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Appendix A 
FDEP Construction Permit 



 

          Department of 
 Environmental Protection 

  
Jeb Bush 
Governor  

South District 
P.O. Box 2549 

Fort Myers, Florida 33902-2549 

Colleen Castille 
Secretary 

 
BY ELECTRONIC MAIL: 
 
 
In the Matter of an 
Application for Permit by:                      November 2, 2006 
 
 
Charles G. Pavlos, Public Works Director  Lee County – UIC/IW/DW   
P.O. Box 1500207   FDEP File No. 254598-001-UC  
1015 Cultural Park Blvd.   City of Cape Coral Southwest WTP & 
Cape Coral, FL 33915-0000   WRF IW-1 Class I Injection Well  
cpavlos@capecoral.net  
 
 
 

NOTICE OF PERMIT ISSUANCE 
 
 
Enclosed is Permit Number 254598-001-UC to construct a Class I Injection Well (IW-1) system, issued 
pursuant to Section(s) 403.087, Florida Statutes. 
 
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, 3900 
Commonwealth Boulevard, Mail Station 35, 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. 
 
 
Executed in Fort Myers, Florida. 
 
   STATE OF FLORIDA DEPARTMENT 
   OF ENVIRONMENTAL PROTECTION 

    
   Jon M. Iglehart 
   Director of District Management 
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CERTIFICATE OF SERVICE 
 
The undersigned duly designated deputy clerk hereby certifies that this PERMIT and all copies were 
mailed before the close of business on November 2, 2006 to the listed persons. 
 
 
 
  Clerk Stamp 
 
                                                    FILING AND ACKNOWLEDGMENT 
 
FILED, on this date, pursuant to Section.120.52, Florida Statutes, with the designated Department 
Clerk, receipt of which is hereby acknowledged. 
 
 

    
      Clerk     Date 

11/2/2006

 
 
CC: 

  Charles Davault charles.davault@dep.state.fl.us  
 Philip Waller philip.waller@mwhglobal.com  

Nancy Marsh marsh.nancy@epa.gov                 
Steve Anderson sanderso@sfwmd.gov          
Ron Reese  rsreese@usgs.gov   

 Joe Haberfeld  joe.haberfeld@dep.state.fl.us    
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          Department of 
 Environmental Protection 

  
Jeb Bush 
Governor  

South District 
P.O. Box 2549 

Fort Myers, Florida 33902-2549 

Colleen Castille 
Secretary 

 
BY ELECTRONIC MAIL: 
 

NOTICE OF INTENT TO ISSUE PERMIT  
 
 
PERMITTEE:   
   Permit/Certification 
City of Cape Coral   Number:  254598-001-UC  
P.O. Box 1500207  Date of Issue:  November 1, 2006 
1015 Cultural Park Boulevard  Expiration Date:  October 31, 2006 
Cape Coral, FL  33915-0000  County:  Lee 
   Latitude:  26° 35’ 10”  N 
   Longitude:  82° 01’ 23” W 
   Section/Town/Range: 04/45S/23E   
   Project:  City of Cape Coral Southwest WRF & 
     WTP IW-1 Class I Injection Well 
 
 
 
This permit is issued under the provisions of Chapter 403, Florida Statutes (F.S.), and Florida Administrative Code 
(F.A.C.) Rules 62-4, 62-520, 62-528, 62-550, 62-600, 62-601, 62-620, and 62-660.  The above named permittee is 
hereby authorized to perform the work or operate 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: 
 
Construct one nominal 16-inch ID diameter tubing and packer Class I injection well (IW-1), with cemented 24” 
steel casing to approximately 2,400 feet below land surface (bls) and 16.5-inch FRP injection tubing cemented 
to approximately 2400 feet bls and a total depth of approximately 3,000 feet bls.  Injection is into the Oldsmar 
Formation for the primary means of disposal of non-hazardous secondary treated domestic wastewater from the 
Southwest WRF and non-hazardous reverse osmosis concentrate from the Southwest WTP for a maximum 
disposal of 9.6 million gallons per day (MGD) at a maximum injection rate of 6,642 gpm.  The dual zone 
monitoring well (DZMW-1) will be completed from approximately 1300 to 1350 feet bls and from 
approximately 1800 to 1850 feet bls.  
 
The Application to Construct/Operate/Abandon Class I, III, or V Injection well System, DEP Form 62-528.900(1), 
was received September 9, 2005, with supporting documents and additional information last received February 13, 
2006.  The Certificate of Demonstration of Financial Responsibility was approved December 9, 2005.  The project is 
located at the City of Cape Coral Southwest WRF at 3310 S.W. 20th Avenue, Lee County, Florida.   
 
Subject to Specific Conditions 1-14. 
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PERMITTEE:  
Charles P Pavlos, Director of Public Works Permit/Cert. No.: 254598-001-UC 
City of Cape Coral Date of Issue: November 1, 2006 
  Expiration Date: October 31, 2011 
SPECIFIC CONDITIONS: 
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1.  GENERAL CRITERIA 
 
    a.  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. 
 
    b.  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.   
 
    c.  The permittee shall take all reasonable steps to minimize or correct any adverse impact on the 
environment resulting  from noncompliance with this permit. 
 
    d.  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. 
 
    e.  This permit may be modified, revoked and reissued, or terminated for cause.  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. 
 
    f.  When requested by the Department, the permittee shall furnish, within the time specified, any 
information needed to determine whether cause exists for modifying, revoking and reissuing,   
or terminating this permit, or to determine compliance with this permit. 
 
    g.  Signatories and Certification Requirements   
 
        (1)  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. 
 
        (2)  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 upon 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.” 

 
    h.  The permittee shall notify the Department and obtain approval prior to any physical alterations or  
additions to the injection or monitor well, including removal of the well head. 
 
    i.  The permittee shall give advance notice to the Department of any planned changes in the  
permitted facility or injection activity that may result in noncompliance with permit 
requirements. 
 
    j.  The permittee shall report any noncompliance that may endanger health or the environment,  
including: 
 
        (1)  Any monitoring or other information which indicates that any contaminant may cause an     
endangerment to an underground source of drinking water; or 



PERMITTEE:  
Charles P Pavlos, Director of Public Works Permit/Cert. No.: 254598-001-UC 
City of Cape Coral Date of Issue: November 1, 2006 
  Expiration Date: October 31, 2011 
SPECIFIC CONDITIONS: 
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        (2)  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. 
 
        (3)  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 5 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. 

 
    k.  No underground injection is allowed that causes or allows movement of fluid into an underground source of 
drinking water. 
 
    l.    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. 
 
    m.  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. 
 
2.  Site Requirements 
 
    a.  A drilling pad shall be provided to collect spillage of contaminants and to support the heaviest load that will be 
encountered during drilling. 
 
    b.  The disposal of drilling fluids, cuttings, formation water or waste shall be in a sound environmental manner 
that avoids violation of surface and ground water quality standards.  The disposal method shall be approved by the 
Department prior to start of construction. 
 
    c.  Specific drilling pad dimensions and design details shall be provided to and approved by the Department prior 
to commencing construction (and shortly after selection of drilling contractor). 
 
    d.  The water table monitoring wells surrounding the injection well and monitor well pads shall be sampled and 
analyzed prior to drilling this injection well and then weekly thereafter.  Sampling shall include specific 
conductance, pH,  chloride, temperature and water level. 
 
    e.  Pursuant to Rule 62-528.455(1)(c)6., F.A.C., a survey indicating the exact location in metes and bounds of all 
wells authorized by this permit shall be provided prior to issuance of an operating permit. 
 
3.  Construction and Testing Requirements 
 
    a.  The permittee shall contact the Technical Advisory Committee (TAC) chairman so that he may schedule 
progress review meetings at appropriate times with the TAC and permittee for the purpose of reviewing the results 
of tests, geophysical logging, surveys, drilling records and construction problems. 
 
    b.  All drilling shall be inside a blow out preventer upon penetration of the Floridan Aquifer. 
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    c.  Mechanical integrity testing is a two-part demonstration which includes a pressure test to demonstrate that no 
leaks are present in the casing, tubing or packer and a temperature or noise log and radioactive tracer survey to 
demonstrate the absence of leaks behind the casing.  Verification of pressure gauge calibration must be provided at 
the scheduled tests.  An interim mechanical integrity test consisting of a pressure test on the cemented tubing will be 
conducted midway between the standard 5-year mechanical integrity tests. 
 
    d.  Department approval and Technical Advisory Committee (TAC) review pursuant to F.A.C. Rule 62-528 is 
required for the following stages of construction: 
 
        (1)  Intermediate casing seat selection for injection and monitor wells. 
 

(2) Final casing seat selection for injection and monitor wells. 
 
(3) Prior to conducting the 24-hour injection test with reclaimed water. 

 
        (4)  Prior to operational (long term) testing with effluent. 
 
        (5)  The permittee shall submit all necessary supporting documentation/data, with interpretation, to the TAC  
for review. 
 
    e.  The cementing program, as required in Section 62-528.410(5), Florida Administrative Code, shall be 
submitted to the Department and the Technical Advisory Committee for review.  Cementing shall not commence 
prior to approval being granted. 
 
    f.  All temperature surveys (except for mechanical integrity demonstration) shall be run within 48 hours after 
cementing. 
 
    g.  TAC meetings are scheduled on the 1st Tuesday of each month subject to a 5 working day prior notice and 
timely receipt of critical data by all TAC members.  Emergency meetings may be arranged when justified to avoid 
undue construction delay. 
 
    h.  The Permittee shall insure that safe internal pressures are maintained during the cementing of all casings. 
 
    i.  The injection zone and monitoring zones shall be sampled for background water quality prior to 
commencement of any injection testing.  Parameters to be measured are the primary and secondary drinking water 
standards (except asbestos, dioxin, epichlorhydrin, and acrylamide) and the minimum criteria for municipal effluent.   
 
    j.  The injection and monitor well(s) at the site shall be abandoned when no longer usable for their intended 
purpose, or when posing potential threat to the quality of the waters of the State.  Within 180 days of well 
abandonment, the permittee shall submit to the Department and the TAC the proposed plugging method, pursuant to 
Rule 62-528.435, F.A.C. 
 
    k.  All salt used in well drilling shall be stored in an environmentally sound manner.  Accurate records shall be 
kept on the amount of salt used. 
 
    l.  All dual induction, sonic and caliper geophysical logs run on the pilot holes of the injection well and monitor 
wells shall be submitted with scales of one inch equals one hundred feet (1”=100’), two inches equals one hundred 
feet (2"=100'), and five inches equals one hundred feet (5"=100') 
 
    m.  An engineering drawing showing the drill pad construction (including material used) and locations of the 
injection well, dual zone monitor well, and the water table monitor wells shall be provided for Department approval 
prior to pad construction and well construction. 
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4.  Quality Assurance/Quality Control Requirements 
 
    a.  This permit approval is based upon evaluation of the data contained in the application dated August 2005 and 
the plans and/or specifications submitted in support of the application.  Any proposed modifications to this permit 
shall be submitted in writing to the Underground Injection Control program manager, the TAC for review and 
clearance prior to implementation.  Changes of negligible impact to the environment and staff time will be reviewed 
by the program manager, cleared when appropriate and incorporated into this permit.  Changes or modifications 
other than those described above will require submission of a completed application and appropriate processing fee 
as per Rule 62-4.050, F.A.C. 
 
    b.  A professional engineer registered pursuant to Chapter 471, Florida Statutes shall be retained throughout the 
construction period to be responsible for the construction operation and to certify the application, specifications, 
completion report and other related documents.  The Department shall be notified immediately of any change of 
engineer. 
 
    c.  Where required by Chapter 471 (P.E.) or Chapter 492 (P.G.) F.S., applicable portions of permit applications 
and supporting documents that are submitted to the Department for public record shall be signed and sealed by the 
professional(s) who approved or prepared them. 
 
    d.  The Department shall be notified immediately of any problems that may seriously hinder compliance with this 
permit, construction progress, or good construction practice.  The Department may require a detailed written report 
describing the problem, remedial measures taken to assure compliance and measures taken to prevent recurrence of 
the problem. 
 
    e.  Issuance of a Class I Test/Injection well construction and testing permit does not obligate the Department to 
authorize operation of the injection well system, unless the wells qualify for an operation permit applied for by the 
permittee and issued by the Department. 
 
5.  Reporting Requirements 
 
    a.  All reports and surveys required by this permit must be submitted concurrently to all the members of the TAC.  
The TAC consists of representatives from these agencies: 
 
  Florida Department of Environmental Protection 
  South District 
  P.O. Box 2549 
  Fort Myers, FL  33902-2549 
 
  Florida Department of Environmental Protection 
  Bureau of Water Facilities Regulation 
  UIC Program, MS 3530 
  2600 Blair Stone Rd. 
  Tallahassee, FL  32399-2400 
 
  South Florida Water Management District 
  P.O. Box 24860 
  West Palm Beach, FL 33416-4860 
 
  United States Geological Survey 
  9100 NW 36th Street, Suite 107 
  Miami, FL  33178 
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    b.  Members of the TAC shall receive a weekly summary of the daily log kept by the contractor. The reporting 
period shall run for seven (7) days and reports shall be mailed or emailed within 48 hours of the last day of the 
reporting period.  The report shall include but is not limited to the following: 
 
        (1)  Description of daily footage drilled by diameter of bit or size of hole opener or reamer being used; 
 
        (2)  Description of formation and depth encountered; and specific conductance of water samples collected 
during drilling.  Description of work during installation and cementing of casings; include amounts of casing and 
actual cement used versus calculated volume required. 
 
        (3)  Lithological description of drill cuttings collected every ten (10) feet or at every change in formation.  
Description of work and type of testing accomplished, geophysical logging, pumping tests, deviation survey results, 
and coring results.   
 
        (4)  Description of any construction problems that develop and their status to include a description of what is 
being done or has been done to correct the problem.  
 
        (5)  Description of the amount of salt used. 
 
        (6)  Results of any water quality analyses performed as required by this permit, including pad monitor wells 
 
        (7)  Copies of the driller's log are to be submitted with the weekly summary. 
 
    c.  The Department must be notified seventy-two (72) hours prior to all testing for mechanical integrity on the 
injection well.  Testing should begin during daylight hours Monday through Friday. 
 
    d.  Annotated copies of geophysical logs, lithologic descriptions and logs and water quality data (from drilling 
and packer tests) must be submitted to TAC, with interpretation, for intermediate and final casing seat selection 
approvals by the Department. 
 
    e.  An interpretation of all test results must be submitted with all test data and geophysical logs. 
 
    f.  After completion of construction and testing, a final report, certified by a P.E. and P.G., shall be submitted to 
the Department and the TAC. The report shall include, but not be limited to, all information and data collected 
under Rule 62-528.450(2) and Rule 62-528.450(3), F.A.C., with appropriate interpretations.  Mill certificates for the 
casing(s) shall be included in this report.  To the extent possible, the transmissivity of the injection zone and 
maximum injection rate within safe pressure limits shall be estimated. 
 
6.  The construction permit includes a period of temporary injection operation for the purposes of long term testing.  
Prior to commencement of operational testing: 
 
    a.  Construction of the injection well shall be complete and the permittee shall submit a notice of completion of 
construction certified by a P.E. to the Department. 
 
    b.  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 the operating pressure. 
 
 
    c.  The permittee shall submit the following information to each member of the Technical Advisory Committee: 
 

(1) A copy of the borehole television survey(s) 
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(2) Geophysical logs 

 
(3) Mechanical integrity test data 
 
(4) Data obtained during the short term injection testing conducted pursuant to Rules 62-528.405(3)(a) and 

62-528.410(7)(e), and 62-528.450(3)(a)2., F.A.C. 
 

(5) Confining zone data 
 

(6) Background water quality data for the injection and monitor zones 
 

(7) Wastestream analysis  
 

(8) As-built well construction specifications 
 

(9) Draft operation and maintenance manual with emergency procedures 
 
        (10)  Other data obtained during well construction needed by the Department to evaluate whether the well will 
operate in compliance with Department rules. 
  
    d.  The emergency discharge method shall be fully operational and no emergency discharge shall occur until the 
permittee has obtained all necessary permits.   
 
    e.  Any corrective action required under Rule 62-528.300(5)(c)2., F.A.C., has been completed. 
 
    f.  Written authorization shall be obtained from the Department.  Authorization shall be for up to two years or the 
expiration date of the construction permit, whichever is less, and is nonrenewable.  The authorization shall specify 
the conditions under which operational testing is approved.  The authorization shall include: 
 

(1) Injection pressure limitation 
 
(2) Injection flow rate limitation 
 
(3) Monthly specific injectivity testing 
 
(4) Reporting requirements, and 
 

        (5)  An expiration date for the operational testing period not to exceed two years. 
 
    g.  Before authorizing operational testing the Department shall conduct an inspection of the facility to determine 
if the conditions of the permit have been met. 
 
7.  Operational Testing Requirements 
 
    a.  Operational Testing Conditions - Injection Well System   
 

(1) The injection system shall be monitored in accordance with rule 62-528.425(1)(g) and 62-528.430(2), 
F.A.C. 

        (2)  The following injection well performance data shall be recorded and reported at the frequency indicated 
from the injection well instrumentation in the Monthly Operating Report as indicated below.  Samples and  
measurements taken for the purpose of monitoring shall be representative of the monitored activity. 
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The permittee shall use continuous indicating and recording devices to monitor injection flow rate and injection 
pressure and annular pressure.  In the case of operational failure of any of these instruments for a period of more 
than 48 hours, the permittee shall report to the Department in writing the remedial action to be taken and the date 
when the failure will be corrected. 
 
INJECTION WELL  IW-I .  The proposed specifications for the injection wells are as follows: 
 
            Casing          Depth (bls)                Open 
            Diameter (OD)     Cased                         Hole (bls) 
   48”Steel   500’ 
    40”Steel  1400’ 
    24” Steel  2400’ 
    18”  FRP Tbg  2400’                          2400-3000’ 
 
   Reporting 
  Parameters  Frequency 
 
  Injection Pressure (p.s.i) Daily/Monthly 
  Maximum Injection Pressure Daily/Monthly 
  Minimum Injection Pressure Daily/Monthly 
  Average Injection Pressure Daily/Monthly 
 
  Flow Rate (g.p.m.)    Daily/Monthly 
  Maximum Flow Rate     Daily/Monthly 
  Average Flow Rate     Daily/Monthly 
  Minimum Flow Rate Daily/Monthly 
 
  Total Volume WRF Effluent Injected (gallons) Daily 
  Total Volume WRF Effluent Injected (gallons) Monthly   
  Total Volume WTP Concentrate Injected (gallons) Daily 
  Total Volume WTP Concentrate Injected (gallons) Monthly 
 
    
Injectate Water Quality
   
  WRF Effluent Water Quality
   
  Ammonia (mg/L) Monthly 
  TKN (mg/L) Monthly 
  Nitrate and Nitrite as N (mg/l) Monthly     
   
 
 WTP Concentrate Water Quality
 
  TKN (mg/L) Monthly    
  pH (std. units) Monthly   
  Specific Conductance (µmhos/cm) Monthly   
  Chloride (mg/L) Monthly   
  Sulfate (mg/L) Monthly   
  Field Temperature (deg. C) Monthly   
  Total Dissolved Solids (mg/L) Monthly   
  Sodium (mg/L) Monthly 
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  Calcium (mg/L) Monthly 
  Potassium (mg/L) Monthly 
  Magnesium (mg/L) Monthly 
  Iron (mg/L) Monthly 
  Bicarbonate (mg/L) Monthly 
  Gross Alpha  Monthly 
  Radium 226 Monthly 
  Radium 228 Monthly 
   
   
    b.  Operational Testing Conditions - Monitor Well System.   
 
        (1)  The monitor well system will consist of one Dual Zone Monitor Well as described below: 
 
   Well  Casing   Depth (bls)                   Open 
 Number  Dia. (OD)   Cased                           Hole(bls) 
 
 DZMW-1  24'' Steel  500' 
   16” Steel  1300’ 1300-1350’ 
   6.625” FRP    1800’ 1800-1850’  

 
        (2)  All monitor wells shall be monitored in accordance with rule 62-528.425 and 62-528.430, F.A.C.  The 
following monitor well performance data shall be recorded and reported at the frequency indicated from the monitor 
well instrumentation in the Monthly Operating Report as indicated below.  Samples and measurements taken for the 
purpose of monitoring shall be representative of the monitored activity. The permittee shall use continuous 
indicating and recording devices to monitor the monitor zone pressures or water levels.  In the case of operational 
failure of any of these instruments for a period of more than 48 hours, the permittee shall report to the Department 
in writing the remedial action to be taken and the date when the failure will be corrected. 
 
  DZMW-1  Reporting 
  Parameters  Frequency 
 
  Maximum Water Level or Pressure (Ft. NGVD or psi) Daily/Monthly 
  Minimum Water Level or Pressure Daily/Monthly 
  Average Water Level or Pressure Monthly 
 
  Water Quality 
     
  TKN  (mg/L) Weekly 
  Specific Conductance (µmhos/cm) Weekly 
  Total Dissolved Solids (mg/L) Weekly 
  pH (std. units) Weekly 
   Chloride (mg/L) Weekly 
   Sulfate (mg/L) Weekly 
  Field Temperature (°C) Weekly 
  Ammonia (mg/L) Weekly 
  Sodium (mg/L) Monthly 
  Calcium (mg/L) Monthly  
  Potassium (mg/L) Monthly 
  Magnesium (mg/L) Monthly 
  Iron (mg/L) Monthly 
  Bicarbonate (mg/L) Monthly 
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     Gross Alpha Monthly (deep monitor zone only) 
   Radium 226 Monthly (deep monitor zone only) 
   Radium 228 Monthly (deep monitor zone only) 
 
        (3)  Water quality data may be reduced to monthly analyses after a minimum six months of data if the 
conditions of Rule 62-528.450(3)(d), F.A.C., have been met and with Department approval. 
 
    c.  The permittee shall calibrate all pressure gauge(s), flow meter(s), chart recorder(s), and other related  
equipment associated with the injection well system on a semi-annual basis.  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 EPA  
guidelines as expressed in Standard Methods for the Examination of Water and Wastewater.  The pressure  
gauge(s), flow meter(s), and chart recorder(s) shall be calibrated using standard engineering methods. 
 
    d.  The permittee shall submit monthly to the Department the results of all injection well and monitor well  
data required by this permit 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, P.O. Box 2549, Fort Myers, Florida 33902-
2549.  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. 
 
    e.  The Engineer of Record or designated qualified representative must be present for the start-up operations  
and the Department must be notified in writing of the date operational testing commenced for the well. 
 
8.  Abnormal Events  
 
    a.  In the event the permittee is temporarily unable to comply with any conditions of this permit due to breakdown 
of equipment, power outages, destruction by hazard of fire, wind, or by other cause, the permittee shall notify the 
Department.  Notification shall be made in person, by telephone or by electronic mail within 24 hours of breakdown 
or malfunction to the UIC Program staff, South District office. 
 
    b.  A written report of any noncompliance referenced in 1) above shall be submitted to the South District office 
within five days after its occurrence.  The report shall describe the nature and cause of the breakdown or 
malfunction, the steps being taken or planned to be taken to correct the problem and prevent its reoccurrence, 
emergency procedures in use pending correction of the problem, and the time when the facility will again be 
operating in accordance with permit conditions. 
 
9.  Emergency Disposal 
 
    a.  All applicable federal, state and local permits must be in place to allow for any alternate discharges due to 
emergency or planned outage conditions. 
 
    b.  Any changes in emergency disposal methods must be submitted for Technical Advisory Committee (TAC) 
and USEPA review and Department approval. 
 
    c.  The permittee shall notify the Department within 24 hours whenever an emergency discharge has occurred 
(Rule 62-528.415(4)(c)1., F.A.C.).  Written notification shall be provided to the Department within 5 days after 
each occurrence.  The Permittee shall indicate the location and duration of the discharge and the volume of fluid 
discharged. 
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City of Cape Coral Date of Issue: November 1, 2006 
  Expiration Date: October 31, 2011 
SPECIFIC CONDITIONS: 
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10. 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 review annually the plugging and abandonment cost estimates.  The permittee shall 
resubmit documentation necessary to demonstrate financial responsibility using the revised cost estimates on or 
before March 31 of each year. 
 
    c.  In the event that 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, 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. 
 
11.  Mechanical Integrity 
 
    a.  Injection is prohibited until the permittee affirmatively demonstrates that the well has mechanical integrity.  
Prior to operational testing the permittee shall establish, and thereafter maintain, 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.  Unless the Department requires the immediate cessation of injection, within 48 hours of receiving written 
notice from the department that the well lacks mechanical integrity the permittee shall cease injection into the well 
unless the Department allows continued injection pursuant to (d) below. 
 
    d.  The Department may allow the permittee to continue operation of a well that lacks mechanical integrity if the 
permittee demonstrates that fluid movement into or between underground sources of drinking water is not 
occurring. 
 
12. The permittee is reminded of the necessity to comply with the pertinent regulations of any other regulatory 
agency, as well as any county, municipal, and federal regulations applicable to the project.  These regulations may 
include, but not limited to, those of the Federal Emergency Management Agency in implementing flood control 
measures.  This permit should not be construed to imply compliance with the rules and regulations of other 
regulatory agencies. 
 
13. The permittee shall be aware of and operate under the general conditions in Rule 62-528.307(1)(a) through (x) 
and Rule 62-528.307(2)(a) through (f), F.A.C.  These general conditions are binding upon the permittee and 
enforceable pursuant to Chaper 403 of the Florida Statutes. 
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Charles P Pavlos, Director of Public Works Permit/Cert. No.: 254598-001-UC 
City of Cape Coral Date of Issue: November 1, 2006 
  Expiration Date: October 31, 2011 
SPECIFIC CONDITIONS: 
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Note:  In the event of an emergency the permittee shall contact the Department by calling (850) 488-1320.  During 
normal business hours, the permittee shall call (239) 332-6975. 
 
   Issued this _________day of ____________________. 1st November
 
   STATE OF FLORIDA DEPARTMENT  
   OF ENVIRONMENTAL PROTECTION 

    
   Jon M. Iglehart 
   Director of District Management 
 
JMI/AMM/rcd 



Appendix B
Deviation Surveys 



Injection Well IW-1
Deviation Surveys 



CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

PILOT HOLE SURVEYS REAMED HOLE SURVEYS
DATE DEPTH DEVIATION DATE DEPTH DEVIATION

(ft bls) (degrees) (ft bls) (degrees)
10/14/2007 90 0.5 10/16/2007 90 0.5
10/14/2007 180 0.5 10/17/2007 180 0.5
10/15/2007 270 0.5 10/18/2007 270 0.25
10/15/2007 360 0.5 10/19/2007 360 0.5
10/15/2007 450 0.5 10/20/2007 450 0.25
10/26/2007 540 0.5 11/4/2007 540 0.2
10/26/2007 630 0.5 11/4/2007 630 0.2
10/26/2007 720 0.25 11/8/2007 720 0.5
10/26/2007 800 0.25 11/9/2007 810 0.5
10/26/2007 890 0.5 11/10/2007 900 0.33
10/26/2007 980 0.5 11/10/2007 990 0.25
10/27/2007 1,070 0.5 11/12/2007 1,080 0.3
10/27/2007 1,160 0.5 11/12/2007 1,170 0.2
10/27/2007 1,250 0.75 11/13/2007 1,260 0.15
10/27/2007 1,340 0.25 11/13/2007 1,350 0.2
10/28/2007 1,430 0.25 11/13/2007 1,440 0.25
10/27/2007 1,520 0.3 11/14/2007 1,530 0.25
10/27/2007 1,610 0.1 11/14/2007 1,620 0.25
10/28/2007 1,700 0.1 2/2/2008 1,727 0.25
12/1/2007 1,790 0.5 2/3/2008 1,818 0.25
2/8/2007 1,880 0.5 2/3/2008 1,904 0.125

3220269.77010102

IW-1 DEVIATION SURVEYS
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CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

PILOT HOLE SURVEYS REAMED HOLE SURVEYS
DATE DEPTH DEVIATION DATE DEPTH DEVIATION

(ft bls) (degrees) (ft bls) (degrees)

3220269.77010102

IW-1 DEVIATION SURVEYS

12/14/2007 2,780 0.15 2/22/2008 2,790 0.25
12/14/2007 2,870 0.2 2/24/2008 2,880 0.25
12/17/2007 2,960 0.3 3/1/2008 2,970 0.2
12/18/2007 3,050 0.3 3/9/2008 3,060 0.3
12/18/2007 3,140 0.25 3/24/2008 3,150 0.2
12/19/2007 3,230 0.15 3/23/2008 3,240 0.25

NOTE: ft bls - feet below land surface
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CITY OF CAPE CORAL
Southwest WRF & ROWTP IW-1 

Pilot Hole & Reamed Hole
Deviation Surveys

0

500

1,000

1,500

2,000

2,500

3,000

3,500

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Deviation from Vertical, Angular Degrees

D
ep

th
 (f

ee
t b

el
ow

 la
nd

 s
ur

fa
ce

)

Pilot Hole
Reamed Hole

 



Monitor Well DZMW-1
Deviation Surveys 



CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

PILOT HOLE SURVEYS REAMED HOLE SURVEYS
DATE DEPTH DEVIATION DATE DEPTH DEVIATION

(ft bls) (degrees) (ft bls) (degrees)
5/9/2008 90 0.6 5/11/2008 90 0.25
5/9/2008 180 0.4 5/12/2008 180 0.1
5/9/2008 270 0.5 5/12/2008 270 0.2
5/10/2008 360 0.2 5/12/2008 360 0.2
5/10/2008 450 0.2 5/13/2008 450 0.9
5/16/2008 540 0.5 6/11/2008 540 0.8
5/17/2008 630 0.75 6/12/2008 630 0.9
5/17/2008 720 0.75 6/12/2008 720 0.8
5/17/2008 810 0.8 6/12/2008 810 0.8
5/18/2008 900 0.9 6/13/2008 900 0.9
5/18/2008 990 0.75 6/14/2008 990 0.9
5/18/2008 1,080 0.75 6/15/2008 1,080 0.9
5/18/2008 1,170 0.75 6/16/2008 1,170 0.9
5/18/2008 1,260 0.8 6/16/2008 1,260 0.9
5/18/2008 1,350 0.25
5/18/2008 1,440 0.5
5/20/2008 1,530 0.5
5/21/2008 1,620 0.3

NOTE: ft bls - feet below land surface

3220269.77010102

DZMW-1 DEVIATION SURVEYS
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CITY OF CAPE CORAL
Southwest WRF & ROWTP DZMW-1 

Pilot Hole & Reamed Hole
 Deviation Surveys
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Appendix C
Lithologic Logs 



Injection Well IW-1
Lithologic Log 



LITHOLOGIC DESCRIPTION OF SAMPLES FROM 
 

INJECTION WELL 1 
 

SOUTHWEST WRF AND ROWTP  
CAPE CORAL, FLORIDA 

 
 

DEPTH    DESCRIPTION 
 

UNDIFFERENTIATED MARINE TERRACE DEPOSITS 
 
0 – 18 Sand, very pale orange (10 YR 8/2) to black (N1), intergranular porosity, 

possibly high permeability, fine to medium grained, subrounded, 
unconsolidated, organics (25%), shell (15%), heavy minerals (trace), 
mollusks 

 
18 - 30 Shell Bed, light olive gray (5Y 5/2), intergranular porosity, possibly high 

permeability, unconsolidated, sand (20%), clay (trace), phosphate (5%), 
mollusks 

 
HAWTHORN GROUP 

PEACE RIVER FORMATION 
 
30 – 40 Clayey silt, light olive gray (5Y 5/2), intergranular porosity, low 

permeability, very fine grained dolomite silt, poor induration with dolosilt, 
clay, and micrite cements, sand (30%), phosphate (5%), mollusks 

 
40 - 90 Dolosilt/clay, olive gray (5Y 3/2), intergranular porosity, low 

permeability, very fine grained subhedral crystals, poor induration with 
dolosilt and clay cements, clay (5%), sand (15%), phosphate (5%) 

 
90 – 100 Clayey sand, olive gray (5Y 3/2), intergranular porosity, low to medium 

permeability, very fine to coarse grained, subrounded to rounded, poor 
induration with dolomite and clay cements, phosphate (20%) some coarse 
size, clay (2%), dolosilt (5%), fossil fragments 

 
100 – 110 Clayey sand, grayish olive (10Y 4/2), intergranular porosity, medium 

permeability, fine to medium grained, subrounded, poor induration with 
dolomite and clay cements, dolomite (2%), clay (trace), phosphate (20%), 
mollusks 

 
110 -130 Clayey sand, olive gray (5Y 3/2), intergranular porosity, medium 

permeability, fine to coarse grained, subrounded to rounded, poor 
induration with clay cement, clay (trace), phosphate (30%), limestone 
(trace) 
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130 – 150 Limestone (wackestone), yellowish gray (5Y 7/2), intergranular porosity, 

medium permeability, grain types are biogenic, micrite, and skeletal, 35 % 
allochems, grain size is microcrystalline to fine, poor induration with 
micrite cement, sand 35 %, phosphate 15 %, mollusks, benthonic 
foraminifera 

 
150 -180 Clayey sand, light olive gray (5Y 5/2), intergranular porosity, medium 

permeability, fine to coarse grained, subrounded, medium spericity, poor 
induration with clay and dolomite cements, phosphate 15 %, fossil 
fragments 

 
180 – 190 Clay, grayish olive (10Y 4/2), intergranular porosity, low permeability, 

poor induration with clay cement, sand 5 %, phosphate 2 % 
 
190 – 200 Shell bed, yellowish gray (5Y 7/2), intergranular porosity, medium 

permeability, poor induration, sand 25 %, phosphate 10 %, mollusks 
 
200 – 210 Phosphatic sand, pale greenish yellow (10Y 8/2), intergranular porosity, 

medium permeability, fine grained, rounded, high spericity, 
unconsolidated, quartz sand 15 %, limestone 10 %, mollusks 

 
210 – 220 Limestone and phosphate rubble zone, yellowish gray, intergranular 

porosity, medium permeability, poor induration with micrite cement, 
phosphate 25 %, limestone fragments 25 %, mollusks 

 
220 – 230 Sandy Clay, pale olive (10Y 6/2), intergranular porosity, low permeability, 

poor induration with clay and dolomite cements, sand 25%, phosphate 
15% 

 
230 – 240 As above, less sand (10%) and phosphate (5%) 
 
240 – 260 Clayey sand, yellowish gray (5Y 8/1), intergranular porosity, low to 

medium permeability, very fine to medium grained, poor induration with 
clay and micrite cements, limestone 30%, clay (trace), phosphate 5% 

 
260 – 270 Clayey sand, medium light gray (N6), intergranular porosity, low to 

medium permeability, very fine to coarse grained, subrounded to angular, 
soft, sticky, poor induration with clay and micrite cements, limestone 
(25%), clay (20%), sand (10%), phosphate (5%). 

 
270 – 280 Clayey sand, medium light gray (N6), intergranular porosity, low to 

medium permeability, very fine to medium grained, subrounded to 
subangular, poor induration with clay and micrite cements, limestone 
(20%), sand (20%), clay (10%), phosphate (5%). 
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280 – 290 Dolosilt/Clay, light olive gray (5Y 6/1), intergranular porosity, low to 
medium permeability, very fine to fine grained, subrounded to rounded, 
very soft, sticky, poor induration with clay and trace micritic cements, 
limestone (10%), sand (5%), phosphate (5%). 

 
290 – 300 Dolosilt/Clay, medium light gray (N6), intergranular porosity, low to 

medium permeability, very fine to coarse grained, subrounded to angular, 
soft, sticky, poor induration with clay and micrite cements, limestone 
(25%), clay (20%), sand (10%), phosphate (5%). 

 
300 – 320 Dolosilt/Clay, medium light gray (N6), intergranular porosity, low to 

medium permeability, very fine to medium grained, sub-rounded to sub-
angular, soft, sticky, poor induration with clay and micrite cements, 
limestone (15%), clay (20%), sand (10%), phosphate (5%). 

 
320 – 330 Dolosilt/Clay, light olive gray (5Y 6/1), intergranular porosity, low to 

medium permeability, very fine to fine grained, subrounded to rounded, 
soft, sticky, poor induration with clay and trace micritic cements, 
limestone (15%), sand (15%), phosphate (5%). 

 
330 – 360 Dolosilt/Clay, light gray (N7), intergranular porosity, low to medium 

permeability, very fine to medium grained, subrounded to rounded, very 
soft, sticky, poor induration with clay and trace micritic cements, 
limestone (15%), sand (20%), clay (15%), phosphate (5%). 

 
360 – 380 Dolosilt/Clay Marl, light gray (N7) to yellowish gray (5Y 8/1), 

intergranular porosity, low to medium permeability, very fine to medium 
grained, subrounded to rounded, very soft, sticky, poor induration with 
clay and trace micritic cements, limestone (25%), sand (10%), clay (10%), 
phosphate (5%). 

 
ARCADIA FORMATION 

 
380 – 390 Sandy Limestone (wackestone), yellowish gray (5Y 8/1), intergranular 

porosity, medium porosity, grains are micritic, moderately hard with poor 
to moderate induration, micrite calcite cement, sand (20%), clay (10%), 
phosphate (5%), mollusks 

 
390 – 410 Sandy limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

vugular porosity, low to medium permeability, grain types are biogenic, 
micrite, intraclast, fine grained, 25% allochems, microcrystalline to 
medium grained, poor induration with micrite cement, sand (25%), clay 
(trace), phosphate (5%), mollusks, bryozoans, benthonic foraminifera 
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410 – 420 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 
vugular porosity, medium permeability, grain types are biogenic, micrite, 
and crystal, fine grained, 35% allochems, microcrystalline to medium 
grained, moderate induration with micrite and sparry calcite cements, sand 
(10%), phosphate (trace), mollusks 

 
420 – 430 Sandy Limestone (wackestone), yellowish gray (5Y 7/2), intergranular and 

moldic porosity, low to medium permeability, grain types are biogenic, 
micrite, and crystal, fine grained, 25% allochems, microcrystalline to 
medium grained, poor induration with micrite, spar and clay cements, clay 
(trace), sand (30 %), phosphate ( 3%), mollusks 

 
430 – 440 Limestone (mudstone), yellowish gray (5Y 7/2), intergranular porosity, 

low permeability, grain types are biogenic and micrite, very fine grained, 
10% allochems, microcrystalline to fine grained, poor induration with 
micrite cement, sand (15%), phosphate (2%) 

 
440 – 450 Limestone (wackestone), yellowish gray (5Y 7/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, micrite, 
and skeletal, fine grained, 35% allochems, microcrystalline to medium 
grained, moderate induration with micrite cement, sand (5%), phosphate 
(5%), mollusks 

 
450 – 470 Limestone (mudstone), yellowish gray (5Y 7/2), intergranular porosity, 

low permeability, grain types are biogenic and micrite, very fine grained, 
10% allochems, microcrystalline to very fine grained, poor induration with 
micrite and clay cements, sand (5%), phosphate (5%) 

 
470 – 482 Limestone (mudstone), yellowish gray (5Y 7/2), intergranular porosity, 

low permeability, grain types are biogenic and micrite, very fine grained, 
5% allochems, microcrystalline to very fine grained, poor induration with 
micrite and clay cements, sand (10%), phosphate (2%) 

 
482 – 490 Dolostone, yellowish gray (5Y 7/2), intercrystalline and pin point vugular 

porosity, low permeability, microcrystalline to very fine grained crystals, 
subhedral, 50 to 90% alteration, good induration with dolomite and sparry 
calcite cements, sand (trace), phosphate (trace) 

 
490 – 510 Limestone (wackestone), very pale orange (10 YR 8/2), intergranular and 

moldic porosity, medium to high permeability, grain types are skeletal, 
biogenic, and micrite, fine to medium grained, 45% allochems, moderate 
induration with micrite cement, sand (15%), phosphate (5%), mollusks, 
benthonic foraminifera, bryozoans 
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510 – 520 no sample 
 
520 – 540 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular porosity, 

low to medium permeability, moderately hard, grains are biogenic and 
micrite, 15% allochems, microcrystalline to fine grained, good induration 
with micrite cement, clay (trace), phosphate (trace), benthic foraminifera. 

 
540 – 550 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, moderately indurated with micrite and spar cements, quartz 
sand (5%), phosphate (trace), mollusks, corals 

 
550 – 560 Limestone (wackestone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and moldic porosity, medium permeability, grain 
types are biogenic, skeletal, and micrite, moderately to well indurated with 
micrite and spar cements, quartz sand (5%), phosphate (3%), crystalline 
limestone (20%), mollusks, corals 

 
560 – 570 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, moderately indurated with micrite and spar cements, quartz 
sand (5%), phosphate (10%), mollusks, corals 

 
570 – 590 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

moldic porosity, medium to low permeability, grain types are biogenic, 
skeletal, and micrite, very fine grained, about 20 % allochems, moderately 
indurated with micrite and spar cements, quartz sand (5%), phosphate 
(5%), mollusks 

 
590 – 600 Limestone (packstone), yellowish gray (5Y 8/1), intergranular and moldic 

porosity, medium to high permeability, grain types are biogenic, skeletal, 
and micrite, fine grained, about 65 % allochems, moderately indurated 
with micrite and spar cements, quartz sand (5%), phosphate (5%), 
mollusks, benthonic foraminifera 

 
600 – 610 Limestone (mudstone), yellowish gray (5Y 8/1), intergranular and moldic 

porosity, low permeability, grain types are biogenic, skeletal, and micrite, 
very fine grained, about 10 % allochems, moderately indurated with 
micrite and spar cements, quartz sand (5%), phosphate (5%), mollusks, 
benthonic foraminifera 

 
600 – 610 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

moldic porosity, low permeability, grain types are biogenic, skeletal, and 
micrite, very fine grained, about 35 % allochems, moderately indurated 
with micrite and spar cements, quartz sand (5%), phosphate (5%), 
mollusks, benthonic foraminifera 
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610 – 620 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

moldic porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, very fine grained, about 45 % allochems, moderately 
indurated with micrite and spar cements, quartz sand (5%), phosphate 
(5%), mollusks, benthonic foraminifera 

 
620 – 640 Dolostone, light olive gray (5Y 5/2), intercrystalline and vugular porosity, 

possibly low permeability, microcrystalline to very fine grained subhedral 
crystals, medium alteration, good induration with dolomite and spar 
cements, carbonate clay in sample 

 
640 – 660 Dolostone (50%), light olive gray (5Y 5/2), intercrystalline and vugular 

porosity, possibly low permeability, microcrystalline to very fine grained 
subhedral crystals, medium alteration, good induration with dolomite and 
spar cements, carbonate clay in sample 

  
 Dolomitic Limestone (packstone) (50%), very pale orange (10YR 8/2), 

intergranular porosity, possibly low permeability, fine to medium grained 
allochems, moderately altered, moderately indurated with micrite and 
dolomite cements, trace clay 

 
660 – 700 Limestone (packstone), yellowish gray (5Y 8/1), intergranular and moldic 

porosity, low to medium permeability, grains are biogenic and skeletal 
with trace micrite, > 80% allochems, fine to medium grains, moderately 
indurated with micrite and dolomite cements, moderate alteration, trace 
dolomite and carbonate clay. 

 
SUWANNEE  LIMESTONE 

 
700 – 710 Limestone (grainstone/calcarenite), yellowish gray (5Y 8/1), intergranular 

and moldic porosity, medium to high permeability, grains are biogenic and 
skeletal and crystal, > 90% allochems, medium grained, moderately to 
well indurated with micrite and dolomite cements, moderate alteration, 
trace dolomite, benthonic foraminifera, milliolids (Suwannee Limestone) 

 
710 – 720 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 70% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera, milliolids, mollusks 

 
 
 
 

CCC Southwest  IW-1 Lithlogic Descriptions IW-1.doc Page 6 of 23 



720 – 740 Limestone (wackestone), very pale orange (10YR 8/2) to yellowish gray 
(5Y 8/1), intergranular and vugular porosity, low to medium permeability, 
grains types are biogenic, skeletal and micrite, 15% allochems, 
microcrystalline to fine grains, moderately indurated with micrite and 
sparry calcite cements, benthonic foraminifera, milliolids, mollusks 

 
740 – 750 Limestone (mudstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, low permeability, grains 
types are biogenic, skeletal and micrite, 10% allochems, microcrystalline 
to very fine grained, moderately indurated with micrite and sparry calcite 
cements, benthonic foraminifera, milliolids 

 
750 – 770 Limestone (grainstone/calcarenite), yellowish gray (5Y 8/1), intergranular 

and moldic porosity, medium to high permeability, grains are biogenic and 
skeletal and crystal, 90% allochems, medium grained, moderately to well 
indurated with micrite and sparry calcite cements, benthonic foraminifera, 
milliolids, echinoids, mollusks 

 
770 – 780 Limestone (wackestone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, low to medium permeability, 
grains types are biogenic, skeletal and micrite, 35% allochems, 
microcrystalline to fine grains, moderately indurated with micrite and 
sparry calcite cements, benthonic foraminifera (Rotallia mexicana), 
milliolids, mollusks 

 
780 – 800 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 70% allochems, microcrystalline to medium grains, poorly 
indurated with micrite and sparry calcite cements, clay (1%), benthonic 
foraminifera, milliolids, mollusks 

 
800 – 820 Limestone (grainstone/calcarenite), yellowish gray (5Y 8/1), intergranular 

and moldic porosity, medium to high permeability, grains are biogenic and 
skeletal and crystal, 90% allochems, medium grained, poorly indurated 
with micrite and sparry calcite cements, benthonic foraminifera, milliolids, 
echinoids, mollusks 

 
820 – 860 Limestone (wackestone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, low to medium permeability, 
grains types are biogenic, skeletal and micrite, 45% allochems, 
microcrystalline to fine grains, moderately indurated with micrite and 
sparry calcite cements, benthonic foraminifera, milliolids, mollusks, 
echinoids 
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860 – 870 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 
vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 

 
870 – 890 Limestone (mudstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, low permeability, grains 
types are biogenic, skeletal and micrite, 10% allochems, microcrystalline 
to very fine grained, moderately indurated with micrite and sparry calcite 
cements, benthonic foraminifera, milliolids 

 
890 – 910 Carbonate Clay/Marl, yellowish gray (5Y 8/1), intergranular porosity, low 

permeability, soft, plastic, grains are very fine and micritic, poor 
induration, trace limestone from above and trace medium bluish gray (5B 
5/1) moderately indurated mudstone. 

 
910 – 940 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 70% allochems, microcrystalline to medium grains, poorly 
indurated with micrite and sparry calcite cements, benthonic foraminifera, 
milliolids, mollusks 

 
940 – 960 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 

 
960 – 980 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 70% allochems, microcrystalline to medium grains, poorly 
indurated with micrite and sparry calcite cements, echinoid spines, 
benthonic foraminifera, milliolids, mollusks 

 
980 – 1000 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium to high permeability, grain types are biogenic, 
intraclast, and micrite, 80% allochems, medium grained, poor to moderate 
induration with micrite and spar cements, benthonic forams, echinoids 

 
1000 – 1020 Limestone (grainstone/calcarenite), yellowish gray (5Y 8/1), intergranular 

and moldic porosity, medium to high permeability, grains are biogenic and 
skeletal and crystal, 90% allochems, medium grained, poorly indurated 
with micrite and sparry calcite cements, benthonic foraminifera, milliolids, 
echinoids, mollusks 
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1020 – 1040 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 
moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 70% allochems, microcrystalline to medium grains, poorly 
indurated with micrite and sparry calcite cements, benthonic foraminifera, 
milliolids, mollusks 

 
1040 – 1060 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 60% allochems, microcrystalline to medium grains, poorly 
indurated with micrite and sparry calcite cements, benthonic foraminifera, 
milliolids, mollusks, echinoids 

 
1060 – 1070 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 

 
1070 – 1090 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 35% allochems, moderate 
induration with micrite and sparry calcite cements, quartz sand (1%) 
benthonic foraminifera 

 
1090 – 1120 Limestone (wackestone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, medium permeability, grain 
types are biogenic, skeletal, and micrite, microcrystalline to fine grained, 
35% allochems, moderate induration with micrite and sparry calcite 
cements, benthonic foraminifera 

 
1120 – 1130 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 60% allochems, microcrystalline to medium grains, poorly 
indurated with micrite and sparry calcite cements, dolomite fragments 
(2%), benthonic foraminifera, milliolids, mollusks, echinoids 

 
1130 – 1150 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, low to medium permeability, grain types are biogenic, 
skeletal, and micrite, microcrystalline to fine grained, 45% allochems, 
moderate induration with micrite and sparry calcite cements, pyrite (trace), 
benthonic foraminifera, echinoids, pellets 
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1150 – 1180 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 
vugular porosity, low to medium permeability, grain types are biogenic, 
skeletal, and micrite, microcrystalline to fine grained, 35% allochems, 
moderate induration with micrite and sparry calcite cements, quartz sand 
(trace), benthonic foraminifera, echinoids, pellets 

 
1180 – 1200 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, quartz sand (trace), 
benthonic foraminifera, pellets 

 
1200 – 1210 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, pyrite (trace), quartz 
sand (trace), benthonic foraminifera, pellets 

 
1210 – 1220 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, clay (trace), benthonic 
foraminifera, pellets 

 
OCALA LIMESTONE 

 
1220 – 1250 Limestone (wackestone -  packstone), very pale orange (10YR 8/2), 

intergranular and vugular porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, microcrystalline to medium grained, 60% 
allochems, moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera (Heterestegina sp. Lepidocyclina 
ocalana,Operculinoides sp.) , pellets 

 
1250 – 1270 Limestone (wackestone -  packstone), very pale orange (10YR 8/2), 

intergranular and vugular porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, microcrystalline to medium grained, 60% 
allochems, moderate induration with micrite and sparry calcite cements, 
slight alteration, quartz sand (trace), benthonic foraminifera, pellets 

 
1270 – 1290 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
pellets 

 

CCC Southwest  IW-1 Lithlogic Descriptions IW-1.doc Page 10 of 23 



1290 – 1300 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 
vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to very fine grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, soft 
carbonate clay (10%), quartz sand (trace), benthonic foraminifera, pellets 

 
1300 – 1310 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to medium grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, benthonic 
foraminifera, pellets 

 
1310 -1320 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to medium grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, soft 
carbonate clay (10%), quartz sand (trace), benthonic foraminifera, pellets 

 
1320 -1340 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to medium grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, benthonic 
foraminifera, pellets 

 
1340 – 1380 Limestone (wackestone to packstone), very pale orange (10YR 8/2), 

intergranular and vugular porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, microcrystalline to medium grained, 60% 
allochems, moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera, pellets, mollusks 

 
1380 – 1400 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
pellets 

 
1400 -1420 Limestone (wackestone to packstone), very pale orange (10YR 8/2), 

intergranular and vugular porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, microcrystalline to medium grained, 60% 
allochems, moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera, pellets, mollusks 
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1420 – 1430 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 
vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
pellets 

 
1430 – 1460 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 30% allochems, moderate 
induration with micrite and sparry calcite cements, soft carbonate clay 
(5%), benthonic foraminifera, pellets 

 
1460 – 1470 Calcareous Clay, yellowish gray (5Y 7/2), intergranular porosity, low 

permeability, poor induration with clay, micrite, and dolomite cements, 
quartz sand (trace), formation contact 

 
AVON PARK FORMATION 

 
1470 – 1490 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 30% allochems, moderate 
induration with micrite and sparry calcite cements, soft carbonate clay 
(5%), benthonic foraminifera (Operculinoides sp.) 

 
1490 – 1510 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 65% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera (Dictyoconus cookei, Operculinoides sp., Gypsina sp.), 
milliolids, mollusks, echinoids 

 
1510 – 1520 As above, benthonic foraminifera (cones) 
 
1520 – 1540 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 75% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera (Dictyoconus cookei, Operculinoides sp.,), milliolids, 
mollusks, echinoids 

 
1540 – 1560 Limestone (packstone to grainstone), very pale orange (10YR 8/2), 

intergranular and moldic porosity, medium permeability, grains types are 
biogenic, skeletal and micrite, 85% allochems, microcrystalline to medium 
grains, moderately indurated with micrite and sparry calcite cements, 
benthonic foraminifera (Dictyoconus cookei, Operculinoides sp.,), 
milliolids, mollusks, echinoids, coquinoid (milliolids) 
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1560 – 1580 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 55% allochems, microcrystalline to medium grains, 
moderately to well indurated with micrite and sparry calcite cements, 
benthonic foraminifera (Dictyoconus cookei), milliolids, mollusks, 
echinoids 

 
1580 – 1610 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 

 
1610 – 1630 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 65% allochems, microcrystalline to medium grains, 
moderately to well indurated with micrite and sparry calcite cements, 
benthonic foraminifera (Dictyoconus cookei), milliolids, mollusks, 
echinoids 

 
1630 – 1650 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 7/2), intergranular, vugular and moldic porosity, medium 
permeability, grains types are biogenic, skeletal and micrite, 75% 
allochems, microcrystalline to medium grains, well indurated with micrite 
and sparry calcite cements, benthonic foraminifera (Dictyoconus cookei), 
milliolids, mollusks, echinoids 

 
1650 – 1670 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 50% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
cones 

 
1670 – 1680 Crystalline limestone, very pale orange (10YR 8/2), intercrystalline and 

pin point vugular porosity, low permeability, grain types are biogenic, 
crystal, and micrite, microcrystalline to very fine grained, good induration 
with sparry calcite and micrite cements, benthonic foraminifera 

 
1680 – 1700 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 7/2), intergranular, vugular and moldic porosity, medium 
permeability, grains types are biogenic, skeletal and micrite, 65% 
allochems, microcrystalline to medium grains, moderate induration with 
micrite and sparry calcite cements, benthonic foraminifera (Dictyoconus 
cookei), milliolids, mollusks, echinoids 
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1700 – 1710 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 
(5Y 7/2), intergranular, vugular and moldic porosity, medium 
permeability, grains types are biogenic, skeletal and micrite, 60% 
allochems, microcrystalline to medium grains, moderate induration with 
micrite and sparry calcite cements, trace carbonate clay, benthonic 
foraminifera, milliolids, mollusks, echinoids 

 
1710 – 1730 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 7/2), intergranular and moldic porosity, medium permeability, grains 
types are biogenic, skeletal and micrite, 70% allochems, microcrystalline 
to medium grains, slight alteration, trace dolomite rhombs, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
milliolids, mollusks, echinoids 

 
1730 – 1740 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 7/2), intergranular and moldic porosity, medium permeability, grains 
types are biogenic, skeletal and micrite, 60% allochems, microcrystalline 
to medium grains, trace dolomite rhombs, moderate induration with 
micrite and sparry calcite cements, trace carbonate clay, benthonic 
foraminifera, milliolids 

 
1740 – 1750 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 7/2), intergranular, vugular and moldic porosity, medium 
permeability, grains types are biogenic, skeletal and micrite, 60% 
allochems, microcrystalline to medium grains, moderate induration with 
micrite and sparry calcite cements, trace carbonate clay, benthonic 
foraminifera, milliolids, mollusks, echinoids 

 
1750 – 1760 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular, vugular and 

moldic porosity, possibly low permeability, grain types are crystalline and 
micrite, 20% allochems, microcrystalline to very fine grain, good 
induration with micrite and sparry calcite cement, undistinguishable 
forams. 

 
1760 – 1770 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 40% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement,  
pellets. 

 
1770 – 1780 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 10% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement.   
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1780 – 1790 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 
Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 20% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement,  
pellets. 

 
1790 – 1800 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 10% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement.   

 
1800 – 1810 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 10% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement,  
pellets. 

 
1810 – 1820 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 40% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement,  
pellets. 

 
1820 – 1830 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 10% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement.   

 
1830 – 1840 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 20% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement,  
pellets. 

 
1840 – 1850 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 10% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement.   

 
1850 – 1860 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 50% allochems, microcrystalline to 
very fine grain, good induration with sparry calcite cement. 
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1860 – 1870 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and vugular 
porosity, possibly low permeability, grain type is crystalline, 10% 
allochems, microcrystalline to very fine grain, good induration with sparry 
calcite cement. 

 
1870 – 1880 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and vugular 

porosity, possibly low permeability, grain type is crystalline, 40% 
allochems, microcrystalline to very fine grain, good induration with sparry 
calcite cement. 

 
1880 – 1890 Dolomitic Limestone, very pale orange (10 YR 8/2)  to yellowish gray (5 

Y 8/1), intergranular and vugular porosity, possibly low permeability, 
grain types are crystalline and micrite, 10% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement. 

 
1890 – 1900 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and vugular 

porosity, possibly low permeability, grain type is crystalline, 30% 
allochems, microcrystalline to very fine grain, good induration with sparry 
calcite cement. 

 
1900 - 1910 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and vugular 

porosity, possibly low permeability, grain type is crystalline and biogenic, 
30% allochems, microcrystalline to very fine grain, good induration with 
micrite and sparry calcite cement. 

 
1910 - 1920 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and vugular 

porosity, possibly low permeability, grain type is crystalline and biogenic, 
10% allochems, microcrystalline to very fine grain, good induration with 
sparry calcite cement. 

 
1920 - 1930 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and vugular 

porosity, possibly low permeability, grain type is crystalline, 20% 
allochems, microcrystalline to very fine grain, good induration with sparry 
calcite cement. 

 
1930 - 1940 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular, 

intercrystalline, and vugular porosity, possibly low permeability, grain 
type is crystalline and biogenic, 15% allochems, microcrystalline to very 
fine grain, good induration with sparry calcite cement.  Calcareous clay in 
sample. 

 
1940 – 1950 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular, 

intercrystalline, and vugular porosity, possibly low permeability, grain 
type is crystalline and biogenic, 10% allochems, microcrystalline to very 
fine grain, good induration with sparry calcite cement. 
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1950 – 1970 No sample. 
 
1970 – 1980 Dolomitic limestone, pale yellowish brown (10YR 6/2), intergranular and 

intercrystalline porosity, possibly low permeability, grain type is 
crystalline and biogenic, poor induration, high alteration in dolostone, 
20% micrite allochems, microcrystalline to medium grain, micrite and 
sparry calcite cements and dolomite rhombs, forams present. 

 
1980 -1990 Lime mud, yellowish gray (5Y 8/1), intergranular porosity, possibly low 

permeability, grain type is biogenic and micritic, 90% allochems, very fine 
grains, unconsolidated, 10% indurated wackestone limestone. 

 
1990 – 2000 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and 

intercrystalline porosity, possibly low permeability, grain type is 
crystalline and biogenic, 20% allochems, microcrystalline to very fine 
grain, poor induration with sparry calcite cement, dolomite rhombs 
present. 

 
2000 – 2030 Dolomitic Limestone, yellowish gray (5 Y 8/1) to dark yellowish brown 

(10YR 4/2), intergranular and intercrystalline porosity, possibly low 
permeability, grain type is crystalline, biogenic and micrite, 20% 
allochems, microcrystalline to fine grain, good induration with sparry 
calcite cement and dolomite, high alteration, forams present. 

 
2030 -2040 Dolomitic Limestone, yellowish gray (5 Y 8/1), intergranular and 

intercrystalline porosity, possibly low permeability, grain type is 
crystalline, biogenic and micritic, 50% allochems, microcrystalline to very 
fine grain, poor induration with sparry calcite cement, dolomite rhombs 
present. 

 
OLDSMAR FORMATION 

 
2040 – 2050 Dolostone, mottled moderate yellowish brown (10YR 5/4) to dusky 

yellowish brown, intercrystalline porosity and pin-point vugular porosity, 
medium permeability, grain type is microcrystalline, high alteration, very 
good induration, 20% micritic limestone present. 

 
2050 – 2060 Dolostone, mottled moderate yellowish brown (10YR 5/4) to dusky 

yellowish brown, intercrystalline porosity and pin-point vugular porosity, 
medium permeability, grain type is microcrystalline, high alteration, very 
good induration, trace micritic limestone present. 

 
2060 – 2080 Dolostone, dark yellowish brown (10YR 4/2), intercrystalline and pin 

point vugular porosity, possibly low permeability, microcrystalline to fine 
grained euhedral crystals, high alteration, good induration with dolomite 
cement, limestone cavings 
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2080 – 2120 Dolostone, dusky yellowish brown (10YR 2/2), intercrystalline, 

intracrystalline, and vugular porosity, possibly low permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, good 
induration with dolomite and micrite cements, micrite (trace), sucrosic 
crystals (trace). 

 
2120 – 2150 Dolostone, dusky yellowish brown (10YR 2/2), intercrystalline, 

intracrystalline, and vugular porosity, possibly low permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, good 
induration with dolomite cement, sucrosic dolomite rhombs. 

 
2150 – 2190 Dolostone, dusky yellowish brown (10YR 2/2), intercrystalline, 

intracrystalline, and vugular porosity, possibly low permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, good 
induration with dolomite cement, sucrosic dolomite rhombs. 

 
2190 – 2230 Dolostone, dusky yellowish brown (10YR 2/2), intercrystalline, 

intracrystalline, and vugular porosity, possibly low permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, good 
induration with dolomite cement, sucrosic dolomite rhombs. 

 
2230 – 2300 Dolostone, dusky yellowish brown (10YR 2/2), intercrystalline, 

intracrystalline, and vugular porosity, medium permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, good 
induration with dolomite cement, sucrosic dolomite rhombs, trace calcite 
spars. 

 
2300 – 2340 Dolostone, dusky yellowish brown (10YR 2/2), intercrystalline, 

intracrystalline, and vugular porosity, possibly low permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, good 
induration with dolomite cement, sucrosic dolomite rhombs.  Gypsum 
(trace).  Limestone  (20%). 

 
2340 – 2350 Dolomitic Limestone, yellowish gray (5 Y 8/1), intercrystalline, 

intracrystalline, and vugular porosity, possibly low permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, good 
induration with dolomite cement, sucrosic dolomite rhombs.  Gypsum 
(trace). 

 
2350 – 2410 Limestone, very pale orange (10 YR 8/2 to yellowish gray (5 Y 8/1), 

intergranular, vugular and moldic porosity, possibly medium permeability, 
grain types are crystalline and micrite, 40% allochems, microcrystalline to 
very fine grain, good induration with micrite and sparry calcite cement, 
undistinguishable forams. 
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2410 – 2450 Dolostone, dusky yellowish brown (10YR 2/2), intercrystalline, and 
vugular porosity, possibly low permeability, microcrystalline to fine 
grained euhedral crystals, high alteration, moderate induration with 
dolomite cement, sucrosic dolomite rhombs.  Limestone cavings in 
sample. 

 
2450 – 2480 Dolomitic Limestone, very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline, and vugular porosity, possibly medium 
permeability, microcrystalline to fine grained, 60% allochems, 
unconsolidated to poor induration with micrite, sparry calcite and dolomite 
cement, lignite in sample (5%), undistinguishable forams (40%). 

 
2480 – 2500 Dolomitic Limestone, very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline, and vugular porosity, possibly medium 
permeability, microcrystalline to fine grained, 50% allochems, 
unconsolidated to poor induration with micrite, sparry calcite and dolomite 
cement, lignite in sample (5%), undistinguishable forams (40%). 

 
2500 - 2530 Limestone, very pale orange (10 YR 8/2) to yellowish gray (5 Y 8/1), 

intercrystalline, and vugular porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement, lignite in sample (5%), 
undistinguishable forams (30%). 

 
2530 - 2565 Limestone, very pale orange (10 YR 8/2) to yellowish gray (5 Y 8/1), 

intercrystalline, and vugular porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement, lignite in sample (5%), 
undistinguishable forams (30%).  Decrease in dolomite quantity with 
depth. 

 
2565 - 2570 Limestone, very pale orange (10 YR 8/2) to yellowish gray (5 Y 8/1), 

intercrystalline, and vugular porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement, lignite in sample (5%), 
undistinguishable forams (30%). 

 
2570 - 2590 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline, porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement. 
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2590 - 2610 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 
Y 8/1), intercrystalline porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement, lignite in sample 
(20%), Decrease in lignite quantity with depth. Trace crystalline 
carbonate. 

 
2610 - 2620 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline, porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement, undistinguishable 
forams (5%). 

 
2620 - 2630 Limestone, very pale orange (10 YR 8/2) to yellowish gray (5 Y 8/1), 

intercrystalline, and vugular porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement, lignite in sample (5%). 

 
2630 - 2640 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline, porosity, possibly high permeability, 
microcrystalline to fine grained, 60% allochems, unconsolidated to poor 
induration with micrite, and sparry calcite cement. 

 
2640 – 2650 Dolomitic Limestone, yellowish gray (5 Y 8/1), intercrystalline, 

intracrystalline, and vugular porosity, possibly low permeability, 
microcrystalline to fine grained euhedral crystals, high alteration, 60% 
allochems, unconsolidated to poor induration with micrite, and dolomite 
cement with, sucrosic dolomite rhombs. 

 
 
2650 - 2670 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline, intergranular porosity, possibly high permeability, 
microcrystalline to medium grained, 30% allochems, unconsolidated to 
poor induration with micrite, and sparry calcite cement, undistinguishable 
forams (10%). 

 
2670 - 2700 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline and intergranular  porosity, possibly high 
permeability, microcrystalline to medium grained, 50% allochems, 
unconsolidated to poor induration with micrite, and sparry calcite cement, 
undistinguishable forams (5%). 
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2700 - 2730 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 
Y 8/1), intercrystalline and intergranular  porosity, possibly high 
permeability, microcrystalline to fine grained, 40% allochems, 
unconsolidated to poor induration with micrite, and sparry calcite cement, 
undistinguishable forams (5%). 

 
2730 - 2760 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline and intergranular porosity, possibly high 
permeability, microcrystalline to medium grained, 50% allochems, 
unconsolidated to poor induration with micrite, and sparry calcite cement, 
undistinguishable forams (5%). 

 
2760 - 2800 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline and intergranular porosity, possibly high 
permeability, microcrystalline to medium grained, 40% allochems, 
unconsolidated to poor induration with micrite, and sparry calcite cement, 
undistinguishable forams (10%). 

 
2800 - 2840 Limestone, (packstone) very pale orange (10 YR 8/2) to yellowish gray (5 

Y 8/1), intercrystalline and intergranular porosity, possibly high 
permeability, microcrystalline to medium grained, 50% allochems, 
unconsolidated to poor induration with micrite, and sparry calcite cement, 
undistinguishable forams (10%). 

 
2840 - 2860 Limestone, (packstone) yellowish gray (5 Y 7/2), intercrystalline and 

intergranular porosity, possibly high permeability, microcrystalline to 
medium grained, 40% allochems, unconsolidated to poor induration with 
micrite, and sparry calcite cement, undistinguishable forams (5%). 

 
2860 - 2890 Limestone, (packstone) yellowish gray (5 Y 7/2), intercrystalline and 

intergranular porosity, possibly high permeability, microcrystalline to 
medium grained, 30% allochems, unconsolidated to poor induration with 
micrite, sparry calcite, and dolomite cement, undistinguishable forams 
(10%), slightly dolomitic (5%). 

 
2890 - 2900 Limestone (packstone), yellowish gray (5 Y 7/2) and Dolostone, medium 

dark gray (N 4), intercrystalline and intergranular porosity, possibly high 
permeability, microcrystalline to very fine grained, 20% allochems, poor 
to good induration with micrite, sparry calcite, and dolomite cement. 

 
2900 – 2950 Limestone, (packstone) yellowish gray (5 Y 7/2), intercrystalline and 

intergranular porosity, possibly high permeability, microcrystalline to fine 
grained, 20% allochems, unconsolidated to poor induration with micrite, 
sparry calcite, and dolomite cement, undistinguishable forams (5%), 
slightly dolomitic (5%). 
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2950 – 2970 Dolostone, pale yellowish brown (10YR 6/2), intercrystalline and vugular 
porosity, possibly high permeability, microcrystalline to medium grained 
euhedral crystals, high alteration, moderate induration with dolomite 
cement, sucrosic, dolomite rhombs.  Limestone cavings in sample. 

 
2970 – 2980 Dolostone, pale yellowish brown (10YR 6/2), intercrystalline porosity, 

possibly medium to high permeability, microcrystalline, high alteration, 
moderate induration with dolomite cement, limestone cavings in sample. 

 
2980 – 3000 Dolostone, dusky yellowish brown (10 YR 2/2), intercrystalline porosity, 

possibly medium permeability, microcrystalline, high alteration, good 
induration with dolomite cement, massive, no visible secondary 
permeability. 

 
3000 – 3020 Dolostone, dusky yellowish brown (10 YR 2/2), intercrystalline porosity, 

possibly medium permeability, cryptocrystalline to microcrystalline, high 
alteration, good induration with dolomite cement, massive, no visible 
secondary permeability. 

 
3020 – 3050 Dolostone, dusky yellowish brown (10 YR 2/2), intercrystalline, 

intracrystalline, and pin point vugular porosity, possibly low permeability, 
microcrystalline, high alteration, good induration with dolomite cement, 
massive, no visible secondary permeability. 

 
3050 – 3080 Dolostone, dusky yellowish brown (10 YR 2/2), intercrystalline, 

intracrystalline, and pin point vugular porosity, possibly low permeability, 
microcrystalline, high alteration, good induration with dolomite cement, 
massive, no visible secondary permeability.  

 
3080 – 3100 Dolostone, dusky yellowish brown (10 YR 2/2), intercrystalline, 

intracrystalline, and pin point vugular porosity, possibly low permeability, 
microcrystalline, high alteration, good induration with dolomite cement, 
massive, no visible secondary permeability. 

 
3100 – 3110 Dolostone, pale yellowish brown (10 YR 6/2), intercrystalline, 

intracrystalline, and pin point vugular porosity, possibly low to medium 
permeability, microcrystalline to , medium alteration, good induration 
with dolomite cement, no visible secondary permeability. 

 
3110 – 3220 Dolostone, pale yellowish brown (10 YR 6/2), dusky yellowish brown (10 

YR 2/2) and dark gray (N3), intercrystalline and intracrystalline, possibly 
low to medium permeability, cryptocrystalline to microcrystalline, high 
alteration, good induration with dolomite cement, massive, no visible 
secondary permeability. 
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3220 - 3230 Dolomitic limestone (packstone), light olive gray (5Y 6/1), intergranular 
porosity, possibly low permeability, fine to medium grained, 25% 
allochems, poor to good induration with micrite, sparry calcite, and 
dolomite cement. 

 
3230 – 3240 No sample 
 
3240 – 3270 Dolomitic limestone (packstone), light olive gray (5Y 6/1), intergranular 

porosity, possibly low permeability, fine to medium grained, 25% 
allochems, poor to good induration with micrite, sparry calcite, and 
dolomite cement. 

 
CEDAR KEYS FORMATION 

 
3270 -3280 Anhydrite (gypsum), white (N9) to very light gray (N8), intragranular 

porosity, low permeability, massive, opaque, soft with good induration, 
trace dolomitic limestone from above. 
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Monitor Well DZMW-1
Lithologic Log 



LITHOLOGIC DESCRIPTION OF SAMPLES FROM 
 

DUAL ZONE MONITOR WELL 
 

SOUTHWEST WRF AND ROWTP  
CAPE CORAL, FLORIDA 

 
 

DEPTH    DESCRIPTION 
 

UNDIFFERENTIATED MARINE TERRACE DEPOSITS 
 
0 – 20 Sand, very pale orange (10 YR 8/2) to black (N1), intergranular porosity, 

possibly high permeability, fine to medium grained, subrounded, 
unconsolidated, organics (25%), shell (15%), heavy minerals (trace), 
mollusks 

 
20 - 30 Shell Bed, light olive gray (5Y 5/2), intergranular porosity, low 

permeability, poor induration with clay, micrite, and dolosilt cements, 
sand (20%), clay (10), phosphate (5%), mollusks, benthonic foraminifera 
(Ammonia beccarii) 

 
HAWTHORN GROUP 

PEACE RIVER FORMATION 
 
30 – 40 Clayey silt, light olive gray (5Y 5/2), intergranular porosity, low 

permeability, very fine grained dolomite silt, poor induration with dolosilt, 
clay, and micrite cements, sand (20%), phosphate (5%), mollusks, 
benthonic foraminifera 

 
40 - 90 Dolosilt/clay, olive gray (5Y 3/2), intergranular porosity, low 

permeability, very fine grained subhedral crystals, poor induration with 
dolosilt and clay cements, clay (5%), sand (10%), phosphate (5%) 

 
90 – 100 Clayey sand, light olive gray (5Y 5/2), intergranular porosity, low to 

medium permeability, very fine to coarse grained, subrounded to rounded, 
poor induration with dolomite and clay cements, phosphate (10%) some 
coarse size, clay (2%), dolosilt (5%), fossil fragments 

 
100 – 120 Clayey sand, yellowish gray (5Y 7/2), intergranular porosity, medium 

permeability, fine to medium grained, subrounded, poor induration with 
dolomite, micrite, and clay cements, dolomite (2%), clay (trace), 
phosphate (5%), mollusks, benthonic foraminifera 
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120 - 130 Clayey sand, yellowish gray (5Y 7/2), intergranular porosity, medium 
permeability, fine to coarse grained, subrounded to rounded, poor 
induration with clay cement, clay (trace), phosphate 20%, limestone (10%) 

 
130 – 150 Limestone (wackestone), yellowish gray (5Y 7/2), intergranular porosity, 

medium permeability, grain types are biogenic, micrite, and skeletal, 35 % 
allochems, grain size is microcrystalline to fine, poor induration with 
micrite cement, sand 25 %, phosphate 5 %, mollusks, benthonic 
foraminifera 

 
150 -170 Clayey sand, light olive gray (5Y 5/2), intergranular porosity, medium 

permeability, fine to coarse grained, subrounded, medium spericity, poor 
induration with clay and dolomite cements, phosphate 15 %, fossil 
fragments 

 
170 – 180 Limestone (wackestone), yellowish gray (5Y 7/2), intergranular porosity, 

medium permeability, grain types are biogenic, micrite, and skeletal, 45 % 
allochems, grain size is microcrystalline to fine, moderate induration with 
micrite cement, sand 25 %, phosphate 5 %, mollusks, benthonic 
foraminifera 

 
180 – 190 Clay, grayish olive (10Y 4/2), intergranular porosity, low permeability, 

poor induration with clay cement, sand 5 %, phosphate 2 % 
 
190 – 200 Phosphatic sand, pale greenish yellow (10Y 8/2), intergranular porosity, 

medium permeability, fine grained, rounded, high spericity, 
unconsolidated, quartz sand 15 %, limestone 10 %, mollusks 

 
200 – 210 Limestone (mudstone), grayish yellow (5 Y 8/4), intergranular porosity, 

low permeability, grain types are biogenic and micrite, 10 % allochem, 
grain size is microcrystalline to fine,  poor induration with micrite cement, 
phosphate 25 % 

 
210 – 220 Calcareous Clay, pale olive (10Y 6/2), intergranular porosity, low 

permeability, poor induration with clay and dolomite cements, sand 5%, 
phosphate 5% 

 
220 – 240 Clayey sand, yellowish gray (5Y 8/1), intergranular porosity, low to 

medium permeability, very fine to medium grained, poor induration with 
clay and micrite cements, limestone 30%, clay (trace), phosphate 5% 

 
240 – 250 Limestone (wackestone), yellowish gray (5Y 7/2), intergranular porosity, 

medium permeability, grain types are biogenic, micrite, and skeletal, 45 % 
allochems, grain size is microcrystalline to fine, moderate induration with 
micrite cement, sand 25 %, phosphate 5 %, mollusks, benthonic 
foraminifera 
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260 – 280 Sandy clay, medium light gray (N6), intergranular porosity, low 

permeability, poor induration with clay, dolosilt, and micrite cements, 
limestone (20%), sand (20%), phosphate (5%). 

 
280 – 300 Dolosilt/Clay, yellowish gray (5 Y 7/2), intergranular porosity, low to 

medium permeability, very fine to fine grained, very soft, sticky, poor 
induration with clay and trace micritic cements, limestone (10%), sand 
(5%), phosphate (5%). 

 
300 - 320 Dolosilt/Clay, pale olive (10 Y 6/2), intergranular porosity, low 

permeability, poor induration with dolomite, clay, and micrite cements, 
clay (10%), sand (10%), phosphate (5%). 

 
320 – 340 Dolosilt/Clay, yellowish gray (5 Y 7/2), intergranular porosity, low to 

medium permeability, poor induration with dolomite, clay, and micrite 
cements, limestone (5%), clay (10%), sand (10%), phosphate (15%). 

 
340 – 350 Sandy Limestone (wackestone), yellowish gray (5Y 8/1), intergranular 

porosity, medium porosity, grains are micritic, poor to moderate 
induration, micrite calcite cement, sand (20%), clay (10%), phosphate 
(5%), mollusks 

 
350 – 360 Dolosilt/Clay, light olive gray (5Y 6/1), intergranular porosity, low to 

medium permeability, very fine to fine grained, subrounded to rounded, 
soft, sticky, poor induration with clay and trace micritic cements, 
limestone (15%), sand (15%), phosphate (5%). 

 
ARCADIA FORMATION 

 
360 – 380 Sandy Limestone (wackestone), grayish orange (10 YR 7/4), intergranular 

porosity, medium porosity, grains are micritic, moderately hard with poor 
to moderate induration, micrite calcite cement, sand (20%), clay (10%), 
phosphate (5%), mollusks 

 
380 – 390 Dolosilt/Clay, light olive gray (5Y 6/1), intergranular porosity, low to 

medium permeability, very fine to fine grained, subrounded to rounded, 
soft, sticky, poor induration with clay and trace micritic cements, 
limestone (15%), sand (15%), phosphate (5%). 

 
390 – 400 Sandy limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

vugular porosity, low to medium permeability, grain types are biogenic, 
micrite, intraclast, fine grained, 25% allochems, microcrystalline to 
medium grained, poor induration with micrite cement, sand (25%), clay 
(trace), phosphate (5%), mollusks, bryozoans, benthonic foraminifera 
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400 – 410 Limestone (wackestone),yellowish gray (5 Y 7/2), intergranular and 
vugular porosity, medium permeability, grain types are biogenic, micrite, 
and crystal, fine grained, 35% allochems, microcrystalline to medium 
grained, poor induration with micrite and sparry calcite cements, sand 
(10%), phosphate (trace), mollusks 

 
410 – 420 Sandy Limestone (wackestone), yellowish gray (5Y 7/2), intergranular and 

moldic porosity, medium permeability, grain types are biogenic, micrite, 
and crystal, fine grained, 25% allochems, microcrystalline to medium 
grained, moderate induration with micrite, spar and clay cements, clay 
(trace), sand (10 %), phosphate ( 3%), mollusks 

 
420 – 430 Limestone (mudstone), yellowish gray (5Y 7/2), intergranular porosity, 

low permeability, grain types are biogenic and micrite, very fine grained, 
10% allochems, microcrystalline to fine grained, poor induration with 
micrite cement, sand (15%), phosphate (2%) 

 
430 – 450 Limestone (wackestone), yellowish gray (5Y 7/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, micrite, 
and skeletal, fine grained, 35% allochems, microcrystalline to medium 
grained, moderate induration with micrite cement, sand (5%), phosphate 
(5%), mollusks 

 
450 – 470 Limestone (mudstone), yellowish gray (5Y 7/2), intergranular porosity, 

low permeability, grain types are biogenic and micrite, very fine grained, 
10% allochems, microcrystalline to very fine grained, poor induration with 
micrite and clay cements, sand (5%), phosphate (5%) 

 
470 – 490 Limestone (wackestone), very pale orange (10 YR 8/2), intergranular 

porosity, medium permeability, grain types are biogenic, micrite, and 
skeletal, fine grained, 35% allochems, microcrystalline to very fine 
grained, moderate induration with micrite and sparry calcite cements, sand 
(5%), phosphate (2%) 

 
490 - 500 Limestone (packstone), very pale orange (10 YR 8/2), intergranular and 

moldic porosity, medium to high permeability, grain types are skeletal, 
biogenic, and micrite, fine to medium grained, 65% allochems, moderate 
induration with micrite cement, sand (15%), phosphate (5%), mollusks, 
benthonic foraminifera, bryozoans 

 
500 - 510 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

intercrystalline porosity, low to medium permeability, grain types are 
biogenic, skeletal, and crystal, fine grained, microcrystalline to fine 
grained, 25% allochems, good induration with micrite, sparry calcite, and 
dolomite cements, benthic foraminifera, mollusks. 
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510 – 530 Dolostone, grayish orange (10 YR 7/4), intercrystalline and vugular 
porosity, possibly low permeability, medium to high alteration, 
microcrystalline to very fine grained subhedral crystals, good induration 
with dolomite and spar cements. 

 
530 – 550 Limestone (wackestone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and moldic porosity, medium permeability, grain 
types are biogenic, skeletal, and micrite, 35% allochems, fine grained, 
microcrystalline to medium grained, moderately to well indurated with 
micrite and spar cements, quartz sand (1%), phosphate (1%), crystalline 
limestone (20%), mollusks, corals, benthonic foraminifera. 

 
550 – 570 Limestone (wackestone), very pale orange (10YR 8/2) to light gray (N7), 

intergranular and moldic porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, 45% allochems, microcrystalline to coarse 
grained, moderately indurated with micrite and spar cements, quartz sand 
(5%), phosphate (1%), mollusks, corals, benthonic foraminifera. 

 
570 – 590 Limestone (packstone), very pale orange (10 YR 8/2), intergranular and 

moldic porosity, medium to low permeability, grain types are biogenic, 
skeletal, and micrite, very fine grained, about 20 % allochems, moderately 
indurated with micrite and spar cements, quartz sand (5%), phosphate 
(5%), mollusks, benthonic foraminifera. 

 
590 – 610 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

moldic porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, fine grained, about 65 % allochems, moderately indurated 
with micrite and spar cements, quartz sand (5%), phosphate (5%), 
mollusks, benthonic foraminifera. 

 
610 – 620 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

moldic porosity, moderate permeability, grain types are biogenic and 
skeletal, fine grained, about 30 % allochems, moderately indurated with 
micrite and spar cements, quartz sand (5%), phosphate (5%), mollusks, 
benthonic foraminifera, Sorites sp.

 
620 – 630 Dolostone, medium light gray (N 6), vugular and intercrystalline porosity, 

low permeability, medium alteration, very fine grained subhedral crystals, 
microcrystalline to fine grained, good induration with dolomite, micrite 
and spar cements, quartz sand (5%), phosphate (5%) 

 
630 – 640 Limestone (mudstone), white (N 9), intergranular porosity, low 

permeability, grain types are biogenic, skeletal, and micrite, very fine 
grained, about 10 % allochems, poorly indurated with micrite and spar 
cements, quartz sand (5%), phosphate (2%), mollusks, benthonic 
foraminifera, looks like formation contact (reworked) 
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SUWANNEE LIMESTONE 

 
640 – 650 Limestone (packstone), yellowish gray (5Y 8/1), intergranular and moldic 

porosity, medium to high permeability, grains are biogenic and skeletal 
and crystal,  65% allochems, medium grained, moderately to well 
indurated with micrite and dolomite cements, moderate alteration, trace 
dolomite, trace quartz sand, benthonic foraminifera, milliolids (Suwannee 
Limestone) 

 
650 – 670 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium to high permeability, grains types are biogenic, 
skeletal and micrite, 70% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera, milliolids, mollusks 

 
670 – 690 Limestone (grainstone/calcarenite), very pale orange (10YR 8/2) to 

yellowish gray (5Y 8/1), intergranular and vugular porosity, possibly high 
permeability, grains types are biogenic, skeletal and micrite, 85% 
allochems, microcrystalline to medium grains, moderately indurated with 
micrite and sparry calcite cements, benthonic foraminifera, milliolids, 
mollusks, corals, bryozoans 

 
690 – 700 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, medium permeability, grains 
types are biogenic, skeletal and micrite, 55% allochems, microcrystalline 
to fine grained, moderately indurated with micrite and sparry calcite 
cements, benthonic foraminifera, milliolids 

 
700 – 720 Limestone (packstone), very pale orange (10 YR 8/2), intergranular and 

moldic porosity, medium to high permeability, grains are biogenic and 
skeletal and crystal, 65% allochems, medium grained, moderately to well 
indurated with micrite and sparry calcite cements, benthonic foraminifera, 
milliolids, echinoids, mollusks 

 
720 – 730 Limestone (grainstone/calcarenite), very pale orange (10YR 8/2) to 

yellowish gray (5Y 8/1), intergranular and vugular porosity, possibly high 
permeability, grains types are biogenic, skeletal and micrite, 90% 
allochems, microcrystalline to medium grained, moderately indurated with 
micrite and sparry calcite cements, benthonic foraminifera (Rotallia sp.), 
milliolids, mollusks 
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730 – 740 Limestone (wackestone), pale yellowish orange (10YR 8/6), intergranular 
and moldic porosity, medium permeability, grains types are biogenic, 
skeletal and micrite, 45% allochems, microcrystalline to medium grains, 
poorly indurated with micrite and sparry calcite cements, benthonic 
foraminifera (cones), milliolids, mollusks 

 
740 – 750 Limestone (wackestone), very pale orange (10 Y 8/2), intergranular and 

vugular porosity, medium permeability, grains are biogenic and skeletal 
and micrite, 35 % allochems, medium grained, moderately indurated with 
micrite and sparry calcite cements, benthonic foraminifera, milliolids, 
echinoids, mollusks 

 
750 – 760 Limestone (grainstone/calcarenite), very pale orange (10YR 8/2) to 

yellowish gray (5Y 8/1), intergranular and vugular porosity, possibly high 
permeability, grains types are biogenic, skeletal and intraclast, 90% 
allochems, microcrystalline to medium grains, moderately indurated with 
micrite and sparry calcite cements, benthonic foraminifera, milliolids, 
mollusks 

 
760 – 770 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 

 
770 – 780 Limestone (wackestone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, medium permeability, grains 
types are biogenic, skeletal and micrite, 30% allochems, microcrystalline 
to very fine grained, moderately indurated with micrite and sparry calcite 
cements, benthonic foraminifera, milliolids 

 
780 – 790 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 65% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera, milliolids, mollusks 

 
790 – 800 Limestone (wackestone), yellowish gray (5Y 8/1), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 
(Discorinopsis sp.) 
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800 – 810 Limestone (packstone), very pale orange (10YR 8/2) to grayish orange (10 
YR 7/4), intergranular and moldic porosity, medium permeability, grains 
types are biogenic, skeletal and micrite, 70% allochems, microcrystalline 
to medium grains, poorly indurated with micrite and sparry calcite 
cements, echinoid spines, benthonic foraminifera, milliolids, mollusks 

 
810 – 820 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, low permeability, grain types are biogenic, crystal, and 
micrite, 25% allochems, medium grained, poor to moderate induration 
with micrite and spar cements, calcareous clay (5%), benthonic forams, 
echinoids. 

 
820 – 830 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, low permeability, grain types are biogenic, crystal, and 
micrite, 25% allochems, medium grained, moderate induration with 
micrite and spar cements, benthonic forams, echinoids. 

 
830 – 840 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, low permeability, grain types are biogenic, crystal, and 
micrite, 25% allochems, medium grained, poor to moderate induration 
with micrite and spar cements, calcareous clay (5%), benthonic forams, 
echinoids. 

 
840 – 860 Limestone (packstone), pale yellowish brown (10 YR 6/2), intergranular, 

moldic and vugular porosity, moderate permeability, grain types are 
biogenic, crystal, and micrite, 45% allochems, medium grained, moderate 
induration with micrite and spar cements, abundant benthonic forams, 
echinoids, mollusks. 

 
860 – 880 Limestone (packstone), pale yellowish brown (10 YR 6/2), intergranular, 

moldic and vugular porosity, grain types are biogenic, skeletal, and 
micrite, 40% allochems, fine to medium grained, moderate induration with 
micrite and spar cements, benthonic forams, echinoids. 

 
880 – 890 Limestone (wackestone), very light gray (N 8), intergranular, moldic and 

vugular porosity, grain types are biogenic, skeletal, and micrite, 20% 
allochems, fine to medium grained, moderate induration with micrite and 
spar cements, calcareous silt and clay (15%), benthonic forams, echinoids. 

 
890 – 900 Limestone (mudstone), yellowish gray (5 Y 8/1), intergranular, moldic and 

vugular porosity, low permeability, grain types are biogenic and micrite, 
5% allochems, fine to medium grained, moderate induration with micrite 
and spar cements, benthonic forams. 
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900 – 910 Limestone (wackestone), yellowish gray (5 Y 8/1), intergranular, moldic 
and vugular porosity, low permeability, grain types are biogenic, skeletal, 
and micrite, 20% allochems, fine to medium grained, moderate induration 
with micrite and spar cements, calcareous silt and clay 20%, benthonic 
forams. 

 
910 – 920 Limestone (wackestone), yellowish gray (5 Y 8/1), intergranular, moldic 

and vugular porosity, low permeability, grain types are biogenic, skeletal, 
and micrite, 25% allochems, fine to medium grained, moderate induration 
with micrite and spar cements, benthonic forams. 

 
920 - 950 Limestone (wackestone), yellowish gray (5 Y 8/1), intergranular, moldic 

and vugular porosity, low permeability, grain types are biogenic, skeletal, 
and micrite, 20% allochems, fine to medium grained, moderate induration 
with micrite and spar cements, calcareous silt and clay 20%, benthonic 
forams. 

 
950 – 960 Limestone (wackestone), yellowish gray (5 Y 8/1), intergranular, moldic 

and vugular porosity, low permeability, grain types are biogenic, skeletal, 
and micrite, 20% allochems, fine to medium grained, moderate induration 
with micrite and spar cements, calcareous silt and clay 15%, benthonic 
forams. 

 
960 – 970 Limestone (grainstone), yellowish gray (5 Y 8/1), intergranular, moldic 

and vugular porosity, grain types are biogenic, skeletal, and micrite, 80% 
allochems, fine to medium grained, moderate induration with micrite and 
spar cements, benthonic forams, spicules. 

 
970 – 990 Limestone (packstone), yellowish gray (5 Y 8/1), intergranular, moldic 

and vugular porosity, grain types are biogenic, skeletal, and micrite, 60% 
allochems, fine to medium grained, moderate induration with micrite and 
spar cements, benthonic forams,(Discorinopsis gunteri, sp.) 

 
990 – 1000 Limestone (wackestone), yellowish gray (5 Y 8/1), intergranular, moldic 

and vugular porosity, low permeability, grain types are biogenic, skeletal, 
and micrite, 20% allochems, fine to medium grained, moderate induration 
with micrite and spar cements, benthonic forams. 

 
1000 – 1030 Limestone (grainstone), yellowish gray (5 Y 8/1), intergranular, moldic 

and vugular porosity, grain types are biogenic, skeletal, and micrite, 90% 
allochems, fine to medium grained, moderate induration with micrite and 
spar cements, benthonic forams, spicules. 
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1030 – 1040 Limestone (grainstone), yellowish gray (5 Y 8/1), intergranular, moldic 
and vugular porosity, grain types are biogenic, skeletal, and micrite, 90% 
allochems, fine to medium grained, moderate induration with micrite and 
spar cements, benthonic forams, spicules, (Dictyoconus cookei, sp.) 

 
1040 – 1050 Limestone (packstone), grayish orange (10 YR 7/4), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, crystal, 
and micrite, 65% allochems, medium grained, moderate induration with 
micrite and spar cements, benthonic forams, echinoids. 

 
 
1050 – 1070 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grain types are biogenic, skeletal 
and micrite, 45% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera, milliolids, mollusks 

 
1070 – 1080 Limestone (mudstone), white (N 9) to very pale orange (10YR 8/2), 

intergranular porosity, low permeability, grain types are biogenic, skeletal 
and micrite, 10% allochems, microcrystalline to medium grains, poorly 
indurated with micrite and sparry calcite cements, benthonic foraminifera, 
milliolids, mollusks, echinoids 

 
1080 – 1090 Limestone (packstone), yellowish gray (5Y 8/1), intergranular and vugular 

porosity, possibly high permeability, grain types are biogenic, skeletal, 
and intraclast, microcrystalline to medium grained, 75% allochems, 
moderate induration with micrite and sparry calcite cements, benthonic 
foraminifera (cones) 

 
1090 – 1100 Limestone (mudstone/calcareous clay), white (N 9) to very pale orange 

(10 YR 8/2), intergranular and vugular porosity, low permeability, grain 
types are biogenic, skeletal, and micrite, microcrystalline to fine grained, 
10% allochems, poor induration with micrite and sparry calcite cements, 
phosphatic sand (1%), benthonic foraminifera (possible reworked zone 
near Formation contact) 

 
1100 – 1110 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 8/1), intergranular and vugular porosity, medium permeability, grain 
types are biogenic, skeletal, and intraclast, microcrystalline to medium 
grained, 65% allochems, moderate induration with micrite and sparry 
calcite cements, benthonic foraminifera, milliolids, mollusks 

 
1110 – 1130 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 60% allochems, microcrystalline to medium grains, poorly 
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indurated with micrite and sparry calcite cements, dolomite fragments 
(2%), benthonic foraminifera, milliolids, mollusks, echinoids 

 
1130 – 1140 Limestone (packstone), yellowish gray (5 Y 8/1) to very pale orange 

(10YR 8/2), intergranular and vugular porosity, medium permeability, 
grain types are biogenic, skeletal, and micrite, microcrystalline to medium 
grained, 55% allochems, moderate induration with micrite and sparry 
calcite cements, quartz sand (trace), benthonic foraminifera, echinoids, 
pellets, mollusks 

 
1140 – 1160 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, low to medium permeability, grain types are biogenic, 
skeletal, and micrite, microcrystalline to fine grained, 35% allochems, 
moderate induration with micrite and sparry calcite cements, quartz sand 
(trace), benthonic foraminifera, echinoids, pellets 

 
1160 – 1170 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 45% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
pellets 

 
1170 – 1180 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 35% allochems, moderate 
induration with micrite and sparry calcite cements, quartz sand (trace), 
benthonic foraminifera, pellets 

 
1180 – 1200 Limestone (wackestone), grayish orange (10 YR 7/4) to very pale orange 

(10 YR 8/2), intergranular and vugular porosity, medium permeability, 
grain types are biogenic, skeletal, and micrite, microcrystalline to fine 
grained, 40% allochems, moderate induration with micrite and sparry 
calcite cements, benthonic foraminifera, pellets 

 
1200 – 1210 Limestone (wackestone), grayish orange (10 YR 7/4) to very pale orange 

(10 YR 8/2), intergranular and vugular porosity, medium permeability, 
grain types are biogenic, skeletal, and micrite, microcrystalline to fine 
grained, 50% allochems, moderate induration with micrite and sparry 
calcite cements, benthonic foraminifera, pellets 

 
OCALA LIMESTONE 

 
1210 – 1220 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 65% allochems, microcrystalline to medium grains, 
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moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera 

 
1220 – 1230 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to medium grained, 65% allochems, 
moderate induration with micrite and sparry calcite cements, benthonic 
foraminifera (Heterestegina sp. Lepidocyclina ocalana, Operculinoides 
sp.) , pellets, echinoids, bryozoans 

 
1230 – 1250 Limestone (wackestone -  packstone), very pale orange (10YR 8/2), 

intergranular and vugular porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, microcrystalline to medium grained, 60% 
allochems, moderate induration with micrite and sparry calcite cements, 
slight alteration, quartz sand (trace), benthonic foraminifera 
(Heterestegina sp., Lepidocyclina ocalana, Operculinoides sp., Gypsina 
globula), pellets, echinoides 

 
1250 – 1260 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 
(Amphistegina sp.), pellets 

 
 1290 – 1300 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to very fine grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, soft 
carbonate clay (10%), quartz sand (trace), benthonic foraminifera, pellets 

 
1300 – 1310 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to medium grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, benthonic 
foraminifera, pellets 

 
1310 -1320 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to medium grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, soft 
carbonate clay (10%), quartz sand (trace), benthonic foraminifera, pellets 
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1320 -1340 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 
vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to medium grained, 30% allochems, 
moderate induration with micrite and sparry calcite cements, benthonic 
foraminifera, pellets 

 
1340 – 1380 Limestone (wackestone to packstone), very pale orange (10YR 8/2), 

intergranular and vugular porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, microcrystalline to medium grained, 60% 
allochems, moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera, pellets, mollusks 

 
1380 – 1400 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
pellets 

 
1400 -1420 Limestone (wackestone to packstone), very pale orange (10YR 8/2), 

intergranular and vugular porosity, medium permeability, grain types are 
biogenic, skeletal, and micrite, microcrystalline to medium grained, 60% 
allochems, moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera, pellets, mollusks 

 
1420 – 1430 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
pellets 

 
1430 – 1460 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 30% allochems, moderate 
induration with micrite and sparry calcite cements, soft carbonate clay 
(5%), benthonic foraminifera, pellets 

 
1460 – 1470 Calcareous Clay, yellowish gray (5Y 7/2), intergranular porosity, low 

permeability, poor induration with clay, micrite, and dolomite cements, 
quartz sand (trace), formation contact 
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AVON PARK FORMATION 
 
1470 – 1490 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 30% allochems, moderate 
induration with micrite and sparry calcite cements, soft carbonate clay 
(5%), benthonic foraminifera (Operculinoides sp.) 

 
1490 – 1510 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 65% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera (Dictyoconus cookei, Operculinoides sp., Gypsina sp.), 
milliolids, mollusks, echinoids 

 
1510 – 1520 As above, benthonic foraminifera cones 
 
1520 – 1540 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 75% allochems, microcrystalline to medium grains, 
moderately indurated with micrite and sparry calcite cements, benthonic 
foraminifera (Dictyoconus cookei, Operculinoides sp.,), milliolids, 
mollusks, echinoids 

 
1540 – 1560 Limestone (packstone to grainstone), very pale orange (10YR 8/2), 

intergranular and moldic porosity, medium permeability, grain types are 
biogenic, skeletal and micrite, 85% allochems, microcrystalline to medium 
grains, moderately indurated with micrite and sparry calcite cements, 
benthonic foraminifera (Dictyoconus cookei, Operculinoides sp.,), 
milliolids, mollusks, echinoids, coquinoid (milliolids) 

 
1560 – 1580 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 

moldic porosity, medium permeability, grain types are biogenic, skeletal 
and micrite, 55% allochems, microcrystalline to medium grains, 
moderately to well indurated with micrite and sparry calcite cements, 
benthonic foraminifera (Dictyoconus cookei), milliolids, mollusks, 
echinoids 

 
1580 – 1610 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 40% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera 
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1610 – 1630 Limestone (packstone), very pale orange (10YR 8/2), intergranular and 
moldic porosity, medium permeability, grains types are biogenic, skeletal 
and micrite, 65% allochems, microcrystalline to medium grains, 
moderately to well indurated with micrite and sparry calcite cements, 
benthonic foraminifera (Dictyoconus cookei), milliolids, mollusks, 
echinoids 

 
1630 – 1650 Limestone (packstone), very pale orange (10YR 8/2) to yellowish gray 

(5Y 7/2), intergranular, vugular and moldic porosity, medium 
permeability, grains types are biogenic, skeletal and micrite, 75% 
allochems, microcrystalline to medium grains, well indurated with micrite 
and sparry calcite cements, benthonic foraminifera (Dictyoconus cookei), 
milliolids, mollusks, echinoids 

 
1650 – 1660 Limestone (wackestone), very pale orange (10YR 8/2), intergranular and 

vugular porosity, medium permeability, grain types are biogenic, skeletal, 
and micrite, microcrystalline to fine grained, 50% allochems, moderate 
induration with micrite and sparry calcite cements, benthonic foraminifera, 
cones 
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Appendix D
Cores 



Injection Well IW-1
Core No. 1 

1,760 – 1,771 



 IW-1 CORING WORKSHEET
DATE(S): 11/30/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Jean Jean START/ FINISH TIME CORING: #### TO: 19:04
TYPE OF BIT USED: Diamond CORED INTERVAL: 1760 TO: 1771
CORE NUMBER: 1 LENGTH OF CORED INTERVAL: 11 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 6.4

PERCENT OF SAMPLED LENGTH RECOVERED: 58%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams
Dolomitic Limestone with Dolostone Seams

1769

1760

1763
1764

1761
1762

1768
1767

1765
1766

24
241771

1770

24
24
23
24

24
24
26
24

20
20
15
0

18
16
20
21

20
10
16
25 4-5

4-5
4

7-9
50
50

3
4
4
4
4
4
4
5

50
50
50
50

35
50
50
50

x1000 (lbs)

3220269.77010102

30
30

21
26
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IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #1 
1,760 feet bls – 1,771 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 11/30/2007 

Cored Interval (feet): 11.0  Recovered Core (feet): 6.4 Recovery: 58% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1760 to 1761.8 DOLOMITIC LIMESTONE WITH DOLOSTONE SEAMS – very 
pale orange (10 YR 8/2) to yellowish gray (5Y 7/2), intergranular, 
intercrystalline, and moldic porosity, possibly low permeability, 
grain type is crystal, micrite and biogenic, 30% allochems, 
microcrystalline to very fine grain, good induration with micrite, 
sparry calcite and dolomite cement, benthic forams and other 
undistinguishable fossil molds and casts, dolomite rhombs in 
section, dolostone seams throughout. 
 

1761.8 to 1763 DOLOMITIC LIMESTONE WITH DOLOSTONE SEAMS – very 
pale orange (10 YR 8/2) to pale yellowish brown (10YR 6/2), 
intergranular, intercrystalline, and moldic porosity,  possibly low 
permeability, grain type is crystal, micrite and biogenic,  20% 
allochems, microcrystalline to very fine grain, good induration with 
micrite, sparry calcite and dolomite cement, undistinguishable  
ffossils, increase in dolostone seams.  Fossil molds filled with 
sparry calcite and micrite. 
 

1,763 to  1,766.4 DOLOMITIC LIMESTONE WITH DOLOSTONE SEAMS – very 
pale orange (10 YR 8/2) to yellowish gray (5Y 7/2), intergranular, 
intercrystalline, and moldic porosity, possibly low permeability, 
grain type is crystal, micrite and biogenic, 30% allochems, 
microcrystalline to very fine grain, good induration with micrite, 
sparry calcite and dolomite cement, benthic forams and other 
undistinguishable fossil molds and casts, dolomite rhombs in 
section, dolostone seams throughout. 
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Injection Well IW-1
Core No. 2 

1,824 – 1,835 



 IW-1 CORING WORKSHEET
DATE(S): 12/1/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Jay Swartzentruber START/ FINISH TIME CORING: 0101 TO: 0216
TYPE OF BIT USED: Diamond CORED INTERVAL: 1824 TO: 1835
CORE NUMBER: 2 LENGTH OF CORED INTERVAL: 11 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 1 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 9%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone

x1000 (lbs)

3220269.77010102

1522
15
15
15
15
15
15
20
20
20
25

2
2
4
3
3
3
4
4
4
5
511

6
8
6
8
5
7
5
6
5
8
5

23
24
23
24
24
23
22
23
24
231835

1834
1833

1824

1827
1828

1825
1826

1832
1831

1829
1830
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IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #2 
1,824 feet bls – 1,835 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 12/1/2007 

Cored Interval (feet): 11.0  Recovered Core (feet): 1 Recovery: 9% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1,824 ft to 1,835 ft DOLOMITIC LIMESTONE – very pale orange (10 YR 8/2) to pale 
yellowish brown (10 YR 6/2), intergranular, intercrystalline, and 
moldic porosity,  possibly low permeability, grain type is crystal, 
micrite and biogenic,  20% allochems, microcrystalline to very fine 
grain, good induration with primarily sparry calcite cement, micrite 
and dolomite cement also present, crystalline, dolomite rhombs in 
section. 
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Injection Well IW-1
Core No. 3 

1,845 – 1,858 



 IW-1 CORING WORKSHEET
DATE(S): 12/3/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Jean Jean START/ FINISH TIME CORING: 1048 TO: 1210
TYPE OF BIT USED: Diamond CORED INTERVAL: 1845 TO: 1858
CORE NUMBER: 3 LENGTH OF CORED INTERVAL: 13 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 8 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 62%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand
Limestone with Calcareous Sand

x1000 (lbs)

3220269.77010102

45
40

20
16

35
45
45
45
50
60
65
55
50
60

2-4
1
3
3
3
3

2-3
2-4
2-4
2-4
1-4
2-45

4
5
7
5
6
5
4
6
5
5
8

18
19
18
18
18
20
20
16
18
18

1857
1858

1856
1855

1853
1852

1850
1851

1845

18
18

4-5
5-9

1848
1849

1846
1847

1854

60
55

16
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IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #3 
1,845 feet bls – 1,858 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 12/3/2007 

Cored Interval (feet): 13.0  Recovered Core (feet): 8 Recovery: 61% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1845 to  1858 LIMESTONE WITH CALCAREOUS SAND – yellowish gray (5 Y 
7/2), intergranular, intercrystalline, and moldic porosity,  possibly 
moderate permeability, grain type is crystal and biogenic,  60% 
allochems, microcrystalline to very fine grain, unconsolidated to 
good induration with sparry calcite cement, pellets in sample, 
limestone nodules in sample are microcrystalline. 
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Injection Well IW-1
Core No. 4 

1,880 – 1,891 



 IW-1 CORING WORKSHEET
DATE(S): 12/4/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Doug Drayer START/ FINISH TIME CORING: 1301 TO: 1509
TYPE OF BIT USED: Diamond CORED INTERVAL: 1880 TO: 1891
CORE NUMBER: 4 LENGTH OF CORED INTERVAL: 11 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 7 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 64%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Dolostone with Limestone Intraclasts
Dolostone with Limestone Intraclasts
Dolostone with Limestone Intraclasts
Crystalline Limestone
Crystalline Limestone
Crystalline Limestone
Crystalline Limestone
Crystalline Limestone
Crystalline Limestone
Crystalline Limestone
Crystalline Limestone
Crystalline Limestone

1889

1880

1883
1884

1881
1882

1888
1887

1885
1886

24
241891

1890

24
24
24
24

24
24
23
24

5
7

10
11

7
15
13
11

7
31
11 4

4-5
4-8
8

50
65

3
4
4
4
4
4
4
4

35
35
35
38

30
30
35
35

x1000 (lbs)

3220269.77010102

20
25

20
24

FORM NO. 05-01
Observer's Initials: CLM

Page 1 of 1



 

IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #4 
1,880 feet bls – 1,891 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 12/4/2007 

Cored Interval (feet): 11.0  Recovered Core (feet): 7 Recovery: 64% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1880 to 1881.8 DOLOSTONE WITH LIMESTONE INTRACLASTS, yellowish gray 
(5 Y 7/2) to pale yellowish brown (10 YR 6/2), intergranular, 
intercrystalline,and vugular porosity,  possibly low permeability, 
microcrystalline subhedral crystals, medium alteration, good 
induration with dolomite and sparry calcite cement, dense.  
 

1881.8 to 1886.6 CRYSTALLINE LIMESTONE, yellowish gray (5 Y 8/1) to light 
olive gray (5 Y 6/1), intergranular, intercrystalline,vugular, and 
moldic porosity,  possibly low permeability, grain type is crystal, 
micrite and biogenic,  10% allochems, microcrystalline to very fine 
grain, good induration with sparry calcite cement,  
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Injection Well IW-1
Core No. 5 

1,945 – 1,956 



 IW-1 CORING WORKSHEET
DATE(S): 12/6/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Eric Baker START/ FINISH TIME CORING: 427 TO: 635
TYPE OF BIT USED: Diamond CORED INTERVAL: 1945 TO: 1956
CORE NUMBER: 5 LENGTH OF CORED INTERVAL: 11 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 8.5 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 77%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Limestone (mudstone)
Dolomitic Limestone
Dolomitic Limestone
Dolomitic Limestone
Limestone (wackestone)
Limestone (wackestone)
Limestone (wackestone to packstone)
Limestone (wackestone to packstone)
Limestone (wackestone to packstone)
LimesLimestone (as above w/ lignite)

x1000 (lbs)

3220269.77010102

40
40

20
20

45
35
40
40
40
35
40
50

1 - 2
1 - 2
1 - 2
1 - 2

1 - 2
1

1 -2
2

7
7 1 - 2

1 - 2

7
11
12
12
13
13
7

20
20
20
20
20
20
20
201954.5

1945

1948
1949

1946
1947

1953
1952

1950
1951
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IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #5 
1,945 feet bls – 1,956 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 12/6/2007 

Cored Interval (feet): 11.0  Recovered Core (feet): 8.5 Recovery: 77% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1945 to 1946 LIMESTONE (mudstone), yellowish gray (5 Y 8/1) to light brown 
(5YR 6/4), intergranular and vugular porosity, possibly low 
permeability, grain type is crystal, micrite and biogenic,  10% 
allochems, microcrystalline to very fine grain, moderate induration 
with sparry calcite and micrite cements, benthonic foraminifera  
 

1946 to 1948 DOLOMITIC LIMESTONE, pale yellowish brown (10 YR 6/2), 
intergranular, intercrystalline, and vugular porosity, possibly low 
permeability, microcrystalline to very fine grained subhedral 
crystals, medium alteration, good induration with dolomite and 
sparry calcite cement 
 

1948 to 1950 LIMESTONE (wackestone), pale yellowish brfown (10YR 6/2, 
intergranular, intercrystalline,vugular, and moldic porosity,  
medium permeability, grain type is crystal, micrite and biogenic,  
25% allochems, microcrystalline to medium grained, good 
induration with sparry calcite cement and micrite cements, 
benthonic foraminifera,  
 

1950 to 1951 DOLOSTONE, grayish orange (10 YR 7/4), intergranular, 
intercrystalline,and vugular porosity,  possibly low permeability, 
microcrystalline subhedral crystals, medium alteration, good 
induration with dolomite and sparry calcite cement, dense.  
 

1951 to 1954 LIMESTONE (wackestone to packstone), very pale orange (10YR 
8/2), intergranular, vugular, and moldic porosity,  medium 
permeability, grain type is crystal, micrite and biogenic, 50% 
allochems, microcrystalline to medium grained, good induration 
with sparry calcite cement and micrite cements, benthonic 
foraminifera 
 

1954 to 1954.5 LIMESTONE (AS ABOVE) with lignite beds 
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Injection Well IW-1
Core No. 6 

1,985 – 1,996 



 IW-1 CORING WORKSHEET
DATE(S): 12/7/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Eric Baker START/ FINISH TIME CORING: 804 TO:
TYPE OF BIT USED: Diamond CORED INTERVAL: 1985 TO: 1986
CORE NUMBER: 6 LENGTH OF CORED INTERVAL: 11 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 2 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 18%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Limestone
Limestone
Limestone

x1000 (lbs)

3220246.77010102

25 - 30
30

20
20

40 - 50
65

100
100
90

100
120
120
120
150

1 - 2
5 - 6
4 - 5
5 - 6

5
4

5 - 6
5 - 6

5
5
5

2 - 46
4
5
5
5

10
10
15
20
19
17

24
20
20
20
20
20
20
20
20
201996

1995
1994

1985

1988
1989

1986
1987

1993
1992

1990
1991
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IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #6 
1,985 feet bls – 1,996 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 12/7/2007 

Cored Interval (feet): 11.0  Recovered Core (feet): 2 Recovery: 18% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1985 to 1985.3 DOLOSTONE, dark yellowish brown (10YR 4/2, vugular and 
intercrystalline porosity, possibly low permeability, microcrystalline 
to very fine grained euhedral crystals, high alteration, good 
induration with dolomite cement 
 

1985.3 to 1986.7 DOLOSTONE, pale yellowish brown (10 YR 6/2), intercrystalline, 
moldic, and vugular porosity, possibly low permeability, 
microcrystalline to very fine grained subhedral crystals, medium 
alteration, good induration with dolomite and sparry calcite 
cement, intraclasts of limestone nodules (15%0, bioturbated 
 

1986.7 to 1987 LIMESTONE (wackestone), pale yellowish brfown (10YR 6/2, 
intergranular, intercrystalline,vugular, and moldic porosity, 
medium permeability, grain type is crystal, micrite and biogenic,  
45% allochems, microcrystalline to medium grained, moderate  
induration with sparry calcite and micrite cements, glauconite 
flecks, organics, benthonic foraminifera 
 

 

IW-1 Core 6  Description.doc  Page 1 of 1 



Injection Well IW-1
Core No. 7 

2,062 – 2,073 



 IW-1 CORING WORKSHEET
DATE(S): 12/8/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Doug Drayer/Jean Jean START/ FINISH TIME CORING: 1318 TO: 2030
TYPE OF BIT USED: Diamond CORED INTERVAL: 2062 TO: 2073
CORE NUMBER: 7 LENGTH OF CORED INTERVAL: 11 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 6.2 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 56%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone

2071

2062

2065
2066

2063
2064

2070
2069

2067
2068

12
122073

2072

12
12
12
12

20
20
12
12

44
40
45

44
29
40
48

25
35
40
42 9

11
11

11 - 13
65

80 - 90

7
7
7
7
8
9
9
9

65
60
60

60 -65

70
75
85
60

x1000 (lbs)

3220246.77010102

60
70

20
20
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IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #7 
2,062 feet bls – 2,073 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 12/8/2007 

Cored Interval (feet): 11.0  Recovered Core (feet): 6.2 Recovery: 56% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

2,062 to 2,063.6 DOLOSTONE, olive gray (5Y 4/1) to light olive gray (5Y 6/1), 
intercrystalline and vugular porosity, moderate to possibly low 
permeability, microcrystalline subhedral crystals, very well 
indurated with sucrosic crystallization and dolomite cement 
completely or partially filling vugs. 
 

2,063 to 2,068.2 DOLOSTONE, pale yellowish brown (10YR 6/2), intercrystalline 
and trace vugular porosity, possibly low permeability, 
microcrystalline subhedral crystals, very well indurated, trace 
vugs. 
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Injection Well IW-1
Core No. 8 

2,091 – 2,097 



 IW-1 CORING WORKSHEET
DATE(S): 12/9/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Eric Baker - Jean Jean START/ FINISH TIME CORING: 1530 TO: 600
TYPE OF BIT USED: Diamond CORED INTERVAL: 2091 TO: 2097
CORE NUMBER: 8 LENGTH OF CORED INTERVAL: 6 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 5 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 83%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone, stop coring

12/10/2007

x1000 (lbs)

3220246.77010102

32
50

20
16

6028
55
60
60
65220

170

5 - 6
10
11
12
13
11
15

92
118
140
150

28
28
28
28

2096
2097

2091

2094
2095

2092
2093
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IW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL IW-1 

CORE #8 
2,091 feet bls – 2,097 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 12/9/2007 

Cored Interval (feet): 6.0  Recovered Core (feet): 4.7 Recovery: 83% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

2,091 to 2,091.2 DOLOSTONE, dark yellowish brown (10YR 4/2), intracrystalline 
and pin point vugular porosity, low permeability, microcrystalline to 
fine euhedral crystals, high alteration, good indurated with 
dolomite cement, sparry calcite lining vugs. 
 

2,091.2 to 2,095.7 DOLOSTONE, dark yellowish brown (10YR 4/2), intracrystalline, 
vugular, and moldic porosity, possibly low permeability, 
microcrystalline to very fine euhedral crystals, high alteration, well 
indurated with dolomite cement, vertical soluction vug from 2091.3 
ft to 2091.9 ft, spar filling vugs, fossil molds below 2092 ft 
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Monitor Well DZMW-1
Core No. 9 

1,535 – 1,545 



 DZMW-1 CORING WORKSHEET
DATE(S): 5/19/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Don Huey START/ FINISH TIME CORING: 2002 TO: 2251
TYPE OF BIT USED: Diamond CORED INTERVAL: 1535 TO: 1545
CORE NUMBER: 9 LENGTH OF CORED INTERVAL: 10 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 3 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 30%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone

x1000 (lbs)

3220269.77010102

4

18

4

4
40

18

4 - 6

4 23 1 12

80
25
25

1506
10

1

1
2
2
2
2
2

10
12
15
20

6
6
6
6

1541
1542

1536

1539
1540

1537
1538

1536
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DZMW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL DZMW-1 

CORE #9 
1,535 feet bls – 1,545 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 05/9/2007 

Cored Interval (feet): 10.0  Recovered Core (feet): 3 Recovery: 30% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1535 – 1535.7 Dolostone, grayish orange (10 YR 7/4), intergranular and vugular 
porosity, low to medium permeability, 50% to 90% alteration, very 
fine grained subhedral crystals, microcrystalline to fine grained, 
moderate induration with dolomite and micrite cements, micrite 
(35%), peat flecks (1%), unfossilliferous 
 

1535.7 – 1536.2 Dolomitic limestone, grayish orange (10 YR 7/4), intergranular and 
vugular porosity, low to medium permeability, grain types are 
biogenic, crystal, and micrite, 25% allochems, microcrystalline to 
fine grained, moderate induration with micrite and dolomite 
cements, dolomite (40%), peat flecks (trace), benthonic 
foraminifera 
 

1536.2 – 1536.6 Dolostone, moderate yellowish brown (10 YR 5/4), intercrystalline 
and vugular porosity, low to medium permeability, 50% to 90% 
alteration, very fine grained euhedral crystals, good induration 
with dolomite and sparry calcite cements, benthonic foraminifera 
 

 

DZMW-1 Core 9  Description.doc  Page 1 of 1 



Monitor Well DZMW-1
Core No. 10 

1,410 – 1,420 



 DZMW-1 CORING WORKSHEET
DATE(S): 5/21/2007

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM
JOB NUMBER:

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Neil Johnson

OWNER: City of Cape Coral

DRILLER: Don Huey START/ FINISH TIME CORING: 0030 TO: 400
TYPE OF BIT USED: Diamond CORED INTERVAL: 1560 TO: 1571
CORE NUMBER: 10 LENGTH OF CORED INTERVAL: 11 feet
DIAMETER: 4-inch LENGTH OF CORE SAMPLE RECOVERED: 8 feet

PERCENT OF SAMPLED LENGTH RECOVERED: 73%

RPM PENETRATION WEIGHT PUMP
of TIME ON  BIT PRESSURE

DEPTH CORE DESCRIPTION Drill String (minutes) (psi)x1000 (lbs)

3220269.77010102

7

5

6

6
5

15

6

6 30 3 15

5
6
4
530

15

2

3
3
3
3
3
3

15
15
15
15

6
6
6
6

1566
1567

1560

1564
1565

1562
1563

1561
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DZMW-1 CORE DESCRIPTION 
 

CITY OF CAPE CORAL 
SOUTHWEST CAPE WTP MONITOR WELL DZMW-1 

CORE #10 
1,560 feet bls – 1,570 feet bls 

 
Core Diameter (inches): 4  Bit Type: Diamond  Date: 05/20/2007 

Cored Interval (feet): 10.0  Recovered Core (feet): 8 Recovery: 80% 

 
 

DEPTH 
(feet bls) DESCRIPTION 

1560 – 1562.0 Limestone (wackestone), grayish orange (10 YR 7/4), 
intergranular and vugular porosity, low to medium permeability, 
grain types are biogenic, micrite, and skeletal, 35% allochems, 
microcrystalline to fine grained, moderate alteration with micrite, 
sparry calcite, and dolomite cements, dolomite (25%), peat seams 
(2%), benthonic foraminifera, core in pieces 
 

1562.0 – 1562.4 Limestone (wackestone), very pale orange (10 YR 8/2) to grayish 
orange (10 YR 7/4), intergranular and vugular porosity, medium 
permeability, grain types are biogenic, skeletal, and micrite, 45% 
allochems, microcrystalline to fine grained, moderate induration 
with micrite and sparry calcite cements, benthonic foraminifera 
 

1562.4 – 1562.8 Limestone (packstone), very pale orange (10 YR 8/2) to grayish 
orange (10 YR 7/4), intergranular, vugular, and moldic porosity, 
medium to high permeability, grain types are biogenic, micrite, 
and skeletal, 65% allochems, moderate induration with micrite and 
sparry calcite cements, benthonic foraminifera, core broken into 2 
pieces 
 

1562.8 – 1563.4 Limestone (wackestone), grayish orange (10 YR 7/4), 
intergranular, moldic, and vugular porosity, medium permeability, 
grain types are biogenic, micrite, and skeletal, 45% allochems, 
microcrystalline to medium grained, moderate induration micrite 
and sparry calcite cements, benthonic foraminifera 
 

1563.4 – 1563.6 Limestone (wackestone), grayish orange (10 YR 7/4), 
intergranular and pin point vugular porosity, low to medium 
permeability, grain types are biogenic, micrite, and crystal, 35% 
allochems, microcrystalline to fine grained, moderate induration 
with micrite, sparry calcite, and dolomite cements, dolomite (10%), 
benthonic foraminifera 
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1563.6 – 1564.2 Limestone (wackestone), very pale orange (10 YR 8/2) to grayish 
orange (10 YR 7/4), intergranular, moldic, and vugular porosity, 
medium permeability, grain types are biogenic, micrite, and 
skeletal, 40% allochems, microcrystalline to fine grained, 
moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera 
 

1564.2 – 1565.0 Limestone (wackestone), very pale orange (10 YR 8/2) to grayish 
orange (10 YR 7/4), intergranular, moldic, and vugular porosity, 
low to medium permeability, grain types are biogenic, micrite, and 
skeletal, 30% allochems, microcrystalline to fine grained, 
moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera 
 

1565.0 – 1565.8 Limestone (packstone), very pale orange (10 YR 8/2) to grayish 
orange (10 YR 7/4), intergranular, vugular, and moldic porosity, 
medium to high permeability, grain types are biogenic, micrite, 
and skeletal, 65% allochems, moderate induration with micrite and 
sparry calcite cements, benthonic foraminifera, semi vertical 
fracture on upper piece, core in 2 pieces 
 

1565.8 – 1566.4 Limestone (wackestone), grayish orange (10 YR 7/4), 
intergranular and pin point vugular porosity, low permeability, 
grain types are biogenic, micrite, and skeletal, 30% allochems, 
microcrystalline to fine grained, moderate induration with micrite 
and sparry calcite cements, benthonic foraminifera 
 

1566.4 – 1567.2 Limestone (packstone), very pale orange (10 YR 8/2) to grayish 
orange (10 YR 7/4), intergranular, vugular, and moldic porosity, 
medium to high permeability, grain types are biogenic, micrite, 
and skeletal, 75% allochems, microcrystalline to medium grained, 
moderate induration with micrite and sparry calcite cements, 
benthonic foraminifera, fracture on upper piece, core in 2 pieces 
 

1567.2 – 1568.2 Limestone (wackestone), grayish orange (10 YR 7/4), 
intergranular and pin point vugular porosity, low to medium 
permeability, grain types are biogenic, micrite, and skeletal, 45% 
allochems, microcrystalline to fine grained, moderate induration 
with micrite and sparry calcite cements, benthonic foraminifera, 
small (1 inch) vertical vugs, lower .2 ft is a packstone 
 

1568.2 – 1568.4 Limestone (wackestone), grayish orange (10 YR 7/4), 
intergranular and pin point vugular porosity, low permeability, 
grain types are biogenic, micrite, and skeletal, 30% allochems, 
microcrystalline to fine grained, moderate induration with micrite 
and sparry calcite cements, benthonic foraminifera, peat seams in 
lower 2 inches 
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Appendix E
Geophysical Logs 



Appendix F
Pilot Hole Water Quality 



Injection Well IW-1
Pilot Hole Water Quality 



IW-1 PILOT HOLE WATER QUALITY
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:  
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

SPECIFIC TDS
DATE TIME DEPTH TEMP. pH COND. field calculated CHLORIDE COMMENTS OBSERVER'S

(ft bls) (°C) (µmhos/cm) (mg/L) (mg/L) INITIALS

10/25/2007 22:20 562 -- -- 2,130 1,427 220 after specific capacity test MK

10/26/2007 4:45 642 25.4 11.30 1,388 930 180 after specific capacity test MK

10/26/2007 10:00 714 25.7 8.83 1,291 865 288 after specific capacity test RAW

10/26/2007 14:40 804 27.9 8.64 1,442 966 385 after specific capacity test RAW

10/26/2007 16:28 880 29.0 8.72 1,726 1,156 425 after specific capacity test RAW

10/26/2007 21:10 960 27.0 8.88 2,077 1,392 510 after specific capacity test MK

10/26/2007 0:00 1,040 27.0 8.70 2,541 1,702 725 after specific capacity test MK

10/27/2007 4:00 1,120 26.7 8.75 2,574 1,725 780 after specific capacity test MK

10/27/2007 6:20 1,200 27.8 8.67 2,540 1,702 760 after specific capacity test MK

10/27/2007 9:32 1,280 27.4 8.29 2,585 1,732 900 after specific capacity test RAW

10/27/2007 13:50 1,360 28.5 8.34 2,920 1,956 800 after specific capacity test RAW

10/27/2007 17:30 1,440 28.3 8.37 3,314 2,220 950 after specific capacity test RAW

10/27/2007 21:40 1,520 28.2 8.67 3,340 2,238 850 after specific capacity test MK

10/28/2007 1:10 1,600 27.8 8.51 5,320 3,564 1,900 after specific capacity test MK

10/28/2007 5:30 1,680 27.7 8.18 7,040 4,717 3,400 after specific capacity test MK

10/28/2007 8:10 1,718 8,040 5,387 during drilling/ 12" from pit open RAW

10/28/2007 8:40 1,725 8,730 5,849 during drilling/ 12" from pit open RAW

3220269.77010102
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IW-1 PILOT HOLE WATER QUALITY
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:  
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

SPECIFIC TDS
DATE TIME DEPTH TEMP. pH COND. field calculated CHLORIDE COMMENTS OBSERVER'S

(ft bls) (°C) (µmhos/cm) (mg/L) (mg/L) INITIALS

3220269.77010102

10/28/2007 9:10 1,735 8,870 5,943 during drilling/ 12" from pit open RAW

10/28/2007 10:25 1,749 29.4 38,400 25,728 13,500 12" from pit closed for 10 min RAW

11/29/2007 0:15 1,760 30.7 14,700 9,849 during drilling/ 12" from pit open ABF

12/1/2007 9:04 1,790 28.6 11.53 12,400 8,308 4,000 after specific capacity test CLM

12/2/2007 13:15 1,840 30.2 10.99 11,010 7,377 3,500 after specific capacity test CLM

12/5/2007 02:14 1,920 30.1 6.63 9,356 6,269 3,400 after specific capacity test ABF

12/7/2007 22:36 2,000 27.2 7.17 14,550 9,749 6,500 after specific capacity test RAW

12/9/2007 5:53 2,080 27.3 6.57 41,750 27,973 14,000 after specific capacity test RAW

12/11/2007 5:53 2,160 27.2 6.82 42,550 28,509 14,000 after specific capacity test ABF

12/11/2007 20:35 2,240 29.8 6.50 53,800 36,046 19,000 after specific capacity test RAW

12/12/2007 09:47 2,320 28.5 6.44 50,420 33,781 18,000 after specific capacity test ABF

12/12/2007 22:28 2,400 27.8 6.44 50,230 33,654 18,000 after specific capacity test JL

12/13/2007 9:26 2,480 27.9 7.47 50,290 33,694 18,500 after specific capacity test ABF

12/13/2007 16:19 2,560 27.8 7.32 50,400 33,768 19,000 after specific capacity test ABF

12/13/2007 0:00 2,640 27 7.44 49,330 33,051 18,500 after specific capacity test JL

12/14/2007 7:17 2,720 27.9 7.52 48,560 32,535 18,500 after specific capacity test ABF

12/14/2007 16:40 2,800 27.8 6.2 48,340 32,388 18,500 after specific capacity test ABF
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IW-1 PILOT HOLE WATER QUALITY
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:  
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

SPECIFIC TDS
DATE TIME DEPTH TEMP. pH COND. field calculated CHLORIDE COMMENTS OBSERVER'S

(ft bls) (°C) (µmhos/cm) (mg/L) (mg/L) INITIALS

3220269.77010102

12/17/2007 2:33 2,880 24.9 7.09 48,390 32,421 16,000 after specific capacity test CLM

12/17/2007 13:24 2,960 26.8 7.36 49,660 33,272 17,000 after specific capacity test ABF

12/18/2007 3:45 3,040 26.2 7.06 51,800 34,706 18,000 after specific capacity test CLM

12/18/2007 20:09 3,120 28.6 7.01 49,400 33,098 18,000 after specific capacity test CLM

12/19/2007 12:22 3,200 6.56 6.56 54,500 36,515 18,500 after specific capacity test RAW

12/20/2007 8:45 3,280 29.9 6.99 55,600 37,252 18,500 after specific capacity test RAW

NOTES:
ft bls - feet below land surface
°C - degrees Celcius
µmhos/cm - micro ohms per centimeter
mg/L - milligrams per liter
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CITY OF CAPE CORAL
SOUTHWEST WRF DEEP INJECTION WELL SYSTEM

IW-1 Pilot Hole Water Quality
500

600

700

800

900

1,000

1,100

1,200

1,300

1,400

1,500

1,600

1,700

1,800

1,900

2,000

2,100

2,200

2,300

2,400

2,500

2,600

2,700

2,800

2,900

3,000

3,100

3,200

3,300
100 1,000 10,000 100,000

Concentration (mg/L)

D
ep

th
 (f

ee
t b

ls
)

Chloride

TDS calculated from Conductivity



Monitor Well DZMW-1
Pilot Hole Water Quality 



DZMW-1 PILOT HOLE WATER QUALITY
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:  
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

SPECIFIC TDS
DATE TIME DEPTH TEMP. pH COND. field calculated CHLORIDE COMMENTS OBSERVERS

(ft bls) (ºC) (µmhos/cm) (mg/L) (mg/L) INITIALS

5/16/2008 -- 540 27.0 8.99 1,359 911 525 drill stem MK

5/16/2008 6:10 580 27.5 8.65 1,322 886 823 drill stem MK

5/17/2008 4:50 620 27.2 8.63 2,096 1,404 628 after specific capacity test ABF

5/17/2008 6:15 660 27.0 8.38 2,066 1,384 723 drill stem MK

5/17/2008 7:50 700 27.2 8.00 2,466 1,652 805 after specific capacity test MK

5/17/2008 8:34 740 27.0 7.69 2,936 1,967 930 drill stem MK

5/17/2008 15:30 780 27.2 7.57 3,402 2,279 895 after specific capacity test MK

5/17/2008 17:00 820 27.5 7.60 3,067 2,055 903 drill stem MK

5/17/2008 19:20 860 27.6 7.57 3,379 2,264 after specific capacity test ABF

5/17/2008 23:05 900 27.3 7.63 3,501 2,346 1,010 drill stem ABF

5/18/2008 00:05 940 27.6 7.62 3,378 2,263 1,070 after specific capacity test ABF

5/18/2008 1:02 980 27.7 7.53 3,399 2,277 1,100 drill stem ABF

5/18/2008 2:23 1,020 27.6 7.62 3,469 2,324 1,130 after specific capacity test ABF

5/18/2008 4:35 1,060 27.5 7.59 3,469 2,324 1,110 drill stem ABF

5/18/2008 9:35 1,100 28.4 7.64 3,737 2,504 1,130 after specific capacity test MK

5/18/2008 11:20 1,140 28.7 7.77 3,514 2,354 1,170 drill stem MK

5/18/2008 13:40 1,180 28.4 7.45 3,915 2,623 1,180 after specific capacity test MK

3220269.77010102
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DZMW-1 PILOT HOLE WATER QUALITY
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:  
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

SPECIFIC TDS
DATE TIME DEPTH TEMP. pH COND. field calculated CHLORIDE COMMENTS OBSERVERS

(ft bls) (ºC) (µmhos/cm) (mg/L) (mg/L) INITIALS

3220269.77010102

5/18/2008 15:30 1,220 28.7 7.37 3,853 2,582 1,180 drill stem MK

5/18/2008 17:30 1,260 28.9 7.57 4,087 2,738 1,220 after specific capacity test MK

5/18/2008 20:53 1,340 27.7 8.06 4,105 2,750 1,280 after specific capacity test ABF

5/18/2008 23:05 1,380 27.7 8.05 4,287 2,872 1,290 drill stem ABF

5/19/2008 01:15 1,420 27.5 7.69 6,680 4,476 2,410 after specific capacity test ABF

5/19/2008 02:50 1,460 27.6 8.47 4,508 3,020 1,410 drill stem ABF

5/19/2008 4:29 1,497 -- -- 4,400 2,948 1,100 after specific capacity test ABF

5/21/2008 20:45 1,520 -- -- 8,320 5,574 2,200 drill stem JC

5/21/2008 22:10 1,617 -- -- 6,960 4,663 2,060 after specific capacity test JC

5/22/2008 0:30 1,656 -- -- 8,560 5,735 2,700 drill stem JC

5/22/2008 2:02 1,660 -- -- 20,620 13,815 6,600 after specific capacity test JC

Notes:
ft bls - feet below land surface
ºC - degrees Celcius
µmhos/cm - micro ohms per centimeter
mg/L - milligrams per liter
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CITY OF CAPE CORAL
SOUTHWEST WRF DEEP INJECTION WELL SYSTEM

DZMW-1 Pilot Hole Water Quality
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Appendix G
Video Surveys 



Injection Well IW-1
Open Hole Video Survey 



Starting Depth Ending Depth Description of Video Survey
feet feet

1700.0 1744.0 Gauge hole (smooth)
1744.0 1753.0 Gauge hole, highly fractured
1753.0 1754.0 Cavity
1754.0 1756.0 Gauge hole, fractured
1756.0 1765.0 Gauge hole (smooth), possible confinement
1765.0 1772.0 Smooth gauge hole with small cavities and vugs
1772.0 1773.0 Small horizonal cavity
1773.0 1796.0 Smooth gauge hole with small cavities, fractures and vugs
1796.0 1850.0 Gauge hole (alternating rough to smooth), with small 

cavities, and some vertical fracture
1850.0 1860.0 Gauge hole (smooth), few vugs
1860.0 1863.0 Irregular hole, highly fractured
1863.0 1864.0 Gauge hole (smooth)
1864.0 1867.0 Gauge hole (rough), small solution cavity
1867.0 1874.0 Gauge hole (smooth), possible confinement
1874.0 1898.0 Gauge hole (alternating rough to smooth), with vugs and 

some vertical fracture
1898.0 1899.0 Gauge hole, small cavities
1899.0 1911.0 Gauge hole smooth
1911.0 1913.0 Horizontal solution cavity
1913.0 1926.0 Gauge hole (smooth), possible confinement
1926.0 1927.0 Gauge hole (smooth), vugs
1927.0 1939.0 Gauge hole (smooth), possible confinement
1939.0 1940.0 Horizontal solution cavity
1940.0 1943.0 Gauge hole (smooth), possible confinement
1943.0 1945.0 Horizontal solution cavity
1945.0 1958.0 Gauge hole (smooth), possible confinement
1958.0 1970.0 Gauge hole (rough), small solution cavities and vugs
1970.0 1984.0 Gauge hole (smooth), vugs, small discontinuous verticle 

fractures
1984.0 1990.0 Gauge hole (rougher), larger solution cavitities, verticle 

fractures
1990.0 2018.0 Gauge hole (smooth), small solution cavities, small verticle 

fractures
2018.0 2022.0 Horizontal solution cavity
2022.0 2038.0 Gauge hole (smooth), possible confinement
2038.0 2043.0 Gauge hole (rough), solution cavities
2043.0 2046.0 Horizontal solution cavity
2046.0 2069.0 Gauge hole larger solution cavity and vugs
2069.0 2088.0 Larger cavity, verticle fracture
2088.0 2093.0 Irregular hole, highly fractured
2093.0 2101.0 Gauge hole (rough), small solution cavities
2101.0 2112.0 Large cavity, highly fractured
2112.0 2121.0 Irregular hole, highly continuous fractured, with large 

cavities
2121.0 2126.0 Gauge hole (relatively smooth, but slightly rough), vugs
2126.0 2127.0 Horizontal solution cavity

Cape Coral, Florida

Video Survey of Open Hole

1,700 feet bpl to 3,283 feet below land surface
Southwest RO WRF

 Injection Well IW-1
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Starting Depth Ending Depth Description of Video Survey
feet feet

2127.0 2134.0 Gauge hole (smooth), continous fractures verticle and 
horizontal

2134.0 2136.0 Horizontal fracture cavity
2136.0 2142.0 Gauge hole (rough) large vugs, solution cavities, and 

fractures
2142.0 2152.0 Gauge hole (rough), small vugs and continuous verticle 

fractures
2152.0 2168.0 Horizontal fracture cavity
2169.0 2186.0 Gauge hole (rough), small vugs and continuous verticle 

fractures
2186.0 2189.0 Large cavity
2189.0 2192.0 Gauge hole (rough), large vugs, solution cavities, and 

verticle fractures
2192.0 2195.0 Large cavity, highly fractured
2195.0 2224.0 Gauge hole (rough), large vugs, solution cavities, and 

verticle fractures
2224.0 2270.0 Gauge hole (rough), horizontal solution cavities, vugs
2270.0 2290.0 Irregulat to gauge hole, large solution cavities, verticle and 

horizontal
2290.0 2296.0 Gauge hole, vusgs with large solution features
2296.0 2331.0 Gauge hole (relatively smooth, but slightly rough), vugs
2331.0 2358.0 Gauge hole (smooth), possible confinement
2358.0 2358.5 Horizontal solution cavity
2358.5 2360.5 Gauge hole (smooth), possible confinement
2360.5 2361.0 Horizontal solution cavity
2361.0 2368.0 Gauge hole (smooth), possible confinement
2368.0 2370.0 Gauge hole (smooth),vugs, horizontal solution features, 

white
2370.0 2392.0 Gauge hole (smooth), possible confinement, occasional 

horizontal solution features or vugs
2392.0 2404.0 Gauge hole (rough), large vugs, solution cavities, and 

verticle features
2404.0 2416.0 Gauge hole (smooth), possible confinement, occasional 

horizontal solution features or vugs
2416.0 2438.0 Gauge hole (relatively smooth),vugs, horizontal solution 

features, some verticle fracturing
2438.0 2439.0 Horizontal fracture cavity
2439.0 2443.0 Gauge hole, (smooth), horizontal fractures
2443.0 2447.0 Gauge hole (smooth)
2447.0 2448.0 Horizontal cavity
2448.0 2559.0 Gauge hole (smooth), possible confinement
2559.0 2561.0 Gauge hole (smooth), small solution cavities
2561.0 2579.0 Gauge hole (smooth), occassional dissolution features, 

possible confinement
2579.0 2586.0 Gauge hole as above with larger more frequent dissolution 

features
2586.0 2665.0 Gauge hole (smooth), occassional dissolution features, 

possible confinement
2665.0 2700.0 Gauge hole (smooth), small to large solution cavities, vugs
2700.0 2703.0 Gauge hole (smooth)
2703.0 2716.0 Gauge hole (smooth), small to large solution cavities, vugs
2716.0 2750.0 Gauge hole (smooth)
2750.0 2866.0 Gauge hole (smooth), occasional horizontal solution 

cavities,possible confinment
2866.0 2872.0 Irregular hole, solution cavities
2872.0 2876.0 Gauge hole (smooth), occasional horizontal solution 

cavities,possible confinment
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Starting Depth Ending Depth Description of Video Survey
feet feet

2876.0 2880.0 Large solution cavity
2880.0 2899.0 Gauge hole (smooth), increasing solution cavities, verticle 

fracture
2899.0 2909.0 Gauge hole (smooth), vugs
2909.0 2940.0 Gauge hole (smooth), vugs, verticle fracture
2940.0 2956.0 Roughly gauge, abundant solution features, large verticle 

fracturing
2956.0 2970.0 Irregular hole, highly fractured
2970.0 3001.0 Gauge hole, highly fractured
3001.0 3020.0 Large cavity, highly fractured boulders, obstruction at 3015
3020.0 3026.0 Irregular hole, highly fractured
3026.0 3051.0 Gauge hole, large horizontal solution cavities, vugs
3051.0 3055.0 Irregular hole, horizontal and verticle fractures
3055.0 3074.0 Gauge hole, horizontal and verticle fractures, vugs
3074.0 3077.0 Horizontal fracture cavity
3077.0 3091.0 Gauge hole, horizontal and verticle fractures, vugs
3091.0 3092.0 Horizontal fracture cavity
3092.0 3102.0 Gauge hole, horizontal and verticle fractures, vugs
3102.0 3103.0 Horizontal fracture cavity
3103.0 3111.0 Gauge hole, horizontal and verticle fractures, vugs
3111.0 3112.0 Horizontal fracture cavity
3112.0 3139.0 Gauge hole, horizontal and verticle fractures, vugs
3139.0 3140.0 Horizontal fracture cavity
3140.0 3144.0 Irregular hole highly fractured
3144.0 3158.0 Large cavity, highly fractured with boulders
3158.0 3162.0 Irregular hole, highly fractured
3162.0 3164.0 Large cavity, highly fractured with boulders
3164.0 3175.0 Irregular hole, highly fractured
3175.0 3200.0 Gauge hole, horizontal and verticle fractures, vugs
3200.0 3268.0 visibility poor, appears to be as above
3268.0 3283.0 Mottled white and grey dense formation change, Cedar Key 

Formation anhydrite/gypsum
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Injection Well IW-1
FRP Video Survey



Starting Depth Ending Depth Description of Video Survey
feet feet

0 12 Stainless Steel Riser
12 12 Stainless steel to FRP coupling
41 41 Threaded FRP joint
44 44 Threaded FRP joint
74 74 Threaded FRP joint

103 103 Threaded FRP joint
133 133 Threaded FRP joint
161 161 Threaded FRP joint
191 191 Threaded FRP joint
220 220 Threaded FRP joint
249 249 Threaded FRP joint
278 278 Threaded FRP joint
307 307 Threaded FRP joint
336 336 Threaded FRP joint
365 365 Threaded FRP joint
393 393 Threaded FRP joint
423 423 Threaded FRP joint
452 452 Threaded FRP joint
481 481 Threaded FRP joint
510 510 Threaded FRP joint
539 539 Threaded FRP joint
568 568 Threaded FRP joint
597 597 Threaded FRP joint
625 625 Threaded FRP joint
654 654 Threaded FRP joint
683 683 Threaded FRP joint
712 712 Threaded FRP joint
741 741 Threaded FRP joint
770 770 Threaded FRP joint
799 799 Threaded FRP joint
827 827 Threaded FRP joint
857 857 Threaded FRP joint
886 886 Threaded FRP joint
915 915 Threaded FRP joint
944 944 Threaded FRP joint
973 973 Threaded FRP joint

1002 1002 Threaded FRP joint
1030 1030 Threaded FRP joint
1059 1059 Threaded FRP joint
1088 1088 Threaded FRP joint
1116 1116 Threaded FRP joint
1145 1145 Threaded FRP joint
1174 1174 Threaded FRP joint
1202 1202 Threaded FRP joint
1232 1232 Threaded FRP joint
1261 1261 Threaded FRP joint
1290 1290 Threaded FRP joint
1319 1319 Threaded FRP joint
1348 1348 Threaded FRP joint
1377 1377 Threaded FRP joint

Cape Coral, Florida

Video Survey of IW-1 18-inch FRP Injection Tubing  
Injection Well IW-1
Southwest RO WRF
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Starting Depth Ending Depth Description of Video Survey
feet feet
1406 1406 Threaded FRP joint
1435 1435 Threaded FRP joint
1464 1464 Threaded FRP joint
1493 1493 Threaded FRP joint
1521 1521 Threaded FRP joint
1550 1550 Threaded FRP joint
1579 1579 Threaded FRP joint
1608 1608 Threaded FRP joint
1637 1637 Threaded FRP joint
1665 1665 Threaded FRP joint
1694 1694 Threaded FRP joint
1723 1723 Threaded FRP joint
1752 1752 Threaded FRP joint
1781 1781 Threaded FRP joint
1810 1810 Threaded FRP joint
1840 1840 Threaded FRP joint
1869 1869 Threaded FRP joint
1897 1897 Threaded FRP joint
1926 1926 Threaded FRP joint
1955 1955 Threaded FRP joint
1983 1983 Threaded FRP joint
2012 2012 Threaded FRP joint
2042 2042 Threaded FRP joint
2071 2071 Threaded FRP joint
2100 2100 Threaded FRP joint
2129 2129 Threaded FRP joint
2158 2158 Threaded FRP joint
2186 2186 Threaded FRP joint
2215 2215 Threaded FRP joint
2244 2244 Threaded FRP joint
2273 2273 Threaded FRP joint
2302 2302 Threaded FRP joint
2331 2331 Threaded FRP joint
2360 2360 Threaded FRP joint
2389 2389 Threaded FRP joint
2419 2419 Threaded FRP joint
2448 2448 Threaded FRP joint
2477 2477 Threaded FRP joint
2505 2505 Threaded FRP joint
2534 2534 Threaded FRP joint
2564 2564 Threaded FRP joint
2593 2593 Threaded FRP joint
2621 2621 Threaded FRP joint
2650 2650 Threaded FRP joint
2680 2680 Threaded FRP joint
2709 2709 Threaded FRP joint
2738 2738 Threaded FRP joint
2767 2767 Threaded FRP joint
2795 2795 Threaded FRP joint
2825 2825 Threaded FRP joint
2853 2853 Threaded FRP joint
2882 2882 Threaded FRP joint
2911 2911 Threaded FRP joint
2925 2940 cement lining tubing
2940 2943 cementing packer
2943 2953 24-inch casing lines with cement
2953 2970 Gauge hole (smooth), small solution cavities
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Starting Depth Ending Depth Description of Video Survey
feet feet
2970 3001 Gauge hole, horizontal and verticle fractures, vugs
3001 3026 Large cavity, highly fractured, boulders
3026 3065 Gauge hole, large horizontal solution cavities, vugs
3065 3074 Irregular hole, horizontal and verticle fractures
3074 3078 Large cavity, highly fractured, boulders
3078 3085 Gauge hole, horizontal and verticle fractures, vugs
3085 3090 Irregular hole, horizontal and verticle fractures
3090 3136 Gauge hole, large horizontal solution cavities, vugs
3136 3145 Gauge hole, horizontal and verticle fractures, vugs
3145 3162 Large cavity, highly fractured, boulders
3162 3174 Gauge hole, horizontal and verticle fractures, vugs
3174 3207 Gauge hole, solution cavities, vugs
3207 3261 Gauge hole (smooth), small solution cavities
3261 3272 Gauge hole (smooth)
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Monitor Well DZMW-1
FRP Video Survey 



Starting Depth Ending Depth Description of Video Survey
feet feet

0 21 Stainless Steel Riser
12 21 Stainless steel to FRP coupling
51 51 Threaded FRP joint
81 81 Threaded FRP joint

111 111 Threaded FRP joint
140 140 Threaded FRP joint
170 170 Threaded FRP joint
199 199 Threaded FRP joint
229 229 Threaded FRP joint
258 258 Threaded FRP joint
288 288 Threaded FRP joint
317 317 Threaded FRP joint
347 347 Threaded FRP joint
376 376 Threaded FRP joint
406 406 Threaded FRP joint
435 435 Threaded FRP joint
464 464 Threaded FRP joint
494 494 Threaded FRP joint
523 523 Threaded FRP joint
552 552 Threaded FRP joint
582 582 Threaded FRP joint
611 611 Threaded FRP joint
641 641 Threaded FRP joint
670 670 Threaded FRP joint
699 699 Threaded FRP joint
729 729 Threaded FRP joint
758 758 Threaded FRP joint
788 788 Threaded FRP joint
817 817 Threaded FRP joint
847 847 Threaded FRP joint
876 876 Threaded FRP joint
905 905 Threaded FRP joint
935 935 Threaded FRP joint
965 965 Threaded FRP joint
994 994 Threaded FRP joint

1023 1023 Threaded FRP joint
1052 1052 Threaded FRP joint
1082 1082 Threaded FRP joint
1111 1111 Threaded FRP joint
1141 1141 Threaded FRP joint
1170 1170 Threaded FRP joint
1200 1200 Threaded FRP joint
1229 1229 Threaded FRP joint
1258 1258 Threaded FRP joint
1288 1288 Threaded FRP joint
1317 1317 Threaded FRP joint
1346 1346 Threaded FRP joint
1376 1376 Threaded FRP joint
1405 1405 Threaded FRP joint
1377 1377 Threaded FRP joint

Cape Coral, Florida

Video Survey of DZMW-1 6.625-inch FRP Casing
Monitor Well DZMW-1

Southwest RO WRF
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Starting Depth Ending Depth Description of Video Survey
feet feet
1406 1406 Threaded FRP joint
1435 1435 Threaded FRP joint
1464 1464 Threaded FRP joint
1493 1493 Threaded FRP joint
1523 1523 Threaded FRP joint
1553 1553 Threaded FRP joint
1582 1582 Threaded FRP joint
1608 1619 Bottom of FRP casing
1619 1648 Gauge hole (smooth), small solution cavities

DZMW-1 FRP Video Survey.xls Page 2 of 2



Appendix H
Specific Capacity Testing 



Injection Well IW-1
Pilot Hole Specific Capacity 



IW-1 SPECIFIC CAPACITY TESTING
CITY OF CAPE CORAL DURING PILOT HOLE DRILLING
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

2,500 Gallons

TIME TO WELL Δ WATER SPECIFIC 
DATE FILL TANK  DEPTH STATIC PUMPING  LEVEL FLOW CAPACITY COMMENTS OBSERVER'S

(min) (ft) (ft als) (ft als) (ft) (gpm) (gpm/ft) INITIALS

10/25/2007 6.50 562 8.0 -1.7 9.7 385 40 MK

10/26/2007 6.50 642 -38.6 -40.4 1.8 385 214 MK

10/26/2007 5.22 714 -31.5 -36.6 5.1 479 94 RAW

10/26/2007 6.05 804 -25.1 -29.7 4.6 413 91 RAW

10/26/2007 4.33 880 -22.3 -31.6 9.4 577 62 RAW

10/26/2007 5.00 960 -21.1 -34.2 13.1 500 38 MK

10/26/2007 5.00 1,040 -22.4 -35.8 13.4 500 37 MK

10/26/2007 5.00 1,040 -22.4 -35.8 13.4 500 37 MK

10/27/2007 5.00 1,120 -19.0 -36.8 17.8 500 28 MK

10/27/2007 4.50 1,200 -21.7 -37.9 16.2 556 34 MK

10/27/2007 5.17 1,280 -15.9 -33.6 17.7 484 27 RAW

10/27/2007 4.85 1,360 -13.9 -32.8 18.9 515 27 RAW

10/27/2007 4.92 1,440 -18.2 -35.2 17.0 508 30 RAW

10/27/2007 4.90 1,520 -13.2 -16.4 3.2 510 159

Electric tape 
malfunctioned, may 

not be a true SC
MK

10/28/2007 5.10 1,600 490 Test error MK

10/28/2007 5.25 1,680 -7.1 -8.7 1.6 476 298 MK

11/30/2007 1,760 9.0

Too much mud in 
hole to perform SC 
test.  Well is alive.

ABF

12/1/2007 3.92 1,790 0.0 0.0 638

Drawdown not 
observed due to kill or 

fresh water pumped 
for core?

CLM

12/2/2007 3.95 1,840 -20.0 -0.2 -19.80 633

Drawdown not 
observed due to kill or 

fresh water pumped 
for core?

CLM

12/5/2007 4.35 1,920 10.5 -0.7 11.15 575 52 ABF

12/7/2007 4.58 2,000 -18.10 -78.20 60.10 545 9 RAW

12/9/2007 2.05 2,080 2.83 0.40 2.43 1,220 501 RAW

12/11/2007 3.75 2,160 4.40 -1.58 5.98 667 111 ABF

12/11/2007 3.62 2,240 0.60 -21.10 21.70 691 32 RAW

12/12/2007 7.01 2,320 -0.08 -0.25 0.17 357 2,100 ABF

12/12/2007 4.24 2,400 -2.90 -3.35 0.45 590 1,311 JL

12/13/2007 4.66 2,480 -1.6 -2.1 0.50 536 1,072 ABF

Volume of Tank: 

3220269.77010102

WATER LEVEL
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IW-1 SPECIFIC CAPACITY TESTING
CITY OF CAPE CORAL DURING PILOT HOLE DRILLING
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

2,500 Gallons

TIME TO WELL Δ WATER SPECIFIC 
DATE FILL TANK  DEPTH STATIC PUMPING  LEVEL FLOW CAPACITY COMMENTS OBSERVER'S

(min) (ft) (ft als) (ft als) (ft) (gpm) (gpm/ft) INITIALS

Volume of Tank: 

3220269.77010102

WATER LEVEL

12/13/2007 4.58 2,560 -1.70 -3.40 1.7 546 321 ABF

12/13/2007 3.47 2,640 -6.70 -7.00 0.3 720 2,400 JL

12/14/2007 3.67 2,720 -7.20 -7.60 0.40 682 1,705 MK

12/14/2007 3.03 2,800 -5.90 -7.90 2.00 824 412 ABF

12/17/2007 4.47 2,880 -5.70 -6.00 0.30 560 1,866 CLM

12/17/2007 3.08 2,960 -9.40 -10.10 0.70 811 1,158 ABF

12/18/2007 4.50 3,040 -0.30 -0.50 0.20 556 2,778 CLM

12/18/2007 4.12 3,120 -3.40 -3.50 0.10 607 6,073 CLM

12/19/2007 4.53 3,200 -1.60 -1.65 0.05 551 11,029 RAW

12/20/2007 8.05 3,280 -5.30 -5.31 0.01 311 31,056 RAW

NOTES:
ft - feet
ft als - feet above land surface
gpm - gallons per minute
min - minutes
Δ - change 
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City of Cape Coral Southwest RO WTP 
Injection Well (IW-1) 

Pilot Hole Specific Capacity
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Monitor Well DZMW-1
Pilot Hole Specific Capacity 



DZMW-1 SPECIFIC CAPACITY TESTING
CITY OF CAPE CORAL DURING PILOT HOLE DRILLING
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

3,000 Gallons

TIME TO WELL Δ WATER SPECIFIC 
DATE FILL TANK  DEPTH STATIC PUMPING  LEVEL FLOW CAPACITY COMMENTS OBSERVER'S

(min) (ft) (ft als) (ft als) (ft) (gpm) (gpm/ft) INITIALS

5/17/2008 14.00 620 -42.4 -47.4 5.0 214 43 manual reading ABF

5/17/2008 12.00 700 -37.6 -40.8 3.2 250 78 manual reading MK

5/17/2008 8.00 780 -30.6 -36.0 5.4 375 69 manual reading MK

5/17/2008 11.00 860 -31.3 -37.1 5.8 273 47 manual reading ABF

5/17/2008 8.00 940 -31.6 -38.9 7.3 375 52 manual reading ABF

5/18/2008 7.00 1,020 -30.5 -38.2 7.8 429 55 manual reading ABF

5/18/2008 7.00 1,100 -28.2 -35.8 7.6 429 56 electric tape MK

5/18/2008 8.00 1,180 -31.3 -39.8 8.5 375 44 electric tape MK

5/18/2008 7.00 1,260 -32.9 -41.0 8.1 429 53 electric tape MK

5/18/2008 7.00 1,340 -29.6 -38.8 9.2 429 46 electric tape ABF

5/18/2008 6.00 1,420 -28.7 -38.9 10.2 500 49 electric tape ABF

5/19/2008 7.00 1,500 -28.5 -38.5 10.0 429 43 electric tape ABF

5/21/2009 8.00 1,580 -28.8 -38.6 9.8 375 38 electric tape JL

5/22/2008 6.00 1,660 -31.6 -41.5 9.9 500 51 electric tape JL

NOTES:
ft - feet
ft als - feet above land surface
gpm - gallons per minute
min - minutes
Δ - change 

Volume of Tank: 

3220269.77010102

WATER LEVEL
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City of Cape Coral Southwest RO WTP 
Monitor Well (DMZW-1) 

Pilot Hole Specific Capacity
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Appendix I
Packer Testing Data and Graphs 



Injection Well IW-1
Packer Test - 1,410 to 1,460 feet bls 



Southwest IW-1
Packer Test 1,410 to 1,460 feet bls
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SOUTHWEST IW-1 PACKER TEST 1,410 TO 1,460 FEET BLS

AQUIFER DATA

Saturated Thickness:  50. ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 3.217 ft2/day S/S' = 1.989



Injection Well IW-1
Packer Test - 1,610 to 1,650 feet bls 



Southwest IW-1
Packer Test 1,610 to 1,660 Feet bls 
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SOUTHWEST IW-1 PACKER TEST 1,610 TO 1,660 FEET BLS

AQUIFER DATA

Saturated Thickness:  50. ft Anisotropy Ratio (Kz/Kr):  0.5

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 21.2 ft2/day S/S' = 12.6



Injection Well IW-1
Packer Test – 1,775 to 1,792 feet bls 



Southwest IW-1 
Packer Test 1,775 to 1,792 feet bls
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SOUTHWEST IW-1 PACKER TEST 1,775 TO 1,792 FEET BLS

AQUIFER DATA

Saturated Thickness:  17. ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 0.5819 ft2/day S/S' = 2.451



Injection Well IW-1
Packer Test – 1,972 to 2,000 feet bls 



Southwest IW-1 
Packer Test 1,972 to 2,000 feet bls
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SOUTHWEST IW-1 PACKER TEST 1,972 TO 2,000 FEET BLS

AQUIFER DATA

Saturated Thickness:  28. ft Anisotropy Ratio (Kz/Kr):  1.

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 1.026 ft2/day S/S' = 2.508



Injection Well IW-1
Packer Test – 2,001 to 2,029 feet bls 



Southwest IW-1 
Packer Test 2,001 to 2,029 feet bls
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SOUTHWEST IW-1 PACKER TEST 2,001 TO 2,029 FEET BLS

AQUIFER DATA

Saturated Thickness:  28. ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 0.837 ft2/day S/S' = 3.311



Injection Well IW-1
Packer Test - 2,465 to 2,485 feet bls 



Southwest IW-1 Packer Test 2,465 to 2,482.5 ft bls
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SOUTHWEST IW-1 PACKER TEST 2,465 TO 2,482.5 FEET BLS

AQUIFER DATA

Saturated Thickness:  17.5 ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 0.7793 ft2/day S/S' = 4.163



Injection Well IW-1
Packer Test - 2,500 to 2,530 feet bls 



Southwest IW-1 
Packer Test 2,502 to 2,530 feet bls
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SOUTHWEST IW-1 PACKER TEST 2,502 TO 2,530 FEET BLS

AQUIFER DATA

Saturated Thickness:  28. ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 7.01 ft2/day S/S' = 3.184



Injection Well IW-1
Packer Test - 2,600 to 2,630 feet bls 



Southwest IW-1 
Packer Test 2,603 to 2,630.5 feet bls 
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SOUTHWEST IW-1 PACKER TEST 2,603 TO 2,630.5 FEET BLS

AQUIFER DATA

Saturated Thickness:  27.5 ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 5.349 ft2/day S/S' = 6.889



Monitor Well DZMW-1
Packer Test – 1,320 to 1,360 feet bls 



Southwest DZMW-1 
Packer Test 1,320 to 1,360 feet bpl (2nd run)
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SOUTHWEST DZMW-1 PACKER TEST 1,320 TO 1,360 FEET BLS (2ND RUN)

AQUIFER DATA

Saturated Thickness:  40. ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 9.468 ft2/day S/S' = 11.66



Monitor Well DZMW-1
Packer Test – 1,443 to 1,501 feet bls 



Southwest DZMW-1
Packer Test 1,443 to 1,501 feet bpl
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SOUTHWEST DZMW-1 PACKER TEST 1,443 TO 1,501 FEET BLS

AQUIFER DATA

Saturated Thickness:  58. ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 9.394 ft2/day S/S' = 5.356



Monitor Well DZMW-1
Packer Test – 1,606 to 1,660 feet bls 



Southwest DZMW-1 
Packer Test 1,606 to 1,660 feet bpl
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SOUTHWEST DZMW-1 PACKER TEST 1,606 TO 1,660 FEET BLS

AQUIFER DATA

Saturated Thickness:  54. ft Anisotropy Ratio (Kz/Kr):  0.005

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis (Recovery)

T  = 19.22 ft2/day S/S' = 14.29



Appendix J
Packer Testing Water Quality Laboratory Results 



Injection Well IW-1
Packer Test 1,410 – 1,460 









Injection Well IW-1
Packer Test 1,610 – 1,660 







Injection Well IW-1
 

Packer Test 1,775 – 1,792











Injection Well IW-1
 

Packer Test 1,973 – 2,000









Injection Well IW-1
Packer Test 2,001 – 2,029 









Injection Well IW-1
Packer Test 2,465 – 2,483 







Injection Well IW-1
Packer Test 2,503 – 2,530 









Injection Well IW-1
Packer Test 2,603 – 2,630 









Monitor Well DZMW-1
Packer Test 1,320 – 1,360 









Monitor Well DZMW-1
Packer Test 1,442 – 1,500 







Monitor Well DZMW-1
Packer Test 1606 – 1,660 







Appendix K
Log Derived Water Quality 



Injection Well IW-1
Log Derived Water Quality 



Southwest IW-1
Log Derived TDS 
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Monitor Well DZMW-1
Log Derived Water Quality 

 



Southwest DZMW-1
Log Derived TDS Determination
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Appendix L
Casing Mill Certificates 



Injection Well IW-1
Casing and Tubing 



Injection Well IW-1
54-inch Pit Pipe 



IW-1 54-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer:
Casing Diameters (inches):  O.D. 54.00    I.D.  53.25
Wall Thickness (inches): 0.375

Pipe No. Weld Weld 
and Install Heat Mill Length Run Depth Weld Start Completion

Order Number Certification (ft) (ft bls) Date Time Time
2 50.10 50.10 10/12/07 17:45 18:20
1 25.00 75.10

Total length (ft) 75.10
Floor and elevators (ft)

54-inch Casing Seat (ft bls) 75.10

NOTES:
ft - feet 
ft bls - feet below land surface

Mike Knapp

3220269.77010102
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Injection Well IW-1
44-inch Casing 



IW-1 44-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer:
Casing Diameters (inches):  O.D. 44.00    I.D.  43.25
Wall Thickness (inches): 0.375

Pipe No. Weld Weld 
and Install Heat Mill Length Run Depth Weld Start Completion

Order Number Certification (ft) (ft bls) Date Time Time
12 238601 X 40.15 34.40 10/21/07 17:24 17:50

11 010501 X 40.17 74.57 10/21/07 16:40 17:06

10 175704 X 40.14 114.71 10/21/07 16:06 16:27

9 238804 X 40.18 154.89 10/21/07 15:24 15:52

8 016604 X 40.07 194.96 10/21/07 14:49 15:13

7 237801 X 40.14 235.10 10/21/07 13:59 14:23

6 238605 X 40.25 275.35 10/21/07 13:22 13:41

5 239001 X 40.10 315.45 10/21/07 12:38 13:05

4 010104 X 40.22 355.67 10/21/07 12:01 12:25

3 088401 X 40.12 395.79 10/21/07 11:23 11:45

2 011902 X 40.17 435.96 10/21/07 10:32 10:54
1 088406 X 39.66 475.62

Total length (ft) 481.37
Floor and elevators (ft) -5.75

44-inch Casing Seat (ft bls) 475.62

NOTES:
ft - feet 
ft bls - feet below land surface

Casey Majewski

3220269.77010102
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Injection Well IW-1
36-inch Casing  



IW-1 36-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer:
Casing Diameters (inches):  O.D. 36.00    I.D.  35.25
Wall Thickness (inches): 0.375

Pipe No. Weld Weld 
and Install Heat Mill Length Run Depth Weld Start Completion

Order Number Certification (ft) (ft bls) Date Time Time
43 175902 X 40.13 40.13 11/18/07 1:45 2:08

42 1-9160 X 40.15 80.28 11/18/07 0:28 0:53

41 053604 X 38.41 118.69 11/17/07 20:09 20:42

40 009107 X 40.15 158.84 11/17/07 18:03 19:44

39 1-9160 X 38.94 197.78 11/17/07 17:22 17:48

38 1-9160 X 40.09 237.87 11/17/07 16:23 16:54

37 009107 X 40.10 277.97 11/17/07 15:40 16:02

36 1-9106 X 39.08 317.05 11/17/07 15:04 15:15

35 1-9106 X 39.03 356.08 11/17/07 14:31 14:44

34 175901 X 40.13 396.21 11/17/07 13:22 13:47

33 048305 X 40.15 436.36 11/17/07 12:38 12:56

32 238402 X 40.11 476.47 11/17/07 12:01 12:14

31 101010 X 40.08 516.55 11/17/07 11:20 11:36

30 014003 X 40.10 556.65 11/17/07 10:58 11:08

29 238202 X 40.08 596.73 11/17/07 10:07 10:33

28 1-9106 X 39.09 635.82 11/17/07 8:53 9:28

27 048507 X 40.13 675.95 11/17/07 8:01 8:24

26 101010 X 40.12 716.07 11/17/07 7:14 7:38

25 055201 X 40.14 756.21 11/17/07 6:17 6:38
24 055405 X 40.09 796.30 11/17/07 5:24 5:49

23 055804 X 39.99 836.29 11/17/07 4:24 4:50

Aimee Fratarcangelli

3220269.77010102
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22 048307 X 40.12 876.41 11/17/07 3:27 3:50

21 014406 X 40.16 916.57 11/17/07 2:37 3:06

20 048704 X 40.09 956.66 11/17/07 1:46 2:11

19 238201 X 40.13 996.79 11/17/07 0:56 1:16

18 010102 X 40.12 1,036.91 11/17/07 0:08 0:27

17 014406 X 40.13 1,077.04 11/16/07 23:19 23:35

16 053604 X 39.99 1,117.03 11/16/07 22:32 22:54

15 048307 X 40.10 1,157.13 11/16/07 21:49 22:08

14 048507 X 40.13 1,197.26 11/16/07 21:08 21:24

13 055405 X 40.14 1,237.40 11/16/07 20:08 20:26

12 055804 X 40.09 1,277.49 11/16/07 18:32 19:31

11 055804 X 40.12 1,317.61 11/16/07 16:16 16:44

10 010102 X 40.07 1,357.68 11/16/07 14:43 15:59

9 010103 X 40.11 1,397.79 11/16/07 13:38 14:10

8 014801 X 40.09 1,437.88 11/16/07 13:12 13:23

7 012201 X 40.06 1,477.94 11/16/07 12:45 13:01

6 044503 X 40.09 1,518.03 11/16/07 11:28 11:49

5 055823 X 40.08 1,558.11 11/16/07 10:44 11:03

4 238202 X 40.09 1,598.20 11/16/07 9:25 9:42
3 048507 X 40.14 1,638.34 11/16/07 8:34 --

2 044503 X 40.04 1,678.38
1 014801 X 1.66 1,680.04

Total length (ft) 1,680.04
Floor and elevators (ft) 0.00

36-inch Casing Seat (ft bls) 1,680.04

NOTES:
ft - feet 
ft bls - feet below land surface

Southwest IW-1 36-inch casing tally.xls Page 2 of 2











Injection Well IW-1
24-inch Casing 



IW-1 24-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer:
Casing Diameters (inches):  O.D. 24.00    I.D. 23.00
Wall Thickness (inches): 0.50

Pipe No. Weld Weld 
and Install Heat Mill Length Run Depth Weld Start Completion

Order Number Certification (ft) (ft bls) Date Time Time

51 070613/070709 X 61.08 54.83 3/27/08 22:20 22:40

50 070709/070688 X 66.20 121.03 3/27/08 21:17 21:57

49 070688/070709 X 57.94 178.97 3/27/08 20:18 20:48

48 070688/070709 X 59.80 238.77 3/27/08 19:23 19:49

47 070688/070613 X 61.29 300.06 3/27/08 16:45 17:00

46 070709/070688 X 60.11 360.17 3/27/08 15:15 15:30

45 070712/070709 X 61.27 421.44 3/27/08 12:50 13:03

44 070709/070709 X 60.09 481.53 3/27/08 11:55 12:10

43 070613/070688 X 54.30 535.83 3/27/08 11:13 11:28

42 070688/070709 X 60.55 596.38 3/27/08 10:34 10:53

41 070709/070709 X 67.35 663.73 3/27/08 9:45 10:05

40 070709/070709 X 68.08 731.81 3/27/08 8:35 9:15

39 070709/070635 X 62.07 793.88 3/27/08 7:50 8:10

38 070712/070635 X 59.04 852.92 3/27/08 6:08 6:30

37 070635/070709 X 58.59 911.51 3/27/08 5:20 5:50

36 070688/070709 X 60.82 972.33 3/27/08 4:35 4:50

35 070688/070712 X 53.43 1,025.76 3/27/08 3:56 4:16

34 070712/070712 X 55.61 1,081.37 3/27/08 3:13 3:30

33 070688/070635 X 53.47 1,134.84 3/27/08 2:19 2:45

32 070712/070635 X 52.23 1,187.07 3/27/08 1:39 2:02

31 070688/070635 X 52.87 1,239.94 3/27/08 0:58 1:18

King/Largey/James

3220269.77010102
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30 070688/070712 X 53.29 1,293.23 3/27/08 0:09 0:20

29 070635/070635 X 51.98 1,345.21 3/26/08 23:26 23:45

28 070709/070709 X 60.24 1,405.45 3/26/08 22:50 23:05

27 070688/070688 X 50.98 1,456.43 3/26/08 21:35 21:54

26 070635/070635 X 48.85 1,505.28 3/26/08 20:53 21:16

25 070688/070712 X 59.93 1,565.21 3/26/08 20:03 20:15

24 070606/070606 X 52.64 1,617.85 3/26/08 18:50 19:32

23 070635/070635 X 53.57 1,671.42 3/26/08 18:07 18:23

22 070688/070635 X 52.96 1,724.38 3/26/08 17:25 17:42

21 070709/070688 X 59.20 1,783.58 3/26/08 16:45 17:05

20 070635/070688 X 51.95 1,835.53 3/26/08 15:45 16:00

19 070688/070635 X 52.02 1,887.55 3/26/08 15:10 15:28

18 070688/070606 X 54.62 1,942.17 3/26/08 14:15 14:50

17 070688/070712 X 59.41 2,001.58 3/26/08 13:30 13:50

16 070712/070635 X 60.69 2,062.27 3/26/08 12:25 12:40

15 070712/070688 X 52.38 2,114.65 3/26/08 11:55 12:12

14 070688/070613 X 54.02 2,168.67 3/26/08 11:09 11:30

13 070688/070712 X 51.96 2,220.63 3/26/08 10:25 10:50

12 0707012/070712 X 52.49 2,273.12 3/26/08 9:45 10:05

11 070635/070709 X 59.45 2,332.57 3/26/08 9:05 9:25

10 070635/070709 X 60.81 2,393.38 3/26/08 8:15 8:30

9 070635/070712 X 56.27 2,449.65 3/26/08 7:15 7:30

8 070709/070635 X 60.42 2,510.07 3/26/08 5:16 5:53

7 070709/070688 X 60.62 2,570.69 3/26/08 4:24 4:54

6 070712/070709 X 60.20 2,630.89 3/26/08 3:32 3:58

5 070688/070709 X 59.65 2,690.54 3/26/08 2:34 3:03

4 070613/070709 X 59.44 2,749.98 3/26/08 1:38 2:07

3 070709/070709 X 67.07 2,817.05 3/26/08 0:47 1:16

2 070709/070712 X 62.06 2,879.11 3/25/08 22:57 23:17

1 070613/070709 X 60.50 2,939.61
YBI Packer -- 11.03 2,950.64

Total length (ft) 2,956.89
Floor and elevators (ft) -6.25

24-inch Casing Seat (ft bls) 2,950.64

NOTES:
ft - feet 
ft bls - feet below land surface
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Injection Well IW-1
18-inch Injection Tubing 



IW-1 18-inch Tubing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer:
Casing Diameters (inches):  O.D. 18.04-inch    I.D.  16.62-inch
Wall Thickness (inches): 0.71-inch

Pipe No. FRP Field
and Install Series Coupling Length Run Depth Torque Makeup Completion

Order Number Number (ft) (ft bls) (Ft Lbs) Date Time

Stainless Steel 6.80 6.80 4,000 4/10/08 15:39
Pup Joint 300000539 A.4-11 4.56 11.36 3,085 4/10/08 13:24

102 110000106 A.4.17 28.69 40.05 3,080 4/10/08 12:27
101 110000106 A.4-4 29.02 69.07 3,170 4/10/08 13:40
99 110000106 A.4-16 29.20 98.27 3,120 4/10/08 12:19
98 110000106 A.4-17 29.19 127.46 3,065 4/10/08 12:08
97 110000106 A.4-24 29.16 156.62 3,175 4/10/08 12:00
96 110000106 A.4-24 28.87 185.49 3,050 4/10/08 11:52
95 110000106 A.4-8 29.43 214.92 3,090 4/10/08 11:45
94 110000106 A.4-6 29.27 244.19 3,145 4/10/08 11:37
93 110000106 A.4-1 28.98 273.17 3,120 4/10/08 11:30
92 110000106 A.4-5 29.44 302.61 3,185 4/10/08 11:08
91 110000106 A.4-2 29.19 331.80 3,185 4/10/08 11:00
90 110000106 A.4-22 28.90 360.70 3,080 4/10/08 10:54
89 110000106 A.4-10 28.47 389.17 3,120 4/10/08 10:47
88 110000106 A.5-3 29.37 418.54 3,190 4/10/08 10:38
87 110000106 A.4-20 29.36 447.90 3,070 4/10/08 10:30
86 110000106 A.4-23 28.61 476.51 3,089 4/10/08 10:23
85 110000106 A.4-21 29.11 505.62 3,065 4/10/08 10:16
84 110000106 A.4-7 29.31 534.93 3,055 4/10/08 10:04
83 110000106 A.4-15 29.01 563.94 3,190 4/10/08 9:55

Dawn James

3220269.77010102
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82 110000106 A.4-13 28.80 592.74 3,180 4/10/08 9:45
81 110000106 A.4-25 28.76 621.50 3,075 4/10/08 9:38
80 110000106 A.5-1 29.10 650.60 3,185 4/10/08 9:29
79 110000106 A.4-3 28.67 679.27 3,065 4/10/08 9:21
78 110000106 A.4-18 28.68 707.95 3,160 4/10/08 9:14
77 110000106 A.4-14 29.32 737.27 3,025 4/10/08 9:07
76 210000058 A.1-16 28.99 766.26 3,030 4/10/08 9:00
75 210000058 A.3-11 29.00 795.26 3,130 4/10/08 8:52
74 210000058 A.1-3 28.88 824.14 3,050 4/10/08 8:45
73 210000058 A.1-5 29.11 853.25 3,170 4/10/08 8:37
72 210000058 A.2-6 29.08 882.33 3,200 4/10/08 8:29
71 210000058 A.3-16 29.26 911.59 3,035 4/10/08 8:21
70 210000058 A.1-22 28.99 940.58 3,050 4/10/08 8:13
69 210000058 A.2-5 29.05 969.63 3,035 4/10/08 8:05
68 210000058 A.3-4 29.15 998.78 3,065 4/10/08 7:57
67 210000058 A.1-18 28.85 1,027.63 3,165 4/10/08 7:50
66 210000058 A.1-1 28.30 1,055.93 3,095 4/10/08 7:42
65 210000058 A.3-21 28.92 1,084.85 3,110 4/9/08 17:57
64 210000058 A.1-19 28.87 1,113.72 3,015 4/9/08 17:50
63 210000058 A.1-25 29.03 1,142.75 3,095 4/9/08 17:43
62 210000058 A.1-20 28.78 1,171.53 3,120 4/9/08 17:34
61 210000058 A.3-22 29.06 1,200.59 3,075 4/9/08 17:25
60 210000058 A.3-5 28.99 1,229.58 3,240 4/9/08 17:16
59 210000058 A.2-25 29.00 1,258.58 3,060 4/9/08 17:09
58 210000058 A.3-9 29.03 1,287.61 3,010 4/9/08 16:59
57 210000058 A.3-10 29.06 1,316.67 3,135 4/9/08 16:51
56 210000058 A.3-1 28.93 1,345.60 3,175 4/9/08 16:43
55 210000058 A.2-2 29.13 1,374.73 3,117 4/9/08 16:36
54 210000058 A.3-3 29.15 1,403.88 3,145 4/9/08 16:29
53 210000058 A.3-6 28.75 1,432.63 3,075 4/9/08 16:22
52 210000058 A.1.17 29.18 1,461.81 3,295 4/9/08 16:15
51 210000058 A.2-1 28.89 1,490.70 3,136 4/9/08 16:07
50 210000058 A.3-7 28.85 1,519.55 3,090 4/9/08 15:59
49 210000058 A.1-13 28.24 1,547.79 3,040 4/9/08 15:51
48 210000058 A.3-24 29.09 1,576.88 3,020 4/9/08 15:42
47 210000058 A.1-11 28.98 1,605.86 3,155 4/9/08 15:34
46 210000058 A.3-25 29.22 1,635.08 3,085 4/9/08 15:25
45 210000058 A.2-17 28.95 1,664.03 3,090 4/9/08 15:17
44 210000058 A.1-12 28.46 1,692.49 3,233 4/9/08 15:08
43 210000058 A.2-19 29.09 1,721.58 3,144 4/9/08 14:59
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42 210000058 A.3-23 28.98 1,750.56 3,190 4/9/08 14:52
41 210000058 A.2-23 29.06 1,779.62 3,111 4/9/08 14:45
40 210000058 A.2-21 28.97 1,808.59 3,200 4/9/08 14;38
39 210000058 A.2-26 28.98 1,837.57 3,150 4/9/08 14:30
38 210000058 A.2-18 29.04 1,866.61 3,060 4/9/08 14:23
37 210000058 A.2-7 28.96 1,895.57 2,970 4/9/08 14:16
36 210000058 A.3-2 28.97 1,924.54 2,965 4/9/08 14:08
35 210000058 A.3-8 28.90 1,953.44 2,950 4/9/08 14:00
34 210000058 A.1-24 29.05 1,982.49 2,995 4/9/08 13:52
33 210000058 A.2-24 28.96 2,011.45 3,040 4/9/08 13:34
32 210000058 A.1-10 28.96 2,040.41 3,070 4/9/08 12:29
31 210000058 A.2-15 28.96 2,069.37 3,035 4/9/08 12:21
30 210000058 A.1-8 28.93 2,098.30 3,085 4/9/08 12:14
29 210000058 A.1-9 28.97 2,127.27 3,190 4/9/08 12:06
28 210000058 A.1-21 29.02 2,156.29 3,150 4/9/08 11:59
27 210000058 A.1-4 28.88 2,185.17 3,020 4/9/08 11:52
26 210000058 A.1-6 28.88 2,214.05 3,125 4/9/08 11:45
25 210000058 A.3-18 29.02 2,243.07 3,060 4/9/08 11:37
24 210000058 A.3-20 28.83 2,271.90 2,970 4/9/08 11:30
23 210000058 A.1-23 29.05 2,300.95 3,120 4/9/08 11:22
22 210000058 A.2-3 29.01 2,329.96 3,250 4/9/08 11:14
21 210000058 A.3-14 29.02 2,358.98 3,075 4/9/08 11:07
20 210000058 A.2-11 29.02 2,388.00 3,200 4/9/08 10:57
19 210000058 A.3-12 29.28 2,417.28 3,195 4/9/08 10:49
18 210000058 A.3-19 29.10 2,446.38 3,185 4/9/08 10:42
17 210000058 A.3-13 28.96 2,475.34 3,060 4/9/08 10:34
16 210000058 A.3-17 28.90 2,504.24 3,170 4/9/08 10:25
15 210000058 A.3-26 29.22 2,533.46 3,010 4/9/08 10:14
14 210000058 A.2-8 28.99 2,562.45 3,150 4/9/08 10:07
13 210000058 A.2-10 29.20 2,591.65 3,145 4/9/08 9:36
12 210000058 A.1-14 28.29 2,619.94 3,200 4/9/08 9:25
11 210000058 A.2-20 29.23 2,649.17 3,055 4/9/08 9:18
10 210000058 A.2-12 29.12 2,678.29 3,090 4/9/08 9:09
9 210000058 A.2-16 29.17 2,707.46 3,015 4/9/08 8:52
8 210000058 A.1-15 29.05 2,736.51 3,025 4/9/08 8:43
7 210000058 A.1-7 28.93 2,765.44 3,100 4/9/08 8:28
6 210000058 A.2-13 28.57 2,794.01 3,100 4/9/08 7:57
5 210000058 A.3-15 29.02 2,823.03 3,100 4/8/08 20:21
4 210000058 A.1-2 29.05 2,852.08 3,245 4/9/08 7:20
3 210000058 A.2-22 29.01 2,881.09 3,035 4/8/08 18:00
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2 210000058 A.2-9 29.01 2,910.10 3,205 4/9/08 8:18
1 210000058 A.2-14 29.03 2,939.13 3,000 4/8/08 17:02
-- -- inner mandrel 2.32 2,941.45

Total length (ft) 2,941.45
Floor and elevators (ft) 0.00

18-inch Casing Seat (ft bls) 2,941.45

NOTES:

ft - feet 

Ft-Lbs - foot pounds

ft bls - feet below land surface

Southwest IW-1 18-inch FRP tubing tally.xls Page 4 of 4















Monitor Well DZMW-1
Casing 



Monitor Well DZMW-1
34-inch Casing 



DZMW-1 34-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer: Casey Majewski
Casing Diameters (inches):  O.D. 34.00    I.D.  33.25
Wall Thickness (inches): 0.375

Pipe No. Weld Weld 
and Install Heat Mill Length Run Depth Weld Start Completion 

Order Number Certification (ft) (ft bls) Date Time Time
2 R7303773 X 38.93 38.03 5/7/08 19:52 20:11
1 R7303773 X 36.97 75.00

Total length (ft) 75.90
Floor and elevators (ft) -0.90

34-inch Casing Seat (ft bls) 75.0

NOTES:
ft - feet 
ft bls - feet below land surface

3220269.77010102
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Monitor Well DZMW-1
24-inch Casing 



DZMW-1 24-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer: Casey Majewski
Casing Diameters (inches):  O.D. 24.00    I.D.  23.25
Wall Thickness (inches): 0.375

Pipe No. Weld Weld 
and Install Heat Mill Length Run Depth Weld Start Completion 

Order Number Certification (ft) (ft bls) Date Time Time
13 7-C03099 X 37.13 30.13 5/14/08 7:10 7:21

12 7-C03099 X 40.10 70.23 5/14/08 -- --

11 7-C03099 X 40.08 110.31 5/14/08 -- --

10 7-C03099 X 40.09 150.40 5/14/08 4:34 4:46

9 7-C03099 X 40.08 190.48 5/14/08 4:05 4:21

8 7-C03099 X 40.08 230.56 5/14/08 3:30 3:48

7 7-C03099 X 40.17 270.73 5/14/08 2:59 3:19

6 7-C03099 X 40.07 310.80 5/14/08 2:26 2:42

5 7-C03099 X 40.08 350.88 5/14/08 1:47 2:06

4 7-C03099 X 40.09 390.97 5/14/08 1:08 1:29

3 7-C03099 X 40.07 431.04 5/14/08 00:32 0:53

2 7-C03099 X 40.07 471.11 5/13/08 23:20 00:13
1 7-C03099 X 28.89 500.00

Total length (ft) 507.00
Floor and elevators (ft) -7.00

24-inch Casing Seat (ft bls) 500.0

NOTES:
ft - feet 
ft bls - feet below land surface

3220269.77010102
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Monitor Well DZMW-1
16-inch Casing 



DZMW-1 16-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer: Majewski/Crawford
Casing Diameters (inches):  O.D. 16.00    I.D.  15.00
Wall Thickness (inches): 0.500

Pipe No. Weld Weld 
and Install Heat Mill Length Run Depth Weld Start Completion 

Order Number Certification (ft) (ft bls) Date Time Time
39 070536 X 34.71 27.16 6/19/08 4:45 5:05

38 070536 X 39.09 66.25 6/19/08 4:15 4:30

37 070536 X 28.37 94.62 6/19/08 3:50 4:07

36 070536 X 37.90 132.52 6/19/08 3:22 0:00

35 070536 X 35.71 168.23 6/19/08 3:00 3:12

34 070536 X 33.82 202.05 6/19/08 2:30 2:45

33 070536 X 33.06 235.11 6/19/08 2:06 2:17

32 070536 X 32.89 268.00 6/19/08 1:38 1:58

31 070536 X 33.93 301.93 6/19/08 1:12 1:27

30 070536 X 34.79 336.72 6/19/08 0:40 0:58

29 070536 X 35.43 372.15 6/19/08 0:15 0:30

28 070423 X 35.06 407.21 6/18/08 23:48 0:05

27 070536 X 28.17 435.38 6/18/08 22:55 23:12

26 070536 X 35.62 471.00 6/18/08 22:27 22:45

25 070536 X 35.51 506.51 6/18/08 22:07 22:17

24 070536 X 27.57 534.08 6/18/08 21:41 22:00

23 070536 X 33.59 567.67 6/18/08 21:05 21:25

22 070423 X 36.44 604.11 6/18/08 20:36 20:51

21 070536 X 32.54 636.65 6/18/08 20:05 20:20

20 070536 X 36.69 673.34 6/18/08 19:30 19:50

19 070423 X 35.15 708.49 6/18/08 18:36 19:00

18 070536 X 33.34 741.83 6/18/08 18:07 18:29

17 070536 X 34.33 776.16 6/18/08 17:41 18:01
16 070536 X 36.96 813.12 6/18/08 17:08 17:26

3220269.77010102
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15 070536 X 34.92 848.04 6/18/08 16:30 16:52

14 070536 X 34.85 882.89 6/18/08 16:05 16:25

13 070423 X 37.00 919.89 6/18/08 15:34 15:54

12 070423 X 35.62 955.51 6/18/08 15:06 15:23

11 070423 X 38.28 993.79 6/18/08 14:37 15:57

10 070423 X 35.40 1029.19 6/18/08 14:00 14:28

9 070423 X 35.11 1064.30 6/18/08 12:58 13:17

8 070423 X 37.23 1101.53 6/18/08 12:12 12:35

7 070423 X 34.95 1136.48 6/18/08 11:33 12:03

6 070423 X 33.10 1169.58 6/18/08 11:03 11:25

5 070423 X 35.53 1205.11 6/18/08 10:32 10:51

4 070536 X 35.68 1240.79 6/18/08 10:00 10:15

3 070536 X 34.86 1275.65 6/18/08 9:28 9:50

2 070423 X 34.86 1310.51 6/18/08 8:45 9:05
1 074023 X 14.49 1325.00

Total length (ft) 1,332.55

Floor and elevators (ft) -7.55

16-inch Casing Seat (ft bls) 1,325.0

NOTES:
ft - feet
ft bls - feet below land surface
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Monitor Well DZMW-1
6.625-inch Casing 



DZMW-1 6.625-inch Casing Log
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Observer: Casey Majewski
Casing Diameters (inches):  O.D. 6.625    I.D.  5.465
Wall Thickness (inches): 0.58

Pipe No. FRP Field
and Install Series Coupling Length Run Depth Makeup Torque Completion 

Order Number Number (ft) (ft bls) Date (Ft Lbs) Time
26.84 13.06 6/30/2008 1600 14:53

54 110000083 29.42 42.48 6/30/2008 765 14:19

53 110000083 29.42 71.90 6/30/2008 745 14:15

52 110000083 29.43 101.33 6/30/2008 765 14:09

51 110000083 29.42 130.75 6/30/2008 740 14:05

50 110000083 29.42 160.17 6/30/2008 745 14:02

49 110000083 29.42 189.59 6/30/2008 750 13:59

48 110000083 29.41 219.00 6/30/2008 730 13:55

47 110000083 29.44 248.44 6/30/2008 740 13:49

46 110000083 29.44 277.88 6/30/2008 720 13:45

45 110000083 29.42 307.30 6/30/2008 740 13:40

44 110000083 29.43 336.73 6/30/2008 710 13:37

43 110000083 29.43 366.16 6/30/2008 760 13:33

42 110000083 29.42 395.58 6/30/2008 750 13:29

41 110000083 29.43 425.01 6/30/2008 750 12:49

40 110000083 29.43 454.44 6/30/2008 760 12:42

39 110000083 29.42 483.86 6/30/2008 785 12:37

38 110000083 29.43 513.29 6/30/2008 820 12:32

37 110000063 29.45 542.74 6/30/2008 770 12:28

36 110000063 29.45 572.19 6/30/2008 820 12:23

35 110000063 29.45 601.64 6/30/2008 780 12:17

34 110000063 29.44 631.08 6/30/2008 775 11:55

33 110000083 29.43 660.51 6/30/2008 750 11:51

32 110000083 29.41 689.92 6/30/2008 750 11:43

3220269.77010102

Stainless Steel
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31 110000063 29.45 719.37 6/30/2008 795 11:39

30 110000063 29.45 748.82 6/30/2008 770 11:30

29 110000063 29.45 778.27 6/30/2008 750 11:27

28 110000063 29.45 807.72 6/30/2008 765 11:19

27 110000063 29.44 837.16 6/30/2008 760 11:14

26 110000063 29.44 866.60 6/30/2008 760 11:10

25 110000083 29.43 896.03 6/30/2008 725 11:03

24 110000083 29.43 925.46 6/30/2008 740 10:58

23 110000083 29.44 954.90 6/30/2008 730 10:52

22 110000083 29.42 984.32 6/30/2008 750 10:47

21 110000083 29.43 1,013.75 6/30/2008 730 10:42

20 110000083 29.43 1,043.18 6/30/2008 730 10:33

19 110000083 29.45 1,072.63 6/30/2008 750 10:29

18 110000083 29.42 1,102.05 6/30/2008 720 10:25

17 110000083 29.43 1,131.48 6/30/2008 730 10:20

16 110000083 29.42 1,160.90 6/30/2008 710 10:15

15 110000083 29.42 1,190.32 6/30/2008 740 10:11

14 110000083 29.44 1,219.76 6/30/2008 720 10:06

13 110000083 29.43 1,249.19 6/30/2008 710 10:00

12 110000083 29.43 1,278.62 6/30/2008 730 9:56

11 110000083 29.42 1,308.04 6/30/2008 730 9:50

10 110000083 29.42 1,337.46 6/30/2008 715 9:46

9 110000083 29.39 1,366.85 6/30/2008 700 9:41

8 110000083 29.40 1,396.25 6/30/2008 720 9:37

7 110000083 29.40 1,425.65 6/30/2008 700 9:32

6 110000083 29.41 1,455.06 6/30/2008 710 9:28

5 110000083 29.43 1,484.49 6/30/2008 710 9:21

4 110000083 29.42 1,513.91 6/30/2008 700 9:17

3 110000083 29.42 1,543.33 6/30/2008 730 9:10

2 110000083 29.43 1,572.76 6/30/2008 700 9:05

1 110000083 29.43 1,602.19 6/30/2008 800 8:55
7.78 1,609.97

Total length (ft) 1,623.75
Floor and elevators (ft) -13.78

6.625-inch Casing Seat (ft bls) 1,609.97

NOTES:
ft - feet 
ft bls - feet below land surface
Ft Lbs - foot pounds

California Packer
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Appendix M
Cement Reports 



Injection Well IW-1
54-inch Casing 



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL IW-1 
 

   
Appendix M Cement Reports IW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 

 
Conductor Casing 
 
Casing Diameter: 54-inches 
Casing Depth: 75 feet below pad level 
Bit Size: Nominal 60-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 1 
Cement Blend: Neat 
    
Cement Density: Neat – 15.6 lb./gal 
    
Theoretical Fill From Calculations: 50 cubic feet 
Volume Pumped:  Neat – 103 cubic feet  
    

Total – 103 cubic feet 
Percent Difference: 51.5% 
 
 
The 54-inch casing was cemented in one stage.  The cement was circulated to surface and was 
visually confirmed. The difference in the theoretical and actual volume pumped is due to small 
barrel counter inconsistency, mathematical inaccuracy and small irregularities in the borehole wall. 



IW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 54-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

10/12/07 Base Plug Neat 1.18 103 577.8 80 to 0 80 0.0 80 to 0 80.00 100% 0.0% 577.8 RAW

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED

Southwest IW-1 54-inch casing Cementing Record.xls Page 1 of 1



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 10/12/2007
Pressure Increase With Theoretical Lift: 29.6 (psi) Stage Number: Base Plug
Theoretical Collapse Pressure: 19 (psi) Observer: RAW
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

20:00 0 0

20:17 17 0

20:20 20 5.2 15.7 10 0

20:22 22 5.3 15.6 25 2

20:26 26 5 15.6 50 11

20:30 30 4.2 15.6 55 17

20:40 40 103 24

20:41 41 Chase with 6.3 bbls of water

20:42 42

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Pre-flush 3 bbls of water

Pump neat

Pressure Grout 54-inch casing

Pull tubing

Stop pumping

Southwest IW-1 54-inch casing Cementing Log.xls Page 1 of 1



Injection Well IW-1
44-inch Casing 



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL IW-1 
 

   
Appendix M Cement Reports IW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 

 
Surface Casing 
 
Casing Diameter: 44-inches 
Casing Depth: 475 feet below pad level 
Bit Size: Nominal 52-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 1 
Cement Blend: Neat 

6% Bentonite 
Cement Density: Neat – 15.6 lb./gal 

6% Bentonite – 13.6 lb./gal 
Theoretical Fill From Caliper Log: 2,205 cubic feet 
Volume Pumped: Neat – 1,010 cubic feet  

6% Bentonite – 1,100 cubic feet 
Total – 2,110 cubic feet 

Percent Difference: 4.3% 
 
 
The 44-inch casing was cemented in one stage.  The cement was circulated to surface and was 
visually confirmed.  The difference in the theoretical and actual volume pumped is due to caliper 
tool’s limitations and small irregularities in the borehole wall. 
 



IW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 44-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

10/21/08 1A Neat 1.18 180 1,009.8 481 to 255 226 0% 0.0% 1,009.8 MS

10/21/08 1B 6% Gel 1.73 196 1,099.6 255 to 
surface 255 0.5 481 to 0.5 480.5 188% 0.0% 2,109.4 MS

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED

Southwest IW-1 44-inch casing Cementing Record.xls Page 1 of 1



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37/0.27 (psi) Date: 10/21/2007
Pressure Increase With Theoretical Lift: 152.5 (psi) Stage Number: 1
Theoretical Collapse Pressure: 33 (psi) Observer: GS
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

21:30 0 0

21:45 15 4.0 13.6 33 8

22:00 30 5.0 13.8 97 6

22:05 35 5.0 13.6 125 17

22:12 42 5.0 13.7 160 30

22:19 49 5.0 15.6 196 40

22:28 58 5.0 15.7 246 60

22:36 66 5.2 15.6 286 80

22:49 79 5.2 15.6 344 90

22:53 83 5.2 15.6 376 100

22:55 85

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Pressure Grout 44-inch casing

Switch to 6% gel, 196 bbls of neat pumped

Pre-flush 50 bbls of water

Pump neat

Stop pumping

Chase 5 bbls of water

Pull stands

Southwest IW-1 44-inch casing Cementing Log.xls Page 1 of 1



Injection Well IW-1
36-inch Casing 



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL IW-1 
 

   
Appendix M Cement Reports IW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 

 
Intermediate Casing 
 
Casing Diameter: 36-inches 
Casing Depth:  1,680 feet below pad level 
Bit Size: Nominal 42.5-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 10 
Cement Blend: Neat 

6% Bentonite 
Cement Density: Neat – 15.6 lb./gal 

6% Bentonite – 13.6 lb./gal  
Theoretical Fill From Caliper Log: 8,561 cubic feet 
Volume Pumped: Neat – 2,087 cubic feet  

6% Bentonite – 7,489 cubic feet 
Total – 9,576 cubic feet 

Percent Difference: 10.6% 
 
 
The 36-inch casing was cemented in ten stages.  After each stage a temperature log was run 
downhole and the cement physically tagged to determine the actual fill.  On the final stage the 
cement was circulated to surface and was visually confirmed.  The difference in the theoretical and 
actual volume pumped is due to caliper tool’s limitations and small irregularities in the borehole wall. 
 



IW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 36-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

11/19/07 1A 6% Gel 1.73 150 841.5 1,420 to 
1,180 240 0% 0.0% 841.5 ABF

11/19/07 1B 1 Neat 1.18 185 1,037.9 1,680 to 
1,420 260 1,464.0 869.6 1,680 to 

1,464 216 83% 470.0% 1,879.4 ABF

11/21/07 2 2 Neat 1.18 187 1,049.1 1,464 to 
1,172 292 1,196 931.3 1,464 to 

1,196 268 92% 498.0% 2,928.4 RAW

11/21/07 3 3 6% Gel 1.73 220 1,234.2 1,196 to 912 284 982 936.9 1,196 to 982 214 75% 425.9% 4,162.6 MK

11/23/07 4 4 6% Gel 1.73 10 56.1 982 to 970 12 962 84.2 982 to 962 20 167% 841.5% 4,218.7 RAW

11/23/07 5 5 6% Gel 1.73 200 1122.0 962 to 718 244 789 718.1 962 to 789 173 71% 359.0% 5,340.7 RAW

11/24/07 6 6 6% Gel 1.73 145 813.5 789 to 680 109 692 600.3 789 to 692 97 89% 414.0% 6,154.2 MK

11/24/07 7 7 6% Gel 1.73 195 1094.0 692 to 515 177 521 1060.3 692 to 521 171 97% 543.7% 7,248.1 RAW

11/24/07 8 8 6% Gel 1.73 143 802.2 521 to 330 191 449 398.3 521 to 449 72 38% 278.5% 8,050.4 MK

11/25/07 9 9 6% Gel 1.73 220 1234.2 449 to 80 369 80 1234.2 449 to 80 369 100% 561.0% 9,284.6 RAW

11/25/08 10 None 6% Gel 1.73 52 291.7 80 to 0 80 0 291.7 80 to 0 80 100% 561.0% 9,576.3 RAW

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37/0.27 (psi) Date: 11/19/2007
Pressure Increase With Theoretical Lift: 161.0 (psi) Stage Number: 1
Theoretical Collapse Pressure: 58 (psi) Observer: ABF
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

14:33 0 0

14:54 21 7.0 13.6 0 0

15:01 28 7.0 13.7 50 0

15:07 34 7.1 13.6 95 0

15:14 41 7.1 13.7 144 12 Switch to neat, 144 bbls 6% gel pumped

15:19 46 6.9 15.7 225 17

15:26 53 7.1 15.6 277 26

15:30 57 7.1 15.6 277 38

15:41 68 7.1 15.7 335 42

15:42 69

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Pulled tubing

COMMENTS

Chase 9 bbls of water

Stop pumping

Pre-flush 3 bbls of water

Pump 6% gel

3220269.77010102

Pressure Grout 36-inch casing
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 11/21/2007
Pressure Increase With Theoretical Lift: 69.2 (psi) Stage Number: 2
Theoretical Collapse Pressure: 58 (psi) Observer: RAW
Initial Casing Pressure: 90 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

9:50 0

10:03 13 90

10:07 17 2.7 15.6 9.7

10:13 23 2.8 15.6 25

10:15 25 15.2 31

10:21 31 2.7 15.8 51

10:32 42 2.8 15.6 80 95

10:41 51 2.7 15.6 107

10:44 54 2.5 15.6 125 100

10:55 65 1.8 15.6 146 102

11:07 77 2.4 15.6 162 100

11:15 85 2.4 15.6 182 102

11:17 87 187

11:18 88

11:19 89

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Chase 7 bbls of water

Stop pumping

Pre-flush 3 bbls of water

Pump neat

3220269.77010102

Pressure Grout 36-inch casing

COMMENTS

Pull 7 stands of tubing
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/21/2007
Pressure Increase With Theoretical Lift: 76.7 (psi) Stage Number: 3
Theoretical Collapse Pressure: 58 (psi) Observer: MK
Initial Casing Pressure: 85 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

19:00 0

19:05 5 2.5 13.6 2.5 85

19:10 10 2.6 13.6 50 85

19:15 15 3.5 13.6 75 85

19:20 20 3.7 13.6 100 85

19:25 25 3.7 13.6 116 85

19:35 35 3.7 13.6 150 85

19:50 50 4.0 13.6 192 85

20:00 60 4.0 13.6 220 85

20:05 65

20:06 66

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Chase water 

Stop pumping

Pull tubing

3220269.77010102

Pre-flush water

Pump 6% gel

Pressure Grout 36-inch casing

COMMENTS
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/23/2007
Pressure Increase With Theoretical Lift: 3.2 (psi) Stage Number: 4
Theoretical Collapse Pressure: 58 (psi) Observer: RAW
Initial Casing Pressure: 70 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

10:10 0

10:38 28 13.6 10

10:39

10:41

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Pressure Grout 36-inch casing

COMMENTS

Pull tubing

Chase 3 bbls of water

Pre-flush 3 bbls of water

Pump 6% gel

Southwest IW-1 36-inch casing Cementing Log.xls Page 4 of 10



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/23/2007
Pressure Increase With Theoretical Lift: 54.0 (psi) Stage Number: 5
Theoretical Collapse Pressure: 58 (psi) Observer: RAW
Initial Casing Pressure: 75 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

18:00 0

18:20 20 4.1 13.7 24 75

18:24 24 14.2 40 75

18:27 27 4.7 13.6 51 75

18:40 40 4.7 13.7 75 75

18:50 50 4.6 13.6 151 75

18:55 55 4.5 13.6 175 75

19:00 60 4.5 13.6 200 75 Stop pumping

19:05 65

19:06 66

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Chase 3 bbls of water

Pump 6% gel

3220269.77010102

Pressure Grout 36-inch casing

Pull tubing

COMMENTS

Pre-flush 3 bbls of water
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/24/2007
Pressure Increase With Theoretical Lift: 39.2 (psi) Stage Number: 6
Theoretical Collapse Pressure: 58 (psi) Observer: MK
Initial Casing Pressure: 75 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

3:05 0

3:15 10 13.8 33.7 75

3:20 15 5.1 13.6 51 75

3:28 23 3.7 13.9 75 75

3:35 30 3.8 13.6 100 75

3:40 35 121 75

3:47 42 4.5 13.6 145 75

3:51 46

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Chase 3 bbls of water

Stop pumping

Pump 6% gel

3220269.77010102

Pressure Grout 36-inch casing

Pull tubing

COMMENTS

Pre-flush 3 bbls of water

Southwest IW-1 36-inch casing Cementing Log.xls Page 6 of 10



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/24/2007
Pressure Increase With Theoretical Lift: 47.8 (psi) Stage Number: 7
Theoretical Collapse Pressure: 58 (psi) Observer: RAW
Initial Casing Pressure: 75 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

12:40 0

12:45 5 75

12:49 9 4.9 13.6 46 75

13:00 20 4.9 13.6 71 75

13:10 30 5.0 13.7 122 80

13:16 36 5.0 13.6 151 80

13:26 46 4.9 13.6 184 78

13:28 48 4.9 13.6 195 78

13:28 Chase 1 bbl of water

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Stop pumping

Pull 9 stands of tubing

3220269.77010102

Pre-flush 4 bbls of water

Pump 6% gel

Pressure Grout 36-inch casing

COMMENTS
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/24/2007
Pressure Increase With Theoretical Lift: 51.6 (psi) Stage Number: 8
Theoretical Collapse Pressure: 58 (psi) Observer: MK
Initial Casing Pressure: 75 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

22:25 0

22:30 5 5.7 13.7 22 75

22:33 8 5.7 13.7 31 75

22:42 17 5.4 13.6 75 75

22:47 22 5.4 13.7 100 75

22:50 25 5.4 13.7 121 75

22:53 28 143 75

22:54 29

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Chase 3 bbls of water

Stop pumping

Pump 6% gel

3220269.77010102

Pressure Grout 36-inch casing

Pull tubing

COMMENTS

Pre-flush 3 bbls of water
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/25/2008
Pressure Increase With Theoretical Lift: 99.6 (psi) Stage Number: 9
Theoretical Collapse Pressure: 58 (psi) Observer: RAW
Initial Casing Pressure: 120 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

8:45 0

8:53 8 13.6 120

9:02 17 5.7 13.6 50 120

9:07 22 5.6 13.6 76 120

9:14 29 5.6 13.6 122 120

9:20 35 5.4 13.6 154 118

9:27 42 5.7 13.6 192 120

9:32 47 13.6 220 120

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Stop pumping 

Chase 1 bbl of water

Pull tubing

3220269.77010102

Pre-flush 5 bbls of water

Pump 6% gel

Pressure Grout 36-inch casing

COMMENTS
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 11/25/2007
Pressure Increase With Theoretical Lift: 21.6 (psi) Stage Number: 10
Theoretical Collapse Pressure: 58 (psi) Observer: MK
Initial Casing Pressure: 30 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

18:23 0

18:30 7 13.6 30

18:33 10 6.6 13.6 15 30

18:38 15 6.6 13.6 44 30

18:40 17 13.6 52 30

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Stop pumping

Chase 0.5 bbl of water

Pull tubing

3220269.77010102

Pre-flush 6 bbls of water

Pump 6% gel

Pressure Grout 36-inch casing

COMMENTS
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Injection Well IW-1
 

24-inch casing



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL IW-1 
 

   
Appendix M Cement Reports IW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 

 
Inner Casing 
 
Casing Diameter: 24-inches 
Casing Depth: 2,951 feet below pad level 
Bit Size: Nominal 34.5-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 16 
Cement Blend: Neat with Calcium Chloride 

12% Bentonite 
Cement Density: Neat with Calcium Chloride – 15.6 lb./gal 

12% Bentonite – 12.7 lb./gal 
Theoretical Fill From Caliper Log:  11,074 cubic feet 
Volume Pumped: Neat with Calcium Chloride – 1,391 cubic feet  

12% Bentonite – 11,887 cubic feet 
Total – 13,278 cubic feet 

Percent Difference: 16.6% 
 
 
The 24-inch casing was cemented in sixteen stages.  After each stage a temperature log was run 
downhole and the cement physically tagged to determine the actual fill.  On the final stage the 
cement was circulated to surface and was visually confirmed.  The difference in the theoretical and 
actual volume pumped is due to caliper tool’s limitations and small irregularities in the borehole wall. 
 
 



IW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 24-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

3/28/08 Plug NA Neat with calcium chloride 1.18 9 50.5 2,951.5 to 
2,925 26.5 2,937.0 8.8 2951.5 to 

2937 14.5 55% 97.8% 50.5 DEJ

3/29/08 1 1 Neat with calcium chloride 1.18 12 67.3 2,937 to 
2,917 20 2,917.0 10.0 2,937 to 

2,917 20.0 100% 83.3% 117.8 DEJ

3/29/08 2 2 Neat with calcium chloride 1.18 129 723.7 2,917 to 
2,720 197 2,751.1 129.0 2,919 to 

2,751.11 167.9 85% 100.0% 841.5 DK

3/29/08 3 3 Neat and 12% Gel 1.18/2.2 120 673.2 2,751.5 to 
2,575 176.5 2,603 100.0 2,751.1 to 

2,602.5 148.6 84% 83.3% 1,514.7 DEJ

3/30/08 4 4 12% Gel 2.2 179 1,004.2 2,602.5 to 
2,335 267.5 2,393 144.0 2,602.5 to 

2,393.2 209.3 78% 80.4% 2,518.9 DK

3/30/08 5 5 12% Gel 2.2 179 1,004.2 2,393.2 to 
2,118 275.2 2,186 133.0 2,393.2 to 

2,186.28 206.9 75% 74.3% 3,523.1 DK

3/31/08 6 6 12% Gel 2.2 119 667.6 2,186 to 
2,025 161 2,137 32.0 2,186.28 to 

2,137 49.3 31% 26.9% 4,190.7 DEJ

3/31/08 7 7 12% Gel 2.2 60 336.6 2,137.1 to 
2,063 74 2,102 31.0 2,137 to 

2,102 35.0 47% 51.7% 4,527.3 DK

4/1/08 8 8 12% Gel 2.2 50 280.5 2,102 to 
2,025 77 2,074 29.0 2,102 to 

2,074 29.0 38% 58.0% 4,807.8 DEJ

4/1/08 9 9 12% Gel 2.2 184 1,032.2 2,073.5 to 
1,801 272.5 1,860 147.0 2,074 to 

1,860 214.0 79% 79.9% 5,840.0 DK

4/2/08 10 10 12% Gel 2.2 166 931.3 1,860 to 
1,650 210 1,689 130.5 1,860 to 

1,689 171.0 81% 78.6% 6,771.3 DEJ

4/2/08 11 11 12% Gel 2.2 75 420.8 1,689 to 
1,574 115 1,593 71.0 1,689 to 

1,593 96.0 83% 94.7% 7,192.0 CLM

4/3/08 12 12 12% Gel 2.2 179 1,004.2 1,593 to 
1,293 300 1,331 170.0 1,593 to 

1,331 262.0 87% 95.0% 8,196.2 ABF

4/3/08 13 13 12% Gel 2.2 227 1,273.5 1,331 to 981 350 1,001 214.0 1,331 to 
1,001 330.0 94% 94.3% 9,469.7 CLM

4/4/08 14 14 12% Gel 2.2 243 1,363.2 1,001 to 626 375 642 232.0 1,001 to 642 359.0 96% 95.5% 10,832.9 ABF

QUANTITY
PUMPED

Southwest IW-1 24-inch casing Cementing Record.xls Page 1 of 2



IW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 24-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

QUANTITY
PUMPED

4/4/08 15 15 12% Gel 2.2 286 1,604.5 626 to 200 426 226 268.0 642 to 226 416.0 98% 93.7% 12,437.4 CLM

4/5/08 16 16 12% Gel 2.2 150 841.5 226 to 0 226 0 146.0 226 to 0 226.0 100% 97.3% 13,278.9 ABF

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

Southwest IW-1 24-inch casing Cementing Record.xls Page 2 of 2



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 3/28/2008
Pressure Increase With Theoretical Lift: 9.8 (psi) Stage Number: Plug
Theoretical Collapse Pressure: 355 (psi) Observer: DEJ
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

20:18 0 0

20:28 10 0

20:38 20 9

20:42 24 2.5 16

20:44 26

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Pull 1 single of tubing

Stop pumping 

Pre-flush 20 bbls water

Pump neat with calcium chloride

Tremmie Grout of 24-inch casing

Chase 12 bbls water

Southwest IW-1 24-inch casing Cementing Log.xls Page 1 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 3/28/2008
Pressure Increase With Theoretical Lift: 7.4 (psi) Stage Number: 1
Theoretical Collapse Pressure: 355 (psi) Observer: DEJ
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

1:28 0 0

1:28 0 5.1 12.2 0

1:31 3 3.8 15 12

1:38 10 Chase 12 bbls of water

1:41 13

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Pull 1 single

Pre-flush 5 bbls water

Pump neat cement

Tremmie Grout of 24-inch casing

Stop pumping
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 3/29/2008
Pressure Increase With Theoretical Lift: 72.89 (psi) Stage Number: 2
Theoretical Collapse Pressure: 355 (psi) Observer: DK
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

9:38 0 0

9:43 5 5.8 0

9:54 16 5.8 16.4 64

10:01 23 5.7 15.7 100

10:06 28 5.8 15.6 126

10:07 29 129

10:07 29

10:15 37

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Chase with water

Stop pumping 

Pull 7 stands and a single of tubing

3220269.77010102

Pre-flush with water

Pump neat with calcium chloride

Tremmie Grout of 24-inch casing

Southwest IW-1 24-inch casing Cementing Log.xls Page 3 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 3/29/2008
Pressure Increase With Theoretical Lift: 65.3 (psi) Stage Number: 3
Theoretical Collapse Pressure: 355 (psi) Observer: DEJ
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

20:24 0 0

20:31 7 5.1 12.2 0

20:36 12 5.8 12.8 22

20:40 16 5.8 15.6 56

20:45 21 5.8 15.6 79

20:52 28 5.8 15.7 100

20:55 31 5.0 15.6 120

20:57 33

21:01 37

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Pull 6 stands of tubing

Stop pumping

Begin pumping 12% gel

Tremmie Grout of 24-inch casing

3220269.77010102

Chase 10 bbls water

Switch to neat, 22 bbls 12% pumped

Pre-flush 7 bbls water

Southwest IW-1 24-inch casing Cementing Log.xls Page 4 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 3/30/2008
Pressure Increase With Theoretical Lift: 59.65 (psi) Stage Number: 4
Theoretical Collapse Pressure: 355 (psi) Observer: DK
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

7:25 0 0

7:32 7 5.5 12.6 0

7:45 20 6.0 12.6 72

7:48 23 100

7:58 33 6.5 12.8 128

8:04 39 6.6 12.6 170

8:05 40 179

8:05 40 Chase with water

8:08 43

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Pull tubing 

Stop pumping 

Pre-flush 25 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing

Southwest IW-1 24-inch casing Cementing Log.xls Page 5 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 3/30/2008
Pressure Increase With Theoretical Lift: 61.37 (psi) Stage Number: 5
Theoretical Collapse Pressure: 355 (psi) Observer: DK
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

18:09 0 0

18:15 6 6.0 12.6 0

18:19 10 6.7 12.8 25

18:23 14 6.8 12.7 52

18:26 17 6.7 12.8 75

18:30 21 100

18:39 30 7.0 12.9 125

18:43 34 7.0 12.6 150

18:47 38 179

18:49 40

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Stop pumping

3220269.77010102

Pull tubing

Pre-flush 12 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing

Begin chase

Southwest IW-1 24-inch casing Cementing Log.xls Page 6 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 3/31/2008
Pressure Increase With Theoretical Lift: 35.9 (psi) Stage Number: 6
Theoretical Collapse Pressure: 355 (psi) Observer: DEJ
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

4:54 0 0

5:01 7 5.1 12.2 0

5:08 14 6.9 12.8 33

5:13 19 6.9 12.8 71

5:16 22 6.9 100

5:20 26 119

5:21 27

5:30 36

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Pull 5 stands of tubing

Stop pumping

Chase 8.5 bbls water

Pre-flush 6 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing
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IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 3/31/2008
Pressure Increase With Theoretical Lift: 16.5 (psi) Stage Number: 7
Theoretical Collapse Pressure: 355 (psi) Observer: DK
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

15:56 0 0

15:59 3 6.0 0

16:02 6 6.9 12.8 18

16:09 13 12.5 60

16:10 14

16:15 19

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Pre-flush with water

Pump 12% gel

3220269.77010102

Tremmie Grout of 24-inch casing

Stop pumping

Chase with water

Pull tubing

Southwest IW-1 24-inch casing Cementing Log.xls Page 8 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 3/31/2008
Pressure Increase With Theoretical Lift: 17.17 (psi) Stage Number: 8
Theoretical Collapse Pressure: 355 (psi) Observer: DEJ
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

2:10 0 0

2:12 2 0

2:15 5 6.2 12.6 32

2:19 9 5.9 12.6 40

2:22 12 50

2:24 14

2:30 20

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Pre-flush 8 bbls water

Pump 12% gel

3220269.77010102

Tremmie Grout of 24-inch casing

Stop pumping

Pull 4 stands of tubing 

Chase 8.6 bbls of water

Southwest IW-1 24-inch casing Cementing Log.xls Page 9 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 4/1/2008
Pressure Increase With Theoretical Lift: 60.77 (psi) Stage Number: 9
Theoretical Collapse Pressure: 355 (psi) Observer: DK
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

17:13 0 0

17:16 3 8.0 12.9 0

17:17 4 5.4 12.6 25

17:26 13 5.4 12.7 50

17:35 22 100

17:49 36 5.4 12.8 156

17:56 43 184

17:57 44

18:01 48

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Chase 7.5 bbls water

Pull tubing

Stop pumping

3220269.77010102

Pre-flush 8 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing

Southwest IW-1 24-inch casing Cementing Log.xls Page 10 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 4/2/2008
Pressure Increase With Theoretical Lift: 46.83 (psi) Stage Number: 10
Theoretical Collapse Pressure: 355 (psi) Observer: DEJ
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

5:21 0 0

5:25 4 5.6 12.8 24

5:26 5 5.7 12.6

5:30 9 5.6 12.6 50

5:38 17 5.8 12.9 100

5:43 22 5.9 12.7 125

5:47 26 5.8 12.8 150

5:50 29 166

5:50 29 Chase 7.2 bbls water

6:01 40

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Stop pumping

Pull 5 stands of tubing 

3220269.77010102

Pre-flush 6 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing

Southwest IW-1 24-inch casing Cementing Log.xls Page 11 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 4/2/2008
Pressure Increase With Theoretical Lift: 25.64 (psi) Stage Number: 11
Theoretical Collapse Pressure: 355 (psi) Observer: CLM
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

16:23 0 0

16:41 18 7.3 12.7 28

16:47 24 75

17:01 38

17:13 50

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

3220269.77010102

Chase 6 bbls of water

Pull 5 stands of tubing

Stop pumping

Pre-flush 5 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing

Southwest IW-1 24-inch casing Cementing Log.xls Page 12 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 4/3/2008
Pressure Increase With Theoretical Lift: 66.9 (psi) Stage Number: 12
Theoretical Collapse Pressure: 355 (psi) Observer: ABF
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

3:06 0 0

3:10 4 0

3:13 7 5.8 12.7 20

3:18 12 6.1 12.7 40

3:24 18 6.1 12.6 60

3:27 21 6.1 12.6 120

3:33 27 5.0 15.6 140

3:39 33 179

3:40 34 Chase 5.8 bbls of water

3:41 35

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Pull 9 stands of tubing

Pump 12% gel

Tremmie Grout of 24-inch casing

3220269.77010102

Stop pumping

Switch to neat, 22 bbls 12% pumped

Pre-flush 10 bbls water

Southwest IW-1 24-inch casing Cementing Log.xls Page 13 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 4/3/2008
Pressure Increase With Theoretical Lift: 78.05 (psi) Stage Number: 13
Theoretical Collapse Pressure: 355 (psi) Observer: CLM
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

13:58 0 0

14:00 2 0

14:05 7 7.3 12.7 25

14:09 11 7.3 12.6 50

14:12 14 7.3 12.7 75

14:16 18 7.3 12.6 100

14:19 21 7.3 12.7 125

14:26 28 13

14:30 32 150

14:34 36 7.5 12.6 175

14:37 39 7.5 12.7 200

14:40 42 227

14:41 43

14:42 44

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pounds per square inch
bbl/min - barrels per minute

Tremmie Grout of 24-inch casing

Pull total of 8 stands and 1 single

Stop pumping 12% gel

Chase with 12.6 bbls water

3220269.77010102

Pull 1 stand and one single

Resume pumping 12% gel

Pump 12% gel

Pre-flush 6 bbls water

Southwest IW-1 24-inch casing Cementing Log.xls Page 14 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 4/3/2008
Pressure Increase With Theoretical Lift: 83.63 (psi) Stage Number: 14
Theoretical Collapse Pressure: 355 (psi) Observer: ABF
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

1:00 0 0

1:04 4 0 0

1:08 8 7.6 12.7 35

1:10 10 7.6 12.8 55

-60

1:13 13 7.5 12.7 75

1:16 16 7.6 12.6 100

1:20 20 7.5 12.7 125

1:23 23 150

1:26 26

1:31 31 7.5 12.7 175

1:35 35 7.5 12.6 200

1:38 38 7.5 12.7 225

1:40 40 243

1:41 41

1:42 42

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pounds per square inch
bbl/min - barrels per minute

Chase 3 bbls of water

Stop pumping to pull 1 stand and a 
single 

Resume pumping

Pull 7 stands of tremie (9 total)

Stop pumping

3220269.77010102

Pre-flush 7 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing

Southwest IW-1 24-inch casing Cementing Log.xls Page 15 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.223 (psi) Date: 4/4/2008
Pressure Increase With Theoretical Lift: 94.99 (psi) Stage Number: 15
Theoretical Collapse Pressure: 355 (psi) Observer: CLM
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

12:10 0 0

12:14 4 0

12:18 8 7.5 12.8 25

12:20 10 7.5 12.6 51

12:24 14 7.5 12.9 75

12:27 17 7.5 12.7 101

12:33 23 7.5 12.6 150

12:36 26 7.5 12.8 170

12:37 27 180

12:42 32 180

12:45 35 10.6 12.8 200

12:48 38 7.6 12.8 225

12:52 42 7.6 12.7 250

12:57 47 286

12:58 48

12:59 49

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pounds per square inch
bbl/min - barrels per minute

Pull 640' of tubing

Pull 200' of tubing

Pump 12% gel

Stop pumping

Chase 1.6 bbls water

3220269.77010102

Tremmie Grout of 24-inch casing

Pre-flush 7 bbls water

Chase 6.5 bbls water

Stop pumping

Switch to neat, 22 bbls 12% pumped

Southwest IW-1 24-inch casing Cementing Log.xls Page 16 of 17



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.22 (psi) Date: 4/5/2008
Pressure Increase With Theoretical Lift: 50 (psi) Stage Number: 16
Theoretical Collapse Pressure: 355 (psi) Observer: ABF
Initial Casing Pressure: OPEN (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

20:32 0 0

20:35 3 0

20:43 11 7.5 12.7 52

20:46 14 7.4 12.6 75

20:49 17 7.4 12.7 100

20:53 21 7.4 12.6 125

20:56 24 150

20:57 25 Chase 0.8 bbls water

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pounds per square inch
bbl/min - barrels per minute

Pull tubing

Stop pumping

3220269.77010102

Switch to neat, 22 bbls 12% pumped

Pre-flush 10 bbls water

Pump 12% gel

Tremmie Grout of 24-inch casing

Southwest IW-1 24-inch casing Cementing Log.xls Page 17 of 17



Injection Well IW-1
18-inch FRP Injection Tubing 



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL IW-1 
 

   
Appendix M Cement Reports IW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 

 
FRP Tubing 
 
Casing Diameter: 18-inches 
Casing Depth:  feet below pad level 
Bit Size: Nominal 24-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 1 
Cement Blend: Neat 

12% Bentonite with Cemplex C-37 
Cement Density: Neat – 15.6 lb./gal 

12% Bentonite with Cemplex C-37 – 12.3 lb./gal 
Theoretical Fill From Calculations: 3,265 cubic feet 
Volume Pumped: Neat – 286 cubic feet  

12% Bentonite with Cemplex C-37 – 3,506 cubic feet 
Total – 3,792 cubic feet 

Percent Difference: 13.9% 
 
 
The 18-inch FRP tubing was cemented in one stage.  The cement was circulated to surface and 
was visually confirmed.  The theoretical volume was over shot to ensure that the annular space was 
completely filled in one stage as tremmie grouting was not possible.  The difference in the 
theoretical and actual volume pumped is due to this over compensation and small barrel counter 
inconsistency. 
 



IW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 18-inch FRP tubing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

4/17/08 1 NA Neat and 12% Gel with 
Cemplex C-37 1.18/2.2 676 3,792.4 2,939 to 

surface 2,939 o 718.0 2,939 to 
surface 2,939 100% 106.2% 3,792.4 NAJ/JL/CLM

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED

Southwest IW-1 18-inch casing Cementing Record.xls Page 1 of 1



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.218 / 0.374 (psi) Date: 4/17/2008
Pressure Increase With Theoretical Lift: 681 (psi) Stage Number: 1
Theoretical Collapse Pressure: 450 (psi) Observer: JL/CLM/NAJ
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

15:12 0 -- -- 0 --

15:13 1 -- -- 0 --

15:31 19 -- 12.3 0 --

15:34 22 -- -- 0 --

15:38 26 -- -- -- 3.5

15:39 27 -- -- -- 9.5

15:41 29 -- -- 34 15

15:42 30 5.2 12.3 38 21

15:46 34 5.2 12.3 60 40

15:49 37 5.2 12.3 75 52

15:53 41 5.3 12.3 100 82

15:56 44 -- -- 115 --

15:58 46 5.3 12.3 125 106

15:59 47 -- 12.3 -- --

16:01 49 -- -- 140 120

16:03 51 5.3 12.3 150 135

16:05 53 -- 12.3 -- --

16:08 56 5.3 12.3 175 159

Start Preflush

Preflush 5 bbls of water

Mixing 12% gel batch

Start pumping 12% gel

3220269.77010102

Pressure Grout of 18-inch final casing

Southwest IW-1 18-inch casing Cementing Log.xls Page 1 of 3



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.218 / 0.374 (psi) Date: 4/17/2008
Pressure Increase With Theoretical Lift: 681 (psi) Stage Number: 1
Theoretical Collapse Pressure: 450 (psi) Observer: JL/CLM/NAJ
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

3220269.77010102

Pressure Grout of 18-inch final casing

16:12 60 5.2 12.2 199 189

16:16 64 5.2 12.5 225 205

16:22 70 5.2 12.3 250 275

16:27 75 5.2 12.2 275 275

16:32 80 5.1 12.2 300 280

16:34 82 -- 12.3 -- --

16:37 85 5.1 12.2 325 304

16:42 90 5.1 12.2 352 331

16:46 94 5.5 12.2 375 352

16:51 99 5.0 12.3 400 380

16:55 103 5.0 12.4 421 400

16:59 107 -- -- 440 425

17:01 109 5.0 12.3 450 435

17:07 115 4.9 12.3 478 461

17:11 119 4.9 12.2 500 489

17:13 121 4.9 12.4 511 500

17:17 125 4.9 12.3 527 518

17:21 129 4.9 12.3 545 538

17:26 134 4.8 12.2 575 580

Collect 12% gel sample for cubes

Southwest IW-1 18-inch casing Cementing Log.xls Page 2 of 3



IW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.218 / 0.374 (psi) Date: 4/17/2008
Pressure Increase With Theoretical Lift: 681 (psi) Stage Number: 1
Theoretical Collapse Pressure: 450 (psi) Observer: JL/CLM/NAJ
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE COMMENTS

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

3220269.77010102

Pressure Grout of 18-inch final casing

17:31 139 4.8 12.3 596 595

17:34 142 -- -- 610 --

17:37 145 -- -- 625 --

17:45 153 -- -- 625 610

17:47 155 -- 15.6 649 --

17:50 158 2.2 15.4 653 630

17:53 161 2.2 15.5 660 --

17:55 163 2.2 15.6 665 660

18:03 171 -- -- -- 675

18:06 174 -- -- 676 --

18:07 175 -- -- 676 --

18:19 187 -- -- 676 679

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Cement returns at surface.  Mixing neat

Pumping neat cement

Chase with 13.5 bbls of water

Stop pumping cement

Begin pumping chase

Collect neat sample for cubes

Southwest IW-1 18-inch casing Cementing Log.xls Page 3 of 3



Monitor Well DZMW-1
34-inch Casing 



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL DZMW-1 
 

   
Appendix M Cement Reports DZMW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 
Conductor Casing 
 
Casing Diameter: 34-inches 
Casing Depth: 75 feet below pad level 
Bit Size: Nominal 46-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 1 
Cement Blend: Neat 
    
Cement Density: Neat – 15.6 lb./gal 
    
Theoretical Fill From Calculations: 393 cubic feet 
Volume Pumped:  Neat – 639.5 cubic feet  
    

Total – 639.5 cubic feet 
Percent Difference: 38.5% 
 
 
The 34-inch casing was cemented in one stage.  The cement was circulated to surface and was 
visually confirmed. The difference in the theoretical and actual volume pumped is due to small 
barrel counter inconsistency, mathematical inaccuracy and small irregularities in the borehole wall. 



DZMW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 34-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

5/7/08 1 Neat 1.18 114 639.5 75 to 0 75 75.0 44.3 75 to 0 75.00 100% 38.9% 639.5 JL

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED

Southwest DZMW-1 34-inch casing Cementing Record.xls Page 1 of 1



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 5/7/2008
Pressure Increase With Theoretical Lift: 27.75 (psi) Stage Number: 1
Theoretical Collapse Pressure: 68 (psi) Observer: John Largey
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi) COMMENTS

21:56 0 0

22:01 5 5.7 15.7 0

22:03 7 5.7 15.7 10

22:06 10 5.3 15.6 25 6

22:10 14 5.3 15.7 50 8

22:15 19 5.3 15.5 75 14

22:19 23 5.2 15.6 98 16

22:24 28 114 22

22:25 29

22:26 30

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbls/min - barrels per minute

Pull tubing

Chase 2 bbls of water

Pump neat

3220269.77010102

 Pressure Grout of 34-inch casing

Preflush 20 bbls of water

Stop pumping

Southwest DZMW-1 34-inch casing Cementing Log.xls Page 1 of 1



Monitor Well DZMW-1
 

24-inch Casing



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL DZMW-1 
 

   
Appendix M Cement Reports DZMW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 
Surface Casing 
 
Casing Diameter: 24-inches 
Casing Depth: 500 feet below pad level 
Bit Size: Nominal 32.5-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 1 
Cement Blend: Neat 

12% Bentonite 
Cement Density: Neat – 15.7 lb./gal 

12% Bentonite – 12.6 lb./gal 
Theoretical Fill From Caliper Log: 1,655 cubic feet 
Volume Pumped: Neat – 892 cubic feet  

12% Bentonite – 746 cubic feet 
Total – 1,638 cubic feet 

Percent Difference: 1.0% 
 
 
The 24-inch casing was cemented in one stage.  The cement was circulated to surface and was 
visually confirmed.  The difference in the theoretical and actual volume pumped is due to caliper  
tool’s limitations and small irregularities in the borehole wall. 
 



DZMW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 24-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

5/14/08 1 Neat and 12% gel 2,2 292 1,638.1 500 to -126 626 10.0 227.0 500 to 10 490 78% 77.7% 1,638.1 ABF

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED

Southwest DZMW-1 24-inch casing Cementing Record.xls Page 1 of 1



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37/0.21 (psi) Date: 5/14/2008
Pressure Increase With Theoretical Lift: 169 (psi) Stage Number: 1
Theoretical Collapse Pressure: 172 (psi) Observer: Aimee Fartartangeli
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi) COMMENTS

11:32 0 0

11:46 14 0 0

11:48 16 6.2 12.6 20 0

11:52 20 6.2 12.7 40 0

11:56 24 6.2 12.6 60 0

11:59 27 6.2 12.6 80 42

12:02 30 6.2 12.7 100 50

12:08 36 6.2 12.6 140 53

12:12 40 6.2 15.7 159 57

12:15 43 5.9 15.7 183 76

12:26 54 76

12:30 58 5.9 15.6 220 94

12:35 63 5.7 15.7 254 135

12:38 66 5.5 16 270 150

Switch to neat

Pump 12% gel

Resume pumping

Pumping delay

3220269.77010102

 Pressure Grout of 24-inch casing

Pre-flush 20 bbls of water

Southwest DZMW-1 24-inch casing Cementing Log.xls Page 1 of 2



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37/0.21 (psi) Date: 5/14/2008
Pressure Increase With Theoretical Lift: 169 (psi) Stage Number: 1
Theoretical Collapse Pressure: 172 (psi) Observer: Aimee Fartartangeli
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi) COMMENTS

3220269.77010102

 Pressure Grout of 24-inch casing

12:41 69 5.5 292 145

12:42 70

12:43 71

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

Pull tubing

Chase 3 bbls of water

Stop pumping

Southwest DZMW-1 24-inch casing Cementing Log.xls Page 2 of 2



Monitor Well DZMW-1
16-inch Casing 



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL DZMW-1 
 

   
Appendix M Cement Reports DZMW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 
Intermediate Casing 
 
Casing Diameter: 16-inches 
Casing Depth:  1,325 feet below pad level 
Bit Size: Nominal 22.5-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 6   
Cement Blend: Neat 

6% Bentonite 
12% Bentonite 

Cement Density: Neat – 15.7 lb./gal 
6% Bentonite – 13.7 lb./gal  
12% Bentonite – 12.8 lb./gal  

Theoretical Fill From Caliper Log: 3,787 cubic feet 
Volume Pumped: Neat – 1,262 cubic feet  

6% Bentonite – 2,188 cubic feet 
12% Bentonite – 1,363 cubic feet 
Total – 4,813 cubic feet 

Percent Difference: 21.3% 
 
 
The 16-inch casing was cemented in six stages.  After each stage a temperature log was run 
downhole and the cement physically tagged to determine the actual fill.  On the final stage the 
cement was circulated to surface and was visually confirmed.  The difference in the theoretical and 
actual volume pumped is due to caliper tool’s limitations and small irregularities in the borehole wall. 
 



DZMW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 16-inch steel casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

6/19/08 Plug N/A Neat 1.18 5 28.1 1325 to 
1310 15 1,311.0 4.0 1325 to 

1311 14 93% 80.0% 28.1 CLM/JC

6/20/08 1 1 Neat 1.18 120 673.2 1311 to 
1038 273 1,122.0 88.0 1311 to 

1122 189 69% 73.3% 701.3 MK

6/20/08 2 2 Neat 1.18 100 561.0 1122 to 986 136 998.0 75.8 1122 to 998 124 91% 75.8% 1,262.3 CLM

6/21/08 3 3 12% Gel/6% Gel 2.2 200 1,122.0 998 to 791 207 842 160.4 998 to 842 156 75% 80.2% 2,384.3 MK

6/21/08 4 4 6% Gel 2 215 1,206.2 842 to 450 392 567 157.8 842 to 567 275 70% 73.4% 3,590.4 JC

6/22/08 5 5 6% Gel 2 75 420.8 567 to 385 182 454 56.7 567 to 454 113 62% 75.6% 4,011.2 JC

6/22/08 6 6 12% Gel 2.2 143 802.2 454 to 0 454 3 98.8 454 to 3 451 99% 69.1% 4,813.4 MK

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED

Southwest DZMW-1 16-inch casing Cementing Record.xls Page 1 of 1



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 6/19/2008
Pressure Increase With Theoretical Lift: 5.6 (psi) Stage Number: Plug
Theoretical Collapse Pressure: 885 (psi) Observer: Casey Majewski
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

17:10 0

17:11 1 15.8

17:15 5 6

17:16 6 5

17:17 7

17:18 8

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

3220269.77010102

Stop pumping 

Pull 3 singles of tubing

Chase 6 bbls of water 

Pump neat

Pre-flush 6 bbls water

Mixing neat

Tremmie Grout of 16-inch Casing

COMMENTS

Southwest DZMW-1 16-inch casing Cementing Log.xls Page 1 of 7



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 6/20/2008
Pressure Increase With Theoretical Lift: 101.0 (psi) Stage Number: 1
Theoretical Collapse Pressure: 885 (psi) Observer: Mike Knapp
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

4:27 0 0

4:31 4 0

4:35 8 6.4 15.6 20

4:37 10 6.5 15.7 40

4:39 12 6.4 15.8 60

4:41 14 6.5 15.8 70

4:52 25 6.4 15.6 80

4:54 27 6.3 15.7 100

4:57 30 6.4 15.8 120

4:58 31 6.4

5:00 33

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

Pre-flush 6 bbls water

Pumping neat

Tremmie Grout of 16-inch Casing

3220269.77010102

Pull 10 stands of tubing

COMMENTS

Chase 4 bbls of water 

Southwest DZMW-1 16-inch casing Cementing Log.xls Page 2 of 7



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 6/20/2008
Pressure Increase With Theoretical Lift: 37 (psi) Stage Number: 2
Theoretical Collapse Pressure: 885 (psi) Observer: Casey Majewski
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

15:15 0

15:20 5

15:24 9 6.9 15.7 25

15:27 12 50

15:35 20 7 15.7 75

15:38 23 100

15:39 24

15:40 25

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

Pull 6 singles of tubing

Pre-flush 6 bbls water

Pump neat

3220269.77010102

Chase 4.5 bbls of water

Tremmie Grout of 16-inch Casing

COMMENTS

Southwest DZMW-1 16-inch casing Cementing Log.xls Page 3 of 7



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27/0.21 (psi) Date: 6/21/2008
Pressure Increase With Theoretical Lift: 49.68 (psi) Stage Number: 3
Theoretical Collapse Pressure: 885 (psi) Observer: Mike Knapp
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

2:49 0

2:51 2

2:55 6 10 12.7 25

2:58 9 7 13 50

3:03 14 7 12.6 75

3:07 18 7 12.6 100

3:14 25 7 13.7 125

3:18 29 7 13.7 150

3:27 38 7 13.7 175

3:32 43 7 13.7 200

3:33 44

3:35 46

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

Stop pumping

Pull 3 singles of tubing

Pull 90 feet of tremmie

Chase 6 bbls fresh water

Pre-flush 6 bbls water

Pump 12% gel

3220269.77010102

Tremmie Grout of 16-inch Casing

COMMENTS

Pump 6% gel

Pull 45 feet of tremmie

Southwest DZMW-1 16-inch casing Cementing Log.xls Page4 of 7



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 6/21/2008
Pressure Increase With Theoretical Lift: 106.38 (psi) Stage Number: 4
Theoretical Collapse Pressure: 885 (psi) Observer: James Crawford
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

16:56 0

17:02 6

17:06 10 7.2 13.7 25

17:09 13 7.3 13.5 50

17:12 16 7.3 13.6 75

17:24 28 7.8 13.4 100

17:27 31 7.9 13.7 126

17:39 43 8 13.8 172

17:42 46 8 13.8 200

17:45 49 215 160

17:46 50 Chase 3.5 bbls of water

17:47 51

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

Pre-flush 8 bbls of water

Pump 6%

3220269.77010102

Tremmie Grout of 16-inch Casing

COMMENTS

Stop pumping

Pull 8 singles of tubing

Southwest DZMW-1 16-inch casing Cementing Log.xls Page 5 of 7



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 6/22/2008
Pressure Increase With Theoretical Lift: 49.14 (psi) Stage Number: 5
Theoretical Collapse Pressure: 885 (psi) Observer: James Crawford
Initial Casing Pressure: 120 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

7:54 0 120

7:57 3

8:01 7 7.7 13.7 25

8:04 10 7.7 13.4 50

8:07 13 75 120

8:08 14

8:09 15

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

3220269.77010102

Tremmie Grout of 16-inch Casing

Pull 9 singles of tubing

COMMENTS

Pre-flush 7 bbls of water

Pump 6% gel

Stop pumping

Chase 2 bbls of water

Southwest DZMW-1 16-inch casing Cementing Log.xls Page 6 of 7



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.27 (psi) Date: 6/22/2008
Pressure Increase With Theoretical Lift: 122.58 (psi) Stage Number: 6
Theoretical Collapse Pressure: 885 (psi) Observer: Mike Knapp
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

20:47 0

20:50 3

20:53 6 7.5 12.7 22.5

20:56 9 7.5 12.7 45

21:05 18 7.7 12.8 67.5

21:08 21 7.7 12.8 90

21:16 29 8.1 12.8 112.5

21:20 33 8.1 12.8 135

21:23 36 8.1 12.8 143 Cement returns at surface

21:24 37 Chase with .75 bbls of  water

21:25 38

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

3220269.77010102

Tremmie Grout of 16-inch Casing

Pull tubing

COMMENTS

Pull 5 stands 

Pull 5 stands 

Pre-flush 3 bbls fresh water

Pump 12% gel

Southwest DZMW-1 16-inch casing Cementing Log.xls Page 7 of 7



Monitor Well DZMW-1
6⅝-inch FRP Casing 



APPENDIX M 
CEMENT REPORTS 

CITY OF CAPE CORAL 
SOUTHWEST WATER TREATMENT PLANT 

INJECTION WELL DZMW-1 
 

   
Appendix M Cement Reports DZMW-1.doc     City of Cape Coral Concentrate Disposal Well 

Southwest Water Treatment Plant 
 

 
FRP Tubing 
 
Casing Diameter: 6.625-inches 
Casing Depth:  1,610 feet below pad level 
Bit Size: Nominal 14.75-inch diameter 
Cement Specification: ASTM C 150 Type ll 
Number of Stages: 3 
Cement Blend: Neat 
 
Cement Density: Neat – 15.7 lb./gal 
 
Theoretical Fill From Caliper Log: 528 cubic feet 
Volume Pumped: Neat – 555 cubic feet  

Total – 555 cubic feet 
Percent Difference: 4.9% 
 
 
The 6.625-inch FRP tubing was cemented in three stages.  After each stage a temperature log was 
run downhole and the cement physically tagged to determine the actual fill.  On the final stage the 
cement was circulated to surface and was visually confirmed.  The difference in the theoretical and 
actual volume pumped is due to caliper tool’s limitations and small irregularities in the borehole wall. 
 



DZMW-1 CEMENT RECORD
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER: 3220269.77010102
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

CASING SIZE: 6.625-inch FRP casing

THEORETICAL TAG ACTUAL PERCENT FILLED PERCENT FILLED CUMULATIVE INSPECTOR'S
DATE STAGE TEMPERATURE CEMENT YIELD FILL DEPTH FILL (LINEAR FEET) (VOLUMETRIC) TOTAL INITIALS

NO. LOG NO. (ADDITIVES, BLENDS, MIXTURES) (ft³/sk) (BARRELS) (ft³) INTERVAL FOOTAGE PAD LEVEL (BARRELS) INTERVAL FOOTAGE Percent % Percent % (ft³)

6/30/08 Plug N/A Neat 1.18 2 11.2 1610 to 
1603 7 1,605.0 2.0 1610 to 

1605 5 64% 100.0% 11.2 ABF

7/1/08 1 1 Neat 1.18 25 140.3 1603 to 
1542 61 1,546.0 22.8 1605 to 

1546 59 97% 91.2% 151.5 CLM

7/1/08 2 2 Neat 1.18 65 364.7 1543 to 
1408 135 1,412.0 60.0 1543 to 

1412 131 97% 92.3% 516.1 CLM

7/2/08 3 3 Neat 1.18 7 39.3 1412 to 
1406 6 1,406.0 7.0 1412 to 

1406 6 100% 100.0% 555.4 JC

NOTES:
ft³ - cubic feet
ft³/sk - cubic feet per sack

QUANTITY
PUMPED

Southwest DZMW-1 6.625-inch casing Cementing Record.xls Page 1 of 1



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.4 (psi) Date: 6/30/2008
Pressure Increase With Theoretical Lift: 2.6 (psi) Stage Number: Plug
Theoretical Collapse Pressure: 973 (psi) Observer: Aimee Fratartangeli
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

23:33 0

0

2

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

Stop pumping

Pull tubing

Chase 7 bbls of water 

3220269.77010102

Start pumping neat

Pre-flush 7 bbls water

Tremmie Grout of 6.625-inch Casing

COMMENTS

Southwest DZMW-1 6.625-inch casing Cementing Log.xls Page 1 of 4



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.4 (psi) Date: 7/1/2008
Pressure Increase With Theoretical Lift: 22.6 (psi) Stage Number: 1
Theoretical Collapse Pressure: 973 (psi) Observer: Casey Majewski
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

10:36 0

10:41 5 0

10:46 10 5.2 15.7 25

10:47 11

10:48 12

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

Stop pumping neat

Chase 7 bbls of water 

Pre-flush 7 bbls water

Start pumping neat

3220269.77010102

Tremmie Grout of 6.625-inch Casing

Pull tubing

COMMENTS

Southwest DZMW-1 6.625-inch casing Cementing Log.xls Page 2 of 4



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 7/1/2008
Pressure Increase With Theoretical Lift: 49.95 (psi) Stage Number: 2
Theoretical Collapse Pressure: 973 (psi) Observer: Casey Majewski
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

21:12 0

21:16 4

21:18 6 5.4 15.6 16

21:21 9 5.5 15.7 30

21:23 11 5.5 15.7 45

21:26 14 65

21:27 15

21:28 16

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

3220269.77010102

Tremmie Grout of 6.625-inch Casing

COMMENTS

Pull of tubing

Pre-flush 7 bbls water

Start pumping neat

Stop pumping neat

Southwest DZMW-1 6.625-inch casing Cementing Log.xls Page 3 of 4



DZMW-1 CEMENT PUMPING DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Neil Johnson
OWNER: City of Cape Coral

Description of Operations:

Differential Pressures:
Pressure Increase per Linear Foot of Fill: 0.37 (psi) Date: 7/2/2008
Pressure Increase With Theoretical Lift: 2.22 (psi) Stage Number: 3
Theoretical Collapse Pressure: 973 (psi) Observer: James Crawford
Initial Casing Pressure: 0 (psi)

TOTAL PUMPING CEMENT VOLUME CASING
TIME TIME RATE WEIGHT  PUMPED PRESSURE

(mins) (bbl/min) (lbs/gal) (bbl cement) (psi)

10:00 0

10:08 8 4.6 15.7 3

10:10 10 7

10:16 16

10:17 17

NOTES:
mins - minutes
bbl - barrels
lbs/gal - pounds per gallon
psi - pound per square inch
bbl/min - barrels per minute

3220269.77010102

Pre-flush 6 bbls water

Start pumping neat

Tremmie Grout of 6.625-inch Casing

COMMENTS

Stop pumping neat

Chase 6 bbls of water

Pull tubing

Southwest DZMW-1 6.625-inch casing Cementing Log.xls Page 4 of 4



Appendix N
Casing and Tubing Pressure Tests 



Injection Well IW-1
Casing and Tubing Pressure Tests and Test Gauge 

Calibration Certifications 



Injection Well IW-1
 

24-inch Casing Pressure Test 













Injection Well IW-1
 

18-inch Tubing Pressure Test 





Monitor Well DZMW-1
Casing Pressure Tests and Test Gauge Calibration 

Certifications 



Monitor Well DZMW-1
16-inch Casing Pressure Test 



DZMW-1 PRESSURE TEST DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGENeil Johnson
OWNER: City of Cape Coral

DATE: 6/25/2008
START TIME: 17:00 INITIAL PRESSURE: 50 psi
FINISH TIME: 18:00 GAUGE SERIAL NUMBER: 05080-3
CASING SIZE: 16-inch steel tubing CALCULATED WATER VOLUME: 2.9 gallons

OBSERVED WATER VOLUME: 3 gallons

TIME Δ TIME PRESSURE TIME Δ TIME PRESSURE TIME Δ TIME PRESSURE

(minutes) (psi) (minutes) (psi) (minutes) (psi)

17:00 0 50.00

17:01 1 50.00 17:21 21 49.75 17:41 41 49.50

17:02 2 50.00 17:22 22 49.75 17:42 42 49.50

17:03 3 50.00 17:23 23 49.75 17:43 43 49.50

17:04 4 50.00 17:24 24 49.75 17:44 44 49.50

17:05 5 50.00 17:25 25 49.75 17:45 45 49.50

17:06 6 50.00 17:26 26 49.75 17:46 46 49.50

17:07 7 50.00 17:27 27 49.75 17:47 47 49.50

17:08 8 50.00 17:28 28 49.75 17:48 48 49.25

17:09 9 50.00 17:29 29 49.75 17:49 49 49.25

17:10 10 50.00 17:30 30 49.75 17:50 50 49.25

17:11 11 50.00 17:31 31 49.75 17:51 51 49.25

3220269.77010102
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DZMW-1 PRESSURE TEST DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGENeil Johnson
OWNER: City of Cape Coral

DATE: 6/25/2008
START TIME: 17:00 INITIAL PRESSURE: 50 psi
FINISH TIME: 18:00 GAUGE SERIAL NUMBER: 05080-3
CASING SIZE: 16-inch steel tubing CALCULATED WATER VOLUME: 2.9 gallons

OBSERVED WATER VOLUME: 3 gallons

3220269.77010102

TIME PRESSURE VOLUME TIME PRESSURE VOLUME TIME PRESSURE VOLUME

18:00 49 0

18:05 0 3

12:22

Witnessed By: John Largey

MWH 

Dan Keeley

YBI

Jeff Bailey

MWH Constructors

PRESSSURE BLEED-OFF

16-inch PRESSURE TEST.xls Page 2 of 2





Monitor Well DZMW-1
6.625-inch Casing Pressure Test 



DZMW-1 PRESSURE TEST DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGENeil Johnson
OWNER: City of Cape Coral

DATE: 7/7/2008
START TIME: 12:49 INITIAL PRESSURE: 50 psi
FINISH TIME: 13:49 GAUGE SERIAL NUMBER: KEL-126532
CASING SIZE: 6.625-inch FRP CALCULATED WATER VOLUME: 0.5 gallons

OBSERVED WATER VOLUME: 0.5 gallons

TIME Δ TIME PRESSURE TIME Δ TIME PRESSURE TIME Δ TIME PRESSURE
(minutes) (psi) (minutes) (psi) (minutes) (psi)

12:49 0 50.00

12:50 1 50.00 13:10 21 49.75 13:30 41 49.50

12:51 2 50.00 13:11 22 49.75 13:31 42 49.50

12:52 3 50.00 13:12 23 49.75 13:32 43 49.50

12:53 4 50.00 13:13 24 49.75 13:33 44 49.50

12:54 5 50.00 13:14 25 49.75 13:34 45 49.50

12:55 6 50.00 13:15 26 49.75 13:35 46 49.50

12:56 7 50.00 13:16 27 49.75 13:36 47 49.25

12:57 8 50.00 13:17 28 49.75 13:37 48 49.25

12:58 9 50.00 13:18 29 49.75 13:38 49 49.25

12:59 10 50.00 13:19 30 49.75 13:39 50 49.25

13:00 11 50.00 13:20 31 49.75 13:40 51 49.25

13:01 12 50.00 13:21 32 49.75 13:41 52 49.25

13:02 13 50.00 13:22 33 49.75 13:42 53 49.25

13:03 14 49.75 13:23 34 49.75 13:43 54 49.25

13:04 15 49.75 13:24 35 49.75 13:44 55 49.25

13:05 16 49.75 13:25 36 49.50 13:45 56 49.25

13:06 17 49.75 13:26 37 49.50 13:46 57 49.25

13:07 18 49.75 13:27 38 49.50 13:47 58 49.25

13:08 19 49.75 13:28 39 49.50 13:48 59 49.25

13:09 20 49.75 13:29 40 49.50 13:49 60 49.25

3220269.77010102

6.625-inch PRESSURE TEST.xls Page 1 of 2



DZMW-1 PRESSURE TEST DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGENeil Johnson
OWNER: City of Cape Coral

DATE: 7/7/2008
START TIME: 12:49 INITIAL PRESSURE: 50 psi
FINISH TIME: 13:49 GAUGE SERIAL NUMBER: KEL-126532
CASING SIZE: 6.625-inch FRP CALCULATED WATER VOLUME: 0.5 gallons

OBSERVED WATER VOLUME: 0.5 gallons

3220269.77010102

TIME PRESSURE VOLUME TIME PRESSURE VOLUME TIME PRESSURE VOLUME

18:00 49 0

18:05 0 0.5 gallons

12:22

Witnessed By: John Largey

MWH 

Dan Keeley

YBI

James Crawford

MWH

PRESSSURE BLEED-OFF
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DZMW-1 PRESSURE TEST DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGENeil Johnson
OWNER: City of Cape Coral

DATE: 7/7/2008
START TIME: 12:49 INITIAL PRESSURE: 50 psi
FINISH TIME: 13:49 GAUGE SERIAL NUMBER: KEL-126532
CASING SIZE: 6.625-inch FRP CALCULATED WATER VOLUME: 0.5 gallons

OBSERVED WATER VOLUME: 0.5 gallons

TIME Δ TIME PRESSURE TIME Δ TIME PRESSURE TIME Δ TIME PRESSURE
(minutes) (psi) (minutes) (psi) (minutes) (psi)

12:49 0 50.00

12:50 1 50.00 13:10 21 49.75 13:30 41 49.50

12:51 2 50.00 13:11 22 49.75 13:31 42 49.50

12:52 3 50.00 13:12 23 49.75 13:32 43 49.50

12:53 4 50.00 13:13 24 49.75 13:33 44 49.50

12:54 5 50.00 13:14 25 49.75 13:34 45 49.50

12:55 6 50.00 13:15 26 49.75 13:35 46 49.50

12:56 7 50.00 13:16 27 49.75 13:36 47 49.25

12:57 8 50.00 13:17 28 49.75 13:37 48 49.25

12:58 9 50.00 13:18 29 49.75 13:38 49 49.25

12:59 10 50.00 13:19 30 49.75 13:39 50 49.25

13:00 11 50.00 13:20 31 49.75 13:40 51 49.25

13:01 12 50.00 13:21 32 49.75 13:41 52 49.25

13:02 13 50.00 13:22 33 49.75 13:42 53 49.25

13:03 14 49.75 13:23 34 49.75 13:43 54 49.25

13:04 15 49.75 13:24 35 49.75 13:44 55 49.25

13:05 16 49.75 13:25 36 49.50 13:45 56 49.25

13:06 17 49.75 13:26 37 49.50 13:46 57 49.25

13:07 18 49.75 13:27 38 49.50 13:47 58 49.25

13:08 19 49.75 13:28 39 49.50 13:48 59 49.25

13:09 20 49.75 13:29 40 49.50 13:49 60 49.25

3220269.77010102

6.625-inch PRESSURE TEST.xls Page 1 of 2



DZMW-1 PRESSURE TEST DATA
CITY OF CAPE CORAL 
SOUTHWEST WRF AND ROWTP DEEP INJECTION WELL SYSTEM

JOB NUMBER:
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGENeil Johnson
OWNER: City of Cape Coral

DATE: 7/7/2008
START TIME: 12:49 INITIAL PRESSURE: 50 psi
FINISH TIME: 13:49 GAUGE SERIAL NUMBER: KEL-126532
CASING SIZE: 6.625-inch FRP CALCULATED WATER VOLUME: 0.5 gallons

OBSERVED WATER VOLUME: 0.5 gallons

3220269.77010102

TIME PRESSURE VOLUME TIME PRESSURE VOLUME TIME PRESSURE VOLUME

18:00 49 0

18:05 0 0.5 gallons

12:22

Witnessed By: John Largey

MWH 

Dan Keeley

YBI

James Crawford

MWH

PRESSSURE BLEED-OFF

6.625-inch PRESSURE TEST.xls Page 2 of 2



Appendix O
Positive Seal Packer 













Appendix P
Background Water Quality Test Results 



Injection Well IW-1
Injection Zone Background Water Quality 

















































Monitor Well DZMW-1
Upper Monitor Zone Background Water Quality 

(1,325 to 1,406 feet bls) 



























Monitor Well DZMW-1
Lower Monitor Zone Background Water Quality 

(1,610 to 1,650 feet bls) 

























Injection Test Source Water
 



























Appendix Q
Injection Test Data 



Calibration Certificates 
 



Flowmeter Calibration Certificate 





In-Situ Pressure Transducer Calibration Certificates 
 

















Integra-QR Memory Gauge Calibration Certificate 
 















Test Data



Injection Test Field Data
 



September 2, 2008

SOUTHWEST CAPE DEEP INJECTION WELL SYSTEM

CONTRACTOR: Youngquist Brothers, Inc.

OBSERVERS: Neil Johnson, John Largey

OWNER: City of Cape Coral

TIME Δ Time FLOW METER WELLHEAD COMMENTS
(hr:min) (gpm) (gal. x 10,000) (psi)

9:14 0:00 0 31,066 27 Begin pumping
9:20 0:06 6,900 31,099 47
9:28 0:14 6,900 31,157 47
9:42 0:28 6,900 31,252 47

10:04 0:50 6,900 31,419 47
10:28 1:14 6,900 31,584 47
11:00 1:46 6,900 31,801 47
11:30 2:16 6,900 32,000 47
11:49 2:35 6,900 32,130 47
12:36 3:22 6,900 32,453 47
13:43 4:29 6,950 32,906 47
14:18 5:04 6,950 33,137 47
14:50 5:36 6,950 33,355 47
15:20 6:06 6,950 33,556 47
16:00 2:17 6,950 33,800 47
16:30 7:16 6,950 34,004 47
16:58 7:44 6,950 34,240 47
17:29 8:15 6,950 34,450 47
18:00 8:46 6,950 34,664 47
18:30 9:16 6,950 34,884 47
19:05 9:51 6,950 35,091 47
19:35 10:21 6,950 35,289 47
20:07 10:53 6,950 35,508 47
20:21 11:07 6,950 35,599 47
20:24 11:04 8,000 35,621 56 Increase flow
20:31 11:17 7,800 35,675 51
20:43 11:29 7,800 35,765 51
20:59 11:45 7,800 35,894 51
21:25 12:11 8,000 36,102 51
21:30 12:16 0 36,135 Stop Pumping
21:33 12:19 0 29

IW-1 INJECTION  TEST DATA

JOB NUMBER: 3220269



Exhibits
 



Exhibit 1 

IW-1 Injection Test 
Box 2

IW-1, UMZ, LMZ, Barometric
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Exhibit 2

IW-1 Injection Test 
Box 2 

IW-1 UMZ
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Exhibit 3

IW-1 Injection Test 
Box 2

IW-1 LMZ
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Exhibit 4

IW-1 Injection Test 
Box 2 

UMZ, Tide Data
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Exhibit 5

IW-1 Injection Test 
Box 2 

LMZ, Tide Data
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Exhibit 6

IW-1 Injection Test 
Box 2 

UMZ, Barometric Pressure
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Exhibit 7

IW-1 Injection Test 
Box 2 

LMZ, Barometric Pressure
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Exhibit 8

IW-1 Injection Test 
Box 2 

Wellhead and Downhole Pressures
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