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NOV 1 ¢ 1988

NOTICE OF PERIMIT

St. Lucie County
UC - North Port St. Lucie WWIP IW.1

Mr. Gregory A. Kisela
Ceneral Development Ytilities, Inc. .

1111 S. Bayshore Nrive & - . 3¢ e k-
Miami, FL 33131 S e I A 2t i

Dear Mr. Kisela: . R -

e Y e ! e ; .
Enclosed is Permit MimbersDd,56-148337, 0 operate the North Part ot
Class I Injection Well, is338% pursuant _to_éoe'«f‘;}an(s) 403.987, Florida Ftutst
Florida Administrative: G.ggg&:‘l‘?-}gﬁg@?—l&,,“‘17--’%&;,‘,‘ 7-22 & 17-28. . . %
Persons whese subztant 1;‘~if1tié'i"fests, vareﬁsf.wfec{ad %y this permit have.a i
pursuant to Section 120,57 f:Floridg Statutes; to petitisn for am. admindsex
determination (hearing).en it. Thgypetivion must conform to the . requlr
Chapters 17-103 and Zg-'«.-_fmzcl, AC, :and must be ‘filed (received) 1 the™n
Office of General.Counsak, 28500 Bia;f; St.one‘R_oa.;l,é_’ragllanassee';312’,'30;}, wwithin -fFounl
14; days of r=ceipt of tﬁj._s not¥cg,, -Failure to f4le a petitipn within - the four’
149 d¢ays comstitutes a walver of tauy, right such pe 'on,-ﬁas ¢o an administrativa
etermination (hearing) gursﬁar}f; to” Sectionr 120,57, - lorida Statutesai This par:
final and effective-on t e-dafs filed with the Clerk,of the Depavtment ¥
is filed in accordance with this paragraph or 1 legga r@que:-;t'for exte
which to file a petitiom is filed withinthe t ﬁ'*éﬁe’cifred for filing-
conforms to Rule 17-103.070, #AC. - 1Upon. ..timely{i_.,.f'fing of a petition or a

M

-

extension of time .this PeMi‘t;‘;;WiLl: not bz effective until further Oxder-
- e RS RY [E A L R ) ':v;.._.._‘

Department. . “nt T4 g :
2 Y 1S ik .

When the Order (Permit}¥is fifal, any party to the Drdér has the right to sgek
judicial review of the Orde¥ pursdant to Section. 120.168, Florida Statuies, by rhe
filing of a Notice of Appeal pufghant to Rule 9.110 Florida Rules of ‘tﬁppeiiﬁta :
Procedure, with the Clerk of the ‘Department in' the foice of Cenaral Counsal,: 28704
Stone Roa&, Tallahass.%ei Florida 32301; and by--ﬁé:in’g, a copy ofﬁkﬁmoti;e»o

c

accomganied by the applicable. filing fees with fhe appropriate:. 'S'é‘;g‘%act G

Appea The Notice of Appeal must be filed withim 30 Days from ithe date tiz F
is filed with the Clerk of the Department. . S ' f .

e
3.

Executed in West Palm Be.ac}’i‘,___gl“lor"ida.

STATE OF FLORIDA.:
DEPARTMENT OF ENVIRON

. ... 1900 outh dengrgsg_ﬁ;mé‘ olae A = e
B RN VWest Pahn Bﬁaﬂh, _m’ ISSQ ; e T e
| A0T/964-9888, L L o

-'3::;;-. M\

MFH:rh:30 .
Copies furnished to: ‘ o

Mark Elsner, DER -~ WPB K Mike ‘Merritt, USGS -~ Mismi

Richard Deuerling, DER -Tallahassec Jeff Iaehnen.,ﬁﬁzﬁ;'ﬂill ~ Gainesville
David Butler, SFWMD Michasl Yateg, GDU : »
John Mason, EPA - Atlanta -
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Southeast District ®1900 S Congres

Bob Martinez. Governor

Dale Twachtmann, Secretary

Florida Department of Environmental Regulation

s Ave, Suite A @ West Palm Beach, Florida 33400 @ 407-904-9008

John Shearer. Assistant Secretary
scott Benvon, Deputy Assistant recretary

PERMITTEE: I1.D. NUMBER: 5156P03278
Mr. Gregory A. Kisela PERMIT/CERTIFICATION NUMBER: UO 56-148337
General Development Utilities DATE OF ISSUE: November 10 1988
1111 S. Bayshore Drive EXPIRATION DATE: November 10, 1993
Miami, 33131 COUNTY: St. Lucie
LATITUDE/LONGITUDE: 27°20'09"N/80°21°'03"W
SECTION/TOWNSHIP/RANGE: 20/T36S/R40E

PROJECT:

ermit is issued under the ?
17—3 ’ 1
erform the work or
plans,
hereo

This
Administrative Code Rule

is hereby authorized to p
application and approved drawing(s),
file with the Department and made a part

and
£

TO OPERATE: A 12-inch inject
(maximum design ca acity) of
through an open-hole interva
feet %Exhibit I).

‘monitored through two inter
feet) in an offset 6-inch m

(Exhibits I & II)

1 between 2750 feet
vals (lower-

IN ACCORDANCE WITH:
; letters with attachmen
received June 20, 1988 and June
for the injection and monitor we
Demonstration of Financial Responsi

Applications to ©

ts from Mi
LOCATED AT: St. James Drive and Airoso Blvd..

TO SERVE: Port St. Lucie.

rovisions of Chapter 40
-4, 17-6, 17-22
opera

jon well for disposal of
non-hazardous, secondarily-trea

f the injection zone from
1730 feet to 1800 feet;
onitor well located 80 feet wes

perate a Class
chael Yates with G
22, 1988; Certification o
11s received June 16, 198
bility received August

St. Lucie WWTP IW-1

North Port

3, Florida Statutes, and Florida
and 17-28.  The above named permittee
te the facility shown on the
other documents attached hereto or on
and specifically described as follows:

3.4 million gallons per day

ted domestic wastewater

1 depth of the well at 3324

overlying USDW agquifers is
upper-950 feet to 1175
the injection well

and the tota

t of

I Injection Well received April 20,
eneral Development Utilities

f Completion of Construction

8: and Certificate of

i7, 198s.

 SUBJECT TO: General Conditions 1-16 and Specific Conditions 1-4.
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CERTIFICATE OF SERVICE

This is to certify that this NOTICE OF PERMIT and all copies were mailed before the
close of business on to the listed persons.

NOV 10 1888
Clerk Stamp . A
FILING AND ACKNOWLEDGEMENT‘ FILED, on this

date, pursuant to the §120.52(10), Florida
Statutes, with the designated Department Clerk,

receipt \of which is hereby acknowledged. B
[
W e 7/ D//0 AV/

Clerk ate’




PERMITTEE: I.D. NUMBER: 5156P03278
Mr. Gregory A. Kisela PERMIT/CERTIFICATION NUMBER: UO 56-148337
General Development Utilities DATE OF ISSUE: November 10, 1988

EXPIRATION DATE: November 10, 1993

GENERAL CONDITIONS:

l.

The terms, conditions, requirements, limitations, and restrictions set forth herein
are wpermit Conditions" and as such are binding upon the permittee and enforceable
ﬁursuant to the authority of Sections 403.161, Florida Statutes. The permittee is

ereby placed on notice that the Department will review this permit periodically
and may initiate enforcement action for any violation of the "Permit Conditions" by
the permittee, its agents, employees, servants or representatives.

This permit is valid only for the specific processes and ogerations applied for and
indicated in the approved drawings or exhibits. Any unaut orized deviation from
the agproved drawings, exhibits, specifications, or conditions of this permit may
constitute grounds for revocation and enforcement action by the Department.

As provided in Subsections 403.087(6) Florida Statutes, the issuance of this
permit does not convey any vested riﬁﬁts or any exclusive privileges. Nor does it
authorize any injury to public or gr vate property or any_ invasion of personal
rights, nor any infringement of fe eral, state, or local laws or regulations. This
permit does not constitute a waiver of or approval of any other Department permit
that may be required for other aspects of the total project which are not addressed

in the permit.

This permit conveys no title to land or water does not constitute state
recognition or acknowledgement of title, and does not constitute authority for the
use of submerged lands unless herein provided and the necessary title or leasehold
interests have been obtained from the state, Only the Trustees of the Internal
Improvement Trust Fund may express state opinion as to title.

This permit does not relieve the permittee from liability for harm or injurg to
human health or welfare, animal, plant or aquatic life or property and pena ties
therefor caused by the construction or operation of this permitted source, nor does
it allow the permittee to cause pollution in contravention of Florida Statutes and
Department rules, unless specifically authorized by an order from the Department.

The permittee shall at all times roperly operate and maintain the facility and
systems of treatment and control %and related appurtenances) that are installed or
used by the permittee to achieve compliance with the conditions of this permit, as
required by Department rules.

The permittee, by accepting this permit, specifically agrees to allow authorized
Department personnel, upon presentation of credentials or other documents as may be
required by law, access to the premises, at reasonable times, where the permitted
activity is located or conducted for the purpose of:

a. Having access to and copying any records that must be kept under the
conditions of the germit;

b. Inspecting the facility, equipment, practices, or operations regulated or
required under this permit; and

c. Sampling or monitoring any substances or parameters at any location reasonably
necessary to assure compliance with this permit or Department rules.

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

1f, for any reason, the permittee does not comply with or will be unable to_comply
with any condition or limitation specified in the permit, the permittee shall
immediately notify and provide the Department with the following information:

a. a description of and cause of non-compliance; and

DER Form 17-1.201(5)
Effective November 30, 1982

Page 2 of 5



PERMITTEE: I.D. NUMBER: 5156P03278
Mr. Gregory A. Kisela PERMIT/CERTIFICATION NUMBER: UO 56-148337
GCeneral Development Utilities DATE OF ISSUE: November 10, 1988

EXPIRATION DATE: November 10, 1993

GENERAL CONDITIONS:

10‘

11.

12.

13.

14.

15‘

b. the period of non-compliance including exact dates and times; or, if not
corrected, the anticipated time the non-compliance is expected to continue,
and steps being taken to reduce, eliminate, and prevent recurrence of the

non-compliance.

The permittee shall be responsible for any and all damages which may result
and may be subject to enforcement action by the Department for penalties or
revocation of this permit.

In accepting this permit, the permittee understands and agrees that all records,
notes, monitoring data and other information relating to the construction or

operation of this permitted source, which are submitted to the Department, may be

used by the Department as evidence in any enforcement case arising under the
Florida Statutes or Department rules, except where such use in proscribed by
Sections 403.73 and 403.111, Florida Statutes.

The permittee agrees to comply with changes in Department rules and Florida
Statutes after a reasonable time for compliance, provided however, the permittee
does not waive any other rights granted by Florida Statutes or Department rules.

This permit is transferable only ugon Department approval in accordance with
Florida Administrative Code Rules 17-4.12 and 17-30.30, as a plicable, The

permittee shall be liable for any non-compliance of the permitted activity until
the transfer is approved by the Department.

This permit is required to be kept at the work site of the permitted activity
during the entire period of construction or operation.

This permit also constitutes:

Determination of Best Available Control Technology (BACT)
Determination of Prevention of Significant Deterioration (PSD)
Certification of Compliance with
PL 92-500)
( ) Compliance with New Source Performance Standards

The permittee shall comply with the following monitoring and record keeping
requirements:

a. Upon request, the permittee shall furnish all records andiﬁlans required under

Department rules. The retention period for all records will be extended
automatically, unless otherwise stipulated by the Department, during the
course of any unresolved enforcement action.

b. The permittee shall retain at the facility or other location designated by

this permit records of all monitoring information (including all calibration
and maintenance records and all original strip chart recordings for continuous

monitoring instrumentation), copies of all reports required by this permit,
s d to complete the application for this permit.
time period of retention shall be at least three years from the date of the
sample, measurement, report or application unless otherwise specified by
Department rule.

C. Records of monitoring information shall include:

the date, exact place, and time of sampling or measurements;

the person responsible for performing the sampling or measurements
the date(s) analyses were performed;

the person responsible for performing the analyses;

analytical techniques or methods used; and

results of such analyses.

When requested by the Department, the permittee shall within a reasonable time
furnish any information required by law which is needed to determine compliance
with the permit. If the permittee becomes aware that relevant facts were not
submitted or were incorrect in the permit apglication or in any report to the
Department, such facts or information shall be submitted or corrected promptly.

DER Form 17-1.201(5)
Effective November 30, 1982 Page 3 of 5
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PERMITTEE: I.D. NUMBER: 5156P03278

Mr. Gregory A. Kisela PERMIT/CERTIFICATION NUMBER: UO 56-148337

General Development Utilities DATE OF ISSUE: November 10, 1988
EXPIRATION DATE: November 10, 1993

GENERAL CONDITIONS:

16. In the case of an underground injection control permit, the following permit
conditions shall also apply:

a. All reports or information reguired by the Department shall be certified as
being true, accurate and complete.

b. Reports of compliance or noncompliance with, or_ any progress reports_on
requirements contained in any compliance schedule of this permit shall e
submitted no later than 14 days following each schedule date.

c. Notification of any nonéompliance which may endanger health or the environment
shall be verbally submitted to the department within 24 hours and again within
72 hours and a final report provided within two weeks.

1. The verbal reports shall contain any monitoring or other information
which indicate that any contaminant endanger an underground source of
drinking water and 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.

2. The written submission shall contain a description of and a discussion of
the noncompliance and if not corrected, the anticipated time the
noncompliance is expected to continue, the steps being taken to reduce,
eliminate, and prevent recurrence of the noncompliance and all
information required by Florida Administrative Code Rule 17-28.230(4)(b).

d. The Department shall be notified at least 180 days before conversion or
abandonment of an injection well, unless abandonment within a lesser period of
time is necessary to protect waters of the state.

SPECIFIC CORDITIORS:
1. Operating Requirements

a. The flow to the injection well, IW-1, will be monitored and controlled at all
times to ensure the maximum pressure at the wellhead does not exceed 66% of
the tested pressure (66 psig) on the final casing and the velocity down the
well does not exceed 8.0 feet per second (2704 gpm).

b. The injection well system will be monitored by continuous indicating,
recording and totalizing devices for effluent flow rate and volume, injection
pressure and monitor well pressures, All gau§es and recording devices must be
mglgtained in good operating condition and calibrated semi-annually at a
minimum.

2. Testing and Reporting Requirements

a. Any failure of injection well monitorin% and recording equipment for a period
Bf more than forty-eight (48) hours will be reported immediately to the
epartment.

b. The following injection well performance and monitor zone data will be
recorded as indicated and reported monthly:

1. Injection well performance:

total daily flow (mgd)

daily maximum flow (mgd)

daily maximum injection pressure Epsig;
dailg average injection pressure (psig
monthly averages for the above

Page 4 of 5
DER Form 17-1.201(5)
Effective November 30, 1982



PERMITTEE: I.D. NUMBER: 5156P03278

Mr. Gregory A. Kisela PERMIT/CERTIFICATION NUMBER: UO 56-148337

General Development Utilities DATE OF ISSUE: November 10, 1988
EXPIRATION DATE: November 10, 1993

SPECIFIC CONDITIONS CORTINUED:

b. 2. Chemical characteristics of upper and lower monitoring zones:

total dissolved solids-measured (mg/l)
chlorides (mg/1)

fecal coliform (# colonies/100 ml)
conductivity (umho/cm)

BODS

pH

temperature

ammonia (mg/l)

c. A minimum of three (3) well volumes of fluid will be pumped from each monitor
system prior to sampling for chemical parameters listed.

d. A controlled quarterly test of well injectivity will be conducted at two
specified injection flow rates. The hlgh rate should approach maximum design
flow. The following data will be recorded and reported at each injection rate:

e Injection flow rate (mgd
e Injection pressure (psig
e Well head pressure with no flow (shut-in pressure in psig).

All readings should be taken after a minimum five minute period of
stabilized flow.

e. All injection well data submissions will be clearly identified on each page
with facility name, I.D. Number, date of sampling/recording and type of data
shgw?. {he ead piant operator or higher official must sign and date each
submittal.

f. The permittee will demonstrate mechanical inteﬁrity for the injection well
prior to February 2, 1993 in compliance with the criteria established in
17-28.250(1)(c) and 17-28.130(6)(c)l and 2 FAC. The testing procedure and
schedule shall be submitted to the Department for approval at least thirty
days prior to testing.

g. The evaluation and interpretation of the mechanical integrity test data will
be certified by the engineer of record and submitted with the operating permit
renewal application at least sixty days prior to the expiration of this permit,

3. Surface Equipment

a. The inte rit{_of the monitor zone sampling systems will be maintained at all
times. ampling lines and equipment shall be kept free of contamination with
independent discharges and no interconnections with any other lines.

b. The surface equipment for the injection well system must maintain compliance
w1th.17-6.080%4)%d) FAC for water hammer control, screening, access for
lo§§1ng and testing, reliability and flexibility in the event of damage to the
we and effluent piping.

4, Financial Responsibility

a. The permittee must maintain financial responsibility and resources to plug and
abandon the injection well system throughout the term of this permit.

b. The Certificate of Demonstration of Financial Responsibility expires
March 31, 1989. The permittee must renevw this certification by the Department

prior to its expiratigg.
Issued this /& day of/dé"/“;"vl‘”" , 1988

STATE/OF FLORIDA
NT OF ENVIRONMENTAL REGULATION

P amm——mvy,
Scott Benyon
puty Assistant fSecretary

DER Form 17-1.201(5)
Effective November 30, 1982 Page 5 of 5
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MEMORANDUM WMH/LL

TO: Scott Benyon, DER/West Palm Beach
Paul Phillips, DER/West Palm Beach
Cathy Conrardy, DER/Tallahassee
Mike Merritt, USGS/Miami
David Butler, SFWMD/West Palm Beach
Gene Coker, EPA/Atlanta
Michael Yates, GDU/Miami
Pete Walch, GDU/Port St. Lucie
Jimmy Brantley, Youngquist Bros./Ft. Myers
J. I. Garcia-Bengochea, CH2M HILL/Gainesville
John Curtiss, CH2M HILL/Deerfield Beach

FROM: Leslie Shannon, CH2M HILL
Jeffrey Lehnen, CH2M HILL

DATE: November 17, 1987

SUBJECT: General Development Utilities
North Port St. Lucie Injection System Final Report

PROJECT: SE15807.T2

We are pleased to transmit the report on the construction
and testing of the GDU North Port St. Lucie injection well
entitled "Engineering Report--Drilling and Testing of the
Deep Injection Well System." The report is in two volumes,
with Volume I containing the text and appendices A through
F, and Volume II containing appendices G and H.

The pump station will be completed and the system will be
operational by approximately the first week of December. In
accordance with Specific Condition 12, we would like to
receive written authorization to proceed with operational
testing as soon as possible after the system is operational.

An operating permit application will be made after a period
of operational testing. This report will become part of
that application by reference.

We appreciate your past support and cooperation and -look

forward to timely receipt of the written authorization.
Please call with any questions (904/377-2442).

gnCR43/049



ENGINEERING REPORT

DRILLING AND TESTING OF THE
DEEP INJECTION WELL SYSTEM

Prepared for

GENERAL DEVELOPMENT UTILITIES
NORTH PORT ST. LUCIE WASTEWATER TREATMENT PLANT

PORT ST. LUCIE, FLORIDA

Prepared by

SOUTHEAST, INC.

l11th Place
Florida 32605

CH2M HILL,
7201 N.W.
Gainesville,

]
]
A

October 1987
SE15807.7T2
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Section 1
SCOPE

PROJECT DESCRIPTION

This report describes the drilling, construction, and
testing of the deep injection and monitoring well system at
the General Development Utilities (GDU) North Port Waste-
water Treatment Plant (WWTP) in Port St. Lucie, Florida.

The injection and monitoring well system was constructed in
accordance with the "Contract Documents for the Deep Injec-
tion and Monitoring Wells--North Port St. Lucie Wastewater
Treatment Plant" of General Development Utilities, Inc.,
which CH2M HILL prepared in December, 1986.

The Florida Department of Environmental Regulation (FDER)
issued Permit No. UC 56-097497 to construct a Class I
Test/Injection Well and associated monitor well on April 10,
1985. The permit was revised and extended on May 8, 1987.
Copies of the FDER permits and related correspondence are

included in Appendix A.

Younggquist Brothers, Inc. was the drilling contractor for
the construction of the injection and monitoring well
system. Construction of the drilling pad and wells began in

April 1987 and was completed in September 1987.

The injection system consists of the injection well, an
effluent pumping station, a multi-zoned monitoring well,
and control and monitoring instrumentation. The injection
well is 3,324 feet deep with a l12-inch-diameter casing set
at 2,750 feet below pad. The injection zone is a highly
permeable, cavernous dolomite occurring between

approximately 2,900 feet and 3,200 feet below pad.
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The well is capable of accepting effluent flows up to 4 mgd
from the pump station. Current (1987) flow from the plant
is approximately 0.4 mgd. The pump station, constructed
under a separate contract by Elkins Industrial Constructors,
Inc., consists of two constant speed vertical turbine pumps
in a lined pond,-both rated at 2.65 mgd (1,840 gpm) at

115 feet of field head. Their combined capacity is
approximately 4.0 mgd.

The current (1987) flows are spray irrigated on a wooded
site west of the plant. General Development Corporation
(GDC) has scheduled to convert that site to a golf course in
early 1988. The injection well system will function as a
backup disposal system to pump the excess effluent that
cannot be reused by spray irrigation on the golf course,

once the course is completed.

The aquifer overlying the injection zone is monitored by
means of the two-zone monitoring well. The lower zone,
extending from 1,730 to 1,800 feet, is monitored by the
6-5/8-inch casing, and the upper zone, extending from 950 to
1,175 feet, is monitored by the annulus between the 6-5/8-
and 16-inch casings. Monitoring of these two zones is
designed to detect any vertical migration of the injected

fluid should it occur.

The data collected during the drilling, construction, and
testing of the wells are included in the appendices of this
report. The daily field reports and weekly progress

summaries are contained in Appendix G.
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Section 2
PROJECT CONSTRUCTION

LOCATION

The injection well system, consisting of an injection well,
separate monitor well, and a pump station, is part of the
General Development Utilities (GDU) North Port St. Lucie
Wastewater Treatment Plant (WWTP). The WWTP is located off
St. James Drive near Bayshore Boulevard in Port St. Lucie,
St. Lucie County, Florida (Figure 2-1). The map location is
N.E. %, Section 20, Township 36S, Range 40E; latitude
27°20'é%“, longitude 80°21'03". The site plan, showing the
location of the injection and monitor wells, the pump
station, and the emergency overflow, is depicted in

Figure 2-2.

SITE PREPARATION

Prior to the well drilling operation, existing sludge drying
beds were demolished and removed, and the area was cleared
and graded level. The final drilling pad elevation at the
injection well is 14.50 feet mean sea level (msl), and

15.50 feet msl at the monitor well. A concrete drilling pad
measuring 80 feet by 120 feet with a continuous 8-inch curb
around its perimeter was constructed. The pad drains to a
shallow sump around the injection wellhead. During system
operation, a 6-inch PVC pad drain line will transport rain-
water off the pad to an existing culvert to the Ocean Breeze

Canal.

An 8-inch water supply well was drilled off the northeast

corner of the pad for use during drilling operations. This
well was drilled to a total depth of 120 feet, with 80 feet
of PVC casing and forty feet of 8-inch, 0.030-inch slot PVC

screen, and gravel packed to 40 feet below land surface.
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The annulus from 40 feet to the surface was filled with neat

cement.

Four shallow monitor wells, the 87-1 through 87-4 series,
whose locations are shown in Figure 2-2, were drilled around
the pad to monitor for possible contamination from drilling
activities. These wells were constructed with 23 to 28 feet
of 2-inch PVC casing and 5 feet of PVC, slot size 40 screen.
Weekly sampling for chlorides and conductivity was con-
ducted, with the results presented in Appendix D. A
separate sample was also sent to the CH2M HILL laboratory to
establish a good baseline to compare against the field
measurements (Appendix D). Laboratory results and field
measurements are reasonably close. Field measurements did
not vary significantly from week to week, indicating no
contamination from construction activities occurred. These
wells were plugged and abandoned at the completion of the

drilling project.

METHODOLOGY AND DATA COLLECTION

Drilling began on the injection well in April 1987 and on
the monitor well in July 1987. The drilling rig used for
the injection well was a Citation A1000 with a rated hook
load of 500,000 pounds. A 360 Challenger was used for the
monitor well, with a rated hook load of 200,000 pounds. The
wells were rotary drilled with conventional mud circulation
into the underlying Eocene limestones at approximately

900 feet. The remaining portions of the injection well and
the monitor well to a depth of 1,580 feet were drilled and
reamed utilizing reverse air circulation with Baroid
drilling mud to prevent artesian flow of brackish water.
The lower 190 feet of the monitor well were drilled by

reverse alr open circulation.
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During the pilot hole drilling, two sets of formation
samples from both wells were collected every 10 feet from
land surface to total depth. One sample set was washed and
described, and the other was sent to the Florida Bureau of
Geology in Tallahassee. The lithologic sample descriptions
from the injection well and the monitor well are in

Appendix B.

Water samples were collected every 30 feet from 850 feet to
3,324 feet while the injection well pilot hole was being
drilled, and from 950 to 1,770 feet while drilling the
monitor well pilot hole. These samples were collected from
the air-lifted water from the bit depth at each drilling rod
change. Additional water samples were taken in the injec-
tion well with a depth sampler in the transitional area from
less than to greater than 10,000 mg/l total dissolved solids
(TDS) . Water quality results from pilot hole drilling and
the depth sampling are contained in Appendix D.

During reverse air drilling, the fluid column in the
borehole was weighted with bentonite mud to maintain a
hydrostatic pressure equal to the artesian pressure of the
Floridan aquifer. This "wafer" of heavy fluid acted as a
piston in the casing, which prevented the well from flowing.
A blowout‘preventer was also kept on the well. No salt
needed to be added during drilling to maintain sufficient
hydrostatic pressure. Drilling was greatly facilitated by
the 23 feet between the rig floor and the pad level, which
provided extra height in which .the artesian flow could rise

without having to weight it down.

Drift indicators were also run during drilling of the pilot
and reamed holes on both wells. A Totco drift indicator was
used to measure the hole inclination from plumb. These

surveys are required to be run from ground surface to total

depth (TD) every 90 feet in the injection and monitor wells.
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By regulation, the inclination of the hole must be main-
tained at less than 1 degree, but the Contractor generally
maintained the inclination of this hole at less than 1/2
degree. The drift records for both wells are summarized in

Appendix G.

Geophysical logs and surveys were run on various stages of
the pilot and reamed holes on the injection and monitor
wells from land surface to total depth. The geophysical
logs were run to evaluate the types of formations encoun-
tered, to identify transmissive and confining strata, and to
determine cement tops and bonding. CH2M HILL, Southern
Resource Exploration, and Schlumberger ran the geophysical
logs, and Deep Venture Diving Service performed the tele-
vision surveys. A summary of the final television survey
and copies of all geophysical logs are contained in

Appendix H.

INJECTION WELL CONSTRUCTION

Drilling of the injection well began in April 1987 and was
completed in August 1987. Drilling of the pilot hole,
geophysical logging, reaming, and casing installation

progressed as follows:

1. Drilled a 60-inch hole to 40 feet and set 40 feet of

54-inch casing.

2. Cemented the casing back to the surface with 38 sacks
of ASTM Type II neat cement and 69 sacks of Type II
neat with 12 percent bentonite.

3. Drilled a 12 %-inch pilot hole to 201 feet in depth

through the surficial aquifer and into the underlying

clay, and ran geophysical logs.
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10.

11.

12.

13.

Reamed with a 48-inch bit assembly to 200 feet in
depth.

Installed the 42-inch steel casing to 195 feet and
cemented with 672 sacks of Type II cement with

4 percent bentonite.

Drilled the 12 %-inch pilot hole to 894 feet in depth
into the consolidated limestone, and ran geophysical

logs.

Reamed with a 40-inch bit assembly and stabilizer to
854 feet in depth.

Installed the 32-inch steel casing to 850 feet and
cemented with 2,356 sacks of Type II cement with

2 percent bentonite and 295 sacks of neat cement.

Drilled the 12 %-inch pilot hole to 2,005 feet and ran
geophysical logs. Schlumberger ran an induction

electric log.

Reamed the pilot hole with a 31-inch bit assembly and
stabilizer to a total depth of 1,950 feet.

Installed the 22-inch steel casing to 1,950 feet and
cemented it with 4,769 sacks of ASTM Type II cement

with 4 percent bentonite and 468 sacks of neat cement.

Drilled the 12 %-inch pilot hole to 3,324 feet in
depth, obtained 5 cores in the interval 2,100 to
2,635 feet in depth, and ran geophysical logs.

Ran a color TV survey of the pilot hole to visually

evaluate the confining and injection zones.
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14. Set a bridge plug from 2,875 to 2,805 feet in depth.

15. Reamed the pilot hole with a 2l-inch bit assembly to
2,765 feet in depth.

16. 1Installed the 12-inch seamless steel casing to
2,750 feet.

17. 1Installed 620-silica sand up to 2,771 feet to plug the
open hole and capped with 18 sacks of Type II cement

with calcium chloride.

18. Cemented the 12-inch casing with 1,550 sacks of Type II
cement with 4 percent bentonite, 1,684 sacks of
2 percent bentonite, and 290 sacks of neat cement.

Left the top 299 feet of casing temporarily uncemented.

19. Ran a temperature log inside the 12-inch casing after
the first stage of cement to pick the top of that
stage, and ran a second temperature log after all but

the last stage was cemented.

20. Ran a pressure test on the 12-inch casing at 98.4 psi

with 1.1 psi drop after one hour.

21. Ran a cement bond log on the 12-inch casing.

22, Cemented the 12-inch casing from 299 feet to surface
with 281 sacks of Type II.cement with 4 percent
bentonite.

23. Drilled out the plug and cleaned ocut the hole to a

final total depth of 3,324 feet, and ran geophysical
logs.

gnR196A/006 2-8



24. Ran a pumping test of the completed well at 2,000 gpm
for 2 hours, filling the lined pond.

25. Ran a l6-hour step injection test at rates of 700,
1,000, 1,400, 2,000, and 2,940 gpm.

26. Ran a black and white TV survey and caliper and

temperature logs of the completed well to total depth.

27. Pumped the injection zone to obtain background water

guality sample.
28. Completed the wellhead.

WELL CASINGS

The intermediate casings are black carbon steel conforming
to the latest revision of ASTM Al1l39 Grade B. The final
casing string on the injection well conforms to ASTM A53,
Grade B, seamless. All the intermediate casings were manu-
factured using the automatic submerged arc welding process

and all casings were butt-welded when installed.

The casings were welded by certified welders using the wire-
feed welding technique. The joints were welded with a root
pass and two or more filler passes as needed. Centralizers
were fabricated from bands cut from steel casing. They were
approximately 2 inches wide and 16 inches long and when
welded to the casing, bowed out 3 to 4 inches to hold the

casing away from the formation.

Centralizers are located 5 feet from the bottom of each
casing string, 20, 40 and 100 feet above the casing string
bottom and every 100 feet thereafter to ground surface.
They were placed 90° apart around the casing and were

aligned so as to allow the grout pipes to pass easily. A
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summary of the injection well casings is presented in
Table 2-1.

The first casing (42-inch) is set through the surficial
freshwater aquifer and into the underlying silty clays of
the Hawthorn Formation. The second casing (32-inch) was set
through the Hawthorn Formation into the consolidated lime-
stones of the Avon Park Limestone. The third casing
(22-inch) was set to isolate the artesian aquifer from the
borehole and the injection zone. Based on the geophysical
logs of the pilot hole to 1,950 feet, and the water quality
data from the pilot hole and depth samples, the 10,000 mg/1l
TDS interface occurs in the interval 1,700 to 1,730 feet in
depth. The 22-inch casing is set through the Avon Park

Limestone and into the Lake City Limestone at 1,950 feet.

After the pilot hole was drilled to a depth of 3,324 feet
and the Boulder Zone of the Oldsmar Limestone was pene-
trated, the hcle was reamed and the 12-inch final casing
string was set at 2,750 feet and cemented. The 12-inch
casing was set well above the large cavities of the
injection zone and within a hard, well-cemented limestone.
The borehole diameter was close to gauge size around the

casing bottom, providing a good surface for cement bonding.
CEMENTING

After each steel casing was positioned at the setting depth,
1.9-inch grout pipe was lowered inside the casing to within
approximately 10 feet of bottom and the casing was sealed at
the surface. The first stage of cement was then pumped
through the grout pipe and out the bottom of the casing.
After allowing time for the cement to set, the top of the
cement was tagged with both grout pipes outside of the
casing, and subsequent cement stages were tremied through

the two grout pipes in the annulus. Cement was circulated

gnR196A/006
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Table 2-1
INJECTION WELL CASING SUMMARY

Depth Cemented
Wall (feet Interval
Diameter Thickness below pad) (feet)
(inches) {inch) From To From To
54 0.375 0 40 0 40
42 0.500 0 - 200 0 200
32 0.500 0 850 0 850
22 0.500 0 1,950 0 1,950
12 0.500 0 2,750 0 2,750
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to ground surface on all injection well casings. Dowell
Schlumberger Inc. performed the cementing using ASTM C 150
Type II cement. Table 2-2 is a summary of the cement type

and volumes used on all injection well casings.

During cementing of the fourth stage of the final casing,
tremie line broke off about 200 feet below the pad. Cement
was pumped through two 2-inch tremie pipes, 180 degrees
apart, set within 10 feet of the previous stage which was
tagged at 2,064 feet. Thirty-three barrels (136 sacks) of
Type II cement with 2 percent bentonite were pumped at four
barrels per minute before pumping was ceased to allow 1%
joints (45 feet) of tremie to be removed from both strings.

The lines were left full of cement while pulling the joints.

The pipe was pulled using the rig's draw works. Cementing
was resumed and 52 more barrels were pumped for a total of

85 barrels.

After completion of the stage, it was discovered that the
south tremie line had broken approximately 200 feet below
the pad, leaving approximately 1,800 feet of 2-inch pipe in
the annulus between the 12-inch and the 22-inch casings.
Fresh water was immediately pumped down the north tremie
line at approximately 1,900 feet until the return water ran
clear. This was done to evacuate any cement that had

escaped at 200 feet from the broken tremie pipe.

Upon inspection of the break the following day, it was
apparent that the pipe had failed approximately 1 foot below
the connection with the next higher piece of pipe at a

repair weld.
Since the tremie pipe was full of cement when it parted, the

pipe is not considered a conduit or a pathway for fluid

movement. It was also decided that fishing for the pipe may
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Table 2~2
INJECTION WELL CEMENT SUMMARY

Cemented
Casing Interval
Cemented Number (feet)
Date (inch) Type of Cement (API) of Sacks From To
5/1/87 54 Lead: Type II with 12% Bentonite 69
40 Surface
Tail: Type II Neat 38
5/4/87 42 Type II with 4% Bentonite 672 200 Surface
5/15/87 32 Lead: Type II with 2% Bentonite 1,684
850 261
Tail: Type II Neat 295
5/15/87 32 Type II with 2% Bentonite 672 261  Surface
6/8/87 22 Lead: Type II with 4% Bentonite 941
1,950 1,553
Tail: Type II Neat 468
6/9/87 22 Type II with 4% Bentonite 513 1,553 1,440
6/10/87 22 Type II with 4% Bentonite 510 1,440 1,262
6/10/87 22 . Type II with 4% Bentonite 606 1,178 1,001
6/11/87 22 Type II with 4% Bentonite 509 1,001 750
6/11/87 22 Type II with 4% Bentonite 517 750 452
6/12/87 22 Type II with 4% Bentonite 720 452 Surface
7/6/87 Plug Type II Neat with Calcium Chloride 18 2,771 2,761
7/6/87 12 Lead: Type II with 2% Bentonite 220
2,750 2,490
Tail: Type II Neat 290
7/8/87 12 Type II with 4% Bentonite 472 2,490 2,276
7/8/87 12 Type II with 4% Bentonite 430 2,276 2,064
7/8/87 12 Type II with 4% Bentonite 354 2,064 1,988
7/9/87 12 Type II with 4% Bentonite 208 1,988 1,809
7/10/87 12 Type II with 4% Bentonite 700 1,809 1,114
7/10/87 12 Type II with 4% Bentonite 850 1,114 299
7/16/87 12 Type II with 4% Bentonite‘ 281 299  Surface
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result in leaving more pipe and fittings in the annulus which

would not be desirable.

The cementing operation was continued using two tremie
pipes. No difficulties were encountered in running the
tremie pipes or in completing the cementing of the 12-inch

casing up to surface.

After cementing the final string of casing (the 12-inch on
the injection well) a pressure test was performed on

July 13, 1987. The casing was pressure tested at 98.4 psi,
and dropped to 97.3 psi after one hour. This is well within

the 5 percent pressure change that DER allows.

GEOPHYSICAL LOGS

Geophysical logs were run in each stage of the pilot hole
before the hole was reamed. These logs were used to
evaluate the hydrogeology of the strata penetrated by the
exploratory hole. The casing setting depths were
established and cement calculations were prepared from these
logs. Logs were also run while pumping the pilot hole to
identify the producing zones in the open hole interval
between 1,950 and 3,324 feet.

TV surveys were used to visually evaluate the pilot hole and
the final condition of the completed well. The first color
survey showed excellent cavities in the Boulder Zone. The
second black and white survey showed the casing joints to be
in good condition and that the hole was clear and unob-
structed to a total depth of 3,324 feet (after clearing out

an obstruction at 3,008 feet).

A cement bond log with a wave train display was run in the
completed well to evaluate the bonding of the cement outside

the 12-inch casing. The cement bond between the casing,

[\
1
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cement and formation appears to be acceptable throughout the

casing.

A summary ofvthe geophysical logs and surveys run in the
injection well is presented in Table 2-3. Copies of the
geophysical logs are contained in Appendix H, and a summary
of the final TV survey run in the completed well is also

included in Appendix H.

MONITORING WELL CONSTRUCTION

Drilling of the monitoring well began in late June 1987 and
was completed in September 1987. The purpose of this well
is to detect any upward migration of the injected fluid into
portions of the Floridan aquifer containing water with less
than 10,000 mg/l total dissolved solids and into the first

permeable zone above the confining zone.

The monitoring well is a two-zone well which monitors the
intervals between 950 and 1,175 feet and between 1,730 and
1,800 feet. Drilling of the pilot hole, geophysical
logging, reaming and casing installation progressed in

stages as follows:

1. Drilled a 4l-inch hole and set 40 feet of 36-inch

casing.

2. Cemented the casing with 52 sacks of ASTM Type II neat
cement.

3. Drilled a 9-7/8-inch pilot hole to 205 feet, and ran

geophysical logs.

4, Reamed a 29-inch hole to 205 feet in depth through the

surficial aquifer and into the underlying clay.
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Table 2-3

INJECTION WELL GEOPHYSICAL LOGGING SUMMARY

a
or Surveys Run

Date Well Progress and Casing Depth Purpose
5/2/87 54" pit casing to 40 C,G,E 1. Evaluate the shallow freshwater aquifer.
12-1/4" pilot hole to 200" 2. Establish the top of the clay and the 42"
casing setting depth.
5/8/87 42" casing to 195! C,G,LSN 1. Hydrogeologic definition of the Florida
12-1/4" pilot hole to 894" aquifer.
2. Establish the 32" casing setting depth.
5/23/87 32" casing to 850! C,G,LSN,TS,FR 1. Hydrogeologic definition of the Floridan
12-1/4 pilot hole to 2,005 DI aquifer.
2. Identify monitoring intervals.
3. Establish the brackish/saltwater interface.
4. Qualitative evaluation of the upper confining
beds above the injection zone.
5. Establish the 22" casing setting depth.
6/25/87 22" casing to 1950°' C,G,LSN,TS,FR 1. Hydrogeologic definition of the injection
12%" pilot hole to 3,324' FR T .FV zone.
p''p’p 2. Qualitative evaluation of the confining beds
above the injecticn zone.
3. Identification of transmissive zones in this
interval.
4. Establish the 12" casing setting depth.
6/26/87 22" casing to 1,950' TV 1. To visually evaluate the confining and
12%" pilot hole to 3,324 injection zones.
7/7/87 12" casing to 2,750 TS 1. Identify the top of the first stage of cement
outside the 12" casing.
7/11/87 12" casing to 2,750"' Ts 1. To verify integrity of cement on final
casing.
7/14/87 12" casing to 2,750 CBL,WTD 1. To verify integrity of cement on final

7 stages of cement pumped

gnR196,/47d
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LT1-2

Table 2-3 (continued)

Date - Well Progress and Casing Depth or Surveys Run® Purpose

7/30/87 Well completed TV 1. To provide visual background record of casing,
confining and injection zones.

8/5/87 Well completed TS, C 1. Background static temperature and caliper logs.

a .
Abbrevations for logs and surveys are as follows:

E = Single point electric and SP
LSN = Long and short normal electric and SP
C = Three-arm mechanical caliper
T, = Temperature - static
Tp = Temperature - pumped
FVp = Fluid velocity (propeller flowmeter) pumped
FRS = Fluid resistivity, static
FRP = Fluid resistivity, pumped

TV = Television survey
CBL = Cement bond, variable density
WTD = Wave train display

DI = Dual induction

gnR196/47d
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11.

12

13

14.

gnR196A/006

Installed a 24-inch steel casing to 193 feet and
cemented with 281 sacks of Type II cement with

4-percent bentonite.

Drilled a 9-7/8-inch hole to 1,000 feet in depth into
the upper producing zone of the Floridan aquifer, and

ran geophysical logs.
Reamed with a 22-inch bit assembly to 958 feet.

Installed 950 feet of 16-inch steel casing and cemented
with 911 sacks of ASTM Type II cement with 2 percent

bentonite, and 105 sacks of Type II neat cement.

Drilled a 14-3/4-inch hole to 1,418 feet and developed
the well at 2,000 gpm for 1 hour.

Pumped the partially completed monitor well for a water

source for injection testing.

Resumed drilling a 14-3/4-inch hole to 1,760 feet, with
the interval from 1,580 to 1,760 feet drilled by

reverse air open circulation, and ran geophysical logs.

Installed 1,730 feet of 6-5/8-inch steel casing and
cemented with 851 sacks of ASTM Type II cement with
2-percent bentonite, and 86 sacks of Type II neat

cement.

Ran a pressure test on the 6-5/8-~inch casing at 100 psi

with no pressure drop after one hour.

Drilled out the plug and cleaned out the hole to a
final total depth of 1,800 feet, and ran geophysical
logs.

[\
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15. Developed the lower zone by airlifting and the upper
zone by flowing for 48 hours, and took background water

quality samples.
l16. Completed the wellhead.
Figure 2-3 shows a diagram of the injection and monitor
wells with the casing depths and cemented and monitoring

intervals.

CASINGS AND CEMENTING

The surface casing in the monitoring well is black steel
conforming to ASTM 139, Grade B, manufactured by the auto-
matic submerged arc welding process, and butt-welded. All
other casings conformed to ASTM A53 Grade B, furnished with
plain beveled ends. The casings were installed, central-
ized, and cemented using the same methods used on the
injection well casings. A summary of the monitoring well
casings is presented in Table 2-4, and a summary of the

cement used 1is presented in Table 2-5.

Selection of the final casing setting depth was reached
after numerous discussions and meetings with the Technical
Advisory Committee (TAC). The permitted design anticipated
the lower monitoring interval to be between 1,650 to

1,800 feet. The final setting depth of the 6-5/8-inch
casing was 1,730 feet, with an open hole interval to

1,800 feet. Pertinent correspondence related to this issue

is found in Appendices A and F.

GEOPHYSICAL LOGS

The geophysical logs run in the hole to 1,800 feet confirmed
the depths of the producing zones indicated on the injection

well logs. Table 2-6 summarizes the monitor well logs.

[\
I
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Table 2-4
MONITORING WELL CASING SUMMARY

Depth Cemented

Wall (feet Interval

Diameter Thickness ‘ below pad) (feet)
(inches) (inch) From To From To
36 0.375 0 40 0 40
24 0.500 0 193 0 193
16 0.500 0 950 0 950
6-5/8 0.562 0 1,730 1,175 1,730
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Table 2-5

MONITOR WELL CEMENT SUMMARY

Cemented
Casing Interval
Cemented Number (feet)

Date {inch) Type of Cement (API) of Sacks From To
6/30/87 36 Type II Neat 52 40 0
7/5/87 24 Type II with 4% Bentonite 222 200 50
7/6/87 24 Type II with 4% Bentonite 59 50 0
7/17/87 16 Lead: Type II with 2% Bentonite 786 .

950 135
Tail: Type II Neat 105
7/18/87 16 Type II with 2% Bentonite 125 135 Surface
8/8/87 6-5/8  Lead: Type II with 2% Bentonite 395
1,730 1,475
Tail: Type II 86
8/8/87 6-5/8 Type II with 2% Bentonite 310 1,475 1,331
8/9/87 6-5/8 Type II with 2% Bentonite 146 1,331 1,175
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Table 2-6

MONITORING WELL GEOPHYSICAL LOGGING SUMMARY

Purpose

Well Progress Types of Logs
Date and Casing Depth or Surveys Run
7/2/87 36" casing to 40' G,LSN
9-7/8" hole to 205'
7/11/87 24" casing to 193' C,G,LSN
9-7/8" hole to 1,000'
8/6/87 16" casing to 950" C,G,LSN,TS
14-3/4" pilot hole FRS,FV
to 1760" p
8/18/87 6~5/8" casing to CBL,WID
1,730"' cement to
1,175'
8/18/87 5" hole to 1,800" C,TS

@abbreviations for logs and surveys are as follows:

LSN = Long and short normal electric and SP

G = Natural gamma ray

C = Three-arm mechanical caliper

TS = Temperature, static
FVp = Fluid velocity (propeller flowmeter), flowing
FR_ = Fluid resistivity, static

CBL = Cement bond, variable density

WTD = Wave train display

gnR196/47¢c

Establish the 24"
casing setting depth.

Identify the top of the
Floridan aquifer
Establish the 16" casing
setting depth.

Identify transmissive zones
for monitoring intervals.
Establish the 6-5/8" casing
setting depth.

Confirm the adequacy of
cement outside the 6-5/8"
casing.

Characterize lower
monitoring interval.



At least two producing zones were identified from the
geophysical logs run in both the injection and monitor
wells. The upper zone is monitored through the uncemented
annulus around the 6-5/8-inch casing from the top of the
cement at 1,175 feet to the bottom of the 16-inch casing at
950 feet. The lower monitoring zone is penetrated by the
open hole below the 6-5/8-inch casing from 1,730 to

1,800 feet.

Section 4 of this report contains a discussion of water

quality in the monitoring zones.

GEOLOGY

BACKGROUND

Stratigraphic information is available from other injection
wells drilled in St. Lucie and neighboring counties, and
from nearby oil test wells drilled in the 1950's. The GDU
South Port WWTP injection well, drilled in 1982, is the
closest injection well for which data were available, at
6.6 miles south-southeast of the site. The City of Stuart
injection well is approximately 10 miles southeast of the
site, east of U.S. 1 in the City of Stuart, and the
Hercules, Inc. well in Vero Beach is approximately 20 miles
north of the site. Two Amerada Petroleum Company wells,
Cowles Magazine, Inc. #1 and #2, were drilled one section
(Sec. 19, T36S, R40E) west of the North Port St. Lucie well.
Data from all these wells indicate that a thick sequence of
dolomites, limestones and clays exist in the region and at
the GDU North Port St. Lucie WWTP injection well site. The
recently completed well at Jensen Beach was not included in
this review since the drilling data were not readily

available.

24
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Figure 2-3 depicts in part the major stratigraphic units
encountered while drilling the injection well to a total
depth of 3,324 feet. Strata encountered at this site range
in age from Paleocene to Pleistocene, with the Paleocene
Cedar Keys Formation being the oldest formation penetrated.
Stratigraphic unité of Eocene age include the Oldsmar
Limestone, the Lake City and Avon Park Limestones, and the
Ocala Group. Oligocene-age limestones, the Hawthorn
Formation of Miocene age, and the Pleistocene Anastasia

Formation and Pamlico Sand are also present.

A generalized northwest-southeast geologic section from the
Hercules well in Indian River County to the City of Stuart
well in Martin County was constructed using data from the
oil test wells and injection wells (Figure 2-4 and 2-5).
The regional extent of the formation, their rélatively
uniform thickness, and the general dip to the soﬁtheast is

illustrated in these figures.

LITHOSTRATIGRAPHIC DESCRIPTIONS

Paleocene Series

Cedar Keys Limestone. The Cedar Keys Limestone is the

oldest formation encountered, at an approximate depth of
3,260 feet. Cole (1944) originated the term "to cover the
rocks encountered in wells in peninsula and northern Florida
from the first appearance of the Borelis fauna to the top of
the Upper Cretaceous" (p. 28)." Chen (1965) later
characterized the Cedar Keys Limestone as conformable with
the overlying Oldsmar Limestone, with a distinct change in
lithology marking the top of the bed. The formation top is
identified by a gray, slightly calcitic, microcrystalline
dolomite that is not usually fossiliferous. The top is

slightly to commonly gypsiferous and is indicated by a

25
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relatively low resistivity curve on electric logs (Chen,
1965) . Guide fossils for the Cedar Keys Limestone are

Borelis gunteri and Borelis floridanus, the top of whose

range occurs near the top of the Cedar Keys Limestone. Chen
(1965) also describes the formation as grading to

interbedded dolomite and anhydrite beds in its lower part.

Puri and Winston (1974) indicate that thick anhydrite strata
usually occur in the Cedar Keys Limestone about 200 feet
below the formation top, and that in some wells, dolomitized
grainstone skeletal limestones occur immediately below the
formation contact. Along the east coast, they note that the
Cedar Keys lithology consists of tan to brown anhedral to
porous euhedral dolostone. Puri and Winston picked the top
of the Cedar Keys Limestone in Amerada Cowles Magazine #2
well, approximately one mile west of the injection well, at
3,060 feet below land surface based on the typical Cedar

Keys electric log marker.

A lithologic log of the Amerada Cowles Magazine Inc. #1 well
was obtained from the Florida Geological Survey files
(Reference #W-4086). Chen used this well, which is located
approximately 1% miles west of the site, in making cross
sections for Florida Geologic Survey Bulletin 45. He picked
the top of the Cedar Keys Limestone at 3,230 feet in depth,
based on grain size and color of the dolomite, and provided

these remarks:

"l. No evaporites present in this well (at least at
0-5300")
2. The Cedar Keys Limestone composed entirely of

dolomite with a better degree of crystallinity

than other wells in the region studied."
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No anhydrites were found at the GDU North Port St. Lucie
well. The natural gamma ray log shows no strong deflections
to the left that would be indicative of anhydrite (Keys and
MacCary,‘197l). No evidence of the guide fossils was noted.
However, a sharp deflection to the right occurs on the
electric log at a depth of 3,270 feet. The caliper log
clearly shows the highly cavernous portion of the hole
ending at a depth of 3,220 feet, where it returns to
gauge-hocle size. Puri and Winston (1974) indicated that
highly transmissive zones occur primarilv in Eocene—age
strata, with a few cavities occurring in the middle sections
of the Cedar Keys Limestone. The first light gray dolomite
occurs at 3,220 feet in depth, and calcareous dolomites
still showing evidence of skeletal-pellet limestones are
noted below that depth in the lithologic log (Appendix B).
Consequently the contact between the Cedar Keys Limestone
and Eocene-age formations is placed in the interval 3,220 to
3,270 feet in depth. This contact occurs at a depth of
3,300 feet at the GDU South Port well, and at approximately
3,200 feet deep at the City of Stuart's well.

Eocene Series

Oldsmar Limestone. The Oldsmar Limestone may be charac-

terized as predominantly limestone and dolomite, with minor
components of chert, gypsum, and peat. The formation was
initially described as a biostratigraphic unit with four
distinct faunal zones. Disagreement exists in the litera-
ture as to whether the formation is conformable with the

underlying and overlying formations.

Chen (1965) describes the limestone as "usually light brown
to chalky white, rather pure, porous, and fossilferous,"
with some reef-like beds in northern Florida, while the
interbedded dolomites are typically "brown to dark brown,

rather porous, fine to coarse crystalline, commonly

gnR196A/006
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saccharoidal textured." At the Amerada Cowles Magazine #1
well, the Oldsmar Limestone occurs at a depth between 2,270
and 3,230 feet, and consists of interbedded, highly
fossiliferous limestone and fine crystalline dolomite. Puri
and Winston (1974) show the top of the Oldsmar Limestone in
the Amerada Cowles Magazine #2 occurring at approximately
2,180 feet in depth. The top of the Oldsmar Limestone
occurred at 2,330 feet at the GDU South Port St. Lucie site,
and at 2,400 feet in depth at the City of Stuart well.

The top of the Oldsmar Limestone occurs at 2,400 feet in
depth at the GDU North Port St. Lucie site. A sharp
lithologic break occurs between the 2,400 to 2,410 foot
depth, where the dolomite and chert of the lower Lake City
Limestone are underlain by white to very pale orange,
'glauconitic, friable limestone. The natural gamma ray and
céliper logs of the pilot hole in this interval clearly
indicate the transition from dolomite to a soft limestone.
The white limestone is a predominantly homogenecus unit with

minor amounts of chert and few Pseudophragmina sp. until

approximately 2,620 feet in depth. The peak on the natural
gamma ray log at a depth of 2,500 feet is believed to

result from the glauconite content of this limestone. The
natural gamma ray log shows low counts indicating limestone
throughout the 2,400 to 2,620 foot depth interval except for
this peak. Between 2,620 to 2,880 feet, thé limestone is a
very pale orange, micritic-pellet, well-cemented limestone
that has been somewhat dolomitized. Increasing gamma ray
counts over this interval reflect that dolomitization has
occurred, and the straight line seen on the caliper log over
portions of this interval reflects the high degree of

cementation. The limestone is also coralline in parts.

Another distinguishable break occurs at 2,890 feet in depth,
when the dolomitized portion of the lower Oldsmar Limestone

is encountered. A gauge hole with cavities is indicated on
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the caliper log, and the lithologic log indicates a sharp
change to dolomite, which persists for the total depth of
- the hole. The Boulder Zone portion of the Oldsmar thus
occurs from 2,890 to 3,220 feet deep at this site (330 feet
vthick), while at the GDU South Port site it only occurs in
the lower 200 feet of the Oldsmar Limestone, from 3,100 to
3,300 feet deep. The Boulder Zone at this site is most
clearly indicated on the caliper log of the pilot hole.

Lake City Limestone. Chen (1965) characterizes the Lake

City Limestone, of middle Eocene age, as a formation of
interbedded, highly fossiliferous limestone and brown to
dark brown dolomite. The existence of an unconformity
between the overlying Avon Park and the Lake City is
uncertain, while the base is conformable with the Oldsmar
(Chen, 1965). The first appearance of the foraminifera

Dictyoconus americanus has commonly been used to mark the

top of the Lake City Limestone. Thin laminae of peat and
anhydrite and gypsum impregnation are also common
(Stringfield, 1966). The base of the Lake City Limestone is
characterized by a thick sequence of dark brown, finely

crystalline dolomite (Chen, 1965).

Johnson (1984) logged 938 wells in 32 counties in peninsular
Florida, and has characterized the Paleocene-age to
Pliocene-age geologic formations according to their natural
gamma ray and electric log signatures. He reports that the
Lake City Limestone is divided into an upper gamma ray zone,
and a lower gamma ray zone of somewhat higher intensity that
correlates with the basal dolomite section. The formation
top in southeast Florida is easily detected from the natural
gamma ray log by an abrupt shift to a lower-intensity trace
immediately below the higher trace of the lower Avon Park

dolomitic zone.
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At the Amerada Cowles Magazine #1 well, the Lake City
Limestone occurs between the interval from 1,370 to

2,270 feet in depth, and consists mostly of fossilifercus
limestone with interbedded fine crystalline dolomite. Near
the base of the formation, the limestone becomes cherty.

The characteristic basal dolomites of the Lake City
Limestone occur in this well as cherty, dark brown, fine
crystalline dolomite. The basal dolomites were not noted at
the GDU South Port well site, but were found at the Hercules
well site in the approximate interval from 1,960 to

2,120 feet deep.

The Lake City Limestone at the GDU North Port WWTP site
occurs between the intervals 1,620 and 2,400 feet in depth.
The formation has lithologically distinctive upper and lower
portions, and has almost no interbedding. The upper portion
is predominantly a very pale orange, skeletal to
skeletal-micritic, poor to moderately well-cemented, highly
fossiliferous limestone. Numerous foraminifera species

occurs in the Lake City including Operculinoides jennyi,

Dictyoconus americanus, Lepidocyclina sp., and

Pseudophragmina sp. In the interval from 1,710 to

1,810 feet deep, the D. americanus were so numerous that the

individual specimens (averaging 2 - 3 mm in diameter across
their base) comprised from 20 to 80 percent of the sample at
that depth.

The lower portion cf the Lake City Limestone begins at

2,160 feet, when an abrupt change to dolomite occurs. The
dolomite is moderate to dark yellowish brown, with very fine
subhedral crystals, slightly sucrosic, and with good
alteration and well-developed intercrystalline porosity.

The chert content in this lower interval ranges from 5 to

25 percent. A core taken in the interval 2,245 to

2,255 feet deep shows that the chert occurs as discrete

nodules embedded in the dolomite.
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The natural gamma ray and caliper logs clearly indicate the
lithologic divisions of the Lake City Limestone. A low
gamma ray count and a washed-out hole correlate with the
homogeneous, moderately cemented limestones of the upper
Lake City. A slightly higher gamma ray count and a
gauge-size hole with cavities in the interval 2,120 to

2,400 feet correlates with the basal cherty dolomites. The
characteristic trace of the upper contact with the Avon Park
(Johnson, 1984) is well illustrated on the natural gamma ray
log, and a slight increase in gamma ray intensity is noted

in the lower portion of the formation.

Avon Park Limestone. Chen (1965) described the Avon Park

Limestone of late Middle Eocene as a light brown to brown,
porous, finely fragmental limestone with abundant

Coskinolina sp., Litucnella sp., Dictyoconus sp. and other

diagnostic foraminifers, and a brown to dark brown, rather
porous, very fine to medium crystalline, saccharoidal
dolomite (p. 59 - 60). A basal unit of thick, dark brown,
nonfossiliferous, crystalline dolomite also exists.

Lichtler (1960) describes the Avon Park in Martin County as
a "cream to tan, hard to medium soft, rather pure, chalky to
finely crystalline limestone," but he also reports that
wells have not penetrated it completely, and may not have
encountered the basal dolomites. Lichtler also reports that

the index fossil echinoid Peronella dalli was recovered from

a few deep wells in Martin County.

Johnson (1984) divides the Avon Park into two zones based on
characteristic natural gamma ray patterns. The upper Avon
Park, usually unconformably underlying the Ocala Group, is
recognized by a distinguishable increase in gamma ray
intensity from the low-intensity Ocala. The increase may be
a single sharp peak marking the contact or several

low to medium intensity peaks. The lower gamma ray zone,

corresponding to the basal dolomitic zone, is characterized
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by several peaks of slightly higher intensity or a
continuous trace of higher intensity without peaks (Johnson,
1984).

The Avon Park at the Amerada Cowles #1 well occurs from 830
to 1,370 feet deep, with fossiliferous limestone in the
upper portion and the brown to dark brown, fine crystalline
dolomite occurring in the lower 380 feet of the formation.
At the GDU South Port well, the Avon Park Limestone is a
soft, homogenous limestone in the upper part of the
formation (1,000 to 1,200 feet) and has a relatively thin
basal dolomitic unit from 1,660 to 1,720 feet deep.

The reported top of the Avon Park Limestone at the GDU North

Port site is based on the first appearance of Dictyoconus

cookei, which occurs at a depth of 860 feet in the injection
well and 830 feet in the monitor well. Other characteristic

foraminifera noted from this formation include

Lepidocyclina sp., Operculinoides sp., Textularia sp.,
Coskinolina floridana sp., Globigerina sp., and a few small
echinoids tentatively identified as Peronella dalli. The

formation is a homogeneous fossiliferous limestone only in
the upper few tens of feet, and grades into an interbedded
limestone and dolomite sequence with traces of claystone.
The interbedding is best shown on the caliper log, and the
high percent of dolomite (as compared to the gamma ray trace
in the upper Lake City Limestone) is shown by the higher

counts on the natural gamma ray log.

The formation top is also selected based on the criteria
Johnson (1984) developed. The natural gamma ray logs run on
the pilot hole from 0 to 990 feet and from 750 to 2,000 feet
on May 8 and 23, 1987 respectively, demonstrate the
characteristic trace Johnson described. After the
low=-intensity trace of the Ocala Group, two strong peaks are

shown at approximately 840 and 870 feet. The lithologic log
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also indicates some minor glauconite through this interval,
which provides further support for the presence of an
unconformity. Natural gamma ray peaks on the monitor well
log are noted at 832 and 870 feet in depth.

The basal dolomites begin at approximately 1,450 feet deep
and persist until the contact with the Lake City. The
caliper log shows a gauge hole with spikes, typical of a
fractured cavernous dolomite. The induction electric log
most clearly shows this unit by a sharp increase in
resistivity in the interval from 1,450 to 1,600 feet deep,
indicating the increasing dolomite in the lower 150 feet of
this formation. The lower gamma ray zone Johnson (1984)
described 1is also detectable on the North Port St. Lucie
natural gamma ray log over the interval from approximately

1,490 to 1,600 feet deep.

The monitor well penetrated a much more dolomitized portion

of this formation, especially in its upper half.

Ocala Group. The Ocala Group of Upper Eocene age rests

unconformably on the Avon Park Limestone, and is overlain
unconformably by Oligocene or post-Oligocene-age strata
(Chen, 1965). The group has been divided into two or three
formations by various authors, but will be treated as a
group in this report. Chen (1965) described the group in
peninsular Florida as consisting of "chalky white to very
light brown, porous and not well consolidated, finely
fragmental to microcoquinoid..y[with] the fossils and fossil
fragments loosely cemented by a sparry calcite matrix."
Large foraminifera characteristic of the Ocala Group include

Lepidocyclina ocalana, Operculinoides sp., and Heterostegina

ocalana. Bryozoan and echinoid fragments are also common.

Thickness of the Ocala Group in Indian River County ranges

from 50 to 200 feet (Crain, et al., 1975). The approximate
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interval of the Ocala Group at the Hercules site ranges from
680 to 850 feet in depth. 1In Martin County the Ocala Group
is generally less than 100 feet thick (Lichtler, 1960), and
thins south of St. Lucie County to approximately 30 feet in
southwest Martin County (Johnson, 1984). The Ocala Group
occurs between 690 and 830 feet in the Amerada Cowles
Magazine #1 well. A Florida Power and Light core (AG-106),
located at 27°20'15"/80°18'50", penetrated the top of the
Ocala at a depth of 680 feet (Armstrong, et al., 1985). The
North Port St. Lucie site is located at 27°20'09"/80°21'03",

less than 2 miles to the northwest.

Johnson (1984) reports that the Ocala Group typically has
the lowest natural gamma ray trace run on water wells in his
study area, and that the formation can be divided into an
upper gamma ray zone of low intensity and a lower zone
showing slightly higher intensity. In St. Lucie and Indian
River Counties the upper zone of the Ocala Group is a pure,
recrystallized limestone with a very low intensity natural

gamma ray signature.

The Ocala Group occurs between 720 and 830 feet at the GDU
North Port St. Lucie site. The formation top is based on

the first appearance cf Lepidocyclina sp. and on the drop in

natural gamma ray intensity from the basal peaks of the
overlying Oligocene-age limestone. The upper and lower
gamma ray units are distinguishable on the gamma ray log,
and correlate with a lithologic break. The upper unit
occurs between 720 and 760 feet deep, while the lower unit
occurs from 760 to 830 feet deep. The break is represented
lithologically by an increase in grain size and abundance of

foraminifera, and the presence of glauconite.

[\
|
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Oligocene Series

Oligocene~age Limestones. Oligocene-age limestones exist

at the GDU North Port St. Lucie site from a depth of

578 feet to 720 feet. Disagreement exists in the literature
as to whether these limestones may be assigned to the
Suwannee Limestone. Suwannee Limestone 1is identified in
Martin County (Lichtler, 1960), with variable thickness
across a northwest-southeast trending fault. Crain, et al.
{(1975) identified up to 200 feet of undifferentiated
Oligocene limestones in the eastern part of Indian River

County, apparently only on the downthrown side of a fault.

Armstrong, et al., (1985) studied the post-Eocene deposits
in eastern Martin and St. Lucie counties in great detail,
and identified two unnamed limestones (U-A and U-B) of
Oligocene age. Of particular interest is the Florida Power
and Light Core AG-106, which is less than two miles to the
southeast of the GDU North Port St. Lucie injection well
site. Comparison ¢f the natural gamma ray log from

Core AG-106 (Figure 3 from Armstrong, et al.) with the same
log from the injection well reveals a close match of the log
signafures. The natural gamma ray peaks of Unit U-A and the
basal gamma ray marker in unit U-B are easily correlated
with the natural gamma ray signature of the North Port

St. Lucie well. Lithologic descriptions of Units U-A and
U~B may be matched with the GDU North Port St. Lucie
lithologic log, so that a yellowish-gray limestone with
sandstone and phosphate grains, equivalent to Armstrong's
Unit U=A, occurs in the interval from 578 to 610 feet in
depth. The underlying very pale orange limestones
equivalent to Unit U-B occur from 610 to 720 feet deep. The -
marker gamma ray peak in the lower portion of Unit U-B

occurs at North Port St. Lucie at 695 feet deep.
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Armstrong, et al. (1985) indicated that a sharp erosional
contact exists between the Hawthorn Formation and the
underlying limestones. In Core AG-106, he noted that the
coarse sands of the lower Hawthorn Formation had washed into
solution cavities of the underlying limestones. Evidence of
this erosional contact is also found at the GDU North Port
St. Lucie site. A sharp drop from the large natural gamma
ray peaks characteristic of the basal Hawthorn Formation is
noted at 578 feet deep. A sharp deflection to the right on
the long and short normal electric log of both the injection
and monitor wells at this depth is also indicative of an
erosional boundary. The lithologic log also shows a break,
with up to 40 percent sandstone in the interval between 570
to 580 feet deep.

Miocene Series

Hawthorn Formation. The Hawthorn Formation is present at

the North Port St. Lucie site in the interval from 150 to
578 feet in depth. It consists of a grayish-olive, clayey,
silty sand; sandstone; or silty limestone, with variable
amounts of phosphate grains, quartz grains, and shell
fragments. The natural gamma ray trace thfough the Hawthorn
Formation matches the signature from Core AG-106
exceptionally well in the lower portion of the formation.
The higher natural gamma ray activity of the Hawthorn
Formation relative to the overlying Anastasia Formation is
clearly shown on the natural gamma ray log of the monitor

well.

Pleistocene Series

Anastasia Formation. The Anastasia Formation of Pleistocene

age 1s a principal source of groundwater in Indian River,
St. Lucie, and Martin Counties. It occurs to depths of 100

to 170 feet below land surface, and lies unconformably on
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the older formations in Martin County (Lichtler, 1960). 1In
St. Lucie County, it consists of sand, shell beds, and
interlayered sandy limestone or sandstone, with consolidatéd
coquina occurring in the central part of the county (Bearden,
1972). 1In eastern St. Lucie County, permeable coarse sand
and shell, and consolidated sand and shell occur in the
interval between 60 and 130 feet deep. The Anastasia is

overlain unconformably by the Pamlico Sand (Bearden, 1972).

The Anastasia Formation occurs between 20 and approximately
150 feet at the GDU North Port St. Lucie site. It is
characterized by a poorly sorted, unconsolidated shell hash,
with some slightly phosphatic sandstone in its upper
portion. The lower portion of the Anastasia Formation also

consists of sandy limestone.

Pamlico Sand. St. Lucie County lies in the Atlantic Coastal

Lowlands physiographic province, and is covered by a veneer
of Pleistocene Pamlico Sand where the elevation is less than
25 feet above present sea level (Bearden, 1972). The sand
occurs from land surface to 20 feet below land surface, and
consists of an unconsolidated, very fine to coarse,

subangular quartz sand with some organic matter and shell.
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Section 3

HYDRAULIC TESTING

Several testing methods were used to characterize the
confining and injection zones. The testing program
developed for this site consisted of rock core analyses
through the confining zone, a short duration well
development, and a l6-hour step injection test. Two
limitations existed on the testing: the storage capacity of
the lined pond and the producing capacity of the monitor
well.

INJECTION WELL ROCK CORES

Coring was conducted to characterize the confining beds
above the injection zone. Five coring operations were made
while drilling the 12-1/4-inch pilot hecle. Table 3-1
summarizes the coring program, and provides a lithologic

description of the cores.

Cores were taken from 2,100 to 2,634 feet, with recovery
varying from 8 feet to over the full 10 feet. All cores
~were drilled using a 10-foot core barrel and a tungsten

carbide-tipped core bit.

Portions of the cores at least 6 inches in length were
selected and sent to Ardaman and Associates, Inc. for
determination of the vertical and horizontal coefficient of
permeability and porosity. The results of the vertical and
horizontal permeability, and the pcrosity, from the core
samples are shown in Table 3-2. Appendix B contains the

actual laboratory reports.
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Table 3-1
SUMMARY OF LITHOLOGIC CORE INTERVALS AND DESCRIPTIONS

Interval Cored (ft) Recovery (ft) Interval Sent to Lab Lithology
2100-2110 10 2101-2101.8 Limestone, micritic-skeletal, white to
2108.2-2109 very pale orange, coarsely micrograined to

very fine, chalky, moderately
well-cemented, interparticle porosity.

2245-2255 8 2249-2250 Dolomite, moderate yellowish brown, very
) 2253.5-2254 fine to fine subhedral crystals, moderate
to good alteration, well-cemented,
slightly sucrosic, moldic and
intercrystalline porosity; chert nodules.

2425-2435 10 2425-2426.2 Limestone, skeletal-pellet-micritic, very
2430-2431 pale orange, coarsely micrograined to
fine, granular appearance, chalky, poorly
cemented, slightly glauconitic,
interparticle porosity.

2445-2455 10+ 2449-2450 Limestone, skeletal-pellet-micritic, white
2451-2451.75 to very pale orange, coarsely micrograined
to fine, poorly cemented, chalky, chert in
lower 5 feet replacing Dictyoconus sp.,
interparticle porosity.

2624-2634 9.5 2628-2629 Limestone, micritic-pellet~skeletal, very
2632.5-2633.2 pale orange, micrograined to very fine,
very well cemented, granular appearance,
interparticle porosity.
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Depth
(ft)

2101.0-2101.8
2101.0-2101.8

2108.2-2109.0
2108.2-2109.0

2249.0-2250.0
2249.0-2250.0

2253.5-2254.0
2253.5-2254.0

2425.0~2426.2
2425.0-2426.2

2430.0-2431.0
2430.0-2431.0

2449.0-2450.0
2449.0-2450.0

2451.0-2451.8
2451.0-2451.8

2628.0-2629.0
2628.0-2629.0

2632.5-2633.0
2632.5-2633.0

Note: Core analyses performed by Ardaman and Associates, Orlando, Florida.
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CORE ANALYSIS SUMMARY

Table 3-2

GDU NORTH PORT ST. LUCIE INJECTION WELL

Orientation
(Horizontal or

Vertical)

\Y
H

Coefficient of
Permeability

(cm/sec)

4.5x10_
5.4x10

4.4x10_
3.3x10

3.5%x10_
1.4x10

2.8x10_
1.2x10

6.7x10_
5.7x10

1.6x10_
3.4x10

3.5x10_
8.9x10

2.3x10_
1.1x10

4.1x10°
1.9x10

5.0x10_
1.5x10

5
5

5
5

7
7

3
3

4
4

5
4

6
5

5
5

5
4

4
4

Porosity
(Gs=2.70)
(%)

35
35

32
31

34
36

35
38

31
30

25
30

31
32

Dry
Density

(pcf)

109.2
108.7

114.6
115.7

147.0
152.8

105.8
114.5

109.5
10%.1

111.6
108.5

109.8
104.0

116.5
117.2

125.7
117.6

116.3
115.1



Further evidence supporting the confining nature of the
cored intervals is found by comparing the fluid velocity,
caliper, and natural gamma ray logs of the pilot hole.
Within the 1,650- to 2,300-foot interval above the 2,300 to
2,400-foot flow zone, a sharp reduction in fluid velocity,
an overgauge-sized hole, and a low intensity natural gamma
ray count (indicating a clean limestone) all indicate

confinement.

The upper Oldsmar Limestone, whose top occurs at 2,400 feet,
is the lowermost confining sequence above the injection
zone. Confinement from 2,400 to 2,890 feet is indicated by
the same pattern of a sharp reduction in fluid velocity, an
oversized hcle, and a low natural gamma ray count.
Straight-line overgauge traces on the caliper log may be due
to the impregnated chert noted in the cores taken from this
interval. This confining sequence persists until
approximately 2,890 feet, when the top of the "Boulder Zone"

portion of the Oldsmar Formation is encountered.

INJECTION TEST OF 12-INCH CASING

After completing the injection well to a total depth of
3,324 feet, the well was developed for 2 hours at
approximately 2,000 gpm, and the monitor well was drilled to
a depth of 1,418 feet. A l6-hour step rate injection test
was run to evaluate the hydraulic characteristics of the

injection well and to finalize-the injection pump design.

Brackish water from the monitoring well was used for the
injection test. Chloride values of monitor well fluid from
the 1,400-foot depth were approximately 1,065 to 1,315 mg/1l
(Appendix D). The monitor well was cased to 950 feet with a
l6-inch casing, and open with a 15~-inch hole to 1,418 feet

for the test.
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A vertical turbine pump was installed in the monitor well
and discharged into a 1l2-inch pipe connected to the
injection well. A Flow Research Corporation Series 1,000
flow meter, an inline propeller type with a totalizer,
measured the flowrate. A Helicoid 10-inch pressure gauge
placed between the flowmeter and the wellhead, reading from

0-100 psi, measured the injection pressure.

The test was originally designed to be 16 hours in duration,
withlstep rates between 500 and 2,800 gpm. The injection
test began on July 25, 1987, but due to several interrup-
tions, was not completed until July 28, 1987. The total
duration of the test was 17 hours, with the last 12 hours
continuing uninterrupted. A second 1 hour injection test
was run on July 30, 1987. The major reason the injection
test had to be interrupted was that inadequate diesel motors
and pump bowls were initially available. Once pumps and
motors that could sustain the 2,800 gpm rate were supplied,

the test proceeded without interruption.

After stepping up the injection rates from 700, 1,000,
1,400, and 2,000 gpm, the test was run at 2,940 gpm for

12 hours, reaching a maximum head of 121 feet (52.5 psi) of
water after 30 minutes of pumping. Using a Hazen-Williams
friction coefficient of 140, an average value for good,
clean seamless steel pipe, the friction loss in the 12-inch
casing is 51.8 feet (22.4 psi) of water. After the test, a
static head of 50.8 feet (22 psi) of water was measured.
The hydraulic loss (friction plus static) thus accounts for
103 feet of the 121 feet of head, which indicates that

18 feet or 7.8 psi of injectidn pressure is due to the

formation.

After 12 hours of injecting at 2,940 gpm, the test was
terminated. A second, 1 hour injecticn test was run on
July 30, 1987. Both tests are summarized in Table 3-3 and

the data from the tests are found in Appendix C.
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Table 3-3
STEP INJECTION TEST SUMMARY-COMPLETED INJECTION WELLa

Injection Duration Maximum Injection
Rate (gpm) (hours) Head (feet above pad)

0 - 50.8 Static
700 0.5 57.5
1,000 9.25 65.7
1,400 0.5 71.5
2,000 0.5 80.7
2,940 12 121.1
2,800 1 113

aInjection testing occurred from July 23-30, 1987.
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Section 4

OPERATING AND MONITORING SYSTEMS

GENERAL SYSTEM DESCRIPTION

The present effluent disposal system at the North Port: St.
Lucie WWTP .i1s limited to spray irrigation on a pine flat
woods site to the northeast of the WWTP. The new Class I
injection well system will inject excess effluent into a
cavernous dolomite formation containing saltwater at a depth

of over 2,900 feet below ground surface.

The new injection system includes the effluent pump station,
hydraulic surge protection appurtenances, injection and
multizone monitoring wells, and instrumentation and
controls. The existing north ponds will be utilized for
emergency storage of effluent should the pump station be out
of service. An overflow to the adjacent canal north of the
site is provided should the emergency storage ponds be

filled before the pump station can be restored to service.

SPRAY IRRIGATION SYSTEM

The existing spray irrigation system will remain in place
once the injection system is online. Following the
construction of the planned golf course on the existing
spray site, the spray system will continue to provide
effluent reuse through golf course irrigation. Since the
spray 1irrigation pumps are located in Pond No. 6, that
system will be operated independently of the injection
system. The injection system will serve as a backup system

to handle the flows exceeding the golf course's capacity.
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INJECTED EFFLUENT FLOW AND PUMPS

When operating normally, the effluent flows through the
existing chlorine contact basin, through the existing
24-inch piping to the south and into Pond No. 2

(Figure 2-2). This pond is lined with Fabriform and is the
wet well for the pump station. The pond is normally
operated in the fill and draw mode between elevations 14.5

and 16.5, which is approximately 450,000 gallons.

The two pumps are 3-stage vertical turbines rated at

1,840 gpm at 115 feet of head. Piping to accommodate a
third pump is included. The pumps are constant speed,
controlled by flcat switches at the pump intake structure.
The pumps are mounted in pump cans and discharge into a
common 12-inch header. From this header, piping connects to
the 12-inch injection well and to the hydraulic surge

protection system.

HYDRAULIC SURGE PROTECTION

The surge protection system is a 2,000 gallon capacity tank
with level control switches to maintain the water level in
the tank within the design operating range. Should the
water level in the tank rise or fall beyond the operating
range, an alarm will sound at the pump station and in the
lab building.

SYSTEM MONITORING AND CONTROLS

Pump operation is controlled by the float switches in the
pump intake structure. The water elevation and function of
each float switch and of the critical elevations of the

system are as follows:
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Elevation (Ft. MSL) Description

19.0 Top of pond berm
18.0 Overflow into adjacent pond
Nos: 3, 4, and 5 from Pond
No. 2
17.0 (float switch) High water level alarm
16.5 (float switch) Call lag pump to run
15.5 (float switch) Call lead pump to run
14.5 (float switch) All pumps off
13.5 Bottom of screened opening

in intake structure

12.0 to 13.0 Pond No. 2 bottom elevation

Standby power is supplied by the existing generator to

operate the system during power outages.

The flow rate and pressure are monitored via a venturi tube
flow insert located in the above ground piping at the
injection well. The flow rate and injection pressure are
indicated and recorded in the lab building. The multizone
monitoring well located on the drilling pad with the
injection well is sampled on a monthly basis. The water
levels in the the two artesian monitoring zones are
indicated at the wellhead and will be indicated and recorded
in the lab building. Two sample flow lines run from the
monitoring well to the pump station basin for discharge of

purge water during water sampling.

The surge system controls are located at the pump station
and level switches in the surge tank add air and vent air
into/from the tank to maintain the water level, between 1'4"

and 2'2" below the top of the tank.
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An alarm sounds if the water level rises above or below
these levels following an adjustable time delay. Air can be
manually added or vented, if necessary. A rupture disk on
the tank will rupture at pressures over 125 psi. Surge
system trouble alarm and light annunciation are displayed in

the lab building.

EMERGENCY STORAGE AND DISCHARGE

Should the pump station be out of service, the effluent will
fill the lined Pond No. 2 up to elevation 17.0 and the high
level alarm will sound. The plant operator will attempt to
return the pumps to operation, but if he is unsuccessful, he
will activate the chlorination system at the effluent

splitter box to chlorinate the flow into Pond No. 2.

Ponds Nos. 3, 4, and 5 are connected and will provide an
additional 4.1 million gallons of storage to the 1.1 million
gallons in Pond No. 2. If the pumps are not back in service
when the ponds reach elevation 18.0, the operator will
activate the overflow chlorinator and chlorinated effluent
will overflow into the adjacent canal. The ponds will
provide approximately 6 days of storage at present day flows
and over 24 hours of storage at the injection well capacity
flow rate of 4.0 mgd. Additional storage may be available
in the southern ponds currently used for spray irrigation

effluent storage.
When the pump station is back in service, the stored

effluent will be pumped back into Pond No. 2 for injecticn

into the well.
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BACKGROUND MONITORING

VIDEO TELEVISION SURVEY

A color survey of the pilot hole was run to 3,294 feet on
June 26, 1987. After the well was completed, a final color
survey was attempted, but a clear picture could not be
obtained due to black suspended particles. A black and
white survey was then run to a total depth of 3,318 feet,
followed by a l-hour injection tést, and another black and
white survey was run to a total depth of 3,317 feet. The

results of the final survey are summarized in Appendix H.

BACKGROUND WATER QUALITY

Water quality samples were taken at various stages during
and after construction to establish the background water

quality of the injection and monitoring zones.

One of the most important water quality determinations is
the depth at which the total dissolved solids (TDS) of the
formation fluids exceed 10,000 mg/l. Data obtained to

determine the 10,000 mg/l interface include:

o geophysical logs on the injection and monitor
wells, ;
o water quality samples from reverse air drilling of

the injection well,
o depth samples from the injection well,

o water quality samples from reverse air open

circulation drilling of the monitor well, and
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o) water quality samples from the monitor well during

and after development.

Geophysical logs run on the injection well pilot hole to
2,005 feet include a Schlumberger induction electric log,
and CH2M HILL single point, long and short normal (LSN)
electric logs, and fluid resistivity logs. The medium and
deep induction log traces on the induction electric log
begin to separate at 1,700 feet in depth, and gradually
shift to the left (lower resistivity). The deep induction
log is also reading more conductive fluid in the formation
than in the borehole. The long and short normal traces
converge at approximately 1,700 feet, and below 1,720 feet
both the borehole and formation fluids are salty. Below
1,806 feet, the LSN log reads very low resistivities of the
salty water. The fluid resistivity log shows a gradual
shift to the left (lower resistivity beginning at 1,720 feet
in depth, and a more abrupt shift to the left beginning at
1,800 feet). The lowest resistivity value of 0.5 chm-meters

occurred at 1,840 to 1,850 feet in depth on this log.

Geophysical logs were run on the monitor well pilot hole to
1,746 feet in depth.- The LSN log is similar to the LSN of
the injection well, in that the long and short normal curves
converge between 1,700 to 1,710 feet. The fluid resistivity
log is quite different from the injection well fluid
resistivity log, showing a much lower overall resistivity
and a less erratic, more gradual decline in resistivity with
depth. These differences may be due to different borehole
sizes, and different drilling methods. Despite these
differences, the Schlumberger induction electric log, both
LSN logs and the injection well fluid resistivity log all
indicate that a change in water quality occurs at

approximately 1,700 feet.
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Water quality samples were taken while drilling the
injection well pilot hole by reverse air closed circulation.
Water quality fresher than anticipated occurred to a depth
of 2,000 feet (Appendix D) which is due to the recirculation
of fresher drilling make-up water, and from the contribution
of fresh water from flow zones in the 1,500-1,600 foot
interval. Water samples were also taken with the CH2M HILL
logger's depth sampler, with the results shown in Table 4-1.
These values indicate that a large shift in water quality

occurs between 1,680 and 1,850 feet.

Reverse ailr open circulation was used to drill the monitor
well pilot hole below 1,580 feet in an effort to obtain more
representative water quality samples. Water quality values
reported over the 1,580 foot to total depth interval
(Appendix D) are not significantly different from those

obtained from the injection well.

After the monitor well was completed, the upper zone was
developed by natural flow, and the lower zone by air lifting
for approximately 48 hours. The purpose of the well
development was to ensure that natural background was being
sampled when the complete background water quality sampling
was performed. Field water quality sampling was performed
during the well development, with the results shown in
Tables 4-2 and 4-3. The lower zone, which monitors the
interval from 1,730 to 1,800 feet, is monitoring beneath the
10,000 mg/1 interface. The transition to greater than
10,000 mg/l TDS waters occurs at approximately 1,700 feet at
this site. The depth of that interface at other sites from

Martin to Indian River Counties is depicted in Figure 2-5.
Water quality sampling to establish background water quality

of the monitoring zones was conducted on August 30, 1987 in

accordance with the parameter list provided by the South
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Table 4-

1

WATER QUALITY FROM INJECTION WELL PILOE HOLE DEPTH SAMPLES
(1670 to 1980 FEET)

Parameter
Chloride (mg/1)
Conductivity (umhos/cm)

Temperature (°C)

4Test conducted on May 23,

performed in the field.

gnR196A/009%a

Depth (Feet)

1987.

1850
7523
19,400

24.5

1980

7323
19,400

27.0

Water quality analyses



Table 4-2
UPPER MONITOR ZONE (950-1,175 FEET IN DEPTH)
WATER QUALITY DURING WELL DEVELOPMENT

Total
Specific Dissolved
Conductance Solids Temperature Chloride
Date Time (ymhos/cm) (mg/1) (°C) (mg/1)
8/28/87 3:15 p.m. 3060 1867 28.5 -
4:30 p.m, 3000 1830 28.5 -
8:00 p.m. 3090 1885 27.0 -
8/29/87 1:30 a.m. 3020 1842 23.0 --
6:30 a.m. 3080 1879 26.5 -
10:00 a.m. 3030 1848 29.5 -
11:15 a.m. 3080 1879 30.5 1300
12:45 p.m. 3070 1873 32.0 --
2:15 p.m. 3020 1842 31.0 -
3:30 p.m. 3010 1836 28.0 -
5:00 p.m. 3010 1836 28.0 1200
Note: Field pH of August 29, 1987, 5:00 p.m. sample = 7.86.

l'I‘otal Dissolved Solids (TDS) values were calculated from the relationship
TDS = Specific Conductance X 0.61.
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Table 4-3
LOWER MONITOR ZONE (1730-1800 FEET IN DEPTH)
WATER QUALITY DURING WELL DEVELCEPMENT

Total
Specific Dissolved
Conductance Solids Temperature Chloride
Date Time (umhos/cm) (mg/1) (°C) (mg/1)
8/28/87 3:15 p.m. 19,500 11,895 28.5 -
4:30 p.m. 20,000 T 12,200 28.0 -
8:00 p.m. 19,000 11,590 27.0 ~—
8/29/87 1:30 a.m. 22,000 13,420 23.0 --
6:00 a.m., 20,000 12,200 27.00 --
10:00 a.m. 20,500 12,505 28.0 --
11:15 a.m. 22,000 13,420 28.5 -
12:45 p.m. 19,300 11,773 28.5 11,147
2:15 p.m. 20,000 12,200 20.5 9,997
3:30 p.m. 20,000 12,200 28.0 --
5:00 p.m. 20,000 12,200 28.00 -
8:00 p.m. 20,000 12,200 32.0 --
11:00 p.m. 21,000 12,810 31.5 -
8/30/87 2:00 a.m 21,000 12,810 31.5 --
6:00 a.m 21,800 13,298 31.5 -
9:30 a.m 21,800 13,298 28.0 10,047
12:30 p.m 20,000 12,200 28.0 10,297

Note: Field pH of August 30, 1987, 12:30 p.m. sample = 7.63.

1 . . .
Total Dissolved Solids (TDS) values were calculated according to the
relationship TDS = Specific Conductance X 0.61.
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Florida District FDER office. That parameter list and the

actual laboratory reports are contained in Appendix D.

Two final samples were taken from the injection well after
it was completed. Between 58,000 and 78,000 gallons were
pumped prior to sampling. Results of that sampling are
found in Table 4-4. A five gallon unacidized sample
representative of the native injection zone fluid was
collected after well development, and shipped to Dr. James
B. Cowart, Florida State University. Copies of the
laboratory reports and the transmittal letter are found in

Appendix D.

Laboratory and field results from all water samples taken in
the injection zone interval indicate that water quality in
that interval more than satisfies the requirements for a
suitable injection zone. Chloride values from the completed
well were 19,400 mg/l, while total dissolved solids from the
completed well were 25,250 mg/1l.

Background and weekly water samples taken from the 87-7
series shallow monitor wells, located around the injection
pad, were discussed in Section 2. Appendix D contains the

laboratory and field results from these wells.

OPERATIONAL MONITORING

INJECTION WELL INSTRUMENTATION .

The monitoring system includes recording and indicating
instruments for flows and pressures, and periodic water
quality sampling to detect any deviation from background
values. The flow is recorded on a 24~hour circular chart
with a 0-5 mgd range, and a totalizer records the total flow

in thousands of gallons.
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Table 4-4
WATER QUALITY OF COMPLETED INgECTION WELL
{2750 to 3324 Feet)

Parameter Value
GENERAL
pH (Units) 7.45
Stability Index (2 pHs - pH) 8.77
Total Alkalinity (as CaCo03) 100
Phenolphthalein Alkalinity 0.0
Carbon Dioxide (free) 7.0
Bicarbonates ({(as HCO3-) <0.1
Hydroxides (OH-) <0.1
Color (APHA) 20
Conductivity (umhos/cm) 41,400
Field Conductivity {umhos/cm) 50,000
Calcium Hardness (as CaCO03) 5,880
Magnesium Hardness (as CaC03) 320
Total Hardness (as CaCO03) 6,200
Carbonate Hardness {as CaC03) 100
" Non Carbonate Hardness, as CaCO3 6100
Turbidity (NTU) 3.5
Odor (TON) N.O.D.
Saturation Index (pH -~ pHs) 1.32
Carbonate (as C03=) 0.1
ANIONS
Chleride 19,400
Fluoride 0.50
Sulfate 3,400
Note: Values are mg/l unless otherwise stated
N.O.D. = No odor observed.

Field Chloride = 22,100 mg/1l.
aSample collected on August 18, 1987. Water gquality

analyses performed by CH2M HILL laboratory, Gainesville,
Florida.
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The injection pressure, measured and indicated with a
pressure gauge near the wellhead, is indicated and recorded
in the lab room on another 24-hour circular chart with a

range of 0-100 psi.

Figure 4-1 shows the injection wellhead detail and the flow

tube location in the injection line.

MONITOR WELL INSTRUMENTATION

The Floridan aquifer is monitored with the two-zone monitor
well located 80 feet west of the injection well. The upper
zone, monitored through the annulus between the 16- and
6-5/8-inch casings, is open frem 950 to 1,175 feet to the
upper Floridan aquifer. This zone is artesian, and flows at
a rate of approximately 400 gpm through the 4-inch valve on

the 16-inch casing.

The lower monitoring zone is the open hole below the
6-5/8-inch casing, which extends from 1,730 feet to 1,800
feet in depth. This monitoring zone flows under natural

artesian conditions at about 25 gpm.

Continuous water level monitoring of the two monitoring
intervals is provided by two circular chart recorders
reading 0 to 30 feet of water. These recorders are housed
in the lab building. Figure 4-2 shows the monitoring

wellhead details and instrumentation.

The injected effluent and the two monitoring zones' water
quality will be monitored periodically, in acéordance with
the requirements of Section 17-28.250 F.A.C. The
operational monitoring plan will be developed with the
Technical Advisory Committee during the course of the opera-

ting permit application process.
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Section 5
SUMMARY AND CONCLUSIONS

The deep injection well system at the GDU North Port St.
Lucie WWTP in Port St. Lucie, Florida consists of a
3,324-foot deep, 1l2-inch diameter injection well, a surge
protection system, and an injection pump station with
control and monitoring instrumentation. A separate monitor

well is open to two zones above the injection zone.

The injection well has a design capacity of 4 mgd, and is
constructed of four concentric steel casings designed to
protect the underground sources of drinking water (USDW)
from possible upward migration of fluid. Four casings (plus
a 40-foot surface casing) which are fully cemented from
their bottoms to land surface, protect the surficial'
freshwater aquifer. The 42-inch outer casing was installed
to protect the water quality of the surficial aquifer, which
serves as a principal domestic and municipal supply in St.
Lucie County. The 42-inch casing is set to 195 feet and is
fully cemented from its bottom to land surface.The surficial
aquifer extends to a depth of approximately 150 feet at the

site.

The underground source of drinking water (USDW) portion of
the upper Floridan aquifer, which occurs above 1700 feet in
depth, is protected by 850 feet of 32-inch casing and

1,950 feet of 22-inch casing. The confining beds between
the base of the USDW and the injection zone are further
protected by the 12-inch seamless casing set to 2,750 feet
and cemented to land surface. Confinement is provided by
the lower Lake City Limestone and the upper Oldsmar
Limestone, in the interval from 1,700 feet to the top of the

injection zone.
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The open hole injection zone extends from a depth of 2,750
feet to 3,324 feet. The injection zone, known as the
Boulder Zone, occurs in the Lower Eocene Oldsmar Formation,
and is composed of highly fractured, cavernous dolomite.

The major zone through which the effluent exits the borehole
is in the interval from 2,890 to 3,220 feet. The effluent
will migrate radially away from the well through this zone.
Natural water quality in the lower Oldsmar Formation is
essentially that of sea water, with a total dissolved solids
value of 25,250 mg/1.

Continuous pressure monitoring and periodic water samples in
the two monitoring zones of the monitor well are designed to
detect any vertical migration of the injected fluid. The
upper zone extends from 950 to 1,175 feel in depth, and
monitors in the USDW. The lower zone is completed from
1,730 to 1,800 feet, and monitors the Floridan aquifer below
the USDW.

The hydraulic testing of the injection well demonstrated
that most of the wellhead injection pressure is attributable
to friction losses in the well and buoyancy of the fresher
injected fluid on the native saltwater. At the maximum test
rate of 2,940 gpm, the hydraulic loss (friction plus static)
accounted for 103 feet of the 121 feet of head measured at
the wellhead.

The deep injection well system provides the GDU North Port
St. Lucie WWTP with an environmentally safe backup
alternative to spray irrigation of effluent on the
surrounding pine flatwoods and new golf course. In the
unlikely event that emergency disposal procedures are
necessary, the effluent will flow into the lined Pond No. 2,
then into PQnds 3, 4, and 5, and ultimately into the Ocean
Breeze Canal. During emergency disposal to the pond(s) or
canal, the effluent from the wastewater treatment plant will

be chlorinated in accordance with Chapter 17-6, F.A.C.
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Appendix A
FDER CLASS I--~TEST/INJECTION WELL CONSTRUCTION
AND TESTING PERMIT AND RELATED CORRESPONDENCE



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

SOUTHEAST FLORIDA DISTRICT g ~d- g DALE TWACHTMANN
1900 SOUTH CONGRESS AVENUE - e ——— SECRETARY
WEST PALM BEACH. FLORIDA 33406 V8

\ 5
. m § J. SCOTT BENYON
AN et DISTRICT MANAGER

NStk o
4y 4
A7 of pLOR

ity

MAY 0 § 1987

NOTICE OF PERMIT

St. Lucie County

UIC - Class I Injection
Well Construction and
Testing Permit

Mr. Charles Fancher, Vice President
General Development Wtilities

1111 S. Bayshore Dr.

Miami, FL 33470

Dear Mr. Fancher:

Enclosed is revised and extended Permit Number UC 56-09749%7 to
construct one 12 inch (I.D.) Test/Injection Well, and one 6"
satellite monitoring well, 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, 2600 Blair Stone Road, Tallahassee,
Florida 32301; 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. '

B0OB MARTINEZ
GOVERNOR



Mr. Charles E. Fancher, Vice President
Page 2 of 2

MAY U 8 1987

Executed in West Palm Beach, Florida

STATE OF FLORIDA DEPARTMENT OF
ENVIRONMENTAL REGULATION

,{("/)L Ll )/ 77T
Donald B. White
Permitting Section Head
1900 South Congress Avenue, Sulte A
West Palm Beach, FL 33406
305/964-9668

DW:s/222

Copies furnished to:
Richard Deuerling, DER, Tallahassece
Al Mueller, Jr., DER/West Palm Beach
Paul Phillips, " "
Ron Lane, " "
David Butler, South Florida Water Management District
Mike Merritt, USGS - Miamil
Gene Coker, USEPA - Atlanta
Jim Moses, SLCHU - Pt. St. Lucie
Brian Hurley, SLCBD - Pt. St. Lucie
Michael Yates, GDU - Miami
J. 1. Garcia - Bengochea, CH2M Hill - GNV
Jeff Lehnen, CH2M Hill - GNV

CERTIFICATE OF SERVICE

This is to certify that this NOTICE OF PERMIT and all copiles
were mailed before the close of business on ‘Y“Y\a. % 19¥) to
the listed persons. - ’

Clerk Stamp

FILING AND ACKNOWLEDGEMENT FILED,
on this date, pursuant to §120.52(10),
Florida Statutes, with the designated
Department Clerk, receipt of which is
hereby acknowledged.

C:‘ '\/\’Y\LQ& &-1 %\kr i%a?.‘k C: ~ E) - S 7

Cierk ’ Date
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PERMII"I'EK I.D. NUMBER: 5156P60236
Mr. Charles E. Fancher PERMIT/CERTIF1ICATION NUMBER: UC 56-097497
Vice President DATE OF I1ISSUE: MIY 0 7 10Q7

General Development EXPIRATION DATE: May 1, 1988

Utilities COUNTY: St. Lucie

1111 South Bayshore Dr. LATITUDE/LONGITUDE: 27°20'09"N/B80°21°'03"E
Miami, Florida 33131 SECTION/TOWNSHIP/RANGE:

PROJECT: Class 1 Injection Well Con-
struction Permit (North Port St. Lucie)

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Rule 17-28. 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 Department and
made a part hereof and specifically described as follows:

CONSTRUCT: One 12-inch Class I Test/Injection well, 3300 feet deep
with a satellite monitor well. Also including a duplex pump station
and a 450,000 gallon lined pond. The well will be used for testing
and future disposal of treated wastewater effluent and will have a
maximum injection capacity limited to 8 FPS velocity.

IN ACCORDANCE WITH: Application for Permit to Construct a Class I
Injecticon Well System submitted to this agency on Department of
Environmental Regulation Form 17-1.209(9) dated December 18, 1984,
contract documents prepared by CHy;M Hill dated December, 1984 as
amended, permit extension request of March 11, 1987, current contract
documents dated December, 1986 received April 10, 1987 showing minor
modifications for the injection well, monitor well and pump station.

NOTE: Thils permit is a second extension (revised) of UC 56-097497.

SUBJECT TO: General Conditions 1-16 and Specific Conditions 1-21.

Page 1 of 11
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PERMITTEE: 1.D. Number: 5156P60236

Mr.

Charles E. Fancher PERMIT/CERTIFICATION NUMBER: UC 56-097497

Vice President DATE OF ISSUE: MY N 7 1007

GENERAL CONDITIONS:

7.

10.

11.

EXPIRATION DATE: MY 0 1 1999

The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law, access
to the premises, at reasonable times, where the permitted
activity is located or conducted for the purpose of:

a. Having access to and copying any records that must be Kept
under the conditions of the permit;

b. Inspecting the facility, equipment, practices, or
operations regulated or required under this permit; and

c. Sampling or monitoring any substances or parameters at any

location reasonably necessary to assure compliance with
this permit or Department rules.

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

I1f, for any reason, the permittee does not comply with or will
be unable to comply with any condition or limitation specified
in the permit, the permittee shall immediately notify and
provide the Department with the following information:

a. a description of and cause of non-compliance; and

b. the period of non-compliance, including exact dates and
times: or, if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being
taken to reduce, eliminate, and prevent recurrence of the
non-compliance.

The permittee shall be responsible for any and all damages
which may result and may be subject to enforcement action
by the Department for penalties or revocation of this
permit. ‘

In accepting this permit, the permittee understands and agrees
that all records, notes, monitoring data and other information
relating to the construction or operation of this permitted
source, which are submitted to the Department, may be used by
the Department as evidence in any enforcement case arising under
the Florida Statutes or Department rules, except where such use
in proscribed by Sections 403.73 and 403.111, Florida Statutes.

The permittee agrees to comply with changes in Department rules
and Florida Statutes after a reasonable time for compiiance,
provided however, the permittee does n¢t walve any otner rights
granted by Florida Statutes or Department rules.

This permit is transferable only upon Department approval in
accordance with Florida Administrative Code Rules 17-4.12 and

DER Form 17-1.201(5) Effective November 3C, 1982 Page 3 of 11



PERMITTEE: 1.D. Number: ©5156P60236

Mr.

Che-les E. Fancher PERMIT/CERTIFICATION NUMBER: UC 56-097497

Vice President DATE OF 1SSUE: MAY()7 1987

EXPIRATION DATE: MAY 0 1 1938

GENERAL CONDITIONS:

15.

16.

When requested by the Department, the permittee shall within a
reasonable time furnish any information required by law wnich 1is
needed to determine compliance with the permit. If the
permittee becomes aware that relevant facts were not submitted
or were incorrect in the permit application or in any report to
the Department, such facts or information shall be submitted or
corrected promptly.

In the case of an underground injection control permit, the
following permit conditions shall also apply:

a. All reports or information required to be submitted to the
department shall be certified as being true, accurate and
complete.

b. Reports of compliance or noncompliance with, or any

progress reports on, requirements contained in any
compliance schedule of this permit shall be submittecd no
later than 14 days following each schedule date.

c. Notification of any noncompliance which may endanger health
or the environment shall be verbally submitted to the
department within 24 hours and again in writing within 72
hours and a final report provided within two weekKs.

1. The verbal reports shall contain any monitoring or
other information which indicates that any contaminant
may cause an endangerment to an underground source of
drinking water and any noncompliance with a permit
condition or malfunction of the injection systex which
may cause fluid migration into or between underground
sources of drinking water.

2. The written submission shall contain a description of
and cause of noncompliance and if not corrected, the
anticipated time the noncompliance is expected to
continue, steps being taken to reduce, eliminate, and
prevent recurrence of the noncompliance and all
information required in accordance with Florida
Administrative Code Rule 17-28.23(4)(b).

d. The department shall be notified at least 180 days bcfore
conversion or abandonment of an injection well, unless
abandonment within a lesser period of time 1s necesse:-y to
protect waters of the state.

Page 5 of 11
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PERMITTEE: I.D. Number: ©5156P60236
Mr. Charles E. Fancher PERMIT/CERTIFICATION NUMBIR: UC 56-097497

Vice President DATE OF ISSUE: MEY 77 130
EXPIRATION DATE: 'May () 1 129
wid

SPECIFIC CONDITIONS:

F. Description of any construction problems that develop and
their status;

G. Xeroxed copies of the driller's log are to be submitted
with weekly summary:

H. Detailed description of the standard deviation survey when

) performed; _

I. Accurate records of the amount of any material such as
salt (NaCl) used during construction tc kill the flow of
the well;

J. Weekly summaries shall include a cover page summarizing

critical event occurrences such as lost equipment,
blowouts, last circulation, etc. as well as normal
milestone events:

4. The cementing program shall be submitted by the engineer at
least fifteen (15) days prior to the date the cementing is scheduled
and approval must be received before cementing begins. The format
for the estimate shall be submitted at the first scheduled meeting
with the TAC. The cementing program shall be designed with the use
of ASTM Type II cement.

5. The permittee and/or the engineer shall schedule progress
review meetings with the TAC for the purpose of reviewing the
results of tests, geophysical logging, drilling records, and
construction problems. The initial meeting will pe neld prior to
construction start-up but after the contractor has been selected.
Scheduling of future meetings shall be scheduled for the purpose of
selecting final setting depths for the 22" and 12" casings.

6. A professional engineer, registered pursuan: tc Chapter 471,
Florida Statutes (F.S.) must be retained throughout the construction
period to be responsible for the construction operation and to
certify the application, specifications, complet:on report and other
related documents. On-site monitoring of the construction operation
shall be provided by a professional engineer or ¢ gqualified :
geologist. The Department must be notified immeciately of any
change in engineer.

7. 1Issuance of this construction permit does nct cbligate the
permitting authority to authorize operation of tre well, unless the
well and surface appurtenances qualified for an (peration permit.

8. If any problems develop that may seriously :inder compliance
with this permit, construction progress or good cronstruction
practice the Department shall be notified immedi: .ely. The
Department may require a written report describirc in detail what

Page 7 of 11
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PERMITTEE:

1.D. Number: 5156P60236

Mr. Charles E. Fancher PERMIT/CERTIFICATION NUMBER: UC 56-097497

Vice President

SPECIFIC CONDITIONS:

DATE OF ISSUE: MAY (0 7 1987
EXPIRATION DATE: MAY 0 1 1099
] Ry ~ o7

and that the well be shut in after the following have been completed:

A. TV Survey.

B. All geophysical logging. (Including mechanical integrity
temperature log and/or radioactive tracer survey run after
the initial injection test).

C. Mechanical integrity pressure test if not completed during
well construction. '

D. Initial injection test (not with effluent).

E. Background water quality analysis from the upper and lower
monitor zones to include:

1. Primary standards as described in Chapter
17-22.104(1l) F.A.C., but excluding radionuclides
(subparagraph (e)).

2. Secondary standards as described in Chapter
17-22.104(2) F.A.C. - NOTE: Chapter 17-22.105
describes sampling and analytical methods.

3. Minimum criteria described in Chapter 17-3.402 but

limited to the following parameters (not described
above) normally found in domestic wastewater
secondarily treated recovered water:

a. Inorganics
Sulfide (field measurement)
Solutbie orthophosphate
Ammonium
Organic nitrogen

b. Metals
Antimony

c. Biological
Fecal coliform

d. Volatile organics
Toluene
1,2 dichloroethylene
chlcroethane
chloroform
1.2 aichlorobenzene

rage 9 of 11l
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PERMITTEE: I.D. Number: 5156P60236
Mr. Charles E. Fancher PERMIT/CERTIFICATION NUMBER: UC 5:-097497
Vice President DATE OF ISSUE: MAY 0 7 1987

EXPIRATION DATE: MAY()i weS

SPECIFIC CONDITIONS:

17. Prior to drill penetration of the confining beds of " ne
Hawthorne Formation and tapping the Floridan Aquifer Syst¢m, a
casing shall be set and cemented such that the casing is . =2curely
seated into the top of the Hawthorne confining beds.

18. The 22" casing shall be set into a zone of water quc ity of
greater than 10,000 TDS into a formation adequate to res:. .i.ct
vertical movement of fluids.

19. Permittee shall submit final shop drawings of select :d pumps
and pump cans for concurrence with intended performance d-sign.
Department shall respond within 3 days of receipt of same.

20. Permittee shall notify the department at least 72 hci'rs prior
to conducting the following tests:

a. Pressure test of the inner casing in order to s:tisfy the
requirements of rule 17-28.13(6)(b), F.A.C.

b. Temperature, noise, radioactive tracer surveys used to
satisfy the requirements of 17-28.13(6)(c) F.A.C.

These tests may be witnessed by a representative of the c¢epartment.

21. Every attempt shall be made to stabilize the temperctures in
the well before running the mechanical integrzity test.

7E
lssued this / dav of /454ﬁ7 , 1987

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

);
. 7’@\——‘
»7Scott Behyon 7

District Manager

JSB:dws/ 222

pt
[
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Engineers
ki Planners
7 (>, 2 Jgll’d Fconomists

Scientists

July 20, 1987
SE15807.T2

Mr. J. Scott Benyon

District Manager

Department of Environmental Regulation
1900 South Congress Avenue

West Palm Beach, Florida 333406

Dear Mr. Benyon:

Subject: General Development Utilities, Inc.
North Port St. Lucie - WWTP Injection System
UC-56-097497

This letter is to present CH2M HILL's recommendation
concerning the lower monitoring interval for the referenced
project, as requested by you after the TAC meeting held in
your offices on July 15, 1987.

During that TAC meeting, our letter to you dated July 8th,
1987 and the TAC recommendations for setting the lower .
monitoring interval were discussed at length. CH2M HILL
recommends that the lower monitoring interval in the monitor
well be set at between 1,570 and 1,620 feet in depth. This
interval is near the base of the USDW and is the first
permeable strata above the 10,000 mg/l TDS line. This zone
should be able to monitor long-term effectiveness of the
confining zone, as well as any possible fluid movement into
the USDW. Both requirements being set forth in Chapter
17-28, FAC. :

The upper monitoring zone would be between 950 and

1,200 feet. Both the upper and lower monitoring zones would
then be very close to those depths shown on the project
drawings approved by the TAC and your office last May as
part of the construction permit.

The well is currently cased to 950 feet and cementing is
being completed on the 1l6-inch casing. The pilot hole will
be advanced below 1,000 feet, early this week.

CH2M HILL Gainesville Office 7201 NW. 11th Place., P.O. Box 1647, Gainesville, Florida 32602 904,.377.2442
EasylLink 62508220
Telex 756070
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Thank you for your attention in this matter, and should you
have any questions please contact me at (904)377-2442 or
(305)426-4008.

I. Gartia-Bengochea, P. E./ Ph.D.
Director of Groundwater Resources

t1/gnCR9/056

cc: Nancy Roen/GDU/Miami
Ane Deister/GDU/Miami
Michael Yates/GDU/Miami
Leighton Hew/GDU/Miami
Alex Padva/DER/West Palm Reach
Don White/DER/West Palm Reach
Paul Phillips/DER/Port St. Trciae
Mark Zlsner/DER/Port S+, Luci
Richard Deuerling/DER/Tallahassze
Gene Coker/EPA/Atlanta
Mike Merritt/USGS/Miami
Dave Butler/SFWMD/West Palm Reach
Dick Bedard/CH2M HILL/DFB
John Curtiss/CHZM HILL/DFB
Leslie Shannon/CH2M HILL/GNV
James Dwyer/CH2M HILL/TPA
Jeff Lehnen/CH2M HILL/GNV
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

: S BOB MARTINEZ
& GOVERNOR
SOUTHEAST FLORIDA DISTRICT §—=—7" \,&g\ DALE TWAGHTMANN

1900 SOUTH CONGRESS AVENUE SECRETARY
WEST PALM BEACH, FLORIDA 33406 J. SCOTT BENYON

DISTRICT MANAGER

July 24, 1987

pr. J.I. Garcia-Bengochea, P.E.
CHpM Hill

7201 N.W. 11 Place

Gainesville, Fl. 32602

RE: GDU Pt. St. Lucie UCc56-097497
Dear Dr. Garcia:

This is in response to your letter dated July 20, 1987,
concerning the lower monitoring interval for the North Port St.
Lucie injection well.

vour recommendation to set the lower monitoring zone at a depth
petween 1570 and 1620 feet and above the 10,000 mg/l TDS line
is not desireable. Monitoring the interval between 1710 and
1770 £t. is, however, consistent with the permit granted to
General Development Utilities on May 7, 1987, and is hereby
approved.

The 1710 to 1770 ft. monitoring interval was identified by you
during a July 22, 1987 meeting in my office between you, Dr.
Alexander Padva and myself during which a review of the
lithological log was conducted in cooperation with Ms. Leslie
Shannon, the geologist on site. This alternative will provide
for monitoring below the base of the U.S.D.W. as recommended by
the TAC. At the same time 1t will not require penetration
through the confining strata which was a subject of concern in
your letter to me dated July 8, 1987.
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The upper monitoring remains unchanged between 950 and 1200
feet.

’

////A7
J. Scott Benygn

District Manager
JSB:arbl22

cc: Nancy Roen/GDU/Miami
Ane Deister/GDU/Miami
Michael Yates/GDU/Miami
Leighton Hew/GDU/Miami
Don White/DER/West Palm Beach
Paul Phillips/DER/West Palm Beach
Mark Elsner/DER/West Palm Beach
Richard Deurling/DER/Tallahassee
Gene Coker/EPA/Atlanta
Mike Merritt/USGS/Miami
Dave Butler/SFWMD/West Palm Beach
Dick Bedard/Ch2M Hill/DFB

JohnﬂCu$&&§ﬁéGHQM—H;LiLDFB

'iJames Dwyer7@§2M—Hill/TPA |
Jeff Lehnen/CH2M Hill/GNV
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Mr. J. Scott Benyon

District Manager

Department of Environmental Regulation
1300 South Congress Avenue

West Palm Beach, Florida 33406

Dear Mr. Benyon:

Subject: General Development Utilities, Inc.
North Port St. Lucie WWTP Injection System
UC-56-097497

Many thanks for your letter of July 24 on the referenced subject
with the approval for the depth of the lower monitoring interval
(1710 - 1770 feet). Although it is not our recommended depth
interval (1570 - 1620 feet), we feel that such interval will

be closer to the requirements of Chapter 17-28, FAC, than the
depth of 2300 - 2400 feet previously suggested by TAC.

We wish to call to your attention that the approved depth is

very close§$o the 10,000 mg/1 TDS interface, which is not static.
We therefore anticipate wide fluctuation in the TDS concentration
of the samples to be collected during the monitoring process.

We also hope that those in your department reviewing such data
will understand such conditions.

CH2M HILL INC. Gainesville Office 7201 NW. 11th Place.. P.O. Box 1647, Gainesville Florida 32602 904 2772442
Easvlink 62508220
Telex 753070
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We wish to thank you for your personal involvement in this timely
decision which we believe is in the best interest of all concerned
parties.

(\Slncerelyé 5W
tecot ﬁ/&"’"

L/ﬁ I. Garc1a -Bengochea, P.E., Ph.D.
Director of Groundwater Resources

JIGB/kah

xc: Nancy Roen/GDU/Miami
Ane Deister/GDU/Miami
Michael Yates/GDU/Miami
Leighton Hew/GDU/Miami
Alex Padva/DER/West Palm Beach
Don White/DER/West Palm Beach
Paul Phillips/DER/Port St. Lucie
Mark Elsner/DER/Port St. Lucie
Richard Deuerling/DER/Tallahassee
Gene Coker/EPA/Atlanta
Mike Merritt/USGS/Miami
Dave Butler/SFWMD/West Palm Beach
Dick Bedard/CHZM HILL/DFB
John Curtiss/CH2M HILL/DFB
Leslie Shannon/CH2M HILL/GNV 3
James Dwyer/CH2M HILL/TPA
Jeff Lehnen/CH2Z2M HILL/GNV



Appendix B
INJECTION WELL GEOLOGIC LOG
MONITOR WELL GEOLOGIC LOG

ROCK CORE ANALYSES
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.1 Ardaman & Associates, Inc.

ﬁ * September 11, 1987

File Number 87-105

o ~ - ~ Qi s NP
Consultants in Scils, Hydraogeoicgy

Foundations and iaterials Tastung

CH2M Hill
7201 N.W. 11th Place
Gainesville, FL 32602

Attention: Ms. Leslee Shannon
Subject: Permeability Testing of Rock Cores
Gentlemen:

As requested, the cores provided to us were subsampled to obtain samples for
determination of the vertical and horizontal coefficient of permeability and

porosity.

The samples were subcored to obtain 2-inch diameter permeability test
specimens. The samples were encased in latex membranes and mounted in
triaxia]z-type permeability cells for testing. An effective_ confining stress of about
7 1b/in® was used and a backpressure of about 95 1b/in“ was applied to achieve
saturation during flow measurement. The hydraulic gradients applied to the
samples varied between 1 and 10 depending upon the sample coefficient of
permeability. Each sample was permeated with water and the inflow and outflow
monitored until a relatively constant value of the coefficient of permeability was
obtained. The porosity of each sample was determined using final volumetric and
dry weight measurements, and an assumed specific gravity of 2.70. The results
are shown in the attached table.

If you have any questions or when you require additional testing, please contact
us.

Very truly yours,
ARDAMAN & ASSOCIATES, INC.

C. Wil

Jéan C. Wildman
Manager of Technical Services

Nadim F. Fuleihan, Se.D., P.E.
Principal
Florida Registration No. 31953

JCW:ed
Encl.




RESULTS OF PERMEABILITY TESTING

Orientation Coefficient of  Porosity Dry
Depth (Horizontal or Permeability (GS=2.70) Density

(feet) Vertical) (em/sec) (%) (pef)
9101.0-2101.8 v 4.5x107° 35 109.2
9101.0-2101.8 H 5.4x107° 35 108.7
2108.2-2109.0 v 4.4x107° 32 114.6
2108.2-2109.0 H 3.3x107° 31 115.7
2249.0-2250.0 v 3.5x10" 13 147.0
2249.0-2250.0 H 1.4x1077 9 152.8
2253.5-2254.0 v 2.8x1o‘§ 37 105.8
2253.5-2254.0 H 1.2x10" 32 114.5
2425.0-2426.2 v 6.7x10j 35 109.5
2425.0-2426.2 H 5.7x10 35 109.1
2430.0-2431.0 v 1.6x10:2 34 111.6
2430.0-2431.0 H 3.4x10 36 108.5
2449.0-2450.0 % 3.5x10‘g 35 109.8
2449.0-2450.0 H 8.9x10" 38 104.0
9451.0-2451.8 v 2.3x10‘§ 31 116.5
2451.0-2451.8 H 1.1x10™ 30 117.2
2628.0-2629.0 \ 4.1x107° 25 125.7
2628.0-2629.0 H 1.9x107% 30 117.6
2632.5-2633.0 v 5.0XIOj 31 116.3
2632.5-2633.0 H 1.5x1073 39 115.1
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40

o
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40-50

50-70

70-100

100-110

110-120

120-130

130-140

140-150

gnGDU3/001

GDU NORTH PORT ST. LUCIE
INJECTION WELL SAMPLE LOG

Description

No sample.

Sand and shell, unconsolidated, white (N9) to
medium light gray (N6), shell hash <10 mm
average; Sandstone, calcareous, medium gray
(N5), v. fine, slightly phosphatic,
intergranular porosity.

Sand and shell, same as above; Sandstone,
calcareous, medium light gray (N6), v. fine
to medium, moderately well-cemented with
calcareous cement, slightly phosphatic;
Quartz grains, clear, coarse, subangular.

Sand and shell, unconsolidated, same as
above; Shell hash 10-15 mm average, numerous
whole mollusks; Sandstone, same as above;
Quartz grains, clear, coarse.

Sand and shell, unconsolidated, white (N9) to
medium light gray (N6), shell hash consisting
of shell fragments, angular, to 30 mm, and
whole gastropods and mollusks <10 mm; Sand,
v. fine and slightly phosphatic; Sandstone,
same as above, slightly phosphatic.

Same as above, whole gastropod 20 mm.

Limestone, sandy, micritic, v. light gray
(N8), well-cemented with calcitic cement,
quartz and phosphate grains, intergranular
porosity; Sand, medium light gray (N6), v.
fine, poorly cemented; Shell fragments, 10%,
angular, ~ 10 mm.

Limestone, sandy, same as above; Sand, same
as above; Shell fragments, <10%, angular,

v 15 mm; Quartz grains, <5%, clear, coarse,
subangular; Phosphate grains, <5%, brown to
black, fine to medium, rounded; Silt, light
olive gray (5 Y 6/1), <5%.

Sand, silty, 80%, olive gray (5 Y 4/1), v.
fine, subrounded, poorly cemented, v. fine to
fine phosphate grains, intergranular (low)
porosity; Limestone, sandy, 10%, same as



Depth

150-160

160-170

170-180

180-190

190-200

200-300

300-360

360-380

380-390

390-410

gnGDU3/001

Description

above; Shell, mollusks, 10%, whole and
fragments ~ 20 mm.

Same as above, Shell fragments (angular) to
50 mm.

Sand, silty, 80%, same as above; Limestone,
sandy, 10%, same as above; Shell fragments,
10%, angular, ~ 30 mm.

Sand, clayey-silty, olive gray (5 Y 6/1), v.
fine, subrounded, poorly cemented, phosphate
grains, brown to black, v. fine, subrounded,
low porosity; Shell hash, 20%, v. coarse;
Minor shell fragments.

Same as above, stiff.

Sand, clayey-silty, 90%, same as above;
Limestone, skeletal, 10%, white, v. fine
grained.

Sand, clayey=-silty, 95%, grayish olive

(10 Y 4/2), v. fine, subangular, poorly
cemented, phosphate grains, brown to black,
v. fine, subrounded, benthic forams
(Textularia sp.?), low porosity; Shell
fragments, 5%, ~ 5 mm.

Same as above, with phosphate grains, v. fine
to fine.

Sand, clayey-silty, olive-gray (5 Y 3/2), v.
fine, subrounded, poorly cemented, phosphate
grains, brown to black, v. fine to fine,
subrounded, benthic forams, guartz grains,
clear, coarse, subrounded, low porosity.

Sandstone, silty, yellowish-gray (5 Y 3/2),
coarsely micrograined to v. fine, poorly to
moderately cemented, some calcitic cement,
phosphate grains, v. fine, brown to black,
quartz grains, clear, coarse, subangular,
intergranular porosity; Shell fragments,

<5 mm, shark's tooth.

Sandstone, 80%, same as above; Shell
fragments, 20%, up to 10 mm, subangular.



Depth
410-420

420-430

430-450

450-460

460-490

460-470

490-530

530-540

540-560

560-570

gnGDU3/001

Description

Sand, clayey-silty, olive-gray (5 Y 3/2), v.
fine, subrounded, poorly cemented, phosphate
grains, brown to black, v. fine to fine,
subrounded, benthic forams, low porosity.

Sand, silty, same as above; Shell fragments,
<10%, ~ 5 mm, subangular.

Sand, silty, 50%, same as above; Shell
fragments, 50%, white (N9), 5-10 mm,
subangular.

Shell fragments, 60%, white (N9), 5-10 mm,
subangular; Sand, 30%, silty, white (N9) to
light olive gray (5 Y 5/2), coarsely
micrograined to v. fine, subrounded to
subangular, some calcitic cement; Phosphate
grains, 10%, coarsely micrograined to fine,
subrounded, intergranular and interparticle
porosity.

Sand, clayey-silty, white to light olive gray
(5 Y 5/2).

Silt, sandy-clayey, 80%, white to light olive
gray (5 Y 5/2), coarsely micrograined, poorly
cemented, calcareous cement, plastic;
Phosphate grains, 20%, brown to black, v.
fine to fine, subrounded, benthic forams, low
porosity.

Silt, sandy=-clayey, 80%, light olive gray
(5 Y 5/2), coarsely micrograined to v. fine,
poorly cemented, calcitic cement, plastic;
Phosphate grains, 20%, brown to black, v.
fine to medium, subrounded, low porosity.

Same as above, with v. minor shell fragments
(v 1 mm)} and shark's teeth.

Silt, sandy, 70%; light olive gray (5 Y 5/2),
same as above, with 30% phosphate grains, v.
fine to medium, rounded, plastic, low
porosity.

Limestone, silty, 80%, micritic-pellet,
yellowish gray (5 Y 7/2) to v. pale orange
(10 YR 8/2), micrograined to medium
(pellets), subrounded, poorly cemented,
interparticle porosity; Phosphate grains,
10%, brown to black, v. fine to coarse,



Depth

570-580

580-610

610~-620

620-630

630-650

650-660

660-670

gnGDU3/001

Description

subangular to subrounded; Quartz grains, 10%,
clear, medium to coarse, subangular.

Limestone, silty, 40%, same as above;
Sandstone, 40%, phosphatic, clear to white,
v. fine, weakly cemented with calcitic
cement, intergranular porosity; Phosphate
grains, 15%, brown to black, coarse to >2 mm,
subrounded; Quartz grains, 5%, clear, medium
to coarse.

Sandstone, 45%, same as above; Silty
limestone, 40%, same as above, phosphate
grains, 10%, brown to black, coarse to v.
coarse, subrounded; Quartz grains, 5%, as
above; Dentalia sp.

Limestone, 70%, micritic-pellet, yellowish
gray (5 Y 7/2) to v. pale orange (10 YR 8/2),
microcrystalline to medium, poorly cemented
with calcitic cement, interparticle porosity;
Sand, 15%, phosphatic, clear to brown to
black, v. fine, subrounded; Phosphate grains,
10%, coarse to v. coarse, brown to black,
subrounded; Quartz grains, 5%, clear, coarse,
subrounded; Dentalia sp., few Lepidocyclina
sp. (weathered), fossil molds, mollusk and
bryozoa fragments, interparticle porosity.

Limestone, micritic-pellet, yellowish-gray
(5 Y 7/2), micrograined to v. fine, poorly to
moderately well-cemented with calcite cement,
Lepidocyclina sp., fossil molds, mollusk and
bryozoa fragments, interparticle porosity.

Limestone, 95%, same as above; Phosphate
grains, 5%, brown to black, v. fine to
coarse.

Limestone, 95%, micritic-pellet, yellowish-
gray (5 Y 7/2), micrograined to fine, poorly
cemented with calcitic cement, Lepidocyclina
sp., fossil molds, mollusk fragments,
interparticle porosity; Phosphate grains, 5%,
brown to black, v. fine to v. coarse,
subrounded.

Same as above, without Lepidocyclina sp.




Depth
670-680

680-720

720-730

730-740

740-750

750-760

760~-770

770-780

780~-790

780~790

gnGDU3/001

Description

Limestone, micritic-pellet, yellowish-gray
(5 Y 7/2), micrograined to fine, poorly
cemented with calcitic cement, fossil molds,
interparticle porosity.

Limestone, 80%, micritic-pellet, yellowish-
gray (5 Y 7/2), micrograined to fine,
moderately well cemented with calcitic and
sparry calcite cement, fossil molds,
interparticle porosity; Silty sand, 20%,
light olive gray (5 Y 5/2), v. fine, with
phosphate grains, brown to black, v. fine to
fine, subrounded, low porosity.

Limestone, same as above, with few
Lepidocyclina sp.

Limestone, micritic-pellet, yellowish-gray

(5 Y 7/2), micrograined to v. fine, poorly to
moderately well cemented with calcite cement,
minor Lepidocyclina sp., bryozoa, and fossil
molds, interparticle porosity.

Limestone, micritic-pellet-skeletal,
yellowish gray (5 Y 7/2), micrograined to
fine, poorly cemented with calcareous cement,
glauconitic, Lepidocyclina ocalana sp.,
bryozca, mollusk fragments, coral,
interparticle porosity.

Limestone, micritic-skeletal-pellet,
yellowish gray (5 Y 7/2) to v. pale orange
(10 YR 8/2), micrograined to medium, poorly
cemented with calcite cement, glauconitic,
numerous Lepidocyclina ocalana sp.,
Operculinoides sp., bryozoa, echinoid spines,
minor mollusk fragments, interparticle
porosity.

Same as above, with small gastropods.

Limestone, same as above, with numerocus
Lepidocyclina ocalana sp., Operculinoides
sp., bryozoa.

Limestone, same as above, with Lepidocyclina
ocalana sp., bryozoa, and fewer
Operculinoides sp.

Limestone, skeletal-micritic, yellowish gray
(5 Y 7/2), micrograined to medium, moderately



Depth Description

well-cemented with calcite cement, coquina of
large (10-20 mm) Lepidocyclina ocalana sp.,
and numerous Operculinoides sp. and bryozoa,
some Globigerina sp., interparticle porosity.

790-800 Limestone, skeletal-micritic-pellet, v. pale
orange (10 YR 8/2), micrograined to medium,
moderately cemented with calcareous cement,
glauconitic, Lepidocyclina ocalana sp.,
Operculinoides sp., bryozoa, small whole
echinoids (Periarchus lyelli floridanus?),
interparticle porosity.

800-810 Limestone, pellet-micritic, v. pale orange
(10 YR 8/2) to yellowish gray (5 Y 7/2),
coarsely micrograined to v. fine, (pellets v.
fine to fine), poorly cemented, uniform
finely granular appearance, interparticle
porosity.

810-820 Limestone, same as above, with few large
(10 mm) Lepidocyclina ocalana sp.

820~-830 Limestone, micritic-pellet, v. pale orange
(10 YR 8/2), coarsely micrograined to fine
(pellets), moderately cemented, a
microcoquina of fine-grained coated
Operculinoides sp., interparticle porosity.

830-840 Limestone, same microcoquina as above, well-
cemented.

840~-850 Limestone, micritic-pellet, v. pale orange
(10 YR 8/2), micrograined to fine, a
microcoquina of Operculinoides sp. and other
forams, well cemented, hard sparry calcite
filling some fossil molds, minor glauconite,
large (15 mm) Lepidocyclina ocalana sp.,
interparticle porosity.

850-860 Limestone, same as above, with Operculinocides
sp. and small (4 mm) recrystalled whole
echinoid.

860-880 Limestone, micritic-pellet, white (N9) to v.

pale orange (10 YR 8/2), micrograined to v.
fine, a microcoquina moderately to well-
cemented, glauconitic, Operculinoides sp.,
Textularia sp., Coskinolina floridana sp.,
Dictyoconus cookei, Lepidocyclina sp.,
echinoid fragments, numerous bryozoan
fragments, interparticle porosity.

gnGDU3/001 6



Depth
880-890

890-900

900-910

910-920

920-930

930-940

940-950

950-970

gnGDU3/001

Description

Limestone, same as above, slightly more
glauconitic, with D. cookei, Globigerina sp.,
Lepidocyclina sp., Operculinoides sp., and
bryozoa fragments.

Limestone, micritic-pellet-skeletal, v. pale
orange (10 YR 8/2), micrograined to fine,
poorly to moderately cemented, glauconitic,
Operculinoides sp., Lepidocyclina ocalana
sp., numerous bryozoa fragments,
interparticle porosity.

Limestone, 50%, micritic, white (N9),
micrograined, moderately cemented, v. few
weathered fossils, low interparticle por-
osity; Dolomite, 50%, pale yellowish brown
(10 YR 6/2), micrograined to v. fine, moder-
ately well cemented, minor intercrystalline
porosity.

Dolomite, 60%, pale yellowish brown

(10 YR 6/2), coarsely micrograined to v.
fine, well-cemented, minor intercrystalline
and pinpoint vug porosity; Limestone, 40%, as
above.

Limestone, 60%, micritic, white (N9) to v.
pale orange (10 YR 8/2), micrograined,
moderately well-cemented, v. few weathered
fossils, interparticle porosity; Dolomite,
40%, moderate yellowish brown (10 YR 5/4),
micrograined to v. fine, well-cemented, minor
intercrystalline porosity.

Limestone, 50
D. gunteri (?
Dolomite, 50%

and Coskinolina floridana;
same as dbove.

%, same as above, with few
)
14

Limestone, 60%, micritic-pellet, white (N9)
to v. pale orange (10 YR 8/2), micrograined
to v. fine, moderately well-cemented, few
Dictyoconus sp. and Coskinolina sp.,
interparticle porosity; Dolomite, 40%, same
as above.

Limestone, 60%, micritic-pellet, white (N9),
micrograined to v. fine, poorly to moderately
well-cemented, few Dictyoconus sp., inter-
particle porosity; Dolomite, 40%, pale
yellowish brown (10 YR 6/2), finely micro-
grained to v. fine, well-cemented, minor




Depth

970-990

990-1000

1000-1010

1010-1030

1030-1040

1040-1060

gnGDU3/001

Description

intercrystalline and pinpoint vug porosity;
Claystone, trace.

Dolomite, 60%, pale yellowish brown

(10 YR 6/2), finely micrograined to v. fine,
well-cemented, minor intercrystalline and
pinpoint vug porosity; Limestone, 40%,
micritic, white (N9) to v. light gray (N8),
finely micrograined to v. fine, moderately
well cemented, few D. cookei, interparticle
porosity; Claystone, trace.

Limestone, 50%, micritic-pellet, white (N9)
to v. pale gray (N8) to v. pale orange

(10 YR 8/2), finely micrograined to fine,
moderately well-cemented, some siliceous
cement and siliceous replacement of fossils,
v. few D. cookei, interparticle porosity;
Dolomite, 50%, pale yellowish brown

(10 YR 6/2), micrograined to v. fine, well
cemented, minor intercrystalline and pinpoint
vug porosity.

Dolomite, 60%, pale yellowish brown

(10 YR 6/2), micrograined to v. fine,
subhedral to euhedral v. fine crystals lining
fossil molds and pinpoint vugs, well- :
cemented, moderate pinpoint vug and
intercrystalline porosity; Limestone, 40%,
same as above.

Dolomite, 60%, v. pale orange (10 YR 8/2) to
pale yellowish brown (10 YR 6/2), v. fine
grained, slightly sucrosic, well-cemented,
minor fossil molds lined with crystals, minor
intercrystalline and pinpoint vug porosity;
Limestone, 40%, same as above.

Dolomite, 60%, same as above; Limestone, 35%,
micritic-pellet, white (N9) to v. light gray
(N8) to v. pale o6range (10 YR 8/2), micro-
grained to v. fine, poorly to moderately
well-cemented, some siliceous cement,
slightly glauconitic, interparticle porosity;
Claystone, 5%, medium light gray (N6), poorly
cemented, nonplastic.

Dolomite, 50%, same as above; Limestone, 50%,
same as above.



Depth
1060-1070

1070-1080

1100-1120

1120-1130

1130-1140

1140-1160

1160-1170

1170-1180

gnGDU3/001

Description

Limestone, 60%, micritic, white (N9) to v.
pale orange (10 YR 8/2), micrograined to v.
fine, poorly to moderately cemented,
interparticle porosity; Dolomite, 40%,
grayish orange (10 YR 7/4) to pale yellowish
brown (10 YR 6/2), micrograined to v. fine,
slightly sucrosic, intercrystalline porosity.

Limestone, 50%, micritic-pellet, same as
above; Dolomite, 30%, as above; Claystone,
20%, as above.

Limestone, 50%, micritic-pellet, white (N9)
to v. pale orange (10 YR 8/2), micrograined
to v. fine, moderately well-cemented, few D.
cookei, interparticle porosity; Dolomite, =
30%, as above; Claystone, 20%, as above.

Dolomite, 80%, mottled medium gray (N5), pale
yellowish brown (10 YR 6/2) and grayish black
(N2), micrograined to v. fine subhedral
crystals, slightly sucrosic, some crystals
lining fossil molds, well-cemented, minor
intercrystalline porosity; Limestone, 20%, as
above.

Dolomite, v. pale orange (10 YR 8/2) to
moderate yellowish brown (10 YR 5/4), v. fine
subhedral crystals, sucrosic, moderately
cemented, moldic and intercrystalline
porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v. fine
subhedral crystals, finely sucrosic, well-
cemented, v. even texture, v. minor
intercrystalline porosity.

Dolomite, 80%, grayish orange (10 YR 7/4), v.
fine subhedral crystals, moderately well
cemented, moldic ‘porosity (with small
Dictyoconus molds recognizable); Limestone,
20%, micritic-pellet, white (N9).

Calcareous dolomite, 80% (relic micritic-
pellet), v. pale orange (10 YR 8/2) to dark
yellowish brown (10 YR 4/2), micrograined to
v. fine, with subhedral crystals lining
fossil molds, moderately well-cemented, minor
moldic and intercrystalline porosity;
Limestone, 10%, micritic-pellet, white (N9);
Claystone, 10%, as above.



Depth
1180-1190

1190-1200

1200-1210

1210-1220

1220-1230

1230-1240

1240-1260

1260-1270

gnGDU3/001

Description

Dolomite, moderate yellowish brown

(10 YR 5/4), v. fine, slightly sucrosic,
well-cemented, minor moldic and
intercrystalline porosity.

Dolomite, 90%, moderate yellowish brown

(10 YR 5/4), v. fine, well-cemented,
intercrystalline porosity; Limestone, 10%, as
above.

Calcareous dolomite, v. pale orange

(10 YR 8/2) to dark yellowish brown

(10 YR 4/2), v. fine, subhedral crystals,
sucrosic, moderately well-cemented, crystals
lining fossil molds, intercrystalline and
moldic porosity.

Calcareous dolomite, v. pale orange

(10 YR 8/2), coarsely micrograined to v. fine
subhedral crystals, finely sucrosic,
moderately well-cemented, crystals lining
fossil molds, moldic- and intercrystalline

| porosity.

Dolomite, 85%, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals,
slightly sucrosic, moderately well-cemented,
minor moldic and pinpoint vug porosity;
Limestone, 10%, micritic, white (N9);
Claystone, 5%, as above.

Dolomite, 85%, pale yellowish brown

(10 YR 6/2) to moderate yellowish brown
(10 YR 5/4), v. fine subhedral crystals,
well-cemented, minor intercrystalline and
pinpoint vug porosity; Limestone, 10%,
micritic, white (N9), Claystone, 5%, as
above.

Dolomite, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals, good
alteration, sucrosic, well-cemented, minor
moldic and intercrystalline porosity.

Calcareous dolomite, mottled pale yellowish
brown (10 YR 6/2) and medium dark gray (N4),
coarsely micrograined to v. fine, sucrosic,
subhedral crystals lining and filling molds,
moderate alteration, well-cemented, moldic
and intercrystalline porosity.
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Depth

1270-1280

1280-1290

1290-1300

1300-1310

1310-1320

1320-1330

1330-1340

1340-1350

1350-1360

1360-1370

gnGDU3/001

Description

Dolomite, grayish orange (10 YR 7/4) to pale
yellowish brown (10 YR 6/2), v. fine
subhedral crystals, good alteration, well-
cemented, well-developed moldic porosity with
subhedral v. fine crystals lining molds.

Dolomite, same as above, more sucrosic.

Calcareous dolomite, grayish orange

(10 YR 7/4), v. fine subhedral crystals,
moderately good alteration, some molds filled
with dark noncalcareous material, well-
cemented, good moldic porosity.

Calcareous dolomite, moderate yellowish brown
(10 YR 5/4), v. fine subhedral crystals,
moderately well-cemented with calcareous
cement, good alteration, intercrystalline and
minor moldic porosity.

Calcareous dolomite, 60%, same as above;
Claystone, 30%, same as above; Limestone,
10%, micritic-pellet, white (N9).

Calcareous dolomite, pale yellowish brown
(10 YR 6/2) to dark gray (N3), v. fine
subhedral crystals moderately well-cemented
with calcareous cement, moderate alteration,
minor moldic and intercrystalline porosity.

Limestone, 70%, micritic-pellet, white (N9)
to v. pale orange (10 YR 8/2), coarsely
micrograined to v. fine, moderately well-
cemented, interparticle porosity; Dolomite,
20%, grayish orange (10 YR 7/4), same as
above; Claystone, 10%, as above.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v. fine
subhedral crystals, well-cemented, good
alteration, minor' moldic porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4),
coarsely micrograined to v. fine, well-
cemented with calcareous cement, moderate to
good alteration, minor moldic and
intercrystalline porosity.

Calcareous dolomite, v. pale orange
(10 YR 8/2) to moderate yellowish brown
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Depth

1370-1380

1380~-1390

1390-1400

1400-1410

1410-1430

1430-1440

1440-1450

1450-1460

gnGDU3/001

Description

(10 YR 5/4), coarsely micrograined to v. fine
subhedral crystals, moderately well-cemented
with calcitic cement, some flattened darkened
fossil traces, moderate alteration, moldic
and intercrystalline porosity.

Calcareous dolomite, light olive gray

(5 ¥ 6/1), finely micrograined to v. fine,
well-cemented with calcareous cement, v. fine
subhedral crystals lining few fossil molds,
poor to moderate alteration, moldic porosity.

Calcareous dolomite, v. pale orange

(10 YR 8/2) to medium gray (N5) somewhat '
mottled, coarsely micrograined to v. fine
subhedral crystals, calcareous cement, poor
alteration (molds of Dictyoconus distin-
guishable), moldic and intercrystalline
porosity.

Calcareous dolomite, v. pale orange

(10 YR 8/2), coarsely micrograined to v. fine
subhedral crystals, calcareous cement,
slightly sucrosic, poor to moderate
alteration, intercrystalline porosity.

Calcareous dolomite, light grayish orange
(10 YR 7/4), finely micrograined to v. fine,
calcareous cement, good alteration,
intercrystalline and minor moldic porosity.

Limestone, skeletal-micritic, pale yellowish
brown (10 YR 6/2), v. fine to fine, granular,
well-cemented with calcareous cement,
slightly dolomitized, coquina of D. cookei
and D. gunteri, interparticle porosity.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), v. fine to fine, granular,
moderately well-cemented with calcareous
cement, granular, slightly dolomitized,
coquina of D. cookei, interparticle porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v.
fine, well-cemented, good alteration,
flattened darkened fossil molds, moldic and
intercrystalline porosity.

Calcareous dolomite, 90%, white (N9) to dark
gray (N3), v. fine to fine subhedral
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Depth

1460-1470

1470-1480

1480-1490

1490-1500

1500-1510

1510-1520

1520-1530

1530-1550

gnGDU3/001

Description

crystals, moderately cemented, poor (relic
white forams in dark gray dolomite cement) to
good alteration, moldic and intercrystalline
porosity; Limestone, 10%, skeletal-micritic,
white (N9), v. fine to fine, D. cookei,
interparticle porosity.

Limestone, micritic-skeletal, white (N9),
finely micrograined to v. fine, well-
cemented, few D. cookei and smaller (v. fine)
benthic forams, minor interparticle porosity.

Dolomitic limestone, micritic-skeletal, white
(N9) to pale yellowish brown (10 YR 6/2),
micrograined to v. fine, well-cemented with
dolomite cement, poor alteration (cement has
been altered, fossils still intact), D.
cookei, interparticle and moldic porosity.

Limestone, micritic-skeletal, white (N9) to
pale yellowish brown (10 YR 6/2) where
slightly dolomitized, micrograined to v.
fine, well-cemented, v. few b. cookei, minor
interparticle porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4),
micrograined to v. fine subhedral crystals,
well-cemented, moldic porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4) to dark
gray (N3), same as above.

Calcareous dolomite, 90%, v. pale orange

(10 YR 8/2), to moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v.
fine, some subhedral crystals, dark streaks
and flattened fossil molds, subhedral
crystals lining or filling molds, moldic and
intercrystalline porosity; Claystone, 10%, as
above.

Calcareous dolomite, 80%, same as above;
Claystone, 20%, same as above.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v. fine
subhedral crystals, well-cemented, thin dark
laminae or flattened fossils, moldic
porosity.
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Depth
1550-1560

1560-1580

1580-1600

1600-1610

1610-1620

1620-1650

1650-1660

1660-1670

1670-1680

gnGDU3/001

Description

Calcareous dolomite, grayish orange

(10 YR 7/4) to pale yellowish brown

(10 YR 6/2), finely micrograined, well-
cemented, moderate alteration, minor moldic
porosity.

Calcareous dolomite, v. pale orange

(10 YR 8/2) to grayish orange (10 YR 7/4),
finely micrograined, well-cemented, moderate
alteration, dark and flattened molds with v.
fine crystals lining or filling them, minor-
moldic porosity.

Calcareous dolomite, pale yellowish brown
(10 YR 6/2) to medium gray (N5), same as
above.

Calcareous dolomite, 70%, v. pale orange

(10 YR 8/2) to moderate yellowish brown

(10 YR 5/4), finely micrograined to v. fine
subhedral crystals, well-cemented with
calcareous cement, good alteration, moldic
and intercrystalline porosity; Limestone,
30%, skeletal-micritic, white (N9) to v. pale
orange (10 YR 8/2), micrograined to v. fine
poorly cemented, few Dictyoconus sp.,
interparticle porosity.

Calcareous dolomite, 60%, same as above,
Limestone, 40%, same as above.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2) to pale yellowish brown

(10 YR 6/2), coarsely micrograined to fine,
granular, moderately well-cemented with
calcareous cement, microcogquina of benthic
forams, few Dictyoconus sp., interparticle
porosity.

Same as above, with v. few Lepidocyclina sp..

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), coarsely micrograined to v.
fine, moderately well-cemented with
calcareous cement, slightly dolomitized,
granular, interparticle porosity.

Same as above, with v. few Lepidocyclina sp.
and odd bivalve.
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Depth Description

1680-1700 Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), coarsely micrograined to v.
fine, moderately well-cemented, granular,
microcoquina of benthic forams, v. few
Lepidocyclina sp., interparticle porosity.

1700-1710 IL.imestone, same as above, with coated
Dictyoconus sp. (weathered).

1710-1740 Limestone, skeletal, v. pale orange
(10 YR 8/2) to pale yellowish brown
(10 YR 6/2), v. fine to medium, a
microcoquina of well-cemented v. fine to
medium benthic forams, numerous (40% of
sample) weathered D. americanus,
interparticle porosity.

1740-1760 Limestone, skeletal, v. pale orange
(10 YR 8/2) to pale yellowish brown
(10 YR 6/2), v. fine to fine, a microcogquina
of v. fine to fine benthic forams, numerous
(60% of sample) weathered D. americanus,
interparticle porosity.

1760-1770 Limestone, same as above, except weathered D.
americanus comprise 80% of sample.

1770-1780 Limestone, skeletal, v. pale orange
(10 YR 8/2) to pale yellowish brown
(10 YR 6/2), a microcoquina of fine to coarse
grained benthic forams, well-cemented with
clear calcareous cement, weathered D.
americanus comprising 20% of sample, some
interparticle porosity.

1780-1790 Limestone, same as above, with weathered D.
americanus comprising 40% of sample.

1790-1810 Limestone, same as above, with weathered D.
americanus comprising 50% of sample.

1810-1820 Calcareous dolomite (relic-skeletal), pale
vellowish brown (10 YR 6/2), v. fine grained
with coarse relic skeletal, moderately well-
cemented, slightly sucrosic, moderate
alteration, moldic and intercrystalline
porosity.
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Depth
1820-1830

1830-1840

1840-1850

1850-1860

1860-1870

1870-1880

1880-1890

1890-1900

1900-1910

1910-1920

gnGDU3/001

Description

Limestone, skeletal, yellowish brown

(10 YR 6/2), v. fine with coarse grained
benthic forams, slightly dolomitized,
moderately well-cemented with calcareous and
dolomitic cement, weathered D. americanus
comprising 15% of sample, interparticle and
integranular porosity.

Limestone, same as above with weathered D.
americanus comprising 10% of sample.

Limestone, skeletal, v. pale orange

(10 YR 8/2) to pale yellowish brown

(10 YR 6/2), a microgquina of v. fine to
coarse benthic forams, well-cemented with
clear calcareous cement, weathered D.
americanus, 5%, interparticle porosity.

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), coarsely micrograined to v.
fine, poorly to moderately cemented, v. few
Lepidocyclina sp.(?), interparticle porosity.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), coarsely micrograined to medium,
poorly to moderately cemented, few weathered
Lepidocyclina sp., interparticle porosity.

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), coarsely micrograined to v.
fine, moderately well-cemented, v. few
weathered Dictyoconus sp. and Lepidocyclina
sp., interparticle porosity.

Limestone, same as above; Claystone, trace.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), coarsely micrograined to medium,
granular, moderately well-cemented, numerous
Operculinoides jennyi, interparticle
porosity; Claystone, trace.

Limestone, same as above, with Lepidocyclina

sp.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), coarsely micrograined to medium,
granular, moderately well-cemented, weathered
D. americanus and Lepidocyclina sp.,
Operculinoides jennyi, interparticle
porosity.
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Depth
1920-1930

1930-1940

1940-1950

1950-2000

2000-2010

2010-2040

2040-2070

2070-2080

2080-2090

2090-2100

Description

Limestone, same as above, also with
Eponides gunteri and Linderina floridensis.

Limestone, same as above, with more numerous
Lepidocyclina sp. and Operculinoides jennyi.

Limestone, same as above, with more numerous
Lepidocyclina sp. and Operculinoides jennyi.

MISSING INTERVAL——DRiLLER DID NOT TAKE
SAMPLES

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), coarsely micrograined to v.

fine, poorly to moderately well-cemented, few
Lepidocyclina sp., interparticle porosity.

Limestone, same as above, also with Eponides
gunteri.

Limestone, same as above, with more numerous
Eponides gunteri and few Lepidocyclina sp.

Same as above, with more Lepidocyclina sp.

Same as above, a coquina of Operculinoides
jennyi and Lepidocyclina sp.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), coarsely micrograined to v.
fine, moderately well-cemented, numerous
Operculinoides jennyi and Lepidocyclina sp.,
few Eponides gunteri, interparticle porosity.

[Cored interval from 2100-2110 feet]

2100-2120

2120-2130

2130-2140

2140-2150

gnGDU3/001

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), coarsely micrograined to v.
fine, poorly cemented, Operculinoides jennyi
Lepidocyclina sp., interparticle porosity.

Same as above, also with Eponides gunteri.

Same as above, with Lepidocyclina sp.,
Operculinoides jennyi, and numerous
Pseudophragmina sp.

Limestone, micritic, v. pale orange

(10 YR 8/2), coarsely micrograined to v.
fine, poorly cemented, few
Operculinoides jennyi, interparticle
porosity.
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Depth
2150-2160

2160-2180

2180-2220

2200-2210

2210-2220

2220-2250

Description

Limestone, same as above, with numerous (some
large) Operculinoides jennyi and some
Pseudophragmina sp.

Dolomite, pale yellowish brown (10 YR 6/2),
coarsely micrograined to v. fine anhedral
crystals, moderate alteration (some relic
fossil molds), moderately well-cemented,
slightly sucrosic, moldic porosity.

Dolomite, same as above, with minor chert.

Dolomite, dark yellowish brown (10 YR 4/2),
coarsely micrograined anhedral crystals,
well-cemented, good alteration, minor moldic
porosity.

Dolomite, same as above, with minor chert.

Dolomite, 90%, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals,
moderate to good alteration, well-cemented,
slightly sucrosic, minor moldic porosity;
Chert, 10%.

[Cored interval from 2245-2255 feet]

2250-2260

2260-2280

2280-2290

2290-2300

gnGDU3/001

Dolomite, moderate yellowish brown

(10 YR 5/4) to dark yellowish brown

(10 YR 4/2), v. fine subhedral crystals, good
alteration, moderately well-cemented,
intercrystalline and minor moldic porosity;
Chert, minor.

Dolomite, 95%, same as above; Chert, 5%.

Dolomite, 85%, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals, good
alteration, moderately well-cemented,
slightly sucrosic, intercrystalline porosity;
Chert, 15%. B

Dolomite, 80%, dark yellowish brown

(10 YR 4/2), coarsely micrograined to v.
fine, good alteration, well-cemented,
intercrystalline porosity; Chert, 20%.
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Depth
2300-2310

2310-2320

2320-2330

2330-2340
2340-2350

2350-2360

2360-2380

2380-2390

2390-2400

2400-2410

2410~2420

gnGDU3/001

Description

Dolomite, 80%, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals, good
alteration, well-cemented, slightly sucrosic,
intercrystalline porosity; Chert, 20%.

Dolomite, 90%, same as above; Chert, 10%.

Dolomite, 80%, dark yellowish brown

(10 YR 4/2), coarsely micrograined to v.
fine, good alteration, well-cemented,
intercrystalline porosity; Chert, 20%.

Dolomite, 95%, same as above; Chert, 5%.
Dolomite, 80%, same as above; Chert, 20%.

Dolomite, 75%, pale yellowish brown

(10 YR 5/4) to dark yellowish brown

(10 YR 4/2), coarsely micrograined to v. fine
anhedral to subhedral crystals,
well-cemented, good alteration,
intercrystalline porosity; Chert, 25%.

Dolomite, 85%, same as above; Chert, 15%.

Dolomite, 75%, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v. fine
anhedral to subhedral crystals, good
alteration, well-cemented, intercrystalline
porosity; Chert, 25%.

Dolomite, 90%, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals, good
alteration, well-cemented, intercrystalline
porosity; Chert, 10%.

Calcareous dolomite, pale yellowish brown

(10 YR 6/2) to moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v. fine
subhedral crystals, poor to good alteration,
poor to moderately cemented with calcareous
cement, darkened fossil molds, inter-
crystalline porosity.

Limestone, slightly dolomitic, skeletal-
micritic, v. pale orange (10 YR 8/2) to
grayish orange (10 YR 7/4), coarsely
micrograined to v. fine, poorly cemented,
some dolomite cement, glauconitic,
interparticle porosity.
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Depth

2420-2440

Description

Limestone, skeletal-pellet-micritic, v. pale
orange (10 YR 8/2), coarsely micrograined to
fine, granular, poorly cemented, slightly
glauconitic, interparticle porosity.

[Cored interval from 2425-2435 feet]

2440-2450

Limestone, 80%, white (N9) to v. pale orange
(10 YR 8/2), same as above; Chert, 20%.

[Cored interval from 2445-2455 feet]

2450-2460

2460-2470

2470-2480

2480-2490

2490-2500

2500-2510

2510-2530

2530-2540

2540-2550

2550-2560

gnGDU3/001

Limestone, pellet-skeletal-micritic, white
(N9) to v. pale orange (10 YR 8/2), coarsely
micrograined to v. fine, poorly cemented,
interparticle porosity.

Limestone, micritic-pellet-skeletal, white
(N9), coarsely micrograined to v. fine,
poorly to moderately cemented, glauconitic,
slightly cherty, interparticle porosity.

Limestone, micritic-skeletal-pellet, white
(N9) , coarsely micrograined, poorly cemented,
fine granular, interparticle porosity.

Limestone, 85%, same as above and
glauconitic; Chert, 15%.

Limestone, 80%, same as above and
glauconitic; Chert, 20%.

Limestone, 90%, micritic, white (N9), finely
micrograined, well-cemented, glauconitic,
minor moldic porosity; Chert, 10%.

Limestone, micritic-skeletal, white (N9) to
v. light gray (N8), finely micrograined to v.
fine, well-cemented, some cherty cement,
glauconitic, Pseudophragmina sp.,
interparticle porosity. o

Limestone, 90%, same as above; Chert, 10%.

Limestone, micritic~skeletal, white (N9) to
v. light gray (N8), finely micrograined to

medium, well-cemented, some cherty cement,

glauconitic, Pseudophragmina sp. (v. few),

interparticle and moldic porosity.

Limestone, micritic-skeletal, white (N9),
finely micrograined to v. fine, well
cemented, glauconitic, Pseudophragmina sp.,
interparticle porosity. T
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Depth
2560-2580

2580-2590

2590-2600

2600-2610

2610-2620

2620-2640

Description

Limestone, skeletal-pellet-micritic, white
(N9), finely micrograined to medium,
well-cemented, glauconitic, Pseudophragmina
sp., interparticle porosity.

Limestone, skeletal-micritic-pellet, white
(N9), finely micrograined to v. fine, v.
well-cemented, interparticle porosity.

Limestone, same as above, with
Pseudophragmina sp. and Valvulina sp.

Limestone, 90%, same as above; Chert, 10%.

Limestone, micritic-skeletal, white (N9),
micrograined to v. fine, well-cemented,
interparticle porosity.

Limestone, micritic-pellet-skeletal, v. pale
orange (10 YR 8/2), micrograined to v. fine,
v. well-cemented, interparticle porosity.

[Cored interval from 2625-2635 feet]

2640-2650

2650-2670

2670-2680

2680-2700

2700-2710

2710-2720

gnGDU3/001

Limestone, 90%, micritic-pellet, pale
yellowish brown (10 YR 6/2), micrograined to
v. fine, granular, moderately well-cemented,
minor interparticle porosity; Claystone, 10%,
nonplastic.

Dolomitic limestone, micritic-pellet, pale
yellowish brown (10 YR 6/2), coarsely
micrograined, finely granular, poorly
cemented, some dolomitic cement,
interparticle and intercrystalline porosity.

Limestone, micritic-pellet, v. pale orange
(10 YR 8/2), micrograined to v. fine, poorly
to moderately well-cemented, interparticle
porosity.

Limestone, same as above, slightly
dolomitized.

Limestone, same as above.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2) to pale yellowish brown

(10 YR 6/2), micrograined to medium,
well-cemented, slightly dolomitized,
interparticle porosity.
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Depth

2720-2740

2740-2750

2750-2780

2780-2790

2790-2800

2800-2810

2810-2820

2820-2830

2830-2840

2840-2860

2860-2880

gnGDU3/001

Description

Limestone, skeletal-pellet-micritic, v. pale
orange (10 YR 8/2), micrograined to v. fine,
v. well-cemented, interparticle porosity.

Dolomitic limestone, micritic-skeletal-
pellet, v. pale orange (10 YR 8/2) to pale
yellowish brown (10 YR 6/2), micrograined to
v. fine, well-cemented, some dolomite cement,
interparticle and intercrystalline porosity.

Limestone, skeletal-pellet-micritic, v. pale
orange (10 YR 8/2), micrograined to fine, v.
well-cemented with calcareous cement,
interparticle porosity.

Limestone, pellet-skeletal-micritic, v. pale
orange (10 YR 8/2) to pale yellowish brown
(10 YR 6/2), micrograined to fine, moderately
well-cemented, interparticle porosity.
Limestone, same as above, slightly coralline.
Limestone, same as above, slightly coralline
and dolomitized.

Limestone, micritic-pellet-coralline, white
(N9), to v. pale orange (10 YR 8/2), finely
micrograined to fine, well-cemented,
interparticle and intraparticle porosity.

Limestone, micritic, white (N9), finely
micrograined, v. well-cemented, minor
intraparticle porosity.
Limestone, micritic-coralline, same as above.
Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), finely micrograined to v. fine,

poorly to moderately cemented, interparticle
porosity.

Limestone, micritic-skeletal-pellet, v. pale
orange (10 YR 8/2), coarsely micrograined to
v. fine, finely granular, poorly cemented,
minor dolomite cement, interparticle
porosity.
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Depth
2880-2890

2890-2900

2900-2910

2910-2920

2920-2930

2930-2940

2940-2950

2950-2960

2960-2970

gnGDU3/001

Description

Limestone, 60%, same as above; Dolomite, 40%,
pale yellowish brown (10 YR 6/2), v. fine
subhedral crystals, good alteration, slightly
sucrosic, moderately well-cemented,
intercrystalline porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals,
moderate to good alteration, moderately
well-cemented, slightly sucrosic, minor
moldic and pinpoint vug porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v.
fine, good alteration, well-cemented, minor
moldic porosity.

Dolomite, moderately yellowish brown

(10 YR 5/4), coarsely micrograined, poor to
moderate alteration-dolomite crystals filling -
fossil molds, well-cemented, good moldic
porosity.

Dolomite, v. pale orange (10 YR 8/2) to
moderate yellowish brown (10 YR 5/4), finely
micrograined to v. fine, good alteration,
well-cemented, moldic porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals, good
alteration, moderately well-cemented, moldic
and intercrystalline porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4),
coarsely micrograined to v. fine anhedral to
subhedral crystals, moderately good
alteration, well-cemented, moldic and
intercrystalline porosity.

Dolomite, pale yellowish brown (10 YR 6/2),
finely to coarsely micrograined,
well-cemented, good alteration, dolomite
crystals filling fossil molds, slightly
calcareous, minor moldic porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v. fine
subhedral crystals, good alteration,
well-cemented, minor intercrystalline
porosity.
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Depth
2970-2980

2980-2990

2990-3000

3000-3010

3010-3020

3020-3030

3030-3050

3050-3060

gnGDU3/001

Description

Dolomitic limestone, 60%, micritic-pellet, v.
pale orange (10 YR 8/2), coarsely
micrograined to v. fine, well-cemented,
dolomitic cement, interparticle porosity;
Dolomite, 40%, moderate yellowish brown

(10 YR 5/4) to dark yellowish brown

(10 YR 4/2), v. fine anhedral to subhedral
crystals, good alteration, well-cemented,
minor moldic and intercrystalline porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals,
moderate to good alteration, moderately well-
cemented, moldic and intercrystalline
porosity.

Dolomite, 80%, moderate yellowish brown

(10 YR 5/4) to dark yellowish brown

(10 YR 4/2), v. fine subhedral crystals, good
alteration, well-cemented, slightly sucrosic, -
intercrystalline porosity; Limestone, 20%,
micritic-skeletal, white (N9), micrograined
to v. fine.

Dolomite, moderate yellowish brown

(10 YR 5/4), v. fine to fine subhedral to
anhedral crystals, good alteration, sucrosic,
moderately well-cemented, intercrystalline
porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), v. fine subhedral crystals, good
alteration, well-cemented, minor
intercrystalline and moldic porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4) to dark gray (N3), finely
micrograined to fine anhedral to subhedral
crystals, good alteration, well-cemented,
minor moldic and intercrystalline porosity.

Dolomite, dark gray (N3) to moderate
yvellowish brown (10 YR 5/4), coarsely
micrograined to v. fine subhedral crystals,
well-cemented, good alteration, minor moldic
and intercrystalline porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4) to dark gray (N3), coarsely
micrograined to v. fine subhedral to enhedral
crystals, well-cemented, good alteration,
minor intercrystalline porosity.
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Depth
3060-3070

3070-3080

3080-3090

3090-3100

3100-3120

3120-3130

3130-3140

3140-3150

3150-3160

gnGDU3/001

Description

Dolomite, moderately yellowish brown
(10 YR 5/4) with dark gray (N3) mottling,

- coarsely micrograined to v. fine,

well-cemented, good alteration, minor
pinpoint vug porosity.

Dolomite, pale yellowish brown (10 YR 6/2)
with some dark gray N3) mottling, coarsely
micrograined to v. fine, well-cemented, good
alteration, v. minor pinpoint vug porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v.
fine, subhedral crystals, well-cemented, good
alteration, moldic and intercrystalline
porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4), finely

to coarsely micrograined, well-cemented, good
alteration, v. minor moldic porosity.

Dolomite, pale yellowish brown (10 YR 6/2),
finely to coarsely micrograined, well-
cemented, good alteration, almost no moldic
porosity.

Dolomite, pale yellowish brown (10 YR 6/2),
dark gray (N3), coarsely micrograined to fine
subhedral crystals, moderate alteration
({relic-skeletal), well-cemented, sucrosic,
intercrystalline porosity.

Calcareous dolomite, pale yellowish brown

(10 YR 6/2) to moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v.
fine, poor to moderate alteration (relic-
skeletal), well-cemented, slightly sucrosic,
dolomite crystals filling molds, minor moldic
porosity.

Dolomite, moderate yellowish brown

(10 YR 5/4) with dark gray mottling (N3), v.
fine subhedral crystals, sucrosic, well-
cemented, good alteration, intercrystalline
porosity.

Dolomite, slightly calcareous, dark yellowish
brown (10 YR 4/2), coarsely micrograined to
fine anhedral to subhedral crystals, moderate
to good alteration, well-cemented, minor
moldic and intercrystalline porosity.
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Depth
3160-3180

3180-3200

3200-3220

3220-3230

3230-3240

3240-3250

3250-3260

gnGDU3/001

Description

Dolomite, slightly calcareous, moderate brown
(5 YR 3/4) with dark gray (N3), dark
yellowish brown (10 YR 4/2) and pale
yellowish brown (10 YR 6/2) mottling, finely
micrograined to v. fine, some subhedral
crystals, well-cemented, variable alteration
with some intact forams (calcareous),
dolomite crystals filling some molds,
somewhat sucrosic, moldic and
intercrystalline porosity.

Calcareous dolomite, pale yellowish brown

(10 YR 6/2) to dark yellowish brown

(10 YR 4/2), coarsely micrograined to v.

fine, some subhedral crystals, well-cemented,
poor to good alteration with dolomite crystals
filling some molds, moldic and
intercrystalline porosity.

Calcareous dolomite, grayish orange

(10 YR 7/4) to moderate yellowish brown

(10 YR 5/4), coarsely micrograined to v. fine
subhedral crystals, well-cemented, moderate
alteration (relic-skeletal) with dolomitic
crystals filling or lining molds, moldic and
intercrystalline porosity.

Calcareous dolomite, light gray (N7) to
moderate yellowish brown (10 YR 5/4), same as
above.

Dolomite, moderate yellowish brown

(10 YR 5/4), coarsely micrograined to fine
subhedral crystals, well-cemented, good
alteration, slightly sucrosic,
intercrystalline and minor moldic porosity.

Calcareous dolomite, moderate yellowish brown
(10 YR 5/4) to dark yellowish brown

(10 YR 4/2), coarsely micrograined to fine
subhedral crystals, moderate alteration
(relic pellet), moderately well-cemented,
intercrystalline and minor moldic porosity.

Calcareous dolomite, same as above, slightly
more sucrosic.
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Depth
3260-3280

3280-3290

3290-3300

3300-3310

3310-3320

gnGDU3/001

Description

Dolomite, moderate yellowish brown

(10 YR 5/4) with some dark gray (N7),
coarsely micrograined to fine subhedral
crystals, well-cemented, moderate to good
alteration, slightly sucrosic,
intercrystalline porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
dark yellowish brown (10 YR 4/2), same as
above.

Calcareous dolomite, v. pale orange

(10 YR 8/2) to pale yellowish brown

(10 YR 6/2), finely micrograined to v. fine,
some subhedral crystals, moderate alteration
(relic skeletal), some dolomite crystals
lining and filling molds, intercrystalline
and minor moldic porosity.

Dolomite, slightly calcareous, pale yellowish -
brown (10 YR 6/2), coarsely micrograined to
fine subhedral crystals, well-cemented,
moderate to good alteration (some relic
skeletal), good moldic porosity.

Dolomite, slightly calcareous, pale yellowish
brown (10 YR 6/2) to dark yellowish brown

(10 YR 4/2), coarsely micrograined to v.
fine, well-cemented, good alteration (minor
relic skeletal), minor moldic porosity.
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Depth

10-20

20-40

40-80

80-140

140-150

150-160

160~-180

180-200

gnGDU2/001

GDU NORTH PORT ST. LUCIE
MONITOR WELL SAMPLE LOG

Description

Sand, quartz, v. fine to coarse, subangular,
unconsolidated; Organic matter, roots,
leaves, some brown to dark gray clay.

Shell, 60%, dark gray (N3), fragments to

10 mm, subangular to angular, poorly sorted,
unconsolidated; Sand, 20%, quartz, same as
above; Organic matter, 20%, same as above.

Shell hash, white (N9) to v. pale orange

(10 YR 8/2) to dark gray (N3), fragments and
whole specimens to 15 mm, subangular to
angular, poorly sorted, unconsolidated.

Shell hash, same as above, with fragments to
8 mm.

Shell hash, 90%, v. pale orange (10 YR 8/2)
to medium light gray (N6), fragments and
whole specimens to 8 mm, subangular to angu-
lar, moderately well sorted, unconsolidated;
Sandstone, 10%; Marl, trace.

Shell hash, 70%, same as above; Sandstone,
30%; Marl, trace.

Sand, silty, 80%, light olive gray (5 Y 5/2),
v. fine, subrounded to subangular, unconsoli-
dated, phosphatic (40% of sand fraction), low
porosity; Limestone, sandy, 10%; Shell frag-

ments, 10%, fragments and whole specimens to

15 mm.

Sand, clayey=-silty, 90%, grayish olive

(10 Y 4/2), v. fine, plastic, phosphate
grains, brown to black, v. fine, numerous
Bulimina elongata and other v. small fora-
minifera, low porosity; Shell fragments, 10%,
<10 mm.

Clay, sandy-silty, 95%, grayish olive

(10 Y 4/2), micrograined to v. fine, plastic,
phosphate grains as above, numerous Bulimina

elongata and other v. small foraminifera, low
porosity; Shell fragments, 5%, <10 mm.



Depth
205-235

235-265

265-310

310-355

355-395

395-415

415-430

430-450

450-470

470-480

480-500

gnGDU2/001

Description

Same as above, very stiff.
Clay, sandy-silty, 100%, same as above.

Clay, sandy-silty, mottled light olive gray
(5 Y 5/2) to grayish olive (10 Y 4/2), micro-
grained to v. fine, plastic, phosphate grains
as above, Bulimina elongata and other fora-
minifera, low porosity.

Clay, silty-sandy, light olive gray :
(5 Y 5/2), micrograined to v. fine, plastic,
phosphatic Bulimina elongata, low porosity.

Clay, silty-sandy, grayish olive (10 Y 4/2),
micrograined to v. fine, plastic, phosphatic,
low porosity.

Clay, sandy-silty, 95%, grayish olive

(10 Y 4/2), micrograined to v. fine, plastic;
Phosphate grains, 5%, brown to black, v. fine
to coarse, subrounded.

Sand, silty, 70%, light olive gray (5 Y 5/2),
v. fine, subrounded, nonplastic, unconsoli-
dated, Bulimina elongata; Phosphate grains,
20%, brown to black, fine to coarse,
subrounded; Shell fragments, 10%, <5 mm.

Silt, sandy, 80%, light olive gray (5 Y 5/2),
micrograined to v. fine, plastic; Phosphate
grains, 10%, as above; Shell fragments, 10%,
<5 mm.

Silt, sandy, 80%, as above; Phosphate grains,
10%, v. fine to v. coarse; Shell fragments,
10%, <10 mm. '

Silt, sandy, 75%, light olive gray (5 Y 5/2),
finely micrograined to v. fine, nonplastic,
Dentalia sp., Buliminua elongata and other
foraminifera; Phosphate grains, 20%, brown to
black, v. fine to coarse, subrounded; Quartz
grains, 5%, clear, coarse, subangular; Shell
fragments, trace.

Silt, clayey, 90%, grayish olive (10 Y 4/2),
finely micrograined, plastic, stiff; Phos-
phate grains, 10%, brown to black, v. fine to
coarse, subrounded.



Depth
500-520

520-530
530-550

550-560

560-590

590-600

600-610

610-630

630-670

670-680

gnGDU2/001

Description

Silt, clayey, 80%, as above, v. stiff; Phos-
phate grains, 10%, as above; Sandstone and
limestone conglomerate pebbles, 10%; Shell
fragments, trace, 5-10 mm.

Silt, clayey, 80%, as above; Phospate grains,
20%, brown to black, v. fine to medium,
subrounded.

Silt, clayey, 90%, light olive gray
(5 Y 5/2), micrograined, somewhat plastic;
Phosphate grains, 10%, as above.

Silt, clayey, 80%, same as above; Phosphate
grains, 20%, same as above.

Silt, clayey, 70%, yellowish gray (5 Y 7/2)
to light olive gray (5 Y 5/2), micrograined,
somewhat plastic; Phosphate grains, 20%,
brown to black, fine to small pebbles,
subrounded; Limestone and sandstone con-
glomerates, 10%; Quartz grains, clear, v.
coarse; Shell fragments, <5 mm.

Silt, clayey, 60%, same as above; Phosphate
grains, 30%, brown to black, coarse to small
pebbles; Limestone and sandstone conglom-
erates, 5%; Quartz grains, 5%, clear, coarse;
few forams and shell fragments.

Silt, clayey, 50%, same as above; Limestone,
micritic, 40%, white (N9), v. fine, well-
cemented, slightly fossiliferous; Phosphate
grains, 15%, brown to black, v. fine to
coarse, subrounded; Quartz grains, 5%, clear,
medium; few shell fragments <5 mm.

Same as above, with few sandstone pebbles.

Limestone, micritic, 50%, yellowish gray

(5 Y 7/2), micrograined to v. fine, poorly
cemented, few shell fragments, interparticle
porosity; Silt, 40%, yellowish gray

(5 Y 7/2), micrograined, somewhat plastic;
Phosphate grains, 10%, brown to black, v.
fine to medium, subrounded.

Limestone, micritic, 80%, white (N9) to
yvellowish gray (5 Y 7/2), micrograined to v.
fine, granular, moderately cemented, few
Dentalia sp., Lepidocyclina sp., mollusk
fragments, bryozoan fragments, interparticle
porosity; Silt, 20%, as above.




Depth
680-700

700-710

710-720

720-730

730-750

750-760

760-770

770-780

780-790

790-800

gnGDU2/001

Description

Limestone, 20%, same as above, with few more
Lepidocyclina sp.; Silt, 10%, same as above.

Limestone, micritic, white (N9) to yellowish
gray (5 Y 7/2), micrograined to v. fine,
poorly cemented, granular, interparticle
porosity.

Limestone, same as above, with v. few mollusk
fragments and Lepidocyclina sp..

Limestone, micritic-skeletal, white (N9) to
v. pale orange (10 YR 8/2), finely micro-
grained to v. fine, poorly cemented,
glauconitic, Camerina vanderstokii, Lepido-
cyclina ocalana sp., bryozoan and mollusk
fragments, interparticle porosity.

Limestone, same as above, more glauconitic,
with more numerous bryozoan fragments and
Lepidocyclina ocalana sp., (some >5 mm).

Limestone, same as above, more glauconitic,
with numerous bryozoan fragments, Lepido-
cyclina ocalana sp., Camerina vanderstokii,
and few Operculinoides sp., and echinoid
spines.

Limestone, micritic-skeletal, white (N9) to
v. pale orange (10 YR 8/2), micrograined to
v. fine, poorly to moderately cemented,
glauconitic, numerous Lepidocyclina ocalana
(up to 10 mm), Camerina vanderstokii,
bryozoan and mollusk fragments, echinoid
spines, interparticle porosity.

Limestone, same as above, with more numerous
bryozoan fragments and few Operculinoides sp.

Limestone, pellet-micritic, v. pale orange
(10 Yr 8/2), micrograined to v. fine (pellets
v. fine), poorly cemented, uniform finely
granular appearance, very few fossils,
interparticle porosity.

Limestone, pellet-micritic, white (N9) to v.
pale orange (10 YR 8/2), micrograined to v.
fine, poorly to moderately cemented, glauco-
nitic, two small whole echinoids, Lepido-
cyclina ocalana sp., interparticle porosity.




Depth

800-810

810-830

830-840

840-850

850-860

860~870

870-890

890-900

900-920

gnGDU2/001

Description

Limestone, same as above, with echinoid and
mollusk fragments, Lepidocyclina ocalana sp.,
and Globigerina sp.

Limestone, micritic, white (N9) to v. pale
orange (10 YR 8/2), micrograined to v. fine,
well-cemented, glauconitic, cherty (?),
Lepidocyclina sp., numerous coated Dictyo-
conus sp.(?), interparticle porosity.

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), micrograined to v. fine, mod-
erately well-cemented, glauconitic, cherty
replacement of small forams, some Lepido-
cyclina ocalana sp., numerous coated
Dictyoconus cookei, interparticle porosity.

Limestone, micritic-skeletal, white (N9) to
v. pale orange (10 YR 8/2), finely micro-
grained to v. fine, v. well-cemented with
calcite cement, some chert, few D. cookei,
interparticle porosity.

Limestone, same as above, also with few
Lepidocyclina ocalana sp.

Limestone, micritic-skeletal, white (N9) to
v. pale orange (10 YR 8/2), micrograined to
v. fine, well-cemented, some calcite cement,
few Lepidocyclina sp., numerous (20% of
sample) D. cookei, interparticle porosity.

Limestone, micritic-pellet, white (N9) to v.
pale orange (10 YR 8/2), finely micrograined
to v. fine, well-cemented, a microcoquina of
medium-grained D. cookei, Textularia sp.,
Coskinolina floridana, and other forams
comprising 50% of sample, interparticle
porosity.

Limestone, same as above, slightly cherty,
same microcoquina comprising 20% of sample.

Limestone, micritic, white (N9) to v. pale
orange (10 YR 8/2), micrograined, poorly to
moderately cemented, some chert, D. cookei,
and Coskinolina floridana, interparticle
porosity.




Depth
920-940

940-950

950-960
960-980

980-1000

1000-1010

1010-1020

1020-1030

1030-1040

gnGDU2/001

Description

Limestone, micritic, white (N9), micro-
grained, poorly to moderately cemented, minor
cherty, D. cookei and Coskinolina floridana,
interparticle porosity.

Limestone, micritic, white (N9) to v. pale
orange (10 YR 8/2) to light gray (N7), finely
micrograined, moderately to well-cemented,
slightly dolomitized, Textularia sp., D.
cookei, Coskinolina floridana, interparticle
and v. minor moldic porosity. :

Limestone, as above, slightly more
dolomitized.

Limestone, as above, with some dark fossil
molds.

Limestone, micritic, white (N9) to light gray
(N7) to v. pale orange (10 YR 8/2), finely to
coarsely micrograined, well-cemented, slight-
ly dolomitized, few large Dictyoconus sp.,
and few Coskinolina floridana, minor inter-
particle and moldic porosity.

Limestone, dolomitic, micritic, grayish
orange (10 YR 7/4) to v. pale orange (10 YR
8/12), coarsely micrograined to v. fine,
well-cemented, slightly sucrosic, minor
dolomite crystals lining molds, one whole
echinoid (Peronella dalli?), minor moldic and
interparticle porosity.

Limestone, dolomitic, micritic to
micritic-pellet, grayish orange (10 YR 7/4)
to v. pale orange (10 YR 8/2) to light gray
(N7), finely micrograined to v. fine, well
cemented, slightly sucrosic, minor moldic and
interparticle porosity.

Dolomite, calcareous, grayish orange (10 YR
7/4) to pale yellowish brown (10 YR 6/2),
micrograined to v. fine, well-cemented,
slightly sucrosic, minor moldic and
intercrystalline porosity.

Dolomite, calcareous, pale yellowish brown
(10 YR 6/2) to moderate yellowish brown (10
YR 5/4), micrograined, well-cemented,
moderately good alteration, minor moldic
porosity.



Depth
1040-1050

1050-1060

1060-1070

1070-1080

1080-1100

1100-1110

1110-1120

1120-1130

1130-1140

gnGDU2/001

Description

Dolomite, calcareous, 80%, v. pale orange (10
YR 8/2) to grayish orange (10 YR 7/4),
micrograined, well-cemented, poor to moderate
alteration, minor moldic porosity; Claystone,
20%, pale yellowish brown (10 YR 6/2) to dark
yellowish brown (10 YR 4/2), finely
micrograined, poorly cemented, nonplastic,
thin laminae.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4), :
coarsely to finely micrograined,
well-cemented, moderately good alteration,
slightly sucrosic, minor moldic porosity.

Dolomite, calcareous, moderate yellowish
brown (10 YR 5/4) to grayish black (N2) to v.
light gray (N8), finely micrograined to v.
fine, well-cemented, good alteration, minor
pinpoint vug and moldic porosity.

Dolomite, v. pale orange (10 YR 8/2) to pale
yellowish brown (10 YR 6/2), finely
micrograined to v. fine, well-cemented,
slightly calcareous, good alteration, minor
moldic and pinpoint vug porosity.

Dolomite, moderate yellowish brown (10 YR
5/4), v. fine, well-cemented, good
alteration, slightly sucrosic,
intercrystalline and moldic porosity.

Dolomite, moderate yellowish brown (10 YR
5/4) with v. thin moderate brown (5 YR 3/4)
laminae, v. fine well-cemented, good
alteration, slightly sucrosic, good moldic
(Dictyoconus sp. molds distinguishable) and
intercrystalline porosity.

Dolomite, moderate yellowish brown (10 YR
5/4) to dark gray' (N3) mottled, micrograined,
well-cement, good alteration, good moldic and
minor pinpoint vug porosity.

Dolomite, same as above, with some darkened
fossil molds.

Dolomite, moderate yellowish brown (10 YR
5/4) and mottled v. pale orange (10 YR 8/2)
and dark gray (N3), finely micrograined to v.



Depth

1140-1150

1150-1160

1160-1170

1170-1190

1190-1200

1200-1210

1210-1220

1220-1230

gnGDU2/001

Description

fine, sucrosic, well-cemented, good
alteration, good pinpoint vug and moldic
porosity.

Dolomite, moderate yellowish brown (10 YR
5/4), coarsely micrograined to v. fine,
well-cemented moderately good alteration,
good moldic porosity.

Dolomite, grayish orange (10 YR 7/4), same as
above. : :

Dolomite, grayish orange (10 YR 7/4) to pale
yellowish brown (10 YR 6/2), coarsely
micrograined to v. fine, well-cemented,
uniformly finely granular appearance, finely
sucrosic, good alteration, moldic porosity.

Dolomite, calcareous, moderate yellowish
brown (10 YR 5/4), finely micrograined to
fine, well-cemented, finely sucrosic,
moderate alteration (relic skeletal), good
moldic porosity (Dictyoconus sp. molds
discernable).

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4), v.
fine, well-cemented, good alteration, finely
sucrosic, good moldic and intercrystalline
porosity.

Dolomite, pale yellowish brown (10 YR 6/2),
coarsely micrograined to v. fine,
well-cemented, slightly sucrosic, good
alteration, minor moldic and intercrystalline
porosity.

Dolomite, v. pale orange (10 YR 8/2) to pale
yellowish brown (10 YR 6/2), finely
micrograined, well-cemented, finely sucrosic,
good alteraticon, minor pinpoint vug and
moldic porosity.

Dolomite, v. pale orange (10 YR 8/2) to
grayish orange (10 YR 7/4), finely
micrograined, well-cemented, moderately good
alteration, some darkened fossil molds and
some lined with dolomite crystals, minor
pinpoint vug and moldic porosity.



Depth
1230-1240

1240-1250

1250-1270

1270-1280

1280-1290

1290-1300

1300-1310

1310-1320

gnGDU2/001

Description:

Dolomite, 50%, same as above; Dolomite, 50%
moderate yellowish brown (10 YR 5/4) to
medium gray (N5), v. fine subhedral crystals
v. good alteration, well-cemented, thin dark
brown laminae, good moldic (Dictyoconus sp.)
and intercrystalline porosity.

Dolomite, 50%, medium gray (N5) to moderate
yellowish brown (10 YR 5/4), coarsely
micrograined to v. fine subhedral crystals,
moderately to v. good alteration (some relic
skeletal), slightly sucrosic, well~-cemented,
good moldic (Dictyocomus sp.) and
intercrystalline porosity; Limestone, 50%,
micritic-pellet, white (N9), v. fine,
well-cemented, Dictyoconus sp., interparticle
porosity.

Dolomite, calcareous, grayish orange (10 YR
7/4) to medium dark gray (N4), v. fine
anhedral to subhedral crystals, well-
cemented, moderately good alteration,
intercrystalline and minor moldic porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4),
coarsely micrograined to v. fine subhedral
crystals, good alteration, well-cemented,
dolomite crystals lining molds, moldic and
minor pinpoint vug porosity.

Dolomite, 60%, pale yellowish brown (10 YR
6/2) finely micrograined to v. fine, some
subhedral crystals, well-cemented, good
alteration, dolomite crystals lining molds,
moldic porosity; Claystone, 40%, medium gray
(N5), finely micrograined, nonplastic,
calcareous, moderately cemented.

Dolomite, 90%, same as above; Claystone, 10%,
same as above. ‘

Dolomite, moderate yellowish brown (10 YR
5/4), v. fine subhedral crystals,
well-cemented, good alteration, moldic and
intercrystalline porosity.

Dolomite, 95%, same as above; Claystone, 5%,
same as above.



Depth
1320-1330

1330-1350

1350-1360

1360-1370

1370-1380

1380~-1390

1390-1400

1400-1410

gnGDU2/001

Description

Dolomite, calcareous (relic-skeletal), v.
pale orange (10 YR 8/2) to moderate yellowish
brown (10 YR 5/4), v. fine subhedral
crystals, poor to good alteration (relic
skeletal to sucrosic), well-cemented, good
moldic and intercrystalline porosity.

Limestone, micritic to micritic-skeletal, v.

‘pale orange (10 YR 8/2) to light gray (N7),

cryptograined to v. fine, well-cemented,
slightly dolomitized, Dictyoconus sp., moldic
and interparticle porosity.

Limestone, 80%, same as above; Dolomite, 20%,
moderate yellowish brown (10 YR 5/4),
coarsely micrograined, well-cemented, good
alteration, minor moldic porosity.

Limestone, dolomitic, 50%, micritic, v. pale
orange (10 YR 8/2) to v. light gray (N3),
finely micrograined, well-cemented, minor
moldic porosity; Limestone, dolomitic, 50%
skeletal micritic, white (N9) (grains) to
moderate yellowish brown (10 YR 5/4)
(matrix), micrograined to fine,
well-cemented with dolomitic cement,
interparticle porosity.

Same as above, with few Dictyoconus sp.

Dolomite, moderate yellowish brown (10 YR
5/4), coarsely micrograined to v. fine
anhedral crystals, well-cemented, slightly
sucrosic, good alteration, flattened darkened
fossil molds, v. good moldic porosity with
Dictyoconus sp. molds distinguishable.

Dolomite, 50%, same as above, with more
numerous flattened darkened fossil molds;
Limestone, 25%, white (N9), micritic,
well-cemented; Ddlomite, 25%, calcareous
(relic-skeletal), white (N9) (grains) to
moderate yellowish brown (10 YR 5/4)
(matrix), v. fine to medium, well-cemented
with dolomite cement, poor to moderate
alteration, interparticle and
intercrystalline porosity.

Dolomite, calcerous, 50%, (relic-skeletal)
same as above; Limestone, 30%, same as above,
with few Dictyoconus sp.; Dolomite, 20%, same
as above.
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Depth
1410-1420

1420-1430

1430-1450

1450-1460

1460-1470

1470-1480

1480-1490

gnGDU2/001

Description

No sample

Dolomite, 60%, grayish orange (10 YR 7/4) to
moderate yellowish brown (10 YR 5/4),
micrograined to v. fine subhedral crystals,
well-cemented, moderate to good alteration,
finely sucrosic, intercrystalline and
pinpoint vug porosity; Limestone, 35%,
skeletal-micritic, white (N9) to v. pale
orange (10 YR 8/2), micrograined to medium,
slightly dolomitized, few Dictyoconus sp.,
interparticle porosity; Claystone, 5%,
nonplastic, finely micrograined, calcareous.

Dolomite, 40%, same as above, with flattened
darkened fossil molds and thin dark brown
laminae; Limestone, 40%, same as above,
cherty, with more numerous Dictyoconus sp.;
Claystone, 20%, as above.

Dolomite, calcareous, relic-skeletal, 50%,
grayish orange (10 YR 7/4), mottled moderate
vellowish brown (10 YR 5/4) and dark gray
(N3), and grayish black (N2), with white (N1)
relic-skeletal inclusions, micrograined to v.
fine anhedral to subhedral crystals,
well-cemented with dolomite cement, poor
(black dolomite cement surrounding white
Dictyoconus sp.) to good alteration,
intercrystalline and moldic porosity;
Limestone, 50% skeletal-micritic, white (N9),
v. fine to medium, well-cemented, Dictyoconus
sp., interparticle porosity.

Limestone, 70%, micritic and
skeletal-micritic, white (N9), same as above;
Dolomite, calcareous, relic-skeletal, 30%,
same as above.

Limestone, 80%, same as above; Dolomite,
calcareous, relic-skeletal, same as above.

Dolomite, calcareous, 70%, v. pale orange (10
YR 8/2) to moderate yellowish brown (10 YR
5/4), finely micrograined to v. fine,
anhedral to subhedral crystals, well-cemented
poor (relic-skeletal) to good alteration,
intercrystalline and moldic porosity;
Limestone, 30%, same as above, with some
cherty replacement of Dictyoconus sp.

i1



Depth
1490-1500

1500-1510

1510-1530

1530-1540

1540-1550

1550-1560

1560-1570

1570-1580

gnGDU2/001

Description

Dolomite, 80%, moderate yellowish brown (10
YR 5/4) to medium gray (N5), v. fine
subhedral crystals, good alteration, finely
sucrosic, intercrystalline and well-developed
moldic porosity; Limestone, 20%, same as
above, slightly dolomitized, with Dictyoconus

sp.

Dolomite, 90%, pale yellowish brown (10 YR
6/2) to dark gray (N3), finely micrograined,
well-cemented, dense, v. minor pinpoint vug -
porosity; Limestone, 10%, same as above.

Dolomite, grayish orange (10 YR 7/4), v. fine
subhedral crystals, finely sucrosic,
well-cemented, good alteration
intercrystalline and good moldic porosity.

Dolomite, grayish orange (10 YR 7/4) to
moderate yellowish brown (10 YR 5/4), v. fine
anhedral to subhedral crystals, finely
sucrosic, good alteration, well-cemented,
intercrystalline and good moldic porosity.

Dolomite, 50%, same as above; Limestone,
dolomitic, 50%, skeletal-micritic, white (N9)
grains with moderate yellowish brown (10 YR
5/4) dolomite cement, well-cemented
interparticle and intercrystalline porosity;
Claystone, trace.

Dolomite, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4), finely
micrograined to v. fine, anhedral to
subhedral crystals, well-cemented, good
alteration, sucrosic in part, moldic porosity
(with crystals lining molds) and
intercrystalline porosity.

Dolomite, pale yellowish brown (10 YR 6/2) to
dark yellowish brown (10 YR 4/2), same as
above, with flattened darkened fossil molds.

Dolomite, 50%, very pale orange (10 YR 8/2)
to pale yellowish brown (10 YR 6/2), finely
micrograined, anhedral crystals,
well-cemented, good alteration, v. little
moldic porosity; Limestone, micritic, light
gray (N7), finely micrograined, v.
well-cemented, few darkened fossil molds, V.
little porosity.

12



Depth Description

1580-1590 Dolomite, 80%, v. pale orange (10 YR 8/2) to
moderate yellowish brown (10 YR 5/4), finely
micrograined, well-cemented, good alteration,
slightly sucrosic, some moldic porosity;
Limestone, 20%, same as above.

1590-1600 Dolomite, calcareous, v. pale orange (10 YR
8/2) to moderate yellowish brown (10 YR 5/4),
finely micrograined, well-cemented, good
alteration, v. little moldic porosity;
Claystone, trace.

1600-1610 Dolomite, calcareous, grayish orange (10 YR
7/4), finely micrograined, well-cemented,
good alteration, v. little porosity;
Claystone, trace.

1610-1620 Dolomite, calcareous, same as above, with
some darkened fossil molds and v. minor
moldic porosity.

1620-1630 Limestone, 60%, skeletal-pellet-micritic,
white (N9) to v. pale orange (10 YR 8/2), v.
fine to medium, moderately well-cemented,
Dictyoconus americanus sp., interparticle
porosity; Dolomite, 40%, moderate yellowish
brown (10 YR 5/4), v. fine subhedral
crystals, good alteration, well-cemented,
good moldic porosity.

1630-1640 Limestone, 60%, same as above, with more
numerous D. americanus; Dolomite, calcareous,
40%, pale yellowish brown (10 YR 6/2) to
moderate yellowish brown (10 YR 5/4), finely
micrograined to v. fine, poor to moderate
alteration (some relic-skeletal), well-
cemented, minor moldic and intercrystalline
porosity.

1640~-1650 Dolomite, moderate brown (5 YR 4/4), v. fine
to fine subhedral crystals, v. good
alteration, well-cemented, sucrosic, good
moldic porosity; Limestone, trace, as above.

1650-1660 Dolomite, 50%, as above; Limestone, skeletal,
50%, v. pale orange (10 YR 8/2), medium to
coarse, poorly cemented with calcite cement,
D. americanus sp., interparticle porosity.

gnGDU2/001 13



Depth

1660-1670

1670-1680

1680-1690

1690-1700

1700-1710

1710-1720

1720-1730

1730-1740

1740-1750

gnGDU2/001

Description

Dolomite, 50%, very pale orange (10 YR 8/2)
to moderate yellowish brown (10 YR 5/4),
finely micrograined to very fine, anhedral to
subhedral crystals, poor to moderate
alteration (some relic skeletal), slightly
sucrosic, intercrystalline and moldic
porosity; Limestone, 50%, skeletal, very pale
orange (10 YR 8/2), v. fine to medium, clear
calcite cement, numerous D. americanus,
interparticle porosity.

Limestone, micritic-skeletal, very pale
orange (10 YR 8/2), micrograined to fine,
well-cemented, some recrystallization with
calcite crystals, coralline casts, few D.
americanus sp. and few Lepidocyclina sp. (?),
interparticle and moldic porosity.

Limestone, same as above, v. slightly
glauconitic.

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), micrograined to fine,
well-cemented, granular appearance, D.
americanus sp., interparticle and moldic
porosity.

Limestone, same as above, with v. few D.
americanus sp. and coralline fragments.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), fine to medium, moderately
well-cemented, D. americanus sp. comprising
30% of sample (weathered), interparticle
porosity.

Limestone, skeletal-micritic, v. pale orange
(10 YR 8/2), uniformly medium grained, poorly
to moderately cemented, D. americanus sp.
(weathered) comprising 20% of sample (medium
to v. coarse), interparticle porosity.

Limestone, same as above, with v. coarse
weathered D. americanus sp. comprising 60% of
sample

Limestone, skeletal, v. pale orange (10 YR
8/2), medium to coarse, moderately
well-cemented with clear calcite cement, few
(<10%) D. americanus sp., interparticle
porosity.
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Depth
1750-1760

1760-1770

1770-1780

1780-1790

1790-1800

gnGDU2/001

Description

Limestone, skeletal, same as above, with
weathered v. coarse D. americanus sp.
comprising 20% of sample.

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), micrograined to v. fine, poor to
moderately cemented, uniformly medium to
coarse D, americanus sp. comprising 30% of
sample, few Coskinolina sp. (?),
interparticle porosity.

Cement, 80%; Limestone, 20%, same as above.

Limestone, micritic-skeletal, v. pale orange
(10 YR 8/2), v. fine to medium, moderately
well-cemented, few (15% of sample) D.
americanus sp., interparticle porosity.

Limestone, same as above, with D. americanus
(108 of sample) and few Coskinolina sp. (?).

15



Appendix C
12-INCH CASING INJECTION TEST DATA



Actual

Time

Time Since
Pump Started
(min)

July

9:26
9:27
9:28
9:29
9:30
9:32
9:35
9:38
9:41
9:44
9:50
9:55
10:00

10:01.

10:02

10:03.

10:04
10:05
10:06

10:07
10:10
10:15
10:20
10:35
11:00
11:35
12:00
12 30
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25, 1987

a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
25 a.m.
a.m.
25 a.m.
a.m.
a.m.
a.m.

a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
p m.

B 5

p.m.
p.m.
p.m.
p.m.
p.m.
25 p.m.
25 p.m.
p.m.
p.M.
p.m.
p.m.
p.m.
p.m.

26, 1987
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12

34

40

54

154

274

599

622

634

649

668

675

Appendix C

12-INCH CASING INJECTION TEST DATA

1015

1015
980
980

9280
1015
980
980
980
980
980
980
980
980

1400
1400
1400
1400
1400
1400
1400
1400
1400
1960
1960
1960
1960
1960
1960
1960
1960
1960

2310
2310
2310
2310
2310

Wellhead
Pressure Totalizer
(psi) {(gpm X 100)
15.0 300
16.0 308
17.5 315
18.5 322
19.5 329
21.0 343
22.5 366
22.0 388
22.0 410
22.3 433
22.8 481
24,2 522
25.0 560
27.0 571
27.5 579
28.0 592
28.0 601
28.0 612
28.0 623
28.0 633
28.0 665
28.0 719
28.0 773
28.0 934
28.0 1200
28.0 1575
28.0 1837
28.0 2155
28.5 3111
30.5 4816
30.5 4837
30.5 4866
30.5 4895
31.0 4938
31.0 5023
31.0 5080
31.0 5151
31.0 5221
35.0 5275
35.0 5294
35.0 5332
35.0 5371
35.0 5408
34.5 5503
34.0 5600
34.5 5696
34.5 5792
41.0 5910
5932
38.5 6179
38.5 6225
39.0 6294
40.0 6386
40.0 6478
22 -

Remarks

Start step injection test

Step up to 980 gpm

Monitor well still
flowing

Still flowing

Stopped flowing

3.3 drawdown from pad
2.0 drawdown

Shut down at 980
Stable at 980/28.0 psi
Step up to 1,400 gpm

Step up to 1,960 gpm

Siep up to 2,310 gpm

Shut in

Static water level



gnR196A/011

Time Since Flow Wellhead
Actual Pump Started Rate Pressure Totalizer
Time (min) (gpm) {psi) (gpm X 100) Remarks
July 28, 1987
9:21 a.m. 0 0 22 8742 Restart test - static
9:22 a.m. 1 2940 51.0 8771 Run constant rate test
9:23 a.m. 2 2940 50.5 8800
9:24 a.m. 3 2940 50.5 8830
9:25 a.m. 4 2940 51.0 8860
9:30 a.m. 9 2940 52.0 9006
9:35 a.m. - 147 2940 52.5 9154
9:40 a.m. 19 2940 52.5 9302
9:45 a.m. 24" 2940 52.5 9449
9:50 a.m. 29 2940 52.5 9596
9:55 a.m. 34 2940 52.5+ 9743
10:00 a.m. 2940 52.5+ 9891
10:15 a.m. 2940 52.5+ 10,333
10:49 a.m. 88 2940 52.5 11,331
11:00 a.m. 2940 52.5+ 11,654
11:30 a.m. 129 2940 52.5 12,536
12:00 p.m. 159 2940 52.5+ 13,417
12:31 p.m. 190 2940 52.5 14,329
1:49 p.m. 2940 52.5 16,619
2:00 p.m. 2940 52.5 16,946
2:30 p.m. 279 2940 52.5 17,825
3:00 p.m. 2940 52.5 18,705
4:00 p.m. 369 2940 52.5 20,474
5:00 p.m. 429 2940 52.5 22,229
6:00 p.m. 489 2940 52.5 23,999
7:11 p.m. 2940 52.5 26,085
8:00 p.m. 609 2940 52.5 27,520
9:00 p.m. 669 2940 52.5 27,282
9:30 p.m. 699 2940 52.5 30,164
11:00 p.m. 789 0 22 30,164 Static water level
July 30, 1987
9:32 a.m. 0 0 0 31,228 Start test
Adjusting flow
9:35 a.m, 46.0
9:36 a.m. 4 2,800 47.0 31,288 Run test after cleaning
9:37 a.m. 48.0 open hole
9:38 a.m. 6 49.0
9:40 a.m. 2940 48.5 31,425
9:45 a.m. 13 48.5 31,602
9:55 a.m. 23 48.5 31,850
10:05 a.m. 33 48.5 32,113
10:06 Adjusted flow
10:12 a.m. 2850 48.0 32,402
10:17 a.m. 48.0 32,481
10:25 53 48.0 32,695
-10:32 a.m. 60 48.0 32,856 Stopped test



Appendix D
INJECTION WELL PILOT HOLE WATER QUALITY
MONITOR WELL PILOT HOLE WATER QUALITY
SHALLOW MONITOR WELLS WATER QUALITY
INJECTION WELL AND MONITOR WELL
BACKGROUND WATER QUALITY



Appendix D (Continued)
INJECTION WELL PILOT HOLE WATER QUALITY

Specific
Depth Temperature Conductance Chloride
Date Time (Ft) (°c) {umhos/cm) (mg/1) Remarks
6/18/87 3:30 a.m. 2460-2490 24 23,000 9,147
6/19/87 7:20 a.m. 2490-2520 24 21,000 8,447
6/19/87 8:40 a.m.,  2520-2550 24 23,000 9,197
6/19/87 10:20 a.m.  2550-2580 24 24,000 9,547
6/19/87 11:40 a.m.  2580-2610 24 24,300 9,897
6/20/87 1:50 a.m. 2610-2640 24 23,500 9,397
6/20/87. 3:30 a.m. 2640-2670 24 24,000 94697
6/20/87 5:30 a.m. 2670-2700 24 21,000 8,247
6/20/87 7:30 a.m. 2700~2730 24 25,000 10,047
6/20/87 8:45 a.m. 2730-2760 24 25,500 10,597
6/20/87 9:40 a.m. 2760-2790 24 25,500 10,547
6/20/87 12:05 p.m. 2790-2820 24 27,000 11,19
6/20/87 12:30 p.m.  2820-2850 24 27,300 11,29
6/20/87 1:40 p.m. 2850-2880 24 27,000 11,046
6/20/87 3:40 p.m. 2880-2910 24 31,000 13,596
6/20/87 6:15 p.m.  2910-2940 24 35,000 15,695
6/20/87 8:50 p.m. 2940-2970 24 40,000 18,194
6/21/87 2:40 a.m. 2970-3000 24 40,000 18,394
6/21/87 9:50 a.m. 2996-3026 24 40,000 17,944
6/21/87 1:30 p.m. 3026-3056 24 46,000 19,694
6/21/87 5:30 p.m. 3056-3086 24 - 19,044 .
6/22/87 12:50 a.m. 3090-2120 24 44,000 18,744 Adding fresh water while
drilling
6/22/87 11:35 a.m. 3116-3146 24 48,000 19,344
6/23/87 10:00 a.m. 3146-3176 24 48,000 19,794
6/23/87 2:30 p.m.  3176-3207 22.5 50,000 19,443
6/23/87 7:00 p.m. 3207-3237 22.5 50,000 19,544
6/23/87 9:30 p.m. 3237-3267 25 50,000 19,394
6/23/87 11:25 p.m.  3267-3297 25 51,000 19,645
6/24/87 1:30 a.m. 3297-3324 25 50,000 19,544 Total depth

gnR196/49/2



Appendix D
INJECTION WELL PILOT HOLE WATER QUALITY

Specific
Depth Temperature Conductance Chloride
Date Time (Ft) (°C) (Umhos/cm) (mg/1) Remarks
5/20/87 - 845-875 - - 130 Insufficient sample for
specific conductance
5/20/87 - 875-905 - -- 165
5/20/87 -- 905-935 - - - No sample
5/20/87 - 935-965 - - 155 Insufficient sample for
specific conductance
5/20/87 - 965-995 - - 145 Insufficient sample for
specific conductance
5/20/87 - 995-1025 -- - 155 Insufficient sample for
specific conductance
5/21/87 -- 1025-1055 - -- 165 Insufficient sample for
specific conductance
5/21/87 - 1055~1085 - - 160 Insufficient sample for
specific conductance
5/21/87 -- 1085-1115 ~-- -- 175 Insufficient sample for
specific conductance
5/21/87 -- 1115-1145 - - 360
5/21/87 - 1145-1175 25 1,620 315
5/21/87 - 1175-1205 25 1,650 335
5/21/87 - 1205-1235 22 1,950 440 Ran 3 times
5/21/87 - 1235-1265 25 1,400 255
5/21/87 - 1265-1295 25.5 1,580 375
5/21/87 - 1295-1325 255 1,650 320
5/21/87 -- 1325-1355 25 1,700 340
5/21/87 - 1355-1385 26 1,840 370
5/21/87 6:30 p.m. 1385-1415 25 1,720 390
5/21/87 8:15 p.m. 1435-1465 22 1,980 445
5/21/87 9:30 p.m. 1465-1495 22 1,920 475
5/21/87 11:15 p.m. 1495~1525 22 2,100 595
5/22/87 1:10 a.m. 1525-1555 22.5 2,800 885
5/22/87 3:00 a.m. 1555-1585 22.5 3,800 1,165
5/22/87 5:30 a.m. 1585-1615 26 3,900 1,315 Switched to large probe
5/22/87 6:20 a.m. 1615-1645 27 3,850 1,280
5/22/87 7:05 a.m. 1645-1675 27 4,200 1,455
5/22/87 8:30 a.m. 1675-1705 27 3,780 1,210
5/22/87 10:00 a.m. 1705-1735 29.5 5,000 1,719
5/22/87 11:00 a.m. 1735-1765 29 4,900 1,644
5/22/87 12:15 p.m. 1765-1795 28.5 4,600 1,660
5/22/87 1:20 p.m. 1795-1825 27.5 4,700 1,610
1,585
5/22/87 2:45 p.m. 1825-1855 25 4,700 1,550
1,575
5/22/87 4:00 p.m. 1855-1885 25.5 4,600 1,500
5/22/87 5:10 p.m. 1885-1915 25 4,900 1,599
1,650
5/22/87 6:30 p.m. 1915-1945 23 4,400 1,450
1,450
5/22/87 -- 1945-1975 - - - Lost sample at shift
T change
5/22/87 8:45 p.m. 1976-2006 23.5 4,300 1,450
6/14/87 2:35 a.m. 2005-2035 27 6,000 1,200
6/14/87 4:15 a.m. 2035-2065 26.5 6,600 1,170
6/14/87 5:35 p.m. 2065-2095 26.5 6,800 1,360
6/15/87 9:20 a.m. 2100-2130 27 7,500 2,050
6/15/87 2:00 p.m. 2130-2160 26 6,600 1,800 Added fresh water while
coring
6/15/87 4:15 p.m. 2160-2190 26 7,000 1,890
6/15/87 - 2190-2220 25.5 7,000 2,000
6/15/87 -- 2220-2250 26 7,400 2,250
6/17/87 2:00 a.m. 2250-2280 25 1,160 4,150
6/17/87 5:50 a.m. 2280-2310 25 1,170 4,470
6/17/87 8:55 a.m. 2310-2335 29 1,180 4,530
6/17/87 2:20 p.m. 2335-2365 24 16,000 5,798
6/17/87 5:25 p.m. 2365-2395 24 19,500 7,748
6/18/87 12:20 a.m. 2430-2460 24 19,000 7,398
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Appendix D
MONITOR WELL PILOT HOLE WATER QUALITY

Specific
. Depth Temperature Conductance Chloride
Date Time (Ft) (°C) (umhos/cm) {mg/1) Remarks
7/21/87 8:30 a.m. 990 24 1780 210
7/21/87 11:00 p.m. 1020 24 1800 255
7/22/87 6:30 a.m. 1050 27.5 2400 555
7/22/87 10:10 a.m. 1087 28 2200 535
7/22/87 1:30 p.m. 1110 26.5 2200 605
7/22/87 3:00 p.m. 1140 27.0 2600 715
7/22/87 4:50 p.m. 1170 26.5 2600 920
7/22/87 10:30 p.m. 1200 27.0 3500 945
7/23/87 2:45 a.m. 1230 27.0 2800 820
7/23/87 6:15 a.m. 1260 26.0 3200 950
7/23/87 3:30 p.m. 1300 26.0 3100 . 285
7/23/87 6:00 p.m, 1330 26.0 3500 1190
7/23/87 7:00 p.m. 1350 26.0 3300 1040
7/23/87 9:30 p.m. 1380 26.0 3400 1065
8/4/87 7:45 a.m. 1455 24.0 3100 1315
8/4/87 8:50 a.m. 1485 24.5 3400 1300
8/4/87 11:00 a.m. 1515 25.0 3400 1280
8/4/87 12:30 p.m. 1546 24.5 3200 1290
8/4/87 3:00 p.m. 1576 24.5 3300 1330
8/4/87 11:15 p.m. 1600 25.0 3600 1495 Began open circulation
at 1580 feet .
8/5/87 4:00 a.m. 1630 24.5 4400 1875
8/5/87 6:10 a.m. 1690 25.5 4900 2199 Reverse air open
2349 circulation
8/5/87 7:35 a.m. 1710 26 4700 2099 "
. 2099
8/5/87 8:45 a.m. 1720 25 5200 2349 "
8/5/87 11:30 a.m. 1760 28 5400 2399 "
8/5/87 11:50 a.m. 1760 27.5 5380 2299 Drill pipe sample
2249
8/5/87 5:00 a.m. 1660 25.0 4600 2090
8/17/87 4:30 p.m. 1780 25.0 680 550 Well taking fluid.

gnR196/49/3
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Date

5/5/87

5/12/87

5/18/87

5/26/87

6/1/87

6/8/87

6/15/87

6/22/87

6/29/87

7/6/87

7/13/87

7/20/87

7/27/87

gnR196/50/1

Time

10:00

6:00

9:00

9:30

11:00

7:30

6:00

11:30

4:30

2:00

a.m.

p.m.

p.n.

a.m.

a.m.

a.m.

p.m.

p.m.

a.m.

p.m.

p.m.

Appendix D

SHALLOW MONITOR WELL WATER QUALITY

Well Chloride
Number (mg/1)
87-1 30
87-2 40
87-3 120
87-4 80
87-1 40
87-2 45
87-3 120
87-4 80
87-1 50
87-2 45
87-3 120
87-4 95
87-1 30
87-2 40
87-3 125
87-4 95
87-1 50
87-2 45
87-3 120
87-4 110
87-1 35
87-2 50
87-3 115
87-4 90
87-1 30
87-2 40
87-3 120
87-4 105
87-1 49
87-2 45
87-3 120
87-4 120
87-1 30
87-2 35
87-3 120
87-4 95
87-1 30
87-2 40
87-3 115
87-4 90
87-1 25
87-2 40
87-3 110
87-4 100
87-1 30
87-2 45
87-3 120
87-4 95
87-1 25
87-2 35
87-3 110
87-4 120

Specific
Conductance

{pmhos/cm)

440
650
580
640

440
640
700
740

440
690
710
810

450
540
720
800

440
710
730
840

440
690
700
700

420
740
560
820

440
640
720
800

440
750
690
790

450
710
700
730

440
750
690
780

440
720
730
790

440
720
700
810

Temperature
(°c)

26.5



Appendix D (Continued)
SHALLOW MONITOR WELL WATER QUALITY

Specific
Well Chloride Conductance Temperature
Date Time Number (mg/1) (Umhos/cm) (°C)
8/3/87 7:00 p.m. 87-1 30 440 24
87-2 35 650 24
87~3 105 700 25
87-4 110 750 25
8/10/87 9:30 a.m. 87-1 25 400 25
87-2 45 750 26
87~-3 115 680 25.5
87-4 135 840 25.5

gnR196/50/2



Sample No. 41502-41505

ENVIRONMENTAL LABORATORIES

7201 N.W. Eleventh Place ' Lab ID No. 82112
CH2M |  Po. orawer 1647

T | Gainesville, Florida 32602
| mN H”_L 904/377-2442

L REPORT OF ANALYSIS
Client GDU - North Port Project No. SE15807.T2
Attention Leslie Shannon Received 4-30-87
Address GNV office Reported 5-27-87
Description of Sample: Drill Pad Shallow Monitor Well
Collected by Leslie Shannon
4-27-87
Sample No. Description Chloride Conductivity (umhos/cm)
(mg/L)
41502 87-1 21.0 448
41503 87-2 35.0 693
41504 87-3 114 745
41505 87-4 86.0 806

Respectfully submitted,

Chemist

The information shown on this sheet is test data only and no interpretation of the data is intended or implied.

FL 1008



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB MARTINEZ
GOVERNOR

DALE TWACHTMANN
SECRETARY

J. SCOTT BENYON
DISTRICT MANAGER

SOUTHEAST FLORIDA DISTRICT

1900 SOUTH CONGRESS AVENUE
WEST PALM BEACH, FLORIDA 33406

o o St. Lucie County
DW - North Port St. Lucie
Wastewater Treatment Facility
Deep Well

Leslie Shannon

CH,M Hill

P. O. Box 1647
Gainesville, FL 32602

Dear Ms. Shannon:

In response to your telephone request of August 4, 1987 the
attached lists titled "Pollution Source - Sewage Effluent
Groundwater Monitoring Parameters" page 35 and "Groundwater
Quality Standards Based Upon 17-22.104 Drinking Water
Standards" page 25 and 26 should be used for background
sampling on the North Port St. Lucie deep well monitor zones.
1 have been informed that the same lists are currently being
incorporated into all domestic wastewater deep well monitoring
plans issued by the South East District Office.

Sincerely,

‘
1‘/ './ S 4 .
S

‘Paul L. Philiips'
TAC Co-Chairman

PLP:my



Y

A
ey

R R " "R WY

NG,

-

[Ty,

e ————

~

Organi
Pesticides

Inorganics

‘olatile Organics

37
J

Radionuclides

Ground Water Qualiry Standards (Based Upon Chapter 17-22.104 Drinking

Water Standards)

—

L

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Nitrate (as N)
Selenium
Silver
Sodium
Fluoride

Endrin

Lindane
Methoxychlor
Toxaphene

2,4-D

2,4,5-TP, Silvex

Trihalomethanes (total)

Trichloroethylene
Tetrachloroethylene
Carbon Tetrachloride
Vinyl Chloride
1,1,1-Trichlorcethane
1,2-Dichloroethane
Benzene

Ethylene Dibromide

Turbidity

Microbiological

Radium-226 and Radium-228

Gross Alpha

Primarv Standards

faximum Conce ation Limit
Max1 C ntration I 1t

(MCL)

(mg/l unless otherwise noted)

wn

.

—FOCOOO0OOO0O0O—O
PO QOCOOOO0COOOO

—
« .« s .

O W
(%) [y

.« e .
o

—
e

0.0002
0.004
0.1
0.005
0.1
0.01

ug/

ug/

[eoNeBeoNeNoeNeNeNo)

ug/1
ug/1
ug/1

1

ug/1

1

ug/1
2 ug/l

1 T.U. Monthly Avg.
5 T.U. 2-day Avg.

Total Coliform (MF)
4/100 ml

S pCi/l

15 pC1/1



Inorganic

Ground Water Qualitv

Standards

Secondary

{continued)

Standards

Parameter

Iron

Copper

Manganese

Zinc

Chloride

Sulfate

Total Dissclved Solids (TDS)

pH (at collection point)

color
corrosivity

foaming agents
odor

Maximum Concentration Limit (MCL)
(mg/1 unless otherwise noted)

500 (may be>if no other MCL is
exceeded)

6.5 (min. )

allowable-no max)

15 color units
neither corrosive nor
scale forming
0.5
3 (threshold odor number)



Pollution Source - Sewage Effluent

Groundwater Monitoring Parameters

Inorganic

sulfide (field measurement)

soluble orthophosphate
ammonium
organic nitrogen

Metals

antimony

Volatile Organics

toluene
1,2 dichlcrobenzene

chloroform

1,2 dichloroethylene
chloroethane

Pesticides

aldrin
dieldrin

Base/Neutral Organics

diethylphthallate
dimethylphthallate
butylbenzylphthallate
naphthalene
anthracene
phenanthrene

Acid Extractables

phenol
2,4,6-trichliorcphenol
2-chlorophenol
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CH2K HILL EXVIRONKENTAL LABORATGRIES

7201 KK ELEVERTH PLACE : PAGE I
L P.0. DRAHER 1847 STATE OF FLORIDA
GAINESYILLE, FLORIDA 32402 CERTIFICATION WUMBER: 82112 10129187
REPORT OF ANALYSIS Bample Nos. 435B&6! - 435863
Client: GDU NORTH PORT ST. LUCIE DIW Project No. SE156807.72
Attention: LESLIE SHANNON Received: 08/31/87
Address: BNV DFFICE
Description of Sample:
WATER
Location: MONITOR WELLS
Collected on 08/30/87 by LESLIE SHANNON
45861 45862 45863
LOWER MONITOR UPPER MONITOR TRAVEL BLANKS
PARAMETER ZONE ZONE
GENERAL
pH (Units) 7.50 7.90 N/A
Field pH (Units) 7.60 7.85 N/A
Total Alkalinity (as CaC03) 120 140 N/A
Color (APHA) 10 23 N/A
Conductivity (umhos/cm) 20,300 3,400 N/A
Field Conductivity(umhos/cm) 20,000 3,010 N/A
Calcium Hardness (as CaCO3) 2240 500 N/ &
Turbidity (NTU) 17 3.4 N/A
Oder (TON) N.C.O. N.O.0. N/A
Saturation Index {(pH - pHs) 1.03 0.85 N/A
SOLIDS
Total Dissolved Solids 14,500 2,060 N/A
METALS
Antimony <0, 2 0.2 0,2
Arsenic {0.002 TL0,002 0,002
Barium 0,2 0,2 0.2
Cadmium {0.01 {0.01 0,601
Total Chromium £0.03 £0.089 0,08
Copper 0.03 £0,02 $0.02
Iron 0.72 0.70 0,03
Lead, Total 0,05 £0.09 ©<0.05
Manganese 0.04 0.08 . <0.01
Mercury <0,0002 £0.0002 - 0.0002

NOTE: VALUES ARE MBG/L UNLESS OTHERWISE STATED,
N.D.0.=NO DDOR OBSERVED,

Respectfully submitted,
Analyses performed in accordance with - i
methods approved by the USEFA ~J ,Aé;_,,,.gﬂ e éfiv4fr124au\4

Thomas C. Emenhiser, Laboratory Manager

This information is test data and no interpretation is intended or implied.



0R1
P CH2K HILL ENVIRONKEKTAL LABORATORIES

7201 WX ELEVENTH PLACE PAGE 2
P.0. DRARER 1647 STATE OF FLORIDA
GAINESVILLE, FLORIDA 32602 CERTIFICATION KUHBER: 82112 10129187
REFORT OF ANALYSIS Sample Nos. 45841 - 435863
43861 45862 43863
LOWER MONITOR UPFER MONITOR TRAVEL BLANKS
PARAMETER ZONE ZONE
Selenium {0,001 0,001 {0,001
Silver £0.03 €0,05 {0,038
Sodium 6,270 302 0.24
Zinc 0.02 0.21 0.0t
ANIONS
Chloride 7,000 1,000 N/R
Fluoride 0,63 0.78 N/A
Sulfate 2035 244 N/A
Sulfide 2.27 0,73 N/A
NUTRIENTS
Ammonia (as N) , 0.92 0.60 N/A
Nitrate & Nitrite (as N) <0.02 <0,02 N/A
Organic Nitrogen (ag N) 0,24 0.08 N/A
Kjeldahl Nitrogen {as N) l1.16 0.468 N/A
Ortho-Phosphorus (as P) 0,03 €0.01 N/A
ORGANICS
Surfactants (MBAS) 0,02 0,02 N/A

NOTE: VALUES ARE MBG/L UNLESS OTHERWISE STATED.
N.0.0.=NO ODOR DBSERVED,

Respectfully submitted,

Analyses performed in accordance with -
methods approved by the USEFA ~J _lﬁh,fnyg‘ . éf;,uw424~A~

Thomas C. Emenhiser, Laboratory Manager

This information is test data and no interpretation is intended or implied,

End of Z page regort



Engineers

: Planners
Economists
Scientists

October 01, 1987
SE15807.T2

Mr. Don Hash
. CH2M HILL\GNY
P.0O. Box 1647
Gainesville, Florida 32602

RE: Analytical Data for Laboratory No. 9726
Dear Mr., Hash:

On September 02, 1987, the CH2M HILL Montgomery Laboratory
received two samples with a request for analysis of selected
organic parameters.

The analytical results and the associated quality control data
are enclosed. No unusual difficulties were encountered during the
analysis of these samples.

If you should have any questions concerning the data, please call,

Sincerely, /

. /
I

/ . Rt S SR

. r ¢ L/',/, g
. R / A Lok
Ward Dickens
Manager, Organic Analysis

Enclosures
ce Craig Vinson

ORG/001-54

CH2M HILL Montgomery Office 2567 Fairlane Drive, P.O. Box 230548, 205.271.1444
Montgomery, Alabama 36116



ORGANIC ANALYSIS

ANALYTICAL INSTRUMENTATION

o Finnigan Models 4021, 5100, 4510 Gas
Chromatographs/Mass Spectrometer/Data Systems
equipped with Tekmar's LSC-2, LSC-3, and the 4200
automatic Heated Sample Module.

o] Varian Models 3700 and 6000 Gas Chromatographs
equipped with flame ionization, electron capture,
thermionic specific, flame photometric detectors
and autosamplers. State of the art Varian Vista
402 Data System and Hewlett Packard integrators.

o Dohrman DX-20 Total Organic Halide System.

o) Water High Pressure Liquid Chromatograph with UV
and Fluorescence detectors.

ANALYTICAL METHODOLOGY

o Priority Pollutants: The water samples are
analyzed in accordance with procedures described
in methods 608, 624, and 625, EPA-600/4-82-057
(1982) . The soil samples are analyzed in
accordance with procedures described in Methods
8080, 8240, and 8270, Test Methods for Evaluating
Solid waste, 1982.

o Phenoxyacid Herbicides: Samples are analyzed in
accordance with procedures outlined in Method 7,
Federal Register, Vol. 38, No. 75, Part II,
November 28, 1973.

o Total Organic Halides: Samples are analyzed in
accordance with procedures outlined in Method
9020, USEPA, Test Methods for Evaluating Solid
Waste, 1982, SW-846, Second Edition.

o Trihalomethanes: Samples are analyzed in
accordance with procedures described in Method
501.2, Federal Register, Vol. 44, No. 231, Part
II, November 29, 1979.

o Ethylene dibromide: Water samples are analyzed in
accordance with procedures outlined in Method 504,
Federal Register (50 FR 469%02), November 13, 1985.

mgLABl1/016
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SEMIVOLATILE
TENTATIVELY IDENTIFIED
COMPOUND
Laboratory Number: 09726001
Client: GDU - North Port St. Lucie

Sample Description: #4586 Lower Monitoring Zone

Conc.
Compound Scan PUR/FIT CAS Number PPB
Molecular Sulfur(S8) 2615 964/986 10544-50-0 250
CH2M HILL Montgomery Office 2567 Fairiane Drive, P.O. Box 230548, 205.271.1444

Montgomery, Alabama 36116
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CH2M Hill Report #: 50126 (3747)
Attn: Don Hash 09-15-87 Page 2 of 2

QUALITY CONTROL DATA SHEET

DUPLICATES:

PARAMETER Z DIFFERENCE DATE : ANALYST
Gross Alpha 2.1 09-01-87 J.B.
Gross Beta 3.6 08-31-87 J.B.
SPIKES:

PARAMETER % RECOVERY DATE ANALYST
GrOSS Alpha 11902 09"01'—87 Jan
Gross Alpha 115.2 09-~01-87 J.B
Gross Beta 91.3 08-31-87 J.B.
Gross Beta 87.9 08-31-87 J.B.

Respectfully submitted,
ORLANDO LABORATORIES, INC.

Laboratory Manager ({ Qu%}}ty Control
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September 15, 1987
SE15807.T2

Ms. Kathryn Starcher

CH2M HILL/GNYV

P.0. Box 1647

Gainesville, Florida 32602

RE: Analytical Data for Laboratory No. 9726

Dear Ms. Starcher:

On September 02, 1987, the CH2M HILL Montgomery Laboratory
received two samples with a request for analysis of selected
organic parameters,

The analytical results and the associated quality control data

are enclosed. No unusual difficulties were encountered during

the analysis of samples.

If you should have any questions concerning the data, please call.
Sincerely,

el Cihe

Ward Dickens
Manager, Organic Analysis

Enclosures
ce: Craig Vinson

ORG/001-54

CH2M HILL Montgomery Office 2567 Fairlane Drive, P.O. Box 230548
MOnngmery‘ Alabama 36116 ’ 205.271.1444



ORGANIC ANALYSIS

ANALYTICAL INSTRUMENTATION

o} Finnigan Models 4021, 5100, 4510 Gas
Chromatographs/Mass Spectrometer/Data Systems
equipped with Tekmar's LSC-2, LSC-3, and the 4200
automatic Heated Sample Module.

o Varian Models 3700 and 6000 Gas Chromatographs
equipped with flame ionization, electron capture,
thermionic specific, flame photometric detectors
and autosamplers. State of the art Varian Vista
402 Data System and Hewlett Packard integrators.

o Dohrman DX-20 Total Organic Halide System.

o Water High Pressure Liguid Chromatograph with UV
and Fluorescence detectors.

ANALYTICAL METHODOLOGY

o Priority Pollutants: The water samples are
analyzed in accordance with procedures described
in methods 608, 624, and 625, EPA-600/4-82-057
(1982) . The soil samples are analyzed in
accordance with procedures described in Methods
8080, 8240, and 8270, Test Methods for Evaluating
Solid Waste, 1982.

o Phenoxyacid Herbicides: Samples are analyzed in
accordance with procedures outlined in Method 7,
Federal Register, Vol. 38, No. 75, Part II,
November 28, 1973. :

o} Total Organic Halides: Samples are analyzed in
accordance with procedures outlined in Method
9020, USEPA, Test Methods for Evaluating Solid
Waste, 1982, SW-846, Second Edition.

o Trihalomethanes: Samples are analyzed in
accordance with procedures described in Method
501.2, Federal Register, Vol. 44, No. 231, Part
II, November 29, 1979.

o Ethylene dibromide: Water samples are analyzed in
accordance with procedures outlined in Method 504,
Federal Register (50 FR 46902), November 13, 1985,

mgLABl1/016
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CHZM HILL/GHY Datel 09714587
Fal, BOX 1647
CAaIMESVILLE, FLORIDA 32402 Froject dumberd SELSEOT,-

[%;

H

3

HTTHE M5 KATHRYN STaRCHER Lezborstory Number! 0%72&

2 Poreceived by CHEM HILL an 09/0Z2/87,
GO - NORTH PORT ST7. LUCIE

i
f RN
-
i
2t

LOWER UFFER
AOMITORING HORITORING
Aarslvsis Description . LOME ZONE

EDE (ugsl) 002 w0037
Bivromochloropropsne (ug/L) TOND MDD
r e ne o

achloroethane (%) 104 1oz

glyses performed in socordance with methods
soproveds oy the USEFRS.
ReaspectTully Submifbeds

e

+

ii
H
i

L.

DOHMENTY Tetrzehloroetnesney reno
P H

m o

sEroent PeCcovereds Ls 3 surrogst
Hara Diclkens

Orgenic Lenorstory Manasger

CH2M HILL Montgomery Office 2567 Fairlane Drive, P.O. Box 230548, 205.271.1444
Montgomery, Alabama 36116



T Engineers
_ Planners

Economists

l Scientists

LI R I L I S S S T T R R i

QUALTTY COMNTROL DATA Detel 09714787
FOR YOUR SamMPLES
Froject Mumber! NO CHARGE

ATTME R.0. OFFICER Laborsatory Number! WOPO9

ix

-

RED Ssmple(s) collected by CHZM HILL on 0%/0%/87.

BLAME DaTaA
FOR YOUR
Anelyvsis Description SAMPLES

HATER

EDE (ugsl: L0 03
Divbromochloropropane {oag/sL) M
2tra

lelsZ-2-Tetrzohloroethane (% 104

marformed in sccordance with methods

: .o
by obihe USERA.

COMMENT

Fercent racovers

CH2M HilL Montgomery Office 2567 Fairlane Drive, P.O. Box 230548, 205.271.1444
Montgomery, Alabama 36116



Orlando Laboratories, Inec.

0 L P.0.Box 19127 ¢  Orlando, Florida 32814 .+  305/896-6645
l 6 REPORT OF ANALYSIS

CH2M Hill Report #: 50126 (3747)
Attn: Don Hash Sampled by: Client
7201 NW 1lth Place Date sampled: Unknown
Gainesville, Fla. 32602 Date received: 09-02-87

Date reported: 09-~15-87

Page 1 of 2

IDENTIFICATION: Samples identified as marked.

Results expressed in pCi/1l.

RESULTS OF ANALYSIS

DETERMINATION GROSS ALPHA COUNTING ERROR
Storet #01501 Storet #01502
45861 GDU 11.0 *11.1
45862 GDU 2.0 7.8
GROSS BETA COUNTING ERROR
Storet #03501 Storet #03502
45861 GDU 70.9 * 48.0

45862 GDU 2.3 , * 0.1

Results expressed in mg/l unless otherwise designated. < = Less Than.
Our Florida Department of Health & Rehabilitative Service Identification Number
is 83141.

Respec tfully submitted,
ORLANDO LABORATORIES, INC.

P il o N s ey ,

Laboratory Manager C Q,\(xy,i-ty Control




CH2M HILL ENVIRONMENTAL LABORATORIES
7201 N.W. 11th Place, P.0O. Box 1647
Gainesville, Florida 32602
904/377-2442

State of Florida Certification Nos.: 82112, T82124

REPORT OF ANALYSIS

Client: General Development Utilities
Attention: Leslie Shannon

Address: CH2M HILL Gainesville Office
Description of Sample: Water Samples

Sample No. 45861

Number of Samples: 1
Date Completed: 09/03/87
Date Reported: 09/10/87

Page 1 of 2

Project No. SE15807.T2
Received: 08/31/87

Location: North Port St. Lucie DIW
Collected on 08/30/87 by Leslie Shannon

Sample was iced

EPA Method 601

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane
Dichloromethane
1,1-Dichloroethene
1,1-Dichloroethane
Trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trichlorocethene
Dibromochloromethane and

Trans~1,3,-Dichloropropene and

1,1,2-Trichloroethane
2-Chloroethylvinyl Ether
Bromoform
1,1,2,2-Tetrachlorcethene and
1,1,2,2-Tetrachloroethane

NOTE: Method Detection Limit = 1 ppb
unless specified otherwise
ppb = Parts per billion
BMDL = Below Method Detection Limit

#45861
Lower
Monitor Zone--
Monitor Well

(ppb)

BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL
BMDL

BMDL
BMDL
BMDL
BMDL

Respectfully submitted,

JLee. e P

Laboratory Manager

The information shown on this sheet is test data only and ho interpretation of

this data is intended or implied.

gnR159A/025/1



REPORT OF ANALYSIS Page 2 of 2 Sample No. 45861

#45861

"~ Lower
Monitor Zone--
Monitor Well

EPA Method 602 {ppb)
Tert-Butyl Methyl Ether BMDL
Benzene . BMDL
Toluene 1.4
Chlorobenzene BMDL
Ethyl Benzene _ BMDL
o-,m- and p-Xylene BMDL
1,3-Dichlorobenzene BMDL
1,2-Dichlorobenzene BMDL
1,4-Dichlorobenzene BMDL

NOTE: Method Detection Limit = 1 ppb
unless specified otherwise
ppb = Parts per billion
BMDL=Below Method Detection Limit

Respectfully submitted,

Thee = o L

Laboratory Manager

The information shown on this sheet is test data only and no interpretation of
this data is intended or implied.

gnR159A/025/2



CH2M HILL ENVIRONMENTAL LABORATORIES Sample Nos. 45862-45863

7201 N,W, 11th Place, P.O. Box 1647 Number of Samples: 2
Gainesville, Florida 32602 Date Completed: 09/03/87
904/377-2442 _ Date Reported: 09/10/87
State of Florida Certification Nos.: 82112, T82124

REPORT OF ANALYSIS Page 1 of 2

Client: General Development Utilities Project No.: SE15807.T2
Attention: Leslie Shannon Received: 08/31/87
Address: CH2M HILL Gainesville Office

Description of Sample: Water Samples

Location: North Port St. Lucie DIW
Collected on 08/30/87 by Leslie Shannon
Samples were iced '

#45862
Upper #45863
Monitor Zone-- Travel
Monitor Well Blank
EPA Method 601 (ppb) (ppb)

Chloromethane _ BMDL BMDL
Bromomethane BMDL BMDL
Vinyl Chloride BMDL BMDL
Chloroethane BMDL BMDL
Dichloromethane BMDL BMDL
1,1-Dichloroethene BMDL BMDL
1,1-Dichloroethane BMDL BMDL
Trans-1,2-Dichloroethene BMDL BMDL
Chloroform BMDL BMDL
1,2-Dichloroethane BMDL BMDL
1,1,1-Trichloroethane BMDL BMDL
Carbon Tetrachloride BMDL BMDL
Dichlorobromomethane BMDL BMDL
1,2-Dichloropropane BMDL BMDL
Cis~1,3-Dichloropropene BMDL BMDL
Trichloroethene . BMDL BMDL
Dibromochloromethane and
1,1,2-Trichloroethane and
Trans-1,3,-Dichloropropene - BMDL BMDL
2-Chloroethylvinyl Ether " BMDL BMDL
Bromoform BMDL BMDL
1,1,2,2-Tetrachloroethene and
1,1,2,2~-Tetrachloroethane ’ BMDL BMDL
NOTE: Method Detection Limit = 1 ppb Respectfully submitted,

unless specified otherwise
ppb = Parts per billion

/ N
BMDL = Below Method Detection Limit \J<4é2,~,1h4,-6f? L E .,_LQ~LA_,

Laboratory Manager

The information shown on this sheet is test data only and no interpretation of
this data is intended or implied.

gnR159a4/026/1



REPORT OF ANALYSIS ’ Page 2 of 2 Sample Nos. 45862-45863

#45862
Upper #45863
Monitor Zone-- Travel
Monitor Well Blank
EPA Method 602 (ppb) (ppb)
Tert-Butyl Methyl Ether BMDL BMDL
Benzene BMDL BMDL
Toluene 1.3 . BMDL
Chlorobenzene BMDL BMDL
Ethyl Benzene BMDL BMDL
o-,m- and p-Xylene BMDL BMDL
1,3-Dichlorobenzene BMDL BMDL
1,2-Dichlorobenzene BMDL BMDL
1,4-Dichlorobenzene ‘ BMDL BMDL

NOTE: Method Detection Limit = 1 ppb
unless specified otherwise
ppb = Parts per billion
BMDL = Below Method Detection Limit

Respectfully submitted,

~J ,Agizgdu & éfi*—*ﬂézﬂkﬂ_)

Laboratory Manager

The information shown on this sheet is test data only and no interpretation of
this data is intended or implied.

gnR159A/026/2



GENERAL DEVELOPMENT UTILITIES INC,
1001 FRINEVILLE ROAD
PORT ST. LUCIE, FL. 33452

WATER BACTERIOLOGY REPQRT

ryre oF suee_ MONITOR WELL - DEEV weit NI - NibeT- wiw

SAMPLING TESTING RESULTS

SAMPLE | DATE | TIME LOCATION PLATE DATE TIME | 012 COLI | NON
NUMBER NUMBER _ FORM co_u‘
2/ 25 Control Start C. §(30/27 L;OOPM - <)
2026 | 9/30/57 | .1:i300m]) Upper Moniton Zone / " " - pa 192
2127 Contrc/ (2 ‘ . . < |

212% ' Li36pom ) Lowern Mowiror 2 owi 2 “ i - <!

2129 Contre]  Ewnd C > '’ ' - <.

7131]87 4:00pn

L:\S#ANNO/\/ GW !; . < GW ; ,:
TECHNICIAN TECHNICTAN TECHNICIAN
SAMPLE RESULTS SATISFACTORY /[7°~  UNSATISFACTCRY /7 DATE/TIME
"ECOMMENDATIONS

DATE_ 7/~ A-87 SIGNATURE Bl Lf/ﬂ/% | DIRECTOR LAB ID# 56049




I CH2M HILL ERVIRONMENTAL LABDRATORIES

7205 KR ELEVENTH PLACE PAGE I
. P.0. DRANER 1447 STATE OF FLORIDA
| CHMHILL |
= ] GAINESVILLE, FLORIDA 32602 CERTIFICATION KUMBER: 82112 10129187
REPORT OF ANALYSIS Sample No. 45928
Client: BDU NORTH PT. S8T. LUCIE IW Project No. SE15807.72
Attention: LESLIE SHANNDN Received: 09/02/87
Address: GNV OFFICE

Description of Sample:

INJECTION ZONE WATER
Collected on 08/18/87 by LESLIE SHANNON

45928
GRAB 8.18,87
PARAMETER STATION | 5:00F
GENERAL

pH (Units) . 7.49
Stability Index (2pHs - pH) 8.77

Total Alkalinity (as CaCO3) 100
Phenolphthalein Alkalinity 0.0

Carbon Dioxide (free) 7.0
Bicarbonates (as HCO3-) 0.1
Hydroxides (OH-) 0.1

Color (APHA) 20
Conductivity (umhos/cm) 41,400

Field Conductivity{umhos/cm) 50,000
Calcium Hardness (as CaC03) 5,880
Magnesium Hardness (as CaC03) 320

Total Hardness (as CaC03) 6,200

Carbonate Hardness (as CaC03) 100
NonCarbonate Hardness, asCaC03 4100

Turbidity (NTU) 3.5
Odor (TON) N.O.O.
Saturation Index (pH - pHs) 1.32
Carbonate (as CO03=) 0.1
ANIDONS '
Chloride 19,400
Fluaoride 0.30
Sulfate 3400

NOTE: VALUES ARE MG/L UNLESS OTHERWISE STATED.
N.D0.D.=ND ODOR OBSERVED,
FIELD CHLORINE = 22,100 MG/L.

_ : Respectfully submitted,
Analyses performed in accordance with - ‘l) .
methods approved by the USEPA ‘_&Aw c. &_J,,".M,

Thomas C. Emenhiser, Laboratory Manager

This information is test data and no interpretation is intended or implied.

Ced R Y Aamm wrnmed



| ] Engineers
_ Planners

(& 2 I3l  EFconomists
_ Scientists

September 3, 1987

Dr. James B. Cowart
Department of Geology
Florida State University
108 Carraway
Tallahassee, FL 32306

Dear Dr. Cowart:

I shipped a 5-gallon injection zone water sample from the General
Development Utilities (GDU) North Port St. Lucie injection well by
Greyhound Bus today. It is in a large white styrofoam cooler with
your phone number on the mailing label.

The sample was taken August 18, 1987 after pumping 58,000 - 78,000
gallons from the injection zone. Although some  upper Floridan aquifer
water had been pumped down the injection well, .the injection zone was
pumped out until chlorides and conductivity representative of that

zone were obtained. The well configuration at the time of sampling

was a 12-inch casing to 2,750 feet and a 12-1/4-1inch hole to 3,324 feet.

Please call me at (904) 377-2442 if I can be of any further assistance.

Sincerely,

Leslie Bell Shannon

LBS:cs
xc: Paul Phillips/DER, West Palm Beach
Jeff Lehnen/CH2M HILL ~,

i ] ! .W. 11th Place., P.O. Box 1647, Gainesville, Florida 32602 904.377.2442
CH2M HILL Gainesville Office 7201 NW. 11th Piac A pers

Telex 756070



Appendix E
INJECTION WELL CASING TALLY
MONITOR WELL CASING TALLY
CASING MILL CERTIFICATES



Appendix E
INJECTION WELL CASING TALLY

Dia./Thickness Casing Number Casing Length Casing Tally

54.75/0.375 1 -- -

54.75/0.375 2 -- 39.88
42/0.500 1 -- -

42/0.500 2 -- -

42/0.500 3 - --

42/0.500 4 -- -

42/0.500 5 -- -—

32/0.500 1 40.00 40.00
32/0.500 2 39.94 79.94
32/0.500 3 40.01 119.95
32/0.500 4 40.04 159.99
32/0.500 5 39.99 199.98
32/0.500 6 40.01 239.99
32/0.500 7 40.02 280.01
32/0.500 8 40.02 320.03
32/0.500 9 39.99 360.02
32/0.500 10 39.96 399.98
32/0.500 11 40.02 440.00
32/0.500 12 40.02 - 480.02
32/0.500 13 40.02 520.04
32/0.500 14 40.00 560.04
32/0.500 15 40.02 600.06
32/0.500 l6 40.02 640.08
32/0.500 17 40.00 680.08
32/0.500 18 40.01 720.09
32/0.500 19 39.99 760.08
32/0.500 20 : 39.95 800.03
32/0.500 21 40.03 840.06
32/0.500 22 39.99 880.05
22/0.500 1 37.09 37.09
22/0.500 2 40.05 77.14
22/0.500 3 40.05 117.19
22/0.500 4 40.07 157.26
22/0.500 5 T 40.08 197.34
22/0.500 6 40.02 237.36
22/0.500 7 40.05 277.41
22/0.500 8 40.06 317.47
22/0.500 9 40.04 357.51
22/0.500 10 40.08 397.59
22/0.500 11 40.09 437.68
22/0.500 12 40.10 : 477.78
22/0.500 13 40.08 517.86
22/0.500 ‘ 14 40.10 557.96
22/0.500 15 40.05 597.91

22/0.500 16 40.08 637.99

gnR196/52/1



Appendix E (Continued)
INJECTION WELL CASING TALLY

Dia./Thickness Casing Number Casing Length Casing Tally

22/0.500 17 40.08 678.07
22/0.500 18 40.10 718.17
22/0.500 19 40.08 758.25
22/0.500 20 40.09 798.34
22/0.500 21 40.09 838.43
22/0.500 22 40.09 878.52
22/0.500 23 40.08 918.60
22/0.500 24 40.08 958.63
22/0.500 25 _ 40.05 998.73
22/0.500 26 40.10 1,038.83
22/0.500 27 40.10 1,078.93
22/0.500 28 40.08 1,119.01
22/0.500 29 40.09 1,159.10
22/0.500 30 40.09 1,199.19
22/0.500 31 40.08 1,239.27
22/0.500 32 40.08 1,279.35
22/0.500 33 40.08 1,319.43
22/0.500 34 40.07 1,359.50
22/0.500 35 40.04 1,399.54
22/0.500 36 40.08 1,439.62
22/0.500 37 40.07 1,479.69
22/0.500 38 40.08 1,519.77
22/0.500 39 40.09 1,559.86
22/0.500 40 40.06 1,599.92
22/0.500 41 40.07 1,639.99
22/0.500 42 40.07 1,680.06
22/0.500 43 40.07 1,720.13
22/0.500 44 40.10 1,760.23
22/0.500 45 40.08 1,800.31
22/0.500 46 40.08 1,840.39
22/0.500 47 39.97 1,880.36
22/0.500 48 19.95 1,900.31
22/0.500 49 30.03 1,930.34
22/0.500 50 40.09 1,970.43
12.75/0.500 1 43.24 43.24
12.75/0.500 2 B 43.66 86.90
12.75/0.500 3 44.32 131.22
12.75/0.500 4 43.71 174.93
12.75/0.500 5 43.47 218.40
12.75/0.500 6 43.49 261.89
12.75/0.500 7 44 .40 306.29
12.75/0.500 8 44.29 350.58
12.75/0.500 9 44.77 395.35
12.75/0.500 10 43.19 438.54
12.75/0.500 11 44.35 482.89
12.75/0.500 12 38.20 521.09

12.75/0.500 13 43.77 564.86



Appendix E (Continued)
INJECTION WELL CASING TALLY

Dia./Thickness Casing Number Casing Length Casing Tally

12.75/0.500 14 37.48 602.34
12.75/0.500 15 33.95 636.29
12.75/0.500 16 36.31 672.60
12.75/0.500 17 44.81 717.41
12.75/0.500 18 44.95 762.36
12.75/0.500 19 43.16 805.52
12.75/0.500 20 44.72 850.24
12.75/0.500 21 39.58 889.82
12.75/0.500 22 40.00 929.82
12.75/0.500 23 40.01 969.83
12.75/0.500 24 38.49 1,008.32
12.75/0.500 25 40.81 1,049.13
12.75/0.500 26 43.48 1,092.61
12.75/0.500 27 36.94 1,129.55
12.75/0.500 28 42.21 1,171.76
12.75/0.500 29 40.87 1,212.63
12.75/0.500 30 42.30 1,254.93
12.75/0.500 31 43.24 1,298.17
12.75/0.500 - 32 40.00 1,338.17
12.75/0.500 33 39.94 1,378.11
12.75/0.500 34 39.44 1,417.55
12.75/0.500 35 38.80 1,456.35
12.75/0.500 36 40.01 1,496.36
12.75/0.500 37 40.00 1,536.36
12.75/0.500 38 38.78 1,575.14
12.75/0.500 39 44.92 1,620.06
12.75/0.500 40 44,84 1,664.90
12.75/0.500 41 43.72 1,708.62
12.75/0.500 42 43.82 1,752.44
12.75/0.500 . 43 44.68 1,797.12
12.75/0.500 44 43.24 1,840.36
12.75/0.500 45 44,33 1,884.69
12.75/0.500 46 44,19 1,928.88
12.75/0.500 47 44.37 1,973.25
12.75/0.500 48 44.49 2,017.74
12.75/0.500 49 43.14 2,060.88
12.75/0.500 50 o 44.85 2,105.73
12.75/0.500 51 43.12 2,148.85
12.75/0.500 52 34.06 2,182.91
12.75/0.500 53 43.10 2,226.01
12.75/0.500 54 43.40 2,269.41
12.75/0.500 55 44.58 2,313.99
12.75/0.500 56 43.66 2,357.65
12.75/0.500 57 43.23 2,400.88
12.75/0.500 58 43.15 2,444.03
12.75/0.500 59 44.02 2,488.05
12.75/0.500 60 43.21 2,531.26
12.75/0.500 61 43,22 2,574.48

12.75/0.500 62 43.42 2,617.90



Appendix E (Continued)
INJECTION WELL CASING TALLY

Dia./Thickness Casing Number Casing Length Casing Tally
12.75/0.500 63 24.79 2,642.69
12.75/0.500 64 37.39 2,680.08
12.75/0.500 65 31.67 2,711.75
12.75/0.500 66 38.92 2,750.67
12.75/0.500 67 39.41 2,790.08

gnR196/52/4



Appendix E
MONITOR WELL CASING TALLY

Casing Casing
Dia./Thickness Number " Length
36/0.375 1 40.17
24/0.500 1 40.03
24/0.500 2 40.03
24/0.500 3 40.05
24/0.500 4 40.06
24/0.500 5 40.05
16/0.500 1 36.87
16/0.500 2 40.38
16/0.500 3 40.20
16/0.500 4 40.42
16/0.500 6 40.34
16/0.500 7 40.45
16/0.500 8 40.43
16/0.500 9 40.32
16/0.500 10 39.64
16/0.500 ‘ 11 40.10
16/0.500 12 40.29
16/0.500 13 40.15
16/0.500 14 40.24
16/0.500 15 40.28
16/0.500 17 40.30
16/0.500 18 40.44
16/0.500 19 38.09
16/0.500 20 40.52
16/0.500 21 40.19
16/0.500 22 40.24
16/0.500 23 40.11
16/0.500 5 40.43
16/0.500 16 40.28
16/0.500 24 < 40.43
6.625/0.562 1 37.44
6.625/0.562 2 36.29
6.625/0.562 3 et 36.73
6.625/0.562 4 40.63
6.625/0.562 5 39.86
6.625/0.562 6 39.87
6.625/0.562 7 40.87
6.625/0.562 8 41.10
6.625/0.562 9 40.67
6.625/0.562 10 36.12
6.625/0.562 11 39.73
6.625/0.562 ’ 12 39.48
6.625/0.562 13 i 37.42
6.625/0.562 14 36.93

gnR196/58-5

Casing

Tally

40.17

40.03

80.06
120.11
160.17
200.23

36.87

77.25
117.45
157.87
198.21
238.66
279.09.
319.41
359.05
399.15
439.44
479.59
519.83
560.11
600.41
640.85
678.94
719.46
759.65
799.89
840.00
880.43
920.71
961.14

37.44

73.73
110.46
151.09
190.95
230.82
271.69
312.79
353.46
389.58
429.31
468.79
506.21
543.14



Appendix E (Continued)
MONITOR WELL CASING TALLY

Casing Casing
Dia./Thickness Number " Length
6.625/0.562 15 36.51
6.625/0.562 16 43.87
6.625/0.562 17 41.74
6.625/0.562 18 43,89
6.625/0.562 19 43.89
6.625/0.562 20 43.87
6.625/0.562 21 40.08
6.625/0.562 22 "41.57
6.625/0.562 23 37.48
6.625/0.562 24 42.60
6.625/0.562 25 44.01
6.625/0.562 26 35.93
6.625/0.562 27 36.24
6.625/0.562 28 37.47
6.625/0.562 29 44.21
6.625/0.562 30 40.27
6.625/0.562 31 37.48
6.625/0.562 ‘ 32 42.28
6.625/0,.562 33 40.00
6.625/0.562 34 43.87
6.625/0.562 35 43.34
. 6.625/0.562 36 44.84
6.625/0.562 37 44,33
6.625/0.562 38 43.19
6.625/0.562 39 43.94
6.625/0.562 40 44.04
6.625/0.562 41 43,92
6.625/0.562 42 37.44
6.625/0.562 i 43 43.74

gnR196/58-5.1

Casing

Tally

579.65
623.52
665.26
709.15
753.04
796.91
836.99

878.56

916.04

958.64
1002.65
1038.58
1074.82
1112.29
1156.50.
1176.77
1234.25
1277.53
1317.53
1361.40
1404.74
1449.58
1493.91
1537.10
1581.04
1625.08
1669.00
1706.44
1750.18
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ROUTY [, BOX 5§
L'B‘FOSTER WASHINGTON, WEST VIRGINIA 26181
COMPANY PHONE 304 - 863-3316

May 1, 1987

Youngquist Brothers inc.
281 St. James Drive
Port St. Lucie, Florida 33452

Re: L.B. Foster Order#43H-052619, Youngquist P.0.#5805

Please be advised that the Heat Numbers which were written on the
42''0D x .500 Wall Fosterweld Pipe (2 pcs. @ 40') are erroneous. The subject
heat numbers on the pipe are 55880 & 53915. These heat numbers are non-
existent and were written in error by our production people. The correct
heat numbers are 55887 & 53912 as shown on the .attached test report.

Please accept our apology for any confusion which this may have caused.

-
~

Very truly yours,

Wf/ﬂf £ %néewa?ﬂ

Robert E. Blankensop
Office Supervisor

Offices and Pipe, Construction Equipment,
Service Center Rail & Track. Highway “-sducts
World wm: Piling



L. B. FOSTER COMPAN'

S Route 1, Box 15

Washington, WV 26181

STANDARD CERTIFIED TEST REPOAT
TUBULAR PRODUCTS

-April 27, 1987

Neme ) Dote
c Youngquist Brothers Inc. ‘ 5805
f Address » Custemer's Order No. Gen. Dev. Utilities
T 281 St. James Drive Port St. Lucie, St. Lucie County, Fla.
0 LBF inveice Ne.
M 43H-052619
E
R City & S10te ’
Port St. Lucie, Florida 33452
Matertal Fosterweld e ASTM A139 Gr.B
Coil s wi/Ey. N“':l‘r'o MECHANICAL PROPERTIES CHEMICAL ANAFYSIS (%)
or e or . v
Lot, 0.0. | Wall ost Shrenghh Tonsile | gjpng.
No. Thick. | Pres :3: Strength "'-,2? c |u | P s si
T22718 36" .375 550 53,500 76,000 3 (.21 ] .75 |.012 | .010
55887 [ 42m | 500 630 50,000 80,550 |4k | .258] .88 |.014 | .007
53912 | 42" | .500 630 54,840 68,950 |47 | .15 | .68 014 | .017
943008 54.75" .375 365 43,150 72,170 36.5] .21 .84 1.016 | .012
v
! OFICIAL SEAL : -
NOTARY PUBLIQ :
: STATE Of WEST VIRGINIA &
? Dongld E. Adans :
4, Bax M H
Parkershpry, W. Va. 101 .
! mhlu:hwlm Avgwtie, 1996 3
JRASNGEANBNRER ’.‘....I- SOCAGAGSNERGTEEROORD

The undersigned, in behalf of The L. B. Foster Company, hereby certifies that the above muterisls have been inspected and tested in accordsmee
with the methods prescribed in the applicable specifications and the results of such inspection snd tests shown above. In detemining properties
ot characteristics for which no methods of inspecting or testing are prescribed by soid specifications, the srandard mill inspection and testing
pragtices of The L. B. Foster Company have been spplied. Unless it appears otherwise in the results of such inspection and tests shown above,
the undersigned agent of The L. B. Foster Compsany believes thet said matetials conform to said specifications.

s sed and swom to before 517 B W{%

oy of Apr_ 19 Robert E. Blankensop, 0ffite Supervisor

M f ' Agents’ Nome & Title

tary Pubitje ' L.B, Foster Company, Washington, W.Va.
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L.B.FOSTER ;051 Winderley Place
uite 105
CompANY Maitland, Florida 32751
(305) 660-1222

May 5, 1987

Youngquist Brothers
281 St. James Drive
Port St. Lucie, Florida 33452

Attention: Mr. Jimmy Brantley

Reference: Your P. 0. #5805 /
Our Invoice #052620-7060 & 6742

Gentlemen:

We produced this pipe in our Savannah, Georgia plant. In past jobs we have
furnished large diameter pipe, such as 48" - 54" and 60", which cannot be
hydrostatic tested in that facility. We can test thru 32" diameter there but
can test thru 84" in our Parkersburg, West Virginia facility.

Due to the limitation of the Savannah plant we have supplied several jobs of
large diameter pipe and with mutual agreement have waived the hydrostatic test
in the sizes above 32".

The order was entered with the notation "with no hydro" in error and with
previous jobs in mind. It is, however, our mill practice to hydrostatic test
pipe through the size range of 32" since it can be done easily and at very
little cost. The reason we do this is that quite often we will end up with an
over-run of pipe and we put this in our yard to sell. Then if we have a sale
where we need hydro tested pipe, it is available without having to run it back
thru the plant to be tested.

This is to assure you that this pipe has been tested to the requirements of A139
Gr B Specifications.

If T can be of any further help call me at once.

Yours truly, .
ZZZ{& W
CULBE SCN - DISTRICT MANAGER
/cb
Rail, Architectural Bank
Construction, and  Hardware Equipment

Tubular Products Products Products
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L.B.FOSTER é051 Winderley Place
uite 105
COMPANY Maittand, Florida 32751
(305) 660-1222
June 1, 1987

Youngquist Brothers
281 St. James Drive
Port St. Lucie, Florida 33452
Attention: Mr. Jimmy Brantley

Reference: Your P. O. #5805
Our Invoice #052620-7060 & 6742

Gentlemen:

This letter is to certify that the 22" x .500 wall pipe that we have furnished
to you on the Port St. Lucie job is A-139-B material and has been hydrostatic
tested to the ASTM requirements for A-139-B pipe.

Although the test report did not include any hydrostatic test, the mill in
fact did test the pipe to 1000 PSI at the time of manufacture. The 1000 PSI
is greater than what is required under ASTM A-139-B Spec.

If I can be of any further help pPlease call me at once.

Yours truly,

Il (Ll e

MILO-CULBERTSON - DISTRICT MANAGER
/cb
Sworn to and subscribed before me on this lst day of June, 1987 at
Orlando, Florida. /é
NGl 7/71 . /zfz;\/
QORRINE M. BLANTON - NOTARY PUBLIC
STATE OF FIORIDA AT LARGE

NOTARY PUBLIC. STATE OF FLORIDA

MY COMNMISSION EX~IRES: FEB. 17, 1991,
BONDED THHU NOTARY PUGLIC UNDERWRITERS,

Rail, Architectural Bank
Construction, and  Hardware Equipment
Tubutar Products Products Products



STATE OF PENNSYLVANIA

COUNTY OF ALLEGHENY

RELEASE OR WAIVER OF LIEN

TO WHOM IT MAY CONCERN:

In consideration of the sum of One Dollar ($1.00) and all other

good and valuable consideration in hand paid, receipt whereof is

hereby acknowledged, L. B. Foster Company, as supplier of
Steel Pipe/Invoice 52620-6742

for the improvement of the real property identified

as 281 St. James Dr, Port St. Lucie, St. Lucie County, 33452

which was or now is in the course of construction upon the above
mentioned premises, and/or for otherwige improving said premises,
hereby waives and releases all claims/ 1liens and right to 1lien,
for any and all works, labor and material by L. B. Foster Company
performed and furnished in, upon and about said premises under

the terms of an order from Youngquist Brothers, Rt 34 Box 502
Pine Ridge Road, Fort Myers, FI 33908
to and 1including the <¢I day of May , 19

_87: and the wundersigned hereby acknowledges that all and
singular the payments heretofore received and settlements made by .
Youngquist Bros Ck #12779 @51,001.600n account of said contracs
have been and are hereby accepted by the undersigned in full
satisfaction of the claims, liens and right to lien so far waived
and released, 1irrespective of the form or forms of such payments
and settlements or the manner in which received.

In Witness Whereof, L. B. Foster Company has caused these
presents to be subscribed by its duly authorized agent this
2 day of June y 19 87 .

L. B, FOSTER COMPANY

~7 —_—

g~<£§ T // v//
BY: T2 vl /Ao b g

gnd”

Sworn to and subscribed before me this
JWNE - e 19 97 .

day of

y BONNIE L YEAGER, NOTARY PUSLIC
t; . // » . GREEN TREE BOROUGH, ALLEGHENY COUNTY
- ~ /. : MY COMMISSION EXPIRES MAY 6, 1991
ren(y fj SNEMIN

Member, Pennsylvania Association of Notaries
NOTARY PUB‘LﬂC J
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YOUNGIUIEST @ROS INC !
UKL ROUTHE 34 RIX 502 -
15000 PINE {RIDGE R0AD
l—;::T nNy-Rs ??‘ FL 33‘?0-’?_]
';

0 [=§ j 5 = J - eFosTERCOMPANY

REFERENCE 3ZLOW

- 10 DIGITS WHEN REMITTING
INVOICE PafE 1
........... 032622= 4742
43HO19
DUNS NO ST-09
- 7AC33
: 1
YOUNGIAUTST 3ROTHERS
g1 231 ST. JAMES D2,
; (o]

I_PCN?T STe LUCIE, FLo

o e | . REFERTO LBF NVOICEND. | _| o ALUN. 108
398340 4 05-21-37
: ] mvorce Teams PAYMENT ~ BRLOFLADING. - .
Pavwent | perceNT | OMCOUNT T~ KeT, ] -METHOC N . WEGRT. ;1
RICKING C0 : 5P MBN/AL ] 1e D) 1) 35 NORM| 1334804 .
' T DESCRIPTION - L SHIPPED, uoM "UNIT PRICE vom|  ExTENmION
~ llﬂ—ﬁ-ﬁzéﬁé% ; ¥600e I | FT 30,5500 5T 499401
227 20 X af )3 H4ALL BLK FOASTI2481L0) STESL
BEk azzvazgusr 3IVEL 3aTd En) 0S5 apE,
CTH M HYIRN, 40 FT. LGTHS,
9 R PHIZ T GENEAL TV 0 TNT 3Tl e, —
PTT STe LUCTEy 5376 LUCLT C0iTYs Tl ) —
CUSTIMER I35 e -
VAN ?3’?3?) 2343?0 ?343"7 23499
VITYAT BEFTI2E Tay 49340, ;
S TA Se 33N 245241
=,
k
CASH IF CHECK ]
1 DISCOUNﬁOF %97 4% RECEIVEDBY 1Y4-=3}1=27 TOTAL |« 2149260

yds represented by this i@
 this order. ’

'MS AND CONDITIONS %TED ABOVE AND ON THE REVERSE SIDE HEREOF AND/OR ATTACHED HERETO "

i)

LICTARMEPED A/AAMN\F

;_ ice were produced in compliance with the Fair Labor Standards Act of 1938 as amended,” and all other laws applicable to



o LAR ¥ UUULiO
) United “tates Steel Borpuratlon PORTLAR A et
ol mykv I _ TALLURGICAL TEST REPORT : :
_CGNIRAClNO ‘J [P O. DATE . PURCHASE ORDER rv0 -~ " ) THIS ) 15 T0 CERIIFY TR THE
| | 2~H~2-024 94- sSTK » e :
-l (N
| _ ~ kK IHSPD, IN ACCORDANCE WITH
N ' N9 /235 /K5 [HE SPECIFICATION AHD FUL-
w_ FILLS REQUIREMENTS IN SUCH
A3 RESPECTS, .
Bl |
. PREPARED BY THE OFFICE OF1
T Es Lo BARTOLOTIA 0.4, HGR.
(o] .
DAIE (19125(85
© ‘ MATERIAL DESCRIPTION MAIL ) lrmw ‘,,';‘;;;0 A Vo sm TEnSIE srlu. uONG % xﬁ,‘ff‘ HAT BEND
B SIZ€ WAL SPECIFICATION & GRADE . prNo. Pst ST pey IN2 ©UIN
12 3/4 0D ,500 [ARPI 5L GR B 34TH ED 5/8~ SHLS| LO2941 | 2060 | 44700 [. 74400 | 41,0 | 1 1/2 | OK
: ' ASTM AS3I-83,ASHE SAS3 GK 8 1983 . _ ' R
1?;3/4 0D .500 |APT SL GR B 3ATHED 5/84 | SHLS NO7167 | 2000 70600 | . 95600 | 33,C |1 1/2 | OK
ASTM AS3I~H3,ASME SAS3 .GR 8| 1983 ~ ‘ _
12 3/4 00 500 [aPT SL GR 8 34TH ED 5/84 | SHLS nO7196 | 2060 | 45000 72000 | 39.0 [ 1 172 | 0K
ASTH ASI=BY,ASME SA53 GR B 1983 | ) R '
) |12 3/4 0D .500 [ASTH A106-83 GR B suisl wuez13| 2060 | 43000 | 72500 | 37.0 |1 1/2 | OK
ASME SA106.GR B 1983 I : A .
NO HEAT NO TYPE C MWN P S Sl cu NI CR MO ﬂ_ Al N \' [1] Tt cs co
L2941 nEAT 23 | (63 [018]00%:  |: A : N N
PLTY PROUY (24 | 64 [017]00Y: - 5 o
k07167 neall 23 | 104 (013014 |12 THESE: MILL TEST REPORTS APPLY TO:
NO71¢e7 PROL 22 | ¥03 0111017 : 124l b A wld
HOT196 AT (23 | a1 for2[ o0y I YOUR P. Q. #|:
NO7196 prol 21 | a4 [010]00%: ; : R
NO8713 neat| 24 | isa 011|013 244 : ,lA BARGE INV:)lCE #M
NJOT13 PRQI| 24 | :40 012 015 25u 3 : :
uD JOF DATA_THIS SHEEY [aen :

DECHAAL 00 0HS FOR FLE ML N

IS Anr INI)I( ATE D ny TIIE lFFT MI\R(.:lN VLN] ICAL DOTTLD IINE OR D[MICAL POINT.



CUSTOMER: You uist Brothers Incorporated pDATE: Jur 25, 1987
. 1500u Pine Ridge Road
lﬂBurge plpe&Steel Fort Myers, Florida 33908 ORDER NO.. 05808
company
SHIPPINGNO.. 140123
FORM L15.1A CERTIFICATE OF TESTS INVOICE NO.:
HEAT
NUMBER FOOTAGE SIZE WALL DESCRIPTION SPECIFICATIONS
1200 310.84'}12-3/4" OD .500" SEAMLESS BLACK STEEL PIPE API 5L GRADE B
1201 398.33'(12-3/4" OD .500" SEAMLESS BLACK STEEL PIPE API 5L GRADE B
HEAT CHEMICAL ANALYSIS PHYSICALS .
v e B N B N T N me | Tewewe | %ELONS
1200 .21 .70|.012].006 43,400(74,000 40.0
1201 .19 .51(.018|.017 48,000!67,000 44 .3

OTHER TESTS OR REMARKS:

HEAT TREATMENT:

BASE MATERIAL:

HYDRO TEST:

BENDS:

ALL OTHER TESTS SATISFACTORY

an.J %MV

LOT NO.:

LaBARGE REF. NO.:

M. S. Kelly

| CERTIFY THIS REPORT TO BE TRUE AND CORRECT

ACCORDING TO THE RECORDS OF THIS COMPANY.
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LESA W &9
Certificate No. ;

3vmMQ0528

K
Page ;

A
att Y I'M
001 . Date {1984,

D

HRE

Customer

i LeB,FOSTER

L3381

QOrder No.

#E

[ 33

Eﬁl‘

B

ol INSPECTION CERTIFICATE

s

Bl

<

&ﬁﬁmlimﬁAﬁ
T640 K RL1LBS
SUMITOMO METAL INDUSTRIES: LTD.
WAKAYAMA STEEL WORKS

mﬂmuﬂm

1850 Minato, Wakayama, Japan

EsReWe
WITH PLAIN

& %
Commodity

STEEL API LINE PIPE

ENDS, BEVELED

| ]
Standard i AP1 SL GR.B

/ ASTM AS3 GR,.B

%
VLb
W gl

SUMITOMQ CORPORATION

REFERENCE NO.’

057KEA0145/1

Now
w ] | Unt mxs
“minch, =Feat, Space smm
5= Schedule. M«m
A.Bor N8:10ch - = Nomunal
K(.— K¢ Sie

- ‘Jummnl Waight

+ LB3. Feat

SWG or BWG = Gauge
P = Piscw, L=Latt, |
B Bundle or Ban ‘

"R 2] L Ludle: Hoats |
€ = Lot Check : Product

%¢/ 8% Contract No.

6P155227401

e % # % Mill Work No.
WYYW4829

T Sue
*1

0.0, LENGTH

2‘“

HIT.
0.500%

QUANTITY
38 P
1,320!

NOMINAL NET WEIGHTY
84,602 KG
190,753 L8S

ACTUAL NET WEIGHT,

86,212 K6
189,894 L8S

Anslynis;

M = Mill Contrul Check
‘Mill Coauml Pruduct
Anslysis.

* 3 | Kind of Steul. w'g

1t ¥ 857 Chemical Composition %

8 [3E 1K % Tensile Test & ifi % !4k Impact Test

“uwey |[C]Si [MalP[S

[ [T T

I

I

Heat No.

X100 X 1000

(X84

Cu,Cr,Ni, Mo, V,CEQ. = X100, PCM.= %1000, B.N.Ca = x 10000
£ Dt T % Other elements = x 1000

Lot or
Teat No.

LIk
NHERRE]

WikaLizan | Fisks 3 W YR,
L Y-Por Y.S, T.S. EL %

1313 1%
T.S.  Weld)

ng
!

11 (2) (3) % fAvg.

K - Killvd. 8 « Sumukilled
R+ Rimmed
L=Lot Test.
M = Muil Control Teat
« § | Dirwction. /.80)

MINJ o = | =] o4
MAX L 4050

MIN,
MAX .,

00
v

68422117 11| 7419

140 751 ¢

868617217 11 752412

14/ 782912

| |

TENSILE

MIN,
MAX

H1L0001

H1L0002

*1080,9 #11ad[¥1222"
AREELL i
60000 295 | 60004

35000

in o

52200 | 69700 427 | 83900

55800 | 72800 401 | 90200

l

(8ASE
(WELD

~ ]

L= Longtudinal
T=Transverse
2 = Through. Thicknesa

% 6 | Sampling Position a2
A, TaTop B Bouom
M= Middle
B B Bawe Motal 311K
W =Wald Mol .G HH -
H=HAZ mb el
P = Plata or Cod

7 | Content of lmpact Test

E = Absorbed Energy au: s e-
5<Shear Area xMEE:
C=Closvags Arma Rtelt®
Lo Lateral Expunsion 9t x4
A8 [ Utz
Tensile Test jiker b .
1.2 = kgt/mm? B = Lbesin?
H = Hecthars, M - MPa
N«N/mmi, S = K3l
T+ Ton/int
{mpact Tout: MU KM}
Kakgf-m, 2+ Juuls: am?
3ot Ibind FeR-1bl
J=Jouls, | - kgi-m'cm?
G=-Ibfsin’ Full Size.
‘.= Purcent, M = cam. N w 1ach
9 | Unit. m(z:
Hydrostauic Test( niz. k8"
A~aum, B PSI M= MP
C=Nrom?, K ~kglraon®
Na=N/mmd, PuKPa

yae-tie | KE
Viusl &

Dimenaiona

KK - mE
Descriptions
of Test

Hydrostatic %9
880

HLosd
FlAnnz

~NAP
Flattening

BREET [ 84
Weld Bending
Ductility KExpelndmg

LB

Flange

& T
Crush

i K
Expansion

R4 ¥

T{F~»
fEner Costing
&

Reverse Guided
Flattening Bend Lining

R
*UT
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CORINTH PIPEWORKS S.A.
WORK _TEST _CERTIFICATE

CREDIT No.140-LCI-005347

P.0. No.PT-1252

ERW BLACK STEEL PIPE API 5L Xu2/.
SLB/ASTM AS3B TRIPLE CERTIFIED,
PLAIN BEVELLED ENDS AS

Contract No.:

Commodity

Specification :

Customer :
1001 FANNIN ST.,

C.ITOH PIPE AND TUBE INC.

CO )

LA

Head Oflice : 10, Merlin str,
GR 10671 Athens - Greece
TEL. (1) 3637646, 36 28 995,
3610637
TELEX : (21) 4088 SOCO GR
Plant: Corinth - GREECE

SULTE 2450 HOUSTON, TEXAS 77002/USA

PER P.0O. NO.PT-1252.
. 16" X 0.500" (82.77) Shipper
Size:
Weight : M.T. 55.415

. CORINTH PIPEWORKS S.A.

Sheet  No.

TEL. (741) 22923, 22902
TELEX : (23) 2150 SOCO GR

087
DECEMBER 9,1986

. FEET 1,476 PCS 37 Date of Issue:
Tatal Length:
mear | v | T.s. laay | wED 2. jrom CHEMICAL COMPOSITION % ***
NO . TEST EE TEST ** t I mn] p s R EMARK S
.. let == Y100 | X 100 | x1000 | x1000
sS50cc 5341165022 ko2 / H585S G 11.9p3.31 5 Kl PRODUCTION NO. 4.
= n "
181254 |51536K51486 1o 7 [71970 a 16,02 ul 8 | o 3
L1} n
20784 §2505667n7 L1 - bukuo G G n_ r100.214 : 67,8
Rgviewed Rel¢ased L P ook S S A
- Hitrlreedtby A xR A —
: L ) e TLR ML T
OQRV-TQTTR INT'L | * TEST CARRIED ON 1003 OF COILS D32 0L L A P
Y.P. = YIELD POINT VTl me, e @ INDCS
es TEST CARRIED ON 100% OF PIPES AT 2230PSI s TENSILE STRENGT ) ST
St EEIGE TN | et CHECK ANALYSIS (S = TENSILE STRENGTH Q‘ : EX 214088
A%, = ELONGATION ¥% TED 3\:.37.040 TELE?
SURYEYOR WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN 6L = GAGE LENGTH QUALITY CONTROL MANAGER
6 = GOOD
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. J. AVAGIANOS




Contract No.:

Commodity

-

CREDIT No.140-LCI-005347
P.0. No.PT-1252

60/3

3'
!g’)

CORINTH PIPEWORKS S.A.

WORK TEST CERTIFICATE

ERW BLACK STEEL PIPE API

SL Xu2/

SLB/ASTHM AS3B TRIPLE CERTIFIED,

Specification :

PLAIN BEVELLED ENDS AS

Customer

. C.ITOH PIPE AND TUBE INC.

Plant:

1001 FANNIN ST.,SUITE 2450 HOUSTON,

TEXAS 77002/USA

Head Office :

10, Meriin str.

GR 108 71 Athens - Greece

TEL. (1) 36 37 646, 36 28 995.
36 10837

TELEX : (21) 4088 SOCO GR

Corinth - GREECE
TEL. (741) 22923, 22902

PER P.O. NO.PT-1252. TELEX ; (23) 2150 SOCO GR
- Ton % 5 00 (82.97) Shipper :_CORINTH PIPEWORKS S.A.
Size:
087
Weight ;. M-T. 55.815 Sheet  No.
: DECEMBER 89,1986
: FEET 1,476 PCS 37 Date of Issue: s
Tatal Length:
HEAT Y.p s |ax WELD £« |urom CHEMICAL COMPOSITION % ***
TEST e . t | Mol @ S R EMARIKS
NO L = O TEST
== 1100 { X108 | 1000 | X260
15@g5 53411165022 2 g 5853 11.983.31 5 k) PRODUCIICN NO. 4
181254 {51536k5188 1o - 1970 3 6.0b82.ul 8 19 >
20784 15250566707 i1 - P4UHH0 a c o aboo.214 | U4 " " 6/,8
Reinlerwe»d/ReIe ased| -y {‘-n popI ARKS S A
— = . ar b R\H\LN-‘-S
8%/ 'TETTR!EE INT'L | ¢ TEST CARRIED ON 100% OF COILS Y.P = YIELD POINT \'_Ff’ff"*“ ""' b T —
s« TEST CARRIED ON 100% OF PIPES AT 2230PSI s- 1 o1 \ b
Tt Lo taat il . wer CHECK  ANALYSIS T.S. = TENSILE STRENGTH \
. A% = ELONGATION ¥ TeN 33
SURYEYOR WE MEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN GL = GAGE LENGTH QUALITY CONTROL MANAGER
6 = GQOD
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. J. AVAGIANOS




Contract No.:

Commodity

Specification :

e : oD 16" x 0.500%

Weight :

CORINTH PIPEWORKS S.A.
WORK TEST CERTIFICATE

CREDIT No.140-LCI-00u858

P.0. Ho.PT-1181

X42/SLB/ASTY AS3 B TRIPLE CERTIFIED,
PLAIN BEVELLED ENDS AS PER

"P/0 No.PT-1181T T

MILLS INSPECTION CEPTIFICATE

C.ITOKR PIPL AWD TUBE INC

NEW ATCDRESS
.o proiReis STR-
™ - ~C6 74 ATHENS

GRECCE

Q

Head Office : 58, Panepistimiou $t.

ATHENS . GREECE
TEL () 3637646
TELEX : (21) 4088 SOCO GR.

Plant: Corinth - GREECE

TEL. (741) 22923

Sheet

No

o2
AUGUST 20,1385

PCS 25 Date of Issue @ ... .l
Total Length : ; :
near | v.r | ns |ayg | wew Zo | wvom CHEMIC AL COMPQOSITION ¥% ***
. - | TEst S t Mo [P | REMAREKS S
PSI | PS " S| e -
o PST | PST e 27 2 1ee |1s | 1meo | xree
179714$51771 6392738.2| 6928§ G G 11.993.7| 10 9
— =
VETL, T P
slia :N'
. it 7
= /C/r"r) ~~
oK
cozedneprioapES S
ae oz
.‘ IEST CTRIED ON mc:/. OF COoILS . Y. P.= YIELD POINT
- EST CARRIED ON 100% OF PIPES AT 2230PS
T. 8. = N
ees CHECK  ANALYSIS S. = TENSILE STRENGTH
A% = ELONGATION %
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN GL = GAGE LENGTH
SURVEYOR _
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. G = GOOoD




Young ‘st Brothers Incorporated

CUSTOMER: DATE: July ¢ 1987
- . 15000 ne Ridge Road
luhurgeplpe&csortngagyl Fort Myers, Florida 33908 ORDER NO..  Verbal-Jimmy
SHIPPINGNO.: 140825
FORM L15.1A CERTIFICATE OF TESTS INVOICE NO.: 206895
HEAT ;
NUMBER FOOTAGE SIZE WALL DESCRIPTION . SPECIFICATIONS
1345 950.60"' |{6-5/8" OD .562" SERMLESS BLACK STEEL PIPE ASTM A~106 GRADE B
. HEAT CHEMICAL ANALYSIS et ' PHYSICALS
‘ "LADLE | - ~ % ELONG e
NUMBER | S0LE | ¢ MN P s | s CR Mo POINT | STRENGTH IN gw HYDRO
1345 .17 |.43 |.016/.014 | .21 55,000 (70,000 32.1 2800

OTHERTESTS ORREMARKS:  wl ATTENING TESTS SATISFACTORY

IEAT TREATMENT: QK

BENDS:

SASE MATERIAL: LaBARGE REF. NO.:

IYDRO TEST: LOT NO.:

M. S. Kelly

I CERTIFY THIS REPORT TO BE TRUE AND CORRECT
ACCORDING TO THE RECORDS OF THIS COMPANY.




CUSTOMER: Young ist Brothers Incorporated DATE: July » 1987

g . 15000 1e Ridge Road
lﬂbul‘geplpe&csu,ggag! Fort Myers, Florida 33908 ORDER NO.. Verba. -Jimmy

SHIPPINGNO.: 140825

ORM L15.1A CERTIFICATE OF TESTS INVOICE NO.: 206895

HEAT
NUMBER FOOTAGE SIZE WALL DESCRIPTION - SPECIFICATIONS
1345 950.60"' {6-5/8" OD .562" SEAMLESS BLACK STEEL PIPE ASTM A-~-106 GRADE B
. HEAT CHEMICAL ANALYSIS PHYSICALS :
LADLE . % ELONG
NUMBER | check | © MN P S St CR | Mo ' PONT | STRENGTH | on HYDRO
1345 .17 .43 |.016(.014 | .21 55,000 (70,000 32.1 2800

OTHER TESTS OR REMARKS:  pr ATMPENING TESTS SATISFACTORY

1EAT TREATMENT:

BENDS: OK
3ASE MATERIAL: LaBARGE REF. NO.: © M. S. Kelly
1 CERTIFY THIS REPORT TO BE TRUE AND CORRECT
) ACCORDING TO THE RECORDS OF THIS COMPANY.
HYDRO TEST: :

LOT NO.:




CUSTOMER:  Younc st Brothers Incorporated DATE: July

. 1987
: . 15000 ne Ridge Road
lnBul‘gepIpe&cSm'g%gJ Fort Myers, Florida 33908 ORDER NO.. Verbai-Jimmy
Pe
SHIPPINGNO.: 140825
CORML15.1A CERTIFICATE OF TESTS INVOICE NO.: 206895
NOERER | FOOTAGE SIZE WALL DESCRIPTION . SPECIFICATIONS
1345 950.60' |6-5/8" OD .562" SEAMLESS BLACK STEEL PIPE ASTM A-106 GRADE B
CHEMICAL ANALYSIS ‘ PHYSICALS
D NOEAT LADLE YIELD TENSILE | % ELONG L Vil
NUMBER CHECK e MN P [ Si CR Mo POINT’ STRENGTH IN 2n:'*‘ : ‘HYDRv(')i :
1345 .17 |.43 |.016(.014 | .21 55,000{70,000 32.1 2800
OTHERTESTSOR REMARKS:  pI ATTENING TESTS SATISFACTORY
HEAT TREATMENT: BENDS: QK
BASE MATERIAL: LaBARGE REF. NO.: : M‘ S. Kelly
| CERTIFY THIS REPORT TO BE TRUE AND CORRECT
ACCORDING TO THE RECORDS OF THIS COMPANY.
HYDRO TEST: : LOT NO.; :
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Appendix F
PROJECT MEETING SUMMARIES



N

/
September 4, 1984

FC15807.TI

SUMMARY OF MEETING

PROJECT: North Port St. Lucie Wastewater Treatment
Plant Disposal Alternatives, Port St. Lucie,
Florida - FC15807.TI

LOCATION: SFWMD Offices, West Palm Beach, Florida -
August 22, 1984 :

ATTENDING: Leslie Wedderburn/SFWMD
Pat Gleason/SFWMD
Bruce Adams/SFWMD
David Butler/SFWMD
Carlos Zubiria/GDU
Dick Bedard/CH2M HILL/BCR
Jeff Lehnen/CH2M HILL

PREPARED BY: Jeff Lehnen/CH2M HILL

COPIES: John Guidry/DER, West Palm Beach
Richard Deuerling/DER, Tallahassee
John Carter/DER, Port St. Lucie
J.I. Garcia-Bengochea/CH2M HILL
Bruce Spiller/CH2M HILL

o Dick Bedard stated that the purpose of the meeting was
to present the water management district staff with the
background work that has been done at the North Port
St. Lucie WWTP investigating the various effluent
disposal options available. The conclusion of the
study is that deep well injection is technically
feasible and is the most cost effective method of
disposal immediately available at the site.

o) Various other means of disposal, including the spray
irrigation of the FPL power line right-of-way west of
the site and other large tracts of agricultural land,
were investigated. No suitable tracts of land are
immediately available for spray irrigation within a
reasonable distance of the site. ©Negotiations are
currently under way with a large agricultural interest
about utilizing the plant effluent for irrigation, how-
ever, no firm commitment has been reached.

o) The present spray irrigation system is on 1land
scheduled to be developed into a golf course starting
June 1985. Therefore, an alternate means of disposal



must be in operation by then. GDU is presently working
on the design of converting the onsite polishing ponds
into percolation ponds. The expansion of the water
system to serve the houses adjacent to the proposed
percolation ponds is being studied.

At the same time, the design of the injection well
system is proceeding with the intention that both the
percolation ponds and the injection system will be con-
structed, at least one of which by June 1985. Upon
completion of the new golf course, spray irrigation of
the course will be resumed.

o) A copy of the effluent disposal study was left with the
Water Management District for their review. Leslie
Wedderburn indicated that the project would be
discussed with the TAC in the meeting scheduled for
August 29, 1984.

ab/gncrl2/03



CHMHILL

SUMMARY OF MEETING

MEETING DATE: January 8, 1985

PROJECT: North Port St. Lucie WWTP

Injection Well System
LOCATION: SFWMD Offices, West Palm Beach, Florida
ATTENDING: John Guidry/DER/WPB

Pat Gleason/SFWMD/WPB

John Carter/DER/PSL

Scott Seyfried/DER/WPB

David Butler/SFWMD/WPB

Richard Deuerling/DER/TALL

Carlos Zubiria/GDU/MIA

J. I. Garcia-Bengochea/CH2M HILL/GNV
Jeff Lehnen/CH2M HILL/GNV

SUMMARY PREPARED BY: Jeff Lehnen, February 8, 1985

1)

The meeting opened with an update on the status of the
project. The construction permit application was
submitted to DER on December 20, 1984 with the
technical specifications for the injection system.

Carlos Zubiria of GDU discussed their efforts in
finalizing a disposal plan for the North Port WWTP.
Negotiations are underway with General Development
Corporation (GDC) concerning the long term use of the
present spray irrigation site. The Department of
Transportation (DOT) is also considering an east-west
expressway through the area.

It was agreed that GDU will prepare a wastewater reuse
plan for submittal to the SFWMD. If the plan is
submitted by January 21, 1985, the WMD Board will
consider the permit application at the February 14,
1985 meeting.

The general plan is to try 'to continue spray irrigation
of the effluent on the existing spray site or at an
alternate site. The injection well may be utilized as
backup to the spray system to dispose of excess flow
during wet periods, if necessary. Emergency disposal
if the spray system and injection system are out of
service will be to the canal adjacent to the north side
of the WWTP and to the North Fork of the St. Lucie
River.



SUMMARY OF MEETING
Page 2

February 8, 1985
FC15807.T1.01

A memorandum from David Butler, SFWMD, to John Guidry,
DER, with review comments on the injection system
design was discussed. The following points were agreed
to:

a) In addition to the 100 foot water supply well to -
be drilled near the drilling pad, four (4) shallow
monitoring wells will be constructed, three around
the pad and one at Pond 1. David Butler will
determine if a permit will be required for the
water supply well.

b) If the present ponds are modified to percolation
ponds, the drinking water system will be extended
to the surrounding area.

c) The drilling pad will be curbed as shown on the
Drawings.
d) Monitoring well water quality background samples

will be collected prior to the start of injection.

e) Salt used for increasing the density of the
drilling fluid will be stored in a weatherproof
structure to prevent any spillage on the ground.

The technical specifications will be amended to include
the monitoring wells and salt storage requirements
agreed to above. Copies of the hydraulic surge
analysis will also be forwarded to John Guidry.

The 30-day letter of notice of the public meeting for
the permit will be sent following the receipt of the
specification addendum.

aaj/Wpl/24



MEETING SUMMARY | GfMH/LL

MEETING DATE: April 14, 1987
LOCATION: DER Office, West Palm Beach, Florida
SUBJECT: North Port St. Lucie WWTP Injection

System, General Development Utilities =
Preconstruction TAC Meeting

PROJECT NO.: SE15807.T2

ATTENDING: Don White/DER-WPB
Al Mueller, Jr./DER~-WPB
Paul Phillips/DER-PSL
Mark E. Elsner/DER-~PSL
Ron Lane/DER-WPB
David Butler/SFWMD-WPB
Micheal Merritt/USGS-MIA
Brian Gentry/SFWMD-WPB
Michael Yates/GDU-MIA
Jeff Lehnen/CH2M HILL-GNV

COPIES: Cathy Conrardy/DER-TALL
Gene Coker/EPA-ATL
J.I. Garcia Bencochea/CH2M HILL-GNV
John Curtiss/CH2M HILL-DFB
Jim Moses/SLCHU-PSL
Brian Hurley/SLCBD-PSL

SUMMARY
PREPARED BY: Jeff Lehnen

Don White opened the meeting by summarizing the purpose for
which he called the meeting. The DER construction permit
for the referenced project was.due to expire April 9, 1987
and GDU requested a one-year extention in a letter dated
March 11, 1987. This meeting was called as a precon-
struction meeting and to determine if any changes were
necessary to the construction permit to satisfy the current
regulations and TAC members concerns.

1. Don White will be putting some requirements in the
construction permit, basically outlining the data
submittal requirements during construction and
approvals following completion of construction and
testing of the wells that will be necessary prior to

gnCR8/099



MEETING SUMMARY
Page 2

April 14, 1987
SE15807.T2.01

staring injection of effluent. This is a normal
procedure and the conditions will only formalize this.

The mechanical integrity testing program was discussed.
DER would like to be notified three days in advance of
the Part 1 testing which will include the casing ‘
pressure test and cement bond logging and again, three
days prior to the Part 2 mechanical integrity testing
which will be the baseline temperature log.

It was agreed that the baseline temperature log will be
run after the injection test with freshwater, and
before any injection begins of effluent. These tests
will satisfy DER requirements for demonstration of
mechanical integrity and were agreed to by all.

The emergency effluent storage and emergency discharge
were discussed. Should the pump station be out of
service, the injection pump pond will overflow into the
adjacent unused ponds Nos. 3, 4 and 5. Once these
three ponds are full and the pump station is still not
in service, the effluent will overflow into the adja-
cent canal on the north side of the property. Chlorine
will be added to the effluent as it enters the pump
station pond under emergency conditions and will also
be applied again at the overflow into the adjacent
canal.

It was estimated that there is approximately six days

of storage in these ponds at the present day flow, and
approximately one day of storage at the injection well
capacity flow of 4.8 MGD. These ponds are not cur-
rently being used for the spray irrigation system and
are presently dry. The ponds will continue to be avail-
able for emergency storage once the injection well is

on line, irregardless of the use of the spray

irrigation system.

These requirements differ somewhat from those submitted
in the final plans and specs as part of the construc-
tion permitting process in that we have added
additional chlorination points to insure that the
discharged water into the canal, should that occur, is
fully chlorinated.

gnCR8/099



MEETING SUMMARY
Page 3

April 14, 1987
SE15807.T2.01

The background monitoring requirements on the two
monitoring zones in the monitor well were outlined by
Don White. Upon completion of the two zones, they will
be sampled for primary and secondary drinking water
standards and the minimum criteria or "free from"
priority pollutants. One sample will be collected from
each zone for background sampling purposes.

A complete analysis of the wastewater was also
requested, but Paul Phillips pointed out that this data
may already be on file and will notify GDU if another
sample will be required. These background sampling
requirements will be included in the modified
construction permit.

The location of the shallow groundwater monitoring
wells were shown on the revised site plan. It was
pointed out that the well that was intended to be
placed near pond No. 1 has been alternately located to
the northwest corner of the pond that will be lined
just to the west of the injection well site. These
wells will be monitored weekly during construction for
conductivity and chlorides.

All attendees agreed that the groundwater monitoring
plan for construction was acceptable.

The surge protection system on the injection system
pump station was discussed. The method of operation
was outlined by Jeff Lehnen showing that the water
level is maintained by water level sensors which will
add air or vent air to adjust the water level in the
tank within a prescribed range. Should the water level
rise or fall beyond the operating range, a high or low
water level alarm will be sounded with an alarm at the
pump station as well as the alarm in the lab building.
Considerable discussion centered around the reliability
of the surge tank system, and it was agreed that though
it is not a perfect system, it has a high degree of
reliability.

Paul Phillips would like to review the surge analysis
which was submitted as part of the construction permit
application in 1985. The surge analysis which was
previously submitted was in Don White's file and was
given to Paul Phillips for his review. In the surge

gnCR8/099



MEETING SUMMARY
Page 4

April 14, 1987
SE15807.T2.01

analysis the tank sizing, recommended operating range,
and analysis of the pressure in the system under
various operating conditions is analyzed.

Jeff Lehnen stated that he felt that the surge tank
design as submitted, was a reliable design and that no
additional facilities will be required to provide a
hydraulic surge protection to the system. This is a
similar design to surge systems used on other CH2M HILL
injection well systems currently operating
satisfactorily.

Mark Elsner of the Port St. Lucie DER office will be
reviewing the surge analysis for Paul Phillips.

Don White then pointed out that the cuttings must be
disposed of at an approved site, and at the requirement
would be in the revised permit conditions. Jeff Lehnen
pointed out that the drilling contractor is required by
the present plans and specs to provide proof that a
site will accept the solids and fluids to be disposed
of. The Contractor is also required to present the
dump ticket from the facility upon the return of each
truck to the resident observer to prove that the load
was dumped at the appropriate site. These requirements
are contained in the construction documents for the
injection system.

Don White also requested that the weekly summaries that
will be prepared during construction include a cover
page which summarizes the critical events as well as
any abnormal occurrence on the project during the
reporting period. Jeff Lehnen pointed out that this
was standard procedure on CHZM HILL weekly summaries
and that we would then cover the actual daily reports
from CH2M HILL's resident observers, as well as the
drilling contractors daily reports with the summary

page.

These summaries will be sent out on Friday or Monday of
each week and will be from the period of Thursday to
Thursday of the previous week. All agreed that this
would be acceptable.

During drilling in the artesian section of the aquifer,
it is required that a blowout preventer (BOP) be

gnCR8/099



MEETING SUMMARY
Page 5 '
April 14, 1987
SE15807.T72.01

10.

installed on the wellhead so that uncontrolled artesian
flow will not occur. The present plans and specs
require the drilling contractor to have his BOP onsite
and in place and in a demonstrated operating condition.
Jeff Lehnen pointed out that we would require the
drilling contractor to demonstrate his ability to close
in the well to our satisfaction prior to drilling into
the artesian section.

Paul Phillips and Don White both requested that DER be
allowed to observe such a demonstration. It was agreed
that one would be set up in the near future to provide
assurance that the drilling contractor can indeed close
in the well, in a reasonable time frame to prevent
artesian flow from occurring.

Concern was' expressed by Paul Philips about the
criteria used for selecting the 22-inch casing setting
depth. The 22 inch casing which is anticipated to be
set at approximately 1,900 feet will be set at a depth
based on the analysis of the rock formation samples
which are collected during drilling as well as the
geophysical logs which will be run on the pilot hole.
An interval comprised of solid low permability rock
will be targeted for seating the bottom of the casing.

It was also pointed out that this is the standard
operating procedure for CH2M HILL and that it is very
difficult to set the bottom of the casing adjacent to a
permeable formation. This practice contributes to the
quality of cement around the bottom of the casing which
will help prevent any fluid movement along the casing
near the bottom of the casing.

The issue of 24-hour on-site resident observation for
the engineer's personnel was discussed. Jeff Lehnen
presented the rational that CH2M HILL uses in providing
12-hour daily inspection and then 1l2-hour on-call
observation at night. It was pointed out that during
the night time hours the resident observer is on call
to the driller for availability at any time and plans
to be on site during critical operations where resident
observation is required for construction or testing
purposes. The resident observers have rented a house
about a mile from the site which gives them quick

gnCR8/099



MEETING SUMMARY
Page 6

April 14, 1987
SE15807.T2.01

11.

response to any need on site that may occur during the
evening hours.

It was agreed that the plan for resident observation of
l2-hours during the day and 1l2-hours on call during the
night would be acceptable to DER for this project. The
project will be overseen by Jeff Lehnen, the Project

Manager, and the Engineer of Record will be Dr. Garcia.

The chain of responsibility that CH2M HILL prefers to
use 1is where the resident observers are the first point
of contact by the drilling contractor, and using their
judgement, will contact Jeff Lehnen as necessary.
Should it be necessary to contact Dr. Garia, Jeff
Lehnen will take care of that. That way, the resident
is in the loop for all decisions and there is no side
tracking of decision making processes around the
resident observers by the drilling contractor. It was
also pointed out that the resident observers for CH2M
HILL are professional full-time employees, one is an
engineer, and one is a geologist. CH2M HILL feels that
the resident observers being full time employees with
professional experience have something at stake in the
job, whereas, the use of contract resident observers
may not result in as high a quality performance.

Jeff Lehnen presented the present construction schedule
under which the two contractors will be operating. The
drilling contractor, Youngquist Brothers, Inc., Fort
Meyers, will be drilling within approximately one week,
and the time of completion on his contract will be
approximately September 14, 1987.

The pump station contractor, Elkins Industrial,
Jacksonville, will be starting construction on the pump
station within a few weeks; and their time of
completion on their contract is November 24, 1987. The
pump station contractor will be providing the pipe line
and the instrumentation to the wellhead so that the
drilling contractor must be completed and out of the
way before the pump station contractor can complete his
contract.

During the time between the completion of the wells and
the completion of the pump station, CH2M HILL will
submit the Engineering Report presenting the data

gnCR8/099



MEETING SUMMARY
Page 7

April 14, 1987
SE15807.T72.01

12.

collected during construction and testing of the
injection well for TAC review. DER will review the
submitted information, and if it meets their
requirements, will prepare a letter authorizing the
operation of the pump station and the operational
testing of the system using effluent. GDU was :
cautioned that prior to receipt of that letter, that no
effluent will be injected into the well.

The construction permit will allow for operational
testing of the system for up to six months and
following approximately three months of operational
testing, the operating permit application will be
submitted. These requirements will be outlined in the
revised special conditions of the construction permit
and were agreed to by all.

Mike Merritt questioned the placement of the multi-
zoned monitor well concerning the natural hydraulic
gradiant in the artesian aquifer in the area. He
presented a gradient map which showed that the gradient
in the St. Lucie area is to the east-northeast and he
questioned whether or not the monitor well would be
able to detect vertical migration of effluent into the
monitor well being located to the south of the
injection well.

Jeff Lehnen described affects of injection conceptually
and showed that the injected fluid would migrate
radially away from the injection well and would very
soon reach out 80 feet beyond the injection well. The
multi-zone monitoring well located 80 feet away from
the injection well will then be overlying the injected
fluid. Should the injection fluid migrate vertically
through the confining beds, it should be detected my
the monitor well.

Mike Merritt's concerns over detecting a leak occurring
around the injection casing up into the monitor zone
were expressed. The possibility of a leak occurring
over 1,000 feet around the cemented final string of
casing is very remote and the ability of the monitor
well to detect such a leak is still possible. It was
agreed that the present locations of the well are
probably adequate.
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Mike Merritt also requested that a description of the
rock cores that will be collected through the confining
bed be included in the final engineering report. It
was agreed that these would be provided and the cores
were offered to any of the present agencies for their
study following the laboratory testing of selected core
pieces. No one was interested in receiving the cores
upon completion of laboratory testing.

It was also requested that during the pump test on the
interval from 1,900 to 3,300 feet, that geophysical
logs be run. It was agreed that resistivity,
temperature, and flow meter logs will be run while
pumping the zone at 1,000 gallons per minute for the TV
survey of that interval. :

The documention required by DER for review was then
discussed. Since there was great concern expressed
over the possibility that the pump station design was
never reviewed by DER when the original submittals were
made, an updated permit modification will be submitted.
This submittal will be made even though the pump
station is included in the construction permit as per
Mr. Scott Benyon's letter of May 19, 1986. The
submittal will include a design report describing the
design criteria and operation of the pump station and
injection system in general, as well as a system curve
showing the criteria for the pump selection. The
present plans and specifications for both the pump
station contract and the injection well contract will
also be submitted for DER's records. These documents
will be sent to DER by Tuesday of next week for their
review.

It was agreed than another meeting would be held
following the review of these documents by DER. That
meeting will be held on April 28, 1987 at 10:00 a.m. in
DER's office in West Palm Beach. At that time, the
pump station design criteria will be reviewed and any
changes that DER feels are necessary will be discussed.

It was agreed that during the period of time until the
TAC meeting that the injection well contractor will be
allowed to proceed with construction of the injection
well up to the point where the pilot hole has been
drilled to 900 feet and geophysical logs have been run.
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14.

15.

If that occurs prior to the TAC meeting, the drilling
contractor may be shut down and is expected to insist
on going on an hourly standby rate of $100 per hour,
which is established in his drilling contract with GDU.
This will amount to $2,400 per day while he is idle
pending the outcome of the TAC meeting.

It was agreed by all that there did not appear to be a
real problem with the injection well contract, and that
their primary concern was over the pump station design
and the possibility that it was never reviewed by DER.

Don White then read the requirements for public notice
on injection well permits from an EPA document. It
appears that the public notification may not be
necessary if the changes made since the last submittal
to DER in March 1985 will be considered as changes in
construction requirements. If they are considered
changes in construction requirements, then they will be
formally considered as minor modifications and would
not require public notification. If these changes are
not considered minor modifications, then the formal
public notification procedure may be necessary, which
will create a substantial delay in the project as well
as substantial cost to GDU pending the outcome of that
notification.

Don White will research the matter further and will be
prepared to make a decision at the upcoming TAC meeting
concerning whether or not public notification is
necessary as part of the permit modification.

David Butler then requested that further discussion
needs to take place concerning reuse and spray
irrigation on the upcoming golf course which will be
constructed on the exiting'woodland spray irrigation
site. Michael Yates stated that he was not familiar

‘enough with the job to be able to comment and informed

David Butler that he would have Eric Meyer of GDU
contact him since Eric Meyer is familiar with the reuse
considerations.
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MEETING DATE: April 24, 1987

LOCATION: DER Office, Port St. Lucie, Florida

SUBJECT: North Port St. Lucie WWTP Injection
System, General Development Utilities -
Design Review Meeting

PROJECT NO.: SE15807.T2

ATTENDING: Don White/DER-WPB
Paul Phillips/DER-PSL
Mark E. Elsner/DER-PSL
Michael Yates/GDU-MIA
Jeff Lehnen/CH2M HILL-GNV
John Curtiss/CH2M HILL-DFB

COPIES: Cathy Conrardy/DER-TALL
Gene Coker/EPA-ATL
J.I. Garcia Bengochea/CH2M HILL-GNV
Jim Moses/SLCHU-PSL
Brian Hurley/SLCBD-PSL
Al Mueller, Jr./DER~-WPB
Ron Lane/DER-WPB
David Butler/SFWMD-WPB
Micheal Merritt/USGS-MIA
Brian Gentry/SFWMD-WPB

SUMMARY
PREPARED BY: Jeff Lehnen
1. The design capacity of the vertical turbine pumps was

discussed. Each pump is rated at 1,840 gpm at 115 feed
of head. The station will have two pumps with
provisions for a third. This arrangement will give the
station a firm capacity, with one pump out of service,
of 2.65 mgd. As wastewater flow increases in the
future, a third pump will be installed resulting in a
firm capacity of 4.06 mgd.

Wastewater flow is presently averaging 0.4 mgd. The
capacity of the 12-inch injection well is 4.06 mgd at a
fluid velocity in the casing of 8 feet per second.

2. The pumps are controlled by float switches in the lined
pond which will operate between elevations 14.5 and
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16.5. This is approximately 450,000 gallons. As the
water level rises, the first pump will be called to
run. If the water level still continues to rise, or
the pump discharge pressure is not above a certain
value, the second pump is called to run. If the third
pump were installed, and the water level continued to
rise, the third pump would be called to run.

The surge analysis was reviewed. The analysis was run
for the worst case condition where three pumps are
running at 3,500 gpm and are shut off simultaneously.
The analysis shows the pressure at various points in

~the system following the pump shut off. With the surge

tank, the system does not reach a vacuum at any time.

The emergency power generator will power the pump
station in the case of a power outage. The starting
mode of the generator was questioned and was later
confirmed to be automatic starting with a time delay
start.

Existing plant flowmetering includes a parshall flume
in the splitter box for total flow and a flowmeter on
the irrigation pump station indicating flow to the
spray site. The injection system will have a

flowmeter to indicate flow to the injection well. Paul
Phillips suggested that the total plant flowmetering be
left in place for reporting purposes. It was agreed
that flows will be reported as required by DER.

The rupture disk on the surge tank is replaceable and
the contract or is required by the specifications to
provide two spare disks.

The emergency chlorination system was discussed. At
the high level alarm condition in the lined pond, the
operator will activate the chlorinator at the chlorine
contact basin to chlorinate the flow into the lined
pond. The overflow into storage pond Nos. 3, 4, and 5
will be chlorinated. When these ponds fill, emergency
overflow into the canal will be chlorinated again at
the overflow pipe. DER may require that the initial
overflow into Pond No. 3 be super chlorinated by adding
chlorine directly into the pond.
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Automatic chlorination was considered. However, the
reliability of the system when it will only operate at
very infrequent intervals was of concern. Manual
activation was chosen for this reason.

8. The treatment process is complete mix with average day
flows of 0.4 mgd. The plant is staffed eight hours a
day. Since the injection system pump station operation
is automatic, this arrangement will be acceptable to
DER.

9. Since pump NPSH is unique to the specific model of
pump, the final pump intake elevation and pump can
bottom elevation will be as recommended by the pump
manufacturer. This is noted in the drawings.

10. Following discussion, it was agreed that the existing
construction permit will be modified to include the
plans and specification dated December 1986 and the
revised specific conditions as discussed in the TAC
meeting on April 14, 1987. No permit fee will be
required and no public notice is necessary since the
changes to the permit are minor.
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MEETING DATE: April 28, 1987
LOCATION: DER Office, Port St. Lucie, Florida
SUBJECT: North Port St. Lucie WWTP Injection

System, General Development Utilities -
TAC Meeting

PROJECT NO., : SE15807.T2

ATTENDING: Don White/DER-~-WPB
Al Mueller, Jr./DER-WPB
Paul Phillips/DER-PSL
Mark E. Elsner/DER-PSL
Cathy Conrardy/DER-TALL
Val Laubenhiemer/CPSLBD-PSL
Michael Yates/GDU-MIA
Jeff Lehnen/CH2M HILL-GNV

COPI1ES: Gene Coker/EPA-ATL
J.I. Garcia Bengochea/CH2M HILL-GNV
John Curtiss/CH2M HILL-DFB
Jim Moses/SLCHU-PSL
Brian Hurley/SLCBD-PSL
Ron Lane/DER-WPB
David Butler/SFWMD-WPR
Micheal Merritt/USGS~MIA

SUMMARY
PREPARED BY: Jeff Lehnen
1. Don White distributed draft copies of the revised

construction permit for the above referenced project.
The revised permit contains specific conditions which
were discussed in the TAC:meeting held on April 14,
1987, and the design review meeting held April 24,
1987.

2. General Condition 16-a was reviewed and it was agreed
that the daily reports from CH2M HILL will be signed by
resident observers who are the Engineer of Record's
authorized representatives. This will serve as
acceptable certification that the data submitted is
true, accurate, and complete.
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Mark Eisner requested that he be notified prior to any
geophysical logging so that he can be onsite during the
logging if he can.

. The requirement in Specific Condition 4 to submit the

cementing program 15 days prior to cementing was
discussed. The cementing report will include the best
estimate of the amounts and types of cement that will
be used on each casing. Other types of cement that may
be used if lost cement intervals are encountered will
be included in the report. The methods used for
cementing will also be included.

Specific Conditions 9 and 12 were reviewed. Changes
were made to Condition 12 to require that a summary
report will be prepared to include the specific data
included in Items A through E. This data will be
submitted to DER for review prior to the issuance of
authorization to inject effluent. A certificate of
completion will also be submitted for the pump station
prior to authorization for effluent injection.

Specific Condition 9 required that all of the data
collected during construction and testing be submitted
to DER in the final report with the operating permit
application. These will be submitted following
operational testing of the system with effluent for
several months.

Specific Condition l6-~a requires that prior to the
transfer of ownership of the system that an analysis of
the wastewater to be injected be submitted to DER. It
was agreed that this condition has little impact on
municipal systems.

Special Condition 17 was modified to include only item
a, and Items b and c were deleted. This item requires
that the 40-inch casing be set into the Hawthorn
Formation.

A new Special Condition 18 will read about as follows:
Set the 22-inch casing into water with greater than
10,000 mg/L TDS and into an adequate formation to
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10.

11.

12.

restrict vertical movement of fluids. This condition
addresses the concerns of DER of setting the casing
below the USDW and into a competent formation.

Cathy Conrardy requested that an original copy of the
payment bond for financial responsibility for plugging
and abandoning the well be sent to her if she cannot
locate one in her files. She will contact GDU if
another original document is necessary. This bond was
submitted to DER with the permit application in 1985.

It was also requested that the casing pressure test be
run when the temperature is stabilize in the casing.

It was pointed out that an accurate test can be run
even if the temperature is dropping in the casing and
that 17-28 allows for temperature corrections. We will
try to run the test with the temperature stable if
possible.

A method of confirming the test has also been developed
where the water in the casing is evacuated to
approximately 120 feet and the water level is
monitored. A leak in the casing would cause the water
level to rise. This procedure will be used only if
necessary.

A recent sample of the wastewater has not been located
by DER and if one is not found, GDU will be contacted
to run a new sample.

The gradient of the shallow aquifer was not shown in
the permit application, but the gradient of the
Floridan aquifer was. The shallow aquifer gradient is
presumed to be to the north, since a deep canal runs
along the north property line of the WWTP. The monitor
wells around the drilling 'pad are located in all four
quadrants, therefore, contamination of the shallow
aquifer around the drilling pad should be detected.

Discussion of the final elevation of the pump intakes
and the pump cans followed. It was agreed that a new
Special Condition 19 will be added and will read about
as follows: Submit final shop drawing on pumps and
pump cans to DER for concurrence with the intended
design
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13.

14.

performance prior to release of the pumps for
construction. DER will respond within three days of
receipt of the submittals.

The pump intake elevations will be as recommended by

the pump manufacturer based on the NPSH of the :
particular pump selected. This approach allows various
manufacturers to supply the pumps and avoids sole
sourcing of the pumps which would add unnecessary cost
to the project.

Cathy Conrardy then questioned the ability of the
monitoring well to detect vertical migration of
effluent. Jeff Lehnen pointed out that the water
levels in both monitoring zones are continuously
monitored. Should effluent migrate vertically into the
saline monitoring zone, the density of the water would
be lowered, and the water level would rise in that
zone. That water level change would be recorded on the
continuous water level recorders on the monitoring
well. It was acknowledged that the location of the
monitoring well was acceptable.

The water quality is sampled monthly and the wells will
be purged of at least 1.5 casing volumes prior to
sampling so that the water samples are representative
of the monitoring interval.

Cathy stated that she may have additional questions once
she returns to her office and it was requested that she
contact Jeff Lehnen with those questions.

The revised construction permit will be signed within a
week and will be sent to GDU within several weeks. No
public notice or fee will be necessary.
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MEETING DATE: June 9, 1987
LOCATION: DER Office, West Palm Beach, Florida
SUBJECT: North Port St. Lucie WWTP Injection

System, General Development Utilities =
TAC Meeting '

PROJECT No.: SE15807.T2

ATTENDING: Peggie Highsmith/DER-WPB
Paul Phillips/DER-PSL
Mark E. Elsner/DER-TALL
Michael Yates/GDU-MIA
Jeff Lehnen/CH2M HILL~GNV
James Dwyer/CH2M HILL-TPA
Gene Coker/EPA-ATL
David Butler/SFWMD-WPB
Michael Merritt/USGS-MIA
Cathy Conrardy/DER~TALL

COPIES: Don White/DER-WPB
J. I. Garcia Bengochea/CH2M HILL/GNV
John Curtiss/CH2M HILL-DFB
Jim Moses/SLCHU~-PSL
Brian Hurley/SLCBD-PSL
Ron Lane/DER-WPB
Pete Walch/GDU-PSL

SUMMARY
PREPARED BY: Jeff Lehnen
1. The geophysical logs on the injection well pilot hole

to 2,000 feet were reviewed. The interface from
brackish to salty water occurs between 1,750 and 1,800
feet. The lower monitoring interval was proposed to be
from 1,900 to 1,950 feet. This would be approximately
100 to 200 feet below the 10,000 mg/l TDS isochlor.

The upper monitoring interval was proposed to be from
950 to 1,200 feet.

2. The TAC wants the lower monitoring interval to be 2,200
on 2,300 feet if a permeable zone exists. This will
not be determined until the pilot hole on the injection
well is drilled to 3,300 feet and the lithologic and
geophysical logs are available. The present design for
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the monitoring well will accommodate setting the lower
monitoring zone deeper by setting the 6-inch casing at
the 1,900-foot depth.

The TAC wants the upper monitoring zone to be from
1,600 to 1,650 feet, which is the base of the USDW.

The present design will not accommodate monitoring at
the 1,600 to 1,650 foot interval with the open annulus.
The 16-inch casing cannot be set much deeper than
950-feet due to drilling circulation problems that
would occur. If the mudded hole was deepened into the
high permeability interval of the Floridan aquifer with
the Hawthorne formation clays open to the borehole,
circulation would be lost and the clays would likely
collapse or squeeze into the borehole.

Monitoring at a greater depth for the upper zone will
require an additional casing to be installed if open
annulus monitoring is used. This will result in a
significant cost increase for the well.

The same zone could be monitored with a screened
monitor tube installed outside the 6-inch casing.
However, Jeff Lehnen cautioned that installation is
difficult and there is a risk of the tube failing. The
TAC was asked if a tube were installed and it didn't
work, would the TAC accept the upper open annulus zone.
The TAC indicates that they probably would not accept
the upper zone only.

The next meeting will be held when the injection well
geophysical logs are available to 3,300 feet. A final
casing setting for the 12-inch casing will be
determined and the monitoring intervals will be
finalized.
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MEETING DATE: June 30, 1987

LOCATION: West Palm Beach DER Offices

SUBJECT: General Development Utilities North Port St.
Lucie Injection Well System.

PROJECT: SE15807.T72.01

ATTENDING: Don White/DER-WPB

Paul Phillips/DER-PSL
Mark E. Elsner/DER-PSL
Michael Yates/GDU-MIA
Jeff Lehnen/CH2M HILL-GNV
Peggie Highsmith/DER-WPB
Patrick Smith/DER-WPB
Oliver Board/DER-WPB

Tony O'Donnell/GDU-MIA
David Butler/SFWMD-WPB
Michael Merritt/USGS-MIA

COPIES: Richard Deuerling/DER-TALL
Gene Coker/EPA-ATL
J.I. Garcia Bengochea/CH2M HILL-GNV
Jim Moses/SLCHU-PSL
Brian Hurley/SLCBD-PSL
Al Mueller, Jr./DER-WPB
Ron Lane/DER-WPB
Brian Gentry/SFWMD-WPB
John Curtiss/CH2M HILL-DFB

SUMMARY
PREPARED BY: Jeff Lehnen

1. Since the last TAC meeting the pilot hole on the
injection well has been drilled to 3,324 feet. During
the drilling of the pilot hole five 10-foot rock cores
were collected at intervals in the borehole. These
intervals are as follows; 2,100'-2,110', 2,245'-2,255",
2,425'-2,435"', 2,445'-2,455"' and 2,624'-2,634".

The geophysical logs were run to TD in the pilot hole.
Gamma, LSN electric, caliper, temperature, and fluid
resistivity were run under static conditions. The well
was pumped at rates between 840 and 1,040 gallons per
minute and temperature, fluid resistivity, and
flowmeter logs were run.
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A TV survey was then run on the well to evaluate the
open hole section to TD. The contractor has set a plug
in the open hole at about 2,880 feet and is currently
reaming with a 22-inch bit for the final 12-inch casing
setting.

The geophysical logs, TV survey, and the lithologic

log were then reviewed with the TAC. As was agreed
last TAC meeting, the interface between the brackish
and salt water occurs around 1,750 to 1,800 feet in the
borehole. The 10,000 mg/l TDS isochlor at 1,800 feet
occurs in the confining bed which extends from

1,620 feet down to a dolomitic interval which occurs at
about 2,300 feet. The dolomite extends to at least
2,400 feet and has good permeability and produces water:
to the borehole during pumping of the well. The zone
contains salt water and therefore may be considered
part of the injection zone.

Below 2,400 feet a thick sequence of limestone, some
dolomitized limestone, and chert occurs to a depth of
about 2,890 feet. This interval may be an effective
confining bed though in some wells in southeast Florida
it appears that the zone interconnects the 2,400-foot
interval with the 2,890-foot injection zone.

The interval from 2,890 to 3,200 feet is composed of a
dolomite with massive fractures and cavities developed.
From 3,200 feet to TD of 3,324 feet the borehole is a
dolomite with very little cavity development and based
on the pumped logs appears to produce no flow to the
borehole. ‘

Based on the geophysical logs as well as the lithologic
log distributed to the TAC members, CH2M HILL feels
that the top of the injection zone may very well be the
2,300-foot dolomite and that it extends to about

3,200 feet. The confining beds therefore that exist
between the injection zone and the USDW extend from
1,800 to approximately 2,300 feet and the interval
between 2,400 and 2,890 feet is also additional
confining material.
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It was generally agreed by the TAC that the interval
from 1,800 to 2,300 feet would be considered the upper
confining bed and that the interval from 2,400 to
2,890 feet would be considered the lower confining bed
or primary confining zone.

The TAC did not agree that the top of the injection

zone occurs at approximately 2,300 feet. It was again
pointed out that this zone has permeability and does

indeed produce water to the borehole during pumping as shown
on the temperature logs and the flow meter log. Based on
the flow meter log an estimated 10 to 15 percent of the
water being produced while pumping the well at 1,040 gallons
per minute came from the 2,300 to 2,400-foot interval.

The TV survey was then reviewed by the members of the
TAC. The TV survey agrees very well with the
information gathered on the geophysical logs.

CH2M HILL then recommended that the final casing
setting on the injection well be set at 2,750 feet.
Even though the injection zone may occur at 2,300 feet,
it is in the best interest of GDU to go ahead and case
down to 2,750 feet. Should the interval between those
two productive zones be confining, it will afford
additional confining bed above the injection zone.

CH2M HILL also recommended that the monitoring
intervals be in conformance with FAC 17-28 which
prohibits completion of a monitor well into the
confining beds or injection zone. The lower monitoring
interval therefore should be no deeper than 1,900 feet
and the upper interval therefore ‘would be 950 to

1,200 feet as shown in the specifications for the
project as well as the construction permit.

The merits of monitoring deeper to GDU were then
discussed by the TAC. By monitoring at 2,300 feet,
should effluent migration occur vertically, the
effluent would be picked up presumably at an earlier
date if the lower zone is monitoring at a deeper depth
than if the lower zone were monitoring at 1,900 feet.

The action plan at that point was then discussed. Even
though that lower zone would not be considered a USDW
zone, GDU would immediately be required to determine if
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‘effluent migration was occurring into the USDW as well

as the source of the effluent. A remedial action plan
would be required in order to protect the USDW further
and possibly to consider cleaning up the USDW should
effluent migration occur.

GDU expressed concern over completing a monitor well
into the 2,300-foot zone based on the fact that it is
by definition a permittable injection zone, and the
possibility always exists in the future that another
injection well will be drilled and may be completed
into the upper zone. That would result in GDU's lower
monitoring interval occurring in a permitted injection
zone. They are also concerned about the potential
connection between the 2,300 to 2,400-foot zone and the
2,890 to 3,200-foot zone since it appears to be the
case in some wells in southeast Florida. DER stated
that should the monitor interval be completed in the
lower 2zone, that it is unlikely that future permit
applications would be granted to inject into that zone.

The TAC then adjourned without GDU or CH2M HILL present
to discuss the issue. Following the adjournment,

CH2M HILL and GDU proposed the following program in
order to prevent a delay in construction, should a
decision not be reached.

Since monitoring in the 2,300-foot interval is very
important to the TAC and will afford an earlier warning
of effluent migration should it occur, GDU is prepared
to monitor in the lower interval and will be prepared
to accept an operating permit condition that will
require them to evaluate the base of the USDW should
effluent migration be detected into the lower
monitoring zone. This could be accomplished by the
drilling of a second monitor well at that time or it
may be accomplished by modifying the existing monitor
well to monitor at a higher interval than the
2,300-foot zone should it be necessary to evaluate the
base of the USDW.

The TAC accepted the proposed completion which is
summarized as follows. The final casing on the
injection well will be set at 2,750 feet. The lower
monitoring interval on the monitor well will extend

gnGDU2/59



TAC MEETING SUMMARY
Page 5

June 30, 1987
SE15807.T2.01

from approximately 2,180 to 2,350 feet. The exact

depth will be determined based on the data obtained
from the monitor well pilot hole and the exact depth
will be determined as necessary to produce water for

monitoring purposes.

The upper zone will extend from 950 to 1,200 feet .
monitoring within the major permeable zone of the USDW.
The remainder of the drilling and testing program was
briefly discussed and it was agreed that the DER Port
St. Lucie office will be contacted for the pressure
test on the 12-inch casing as well as geophysical
logging that will occur on the monitor well and
injection well.

The next TAC meeting will be to review the final data
that is collected in the injection well prior to
written approval for effluent injection from DER.

Meeting adjourned.
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MEETING DATE: July 14, 1987

LOCATION: DER Office, West Palm Beach, Florida

SUBJECT: North Port St. Lucie Deep Injection Well
System

PROJECT NO.: SE15807.72.03

ATTENDING: Scott Benyon/DER/WPB

Alex Padva/DER/WPB

Don White/DER-WPB

Paul Phillips/DER-PSL
Mark E. Elsner/DER-PSL
Michael Yates/GDU-MIA
Jeff Lehnen/CH2M HILL-GNV
Peggie Highsmith/DER-WPB
David Butler/SFWMD-WPB
Michael Merritt/USGS-MIA
Cathy Conrardy/DER-TALL
Gene Coker/EPA-ATL

COPIES: Leslie Shannon/CH2M HILL/GNV

Jim Brantly/Youngquist Bros.

Tim Youngquist/Youngquist Bros.
J.I. Garcia Bengochea/CH2M HILL-GNV
Jim Moses/SLCHU-PSL

Brian Hurley/SLCBD-PSL

Al Mueller, Jr./DER-WPB

John Curtiss/CH2M HILL-DFB

SUMMARY JﬂL,
PREPARED BY: Jeff Lehnen ’////

This TAC meeting is being held to reevaluate the set-
ting depths of the monitoring intervals on the monitor
well as a result of a meeting and request by Scott
Benyon, District Manager, to revisit the issue.
Following the TAC meeting held on June 30, 1987, a
letter was prepared by Dr. Garcia/CH2M HILL and was
sent to Scott Benyon as well as all the members of the
TAC. In that letter CH2M HILL and GDU objected to the
decision that was made in the previous TAC meeting and
stated that in their opinion the monitoring of the
2,300-foot zone put GDU in violation of a FAC 17:28
proviso prohibiting completing monitoring wells into
the final confining bed or injection zone.

CHMHILL
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The letter requested that Mr. Benyon review the TAC
decision and confirm that decision in writing to GDU
before the monitor well was completed at that depth. A
meeting was held with Mr. Benyon and Dr. Garcia in
which the issue was discussed and the outcome of the
meeting was that Mr. Benyon recommended that the TAC
would be reconvened on this issue and that the matter
be reviewed in light of the concerns expressed by

Dr. Garcia and GDU.

Jeff Lehnen then reviewed the geophysical logs to
2,000 feet with the TAC and made the recommendation to
complete the lower monitoring zone between 1,500 and
1,550 feet which is in a permeable dolomite near the
base of the USDW. The upper monitoring zone would
remain as shown in the plans between 950 and

1,200 feet, which is in the major use portion of the
Floridan Aquifer in the area. Gene Coker then
expressed his concerns that an early detection zone
would not be provided by not monitoring the 2,300-foot
interval and that monitoring where CH2M HILL recommends
would not be in conformance with the regulations. It
was pointed out that the regulations read that the
monitoring well will be capable of detecting fluid
movement in the direction of or into a USDW. By
monitoring near the base of the USDW, the monitoring
interval would be able to detect fluld movement into
the USDW. Gene then stated that without the early
detection monitoring interval within the confining
zone, that he would recommend against permitting the
system since he is of the opinion that the well would
still not be in compliance with the regulations.

The discussion then centered around the definition of

"final" confining bed. CH2M HILL considers the

interval from 1,620 to 2,300 feet the final confining
bed before the effluent enters the USDW and thereby
violates the regulations. The TAC generally sees the
final confining bed as the interval from 2,400 to
2,890 feet, which is the final confining bed
immediately overlaying the injection zone. Since the
regulations specifically use the term final confining
bed, it is generally agreed that this is the crux of
the issue of whether or not completing the well at
2,300 feet is a violation of FAC 17:28 or not. Scott
Benyon then requested that a vote be taken of the TAC
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members on three questions that he then posed to the

TAC.

a. If the final confining bed is immediately above
the injection zone at 2,890 feet, where should the
lower monitor zone be completed?

b. If the final confining bed is immediately beneath
the USDW, where should the lower monitor zone be
completed.

C. Which confining bed, the one between 1,620 and

2,300 feet or the one between 2,400 and
2,890 feet, is the final confining bed?

Each of the TAC members were then given an opportunity
to respond to the three questions. On Question a, the
general consensus among the TAC members was that if the
final confining bed is immediately above the injection
zone that the lower monitoring well should be completed
around 2,300 feet. On Question b, the general
consensus of the TAC was that if the final confining
bed is immediately beneath the USDW that the 2,300-foot
interval should also be monitored. On Question c,
which is the final confining bed, there were some
opinions that the final confining bed was the lower
2,400 to 2,890-foot interval and some opinions were
expressed that the entire interval from 1,620 to

2,890 feet is a confining zone and that a final
confining bed could not be defined within that zone.

Scott Benyon then requested that 'CH2M HILL and GDU
representatives adjourn to his office to discuss the
matter.

Following the discussion Alex Padva informed the TAC
that CH2M HILL will prepare a letter making a
recommendation to monitor in a specific interval at or
near the base of the USDW and that Mr. Benyon will make
his final decision following receipt of that letter and
the recommendations therein. Gene Coker expressed his
concern over the course of events and informed the TAC
that he will be preparing a memo expressing his
concerns over the issue.
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The cementing of the 12-inch final casing was reviewed.
A temperature log was run on the first stage of cement
and agreed well with the tags with tremie lines in the
annular space. Following the completion of the last
stage of cement, a temperature log was run which showed
the various cement stages and temperature shifts
between each stage quite clearly. The cement was
brought up to approximately 280 feet and the remainder
of the 12-inch casing was left uncemented so that
during cement bond logging a free pipe signal will be
available for log calibration. The annulus will be
fully cemented to ground surface following the cement
bond logging.

During the cementing of the stage at 2,060 feet, one of .
the cement lines parted at about 200 feet below pad.
The details concerning the parted tremie pipe were
summarized in a letter to Don White, copies of which
were distributed to all the TAC members. Since the
tremie pipe was full of tremie when it separated, the
decision was made at the time to continue cementing and
DER was notified within a day of the parted tremie
line. The tremie pipe extends from approximately 2,060
up to 200 feet below pad. The TAC agreed that the
tremie pipe was probably not a problem and questioned
whether or not it would affect the cement bond log.
Since it was a steel pipe with cement inside and out,
it probably wouldn't be discernable on the cement bond
log.

Copies of the TAC meeting summary from June 30, 1987,
were distributed to the attendees. Copies of the

~geophysical logs in the injection well from 1,950 to

3,324 feet were also distributed to the TAC members.
The schedule on the project is that the cement bond log
will be run within a day on the injection well and the
monitor well is currently being reamed at about

"400 feet for the 16-inch casing setting.
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Michael Yates

General Development Utilities
1111 S. Bayshore Drive

Miami, FL 33131

Dear Mr. Yates:

RE: North Port St. Lucie.Injection Well
Wastestream Analysis .

Enclosed is the 1isting of parameters for the wastestream
analysis which ijg required prior to deep well injection of
domestic wastewater. I've also enclosed a copy of our
November 30, 1987 jetter to Jeff Lehnen with CH,M Hill that
1ists all the iltems we require to complete our review for
operational testing approval.

1 have received the copies of the borehole television survey
and telephone confirmation from Jeff Lehnen on CHoM Hill's
preparation of the other items. Please let me know if you have
gquestions on this matter, 305/964-9668. :

sincerely.
';2%%ﬁazﬁf ;;é /7xéﬁ;éz/
Pe Highbpith

UIC Permitting
PH:my:326

cc: TAC Members
jeff Lehnen - CHpM Hill/Gainesville
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November 30, 1987

Jjeffrey Lehnen

CHoM Hill

7201 N.W. 11th place
Gainesville, FL 32605

Dear'Jeffreyz”

RE: Operational Testing

North port St. Lucie lnjection well

We received volumes I and 11 of- your Engineering report for the
csubject well ol Novembel 19, 1987. in response +o your request
for authorization to begln operational resting. our receipt and
acceptance of the following items &ar® required pefore approval

can be jesued: N

(L Borehole television survey capes a% desc:ibed in
section 4 and pppendiX ng£<tne referenced
engineering repor®t-. - LT

(2) AD evaluation certified py the engineerl of record of
the temperature 109 and pressuré rest That jpndicates
mechanical integrity of the injection well has peel

demonstrated py these methods -

(3) Certification of the completion of <the pump ctation

and systel monitoring equipment.-

(&) Wastestrean analysis:

please call peggle Highsmith, 305/964»9668, ;£ you have
questions apbout these jtems.

gincerely.

%M ,/,///f/

Thomas G. walkeZl. P.E.
Permitting cnief
i

ogW Ny 326
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November 30, 1987

v

Jeffrey Lehnen

CH2M Hill

7201 N.W. 1llth Place
Gainesville, FL 32605

Dear:Jeffrey:A

RE: Operational Testing
North Port St. Lucie injection Well

We received Volumes I and II of. your Engineering Report for the
subject well on November 1%, 1987. 1In response to your request
for authorization to begin operational testing, our receipt and
acceptance of the following items are reguired before approval
can be issued: - -

(L) Borehole television survey tapes as described in -~
Section 4 and Appendlx H of the referenced '
engineering report. . . "7 R

(2) An evaluation certified by the engineer of record of
the temperature 1log and pressure test that indicates
mechanical integrity of the injection well has been
demonstrated by these methods.

(3) Certification of the completion of the pump station
and system monitoring eguipment.

(&) \lastestream analysis.

Please call Peggie Highsmith, 3p5/964-9668, if you have
guestions about these 1ltems.

sincerely.

Thomas G. Walker, P.E.
Permitting Chief

TGW:ny:326



GRCUND WATER QUALITY ANALYSIS STANDARDS FOR
DOMELTIC WASTEWATER PLANT MONIITORI WZ
(Besed on 17-22.104 Drinking Water Stanoeras)

MAXIMUM CONCENTRATION LIMIT

PARAMETER (MCL) mg/1
METALS

Primaries

Arsenic (As) 0.05
Barium (Ba) 1.0
Cadmium (ca) 0.010
Chromium (Cr) 0.05
Lead - (Pb) _ ' 0.05
Mercury (Hg) 0.002
Selenium (Se) ' 0.01
Silver (ARg) S , 0.05
Sodium (Na) R 160.0
Secondaries

Iron (Fe) 0.3
Copper (Cu) . . 1.0
Manganese (Mn) - L - 0.05
Zinc (Zn) 5.0

OTHER INORGANICS ™ ~——— == "~

Ammonia Nitrogen (NH? < NEy: + H¥) -~ ___ =
Nitrate/Nitrite (NO3/NOy as N) 10.0
Sulfate(SCg=) - 250
Hydrogen Sulfide (HpS field measurement) .
Soluble Orthophosphate
(H,PO—4, HPO,=, PO4~3)

Chlorides 250

Total Dissolved Solids (TDS) 500

Foaming Agents (MBAS) 0.5 :
PH (Field) 6.5 (min allowed

no max)

MICRO BIOLOGICAL

Fecal Coliform colonies/100 mls

-

Yy



ORGANICS MCL: reference
drinking K20
standards

.

-Volatiles (as determined from following methods)
EPA Method 601 (GC) -~ purgeable Halocarbons
and EPA Method 602 (GC) - purgeable Aromatics

..~0r-EPA Method 624 (GCMS) - purgeables

~-Organic Pesticides

Aldrin 1.9 ug/1x*
Dieldrin 2.5 ug/1l>*
Endrin 0.2 ug/l
Lindane " 4.0 ug/l
Methoxychlor R 100 ug/1l
Toxaphene —— — S — 5.0 UG/ o
2,4- D o 100 ug/1 -
2,4,5-TP, Silvex . .. 10 ug/1l
~-Total Phenol (TP) 20 ug/1lx*

*These are guidance concentrations
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November 30, 1987

Jeffrey Lehnen

CH,M HIill

7201 N.W. 1llth Place
Gainesville, FL 32605

Dear Jeffrey:
RE: Operational Testing
North Port St. Lucie Injection Well

We received Volumes I and II of. yvour Engineering Report for the

subject well on November 19, 1987. In response Lo Yyour request

for authorization to begin operational testing, our receipt and
acceptance of the following items are required before approval -
can be issued:

(1) Borehole television survey tapes as described in
Section 4 and Appendix H of the referenced
engineering report. . :

(2) an evaluation certified by the engineer of record of
the temperature log and pressure test that indicates
mechanical integrity of the injection well has been
demonstrated by these methods.

(3) Certification of the completion of the pump station
and system monitoring eguipment.

(&) Wastestream analysis.

Please call Peggie Highsmith, 305/964-9668, if you have
guestions about these items.

Sincerely,

T Criplr

Thomas G. Walker, P.E.
Permitting Chief
~ /1

TGW: Ny :326
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December 11, 1987

RESUUHUE Uiyt DEPARTMEN
SE15807.T2 RESUUHL \

Mr. Thomas G. Walker, P.E.

Permitting Chief

Department of Environmental Regqulation
1900 South Congress Avenue

Suite A

West Palm Beach, Florida 33406

Dear Thomas:

Subject: GDU North Port St. Lucie WWTP Injection System
Operational Testing

In reference to your letter dated November 30, 1987, I am
responding to the items requested.

1. The TV survey tapes were sent directly to the TAC
members on December 1, 1987. Peggie Highsmith
confirmed by phone receipt of the tapes on December 4,
1987.

2. The background temperature log run on the completed
injection well on August 5, 1987, was run over 5 days
after pumping water into the well for the injection
test.

The temperature log shows a gradual warming with depth
from 100 feet to 800 feet where a slight cooling occurs
to 1,080 feet which corresponds to the top of the
transmissive Floridan aquifer. The water then warms to
a depth of 2,375 feet where a transmissive saltwater
zone appears and the gradient reverses and cools to the
bottom of the well.

The temperature log is consistent with the expected
regional gradient and indicates there is no fluid
movement into or out of the casing.

The pressure test was run on the 12-inch casing on
July 13, 1987. The casing was pressurized to 98.4 psi
and in one hour, the pressure was 97.3 psi. The
pressure test meets the criteria to demonstrate
mechanical integrity with this method.

CH2M HILL Gainesville Office 7201 NW. 11th Piace., P.O. Box 1647, Gainesville, Florida 32602 904.377.2442
Easylink 62508220
Telex 756070



Mr. Thomas G. Walker, P.E.

Page 2

December 11, 1987

SE15807.T2

3. The pump station is expected to be completed by

December 24, 1987. At that time, CH2M HILL will issue
a certificate of substantial completion to the con-
tractor. We will forward a copy to you at that time.
If additional documentation is required, please contact
us.

As discussed on December 11, 1987, with Peggie
Highsmith, a wastewater sample will be collected and
analyzed for the parameters listed in the attached
letter. The sample will be taken by December 24, 1987
prior to injection. The complete lab results will be
available within eight weeks of sampling. As discussed
with Ms. Highsmith on December 11, 1987, authorization
to begin injection will not be delayed by the waste-
water sample lab analysis.

Should you have any further questions, please contact us.

Sincerely

Garcia-Bengochea, P.E

Engineer of Record

tl/gn

XC:

CR49/010

Michael Yates/GDU/MIA
Peggie Highsmith/DER/WPB
Cathy Conrardy/DER/TALL
Mike Merritt/USGS/MIA
David Butler/SFWMD/WPB
Gene Coker/EPA/ATL

Jeff Lehnen/CH2M HILL
John Curtiss/CH2M HILL
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Michael Yates

General Development Utilities
1111 S. Bayshore Drive

Miami, FL 33131

Dear Mr. Yates:

RE: North Port St. Lucie.Injection Well
Wastestream Analysis .

Enclosed is the listing of parameters for the wastestream
analysis which is required prior to deep well injection of
domestic wastewater. I've also enclosed a copy of our
November 30, 1987 letter to Jeff Lehnen with CH,M Hill that
l1ists all the items we require to complete our review for
operational testing approval.

I have received the copies of the borehole television survey
and telephone confirmation from Jeff Lehnen on CH,M Hill's
preparation of the other items. Please let me know if you have
questions on this matter, 305/964-9668.

Sincerely,
%ﬁ“ Hoolomn b
Pe Highspmith

UIC Permitting
PH:my:326

cc: TAC Members
Jeff Lehnen - CHyM Hill/Gainesville

T . T T B U Y o Y T T J SN Y
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November 30, 1987

Jeffrey Lehnen

CHoM Hill

7201 N.W. 1llth Place
Gainesville, FL 32605

Dear Jeffréy:

RE: Operational Testing
North Port St. Lucie Injection Well

We received Volumes I and II of. your Engineering Report for the
subject well on November 19, 1987. in response to your request
for authorization to begin operational testing, our receipt and
acceptance of the following items are required before approval
can be issued:

(1) Borehole television survey tapes as described in T
section 4 and appendix H of the referenced
engineering report. Co -

(2) An evaluation certified by the engineer of record of

the temperature 1log and pressure test that indicates

mechanical integrity of tne injection well has been
demonstrated by these methods.

(3) certification of the completion of the pump station
and system monitoring eguipment.

(4) Wastestream analyvsils.

please call Peggie Highsmith, 305/964-9668, 1f you have
guestions about these ltems.

tincerely,

T £

~nomas G. walkeZI, P.E.
permitting Chief
I

.
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SRCUND WATER QUALITY ANALVYSIS STANDARDE FOR
TOMELTIC WASTEWATER PLANT MOIJITORING
(Fesed OL L.7-207.104 Drinxing weter Stancards)

MAXIMUM CONCENTRATION LIMIT

PARAMETER (MCZL) mg/1
METALS

Primaries

Arsenic (As) 0.05
Barium (Ba) 1.0
Cadmium (cd) 0.010
Chromium (Cr) 0.05
Lead ~ (Pb) . . 0.05
Mercury (Hg) 0.002
Selenium (5e) ' 0.01
Silver (Ag) o ‘ 0.05
Sodium (Na) o 160.0
Secondaries

Iron (Fe)

Copper(Cu)
Manganese (Mn)
Zinc (Zn)

Ut O+ O
OO0 OoOw
wn

- . — e p—

OTHER INORGANICS™

ammonia Nitrogen (NH* ” NH3 + H*) -~ __
Nitrate/Nitrite (NO3/NO2 as N) 10.0
sulfate(S0z=) 250
Hvdrogen Sulfide (HzS field measurement) ..
Soluble Orthophosphate
(HoPO—,, HPOL=, POg~3)

Chlorides 250
Total Dissolved Solids (7TDS) 500
Foaming Agents (MBAS) 0.5
PE (Field) 6.5 (min allowed
: no max)
MICRO BIQLOGICAL
Fecal Coliform colonies/100 mls

Yo L



ORGANICS MCL: reference
drinking K20
standards

vt

-Volatiles (as determined from following methods)
EPA Method 601 (GC) - purgeable Halocarbons
and EPA Method 602 (GC) - purgeable Aromatics

- «or-EPA Method 624 (GCMS) - purgeables

-Organic Pesticides

Aldrin - ‘ 1.9 ug/l~>
Dieldrin 2.5 ug/l*
Endrin o 0.2 ug/l
Lindane s 4.0 ug/1l
Methoxychlor Yo 100 ug/1
- — Toxaphene —— - S — 5.0 ug/1- e
- 2,4- D - ‘ T R 100 ug/l _

2,4,5-TP, Silvex ) .. 10 ug/1

-Total Phenol (TP) 20 ug/1l>

*These are guldance concentrations
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