6 842 486

1651 6% 175 6 13.5 1.6 982 567

1651 chase 0 5 8.3 1.0 0 n/a

1652 chase 2 5 8.3 1.0 11 n/a

Conversion factors

5.61 cf/bbl

1.73 cf 6%/sack

1.18 cf neat/sack

CEMENT STAGE LOG

CEMENT STAGE No 15

Pull all stands, clean up to pit




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 34-inch 

 
STAGE: 1 (pressure grout) 

 
 

 
DATE: December 28, 2009 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

1049 preflush 0 start 0 8.3 0 0 

1049:30 preflush 5 finish 0 8.3 28 0 

        

1051:22 12% 0 start 0 12.7 0 0 

1056:30 12% 26 5.5 3 12.7 146 66 

1100:45 12% 50 5.5 10 12.6 280 128 

1105:40 12% 76 5.2 20 12.8 426 194 

1109:50 12% 100 5.2 28 12.6 560 255 

1115:15 12% 127 5.2 36 12.7 711 324 

1117:10 12% 150 5.2 43 12.7 840 383 

1124:15 12% 175 5.2 50 12.7 980 446 

        

1124:15 neat 175 5.2 50 15.7 980 446 

1131:40 neat 207 4.2 60 15.7 1159 597 

1137:45 neat 239 4.9 75 15.7 1338 748 

1142:45 neat 260 5.0 92 15.6 1456 848 

1146:08 neat 275 4.2 108 15.7 1540 920 

1150:39 neat 296 finish 130 15.7 1658 1020 

        

1151:30 chase 0 start 142 8.3 0 0 

1053:30 chase 10 finish 160 8.3 56 0 

        

        

        

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 34-inch 

 
STAGE: 2 (tremie) 

 
 

 
DATE: December 29, 2009 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0509 preflush 0 start 150 8.3 0 0 

0510 preflush 5 finish 150 8.3 28 0 

        

0511 12% 0 start 150 12.7 0 0 

0514 12% 11 5.5 150 12.7 62 28 

0517 12% 30 5.6 150 12.6 168 76 

0521 12% 50 5.6 150 12.7 280 127 

0525 12% 75 5.6 150 12.7 420 191 

0526 12% 80 stop  150 NA 448 204 

0530 12% 80 resume  150 NA 448 204 

0534 12% 101 5.5 150 12.8 566 257 

0536 12% 110 stop  150 NA 616 280 

0539 12% 110 resume  150 NA 616 280 

0545 12% 130 5.8 150 12.8 728 331 

0549 12% 155 5.8 150 12.6 868 395 

0551 12% 165 stop  150 NA 924 420 

0554 12% 165 resume  150 NA 924 420 

0558 12% 187 finish 150 12.7 1047 476 

        

0558 chase 0 start 150 8.3 0 0 

0559 chase 6.75 finish 150 8.3 38 0 

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 34-inch 

 
STAGE: 3 (tremie) 

 
 

 
DATE: December 29, 2009 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

1931 preflush 0 start 125 8.3 0 0 

1932 preflush 5 finish 125 8.3 28 0 

        

1933 12% 0 start 135 NA 0 0 

1936 12% 10 5.4 135 12.5 56 25 

1938 12% 25 5.4 135 12.7 140 64 

1943 12% 50 5.4 135 12.7 280 127 

1948 12% 75 5.4 135 12.6 420 191 

1952 12% 100 5.4 135 12.6 560 255 

1952 12% 100 Stop 135 NA 560 255 

1956 12% 100 resume 135 NA 560 255 

2001 12% 125 5.5 140 12.6 700 318 

2005 12% 150 5.5 140 12.6 840 382 

2007 12% 160 finish 140 12.6 896 407 

        

2007 chase 0 Start 140 8.3 0 0 

2009 chase 6.5 finish 140 8.3 36 0 

        

        

        

        

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 34-inch 

 
STAGE: 4 (tremie) 

 
 

 
DATE: December 30, 2009 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0757:00 preflush 0 start 143 8.3 0 0 

0759:00 preflush 5 finish 143 8.3 28 0 

        

0759:00 12% 0 start 143 NA 0 0 

0802:00 12% 10 5.5 143 12.7 56 25 

0804:30 12% 25 5.5 143 12.7 140 64 

0809:20 12% 50 5.5 143 12.5 280 127 

0814:00 12% 75 5.5 143 12.5 420 191 

0816:50 12% 93 stop 144 12.5 521 237 

Pull one cement tremie stand, flow from annulus stopped.     
0824:45 12% 93 resume 145 12.5 521 237 

0830:35 12% 125 5.5 146 12.7 700 318 

0835:15 12% 150 5.5 147 12.7 840 382 

0840:00 12% 175 stop 148 12.5 980 445 

Pull one cement tremie single.      
0843:00 12% 175 start 149 12.5 980 445 

0847:30 12% 200 5.5 151 12.6 1120 509 

0848:50 12% 206 finish 151 12.6 1154 524 

        

0849:00 chase 0 start 151 8.3 0 0 

0850:00 Chase 5.5 Finish 151 8.3 31 0 

        

        

        

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 34-inch 

 
STAGE: 5 (tremie) 

 
 

 
DATE: December 30, 2009 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

1957 preflush 0 start 200 8.3 0 0 

1958 preflush 5 finish 200 8.3 28 0 

        

2000 12% 0 start 200 12.6 0 0 

2005 12% 25 5.5 200 12.6 140 64 

2010 12% 50 stop 200 12.6 280 127 

2013 12% 50 resume 200    

2018 12% 75 5.5 200 12.6 420 191 

2023 12% 100 stop 200 12.8 560 255 

2027 12% 100 resume 200    

2032 12% 125 5.5 200 12.6 700 318 

2037 12% 150 stop 200 12.6 840 382 

2039 12% 150 resume 200    

2044 12% 175 5.5 200 12.6 980 445 

2049 12% 200 stop 200 12.6 1120 509 

2052 12% 200 resume 200    

2057 12% 225 5.5 200 12.6 1260 573 

2102 12% 250 5.5 200 12.6 1400 636 

2106 12% 274 stop 200 12.6 1534 697 

        

2106 chase 0 Start 200 8.3 0 0 

2107 chase 4 stop 200 8.3 22 0 

        

        

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 34-inch 

 
STAGE: 6 (tremie) 

 
 

 
DATE: December 31, 2009 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

1139 Preflush 0 Start 197 8.3 0 0 

1140 Preflush 5 Finish 197 8.3 28 0 

        

1156:10 12% 0 Start 195 12.7 0 0 

1159:00 12% 10 5.5 195 12.7 56 25 

1201:00 12% 25 5.5 194 12.7 140 64 

1206:00 12% 50 Stop 194 12.7 280 127 

1207 Remove single and pup.     

1210:10 12% 50 Start 194 12.7 280 127 

1214:30 12% 75 5.5 195 12.8 420 191 

1219:20 12% 100 Stop 196 12.8 560 255 

1220 Remove double.     

1223:20 12% 100 Resume 197 12.8 560 255 

1227:50 12% 125 5.5 198 12.8 700 318 

1232:25 12% 150 Stop 200 12.8 840 382 

1234 Remove double.     

1235:30 12% 150 Resume 200 12.8 840 382 

1240:20 12% 175 5.5 199 12.6 980 445 

1244:40 12% 200 Stop 201 12.6 1120 509 

1245 Remove double.     

1248:00 12% 200 Resume 202 12.6 1120 509 

1252:40 12% 225 5.5 201 12.6 1260 573 

1257:10 12% 250 5.5 200 12.6 1400 636 

1301:55 12% 275 5.5 201 12.6 1540 700 

1306:40 Start seeing cement returns at surface.    

1308:00 12% 296 Finish 200 12.6 1658 753 

        

        

2.2 ft3 of 12% mix per sack      

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 42-inch 

 
STAGE: 1 (pressure grout) 

 
 

 
DATE: 11/28/09 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0104 preflush 0 0 0 8.3 0 NA 

0108 preflush 15 3.8 0 8.3 84 NA 

        

0110 12%  0 0 0 12.7 0 0 

0114 12% 24 6.5 9 12.7 134 61 

0119 12% 52 6.2 12 12.7 291 132 

0126 12% 100 6.5 22 12.8 560 255 

0135 12% 154 6.5 50 12.7 862 392 

0143 12% 203 6.2 60 12.6 1137 517 

0153 12% 262 6.2 82 12.6 1467 667 

        

0201 neat 312 6 105 15.6 1747 904 

0213 neat 380 6 132 15.6 2128 1227 

        

0215 chase 8 4 125 8.3 22 NA 

        

        

        

        

        

        

        

        

        

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 42-inch 

 
STAGE: 2  

 
 

 
DATE: 11/29/09 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0010 preflush 0 NA NA 8.3 0 NA 

0012 preflush 15 7.5 NA 8.3  NA 

        

0014 12% 0 NA NA NA 0 0 

0022 12% 50 6.7 NA 12.7 280 127 

0029 12% 100 7.1 NA 12.6 560 255 

0035 12% 150 7.5 NA 12.7 840 382 

Pull one 
stand 

       

0040 Resume 
pumping 

150 NA NA NA 840 382 

0046 12% 200 7.0 NA 12.6 1120 509 

0053 12% 250 7.2 NA 12.7 1400 636 

0100 12% 300 7.2 NA 12.6 1680 764 

Pull one 
stand 

       

0150 Resume 
pumping 

300 NA NA NA 1680 764 

0112 12% 350 7.0 NA 12.8 1960 891 

0119 12% 400 7.5 NA 12.6 2240 1018 

0126 12% 425 3.2 NA 12.7 2380 1082 

0134 12% 450 3.4 NA 12.7 2520 1145 

0136 12% 461 NA NA 12.7 2582 1173 

Cement in 
returns 

       

        

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 52-inch 

 
STAGE: 1 (pressure grout) 

 
 

 
DATE: 11/11/09 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

1858 preflush 0 2 0 8.3 0 na 

1903 preflush 10 2 0 8.3 56 na 

1923 12% 0 5 0 12.5 0 0 

1928 12% 25 5 0 12.5 140 63 

1934 12% 50 5 0 12.6 280 127 

1941 12% 75 6 2.5 12.6 420 191 

1951 12% 106 2.5 6.0 12.6 594 270 

1954 neat 110 3.0 6.1 15.5 616 289 

1958 neat 125 3.0 8.3 15.5 700 360 

2006 neat 150 3.2 11.6 15.6 840 479 

2014 neat 175 3.0 15.1 15.6 980 598 

2020 neat 194 3.0 17.9 15.6 1086 688 

2020 chase 0 0 17.9 8.3 0 na 

2026 chase 13 13 21.0 8.3 73 na 

        

        

        

        

        

        

        

        

        

        

        

        

1.18 ft3 of neat cement per sack      

2.2 ft3 of 12% mix per sack      

        

 



 
 
 
 
 
 

IW‐2 



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  26 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

1948 preflush 0 3 8.3 1.0 0 0
1951 preflush 10 stop 8.3 1.0 56 0

1953 neat 0 start NA NA 0 0
1956 neat 13 5 15.6 1.9 73 61.7
1959 neat 25 5 15.6 1.9 140 118.6
2004 neat 50 5 15.7 1.9 280 238.8
2009 neat 75 5 15.7 1.9 420 358.2
2013 neat 100 5 15.6 1.9 560 474.6
2017 neat 120 5 15.6 1.9 672 569.5

2017 chase 0 4 8.3 1.0 0 0
2020 chase 12.5 stop 8.3 1.0 70 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
2.2 cf 12% mix/sack

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 1



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  27 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY   ( - )

1002 preflush 0 3 8.3 1.0 0 n/a
1005 preflush 10 3 8.3 1.0 56 n/a

1008 neat 0 start n/a n/a 0 0
1011 neat 13 5 15.6 1.9 73 61.7
1013 neat 25 5 15.6 1.9 140 118.6
1018 neat 50 5 15.5 1.9 280 235.8
1023 neat 75 5 15.7 1.9 420 358.2
1028 neat 100 5 15.6 1.9 560 474.6
1031 neat 112 go to chase 15.6 1.9 627 531.5

1031 chase 0 start 8.3 1.0 0 n/a
1033 chase 12 6 8.3 1.0 67 n/a

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
2.2 cf 12% mix/sack

Pull 3 stands and pups and reflush

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 2



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  27 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY   ( - )

2040 preflush 0 5 8.3 1.0 0 n/a
2042 preflush 10 5 8.3 1.0 56 n/a
2050 neat 0 5 15.6 1.9 0 0
2052 neat 12 5 15.6 1.9 67 57
2055 neat 25 5 15.6 1.9 140 119

2100
2105 6% 50 5 13.5 1.6 280 200
2110 6% 75 5 13.5 1.6 420 281
2117 6% 109 5 13.5 1.6 610 391
2117 chase 0 5 8.3 1.0 0 n/a
2120 chase 11.5 5 8.3 1.0 64 n/a

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 9% mix/sack

CEMENT STAGE No 3

Resume pumping 
Take off the three pup joints and switch to 6 percent mix.

Pull 5 stands of cement tubing.  Wait for cement to harden.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  28 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY   ( - )

0841 preflush 0 5 8.3 1.0 0 n/a

0843 preflush 10 5 8.3 1.0 56 n/a

0845 6% gel 0 start n/a n/a 0 0

0848 6% gel 12 5.1 13.4 1.6 67 39

0850 6% gel 25 5.1 13.4 1.6 140 81

0855 6% gel 50 5.0 13.5 1.6 280 162

0900 6% gel 75 5.1 13.5 1.6 420 243

0905 6% gel 100 go to chase n/a n/a 560 324

0905 chase 0 5 8.3 1.0 0 n/a

0907 chase 11 5 8.3 1.0 62 n/a

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

1.73 cf 6% mix/sack

Pull pups and 5 stands and reflush with water.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 4



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  28 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY   ( - )

2151 preflush 0 5 8.3 1.0 0 na

2153 preflush 8 5 8.3 1.0 45 na

2155 6% 0 5 13.5 1.6 0 0

2158 6% 12 5 13.5 1.6 67 39

2201 6% 25 5 13.5 1.6 140 81

2205 6% 50 5 13.6 1.6 280 162

2211 6% 77 5 13.6 1.6 431 249

2211 chase 0 5 8.3 1.0 0 na

2213 chase 11 5 8.3 1.0 60 na

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

1.73 cf 6% mix/sack

Pull the pup and 4 stands, wait for cement to harden.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 5



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  29 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

1012 preflush 0 5 8.3 1.0 0 n/a
1013 preflush 5 5 8.3 1.0 28 n/a
1015 3%CaCl2 0 start 15.6 1.9 0 0
1018 3%CaCl2 15 5 15.6 1.9 84 71
1021 3%CaCl2 30 go to chase 15.6 1.9 168 142
1021 chase 0 5 8.3 1.0 0 n/a
1024 chase 11 5 8.3 1.0 60 n/a

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 6



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  29 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

1258 preflush 0 5 8.3 1.0 0 n/a
1259 preflush 5 5 8.3 1.0 28 n/a
1301 3%CaCl2 0 start 15.6 1.9 0 0
1304 3%CaCl2 15 5 15.6 1.9 84 71
1307 3%CaCl2 30 go to chase 15.6 1.9 168 142
1307 chase 0 5 8.3 1.0 0 n/a
1309 chase 11 5 8.3 1.0 60 n/a

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

Pull pups and two doubles and reflush

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 7



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  29 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

1523 preflush 0 5 8.3 1.0 0 n/a

1524 preflush 5 5 8.3 1.0 28 n/a

1526 3%CaCl2 0 start 15.7 1.9 0 0

1530 3%CaCl2 15 5 15.7 1.9 84 71

1532 3%CaCl2 30 go to chase 15.7 1.9 168 142

1533 chase 0 5 8.3 1.0 0 n/a

1535 chase 11 5 8.3 1.0 60 n/a

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

1.73 cf 6% mix/sack

Pull  two doubles and reflush

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 8



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  29 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

1736 preflush 0 5 8.3 1.0 0 n/a

1737 preflush 5 5 8.3 1.0 28 n/a

1739 3%CaCl2 0 start 15.6 1.9 0 0

1742 3%CaCl2 15 5 15.6 1.9 84 71

1745 3%CaCl2 30 go to chase 15.6 1.9 168 142

1745 chase 0 5 8.3 1.0 0 n/a

1747 chase 10.5 5 8.3 1.0 59 n/a

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

1.73 cf 6% mix/sack

Pull pup and two doubles and reflush.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 9



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  29 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

1936 preflush 0 5 8.3 1.0 0 na
1937 preflush 5 5 8.3 1.0 28 na
1941 3%CaCl2 0 5 15.6 1.9 0 0
1944 3%CaCl2 15 5 15.6 1.9 84 71
1947 3%CaCl2 30 5 15.6 1.9 168 142
1947 chase 0 5 8.3 1.0 0 na
1949 chase 10.5 5 8.3 1.0 59 na

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

Pull pups and two stands of cement tubing.  Wait for cement to cure.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 10



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  29 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

2240 preflush 0 5 8.3 1 0 na

2241 preflush 5 5 8.3 1 28 na

2243 6% mix 0 5 13.5 1.6 0 0

2245 6% mix 12 5.3 13.5 1.6 67 39

2248 6% mix 25 5.3 13.4 1.6 140 81

2253 6% mix 50 5.3 13.4 1.6 280 162

2257 6% mix 75.0 5.3 13.5 1.6 420 243

2302 6% mix 100 5.3 13.5 1.6 560 324

2306 6% mix 120 5.3 13.5 1.6 672 388

2306 chase 0 5 8.3 1 0 na

2308 chase 9.5 5 8.3 1 53 na

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

1.73 cf 6% mix/sack

Pull five stands of cement tubing and wait for cement to cure.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 11



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  30 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

1046 preflush 0 5 8.3 1 0 n/a

1047 preflush 5 5 8.3 1 28 n/a

1050 6% gel 0 5.5 0 0

1053 6% gel 12 5.5 13.5 1.6 67 39

1055 6% gel 25 5.5 13.5 1.6 140 81

1100 6% gel 50 5.5 13.6 1.6 280 162

1104 6% gel 75 5.5 13.7 1.7 420 243

1108 6% gel 100 Stop 560 324

1112 6% gel 100 Resume 560 324

1117 6% gel 125 5.5 13.6 1.6 700 405

1121 6% gel 150 5.5 13.5 1.6 840 486

1125 6% gel 172 Stop 963 557

1129 6% gel 172 Resume 963 557

1130 6% gel 175 5.5 980 566

1130 chase 0 5 8.3 1 0 0

1132 chase 8.75 5 8.3 1 49 28

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

1.73 cf 6% mix/sack

RATE 
(BBL/MIN)

CEMENT STAGE No 12

Pull pups and one single

Showing weight.  Pull one double.

Pull five more doubles and reflush.  

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  30 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

2131 preflush 0 5 8.3 1 0 na

2140 preflush 5 5 8.3 1 28 na

2147 6% mix 0 0 13.5 1.6 0 0

2149 6% mix 12 5.5 13.5 1.6 67 39

2152 6% mix 25 5.5 13.5 1.6 140 81

2156 6% mix 50 5.5 13.4 1.6 280 162

2201 6% mix 75 5.5 13.5 1.6 420 243

2205 6% mix 100 5.5 13.5 1.6 560 324

2208

2213 6% mix 125 5.5 13.5 1.6 700 405

2218 6% mix 150 5.5 13.6 1.6 840 486

2222 6% mix 175 5.5 13.7 1.6 980 566

2227 6% mix 200 5.5 13.4 1.6 1120 647

2233

2235 6% mix 225 5.5 13.5 1.6 1260 728

2242 6% mix 260 5.5 13.5 1.6 1456 842

2242 chase 0 5 8.3 1 0 na

2244 chase 7.25 5 8.3 1 41 na

Conversion factors

5.6 cf/bbl

1.73 cf 6% mix/sack

BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 13

Pull pups, one single, and 10 stands of cement tubing.  Wait for cement to cure.

Pull one stand of cement tubing.

Resume pumping.

Tubing starting to stick, pull one stand.

Resume pumping.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  31 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

0909 preflush 0 5 8.3 1.0 0 n/a

0910 preflush 5 5 8.3 1.0 28 n/a

0912 6% gel 0 6.0 - - 0 0

0915 6% gel 12 6.1 13.5 1.6 67 39

0917 6% gel 25 6.1 13.5 1.6 140 81

0921 6% gel 50 6.1 13.5 1.6 280 162

0925 6% gel 75 6.1 13.4 1.6 420 243

0929 6% gel 100 6.1 13.4 1.6 560 324

0933 6% gel 125 6.1 13.4 1.6 700 405

0937 6% gel 150 6.1 13.6 1.6 840 486

0941 6% gel 175 6.1 13.6 1.6 980 566

0946 6% gel 200 6.1 13.5 1.6 1120 647

0950 6% gel 225 6.1 13.5 1.6 1260 728

0954 6% gel 250 6.1 13.4 1.6 1400 809

0958 6% gel 275 6.1 13.4 1.6 1540 890

1002 6% gel 300 6.1 13.5 1.6 1680 971

1005 6% gel 320 6.1 13.5 1.6 1792 1036

1005 chase 0 5 8.3 1.0 0 n/a

1006 chase 5 5 8.3 1.0 28 n/a

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

1.73 cf 6% mix/sack

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 14



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  31 MAR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

2051 preflush 0 5 8.3 1 0 na
2052 preflush 5 5 8.3 1 28 na
2054 6% mix 0 6.5 13.5 1.6 0 0
2056 6% mix 12 6.5 13.5 1.6 67 39
2058 6% mix 25 6.5 13.5 1.6 140 81
2101 6% mix 50 6.5 13.5 1.6 280 162
2105 6% mix 75 6.5 13.6 1.6 420 243
2109 6% mix 100 6.5 13.5 1.6 560 324
2113 6% mix 125 6.5 13.5 1.6 700 405
2117 6% mix 150 6.5 13.4 1.6 840 486
2121 6% mix 175 6.5 13.5 1.6 980 566
2124 6% mix 200 6.5 13.3 1.6 1120 647
2128 6% mix 225 6.5 13.5 1.6 1260 728
2132 6% mix 250 6.5 13.5 1.6 1400 809
2136 6% mix 275 6.5 13.4 1.6 1540 890
2140 6% mix 300 6.5 13.4 1.6 1680 971
2143 6% mix 325 6.5 13.5 1.6 1820 1052
2145 6% mix 338 6.5 13.5 1.6 1893 1094
2145 chase 0 5 8.3 1 0 na
2146 chase 2.75 5.0 8.3 1 15 na

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

Pull all cement tubing, wait for cement to cure.

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 15



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  02 APR 10

CASING DIAMETER: 24-inch CASING THICKNESS:  0.5-inch

MIX SPECIFIC 
GRAVITY    ( - )

2347 preflush 0 5 8.3 1 0 na
2348 preflush 2 5 8.3 1 11 na
2352 6% 0 6.4 13.5 1.6 0 0
2354 6% 12 6.4 13.5 1.6 67 39
2356 6% 25 6.4 13.5 1.6 140 81
2400 6% 50 6.4 13.4 1.6 280 162
2404 6% 75 6.4 13.4 1.6 420 243
2408 6% 100 6.5 13.4 1.6 560 324
2412 6% 125 6.5 13.5 1.6 700 405
2416 6% 150 6.5 13.5 1.6 840 486
2419 6% 175 6.5 13.5 1.6 980 566
2419 chase 0 5 8.3 1 0 na
2420 chase 1.75 5 8.3 1 10 na

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

CEMENT STAGE No 16




 

 
CEMENT STAGE LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
OBSERVER: 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
D.Barnes 

 
BOREHOLE DIAMETER: 40.5-inch 

 
STAGE: 1 (pressure grout) 

 
 

 
CASING SIZE: 34x0.375-inch 

 
DATE: 01/13/10 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0748 preflush 0  0 8.3 0 n/a 

0749 preflush 10 end 0 8.3 56 n/a 

0751 Begin 12% 0    0  

0757 12% 31 5.6 5 12.7 174 79 

0800 12% 50 5.7 10 12.8 281 128 

0805 12% 78 5.7 17 12.7 438 199 

0817 12% 144 5.7 38 12.6 808 367 

Switch to neat       

0817 neat 144    808 367 

0821 neat 167 5.3 43 15.7 938 477 

0826 neat 192 6.0 58 15.7 1078 596 

0830 neat 215 5.2 69 15.7 1207 705 

0834 neat 240 5.2 80 15.7 1347 824 

0838 neat 260 5.2 92 15.6 1460 920 

0841 neat 273 5.3 100 15.8 1533 981 

0842 neat 285  110  1600 1038 

Switch to chase       

0842 chase 0 5 110 8.3 0 n/a 

0845 chase 11 5 115 8.3 62 n/a 

        

        

        

        

        

        

        

        

        

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
BOREHOLE DIAMETER: 40.5-inch 

 
STAGE: 2 

 
 

 
CASING SIZE: 34x0.375-inch 

 
DATE: 01/14/10 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0139 preflush 0 start 150 8.3 0 0 

0149 preflush 8 finish 150 8.3 45 NA 

        

0142 12% 0 start 150 NA 0 0 

0147 12% 26 5.6 150 12.6 146 66 

0153 12% 50 5.7 150 12.6 280 127 

0157 12% 85 5.7 150 12.7 476 216 

0201 12% 110 5.7 150 12.7 616 280 

0208 12% 150 5.7 150 12.6 840 382 

0214 Stop and pull a single 150 NA NA NA 

0217 12% Resume pumping 150 NA NA NA 

0222 12% 205 5.7 150 12.6 1148 522 

        

0222 Chase 0 start 150 8.3 0 0 

0224 chase 7.5 finish 150 8.3 42 NA 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
OBSERVER: 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
D.Barnes 

 
BOREHOLE DIAMETER: 40.5-inch 

 
STAGE: 3 

 
 

 
CASING SIZE: 34x0.375-inch 

 
DATE: 01/14/10 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

1617 preflush 0 n/a 180 8.3 0 n/a 

1618 preflush 6 end 180 8.3 34 n/a 

1633 Begin 12% 0 n/a 180 n/a 0 0 

1637 12% 30 6.4 180 12.8 168 76 

1641 12% 51 6.2 180 12.6 286 130 

1649 12% 100 n/a 180 n/a 560 255 

1649 Stop pumping and pull one stand.     

1654 Resume pumping.     

1655 12% 105 6.3 175 n/a 588 267 

1659 12% 130 6.3 175 12.8 728 331 

1703 12% 153 6.3 175 12.6 857 389 

1705 12% 170 n/a 175 12.7 952 433 

1705 Stop pumping and pull one stand.     

1710 Resume pumping.     

1712 12% 184 n/a 185 n/a 1030 468 

Switch to chase       

0842 chase 0 n/a 185 8.3 0 n/a 

0845 chase 6.5 n/a 185 8.3 36 n/a 

        

        

        

        

        

        

        

        

        

        

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
OBSERVER: 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
R. Stross & 

 
BOREHOLE DIAMETER: 40.5-inch 

 
STAGE: 4 

 
D. Barnes 

 
CASING SIZE: 34x0.375-inch 

 
DATE: 01/15/10 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0616 preflush 0 start 200 8.3 0 n/a 

0617 preflush 5 finish 200 8.3 28 n/a 

0619 12% 0 6.7 200 n/a 0 0 

0625 12% 35 6.6 200 12.7 196 89 

0628 12% 55 6.4 200 12.6 308 140 

0631 12% 75 n/a 200 12.6 421 191 

0634 12% 99 stop 200 n/a pull stand 252 

0638 12% 99 resume 200 n/a 556 252 

0647 12% 150 6.0 200 12.6 842 383 

0651 12% 180 6.3 190 12.6 1011 459 

0656 12% 207 finish 190 n/a 1162 528 

0656 chase 0 start 190 8.3 0 n/a 

0657 chase 5.5 finish 190 8.3 31 n/a 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  01/15/10

CASING DIAMETER: 34-inch CASING THICKNESS:  0,375-inch

MIX

1752 preflush 0 5.0 140 8.3 0 na

1753 preflush 5 5.0 140 8.3 28 na

1755 12% 0 7.0 140 12.6 0 0

1759 12% 25 7.0 150 12.6 140 64

1803 12% 50 7.0 160 12.6 280 127

1810 12% 181 7.0 180 12.7 1014 461

1817 12% 150 7.0 200 12.6 840 382

1824 12% 200 6.0 200 12.7 1120 509

1835 12% 265 6.5 200 12.7 1484 675

1841 12% 301 6.1 200 12.7 1686 766

1844 12% 323 7.0 200 12.7 1809 822

1845 chase 0 4.0 200 8.3 0 na

1846 chase 4 4.0 200 8.3 22 na

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

2.2 cf 12% mix/sack

CASING 
PRESSURE (PSI)

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS 
PUMPED

TIME BBLS 
PUMPED

RATE 
(BBL/MIN)

CEMENT STAGE No 5 



  WELL:  IW-2 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  01/16/10

CASING DIAMETER: 34-inch CASING THICKNESS:  0.375-inch

MIX

preflush 0 5.0 200 8.3 0 na

preflush 5 5.0 200 8.3 28 na

12% 0 start 200 n/a 0 0

12% 50 8.1 200 12.7 281 128

12% 100 6.4 200 12.6 561 255

12% 156 6.7 200 12.6 876 398

12% 205 6.4 205 12.6 1151 523

12% 240 6.4 205 12.6 1347 613

12% 260 6.4 205 12.6 1459 664

12% 284 end 205 n/a 1595 725

TO SURFACE no chase

Conversion factors

5.6 cf/bbl

1.18 cf neat cement/sack

2.2 cf 12% mix/sack

CASING 
PRESSURE 

(PSI)

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

CUBIC FEET 
PUMPED

SACKS 
PUMPED

TIME BBLS 
PUMPED

RATE 
(BBL/MIN)

CEMENT STAGE No 6 




 

 
CEMENT STAGE LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 42-inch 

 
STAGE: 1 (pressure grout) 

 
 

 
DATE: 12/13/09 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

0233 preflush 0 NA NA 8.3 NA NA 

0234 preflush 10 10 NA 8.3 560 NA 

        

0234 12% gel 0 NA NA NA NA NA 

0239 12% gel 25 7 11 12.5 140 64 

0243 12% gel 50 7 15 12.6 280 127 

0246 12% gel 75 7 19 12.6 420 191 

0250 12% gel 100 7 26 12.5 560 255 

0253 12% gel 125 7 36 12.7 700 318 

0257 12% gel 150 7 40 12.6 840 382 

0301 12% gel 175 7 43 12.6 980 445 

0304 12% gel 200 7 52 12.6 1120 509 

0308 12% gel 225 6 60 12.8 1260 573 

0313 12% gel 250 5.7 72 12.5 1400 636 

0316 12% gel 275 5.7 77 12.6 1540 700 

0321 12% gel 300 5.8 82 12.7 1680 764 

0325 12% gel 325 5.8 90 12.5 1820 827 

0329 12% gel 350 5.8 96 12.7 1960 891 

0333 12% gel 375 5.7 108 12.5 2100 955 

0337 12% gel 400 5.7 112 12.6 2240 1018 

0341 12% gel 425 5.7 116 12.8 2380 1082 

0344 12% gel 450 5.7 120 12.8 2520 1145 

0349 neat 475 5.7 122 15.5 2660 1264 

0352 neat 500 5.7 126 15.6 2800 1382 

0356 neat 525 5.7 132 15.7 2940 1501 

0400 neat 555 5.7 133 15.7 3108 1643 

        

0400 chase 0 NA 133 8.3 NA NA 

0402 chase 7.5 7 133 8.3 42 NA 

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 42-inch 

 
STAGE: 2 (tremie grout) 

 
 

 
DATE: 12/13/09 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
CASING 

PRESSURE 
(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

2225 Preflush 0 NA 100 8.3 0 NA 

2226 preflush 5 5 100 8.3 28 NA 

        

2228 12% gel 0 NA 100 12.7 0 0 

2238 12% gel 50 5 100 12.6 280 127 

2248 12% gel 100 5 100 12.7 560 255 

2258 12% gel 150 5 100 12.5 840 382 

2308 12% gel 200 5 100 12.6 1120 509 

2317 12% gel 248 5 100 12.6 1389 631 

        

2317 chase 0 NA 100 8.3 0 NA 

2318 chase 1.75 5 100 8.3 10 NA 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 




 

 
CEMENT STAGE LOG 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
 

 
CASING DIAMETER: 52’’ 

 
STAGE: 1 (pressure grout) 

 
 

 
DATE: 11/20/09 

 
 

 
 

 
TIME 

 
MIX 

 
BBLS 

PUMPED 

 
RATE 

(BBL/MIN) 

 
PUMPING 
PRESSURE 

(PSI) 

 
WEIGHT 

(LBS/GAL)  

 
CUBIC FEET 

PUMPED 

 
SACKS 

PUMPED 

1110 preflush 0 4 0 8.3 0 na 

1112 preflush 6 4 0 8.3 33 na 

1118 12% 0 4 0 12.6 0 0 

1125 12% 25 4.2 0 12.6 140 64 

1131 12% 50 4.7 0 12.7 281 128 

1133 12% 60 4.7 2 12.7 336 153 

1135 neat 75 4.2 4 15.3 421 225 

1142 neat 100 4.2 6 15.5 561 343 

1149 neat 125 4.7 9 15.5 701 462 

1155 neat 150 3.8 13 15.6 842 581 

1202 neat 175 2.7 20 15.6 983 700 

1207 neat 197 2.7 24 15.6 1106 805 

1207 chase 0 3 24 8.3 0 na 

1213 chase 13 3 24 8.3 72 na 

        

        

        

        

        

        

        

 



 
 
 
 
 
 

DZMW‐1 



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 05/01/10

CASING DIAMETER: 6.625-inch FRP CASING THICKNESS: 0.34 inch
TIME MIX BBLS PUMPED RATE 

(BBL/MIN)
WEIGHT 

(LBS/GAL)
SPECIFIC GRAVITY (-

)
CUBIC FEET 

PUMPED
SACKS PUMPED

1525 preflush 0 6 8.3 1.0 0 0
1526 preflush 6 stop 8.3 1.0 0 0

1530 neat 0 5 15.6 1.9 0 0
1532 neat 10 5 15.6 1.9 56 47
1534 neat 18 stop 15.6 1.9 101 85

1534 chase 0 6 8.3 1.0 0 0
1535 chase 7 stop 8.3 1.0 39 0

Pull double, getting sticky

1543 chase 7 5 8.3 1.0 39 0
1545 chase 9 stop 8.3 1.0 50 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack

STAGE 1

CEMENT STAGE LOG



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 05/02/10

CASING DIAMETER: 6.625-inch FRP CASING THICKNESS: 0.34 inch
TIME MIX BBLS PUMPED RATE 

(BBL/MIN)
WEIGHT 

(LBS/GAL)
SPECIFIC GRAVITY (-

)
CUBIC FEET 

PUMPED
SACKS PUMPED

0146 preflush 0 6 8.3 1.0 0 0
0147 preflush 5 stop 8.3 1.0 0 0

0151 neat 0 5 15.6 1.9 0 0
0152 neat 5 5 15.6 1.9 28 24
0153 neat 10 stop 15.6 1.9 56 47

0153 chase 0 6 8.3 1.0 0 0
0155 chase 5 stop 8.3 1.0 28 0

pull pups

0157 chase 5 5 8.3 1.0 28 0
0158 chase 7 stop 8.3 1.0 39 0

pull single, getting sticky

0201 chase 7 5 8.3 1.0 39 0
0202 chase 9 stop 8.3 1.0 52 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack

STAGE 2

CEMENT STAGE LOG



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE: 05/02/10

CASING DIAMETER: 6.625-inch FRP CASING THICKNESS: 0.34 inch
TIME MIX BBLS PUMPED RATE 

(BBL/MIN)
WEIGHT 

(LBS/GAL)
SPECIFIC GRAVITY (-

)
CUBIC FEET 

PUMPED
SACKS PUMPED

1128 preflush 0 5 8.3 1.0 0 0
1129 preflush 5 stop 8.3 1.0 0 0

1138 neat 0 3 15.6 1.9 0 0
1139 neat 3 stop 15.6 1.9 17 14

1139 chase 0 6 8.3 1.0 0 0
1143 chase 9 stop 8.3 1.0 52 0

pull pups and single, and add 17.5' of pups putting tremie at 1940 ft bls

1149 flush 5 5 8.3 1.0 28 0
1158 flush 7 stop 8.3 1.0 39 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack

STAGE 3

CEMENT STAGE LOG



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  18 APR 10

CASING DIAMETER: 12.75-inch CASING THICKNESS:  0.375-inch

TIME MIX BBLS PUMPED RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (-)

CUBIC FEET 
PUMPED

SACKS PUMPED CASING 
PRESSURE (PSI)

1515 preflush 0 5 8.3 1.0 0 0 n/a
1517 preflush 10 5 8.3 1.0 56 0
1520 neat 0 5 15.6 1.9 0 0
1522 neat 10 5 15.5 1.9 56 47
1525 neat 25 5 15.6 1.9 140 119
1526 neat 30 5 15.6 1.9 168 142

1529 neat 30 5 15.6 1.9 168 142
1531 neat 42 5 15.6 1.9 235 199

1534 neat 42 5 15.6 1.9 235 199
1536 neat 50 5 15.6 1.9 280 237
1537 neat 51 5 15.6 1.9 286 242

1540 neat 51 5 15.6 1.9 286 242
1541 neat 54 5 15.6 1.9 302 256
1541 chase 0 5 8.3 1.0 0 0
1542 chase 4 5 8.3 1.0 22 0

1544 chase 4 5 8.3 1.0 22 0
1546 chase 7.75 5 8.3 1.0 43 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

Stop, pull single, sticky

Stop, pull single, sticky

CEMENT STAGE No 1

CEMENT STAGE LOG

Stop, pull pups

Stop, pull double, got sticky



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  19 APR 10

CASING DIAMETER: 12.75-inch CASING THICKNESS:  0.375-inch

TIME MIX BBLS PUMPED RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (-)

CUBIC FEET 
PUMPED

SACKS PUMPED CASING 
PRESSURE (PSI)

0214 preflush start NA 8.3 1.0 NA NA NA
0216 preflush 5 3 8.3 1.0 28 NA NA

0218 6% start NA NA NA NA NA NA
0220 6% 10 5.2 13.4 1.6 56 32 NA
0223 6% 25 5.2 13.5 1.6 140 81 NA
0224
0227 6% resume NA NA NA NA NA NA
0228 6% 39 5 13.5 1.6 218.4 126.2 NA
0228
0231 6% resume NA NA NA NA NA NA
0234 6% 47 4 13.5 1.6 263.2 152.1 NA
0234
0240 6% resume NA NA NA NA NA NA
0241 6% 50 4 13.5 1.6 280.0 161.8 NA
0246 6% 75 4.5 13.5 1.6 420.0 242.8 NA
0247
0250 6% resume NA NA NA NA NA NA
0254 6% 100 4.5 13.5 1.6 560.0 323.7 NA

0257 chase start NA 8.3 1.0 NA NA NA
0259 chase 6.5 4 8.3 1.0 36.4 NA NA

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

stop and pull double

stop and pull double

CEMENT STAGE No 2

CEMENT STAGE LOG

Pull single and pup

stop and pull single



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  19 APR 10

CASING DIAMETER: 12.75-inch CASING THICKNESS:  0.375-inch

TIME MIX BBLS PUMPED RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (-)

CUBIC FEET 
PUMPED

SACKS PUMPED CASING 
PRESSURE (PSI)

1348 preflush 0 8.3 1.0 0 NA NA
1349 preflush 5 5 8.3 1.0 28 NA NA
1351 6% gel 0 0 0 NA
1353 6% gel 10 5.5 13.5 1.6 56 32 NA
1356 6% gel 25 5 13.5 1.6 140 81 NA
1358 6% gel 35 196 113 NA

1400 6% gel 35 196 113 NA
1403 6% gel 50 5.7 13.5 1.6 280 162 NA
1407 6% gel 69 386 223 NA

1409 6% gel 69 386 223 NA
1411 6% gel 75 5.7 13.6 1.6 420 243 NA
1414 6% gel 95 532 308 NA

1417 6% gel 95 532 308 NA
1418 6% gel 100 5.8 13.5 1.6 560 324 NA
1421 6% gel 115 644 372 NA
1421 chase 0 8.3 1.0 0 NA NA
1422 chase 5.75 5 8.3 1.0 32 NA NA

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

Stop, pull 7 doubles and reflush

CEMENT STAGE No 3

CEMENT STAGE LOG

Stop, pull one double

Stop, pull single

Stop, pull single



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  20 APR 10

CASING DIAMETER: 12.75-inch CASING THICKNESS:  0.375-inch

TIME MIX BBLS PUMPED RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (-)

CUBIC FEET 
PUMPED

SACKS PUMPED CASING 
PRESSURE (PSI)

0214 preflush start NA 8.3 1.0 NA NA NA
0215 preflush 5 5 8.3 1.0 28 NA NA

0217 6% gel start NA NA NA NA NA NA
0219 6% gel 10 5 13.6 1.6 56 32 NA
0222 6% gel 25 6 13.5 1.6 140 81 NA
0226 6% gel 50 6 13.5 1.6 280 162 NA
0226
0230 6% gel 66 4 13.5 1.6 370 214 NA
0233
0237 6% gel start NA NA NA NA NA NA
0239 6% gel 75 6 13.5 1.6 420 243 NA
0243 6% gel 100 6 13.5 1.6 560 324 NA
0243
0246 6% gel start NA NA NA NA NA NA
0250 6% gel 120 5 13.5 1.6 672 388 NA

0250 chase start NA 8.3 1.0 NA NA NA
0251 chase 4.5 5 8.3 1.0 25 NA NA

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

stop, pull double

CEMENT STAGE No 4

CEMENT STAGE LOG

stop, pull pups and single

stop, pull double



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  4/20/10

CASING DIAMETER: 12.75-inch CASING THICKNESS:  0.375-inch

TIME MIX BBLS PUMPED RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY (-)

CUBIC FEET 
PUMPED

SACKS PUMPED CASING 
PRESSURE (PSI)

1333 preflush 0 5 8.3 1.0 0 NA NA
1334 preflush 4 5 8.3 1.0 22 NA
1336 6% gel 0 0 0
1338 6% gel 10 6 13.5 1.6 56 32
1340 6% gel 25 6 13.5 1.6 140 81
1344 6% gel 50 280 162

1350 6% gel 50 280 162
1354 6% gel 75 6.0 13.5 1.6 420 243
1358 6% gel 100 560 324

1403 6% gel 100 560 324
1407 6% gel 125 6.0 13.7 1.7 700 405
1411 6% gel 150 840 486

1419 6% gel 150 840 486
1424 6% gel 175 6.0 13.5 1.6 980 566
1427 6% gel 189 Surface 1058 612
1427 chase 0 5 8.3 1.0 0 NA
1428 chase 2 5 8.3 1.0 11 NA

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
1.73 cf 6% mix/sack

Stop, pull three doubles

Cement at surface.  Stop, pull out, clean up.

CEMENT STAGE No 5

CEMENT STAGE LOG

Stop, pull two doubles

Stop, pull two doubles



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  07 APR 10

CASING DIAMETER: 20-inch CASING THICKNESS:  0.375-inch

TIME MIX BBLS PUMPED RATE 
(BBL/MIN)

WEIGHT 
(LBS/GAL)

SPECIFIC 
GRAVITY 
(g/cm³)

CUBIC FEET 
PUMPED

SACKS PUMPED CASING 
PRESSURE (PSI)

0559 preflush 0 4 8.3 1.0 0 0 0
0602 preflush 10 stop 8.3 1.0 56 0 0

0604 12% 0 6 12.6 1.5 0 0 0
0610 12% 25 6 12.6 1.5 140 64 13
0613 12% 50 6 12.6 1.5 280 127 22
0617 12% 75 6 12.5 1.5 420 191 37
0622 12% 100 6 12.5 1.5 560 255 56
0626 12% 125 6 12.7 1.5 700 318 71
0630 12% 150 6 12.7 1.5 840 382 84
0634 12% 175 6 12.7 1.5 980 445 102
0638 12% 200 6 12.5 1.5 1120 509 118
0643 12% 225 6 12.6 1.5 1260 573 130
0648 12% 250 6 12.6 1.5 1400 636 146
0652 12% 275 6 12.6 1.5 1540 700 157
0656 12% 300 6 12.7 1.5 1680 764 162
0700 12% 325 6 12.6 1.5 1820 827 170

0700 neat 325 6 15.6 1.9 1820 827 170
0704 neat 350 6 15.6 1.9 1960 946 180
0708 neat 375 6 15.6 1.9 2100 1065 190
0712 neat 400 6 15.6 1.9 2240 1183 200
0716 neat 425 6 15.6 1.9 2380 1302 210
0718 neat 441 stop 15.6 1.9 2470 1378 220

0718 chase 0 4 8.3 1.0 0 0 220
0720 chase 8 stop 8.3 1.0 45 0 225

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
2.2 cf 12% mix/sack

CEMENT STAGE No 1

CEMENT STAGE LOG



  WELL:  DZMW-1 PROJECT NO.:  004-0122 PAGE NO.: 1 of 1

  SITE LOCATION:  Hialeah RO PERMIT NO.:  0289249-001-UC DATE:  29 MAR 10

CASING DIAMETER: 30-inch CASING THICKNESS:  0.375-inch Depth:  157 ft bpl

MIX SPECIFIC 
GRAVITY 
(g/cm³)

CUBIC FEET 
PUMPED

0114 preflush 0 6 8.3 1 0 0
0115 preflush 5.5 6 8.3 1 31 0
0120 12% 0 6 12.6 0.0 1.5 0 0
0124 12% 25 6 12.6 5.0 1.5 140 64
0127 12% 45 6 12.6 10.0 1.5 252 115
0129 neat 50 6 15.4 11.0 1.9 280 138
0133 neat 75 6 15.6 13.0 1.9 420 257
0137 neat 100 6 15.5 17.0 1.9 560 376
0141 neat 125 6 15.5 25.0 1.9 700 494
0145 neat 145 6 15.5 28.0 1.9 812 589
0149 neat 172 6 15.5 32.0 1.9 963 717
0149 chase 0 6 8.3 30.0 1 0 0
0150 chase 4 6 8.3 30.0 1 22 0

Conversion factors
5.6 cf/bbl
1.18 cf neat cement/sack
2.2 cf 12% mix/sack

CEMENT STAGE LOG

WEIGHT 
(LBS/GAL)

SACKS PUMPEDTIME BBLS PUMPED RATE 
(BBL/MIN)

PRESSURE GROUT

CASING 
PRESSURE (PSI)



5 28 23.72881
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IW‐1 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  12.25-inch diameter pilot hole 1100 to 2156 ft bpl. 
 

DATE 
 

TIME 
 

DEPTH 
 
INCLINATION () 

 
RECORDED BY 

12/01/09 2226 1165 0.75 RAS 

12/02/09 0200 1255 0.25 RAS 

12/02/09 2310 1345 <0.25 RAS 

12/03/09 0300 1435 0.25 RAS 

12/03/09 1035 1525 0.25 RAS 

12/03/09 1545 1615 <0.25 RAS 

12/03/09 2025 1705 <0.25 RAS 

12/04/09 0213 1795 <0.25 RAS 

12/04/09 0940 1885 <0.25 BJP 

12/04/09 1645 1975 <0.25 BJP 

12/04/09 2154 2065 <0.25 BDL 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  12.25-inch diameter pilot hole to 1,100 ft bpl. 
 

DATE 
 

TIME 
 

DEPTH 
 
INCLINATION () 

 
RECORDED BY 

11/13/09 Not recorded 180 <0.25 DL 

11/13/09 Not recorded 270 <0.25 DL 

11/13/09 Not recorded 360 <0.25 SD 

11/13/09 Not recorded 450 <0.25 SD 

11/13/09 Not recorded 540 <0.25 SD 

11/13/09 Not recorded 630 <0.25 JA 

11/13/09 2220 720 <0.25 JA 

11/14/09 0440 810 0.35 JA 

11/14/09 1440 900 <0.25 SD 

11/15/09 0030 990 0.35 JA 

11/15/09 0200 1075 <0.5 SD 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  12.25-inch pilot hole INTERVAL:  1990 to 3400 ft.  
 

DATE 
 

TIME 
 
INSTRUMENT

DEPTH 

(FEET) 

 
BIT DEPTH 

(FT) 

 
INCLINATION () 

 
RECORDED BY 

01/01/10 2300 1990 2022 <0.25 DL 

01/02/10 0700 2080 2112 <0.25 DB 

01/02/10 1516 2170 2199 <0.25 DB 

01/06/10 0540 2260 2335 <0.25 DL 

01/06/10 1535 2350 2427 <0.25 DB 

01/07/10 0730 2440 2469 <0.25 DB 

01/10/10 1530 2530 2558 <0.25 RS 

01/11/10 0700 2620 2694 <0.25 RS 

01/13/10 0420 2710 2785 <0.25 RS 

01/15/10 0300 2800 2874 <0.25 RS 

01/15/10 0600 2890 2919 <0.25 RS 

01/15/10 1435 2980 3012 <0.25 DB 

01/16/10 1600 3070 3102 <0.25 DB 

01/18/10 1329 3160 3189 <0.25 DB 

01/20/10 1800 3250 3285 <0.25 DB 

01/24/10 1450 3340 3320 <0.25 RS 

01/24/10 1510 3430 3410 <0.25 RS 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  32.5 inch ream INTERVAL:  1900 to 3500 ft.  
 

DATE 
 

TIME 
 
INSTRUMENT

DEPTH 

(FEET) 

 
BIT DEPTH 

(FT) 

 
INCLINATION () 

 
RECORDED BY 

02/03/10 1026 1990 2010 <0.25 DB 

02/04/10 0107 2080 2104 <0.25 DL 

02/04/10 2100 2170 2194 <0.25 DL 

02/05/10 2000 2260 2284 <0.25 RAS 

02/07/10 1447 2350 2371 <0.25 JA 

02/09/10 2300 2440 2461 <0.25 RAS 

02/13/10 1700 2530 2584 <0.25 DB 

02/14/10 1445 2620 2674 <0.25 DB 

02/14/10 2230 2710 2723 <0.25 DL 

02/15/10 2330 2800 2855 <0.25 DL 

02/16/10 2330 2890 2948 <0.25 DL 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  40.5-inch diameter reamed borehole 
 

DATE 
 

TIME 
 
INSTRUMENT

DEPTH 

(FEET) 

BIT DEPTH 
(FEET) 

 
INCLINATION () 

 
RECORDED BY 

12/15/09 0130 1110 1114 <0.25 RAS 

12/15/09 1355 1174 1200 <0.25 JA 

12/16/09 0001 1290 1293 <0.25 RAS 

12/16/09 0935 1361 1383 <0.25 DB 

12/16/09 2215 1470 1473 <0.25 RAS 

12/17/09 1015 1543 1562 <0.25 DB 

12/18/09 0350 1650 1653 <0.25 RAS 

12/19/09 0530 1740 1743 <0.25 RAS 

12/20/09 0230 1810 1830 <0.25 BDL 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  50-inch nominal diameter reamed borehole 
 

DATE 
 

TIME 
 

DEPTH 
 
INCLINATION () 

 
RECORDED BY 

11/17/09 0800 300 <0.25 SD 

11/17/09 1630 390 0.25 SD 

11/18/09 0815 480 <0.25 JA 

11/19/09 0200 570 <0.25 JA 

11/19/09 1340 660 <0.25 SD 

11/20/09 0030 750 <0.25 JA 

11/21/09 2430 840 <0.25 DL 

11/21/09 2000 930 <0.25 DL 

11/22/09 0945 1020 <0.25 DB 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  60.5-inch borehole from 0 to 160 bpl. 
 

DATE 
 

TIME 
 

DEPTH 
 
INCLINATION () 

 
RECORDED BY 

11/10/09 not recorded 90 <0.50 DL 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



 
 
 
 
 
 

IW‐2 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  12.25-inch diameter pilot borehole 
 

DATE 
 

TIME 
 
INSTRUMENT

DEPTH 

(FEET) 

BIT DEPTH 
(FEET) 

 
INCLINATION () 

 
RECORDED BY 

12/17/09 0345 1165 1168 <0.25 RAS 

12/17/09 1053 1255 1260 <0.50 DB 

12/17/09 1725 1330 1350 <0.25 DB 

12/17/09 2134 1435 1437 0.25 RAS 

12/18/09 0115 1525 1527 <0.25 RAS 

12/18/09 0530 1615 1621 <0.25 RAS 

12/18/09 1100 1705 1710 <0.25 BDL 

12/18/09 2000 1795 1800 <0.25 RAS 

12/19/09 0220 1885 1890 0.25 RAS 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 12.25-inch pilot hole to 3500 ft bpl Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION () RECORDED BY 

1/18/10 2235 1920 1980 <0.25 DL 

1/21/10 0820 2010 2156 <0.25 DB 

1/21/10 0730 2100 2156 <0.25 DB 

1/21/10 1115 2190 2201 <0.25 DB 

1/21/10 1745 2280 2291 <0.25 DB 

1/22/10 0330 2370 2385 <0.25 DL 

1/25/10 0700 2460 2517 <0.25 RAS 

1/25/10 2145 2550 2603 <0.25 RAS 

1/26/10 0145 2640 2652 <0.25 RGM 

1/26/10 0800 2730 2745 <0.25 RGM 

1/28/10 0830 2820 2874 <0.25 DB 

1/28/10 1326 2910 2921 <0.25 DB 

1/28/10 2000 3000 3021 <0.25 RAS 

1/29/10 1049 3090 3101 <0.25 DB 

1/31/10 2000 3180 3196 <0.25 DL 

2/4/10 0742 3270 3327 <0.25 DB 

2/5/10 0145 3360 3400 <0.25 RAS 

2/6/10 1300 3450 3455 <0.25 JA 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 22.5-inch ream to 3500 ft bpl Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION (DEG) RECORDED BY 

3/03/10 0230 2980 3027 <0.25 DL 

3/05/10 0300 3070 3117 <0.25 DL 

3/09/10 0030 3160 3181 <0.25 RAS 

3/11/10 1130 3250 3270 <0.25 JA 

3/16/10 1930 3340 3406 <0.25 DL 

3/18/10 0130 3430 3498 <0.25 DL 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 32.5 inch ream to 2970 ft bpl Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION () RECORDED BY 

2/16/10 1237 1990 2010 <0.25 DB 

2/17/10 2200 2080 2148 <0.25 DL 

2/17/10 1541 2170 2190 <0.25 DB 

2/18/10 2250 2260 2283 <0.25 DL 

2/20/10 1700 2350 2370 <0.25 RS 

2/24/10 0845 2440 2496 <0.25 DH 

2/25/10 0349 2530 2540 <0.25 RS 

2/26/10 0130 2620 2630 <0.25 RS 

2/26/10 2000 2710 2720 <0.25 DL 

2/27/10 1930 2800 2858 <0.25 DL 

2/28/10 2215 2890 2948 <0.25 DL 

      

 Step to a 22.5-inch reamed borehold at 2970 ft  

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 40.5-inch diameter reamed borehole Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION () RECORDED BY 

12/31/09 0745 1084 1114 <0.25 JA 

01/01/10 0533 1204 1205 <0.25 RAS 

01/01/10 1721 1265 1295 <0.25 DB 

01/02/10 0400 1385 1385 <0.25 DL 

01/03/10 0200 1475 1475 <0.25 DL 

01/04/10 0530 1565 1565 <0.25 DL 

01/05/10 0720 1650 1655 <0.25 DB 

10/05/10 0300 1740 1745 <0.25 DL 

01/06/10 1930 1830 1835 <0.25 DL 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  50-inch nominal diameter borehole 
 

DATE 
 

TIME 
 

DEPTH 
 
INCLINATION () 

 
RECORDED BY 

11/30/09 0730 245 <0.25 RAS 

12/01/09 0300 330 0.25 RAS 

12/02/09 0030 420 <0.25 RAS 

12/02/09 1645 530 <0.25 RAS 

12/03/09 0910 600 <0.25 RAS 

12/03/09 2355 690 <0.25 RAS 

12/05/09 1705 780 <0.25 TH 

12/06/09 0915 870 <0.25 JH 

12/07/09 2130 960 <0.25 JH 

12/11/09 Apx1900 1082 <0.25 BP 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE:  60.5-inch diameter borehole from 0 to 160 bpl. 
 

DATE 
 

TIME 
 

DEPTH 
 
INCLINATION () 

 
RECORDED BY 

11/19/09 1440 90 0.375 SD 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



 
 
 
 
 
 

DZMW‐1 



 
INCLINATION SURVEY SUMMARY 

 
WELL: DZMW-1 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 11-inch diameter pilot hole 1900 to 2260 ft bpl. Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION () RECORDED BY 

04/22/10 1030 1990 2020 <0.25 DB 

04/23/10 0320 2080 2113 <0.25 RAS 

04/23/10 1340 2170 2200 <0.25 DB 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

*Driller misread, took survey early.      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: DZMW-1 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 12.25-inch diameter pilot hole 1179 to 1890 ft bpl. Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION () RECORDED BY 

04/09/10 0820 1170 1209 <0.25 MO 

04/10/10 2430 1260 1348 <0.25 DL 

04/10/10 0400 1350 1437 <0.25 MO 

04/10/10 0800 1440 1524 <0.25 MO 

04/10/10 1030 1530 1569 <0.25 MO 

04/10/10 1340 1620 1659 <0.25 MO 

04/10/10 1745 1710 1749 <0.25 MO 

04/10/10 2200 1800 1842 <0.25 DL 

04/11/10 0230 1890 1932 <0.25 DL 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

*Driller misread, took survey early.      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL: DZMW-1 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 18.5-inch diameter borehole 1078 to 1800 ft bpl. Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION 

(DEGREES) 
RECORDED BY 

04/14/10 1130 1170 1257 0.25 MO 

04/14/10 1657 1260 1347 0.25 MO 

04/14/10 2145 1350 1437 <0.25 DL 

04/15/10 0345 1440 1527 <0.25 DL 

04/15/10 1007 1530 1617 <0.25 MO 

04/16/10 0600 1620 1895 <0.25 DL 

04/16/10 0630 1710 1895 <0.25 DL 

04/16/10 0650 1800 1895 <0.25 DL 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

*Driller misread, took survey early.      



 
INCLINATION SURVEY SUMMARY 

 
WELL: DZMW-1 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 18.5-inch diameter borehole 1078 to 1800 ft bpl. Page: 1 of 1 

 
 



 
INCLINATION SURVEY SUMMARY 

 
WELL: DZMW-1 

 
PROJECT NO.: 0044-0122 

 
ENGINEER: SCHLUMBERGER  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 28.5-inch diameter borehole Page: 1 of 1 

 

DATE TIME 
INSTRUMENT DEPTH 

(FEET) 
BIT DEPTH 

(FEET) 
INCLINATION () RECORDED BY 

03/30/10 1630 180 218 <0.25 DB 

03/30/10 2445 270 309 <0.25 DL 

03/31/10 0905 360 395 <0.25 DB 

03/31/10 1845 450 486 <0.25 DB 

04/01/10 0535 540 578 <0.25 DL 

04/01/10 1000 620* 621 <0.25 DB 

04/02/10 0225 720 758 0.25 DL 

04/02/10 1900 810 845 <0.25 RAS 

04/03/10 1045 900 935 0.30 JA 

04/04/10 1115 994 1028 <0.25 JA 

04/05/10 1000 1070 1035 <0.25 JA 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

*Driller misread, took survey early.      

 



 
INCLINATION SURVEY SUMMARY 

 
WELL:DZMW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1  

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CONTRACTOR: YOUNGQUIST 

PHASE: 40.5 inch ream INTERVAL:  0 to 161 ft.  
 

DATE 
 

TIME 
 
INSTRUMENT

DEPTH 

(FEET) 

 
BIT DEPTH 

(FT) 

 
INCLINATION () 

 
RECORDED BY 

03/28/10 0734 90 123 <0.25 D. Barnes 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 



 

 

 

 

Appendix K 
 

 

 

 

 

 



 
 

WATER QUALITY ANALYSIS SUMMARY 

REVERSE AIR DISCHARGE 
WELL:  IW-1 PROJECT NO:  0044-0122 Page 1 of 2 

SITE LOCATION:  Hialeah RO PERMIT NO: 0289249-001-UC CONTRACTOR:  Youngquist 

 
DATE 

 
TIME 

 
DEPTH 

(ft) 

FIELD ANALYSIS LABORATORY ANALYSIS 

RECORDED 

BY 

 
COND. 

(μmhos) 

 
CHLORIDE 

(mg/l) 

SPECIF. 

COND. 

(umhos) 

CHLORIDE 

(mg/L) 

AMMONIA 

(mg/L) 

TKN 

(mg/L) 

12/01/09 2119 1130 1285 240  1260 220 0.06 0.47 BJP 
12/01/09 2230 1160 1840 380 1780 400 0.62 1.0 BJP 
12/01/09 2310 1190 1702 380 1640 380 0.38 0.82 BJP 
12/02/09 0105 1220 1229 220 1170 230 0.05 0.45 BJP 
12/02/09 0125 1250 1820 380 1740 410 0.05 0.85 BJP 
12/02/09 0238 1280 1749 400 1600 370 0.50 0.92 BJP 
12/02/09 0350 1320 1527 280 1420 300 0.28 1.0 BJP 
12/02/09 0415 1340 1605 320 1490 320 0.16 0.63 BJP 
12/02/09 2100 1350 1808 420 1690 400 0.35 0.81 RAS 
12/02/09 2150 1380 1665 360 1660 390 0.23 0.71 RAS 
12/03/09 0035 1410 1932 440 1820 450 0.12 0.44 RAS 
12/03/09 0120 1440 1923 420 1780 450 0.26 0.58 RAS 
12/03/09 0215 1470 1860 400 1690 430 0.22 0.57 RAS 
12/03/09 0430 1500 1905 420 1720 440 0.16 0.51 RAS 
12/03/09 0600 1530 2058 480 1870 500 0.12 0.44 RAS 
12/03/09 0645 1560 2543 620 2320 640 0.14 0.48 BJP 
12/03/09 0912 1590 2326 560 2130 590 0.11 0.77 BJP 
12/03/09 1203 1620 2296 520 2100 560 0.07 0.53 BJP 
12/03/09 1243 1650 2265 520 2130 550 0.04 0.69 BJP 
12/03/09 1448 1680 2429 600 2360 610 0.04 6.0 BJP 
12/03/09 1803 1710 5600 1600 5370 1580 0.31 2.1 RAS 
12/03/09 1848 1740 2460 600 2340 600 0.04 0.45 RAS 
12/03/09 2120 1770 3047 780 2840 790 0.04 0.39 RAS 
12/03/09 2320 1800 2982 760 2790 770 0.04 0.42 RAS 
12/04/09 0130 1830 3327 860 3080 890 0.03 0.56 RAS 
12/04/09 0340 1860 3111 820 2920 810 0.03 1.1 BJP 
12/04/09 0630 1890 3604 980 3400 950 0.04 0.59 BJP 
12/04/09 0800 1920 3635 960 3440 970 0.08 0.64 BJP 
12/04/09 1115 1950 4033 1100 3900 1120 0.05 0.58 BJP 
12/04/09 1325 1980 5970 1800 4150 1200 0.011 0.29 BJP 
12/04/09 1520 2010 5420 1500 5680 1740 0.03 0.31 BJP 
12/04/09 1730 2040 5270 2600 5530 1660 <0.01 0.26 DL 
12/04/09 2325 2070 7730 2500 8180 2600 0.10 0.31 DL 
12/05/09 0110 2100 6060 1975 6340 1940 0.02 0.30 DL 
12/05/09 1240 2130 6860 2050 4060 1160 0.02 0.55 BP 
01/02/10 1150 2160 45,090 17,490 34,200 19,100 0.52 0.86 DB 
01/02/10 1300 2190 44,910 16,611 34,100 17,500 0.42 0.80 DB 



 
 

WATER QUALITY ANALYSIS SUMMARY 

REVERSE AIR DISCHARGE 
WELL:  IW-1 PROJECT NO:  0044-0122 Page 2 of 2 

SITE LOCATION:  Hialeah RO PERMIT NO: 0289249-001-UC CONTRACTOR:  Youngquist 

 
DATE 

 
TIME 

 
DEPTH 

(ft) 

FIELD ANALYSIS LABORATORY ANALYSIS 

RECORDED 

BY 

 
COND. 

(μmhos) 

 
CHLORIDE 

(mg/l) 

SPECIF. 

COND. 

(umhos) 

CHLORIDE 

(mg/L) 

AMMONIA 

(mg/L) 

TKN 

(mg/L) 

01/03/10 2115 2220 43,200 19,140 32,900 17,900 0.35 0.74 DL 
01/03/10 2315 2250 141,500 68,760 106,400 71,700 0.88 1.1 DL 
01/04/10 0130 2280 45,130 19,050 34,800 18,400 0.33 0.70 DL 
01/06/10 0145 2310 70,400 34,200 68,000 31,000 0.33 0.75 DL 
01/06/10 0735 2340 62,200 23,250 57,300 24,000 0.28 0.66 DB 
01/06/10 0843 2370 63,100 28,500 57,900 24,500 0.27 0.64 DB 
01/06/10 1230 2400 62,100 27,000 56,800 24,500 0.25 0.65 DB 
01/06/10 1750 2430 61,400 23,000 55,000 23,500 0.20 0.55 DB 
01/07/10 0330 2460 61,300 29,750 56,100 23,500 0.18 0.53 DL 
01/07/10 1500 2490 51,200 18,450 47,900 19,500 <0.01 0.045 DL 
01/10/10 0500 2520 NM NM 46,600 20,400 <0.01 0.063 DL 
01/10/10 1330 2550 NM NM 45,700 21,200 <0.01 0.067 DL 
01/10/10 2317 3580 NM NM 45,800 20,200 <0.01 0.067 DL 
01/11/10 0515 2610 NM NM 46,300 20,000 <0.01 0.18 DL 
01/11/10 0633 2640 NM NM 45,900 19,600 <0.01 0.076 DL 
01/11/10 1000 2670 NM NM 52,900 19,154 <0.01 0.14 DL 
01/11/10 1500 2700 NM NM 52,600 19,865 <0.01 0.17 DL 
01/12/10 2315 2730 NM NM 51,000 18,759 <0.01 0.15 DL 
01/13/10 0135 2760 NM NM 51,500 19,306 <0.01 0.11 DL 
01/13/10 0510 2790 NM NM 51,400 19,411 <0.01 0.11 DL 
01/13/10 1030 2820 NM NM 52,700 19,931 <0.01 <0.045 DL 
01/15/10 0130 2850 NM NM 52,100 20,249 <0.01 0.22 DL 
01/15/10 0330 2880 NM NM 51,300 19,541 <0.01 0.20 DL 
01/15/10 0415 2910 NM NM 51,300 19,964 <0.01 0.20 DL 
01/15/10 0718 2940 NM NM 51,700 13,444 <0.01 0.11 DL 
01/15/10 1000 2970 NM NM 51,300 21,000 <0.01 0.44 DL 
01/15/10 1230 3000 NM NM 51,200 20,500 <0.01 0.23 DL 
01/15/10 1650 3030 NM NM 53,400 22,000 <0.01 0.27 DL 
01/16/10 0415 3060 NM NM 50,700 21,500 <0.01 0.14 DL 
01/16/10 1030 3090 NM NM 51,800 21,500 <0.01 0.10 DL 
01/17/10 0145 3120 NM NM 52,500 21,500 <0.01 <0.045 DL 
10/17/10 1507 3150 NM NM 53,400 22,000 <0.01 0.86 DL 
01/18/10 0530 3180 NM NM 53,600 22,000 <0.01 0.05 DL 
01/18/10 2240 3210 NM NM 53,600 22,000 <0.01 0.31 DL 
 





















 
 

WATER QUALITY ANALYSIS SUMMARY 

REVERSE AIR DISCHARGE 
WELL:  IW-2 PROJECT NO:  0044-0122 Page 1 of 2 

SITE LOCATION:  Hialeah RO PERMIT NO: 0289249-001-UC CONTRACTOR:  Youngquist 

 
DATE 

 
TIME 

 
DEPTH 

(ft) 

FIELD ANALYSIS LABORATORY ANALYSIS 

RECORDED 

BY 

 
COND. 

(μmhos) 

 
CHLORIDE 

(mg/l) 

SPECIF. 

COND. 

(umhos) 

CHLORIDE 

(mg/L) 

AMMONIA 

(mg/L) 

TKN 

(mg/L) 

12/16/09 2215 1100 1432 200 1025 142  0.51 RAS 
12/17/09 0220 1130 2014 580 1630 425 0.18 0.68 RAS 
12/17/09 0600 1160 1961 440 1560 415 0.14 0.62 RAS 
12/17/09 0700 1190 1942 400 2300 710 0.24 0.69 DB 
12/17/09 1220 1220 2847 700 4100 1560 0.12 0.77 DB 
12/17/09 1310 1250 3485 1000 2860 1060 0.06 0.50 DB 
12/17/09 1400 1280 7200 2140 5650 2250 0.07 0.62 DB 
12/17/09 1510 1310 10,580 3320 8500 3500 0.05 0.60 RAS 
12/17/09 1605 1340 8330 2560 6450 2650 0.08 0.69 RAS 
12/17/09 1915 1370 13,280 4300 10500 45400 <0.01 0.51 RAS 
12/17/09 1950 1400 11,630 3800 9100 3850 <0.01 0.50 RAS 
12/17/09 2015 1430 16,460 5500 13,000 5650 0.02 0.57 RAS 
12/17/09 2115 1460 13,190 4400 10,600 4400 <0.01 0.56 RAS 
12/17/09 2300 1490 13,000 4250 10,600 5350 <0.01 0.52 RAS 
12/18/09 2420 1520 12,620 4250 10,400 4250 <0.01 0.48 RAS 
12/18/09 0200 1550 14,720 5050 11,800 4950 <0.01 0.47 RAS 
12/18/09 0245 1580 15,540 5500 12,300 5350 <0.01 0.45 RAS 
12/18/09 0430 1610 16,430 5750 13,100 5700 <0.01 0.52 RAS 
12/18/09 0630 1640 17,370 6,190 14,100 5950 <0.01 0.51 DL 
12/18/09 0800 1670 14,980 5,245 12,700 5300 <0.01 0.63 DL 
12/18/09 1000 1700 15,090 5,290 12,500 5300 <0.01 0.68 DL 
12/18/09 1356 1730 19,400 7,290 16,300 6900 <0.01 0.68 DL 
12/18/09 1535 1760 18,090 6,300 15,200 3500 <0.01 0.57 RAS 
12/18/09 1640 1790 19,030 6,900 16,100 6700 <0.01 0.53 RAS 
12/18/09 2330 1820 25,030 9,700 20,800 9100 <0.01 0.46 RAS 
12/19/09 0100 1850 26,710 10,200 22,500 9800 <0.01 0.44 RAS 
12/19/09 0130 1880 24,860 9,000 21,200 9100 <0.01 0.52 RAS 
12/19/09 0330 1910 27,570 9,700 23,400 10,200 <0.01 0.56 RAS 
12/19/09 0500 1940 28,400 10,800 24,500 10,500 <0.01 0.45 RAS 
01/18/10 2150 1970 NM NM 64,900 26,500 0.56 0.83 DL 
01/19/10 2430 2000 NM NM 49,300 20,500 0.50 0.78 DL 
01/19/10 0145 2030 NM NM 77,900 32,000 0.56 0.75 DL 
01/20/10 0408 2060 NM NM 68,700 28,000 0.54 0.91 DL 
01/20/10 0500 2090 NM NM 68,900 28,500 0.53 0.88 DL 
01/21/10 0447 2120 NM NM 51,900 27,500 0.50 0.90 DL 
01/21/10 NM NM NM NM NM NM NM NM DL 
01/21/10 1006 2180 NM NM 54,800 30,000 0.49 0.80 DL 



 
 

WATER QUALITY ANALYSIS SUMMARY 

REVERSE AIR DISCHARGE 
WELL:  IW-2 PROJECT NO:  0044-0122 Page 2 of 2 

SITE LOCATION:  Hialeah RO PERMIT NO: 0289249-001-UC CONTRACTOR:  Youngquist 

 
DATE 

 
TIME 

 
DEPTH 

(ft) 

FIELD ANALYSIS LABORATORY ANALYSIS 

RECORDED 

BY 

 
COND. 

(μmhos) 

 
CHLORIDE 

(mg/l) 

SPECIF. 

COND. 

(umhos) 

CHLORIDE 

(mg/L) 

AMMONIA 

(mg/L) 

TKN 

(mg/L) 

01/21/10 1247 2210 NM NM 61,600 33,500 0.44 0.76 DL 
01/21/10 1423 2240 NM NM 59,500 32,500 0.46 0.77 DL 
01/21/10 1605 2270 NM NM 60,700 33,500 0.45 0.75 DL 
01/21/10 1915 2300 NM NM 59,600 32,500 0.44 0.72 DL 
01/21/10 2340 2330 NM NM 60,800 32,500 0.38 0.70 DL 
01/22/10 0200 2360 NM NM 57,200 31,000 0.37 0.61 DL 
01/22/10 0444 2390 NM NM 57,700 29,500 0.33 0.58 DL 
01/22/10 0845 2420 NM NM 57,000 30,000 0.34 0.67 DL 
01/24/10 1615 2450 NM NM 51,300 27,000 0.27 0.64 DL 
01/24/10 2308 2480 NM NM 42,500 22,500 <0.01 0.16 DL 
01/25/10 0337 2510 NM NM 41,500 22,000 <0.01 0.049 DL 
01/25/10 1430 2540 NM NM 49,200 20,500 <0.01 0.21 DL 
01/25/10 1800 3570 NM NM 50,600 22,000 <0.01 <0.045 DL 
01/25/10 2020 2600 NM NM 50,500 21,500 <0.01 <0.045 DL 
01/25/10 2328 2630 NM NM 50,900 21,500 <0.01 <0.045 DL 
01/26/10 0217 2660 NM NM 51,000 21,000 <0.01 <0.045 DL 
01/26/10 0355 2690 NM NM 51,400 21,000 <0.01 <0.045 DL 
01/26/10 0625 2720 NM NM 51,100 20,500 <0.01 <0.045 DL 
01/26/10 1000 2750 NM NM 51,700 21,500 <0.01 <0.045 DL 
01/28/10 0320 2780 NM NM 49,100 20,500 <0.01 0.19 DL 
01/28/10 0400 2810 NM NM 50,700 21,000 <0.01 0.15 DL 
01/28/10 0631 2840 NM NM 40,400 20,200 <0.01 0.11 DL 
01/28/10 0800 2870 NM NM 40,200 20,200 <0.01 <0.045 DL 
01/28/10 1130 2900 NM NM 40,500 20,600 <0.01 0.08 DL 
01/28/10 1415 2930 NM NM 40,700 20,800 <0.01 0.08 DL 
01/28/10 1500 2960 NM NM 41,000 20,800 <0.01 0.22 DL 
01/28/10 1730 2990 NM NM 41,000 21,000 <0.01 <0.045 DL 

          
          
          
          
          
          
          
          
          
          

 



























 
 

WATER QUALITY ANALYSIS SUMMARY 

REVERSE AIR DISCHARGE 
WELL:  DZMW-1 PROJECT NO:  0044-0122 Page 1 of 1 

SITE LOCATION:  Hialeah RO PERMIT NO: 0289249-001-UC CONTRACTOR:  Youngquist 

 
DATE 

 
TIME 

 
DEPTH 

(ft) 

FIELD ANALYSIS LABORATORY ANALYSIS 

RECORDED 

BY 

 
COND. 

(μmhos) 

 
CHLORIDE 

(mg/l) 

SPECIF. 

COND. 

(umhos) 

CHLORIDE 

(mg/L) 

AMMONIA 

(mg/L) 

TKN 

(mg/L) 

04/09/10 0220 1110 24,740 8220 24600 9400 0.35 0.93 RS 
04/09/10 0500 1140 22,630 7500 22300 8600 0.33 0.82 RS 
04/09/10 0620 1170 22,840 8200 22600 8400 0.35 0.84 DL 
04/09/10 0900 1200 22,370 7200 22000 8600 0.24 0.76 DL 
04/09/10 1730 1230 22,100 7400 22300 8400 0.31 0.95 DL 
04/09/10 1832 1260 21,830 6800 22200 8200 0.25 0.76 DL 
04/09/10 2008 1290 24,970 8300 25200 9800 0.32 0.88 DL 
04/09/10 2220 1320 24,620 8900 24800 9600 0.30 0.94 DL 
04/10/10 0120 1350 27,440 9400 27700 10800 0.31 0.90 DL 
04/10/10 0210 1380 26,780 9000 27000 10000 0.31 0.86 DL 
04/10/10 0300 1410 26,760 9300 27000 10000 0.30 0.94 MO 
04/10/10 0456 1440 32,440 11,300 32900 12800 0.33 0.82 MO 
04/10/10 0530 1470 32,660 11,000 32900 12800 0.34 0.88 MO 
04/10/10 0650 1500 28,650 10,400 29400 11000 0.31 0.81 MO 
04/10/10 0730 1530 28,950 10,200 29400 11400 0.32 0.88 MO 
04/10/10 0935 1560 34.280 12,400 34700 13800 0.36 0.85 MO 
04/10/01 1115 1590 46,620 17,200 47200 18600 0.39 1.45 MO 
04/10/10 NM 1620 NM NM NM NM NM NM MO 
04/10/10 1250 1650 45,440 16,000 46300 18400 0.40 0.91 MO 
04/10/10 1440 1680 44,830 16,600 45200 18200 0.40 0.84 MO 
04/10/10 1600 1710 41,090 15,400 41400 16600 0.38 0.82 MO 
04/10/10 1640 1740 41,140 15,450 41300 16600 0.38 0.79 DL 
04/10/10 1858 1770 39,850 14,750 40100 16000 0.38 0.80 DL 
04/10/10 2040 1800 38,310 14,100 38400 15000 0.39 0.77 DL 
04/10/10 2110 1830 37,850 14,200 37900 15000 0.38 0.77 DL 
04/10/10 2310 1860 39,570 14,750 40100 16000 0.39 0.77 DL 
04/11/10 2458 1890 35,250 12,900 35700 14200 0.40 0.80 DL 
04/11/10 0315 1920 37,540 13,900 37800 15400 0.39 0.76 DL 
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IW‐1 



 
 

 
CORE SAMPLE INVENTORY  

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 OF 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBERS: 1 - 5 

 
DEPTH INTERVAL: 2206 to 2831 ft 

 
PERCENT RECOVERY: var. 

 
CORE DIAMETER: 4 

 
SAMPLE DESCRIPTION BY: DL, RS, BM 

 
DATE: 01/31/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

Core No 1 (2206 – 2211 ft) 

2206.5 – 2207.1 LIMESTONE: light gray moderately hard grainstone. 

2708.6 – 2209.2 LIMESTONE: grayish brown moderately hard grainstone. 

  

Core No 2 (2303 – 2313 ft) 

2304.5 – 2304.9 DOLOSTONE: grayish brown, hard, dense. 

2306.8 – 2307.4 DOLOSTONE: grayish brown, hard, dense. 

2311.8 – 2312.4 DOLOSTONE: brown, hard, dense. 

  

Core No 3 (2505 – 2513 ft) 

2507.1 – 2507.5 DOLOSTONE: very dark gray, hard, dense. 

2508.6 – 2509.0 DOLOSTONE: very dark gray, hard, dense. 

2510.8 – 2511.5 DOLOSTONE: very pale brown, hard, dense. 

  

Core No 4 (2730 – 2746.5 ft) 

2733.9 – 2734.3 LIMESTONE: very pale brown, moderately hard grainstone. 

2739.0 – 2739.4 LIMESTONE: very pale brown, moderately hard grainstone. 

2743.3 – 2743.7 LIMESTONE: very pale brown, moderately hard packstone. 

  

Core No 5 (2816 – 2831 ft) 

2819.4 – 2819.9 LIMESTONE: very pale brown, moderately hard grainstone. 

2827.6 – 2828.1 LIMESTONE: gray, moderately hard packstone. 

2829.8 – 2830.2 LIMESTONE: gray, moderately hard, packstone to wackestone. 

  

  

Sample Lab Analyses: Vertical and horizontal permeability, porosity, specific gravity, elastic modulus, and  

 compressive strength. 

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  1 

 
CORED INTERVAL: 2206 – 1118 ft 

 
RECOVERED: 2206 – 2211 

 
PERCENT RECOVERED: 40% 

 
DESCRIPTION:  D. Legett 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/03/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2206.0 – 2206.3 LIMESTONE: light gray (10YR 7/2) moderately hard, medium grainstone with good 
intergranular and some moldic macroporosity. 

2206.3 – 2206.5 LIMESTONE: light gray (2.5Y 7/1) laminated wackestone.  Some recrystallization along 
lamination boundaries. 

2206.5 – 2206.8 LIMESTONE: light gray (10YR 7/1) moderately hard, medium grainstone with good 
intergranular and moldic macroporosity. 

2206.8 – 2207.5 LIMESTONE: light gray (10YR 7/2) moderately hard to hard medium grainstone with some 
intergranular and moldic macroporosity.  Some recrstallization to a darker and harder 
rock, especially along thin horizontal fractures. 

2207.5 – 2207.9 BRECCIATED LIMESTONE :light gray (2.5Y 7/1) hard, recrstallized rock with slight 
conchoidal fracture and good fracture macroporosity. 

2207.9 – 2208.7 LIMESTONE: very pale brown (10YR 8/2) moderately hard coarse grainstone, with good 
intergranular and moldic macroporosity giving the rock a spongy appearance. 

2208.7 – 2210.2 LIMESTONE: grayish brown (10YR 5/2) moderately hard, medium grainstone with some 
intergranular and moldic macroporosity, but denser and more uniform than the other 
sections in the core. 

2210.2 – 2210.6 LIMESTONE: grayish brown (10YR 5/2) to light gray (2.5Y 7/1) soft,friable, thinly bedded 
and laminated fine to medium-grained packstone. 

  

  

  

  

  

  

  

  

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  2 

 
CORED INTERVAL: 2303 – 2313 ft 

 
RECOVERED: 2203 – 2313 ft 

 
PERCENT RECOVERED: 100% 

 
DESCRIPTION:  D. Legett & R. Maliva 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/05/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2303.0 – 2307.5 DOLOSTONE: grayish  brown (10YR 5/2) very hard and dense with conchoidal fracturing 
and dense sucrosic texture.  Very low intergranular and vuggy macroporosity although 
some vuggy macroporosity occurs along bedding planes at 2306.5 ft and 2306.9 ft.  The 
core fragments in this interval tend to be larger and break parallel to bedding.  The 
largest fragment is 1.1 ft in length. 

Appears to be a replacement of carbonate-mud rich peritidal deposit.  Common organic 
laminae.  Replaced mudstones are composed of very dense dolomite and presumably 
have a very low permeability. 

2307.5 – 2311.3 DOLOSTONE: brown (7.5 YR 5/3) very hard and vuggy with sucrosic texture and irregular 
fracture.  The intergranular macroporosity is very low, but the vuggy macroporosity is 
very high.  A few voids up to 1-inch in length were observed.  The core fragments tend to 
be smaller in this interval although the largest fragment is 0.7 ft in length.  The 
fragments tend to break parallel and at 45° to bedding. 

Variable permeability (layered), dense layers appear to have extremely low permeabilities 
and would likely provide effective vertical confinement.  More porous sucrosic dolomites are 
more permeable.  Hair-line fractures are evident along which core fragments break.  
However, fractures appear to have a limited vertical extent and do not appear to be flow 
features. 

2311.3 – 2313.0 DOLOSTONE: brown (7.5YR 5/2) very hard and dense with conchoidal fracture and 
sucrosic texture.  Very low intergranular macroporosity and low vuggy macroporosity.  
Core fragments tend break parallel to bedding in this interval.  The largest fragment is 
0.6 ft in length. 

  

  

  

  

  

  

  

  

  

  

  

  



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  2 

 
CORED INTERVAL: 2303 – 2313 ft 

 
RECOVERED: 2203 – 2313 ft 

 
PERCENT RECOVERED: 100% 

 
DESCRIPTION:  D. Legett & R. Maliva 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/05/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

  

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  3 

 
CORED INTERVAL: 2505 – 2513 ft 

 
RECOVERED: 7.4 feet  

 
PERCENT RECOVERED: 93  

 
DESCRIPTION:  R. Stross & R. Maliva 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/09/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2505 – 2505.3 DOLOSTONE, very pale brown (10 YR 7/3), very hard, dense, microcrystalline, low vuggy 
macroporosity. 

2505.3 – 2506.5 DOLOSTONE, dark gray (10YR 4/1), hard to very hard, very finely crystalline, moderate to 
high vuggy macroporosity, vugs lined with euhedral crystals, fractured, broken pieces 
without any good section of core.   

2506.5 - 2510 DOLOSTONE, very dark gray (10 YR 3/1) to brown (10 YR 5/3), hard, dense, very finely 
crystalline, very low vuggy macroporosity, vugs occur along bedding planes.  Extremely 
low permeability, particularly in the vertical direction. 

2510 – 2510.8 DOLOSTONE, mottled very pale brown (10 YR 7/3) and very dark grayish brown (10 YR 
3/2), hard, moderate vuggy macroporosity, very finely crystalline to microcrystalline. 

2510.8 - 2513 DOLOSTONE, very pale brown (10 YR 7/3) to grayish brown (10YR 5/2), very hard, very 
dense, very finely crystalline to microcrystalline, very low vuggy macroporosity from 
2510.8 to 2512 feet, low vuggy macroporosity from 25112 to 2513 feet, conchoidal 
fracture, good sections of core up to 1.3 feet long.  Some vugs are horizontal burrows.  
Non-vuggy layers have an extremely low apparent vertical permeability and overall 
interval probably provide effective vertical confinement. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  4 

 
CORED INTERVAL: 2730 – 2746.5 ft 

 
RECOVERED: 16.5 feet  

 
PERCENT RECOVERED: 100  

 
DESCRIPTION:  R. Maliva 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/12/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2730 – 2733.5 LIMESTONE, very pale brown (10 YR 8/2), bioclast grainstone, most hard, well-cemented, 
moderate to high macroporosity (10 to 25%), moderate apparent permeability.  Common 
foraminifera, some centimeter-sized bivalves fragments and large discoidal foraminifera, 
bioturbated, root casts at top, some layers of very fine laminae. 

2733.5 – 2737 LIMESTONE, very pale brown (10YR 8/2), bioclast grainstone, similar to above.  Minor 
centimeter thick layers that are partially dolomitized, scattered rhombs.  Large discoidal 
(2-cm diameter) foraminifera are locally common (e.g., 2735.5 ft).  Variable degree of 
intergranular cementation.  Better cemented intervals are hard and probably have a low 
permeability. 

2737 – 2741.5 LIMESTONE, very pale brown (10YR 8/2), same as above. 

2741.5 – 2746.5 LIMESTONE, very pale brown (10YR 8/2), peloid bioclast grainstone/packestone.  Appears 
to be finer-grained and less visibly porous than above.  Difficult to determine whether 
sample has a micrite matrix or is very finely peloidal.  Hard, well-cemented, low to 
locally moderate porosity, low apparent permeability.  Local horizons with scattered 
dolomite rhombs; intervals are somewhat darker colored.  

  

 General comment – Interval is relatively uniform, consisting predominantly of well-
cemented carbonate sands.  Good cementation is responsible for very good core 
recovery. 

  

  

  

  

  

  

  

  

  

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-1 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  5 

 
CORED INTERVAL: 2816 – 2831 ft 

 
RECOVERED: 13.3 feet  

 
PERCENT RECOVERED: 89 

 
DESCRIPTION:  R. Stross 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/14/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2816 - 2824 LIMESTONE, very pale brown (10YR 8/2), peloid bioclast grainstone/packestone, hard, 
moderate vuggy and intergranular macroporosity, peloids, forams, echinoids, mollusk 
fragments.   

2825 – 2825 LIMESTONE, gray (10YR 6/1), wackestone to grainstone, hard, moderate vuggy and moldic 
macroporosity, peloids, forams, echinoids.   

2825 – 2828.5 LIMESTONE, very pale brown (10YR 8/2), peloid bioclast grainstone/packestone, 
moderately hard, moderate vuggy and intergranular macroporosity, locally high 
macroporosity, peloids, forams, echinoids, mollusk fragments.   

2828.5 - 2831 LIMESTONE, gray (10YR 5/1), wackestone to mudstone, hard, very well indurated, very 
low macroporosity, laminar texture, chert nodules.   

  

  

   

  

  

  

  

  

  

  

  

  

  

  

 



 
 
 
 
 
 

IW‐2 



 
 

 
CORE SAMPLE INVENTORY  

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 OF 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBERS: 1 - 5 

 
DEPTH INTERVAL:  1953 - 2785 ft 

 
PERCENT RECOVERY: var. 

 
CORE DIAMETER: 4 

 
SAMPLE DESCRIPTIONS BY: DL, RS, DB 

 
DATE: 02/01/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

Core No 1 (1953 - 1968 ft) 

1955.6 – 1956.2 LIMESTONE: very pale brown, moderately hard packstone. 

1960.4 – 1961.1 LIMESTONE: very pale brown, moderately hard packstone. 

1966.8 – 1967.2 LIMESTONE: very pale brown, moderately hard packstone. 

  

Core No 2 (2050 - 2065 ft) 

2053.7 – 2354.5 LIMESTONE: light brownish gray, moderately hard grainstone. 

2058.9 – 2059.5 LIMESTONE: light grayish brown, slightly friable grainstone. 

2062.6 - 2063.9 LIMESTONE: very pale brown, slightly friable grainstone. 

  

Core No 3 (2100 – 2108.5 ft) 

2101.3 – 2101.7 LIMESTONE: pale yellow, slightly friable grainstone. 

2102.5 – 2102.9 LIMESTONE: pale yellow, slightly friable grainstone. 

2105.9 – 2106.4 LIMESTONE: very pale brown, slightly friable packstone. 

  

Core No 4 (2432 - 2442 ft) 

2435.8 – 2436.2 DOLOSTONE: grayish brown, very hard, finely crystalline. 

2438.9 – 2439.3 DOLOSTONE: brown, very hard, finely crystalline. 

2440.9 – 2441.5 DOLOSTONE: brown, very hard, finely crystalline. 

  

Core No 5 (2775 - 2785 ft) 

2781.5 – 2781.9 LIMESTONE: yellowish gray, moderately hard grainstone. 

2782.5 – 2782.9 LIMESTONE: yellowish gray, moderately hard grainstone. 

  

  

  

Sample Lab Analyses: Vertical and horizontal permeability, porosity, specific gravity, elastic modulus, and  

 compressive strength. 

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:   

 
CORED INTERVAL: 1952 – 1968 ft bpl 

 
RECOVERED: 14 ft 4 inches 

 
PERCENT RECOVERED: 90% 

 
DESCRIPTION:  D.Barnes  

 
CORE DIAMETER:  4-inches 

 
DATE:  1/18/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

1953.33 1955 LIMESTONE, very pale brown (10YR 8/2), bioclast grainstone, well cemented, moderately 
hard, moderate intergranular porosity. 

1955.0 – 1955.5 LIMESTONE, very pale brown (10YR 8/2), bioclast grainstone, abundant lithified shell 
fragments, some moldic macroporosity, hardness and porosity as above. 

1955.5 -1962.5  LIMESTONE, very pale brown (10YR 8/2), bioclast grainstone, harder than above and 
below, well cemented, lower intergranular porosity.    

1962.5 – 1968.0 LIMESTONE, very pale brown (10YR 8/2), bioclast grainstone, well cemented, moderately 
hard, abundance of shell fragments, consists of two large fragments of approximately 
two feet in length each.   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  2 

 
DEPTH INTERVAL: 2050 – 2065 ft 

 
PERCENT RECOVERY:  92 % 

 
CORE DIAMETER: 4-inches 

 
SAMPLE DESCRIPTION BY: DL 

 
DATE: 01/19/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2050.0 – 2050.5 LIMESTONE, light brownish gray (10YR 6/2) hard fine to medium grainstone, laminated.  
Good intergranular and vuggy macroporosity.  Some recrystallization along zones of 
higher vuggy macroporosity parallel to bedding.  

2050.5 – 2053.0 LIMESTONE, light gray (10YR 7/2) moderately hard, medium to coarse peloidal 
grainstone.  The core in this interval tends to fracture into irregular fragments smaller 
than the core diameter.There is good intergranular macroporosity. 

2053.0 – 2053.5 LIMESTONE, pale brown (10YR 6/3) hard coarse grainstone with high vuggy 
macroporosity. 

2053.5 – 2055.0 LIMESTONE, light brownish gray (10YR 6/2) moderately hard, fine grainstone with some 
intergranular and vuggy macroporosity. 

2055.0 – 2057.4 LIMESTONE, very pale brown (10YR 8/2) slightly friable, mostly fine to medium-grained 
packstone.  Some vuggy macroporosity. 

2057.4 – 2059.0 LIMESTONE, light grayish brown (10YR 6/2) slightly friable, coarse grainstone with good 
intergranular and vuggy macroporosity. 

2059.0 – 2061.7 LIMESTONE, light gray (10YR 7/2) slightly friable, medium grainstone with good 
intergranular macroporosity and occasional vuggy macroporosity. 

2061.7 – 2063.1 LIMESTONE, light gray (10YR 7/2) hard to slightly friable, factured packstone with 
recrystallized aones parallel to bedding. 

2063.1 – 2065.0 LIMESTONE, very pale brown (10YR 8/2) slightly friable, grainstone with good 
intergranular macroporosity and some vuggy macroporosity. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  2 

 
DEPTH INTERVAL: 2100 – 2108.5 ft 

 
PERCENT RECOVERY:  61 % 

 
CORE DIAMETER: 4-inches 

 
SAMPLE DESCRIPTION BY: DL 

 
DATE: 01/20/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2100.0 – 2101.0 LIMESTONE, light gray (10YR 7/2) slightly friable,fine-grained packstone with good 
intergranular macroporosity.  Core in this interval broken into pieces < 2-inches thick.  
No fractures. 

2101.0 – 2103.5 LIMESTONE, pale yellow (2.5 Y 7/3) slightly friable, medium grainstone with good 
intergranular macroporosity and some vuggy macroporosity.  No fractures. 

2103.5 – 2104.5 LIMESTONE, light gray (10YR 7/2) slightly friable coarse-grained packstone with some 
intergranular macroporosity.  Some recrystallization has occurred in irregular patches up 
to ½ inch in diameter.  No fractures. 

2104.5 – 2105.6 LIMESTONE, light gray (10YR 7/2) slightly friable coarse-grained packstone with some 
intergranular and vuggy macroporosity.  No fractures. 

2105.6 – 2108.1 LIMESTONE, very pale brown (10YR 7/4) slightly friable medium-grained packstone with 
some intergranular and vuggy macroporosity.  No fractures. 

2108.1 – 2108.5 MARL, white (off-scale) slightly plastic, occasional medium-sized shell fragments.  This 
material found plugging core bit.  No fractures. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  4 

 
CORED INTERVAL: 2432 – 2442 ft 

 
RECOVERED: 8 feet  

 
PERCENT RECOVERED: 80   

 
DESCRIPTION:  R. Stross 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/24/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2432 - 2436 DOLOSTONE, grayish brown (5YR 3/2) to moderate brown (5YR 4/4), hard, finely 
crystalline, laminar structure, sucrosic texture.  Overall low vuggy macroporosity, with 
horizontal zones of moderate to high vuggy macroporosity.  Most of the core is in sections 
less than 0.2 foot long, with longer sections near the bottom of the interval.  Four inches 
of cement on the top of the core is material that fell into the hole before coring; the 
cement was not measured when calculating percent of recovery. 

2436 - 2437 DOLOSTONE, moderate yellowish brown (10YR 5/4) to brownish black (5YR 2/1), hard, 
very finely crystalline to finely crystalline, low to moderate vuggy macroporosity, 
sections of core are fractured both vertically and horizontally.  The fractures appear to 
be fresh, probably as a result of the coring. 

2437 - 2442 DOLOSTONE, moderate brown (5YR 4/4) to pale brown (5YR 5/2), hard, finely crystalline, 
overall low to moderate vuggy macroporosity with zones of moderate to high 
macroporosity.  Less fractured than the shallower part of the core, with sections up to 
0.85 foot long. 

  

General 
Observation 

Zones of moderate to high vuggy macroporosity in this core are in relatively narrow 
horizontal zones.  The apparent vertical permeability of the core is very low. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  5 

 
CORED INTERVAL: 2774.4 – 2785.6 ft 

 
RECOVERED: 8.3 feet  

 
PERCENT RECOVERED: 74  

 
DESCRIPTION:  R. Stross 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/27/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 

2774.4 - 2775 DOLOSTONE, dark yellowish brown (10 YR 4/2), hard, high vuggy macroporosity, finely 
crystalline, vugs are inches across and lined with crystals.  This interval was recovered as 
one piece of core 0.4 foot long. 

2775 - 2777 LIMESTONE, very pale orange (10 YR 8/2), grainstone to wackestone, moderately hard, 
low to moderate vuggy, intergranular, and moldic macroporosity, peloids, forams, 
mollusks. 

2777 - 2778 DOLOSTONE, grayish black (N2), hard, microcrystalline to very finely crystalline, 
calcarious (reacts to dilute HCl), mottled appearance due to inclusions of limestone.  The 
limestone occurs in stringers with the long axes oriented vertically.  Limestone is light 
olive gray (5 Y 6/1) moderately hard mudstone.  This section of the core has low 
apparent permeability due to the vugs in the dolostone being filled with limestone. 

2778 - 2782 LIMESTONE, yellowish gray (5Y 8/1) to light olive gray (5Y 6/1), wackestone to 
grainstone, moderately hard, low intergranular and vuggy macroporosity, peloids, 
forams.  Most of this section of core has a laminar structure with rounded particles of 
limestone among the laminae.  This part of the core is highly fractured in the upper and 
lower portions, with better sections of core, up to 0.45 foot long, in the middle.  

2782 - 2785 LIMESTONE, yellowish gray (5Y 8/1) to light olive gray (5Y 6/1), wackestone to 
grainstone, moderately hard, low to moderate vuggy macroporosity, locally silty and 
clayey, peloids, forams, and mollusks.  The darker colored portions of this section have a 
sucrosic texture but react strongly to dilute HCl; they appear to be partially dolomitized. 
 Most of this section, especially the bottom, is highly fractured.  Much of the unrecovered 
part of the cored interval may be from this section.  

  

General 
Observation 

Particles of dark gray grease, used to lubricate the threaded joints of the drill pipe, were 
present on the surface of this core.  When reviewing photos of this core, note that small 
gray spots on the core may be grease. 

  

  

  

  

  

  

  

  



 
 

 
CORE SAMPLE DESCRIPTION 

 
WELL: IW-2 

 
PROJECT NO.: 0044-0122 

 
PAGE: 1 of 1 

 
SITE LOCATION: Hialeah RO 

 
PERMIT NO.: 0289249-001-UC 

 
CORE NUMBER:  5 

 
CORED INTERVAL: 2774.4 – 2785.6 ft 

 
RECOVERED: 8.3 feet  

 
PERCENT RECOVERED: 74  

 
DESCRIPTION:  R. Stross 

 
CORE DIAMETER:  4-inches 

 
DATE:  01/27/10 

 
DEPTH INTERVAL 

(FEET) 

 
SAMPLE DESCRIPTION 
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Geophysical Log Interpretations 
 

Hialeah ROWTP IW-1 
 

Logs run on the nominal 60.5-inch diameter hole (Nov. 11, 2009) 
0 to 160 ft bpl. 

 
Caliper and Gamma Ray Logs 

 
Log is not diagnostic of lithology because of the hole diameter.  Confirmed the hole was 
open (> 62-inches in diameter) to total depth. 
 

 
Logs run on the nominal 12.25-inch diameter pilot hole (Nov. 15, 2009) 

180 to 1,100 ft bpl. 
 
 

Caliper Log, Gamma Ray, and Dual Induction Logs 
 

The caliper, gamma ray, and dual induction logs of the pilot hole through the Hawthorn 
Group is used primarily to determine lithology.  Clay-rich areas tend to have high 
gamma ray activities and low resistivities. Phosphatic intervals have very high gamma 
ray activities (> 100 GAPI). 

 
 

Depth (ft bpl)    Description 
 
180 - 432 Clay-rich strata.  Gamma ray activity > 30 GAPI. 
 
432 – 630 Transition to less clayey limestone, sharp down-hole drop in gamma 

ray activity and increase in resistivity 
 
630 – 720 Generally clay rich interval.  Interbedded clays and limestone.  Clay 

beds have characteristics high gamma ray activity and low resistivity. 
 
720 – 770 Limestone interval 
 
770 – 820 Clayey strata 
 
820 - 880 Mostly limestone 
 
880 – 1,050 Clay-rich interval 
 
1,050 – 1,090 Sharp increase in resistivity suggesting transition to clean limestone. 

 
 
 

 



Logs run on the nominal 50.5-inch diameter hole (Nov. 28, 2009) 
155 to 1,079 ft bpl. 

 
Caliper and Gamma Ray Logs 
 
Low intensity gamma ray response due to large borehole diameter.  Good match 
between wells IW-1 and IW-2.  Borehole remains open and was suitable for the 
installation and cementing of the 42-inch diameter casing. 
 
 

Cement Top Temperature Logs Run on the 42-inch diameter casing of IW-2 
 (Nov. 28, 2009) 
0 to 1,071 ft bpl 

 
Cement stage 1 log – very uniform response (85 to 95°F between 10 and 1,030 ft bpl, with 
no suggestion of any anomalies. 
 
Cement stage 2 log – very uniform response (90 to 95°F between 30 and 440 ft bpl, with 
no suggestion of any anomalies. 
 

 
Logs run on the nominal 12.25-inch diameter pilot hole (Dec. 6, 2009) 

1,060 to 2,156 ft bpl. 
 
Caliper Log 

 
Depth (ft bpl)    Description 
 
1,110 – 1,450 Borehole diameter, ranges mostly from 13.5 to 16.5 inches with an 

overall trend of decreasing diameter with depth. 
 
1,450 – 2,130 Nominal borehole enlargement and variation in borehole diameter; 

ranges predominantly from 12.7 to 14.0 inches for 12.25-inch diameter 
bit.  No suggestion of fracturing; typical pattern for competent 
limestone. 

 
 
Gamma Ray Log 

 
Depth (ft bpl)    Description 
 
1,070 – 1,146 High gamma ray activity (10 to 85 GAPI). 
 
1,146 – 1,490 Sharp drop in gamma ray activity at 1,146 ft bpl marks the downhole 

transition to the relatively pure limestones of the Avon Park 
Formation.  Low gamma ray activities (≤ 20 GAPI) 

 



1,490 – 1,750 Interval of somewhat high and more variable gamma ray activity (10 
to 25 GAPI) with peaks at 1,602 and 1,742 ft bpl.  

 
1,750 – 2,145 Low gamma ray activities (nearly all ≤ 20 GAPI) 
 
 
 
Borehole Compensated Sonic 

 
Depth (ft bpl)    Description 
 
1,070 – 1,145 Variable sonic transit times reflecting heterogeneities in lithology and 

porosity in the Suwannee Limestone. 
 
1,145 -  1,580 Gradual decrease in sonic travel times from mostly 120 to 130 μsec/ft 

to 100 to 115 μsec/ft, which records a decrease in porosity with depth 
in the limestones. 

 
1,580 – 1,670 Relatively constant travel times mostly in the 105 to 115 μsec/ft range. 
 
1,670 – 1,750 More variable interval with five low sonic transit time peaks 67 to 95 

μsec/ft.  Better cemented beds or dolomitic beds. 
 
1,750 – 2,140 Relatively constant travel times mostly in the 95 to 115 μsec/ft range.  

Porous rock. 
 
 
Dual Induction Log and Log-derived TDS 

 
Depth (ft bpl)    Description 
 
1,070 – 1,145 Variable resistivity reflecting differences in lithology and porosity of 

the Suwannee Limestone strata. 
 
1,145 – 1,650 Minimal separation of deep, medium, and shallow logs.  Relatively 

constant resistivity of 10 ohm-m.  TDS between 1,300 and 1,650 ft bpl 
range between 4,000 to 5,000 mg/L. 
 

1,650 – 1,830 More variable resistivity reflecting lithologic variation.  The lithologic 
variation has caused variation in the log-derived TDS which does not 
reflect changes in actual pore water composition. 

 
 1,830 – 1,970 Sharply decrease deep resistivity from 10 ohm-m to 2.1 ohm-m 

reflecting an increase in pore water salinity and the sonic transit times 
(porosity) changed little in this depth interval.   Also progressively 
increasing separated of the logs, with the greater resistivity of the 
shallow log reflecting invasion of less saline water from the closed 



circulation system.  Log-derived TDS increased from approximately 
5,000 mg/L to 27,000 mg/L over this interval.  The based of the 
USDW (10,000 mg/L) occurs at 1,870 – 1,875 ft bpl 

    
1,970 – 2,140 Some variation in the deep resistivity 1.7 to 2.7 ohm-m but not overall 

trend.  Considerable separation of the three resistivity logs with the 
shallow resistivity in the 4.5 to 6.5 ohm-m range.  Log-derived salinity 
is mostly 25,000 to 30,000 mg/L range, which is close to seawater.  

 
 
Flowmeter Log 
 
Depth (ft bpl)    Description 
 
1,090 – 1,320 Little net flow contribution.  Variation is flow meter readings is 

largely a response to changes in borehole diameter. 
 
1,320 – 1,565 Minor flow through depth interval 
 
1,565 – 1,675 Increased by still minor, gradual  
 
1,675 – 1,685 Major flow zone, top of the Avon Park Permeable zone. 
 
1,685 – 2,120 No significant flow. 
 
 
Fluid Conductivity and Temperature Logs 
 
Depth (ft bpl)    Description 
 
1,065 – 1,695 Near constant dynamic temperature of 75.6 ± 0.3 °F 

Dynamic conductivity increases with depth from about 8,000 µS to 
10,000 µS. 

 
1,695 – 1,708 Abrupt increase in dynamic T from 76.0 to 78.8 °F, which suggests 

flow zone.  Dynamic conductivity increases from approximately 9,900 
to 10,500 µS. 

 
1,708 – 1,780 Steady increase in dynamic T to 77.1 °F.  Steady increase in dynamic 

conductivity to 12,100 µS. 
 
1,780 – 2,120 Dynamic T continuously decreases to 73.9 °F.  Modest overall trend 

(with fluctuations) of decreasing dynamic conductivity with 
increasing depth reaching 10,587 µS at 2,120 ft bpl. 

 
2,120 – 2,159 Sharp decrease in conductivity to 5,747 µS. 
  



Cement Top Temperature Logs Run on the 34-inch Casing of IW-1 
 (Dec. 28 to 31, 2009) 

1,900 ft bpl to land surface 
 

 
The cement top temperature logs record the increase in temperature from the heat of 
hydration of curing cement.  The depth intervals of the casing that contain recently 
emplaced cement (with 24 hours) should have uniformly elevated temperatures except 
towards top where temperatures should gradually decrease to background levels.  Gaps 
in the cement would be manifested by relatively cool zones.  The cement top is usually 
located about 50 ft below the depth at which temperature returns to close to the 
background value (geothermal gradient) 
 
Stage 1 log: Uniform temperature of about 107 °F to 1,725 ft bpl, temperature 

decreases to 73°F at 1540 ft.  Tagged depth was 1,580 ft bpl. 
 
Stage 2 log:   Uniform temperature of about 102 °F from 1,590 to 1,500 ft bpl, 

temperature approaches background (at 75°F) at 1,360 ft bpl.  Tagged 
depth was 1,402 ft bpl. 

 
Stage 3 log: Uniform temperature of about 100 to 104 °F to 1,320 ft bpl, temperature 

decreases to 77°F at 1,150 ft bpl.  Tagged depth was 1,206 ft bpl. 
 
Stage 4 log:   Uniform temperature of about 100 to 105 °F from 1,230 to 1,140 ft bpl, 

gradually decreases to 77°F at 950 ft bpl.  Tagged depth was 1,018 ft bpl. 
 

Stage 5 log:   Uniform temperature of about 90 to 98 °F from 700 to 1,025 ft bpl, 
gradually decreases to 80°F at 450 ft bpl.  Tagged depth was 525 ft bpl. 

 
The cement top temperature logs reveal not anomalies and are consistent with proper 
cementation of the 34-inch diameter casing. 
 



Logs run on the nominal 12.25-inch diameter pilot hole (Jan. 24, 2010) 
1,900 to 3,500 ft bpl. 

 
 
Caliper Log    
 
The caliper log can provide qualitative information on the hardness of the penetrated 
strata.  Softer rock tends to be ‘eroded’ to greater degree during drilling and as a result 
have greater borehole diameters.   Hard, competent, fractured rock tends to have 
borehole diameters close to bit size. 
 
Depth (ft bpl)    Description 
 
1,910 – 2,300 Moderate borehole enlargement and some asymmetry.  Diameter 

ranges up to 16.5 inches for a 12.25-inch diameter bit. 
 
2,300 – 2,320 Borehole close to bit size.  Harder rock (dolostone). 
 
2,320 – 2,435 Softer rock with moderate enlargement (similar to 1,910 to 2,300 ft 

bpl). 
 
2,435 – 2,580 Very hard rock (predominantly) dolostone.  Borehole diameter is 

close to bit size (mostly ≤ 13-inches) 
 
2,580 – 2,610 Fractured rock, borehole enlargement (> 30-inches). 
 
2,610 – 2,834 Hard rock, minor borehole enlargement.  Borehole diameters are 

mostly between 12.7 and 13.9 inches. 
 
2,834 – 2,840 Fracture zone.  Borehole diameter is greater than 30 inches. 
 
2,840 – 3,029 Interval of relatively soft limestone.  ‘Bulge’ in borehole diameter 

increasing to about 20-inches at 2,925 ft bpl. 
 
3,029 – 3,500 Hard rock with borehole diameter close to bit size.  Fractures are 

3,149, 3,207, 3,337, 3,379, and 3,368 ft bpl. 
 

 
Gamma Ray Log 

 
The natural gamma ray log shows an inverse relationship to borehole diameter.   
Measured gamma ray activities are less in larger diameter boreholes. 

 
Depth (ft bpl)    Description 
 
1,900 – 2,300 Low gamma ray activity (predominantly ≤ 15 GAPI). 
 



2,300 – 2,320 Increased activity corresponding to smaller borehole diameter at 
dolomitic interval. 

 
2,320 – 2,400 Low gamma ray activity (predominantly ≤ 15 GAPI). 
 
2,400 – 2,600 Increased gamma ray activity (5 to 40 GAPI) due to reduced borehole 

diameter.   
 
2,600 – 2,800 Uniformly low gamma ray activity (≤ 10 GAPI). 
 
2,800 – 2,840 Zone of increased gamma ray activity without a corresponding 

change in borehole diameter (i.e., composition signal). 
 
2,840 – 3,050 Uniformly very low (≤ 6 GAPI), largely reflecting the enlarge 

borehole. 
 
3,050 – 3,105 Variable gamma ray activity (≤ 22 GAPI) 
 
3,105 – 3,445 Pronounced overall increase in gamma ray activities to values mostly 

in the 20 to 40 GAPA range.  Increase at 3,105 ft bpl does not have a 
corresponding change in borehole diameter 

 
 
Borehole Compensated Sonic 

 
Depth (ft bpl)    Description 
 
1,910 – 2,300 Relatively constant sonic transit times in 95 to 105 µsec/ft range, 

which corresponds to porosities of 35% to 45%. 
 
2,300 – 2,320  Hard, low porosity dolomite, transit times in the 45 to 40 µsec/ft. 
 
2,320 – 2,430 Mostly porous limestone with transit times in the 90 to 95 µsec/ft. 
 
2,430 – 2,472 Mainly dolostone, variable sonic transit times (45 to 90 µsec/ft). 
 
2,472 – 2,497 Fractured dolostone.  Two zone with high transit times (> 110 

µsec/ft); 2,472-2,485 and 2,492-2,497 ft bpl) 
 
2,497 – 2,536 Mostly dolostone, unfractured.  Transit times in the 55 to 85 µsec/ft 

range. 
 
2,536 – 2,576 Dolostone and subsidiary limestone with fractured intervals.  Highly 

variable transit times (55 to 150 µsec/ft) 
 
2,576 – 2,612 Major fracture zone from 2,576 to 2,612 ft bpl with sonic transit times 

mostly in the 140 to 240 µsec/ft range. 



2,612 – 2,760 Mostly unfractured limestone and dolomitic limestone with uniform 
sonic transit times of 80 to 90 µsec/ft and sonic porosities of about 
25%. 

 
2,760 – 2,834 Unfractured limestone and dolostone.  Transit times mostly in 75 to 

100 µsec/ft range. 
 
2,834 – 2,842 Fracture dolostone.  Transit time of 195 µsec/ft range  
 
2,842 – 3,028 Unfractured porous limestone, transit times mostly in the 95 to 100 

µsec/ft range 
 
3,028 – 3,145 Interbedded tight dolostone (transit times ≤ 60 µsec/ft) and porous 

limestone, similar to above.  Only minor fracturing suggested by log. 
 
3,145 – 3,160 Fracture zone – transit times > 210 µsec/ft. 
 
3,160 – 3,204 Predominantly tight  unfractured dolostone (transit times 50 to 55 

µsec/ft). 
 
3,204 – 3,210 Fractured dolostone – transit times peak at 145 µsec/ft. 
 
3,210 – 3,335 Unfractured dolostone with transit times in the 50 to 80 µsec/ft range. 
 
3,335 – 3,338 Fractured zone - transit times peak at 140 µsec/ft. 
 
3,338 – 3,360 Unfractured tight dolostone –transit times of 50 to 70 µsec/ft. 
 
3,360 – 3,380 Fractured zone – transit times most in 150 to 225 µsec/ft range. 
 
3,380 – 3,400 Tight dolostone – transit times about 50 µsec/ft. 
 
3,400 – 3,452 Porous dolomitic limestone and calcareous dolostone.  Transit times 

in 100 to 138 µsec/ft range. 
 
3,453 – 3,457 Tight dolostone – transit times about 52 µsec/ft. 
 
3,457 – 3,465 Fractured dolostone - transit times peak at 180 µsec/ft. 
 
3,465 – 3,462 Interbedded dolostone and limestone, transit times between 50 and 90 

µsec/ft. 
 
 
 
 
 



 
Dual Induction Log  

 
The entire interval from 1,900 to 3,500 ft bpl contains water with salinity close to that of 
seawater.  The measured resistivities thus reflect porosity and rock types.   Porous (30 to 
45%) limestones have resistivities in the 2 to 3 ohm-m range, and typically only minor 
separation of the shallow, medium, and deep resistivity tracks.  Tight dolostones have 
resistivities greater than 10 ohm-m and often shallow resistivities of 100 ohm-m or 
greater. 
 
Fractured zones are evident on the dual induction log and dolomitic beds with relatively 
low resistivities, similar to those of porous limestones.   The shallow resistivity of 
fractured dolostones is less than 10 ohm-m, whereas nearby unfractured dolostones 
have resistivities of greater than 10 ohm-m.  Fractured zones can usually be 
differentiated from unfractured porous rock by a greater separation of the shallow, 
medium, and deep resistivities, with medium and deep resistivities being in the 1 to 2 
ohm-m range or lower. 

 
 

Depth (ft bpl)    Description 
 
1,910 – 2,298 Very uniform response (2 to 3 ohm-m) with minimal separate of 

tracks.  Porous limestone 
 
2,298 – 2,322 Increased resistivity (10 to 32 ohm-m) reflecting tight dolostone 

lithology  
 

2,322 – 2,430 Resistivities in 2.5 to 3.5 ohm-m range with minimal separation.  Less 
porous limestones than from 1,910 to 2,298 ft bpl. 

 
2,430 – 2,580 Variable resistivities, mostly greater than 10 ohm-m. 
 
2,580 – 2,612 Dolostone with low resistivities and separation of tracks.  Fractured 

rock.  Shallow and medium resistivities less than 2 ohm-m. 
 
2,612 – 2,836 Generally little variation in resistivity and minimal separation of 

tracks.  Resistivities are mostly in the 3.5 to 5.0 ohm-range. 
 
2,836 -2,842 Fractured interval manifest by decrease in deep and medium 

resistivity to below 2 ohm-m. 
 
2,842 – 3,028 Porous limestone (or dolomitic limestone).  Resistivities in the 2 to 3 

ohm-m range and only minor separation of the tracks. 
 
3,028 – 3,500 Variable lithologies as manifested by highly variable resistivities.  

Fractured zones, as indicated by deep and medium resistivities of less 



than 2 ohm-m occur at 3,147 – 3,156, 3,336 – 3,342, and 3,362 – 3,372 ft 
bpl. 

Flowmeter Log  
 

Static and dynamic flowmeter logs were run on the 12.25- inch diameter pilot hole from 
1,880 to 3,500 ft bpl.  The dynamic flowmeter log was performed at a pumping rate of 
350 gpm.  Flowmeter logs can provide information on the location of high–
transmissivity zones.  However, much of the tested strata produced no detectable water.  
The flowmeter log is therefore not useful for evaluating the relative degree of 
confinement provided by low productivity strata. 
 
The bulk of the water produced during the flowmeter log entered the well between 
approximately 2,460 and 2,500 ft bpl, with a lesser amount between 2,500 and 2,520 ft 
bpl.    The 2,460 to 2,520 ft bpl interval includes the uppermost fractured zone.  The 
lower flow zones were not stressed during the flowmeter test.  
 
 

Borehole Televiewer  
 

The borehole televiewer is an acoustic imaging log that provides a detail, wrap-around 
image of the borehole wall.   Borehole televiewer logs are of great value in that they 
allow for observation of sedimentary structures and potential flow features such as 
fractures, vugs, and cavities.  The log also provides information on sonic transit times 
and amplitudes which are expressed on the logs as shades of yellow, orange and brown 
(darker colors correspond to longer transit times and greater porosities).  
 

 
Depth (ft bpl)    Description 
 
1,895 – 2,301 Horizontally bedded unfractured limestone.  No significant vertical 

flow features are evident.  Thin porous horizons are present (vuggy or 
burrow zones; e.g., 2,093, 2,109, 2,134, 2,147, 2,184, and 2,277 ft bpl), 
which may be zones of enhanced horizontal flow. 

 
2,301  Sharp transition from porous limestone to dense dolostone. 
 
2,301 – 2,307 Some fracturing of dolostone. 
 
2,307 – 2,313 Dense dolostone, some vugs, not fractured. 
 
2,313 – 2,318 Dolostone with fractures. 
 
2,318 – 2,439.5 Interbedded (horizontally) limestone and dolostone.  No suggestion 

of fracturing.  Appears to provide very effective vertical confinement. 
 
2,439.5 – 2,472 Vuggy dolostone, not significantly fractured. 
 



2,472 – 2,509 Vuggy dolostone.  Larger vugs and some fractures.  Not completely 
brecciated. 

 
2,509 - 2,537 Vuggy dolostone separated by intact beds.  May have a high 

horizontal hydraulic conductivity and very low vertical hydraulic 
conductivity. 

  
2,537 – 2,550 Cavities and some fracturing.  Large cavity from 2,543 to 2,545 ft bpl. 
 
2,550 – 2,578 Vuggy dolomite with some horizontal cavities  
 
2,578 – 2,579.8 Fracture dolostone. 
 
2,579.8 – 2,613 Vuggy dolostone with large cavities (2,583.7 – 2,585.7, 2,588.5 – 2,590, 

2,598 – 2,602 ft bpl).  Fracturing is also evident.  Log suggests that 
fracturing occur preferentially at existing cavities and vug instead of 
cavities being solely the product or fracturing. 

 
2,613 – 2,730 Horizontally bedded unfractured limestone and dolostones.  Some 

vugs. 
 
2,730 – 2,838 Similar to above.  Some apparent fracturing between 2,755 and 2,779 

ft bpl. 
 
2,838 – 2,841.5 Cavity 
 
2,841.5 – 2,940 Horizontally bedded limestone.  Some more porous horizons but not 

vertical flow features. 
 
 
Borehole Video Survey 

 
The borehole video survey allows for viewing of the borehole wall and the observation 
of potential flow features such as fractures. 

 
Depth (ft bpl)    Description 
 
2,100 – 2,140 Porous appear rock in which bedding is evident.  Relatively smooth 

borehole wall.  No fractures are evident.  Vuggy horizons are evident. 
 
2,140 – 2,180 Same as above. 
2,180 – 2,220 Same as above. 
2,220 – 2,260 Same as above. 
 
2,260 – 2,280 Same as above.  Large vugs/small cavities at 2,284 ft bpl. 
 
2,280 – 2,297 Same as above 



 
2,297 – 2,302 Dolostone with open fractures.  Fractures clearly visible with side 

view camera. 
 
2,302 – 2,312 Fractures are less common.  Scattered and not vertically continuous. 
 
2,312 – 2,435 Unfractured bedded rock with vuggy horizons 
 
2,435 – 2,505 Mostly dolostone with fractured intervals with associated borehole 

enlargement.  Fracturing well developed from 2,478 to 2,485 ft bpl.   
Dolostone with fractures is separated by unfractured rock. 

 
2,505 – 2,536 Most unfractured rock 
 
2,536 – 2,545 Fractures and associated cavernous intervals.  High sonic transit time 

interval 
 
Break in log due to turbidity. 
 
2,916.5 – 3,080 Limestone or dolomitic limestone, moderately smooth borehole wall, 

horizontal bedding.  Dolomitic beds have rougher borehole walls and 
smaller diameters.  Mostly unfractured. 

 
3,080 – 3,143 Vuggy dolostone with fractured zones and associated borehole 

enlargement, 
 
3,143 – 3,154 Fractured, cavernous dolostone 
 
3,154 – 3,201 Vuggy dolostone with hairline fractures.  Cavities associated with 

fractures (spalling).  Formation is not pervasively fractured. 
 
3,201 – 3,205 Cavernous zone, fractured. 
 
3,205 – 3,220 Vuggy dolostone with hairline fractures.  Spalling along fractures 

produce small cavities. 
 
3,220 – 3,331 Similar to above except fracturing is less well developed.  
 
3,331 – 3,356 Vuggy dolostone with some cavities (e.g., 3,332, 3,337, 3,340 ft bpl).  

Most of interval is not visible fractured. 
 
3,356 – 3,375 Interbedded cavernous zone and unfractured rock. 
 
3,375 – 3,397 Unfractured vuggy dolostone. 
 



3,397 – 3,455 Mostly unfractured dolostone.  Vugs/cavities increase in size up 
section.  Cavities may be from spalling rather than being dissolution 
features. 

 
3,455 – 3,463 Large cavities (borehole enlargement). 
 
3,463 – 3,501.6 Vuggy dolostone, some fractures and cavities. 
 

 
Cement Top Temperature Logs Run on the 24-inch Casing of IW-1 

 (March 10 to 17, 2010) 
2,975 ft bpl to land surface 

 
 
The depth intervals of the casing that contain recently emplaced cement (with 24 hours) 
should have uniformly elevated temperatures except towards top where temperatures 
should gradually decrease to background levels.  Gaps in the cement would be 
manifested by relatively cool zones.  The cement top is usually located about 50 ft below 
the depth at which temperature returns to close to the background value (geothermal 
gradient).   If curing proceeds too rapidly, the temperature will “flash” resulting in a spike 
in the temperature log.   
 
The maximum temperatures recorded for the temperature logs were between 100 and 
125 °F.  No temperature spikes or cool spots are evident in the cement top temperature 
logs.  The temperature tops estimated from the temperature logs and tagged depths are 
listed below  
  
Stage 1 log: Break in slope 2,830 ft bpl, (T = °58F), estimated top: 2,880 ft bpl, tagged 

2,878 ft bpl. 
 
Stage 2 log:   Break in slope 2,710 ft bpl (T = °58F), estimated top 2,760 ft bpl, tagged 

2,778 ft bpl. 
 
Stage 3 log: Break in slope 2,610 ft bpl (T = °58F), estimated top 2,660 ft bpl, tagged 

2,650 ft bpl. 
 
Stage 4 log: Break in slope 2,470 ft bpl (T = °60F), estimated top 2,520 ft bpl, tagged 

2,517 ft bpl. 
 
Stage 5 log: Break in slope 2,400 ft bpl (T = °60F), estimated top 2,450 ft bpl, tagged 

2,461 ft bpl. 
 
No logs were run for short stages 6 through 9. 
 
Stage 10 log: Break in slope 1,985 ft bpl (T = °67F), estimated top 2,035 ft bpl, tagged 

2,030 ft bpl. 
 



Stage 11 log: Break in slope 1,770 ft bpl (T = °67F), estimated top 1,830 ft bpl, tagged 
1,835 ft bpl. 

 
Stage 12 log: Break in slope 1,320 ft bpl (T = °67F), estimated top 1,370 ft bpl, tagged 

1,370 ft bpl. 
 
Stage 13 log: Break in slope 820 ft bpl (T = °73), estimated top 870 ft bpl, tagged 877 ft 

bpl. 
 
Stage 14 log: Break in slope 270 ft bpl (T = °67F), estimated top 320 ft bpl tagged 326 ft 

bpl. 
 



Geophysical Log Interpretations 
 

Hialeah ROWTP IW-2 
 

Logs run on the nominal 60.5-inch diameter hole (Nov. 20, 2009) 
0 to 158 ft bpl. 

 
 

Caliper and Gamma Ray Logs 
 

Log is not diagnostic of lithology because of the hole diameter.  Confirmed the hole was 
open (> 62-inches in diameter) to total depth. 
 

 
Cement Top Temperature Logs Run on the 52-inch diameter casing of IW-2 

 (Nov 20, 2009) 
0 to 158 ft bpl 

 
Temperature varies between 95 and 123 °F between 10 and 154 ft bpl with the greatest 
temperatures in the middle interval 80 to 110 ft bpl.   Log response of typical of well-
cemented casing and there is no suggestion of any gaps in the cement.   

 
 

Logs run on the nominal 50.5-inch diameter hole (Dec 12, 2009) 
50 to 1,070 ft bpl. 

 
Caliper and Gamma Ray Logs 
 
Low intensity gamma ray response due to large borehole diameter.  Good match 
between wells IW-1 and IW-2.  Gamma ray peak markers are about 2 ft shallower in well 
IW-2 (826 and 1,046 ft bpl).  Borehole remains open and was suitable for the installation 
and cementing of the 42-inch diameter casing. 
 

Cement Top Temperature Logs Run on the 42-inch diameter casing of IW-2 
 (Dec 13, 2009) 
0 to 1,070 ft bpl 

 
Cement stage 1 log – very uniform response (89 to 92°F between 60 and 1,068 ft bpl, with 
no suggestion of any anomalies. 

 
 
 
 
 
 
 
 
 



Logs run on the nominal 12.25-inch diameter pilot hole (Dec. 19, 2009) 
1,050 to 1,905 ft bpl. 

 
Comparison of gamma ray, sonic, and dual inductions logs of wells IW-1 and IW-2 
indicate that the geology is consistent (with ± 2 ft) between the wells. 
 
 
Caliper Log 

 
Depth (ft bpl)    Description 
 
1,090 – 1,360 Borehole diameter, ranges mostly from 12.5 to 15.0 inches. 
 
1,360 – 1,550 Somewhat large borehole diameter (14 to 16 inches) with greatest 

diameters at about 1,410 to 1,520 ft bpl. 
 
1,550 – 1,840 Borehole diameter mostly between 13.0 and 15.5 inches. 
 
1,840 – 1,930 Borehole diameter decreases with depth to 12.5 inches at 1,930 ft bpl. 
 

 
Gamma Ray Log 

 
Depth (ft bpl)    Description 
 
1,090 – 1,144 High gamma ray activity (10 to 67 GAPI). 
 
1,144 – 1,494 Sharp drop in gamma ray activity at 1,144 ft bpl marks the downhole 

transition to the relatively pure limestones of the Avon Park 
Formation.  Low gamma ray activities (≤ 20 GAPI) 

 
1,494 – 1,700 Interval of somewhat high and more variable gamma ray activity (10 

to 30 GAPI) with a sharp peak at 1,603 ft bpl.  
 
1,700 – 1,940 Low gamma ray activities (nearly entirely ≤ 20 GAPI) 
 
 
 
Borehole Compensated Sonic 

 
Depth (ft bpl)    Description 
 
1,070 – 1,145 Variable sonic transit times reflecting heterogeneities in lithology and 

porosity in the Suwannee Limestone. 
 
1,145 – 1,230 Relatively high porosity interval; sonic transit times between 128 and 

147 μsec/ft.    



 
1,230 – 1,620 Gradual decrease in sonic travel times from mostly 120 to 135 to 100 

to 125 μsec/ft, which records a decrease in porosity with depth in the 
limestones. 

 
1,620 – 1,762 More variable interval with five low sonic transit time peaks 82 to 95 

μsec/ft.  Better cemented beds or dolomitic beds.  The five peaks 
occur at about the same depths (1,697 to 1,747 ft bpl) as in well IW-2 

 
1,762 – 1,918 Relatively constant travel times mostly in the 105 to 115 μsec/ft range.  

Porous rock. 
 
 
Dual Induction Log and Log-derived TDS 

 
Depth (ft bpl)    Description 
 
1,090 – 1,160 Variable resistivity reflecting differences in lithology and porosity of 

the Suwannee Limestone strata. 
 
1,160 – 1,660 Deep resistivity is relatively constant between 8 and 10 ohm-m. 

TDS between 1,300 and 1,650 ft bpl is in the 4,000 to 7,000 mg/L 
range.  Significant separation of tracks; shallow resistivity is mostly 
between 3 and 4 ohm-m. 
 

1,660 – 1,810 More variable resistivity reflecting lithologic variation.  The lithologic 
variation has caused variation in the log-derived TDS between 1,685 
and 1,830 ft bpl which does not reflect changes in actual pore water 
composition. 

 
 1,810 – 1,920 Sharply decreases deep resistivity from 10 ohm-m to 2.9 ohm-m 

reflecting an increase in pore water salinity and the sonic transit times 
(porosity) changed little in this depth interval.   Also progressively 
increasing separated of the logs, with the greater resistivity of the 
shallow log reflecting invasion of less saline water from the closed 
circulation system. 

 
Log-derived TDS increased from approximately 6,000 mg/L to 20,000 
mg/L over this interval.  The base of the USDW (10,000 mg/L) occurs 
at 1,870 – 1,880 ft bpl    

 
 
Flowmeter Log 
 
Depth (ft bpl)    Description 
 
1,100 – 1,150 Minor flow zone – Upper Floridan Aquifer. 



 
1,150 – 1,700  Little net flow contribution.  Variation is flow meter readings is 

largely a response to changes in borehole diameter. 
 
1,700 – 1,720 Major flow zone.  Avon Park Permeable zone. 
 
1,720 – 1,920 No significant flow. 
 
 
Fluid Conductivity and Temperature Logs 
 
Depth (ft bpl)    Description 
 
1,045 – 1,084 Near constant conductivity and temperature readings.   Dynamic T = 

78.0 ± 0.4 °F, Cond. 18,700 ± 300 µS. 
 
1,084 – 1,150 Zone with lower dynamic temperatures and conductivity.  Drops to T 

= 76.7 °F, Cond. 15,187 µS. 
 

1,150 – 1,700 Steady decrease in dynamic T from 78.2 to 77.1 °F.  Steady increase in 
dynamic cond. From 19,275 to 28,171 µS. 

 
1,700 – 1,710 Abrupt increase in dynamic T to 77.9 °F.  Suggests flow zone. 
 
1,710 – 1,930 Dynamic T continuously decreases to 71.1 °F.   Modest overall trend 

(with fluctuations) of decreasing dynamic conductivity;   Readings 
mostly in the 23,500 to 27,000 µS range. 

 
  
 
 
 



 
Cement Top Temperature Logs Run on the 34-inch Casing of IW-2 

 (Jan. 13 to 16, 2010) 
1,892 ft bpl to land surface 

 
 
The cement top temperature logs record the increase in temperature from the heat of 
hydration of curing cement.  The depth intervals of the casing that contain recently 
emplaced cement (with 24 hours) should have uniformly elevated temperatures except 
towards top where temperatures should gradually decrease to background levels.  Gaps 
in the cement would be manifested by relatively cool zones.  The cement top is usually 
located about 50 ft below the depth at which temperature returns to close to the 
background value (geothermal gradient) 
 
Stage 1 log: Temperature varied between 95 and 110 °F to 1,792 ft bpl.  Temperature 

steadily decreased to 75°F at 1,580 ft bpl and reached background 
temperature of 70°F at 1,500 ft bpl.   Tagged depth was 1,644 ft bpl. 

 
Stage 2 log:   Temperature varied between 95 and 103 °F to 1,500 ft bpl.  Temperature 

steadily decreased to 75°F at 1,400 ft bpl and approached background 
temperature of 72°F at about 1,300 ft bpl.   Tagged depth was 1,428 ft bpl. 

 
Stage 3 log: Temperature varied between 100 and 103 °F to 1,370 ft bpl.  Temperature 

steadily decreased to 75°F at 1,205 ft bpl and approached background 
temperature of 72°F at about 1,100 ft bpl.   Tagged depth was 1,269 ft bpl. 

 
Stage 4 log:   Temperature varied between 100 and 103 °F to 1,180 ft bpl.  Temperature 

steadily decreased to 92°F at 1,090 ft bpl at which depth there was an 
abrupt drop in temperature to 83°F at 1,080 ft bpl.  Decreased steadily 
with depth to 78°F at 850 ft bpl.  Tagged depth was 1,084 ft bpl. 

 
Stage 5 log:   Overall gradual decrease in temperature with depth from 100 °F at 1,128 

ft bpl to 90°F at 600 ft bpl.  More rapid decrease in temperature to 75°F at 
400 ft bpl. 

 
Stage 6 log: Temperate between 90 and 97°F between 30 and 500 ft bpl. 
 
Tagged depth was 525 ft bpl. 

 
The cement top temperature logs reveal not anomalies and are consistent with proper 
cementation of the 34-inch diameter casing. 
 



Logs run on the nominal 12.25-inch diameter pilot hole (February 7, 2010) 
1,900 to 3,500 ft bpl. 

 
 
Caliper Log    
 
Depth (ft bpl)    Description 
 
1,910 – 2,280 Moderate borehole enlargement and some asymmetry.  Diameters 

range mostly between 14 and 17 inches for a 12.25-inch diameter bit. 
 
2,280 – 2,315 Borehole close to bit size. (< 14 inches), harder rock, dolostone. 
 
2,315 – 2,430 Softer rock with moderate enlargement (13.5 to 15.5 inches). 
 
2,430 – 2,490 Very hard rock (predominantly) dolostone.  Borehole diameter is 

close to bit size (mostly ≤ 12.5 to 14-inches) 
 
2,490 – 2,510 Fractured rock, borehole enlargement (> 30-inches).  
 
2,510 – 2,590 Hard rock, dolomitic, diameters mostly between 12.5 and 14.5 inches. 
 
2,590 – 2,830 Transition to softer limestone, diameters between 14 and 15 inches.  
 
2,830 – 2,838 Fractured rock, borehole enlargement (> 30-inches). 
 
2,838 – 3,020 Interval of relatively soft limestone.  ‘Bulge’ in borehole diameter 

increasing to about 19-inches at 2,925 ft bpl.  Diameters are mostly 
between 15 and 19 inches. 

 
3,029 – 3,500 Hard rock with borehole diameter close to bit size.  Fracture zones at:  

3,046-3,500, 3,066-3,700, 3,140-3,145, 3,200-3,207, 3,246-3,253, and 
3,468-3,472 ft bpl. 

 
 
 



Gamma Ray Log 
 

The natural gamma ray log shows an inverse relationship to borehole diameter.   
Measured gamma ray activities are less in larger diameter boreholes. 
 
Gamma ray pattern in well IW-2 is very similar to that in well IW-1 with an 
approximately 4 ft shift (shallower in IW-2).  

 
Depth (ft bpl)    Description 
 
1,900 – 2,298 Low gamma ray activity (predominantly ≤ 15 GAPI). 
 
2,298 – 2,318 Increased activity (20 to 30 GAPI) corresponding to smaller borehole 

diameter at dolomitic interval. 
 
2,318 – 2,442 Variable activity inversely related to borehole diameter (mostly 5 to 

20 GAPI). 
 
2,442 – 2,462 Gamma ray activity peak, up to 40 GAPI 
 
2,462 – 2,572 Variable activity, inversely related to borehole diameter. 
 
2,572 – 2,583 Gamma ray peak, not related to borehole diameter. 
 
2,583 – 2,778 Uniformly low gamma ray activity (≤ 12 GAPI). 
 
2,778 – 2,840 Zone of increased gamma ray activity without a corresponding 

change in borehole diameter (i.e., composition signal). 
 
2,840 – 3,045 Uniformly very low (≤ 6 GAPI), largely reflecting the enlarge 

borehole. 
 
3,045 – 3,060 Variable gamma ray activity.  Two peaks at 3,048 and 3,056 ft bpl, 

which occur at 3,052 and 3,060 ft bpl in well IW-1. 
 
3,060 – 3,110 Very low gamma ray activity. 
 
3,110 – 3,445 Pronounced overall increase in gamma ray activities to values mostly 

in the 10 to 50 GAPI range.  Increase at 3,110 ft bpl does not have a 
corresponding change in borehole diameter.   Peaks in activity at 
3,314 and 3,391 ft bpl. 

 
 



 
Borehole Compensated Sonic 

 
Depth (ft bpl)    Description 
 
1,910 – 2,294 Relatively constant sonic transit times in 95 to 105 µsec/ft range, 

which corresponds to porosities of 35% to 45%. 
 
2,294 - 2,316  Hard, low porosity dolomite, transit times in the 45 to 40 µsec/ft. 
 Fracture zone from 2,298 – 2,306 ft bpl, long transit times. 
 
2,316 – 2,432 Mostly porous limestone with transit times in the 90 to 95 µsec/ft. 
 
2,432 – 2,440 Fracture zone. 
 
2,440 – 2,490 Mainly dolostone.  Variable sonic transit times (45 to 90 µsec/ft). 
 
2,490 – 2,515 Fractured dolostone.   Transit times > 240 µsec/ft 
 
2,515 – 2,532 Mostly dolostone, unfractured.  Transit times in the 55 to 85 µsec/ft 

range. 
 
2,532 – 2,594 Dolostone and subsidiary limestone with fractured intervals.  Highly 

variable transit times (60 to 95 µsec/ft) 
 
2,594 – 2,765 Mostly unfractured limestone and dolomitic limestone with uniform 

sonic transit times of 80 to 90 µsec/ft and sonic porosities of about 
25%. 

 
2,765 – 2,832 Unfractured interbedded limestone and dolostone with sonic transit 

times mostly in the 75 to 100 µsec/ft range; greater variation than 
above). 

 
2,832 – 2,840 Fracture dolostone.  Transit time of up to 175 µsec/ft.  
 
2,840 – 2,918 Unfractured porous limestone. 
 Transit times mostly in the 95 to 110 µsec/ft range. 
 
2,918 – 2,927 Fractured dolostone, transit time peak at 130 µsec/ft. 
 
2,927 – 3,020 Unfractured porous limestone. 
 Transit times mostly in the 95 to 105 µsec/ft range. 
 
3,020 – 3,400 Tight dolostone with fractured intervals.  Tight dolostones have 

transit times of less than 60 µsec/ft).  Fractured zones have times 
great than 110 µsec/ft to off-scale (> 240 µsec/ft). 

 Prominent fractured intervals occur at: 



  3,045 – 3,052 ft bpl 
  3,068 – 3,090 ft bpl 
  3,116 – 3,226 ft bpl 
  3,142 – 3,148 ft bpl 
  3,170 – 3,202 ft bpl 
  3,210 – 3,228 ft bpl 
  3,244 – 3,266 ft bpl 
 
3,400 – 3,495 Porous dolomitic limestone and calcareous dolostone.  Transit times 

mostly in 50 to 80 µsec/ft range.  Fractured zone from 3,468 to 3,474 ft. 
 
 
Dual Induction Log  

 
 

Depth (ft bpl)    Description 
 
1,910 – 2,298 Very uniform response (2 to 3 ohm-m) with minimal separation of 

tracks.  Porous limestone 
 
2,298 – 2,318 Increased resistivity (> 10 ohm-m) reflecting tight dolostone lithology  

 
2,318 – 2,430 Deep resistivities in 3 to 6 ohm-m range.  Porous limestone. 
 
2,430 – 2,590 Variable resistivities, mostly greater than 10 ohm-m.  Fractured 

dolostones are evident by low shallow resistivities (< 3 ohm-m) are 
greater separation of tracks. 

 
2,590 – 2,810 Generally little variation in resistivity and minimal separation of 

tracks.  Deep resistivities are mostly in the 3.5 to 8.0 ohm-range. 
 
2,810 – 2,840 Interbedded dolostone and limestone.  Tight dolostones have high 

resistivities whereas fractured dolostones (e.g., at 2,837 ft bpl) have 
shallow resistivities of less than 3 ohm-m 

 
2,840 – 3,028 Porous limestone (or dolomitic limestone).  Deep resistivities in the 

2.5 to 3.2 ohm-m range. 
 
3,028 – 3,500 Variable lithologies as manifested by highly variable resistivities.  

Fractured zones, as indicated by deep and medium resistivities of less 
than 3 ohm-m. 

 
 
Flowmeter Log  

 
Static and dynamic flowmeter logs were run on the 12.25 - inch diameter pilot hole from 
1,880 to 3,500 ft bpl.  The dynamic flowmeter log was performed at a pumping rate of 



320 gpm.  Flowmeter logs can provide information on the location of high–
transmissivity zones.  However, much of the tested strata produced no detectable water.  
The flowmeter log is therefore not useful for evaluating the relative degree of 
confinement provided by low productivity strata. 
 
The bulk of the water produced during the flowmeter log entered the well between 
approximately 2,300 and 2,305 ft bpl (the uppermost fractured zone), with a lesser 
amount entering the well from between 2,470 and 2,516 ft bpl, which is another 
fractured zone. 
 
The 2,432 ft bpl fracture zone did not produce significant water. 
 
The strata below 2,516 ft bpl were not stressed and produced essentially no water.  
 
 

Borehole Televiewer  
 

The borehole televiewer is an acoustic imaging log that provides a detail, wrap-around 
image of the borehole wall.   Borehole televiewer logs are of great value in that they 
allow for observation of sedimentary structures and potential flow features such as 
fractures, vugs, and cavities.  The log also provides information on sonic transit times 
and amplitudes which are expressed on the logs as shades of yellow, orange and brown 
(darker colors correspond to longer transit times and greater porosities).  
 

 
Depth (ft bpl)    Description 
 
1,910 – 1,946 Poor resolution 
 
1,946 – 2,298.5 Horizontally bedded unfractured limestone.  No significant vertical 

flow features are evident.  Thin porous horizons are present (vuggy or 
burrow zones, which may be zones of enhanced horizontal flow). 

 
2,298.5 – 2,308 Dolostones, vuggy horizons separated by intact beds. 
 
2,308 – 2,323  Tabular cavities with some associated cavities.  Does not appear to be 

entirely brecciated. 
 
2,323 – 2,435.5 Horizontally bedded rock. 
 
2,435.5 – 2,443 Zone with cavities and fractures.  Some cavities are up to 2 ft thick. 
 
2,443 – 2,502 Horizontally bedded rock with vuggy horizons. 
 
2,502 – 2,525 Cavernous and fractured interval. 
 
2,525 – 2,838 Horizontally bedded rock with vuggy horizons.  



 
2,838 – 2,840.5 Cavernous interval 
 
2,840.5 – 3,026 Horizontally bedded rock with vuggy horizons.  Beds are intact. 
 
3,026 Top of dolostones 
 
3,026 – 3,498 Vuggy dolostone with cavernous and fractured intervals. 

3,051 – 3,054  Cavernous zone 
3,051 – 3,061 Fractures 
3,070.5 – 3,720 Cavernous zone 
3,078 – 3,096 Fractures 
3,145 – 3,149 Cavernous intervals 
3,208 – 3,216 Fractures 
3,216 – 3,220 Cavernous interval 
3,251 – 3,265 Cavernous zones and fractures 
3,472.5 – 3,474.5 Cavernous zone 
  



Cement Top Temperature Logs Run on the 24-inch Casing of IW-1 
 (March 27 to April 2, 2010) 
2,975 ft bpl to land surface 

 
 
The depth intervals of the casing that contain recently emplaced cement (with 24 hours) 
should have uniformly elevated temperatures except towards top where temperatures 
should gradually decrease to background levels.  Gaps in the cement would be 
manifested by relatively cool zones.  The cement top is usually located about 50 ft below 
the depth at which temperature returns to close to the background value (geothermal 
gradient).   If curing proceeds too rapidly, the temperature will “flash” resulting in a spike 
in the temperature log.   
 
The maximum temperatures recorded for the temperature logs were between 100 and 
125 °F.  No temperature spikes or cool spots are evident in the cement top temperature 
logs.  The temperature tops estimated from the temperature logs and tagged depths are 
listed below  
  
Stage 1 log: Break in slope 2,800 ft bpl, (T = °60F), estimated top – 2,850 ft bpl, tagged 

– 2,875 ft bpl. 
 
Stage 2 log:   Break in slope 2,740 ft bpl (T = °63F), estimated top – 2,790 ft bpl, tagged – 

2,812 ft bpl. 
 
Stage 3 log: Break in slope 2,620 ft bpl (T = °64F), estimated top – 2,670 ft bpl, tagged – 

2,676 ft bpl. 
 
Stage 4 log: Break in slope 2,500 ft bpl (T = °64F), estimated top – 2,550 ft bpl, tagged – 

2,550 ft bpl. 
 
Stage 5 log: Break in slope 2,450 ft bpl (T = °60F), estimated top – 2,500 ft bpl, tagged – 

2,486 ft bpl. 
 
No logs were run for short stages 6 through 10. 
 
Stage 11 log: Break in slope 2,110 ft bpl (T = °67F), estimated top – 2,160 ft bpl, tagged – 

2,148 ft bpl. 
 
Stage 12 log: Break in slope 1,925 ft bpl (T = °67F), estimated top – 1,975 ft bpl, tagged – 

1,965 ft bpl. 
 
Stage 13 log: Break in slope 1,515 ft bpl (T = °72F), estimated top – 1,565 ft bpl, tagged – 

1,543 ft bpl. 
 
Stage 14 log: Break in slope 920 ft bpl (T = °74), estimated top 970 ft bpl, tagged 951 ft 

bpl. 
 



Stage 15 log: Break in slope 250 ft bpl (T = °87F), estimated top 300 ft bpl, tagged 328 ft 
bpl. 

 
Stage 16 log:   Initial sharp break in slope at 20 ft bpl. 
 



Geophysical Log Interpretations 
 

Hialeah ROWTP DZMW-1 
 

Logs Run on the Nominal 40.5-inch Diameter Hole (Mar. 28, 2010) 
0 to 157 ft bpl. 

 
Caliper and Gamma Ray Logs 

 
Log is not diagnostic of lithology because of the hole diameter.  Confirmed the hole was 
open (> 40.5-inches in diameter bit size) to total depth.  Enlarged hole (washout zone 
from 62 to 69 ft) 
 

 
Cement Top Temperature Logs Run on the 30-inch Diameter Casing of DZMW-1 

 (Mar. 28, 2010) 
0 to 157 ft bpl 

 
Near constant temperature (87-88 °F) from 20 to 150 ft bpl.  No suggestion of any gaps in 
the cement.   

 
 

Logs Run on the Nominal 28.5-inch Diameter Hole (April 6, 2010) 
140 to 1,070 ft bpl. 

 
Caliper and Gamma Ray Logs 
 
Low intensity gamma ray response due to large borehole diameter.  Good match with 
well IW-1 and IW-2.  Gamma ray peak markers are about 3 ft shallower in well DZMW-
1 than in well IW-1.  Borehole remains open and was suitable for the installation and 
cementing of the 17.75-inch diameter casing. 
 
 
Dual Induction Log 

 
Depth (ft bpl)    Description 
 
20 – 440 Deep resistivity decreases from 20 to 6 ohm-m. 
 
440 - 950 Sharp minor increase in resistivity, suggesting lithologic change to 

less clayey strata. Deep resistivities in 10 to 20 ohm-m range. 
 
950 – 1,030 Decrease in resistivity (< 10 ohm-m) and increase in spontaneous 

potential. 
 
1,030 – 1,065 Increase in resistivity (deep resistivity of 18 to 25 ohm-m) suggesting 

lithologic change to less clayey strata. 
 



 
Cement Top Temperature Logs Run on the 20-inch Diameter Casing of DZMW-1 

 (April 7, 2010) 
0 to 1,070 ft bpl 

 
Cement stage 1 log – uniform response, mild variation, (100 to 108°F) between 160 and 
1,055 ft bpl, with no suggestion of any anomalies.  Temperate ranged between 95 and 
100°F between 20 and 100 ft bpl. 

 
 

Logs Run on the Nominal 12.5-inch Diameter Borehole (April 11, 2010) 
1,060 to 1,930 ft bpl. 

 
Comparison of gamma ray logs of wells DZMW-1 and IW-1 and indicate that the section 
(gamma ray markers) are about 3 feet shallower in well DZMW-1. 

 
 
Caliper Log 

 
Depth (ft bpl)    Description 
 
1,070 – 1,440 Variable borehole diameter, ranges mostly from 13.0 to 16.5 inches. 
 
1,440 – 1,930 Decrease in borehole diameter to 12.5 – 14.5 inches reflecting the 

presence of more competent limestone. 
 
Gamma Ray Log  

 
Depth (ft bpl)    Description 
 
1,070 – 1,144 High gamma ray activities, mostly > 50 GAPI reflecting the presence 

of dispersed phosphate. 
 
1,144 – 1,930 Reduced gamma ray activity, mostly 20 to 30 GAPI indicating the 

presence of purer limestone.  Small sharp peak at 1,600 ft bpl, which is 
a local marker. 

 
 
Dual Induction and Borehole Compensated Sonic Logs  

 
Depth (ft bpl)    Description 
 
1,075 – 1,144 Highly variable sonic transit time and resistivities reflecting 

lithological variability. 
 
1,144 – 1,670 Pronounced downhole change to much less variable sonic transit 

times and resistivities.  Transit times are mostly 120 to 130 µsec/ft, 



which indicates the presence of porous limestones.  Gradual decrease 
in resistivity with depth which reflects increasing salinity.   A few 
minor peaks of lower sonic transit times, which likely represent 
harder limestone or dolomitic beds. 

 
1,670 – 1,750 Interval of more variable sonic transit times (negative peaks).  

Dolomitic limestone. 
 
1,750 – 1,928 More uniform sonic transit times (105 to 115 µsec/ft) and sharply 

decreasing resistivity (deep decreases from about 10 to 2.8 ohm-m).  
Interval consists of porous limestone with sharply increasing 
salinities. 

 
Flowmeter  

 
Depth (ft bpl)    Description 
 
1,140 – 1,150 Decrease dynamic flowmeter response, which is due to increased hole 

diameter. 
 
1,150 - 1600 No flow zones evident, log suggests gradual flow into well. 
 
1,600 – 1,740 More flow into well, no distinct zones. 
 
1,740 – 1,930 Negligible flow contribution, no separation of static and dynamic 

logs. 
 
 
Temperature and Fluid Resistivity Logs  

 
Depth (ft bpl)    Description 
 
1,060 – 1,930 Dynamic temperature ranges from 74 to 78°F, with an overall gradual 

decline.  Fluid conductivity increases from about 14,000 to 30,000 
µsec/cm, with no pronounced breaks. 

 
 

Logs Run on the Nominal 18.5-inch Diameter Borehole (April 16, 2010) 
1,050 to 1,905 ft bpl. 

 
Comparison of gamma ray logs of wells DZMW-1 and IW-1 and indicate that the section 
(gamma ray markers) are about 3 feet shallower in well DZMW-1. 
 
 
 
 
 



Caliper Log 
 

Depth (ft bpl)    Description 
 
1,070 – 1,440 Variable borehole diameter, ranges mostly from 18.5 to 25.0 inches; 

27-Inch diameter peak at 1,075 ft bpl. 
 
1,440 – 1,550 Very pronounced downhole change to more uniform borehole 

diameters; diameters are in a narrow range from 18.5 to 20.0 inches.  
 

 
Gamma Ray Log 

 
Depth (ft bpl)    Description 
 
990 – 1,142 High gamma ray activity (10 to 115; mostly < 50 GAPI). 
 
1,142 – 1,490 Sharp drop in gamma ray activity at 1,142 ft bpl marks the downhole 

transition to the relatively pure limestones of the Avon Park 
Formation.  Low gamma ray activities (≤ 20 GAPI) 

 
1,490 – 1,684 Interval of somewhat high and more variable gamma ray activity (10 

to 20 GAPI) with a sharp peak at 1,600 ft bpl.  
 
1,684 – 1,890 Low gamma ray activities (nearly entirely ≤ 15 GAPI) 
 

 
Cement Top Temperature Logs Run on the 12.75-inch Casing of DZMW-1 

 (through April 19, 2010) 
1,900 ft bpl to land surface 

 
 
The cement top temperature logs record the increase in temperature from the heat of 
hydration of curing cement.  The depth intervals of the casing that contain recently 
emplaced cement (with 24 hours) should have uniformly elevated temperatures except 
towards top where temperatures should gradually decrease to background levels.  Gaps 
in the cement would be manifested by relatively cool zones.  The cement top is usually 
located about 50 ft below the depth at which temperature returns to close to the 
background value (geothermal gradient) 
 
Stage 1 log: Temperature varied between 118 and 123 °F to 1,740 ft bpl.  Temperature 

steadily decreased to 75°F at 1,655 ft bpl and reached background 
temperature of 72°F at 1,620 ft bpl.   Tagged depth was 1,680 ft bpl. 

 
Stage 2 log:   Temperature varied between 120 and 125 °F to 1,510 ft bpl.  Temperature 

steadily decreased to 77°F at 1,390 ft bpl and approached background 
temperature of 72°F at about 1,350 ft bpl.   Tagged depth was 1,417 ft bpl. 



 
Stage 3 log: Temperature varied between 145 and 140 °F to 1,250 ft bpl.  Temperature 

steadily decreased to 75°F at 1,150 ft bpl.   Tagged depth was 1,214 ft bpl. 
 
Stage 4 log:   The maximum temperature of 147 °F occurred from 1,190 to 1170 ft bpl.  

Temperature steadily decreased to 130°F at 1,120 ft bpl and level off to 
1,070 ft bpl.  Temperature then decreased steadily to 100°F at 1,000 ft and 
leveled off.  Temperature decreased again to 80°F at 820 ft bpl and 
approached a background temperature of about 79°F at 800 ft bpl.  
Tagged depth was 861 ft bpl. 

 
The cement bond has no suggestion of gaps other issues that would affect the 
mechanical integrity of the well. 
 
 

Logs run on the nominal 11-inch diameter bore hole (April 24, 2010) 
1,900 to 2,260 ft bpl. 

 
Comparison of gamma ray logs of wells DZMW-1 and IW-1 and indicate that the section 
(gamma ray markers) are about 3 feet shallower in well DZMW-1. 

 
Caliper and Gamma Ray Logs 
 
Borehole diameter close to 11-inch bit diameter.  13.0 to 13.7 inches from 1,900 to 1,940 ft 
bpl; mostly 12.3 to 13.0 inches from 1,940 to 2,250 ft bpl. 
 
Dual Induction and Borehole Compensated Sonic Logs 
 
Relatively uniform resistivities (deep ≈ 2 ohm-m) and sonic transit times (≈ 100 µsec/ft) 
are indicative a fairly homogenous limestone lithology throughout logged interval. 
 
Flowmeter Log 
 
Log indicates gradual increase in flow into well, with a moderate flow zone at about 
2,190 to 2,200 ft.  Little flow contribution below 2,200 ft. 
 
Temperature and Fluid Conductivity 
 
Not diagnostic because of short logged interval. 
 

Cement Top Temperature Logs Run on the 6,625-inch FRP Casing of DZMW-1 
 (May 1, 2010) 

2,185 to 2,260 ft bpl to land surface 
 

Stage 1 log: Temperature varied between approximately 130 and 135°F to 2,080 ft bpl, 
and then steady decreased to a near background temperature of 75°F at 
2,015 ft bpl. Tagged depth was 2,040 ft bpl. 



 
Stage 2 log:   Maximum temperature of 136 to 139 °F at 2,030 to 2,040 ft bpl.  

Temperature steadily decreased to 75°F at 1,960 ft bpl.   Tagged depth 
was 1,973 ft bpl. 

 
Stage 3 log: Short cement stage, 23 feet, log not diagnostic  
 

 
The cement top temperature logs reveal not anomalies and are consistent with proper 
cementation of the 6.625-inch diameter casing. 
 
 

Cement Bond Logs Run on the 6,625-inch FRP Casing of DZMW-1 
 (May 3, 2010) 

1,700 to 2,260 ft bpl to land surface 
 

Uncemented casing interval 
 
Uncemented casing has the following properties: transit times of about 360 µsec, 
amplitudes of 40 to 60 mV and string casing returns on the VDL log.  The segment of 
uncemented casing from 1,684 to 1,950 ft shows a distinctive, characteristic pattern of 
positive transit time (± 410 µsec), negative amplitude (10 to 20 mV), and weak casing 
returns on the VDL log at casing joints.  
 
Cemented casing interval 
 
Cemented casing in general is characterized by longer transit times, lower signal 
amplitudes, and weak casing arrivals on the VDL.  Such a pattern is occurs below 1,950 
on the CBL of DZMW-1.  Of great importance is a good basal seal (2,158 to base) above 
the top of the lower monitoring zone. 
 
The interval from 1,950 to 2,098 predominantly has a CBL log pattern indicated to good 
cement bonding.  The interval from 2,098 to 2,158 ft contains some intervals with 
moderate to poor bonding. 
 
The overall CBL log of the 6,625 is indicative of good cement bonding between the 6.625-
inch and 12-inch borehole.  Sufficient well bonded intervals are present to prevent the 
vertical migration of water through the annulus. 
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City of Hialeah 
Injection Well IW-1 Video Log Description 
 

1 
 

Depth (ft bpl) 
0 – 12  
 
12 – 2,937 
 
 
 
 
 
2,938 – 2,979 
 
2,979 
 
2,979 – 2,994 
 
2,994  
 
2,994 - 3,030 
 
 
3,030 – 3,049  
 
3,049 – 3,055 
 
3,055 – 3,059 
 
3,059 – 3,084 
 
3,084 – 3,086 
 
 
 
 
3,086 – 3,097 
 
3,097 – 3,099 
 
3,099 – 3,130 
 
 
3,130 – 3,131 
 
3,131 - 3,142 
 
3,142 – 3,148 

Description 
Stainless steel surface pipe. 
 
Interior of 16-inch diameter Fiberglass Reinforced Pipe.  (2,939 ft bpl on 
side view camera) Joints occur at approximately 30 ft intervals.  The fiber 
winding of the FRP is visible.  Surficial scratch marks are from 
geophysical logging tools.  There is no suggestion of cracking or other 
defects that would adversely impact the mechanical integrity of the well.  
 
Interior of 24-inch diameter steel casing. 
 
Bottom of 24-inch casing (2,981 ft bpl on sideview). 
 
Dark crystalline dolomitic rock.   
 
First flow zone. Water becomes cloudy and visible shimmering occurs.   
 
Water cloudy.  Borehole wall dark, rough dolomitic rock.  Limited 
fracturing and sparse vugs.   
 
Smooth, dark borehole.  Water clearing.  Some small vuggy intervals.   
 
Lighter dolostone with some smaller voids and vugs.   
 
First large fracture.  In side view, deep, large open fracture.   
 
Smooth borehole wall interspersed with vugs.   
 
Large cavern.  Borehole opens up from 3 o’clock to 6 o’clock.  Horizontal 
extent not visible in downhole view.  Other portions of borehole smooth, 
unfractured.  Sideview shows large open cavern, extending back towards 
narrow open fracture.  
 
Vuggy, rough borehole wall.   
 
Fractured, vuggy borehole wall. 
 
Generally smooth borehole with some vuggy intervals.  Larger vugs in 
these intervals.  In side view, flow zone visible at 3,117 ft bpl.    
 
Small horizontal fracture/cavern.   
 
Smooth borehole with limited fracturing. 
 
Vuggy with increased fracturing/borehole collapse above cavern. 



City of Hialeah 
Injection Well IW-1 Video Log Description 
 

2 
 

Depth (ft bpl) 
3,148 – 3,152 
 
 
3,152 – 3,160 
 
 
3,160 – 3,180 
 
3,180 – 3,198 
 
3,198 – 3,210 
 
3,210 – 3,222 
 
3,222 – 3,223 
 
3,223 – 3,250 
 
3,250 – 3,258 
 
3,258 – 3,259  
 
 
3,259 – 3,270 
 
3,270 – 3,297 
 
 
3,297 – 3,310 
 
3,310 – 3,320 
 
3,320 – 3,340 
 
 
3,340 – 3,346 
 
 
3,346 – 3,360 
 
 
3,360 – 3,365  
 
 
3,365 – 3,366 

Description 
Large cavern.  Side view camera shows very large open fractures/cavern 
extending out of the field of view of the camera.   
 
Cavernous, fractured zone.  Side view shows fractured blocks of 
dolostone. 
 
Smooth borehole.  Minimal vugs.  
 
Vuggy and moderately rough borehole wall.   
 
Vuggy zone with some narrow fractures. 
 
Smooth borehole wall with some subvertical, narrow fractures. 
 
Narrow horizontal fracture. 
 
Moderately rough borehole wall with small abundant vugs.   
 
Large subvertical fracture at 3 to 4 o’clock in downhole view.   
 
Fracture opens up into cavern, horizontal extent not visible in downhole 
view.  In side view, camera shows open fractures.   
 
Zone of abundant, small fracturing and vugs in borehole wall.  
 
Moderately rough borehole wall with abundant small to medium-sized 
vugs. 
 
Smoother than interval above.  Some small vugs  
 
Medium sized vugs, subvertical fractures in borehole wall. 
 
Borehole is rough with abundant vugs.  Abundant fracturing in borehole 
wall.  Fractures are narrow, subvertical.   
 
Smooth at beginning of interval.  Fracture (approximately 0.5 ft in vertical 
extent) at 3,344 ft bpl.  Horizontal extent not visible in downhole view.   
 
Moderately smooth borehole with some small vugs and slight roughness.  
Formation appears tight.  
 
Large cavern opens.  Sides not visible in downhole view.  In side view, 
extensive, large open fractures extend out of field of view.     
 
Borehole tightens, regains shape above second large cavern.   



City of Hialeah 
Injection Well IW-1 Video Log Description 
 

3 
 

Depth (ft bpl) 
3,366 – 3,370  
 
 
3,370 – 3,380 
 
 
3,380 – 3,420 
 
 
3,420 – 3,456 
 
 
3,456 – 3,463 
 
 
3,463 – 3,465 
 
3,465 -3,467 
 
3,467 – 3,495 
 
3,495 – 3,509 
 
3,509 

 Description 
Large cavern, wall is not visible.  In side view, extensive large open 
fractures.  Extends beyond field of view in horizontal extent.   
 
Abundant large fractures below cavern.  Borehole not well formed.  
Larger open fracture at end of interval. 
 
Moderately smooth borehole.  Some sparse vugs.  Generally tight well 
formed hole. 
 
Rough vuggy borehole.  Abundant small vugs and rough appearance.  
Minimal fracturing. 
 
Large fracture/cavern.  Large angular blocks of fractured dolostone visible 
in downhole view.   
 
Borehole reforms above second cavern.   
 
Large cavern.  Borehole walls not visible. 
 
Smooth borehole.  Limited vugs and fracturing.   
 
Very rough and vuggy interval. 
 
Bottom of borehole. 



 
City of Hialeah 
Injection Well IW-2 Video Log Description 
 

1 
 

Depth (ft bpl) 
0 – 9  
 
9 – 2,933 
 
 
 
 
2,933 – 2,975 
 
2,975 
 
2,985 – 2,994 
 
 
2,994 – 3,003 
 
3,003 -3,023 
 
3,023 – 3,032 
 
3,032 – 3,035 
 
3,035 – 3,042 
 
3,042 – 3,048 
 
3,048 - 3,055 
 
 
 
3,055 – 3,060 
 
3,060 – 3,068 
 
3,068 – 3,075 
 
3,075 – 3,088 
 
3,088 – 3,117 
 

Description 
Stainless steel surface pipe. 
 
Interior of 16-inch diameter Fiberglass Reinforced Pipe.   Joints occur at 
approximately 30 ft intervals.  The fiber winding of the FRP is visible.  
There is no suggestion of cracking or other defects that would adversely 
impact the mechanical integrity of the well.  
 
Interior of 24-inch diameter steel casing. 
 
Bottom of 24-inch casing (2,977 ft bpl on sideview.) 
 
Limestone, pale orange in light.  Borehole wall is smooth and formation 
appears tight. 
 
Smooth limestone, first appearance of darker, dolomitic formation. 
 
Transition to harder dolomitic rock.  Generally tight-appearing.   
 
Large vugs in borehole wall.  Borehole wall interspersed with small vugs.   
 
High apparent porosity, abundant small vugs. 
 
Generally smooth borehole with some small vugs. 
 
Abundant vugs and some larger voids becoming smooth at end of interval.   
 
Borehole opens to one side.  Large vugs from 12 o’clock to 6 o’clock.  
Borehole enlarged.  Limited subvertical fracturing and collapse of 
borehole.  
 
Smooth, ovular borehole.  Porous appearing. 
 
Some larger vugs in otherwise smooth appearing borehole. 
 
Borehole enlargement.  Large vugs. 
 
Smooth boring with smaller occasional vugs.   
 
Occasional vugs becoming smoother.  Borehole appears to have low 
porosity.    



 
City of Hialeah 
Injection Well IW-2 Video Log Description 
 

2 
 

Depth (ft bpl) 
3,117 – 3,122 
 
3,122 – 3,140 
 
3,140 – 3,148 
 
 
3,148 – 3,170 
 
3,170 – 3,178 
 
 
3,178 – 3,192 
 
 
3,192 – 3,200 
 
 
 
3,200 – 3,210 
 
3,210 – 3,215 
 
 
3,215 – 3,245 
 
3,245 – 3,252 
 
 
3,252 – 3,256 
 
3,256 – 3,261 
 
 
3,261 – 3,305 
 
 
3,305 – 3,310 
 
3,310 – 3,320 
 
 
3,320 – 3,327 
 

Description 
Borehole enlarged at beginning and end of interval.   Otherwise, smooth. 
 
Smooth borehole wall.  Non-porous appearing. 
 
Subvertical fracturing, large angular blocks detached from borehole wall.  
Cavernous zone. 
 
Smooth boring, sparse vugs, not a good injection zone. 
 
Large cavern, boring enlarges and sides not visible in downhole camera.  
Subvertical fracturing in borehole walls, blocks collapsed along borehole. 
 
Smooth boring with narrow zones where sides of boring not visible at 
3,182 and 3,192 ft bpl.   
 
Large cavern at end of interval.  Edge not visible in downhole view.  
Approximately 3 ft in vertical extent.  Fractured detached blocks visible in 
cavernous zone.  Side view shows extensive large open fractures.   
 
Extensive subvertical fracturing in borehole wall. 
 
Cavernous zone, fracturing of borehole wall.  Large open fractures and 
angular blocks of dolostone hanging from borehole wall.   
 
Smooth boring, sparse vugs, some small fracturing in borehole wall. 
 
Smaller cavern, smaller fractured dolostone blocks visible in downhole 
view.   
 
Smooth boring with small fracturing in borehole wall. 
 
Fracturing, borehole enlargement, horizontal extent of feature not visible 
in downhole view.  In side view, large open fractures visible.   
 
Smooth boring, not a good injection zone.  Non-porous appearing 
dolostone.  Tight boring. 
 
Some vugs in borehole wall. 
 
Some vertical to subvertical fracturing in borehole wall approaching 
cavernous zone below. 
 
Large cavern (>3 ft).  In side view, large angular blocks of dolostone 
visible in large open fracture.   



 
City of Hialeah 
Injection Well IW-2 Video Log Description 
 

3 
 

Depth (ft bpl) 
3,327 – 3,342  
 
3,342 – 3,363 
 
3,363 – 3,364 
 
 
3,364 – 3,380 
 
3,380 – 3,430 
 
3,430 – 3,455 
 
 
3,455 – 3,468 
 
3,468 – 3,471 
 
 
3,471 – 3,485 
 
3,485 – 3,503 
 

Description 
Fracturing in vuggy borehole wall through interval. 
 
Smooth boring, limited smaller vugs.   
 
Cavern 2 ft in vertical extent.  Edge not visible in downhole view.  In side 
view, feature rapidly narrows to narrow horizontal fracture.   
 
Borehole wall pock marked, vuggy.   
 
Smooth boring, non-porous appearing.   
 
Borehole wall vuggy becoming smoother with sparse larger vugs towards 
end of interval. 
 
Smooth boring.   
 
Large cavern, edge not visible in downhole view.  In side view, camera 
shows large open fracture.  
 
Smooth boring. 
 
Borehole wall marked with vugs.  Camera has reached total depth of 
borehole. 



 
City of Hialeah 
Dual-Zone Monitor Well DZMW-1Video Log Description 

Depth (ft bpl) 
0 – 2,190 
 
 
 
 
 
2,198 
 
2,198 – 2,205 
 
2,206 – 2,210  
 
2,210 – 2,213 
 
2,213 – 2,219 
 
2,219 – 2,220 
 
2,220 – 2,223 
 
2,223 – 2,224 
 
2,224 – 2,226 
 
2,226 – 2,240 
 
2,240 – 2,244 
 
2,245 
 
2,245 – 2,250 
 
2,250 – 2,256 
 
2,256 – 2,258 
 
2,258 – 2,262 
 
2,262 

Description 
Interior of 6 5/8-inch diameter Fiberglass Reinforced Pipe.  Joints occur at 
approximately 30 ft intervals.  The fiber winding of the FRP is visible.  
Surficial scratch marks are from geophysical logging tools.  There is no 
suggestion of cracking or other defects that would adversely impact the 
mechanical integrity of the well.  
 
Bottom of packer.   
 
Smooth limestone, pale, white in color.  Tight appearing.   
 
Coarser texture, sandy limestone, light brown.   
 
Pale color, smooth texture.   
 
Coarse, sandy appearance. 
 
Smooth borehole, light color with some vugs. 
 
Darker, visible bedding, coarse texture. 
 
Pale color, smooth texture. 
 
Coarse, light brown, porous appearance. 
 
Smooth borehole, some visible bed layering, light color.   
 
Pale, smooth. 
 
Dark bed. 
 
Generally smooth with some small void spaces.    
 
Smooth, pale color. 
 
Coarse, rough texture.   
 
Dark, rugose.   
 
Bottom of boring.   
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