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SUBJECT:  City of Fort Lauderdale
Fiveash WTP Aquifer Storage and Recovery System
Construction Report and Request to Proceed with Cycle Testing
FDEP Permit No. 0128340-002-UC
Fort Lauderdale Project No. 8880 /P-9771
(Montgomery Watson Project No. 1324007.26090280)

Dear Mr. Calas

On behalf of the City of Fort Lauderdale, Montgomery Watson is pleased to
submit four (4) copies of this Report detailing the construction and testing of the
new Class V Aquifer Storage and Recovery (ASR) well system at the Fiveash
Water Treatment Plant. The Fiveash ASR system has been constructed under a
Class V, Group 7 treated water well construction permit, however, the City
intends to cycle test and operate the well under a raw water construction permit
which is currently pending approval. A Water Quality Criteria Exemption for the
constituents of color, iron and odor has been issued by the FDEP for operation of
the raw water systern.

This report details the methods of construction and testing of the new ASR well
and presents interpretations of the collected data. Record drawings of the
constructed well accompany this document. Signed and sealed as-built drawings
for the remainder of the system will be forwarded to the Department accardm&7 to
an approved variance dated September 9, 1998.

This document is accompanied by a draft Operations and Maintenance manual,
and is respectfully submitted in support of a request to proceed with operational
(cycle) testing of the system using raw water. We are confident that the
information contained within these documents will be sufficient for the
Department to provide the City with approval for cycle testing.
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Please review these reports and provide your comments regarding the request to
proceed with cycle testing at your earliest convenience. If you have any questions
or comments, please do not hesitate to contact us.

Very truly yours,
MONTGOMERY WATSON

Ho s ~—

Robert T. Verrastro, P.G.
Senior Hydrogeologist
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trray, P.G.
Project Manager

cc: TAC Members
Maurice Toboen, City of Fort Lauderdale
Wayne Welch, Montgomery Watson
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Executive Summary

This report documents the drilling and testing of ASR-1, a new Class V, Group 7
Aquifer Storage and Recovery Well for the City of Fort Lauderdale. The report has
been submitted in support of a request to proceed with operational testing of the
system. The well is located at the Fiveash Water Treatment Plant, on N.W. 9 Avenue,
within the City limits. This report documents the results of the construction and testing
of the well system, which includes new Floridan aquifer and surficial aquifer
monitoring wells. Construction took place between November 1997 and June 1998. The
purpose of the ASR system is to store raw groundwater from the Prospect Wellfield
during times of excess and recover this water during peak, seasonal or emergency
demands. The system was constructed under a Class V, Group 7 treated water well
construction permit, however, a raw water construction permit for the system is
anticipated shortly from the FDEP. The raw water construction permit is supported by
a Water Quality Criteria Exemption dated July 27, 1998 by the FDEP for the constituents
of color, iron and odor.

The information collected in this report includes lithologic logs, well construction
details, geophysical logs, core data, pumping test analyses and water quality data.
These data provide reasonable assurance that the system will perform as designed, and
that the well has mechanical integrity.

REPORT CONCLUSIONS

The information collected during this project demonstrates the successful construction
of the well system, which is now ready for testing. The following conclusions are
derived from the information presented and interpreted in this report:

¢ The ASR well (ASR-1) was constructed with 16-inch (outer) diameter steel casing to
a total depth of 1,200 feet below land surface (bls).

® The open hole of the ASR well extends from 1,055 feet bls to 1,200 feet bls.

* A Floridan aquifer monitor well (FMW-1) also was constructed at the site, consisting
of 6-inch diameter steel casing installed to a depth of 1,055 feet bls; an open hole
extended to 1,175 feet bls.

@ MONTGOMERY WATSON
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Executive Summary

A surfical aquifer monitoring well (SMW-1) was also constructed at the site,
consisting of 2-inch diameter PVC casing set to 180 feet bls and a gravel packed
screen set from 180 feet bls to 200 feet bls.

The well casings have internal mechanical integrity, as determined from hydrostatic
pressure tests and video surveys. ‘

The data demonstrate the existence of a storage zone with a transmissivity of
approximately 146,000 gallons per day per foot.

The ASR well yields water at a rate of 2,100 gallons per minute (equivalent to 3 mgd)
with a pumping water level of approximately 90 feet bls. The static (non-pumping)
water-level at the well as approximately 31 feet above land surface during March
1998.

The storage zone contains ambient water with a chloride concentration of 3,500
milligrams per liter (mg/L) and a total dissolved solids concentration of 7,900 mg/L.

Water samples collected from the storage zone did not contain concentrations of
constituents exceeding any federal primary drinking water standards.

The storage zone is overlain by low permeability confining materials comprising the
Hawthorn Formation and is underlain by a clay-rich limestone of the Ocala
Formation.

Surface facilities include piping, a recharge pump, electronically-actuated control
valves, a bi-directional flowmeter, electric submersible pump, electrical systems, and
instrumentation and control. Raw water is conveyed both to and from the ASR system
via an onsite 12-inch water main. Recovered water will be pumped from the ASR well
and conveyed to the head of the Fiveash WTP for treatment and distribution during the
cycle testing period. Recharge and recovery rates are approximately 1,400 gallons per

minute, equivalent to 2 million gallons of water per day (mgd).

@ MONTGOMERY WATSON
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Executive Summary

Construction of the ASR system is now complete. A draft operations and maintenance
(O&M) manual is included with this submittal. A final O&M manual will be prepared
during the cycle testing period, as a companion document to this report. It outlines
required operational, monitoring, and maintenance of the ASR system. This report is
presented to FDEP in support of a request for operational testing of the system.

Montgomery Watson recommends that the City of Fort Lauderdale proceed with cycle
testing of the new ASR well system after obtaining regulatory approval. Cycle testing
should consist of a minimum of 5 cycles of injection, storage and recovery of raw
groundwater. Injection and recovery can take place at rates of 1,400 gallons per minute,
equivalent to 2 million gallons of water per day.

@ MONTGOMERY WATSON
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Section 1
Introduction

PURPOSE

The purpose of this report is to provide documentation of the design, construction and
testing of a new Class V Group 7 Aquifer Storage and Recovery (ASR) well system at
the City of Fort Lauderdale Fiveash Water Treatment Plant (WTP). The Fiveash WTP is
located in the northeast corner of Section 21 of Township 49 South and Range 42 East, in
Broward County, Florida. Figure 1-1 presents a project location map.

This report provides support for a request to proceed with operational (cycle) testing of
the new ASR well system. Construction of the subject well (ASR-1) was in accordance
with Construction Permit 0128340-002-UC issued by the Florida Department of
Environmental Protection (FDEP) and Permit Number WC-06-297981 issued by the
Broward County Health Department. Appendix A includes copies of the construction
permits and Water Quality Criteria Exemption obtained for this project. The ASR well
system design incorporates recharge (injection) and recovery of up to 2 million gallons
per day (mgd) of raw water from the Prospect Wellfield.

PROJECT BACKGROUND

The location of the Fiveash WTP is at 4321 N.W. 9 Avenue in the City of Fort
Lauderdale. A vicinity map is presented on Figure 1-2. In 1954, the Fiveash WTP
consisted of an 8 million gallon per day (mgd) facility supplied by the Executive Airport
Wellfield. In 1958, plant capacity doubled to 16 mgd, and further increased to 32 mgd
in 1963. The Executive Airport Wellfield, consisting exclusively of Biscayne aquifer
wells, underwent expansion between 1958 and 1963 to meet additional plant capacity
increases.

Approximately six years after completion of the Executive Airport Wellfield,
construction of the Prospect Wellfield commenced. These wells consist exclusively of
Biscayne aquifer wells located near Prospect Lake. In the mid-1980s, volatile organic
compounds were detected in the groundwater in the vicinity of the Executive Airport
Wellfield. As a result, pumpage shifted westward to the Prospect Wellfield, which has
since supplied the majority of the City’s raw water. Subsequent expansions of the
Prospect Wellfield took place during 1980 and 1985 that provided additional raw water
supply for the Fiveash WTP. The latest plant expansion, completed in 1980, increased
the Fiveash WTP treatment capacity to its current rating of 70 mgd.

On January 16, 1997, the South Florida Water Management District (SFWMD) re-issued
the City of Fort Lauderdale’s Water Use Permit (No. 06-00123-W) for public water

@ MONTGOMERY WATSON
PAGE 1-1



l"ﬁ_-f

PALM BEACH COUNTY

T T N
g Sw.10 ST J « "
K d 00 )R
[ - J o f
3¢ LI
HIF R
PROSPECT AL
2 w!/) @
SLF OF WENCE \’ WELLF'ELD 'g 'Sa;," ':.?.,"K / =z
HEY: <
;» . ik <
[Rr% N 0
, - FIVEASH HF : o
= W.T.P i
5 « apkzss.c x rorof [ o
COUVERTIAL !
o CONSERVATION ® iy H !
PROJECT LOCATION w AREA (})55 LAA a4 ST, \-/ ' ( /v
7. caugEosas 28 <, | gaxLanp I PaRK avot ’, o
(=] SUNRISE P : S { -
° , B 7 g =
«t e e - { =z
BROWARD BLvo, H 3
. SADOLE G825, ~—— <
w ¥ -
© & T
o § /.595 § [
§ 3] <
2] N o W
& 2 2w
4 & 3
GRIFFIN ROAD 2
3
» o <
o I snaune ATa0
® 8 | svempan ST,
3 " X
#oLLTwO0D) < H avo. gl E |
3 T
PEVBROCE roun /3] g i /’
3| macavoace / S Heaew I ¢l awaf
TURNPIKE ExT, H s ""
] 4

MONTGOMERY WATSON

Project Location Map

Figure 1-1
J




Plot Dote:

FILE No.

JOB No. -

N

Locl.«hart T
Stadium |

......

City of Ft.Lauderdale, Fiorida

Fiveash ASR System

|
“. l
is o

*ﬂ

cr

CTCbran < e
i ,

&7

MONTGOMERY WATSON

Vicinity Map

i
i

Figure 1-2



Section 1 - Introduction

supply. The City’s Water Use Permit provides for an average annual withdrawal of 52.4
mgd, and a maximum daily withdrawal of 64.6 mgd. The City operates two WTPs,
Peele-Dixie and Fiveash, which have a combined treatment capacity of 90 mgd. The
Dixie Wellfield, restricted to a maximum daily withdrawal of approximately 10 mgd,
provides the Peele-Dixie WTP raw water. The raw water supply for Fiveash WTP is
approximately 45 mgd from the Prospect Wellfield. By implementing use of the ASR
well, the City will take advantage of surplus raw water available during low-demand
months from the Prospect Wellfield. The City anticipates using the new ASR well
system for daily or seasonal peaking and as an emergency supply for the system.

On October 15, 1997, the FDEP issued a construction permit to the City of Fort
Lauderdale for the construction of a Class V Group 7 ASR Well. The permit allowed for
the construction of one 16-inch (outer) diameter ASR well and ancillary appurtenances,
equipment and systems for the injection and recovery of treated water at a rate of 1,400
gallons per minute (gpm), or 2 mgd. The permit also included construction of Floridan
aquifer and surficial aquifer monitoring wells.

Opening of sealed bids received from contractors by the City occurred on January 15,
1997. Youngquist Brothers, Inc. (Youngquist) of Fort Myers, Florida was the low bidder
and awarded the contract to construct the ASR well system on February 18, 1997, with a
bid of $1,297,700. Permitting issues delayed issuance of the Notice to Proceed until
November 3, 1997. Youngquist mobilized to the site during late November 1997 and
construction was complete by June 1998. Surface facilities are due to be completed by
late October 1998.

Subsequent sections of this report present the ASR well system construction and testing
program. Also presented is information on the site hydrogeology and the results of the
testing. Presented in this report is a plan for cycle testing the new ASR well system;
implementation of this plan will be dependent upon regulatory acceptance.

@ MONTGOMERY WATSON
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Section 2
Hydrogeologic Setting

REGIONAL GEOLOGIC SETTING

Southern Florida is underlain by Cenozoic age rocks to a depth of approximately 5,000
feet bls, comprised primarily of sand, limestone, clay and dolomite (Meyer, 1989).
Within this province, Broward County lies in a relatively stable structural area,
represented by generally flat-lying sediments that accumulated in a quiet marginal-
marine setting, similar to the modern-day Bahamas.

The ASR well and monitor wells penetrate sediments from land surface to a depth of
1,300 feet bls. Within these sediments are the surficial and Floridan aquifer systems.
These two aquifer systems are separated by an intermediate confining unit.

LOCAL GEOLOGY
Plio-Pleistocene Series

During the drilling and testing of ASR-1 and FMW-1 Plio-Pleistocene aged limestone,
sand, sandstone, clay and shells were observed from land surface to a depth of
approximately 270 feet bls. Figure 2-1 presents a summary of the lithology penetrated
at the wellsite. These sediments are representative of the Pamlico Sand, Anastasia
Formation and the Fort Thompson Formation, and were deposited between one to five
million years ago. These sediments are light-gray colored, loosely cemented and
contained abundant fossil shells. Porosity within these sediments is relatively high
(between 20% to 30%). The surficial aquifer monitor well (SMW-1), was set and installed
in this unit at a total depth of 200 feet below land surface.

Miocene Series

The Plio-Pleistocene sediments unconformably overly dense phosphatic clays and limey
silts of the Hawthorn Group. The Hawthorn Group sediments extend from 270 feet bls
to 970 feet, to a total thickness of 700 feet. From 270 feet bls to 555 feet bls, clay-rich
sediments representing the Peace River Formation are present. From 555 feet bls to 970
feet bls, the limestone content increases, and is representative of the Arcadia Formation.
The phosphate content of these sediments causes the gamma ray log to record high
counts through this interval, as displayed on the geophysical logs to be discussed in a
subsequent section.

@ MONTGOMERY WATSON
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Section 2 — Hydrogeologic Setting

Oligocene Series

Lying below the Hawthorn Group sediments is the Oligocene-aged Suwannee
limestone, at a depth of 970 feet bls. The Suwannee limestone is comprised of white,
pale orange and gray-colored fossiliferous packstones and wackestones. Numerous
gastropod, pelecypod and foraminifera fossils are present within this interval.
Secondary porosity in the form of solution vugs is present throughout the penetrated
interval. The Suwannee limestone was present to a depth of 1,030 feet bls.

Eocene Series

The top of the Ocala limestone was encountered at a depth-of 1,030 feet bls,. This
formation is characterized by pale orange to brown-colored, poorly-cemented lime
grainstones. The fossil content in this formation was not high, although fossil hash and
red algae debris was commonly observed. The Ocala limestone was present to the total
drilled depth of the pilot borehole, which was 1,300 feet bls.

HYDROGEOLOGIC DESCRIPTION
Surficial Aquifer System

The surficial aquifer system is present to a depth of 270 feet bls at the site. Within the
surficial aquifer system in Broward County is the Biscayne aquifer, which is the source
of most of the drinking water in southern Florida. Supply wells completed within this
aquifer are typically pumped at rates of 1,000 to 1,500 gpm in this area. Water within
the surficial aquifer is fresh, with chloride concentrations of between 10 mg/L and 100
mg/L. The surficial aquifer system is an unconfined aquifer, recharged by rainfall and
surface water canals.

Intermediate Confining Unit

From 270 feet bls to 970 feet bls are low-permeability formations that comprise the
Hawthorn Group. Fish (1988) estimated that the green clays contained within these
formations exhibit a hydraulic conductivity of approximately 0.001 feet per day
(equivalent to approximately 0.00000035 centimeters per second). This confining unit
separates the surficial aquifer system from the Upper Floridan aquifer.

@ MONTGOMERY WATSON
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Section 2 - Hydrogeologic Setting

Upper Floridan Aquifer

From 970 feet bls to the total depth penetrated at the site (1,300 feet bls) is the upper
Floridan aquifer. Within the upper Floridan aquifer are high permeability inter-aquifer
“flow zones” separated by lower permeability units. Water within this portion of the
aquifer is brackish, with chloride and total dissolved solids concentrations of
approximately 3,500 mg/L and 8,000 mg/L respectively.

@ MONTGOMERY WATSON
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Section 3

System Construction

The construction and testing program was developed to determine the hydrogeologic
conditions at the site, for the proper construction of the well and optimal performance
of the system. In addition, testing was performed to fulfill criteria established in the

construction permits.

demonstrate the following:

Essentially, the construction and testing was performed to

e There is a zone in the upper Floridan aquifer that will accept injection and
withdrawal of water at the design rate of 2 mgd.

* Sufficient confinement exists above the injection zone to prevent upward movement
(loss) of the stored water.

e The constructed well has mechanical integrity.

The construction sequence consisted of installation of ASR-1, followed by installation of
FMW-1, then SMW-1. Table 3-1 presents a construction and testing chronology.

Table 3-1
Construction and Testing Chronology
Date ASR-1 FMW-1 SMW-1
Nov. 29, 1998 Begin drilling pilot hole.
Nov. 30, 1997 Pilot hole TD at 471". Geophysical logs.
Dec. 3, 1997 Cement 26" casing to 198’
Dec. 8, 1997 Pilot hole TD at 1,125". Geophysical logs.
Dec. 18, 1997 Cement 16" casing to 1,055".
Dec. 19,1997 Pressure test on 16" casing,.
Dec. 23, 1997 Pilot hole and cores TD at 1,300
Dec. 24, 1997 Video survey.
Dec. 28, 1997 Open-hole plug back to 1,200".
Dec. 30, 1997 Complete air development.
Jan. 4, 1998 Begin drilling pilot hole
Jan. 5, 1998 Begin drilling pilot hole.
Jan. 6, 1998 Cement 14" casing to 370
Jan. 9, 1998 Cement casing and screen to 200"
Jan. 11, 1998 Pilot hole packer test #1 Complete air development.
Jan. 13, 1998 Pilot hole packer test #2
Jan. 16, 1998 Pilot hole packer test #3

Jan. 23, 1998

Cement 6" casing to 1,055

Jan. 29, 1998

Pressure test on 6’ casing

March 13, 1998

Geophvysical logs

March 15, 1998

Pumping development complete

March 16, 1998

Step-rate pumping test

March 17, 1998

Constant-rate pumping test

March 24, 1998

Pumping development complete.

March 25, 1998

Step-rate pumping test.

March 30, 1998

Constant-rate pumping test.
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Section 3 — System Construction

SITE DEVELOPMENT

Construction at the site proceeded with installation of two 40-foot by 40-foot steel
reinforced concrete containment pads at the sites of ASR-1 and FMW-1. The purpose of
these containment pads was to provide support for the drilling equipment. A concrete
block retaining wall (approximately three feet high) surrounded the pad perimeter and
was designed to contain fluid spills from the well, principally saline water, thereby
protecting the surficial aquifer system. A plant schematic and location of the project
staging area is shown on the site plan presented on Figure 3-1.

Four water-table monitoring wells were constructed at each corner of the containment
pads prior to the initiation of drilling ASR-1 and FMW-1. The pad monitor wells were
all constructed of Schedule 40 PVC casing and screen to 15 feet below land surface (bls),
with 5 feet of 0.020-inch slot gravel-packed screen at the base of the well. The wells
were cemented from the top of the screen to land surface. Water quality samples and
water-level measurements were collected from each well upon completion. The water
samples were analyzed for chlorides, conductivity, and total dissolved solids (TDS).
This information was collected to provide baseline water quality data.

During November 1997, the water table was observed to be approximately 8 feet bls at
the site. Results from the background sampling indicated that chloride concentrations
in water collected from the wells averaged approximately 5 to 50 milligrams per liter
(mg/L), conductivity concentrations ranged from 150 to 670 micromhos per centimeter
(Lmhos/cm) and TDS concentrations of approximately 100 to 400 mg/L. Results from
the baseline analyses were used for comparison with water samples collected weekly
during ASR-1 and FMW-1 well drilling and testing activities. The pad monitor well
located at the northeast corner of the ASR-1 pad (ASR-1 PMW-3) showed elevated
levels for conductivity, chloride, and TDS between January 9, 1998, and February 20,
1998. These increased levels were attributed to the accumulation of water produced
from the upper Floridan aquifer around the monitor well. The western ASR-1 pad
monitor well (ASR-1 PMW-2) showed elevated levels beginning February 12, 1998, and
continuing through May 1998. Concentrations of the constituents did not change
substantially in any of the remaining six wells over the course of the project. The water-
table monitoring wells were left in place after construction for future monitoring.

ASR-1 DRILLING PROGRAM

A generalized drilling and testing sequence for ASR-1 consisted of drilling a 12-inch
diameter pilot hole to the base of the surficial aquifer system. The pilot hole then was
geophysically logged and subsequently reamed. Casings were installed in the pre-
drilled borehole and cemented in place using sulfate-resistant Type II Portland neat
cement (with bentonite gel added when necessary). This sequence was repeated for
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Section 3 — System Construction

each consecutive casing of smaller diameter set concentrically within the previous
casing. After setting and cementing the final casing, the open-hole was drilled out to a
nominal 16-inches in diameter followed by development. Once completed, the well was
then pump tested and a final water sample was collected. Figure 3-2 presents an as-
built diagram of ASR-1.

Lithologic Determination

Lithologic samples were collected at 10-foot intervals during drilling. The lithologic
samples were analyzed and described (using a microscope) for composition, color,
texture, porosity, cementation, and secondary diagenetic fabrics. A set of samples also
was sent to the Florida Geological Survey in Tallahassee. A geolograph was used on
the drilling rig throughout the drilling operation to continually track the weight on bit
and penetration rate.

Geophysical Logs

At various stages during the construction, geophysical logs were performed. The uses
and interpretations of each of the logs is described below:

XY Caliper Log: measures the diameter of the borehole. This log is useful in identifying
wash-outs, fractures and competency (mechanical strength) of the strata.

Gamma Ray Log: measures the natural gamma radiation produced by the rock, which
is normally a function of the clay or phosphate content (in south Florida).

Dual Induction/Electric/SP: measures the electrical properties of the formation. The
resistivity of the formation is affected by lithology, porosity, and water quality. These
logs are comprised of “shallow”, “medium” and “deep”-penetrating sondes, that
investigate at various distances from the borehole into the formation.

Temperature Log: measures the temperature of the fluid filling the borehole or casing.
It is also used to determine the elevation of emplaced cement during casing installation
and provides information about the movement of fluids within drilled boreholes.

Compensated Sonic Log: measures the acoustic properties of the formation, which is a
function of lithology and porosity.

Borehole Television (Video) Log: provides a visual image of the borehole and casing.
Flowmeter Log: measures the contribution of water from various sections of the drilled

borehole. Useful in determining flow zones and confining units within the penetrated
strata.
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Section 3 —- System Construction

Cement Bond Log: measures the acoustic properties of the cemented casing, to evaluate
the strength and continuity of the cement bond to the outside of the casing, and to
detect potential voids in the grout sheath around the casing.

Upon completion of the pilot hole stages between 0 feet and 470 feet bls , and between
470 feet and 1,125 feet bls, the following geophysical logs were conducted:

o XY Caliper

« Gamma ray

« Spontaneous Potential (SP)

« Shallow and Deep Electric Logs

The following geophysical logs were conducted in the open-hole, below the final casing:

« XY Caliper

« Gamma ray

« SP

» Dual-Induction

+ Compensated Sonic

o Temperature

« Borehole Television (Video)

» Fluid Resistivity

« Flowmeter (under pumping and non-pumping [static] conditions)

Drilling Methods

The ASR well was initially drilled using the mud rotary method to a depth above the
top of the Floridan aquifer. The drilling rig then was configured for reverse air drilling,
for the remainder of the drilling operation within the upper Floridan aquifer.

Casings

The two casings in ASR-1 were centralized in the borehole using strap-type centralizers
welded at intervals along the pipe, at 90 degree intervals around the casing at each
position. The 26-inch outer diameter surface casing was constructed from 0.375-inch
wall thickness steel pipe, conforming to the standards of API 5L Grade B or ASTM
Al139, Grade B. Casing joints were welded. The 16-inch outer diameter final casing was
constructed of 0.500-inch wall thickness seamless steel pipe, conforming to the
standards of API 5L Grade B. Casing joints were welded.

The factory-beveled ends of the casings were arc welded by certified pipeline welders to
standard pipeline certifications. Each weld consisted of 3 to 5 layers, with a primary
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Section 3 — System Construction

“hot pass” layer and subsequent filler passes. Each welded pass was wire-brushed
cleaned and inspected, prior to the next pass.

Cementing

The annulus between each successive casing was cemented using sulfate-resistant
cement. The cement used in ASR-1, FMW-1, and SMW-1 was ASTM C 150, Type 1I,
with additives where necessary. Additives consisted only of bentonite, up to 4%, for
cementing casings. Neat cement was emplaced in the lowermost 174 feet of the final
casing.

Cement was emplaced in stages. The first stage was pressure-grouted through a tremie
pipe located inside the fluid-filled casing, near the bottom of the open hole. Subsequent
stages were emplaced using one tremie pipe placed inside the annulus between the
casing and the borehole. After each stage of cementing, the top of the cement was
verified by a physical tag with tremie pipe and by performance of a temperature
log/gamma ray log inside the casing. The tag and logs were conducted approximately
5 hours after completion of each stage.

ASR-1 Construction Sequence

Drilling of ASR-1 commenced on the morning of November 29, 1997. A 12.25-inch
diameter pilot hole was drilled by the mud rotary method to a depth of 471 feet bls.
The determination for the pilot hole depth was primarily based on lithologic sample
examination and analysis. Copies of the lithologic descriptions are contained in
Appendix B.

The pilot hole then was geophysically logged using caliper, dual-induction, and gamma
ray tools. Copies of the geophysical logs are contained in Appendix C. Following
geophysical logging, the pilot hole was reamed to a nominal 32.5-inch diameter to a
depth of 207 feet bls. Deviation surveys of the pilot boreholes and reamed holes were
measured approximately every 60 feet to track hole straightness. A summary copy of
the deviation surveys is contained in Appendix D. A caliper log then was performed
on the reamed hole, followed by setting of the 26-inch diameter surface casing to a
depth of 198 feet bls. The casing mill certificates are contained in Appendix E. The
annular space between the borehole and the casing was pressure grouted with neat
cement to 20 feet bls in one stage. Cementing records are contained in Appendix F.

Twenty-four hours after the completion of cementing, drilling of the 12.25-inch
diameter pilot hole resumed. The pilot hole was drilled by the mud rotary method to a
depth of 1,125 feet bls. During drilling of this interval, 3 conventional cores were
collected at intervals between 949 feet and 1,022 feet bls. The core barrel was 20 feet
long and 4 inches in diameter. The cores were described in the field for color, matrix,
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depth of 1,125 feet bls. During drilling of this interval, 3 conventional cores were
collected at intervals between 949 feet and 1,022 feet bls. The core barrel was 20 feet
long and 4 inches in diameter. The cores were described in the field for color, matrix,
cement content, porosity, hardness, and fossil content. The cores were then delivered to
Ardaman & Associates, Inc. in Orlando, for analysis of moisture content, dry density,
porosity, average isotropic confining stress, and coefficient of permeability. Copies of
the core descriptions and laboratory analyses sheets are contained in Appendix G.
Results of the core analysis will be discussed in a subsequent section. Caliper, dual
induction, spontaneous potential and gamma ray geophysical logs then were
performed.

The final casing setting depth of 1,055 feet bls was selected based on analysis of the
lithologic samples and the geophysical logs. The final casing setting depth selection
was approved by the FDEP on December 12, 1997. The pilot hole was then reamed to a
nominal 26-inch diameter to a depth of 1,065 feet bls. The installation of the 16-inch
diameter final casing took place on December 16, 1997; cementing was accomplished in
one stage.

Hydrostatic Pressure Test

A hydrostatic pressure test was performed on the ASR-1 final casing on December 19,
1997, to test for internal mechanical integrity. For the test, the cement plug at the
bottom of the casing was utilized as the lower seal. The initial test pressure was 173
pounds per square inch (psi). After a one-hour period, a pressure loss of 5 psi
(representing a 2.8% decline) was observed, which was within the 5% decline tolerance
allowed by the FDEP. The hydrostatic pressure test results, along with the pressure
gauge certification are presented in Appendix H. This test successfully rated the well to
inject at an operating wellhead pressure of 114 psi. (66% of tested pressure).

Open Hole Drilling

Upon completion of the hydrostatic pressure test of ASR-1, the drilling rig was
reconfigured from the mud rotary to the reverse-air method. A 12.25-inch diameter
pilot hole was drilled to a total depth of 1,300 feet bls. During drilling of this interval, 4
conventional cores were collected at intervals between 1,126 feet and 1,291 feet bls.

Upon reaching the total drilled depth, geophysical logs (including gamma ray, borehole
compensated sonic, dual induction, spontaneous potential, temperature, fluid
resistivity, caliper and flowmeter) were performed on the pilot hole. In addition to the
geophysical logs, flowing water levels and artesian wellhead flowing rates were
recorded as “specific capacity tests” in the intervals between 1,171 feet bls and 1,300 feet
bls during drilling. Water samples were collected and analyzed for chlorides and
conductivity in the field at each 30-foot pipe connection between 1,130 feet and 1,300
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feet bls. Static and flowing water levels were also recorded during these tests, to
ascertain the water yield and specific capacity of the drilled interval.

A video survey then was performed in the pilot hole, the results of which were
forwarded to the FDEP under a separate report. A copy of the video survey description
is contained in Appendix L.

Pilot Hole Plug-Back

The lithologic, hydrologic, and geophysical data collected from the pilot borehole
drilled to 1,300 feet bls indicated that highly porous limestone existed to a depth of
approximately 1,185 feet bls. Below this depth, the limestone contained a higher
percentage of clay and silt. In addition, a flowmeter log conducted through this interval
indicated that the portion of the hole from below 1,170 feet bls did not contribute
significant quantities of water to the well. Based on these interpretations, it was
decided that the open hole would be completed to a maximum depth of 1,200 feet bls.
The pilot hole was subsequently filled with a neat cement plug installed through a
tremie pipe. Following cementing, the pilot hole was reamed to a 16-inch nominal
diameter to 1,200 feet bls. The well then was allowed to flow freely, and developed
through air-lift pumping.  Geophysical logs (including gamma ray, caliper,
temperature, and fluid resistivity) then were performed. Copies of the geophysical logs
are contained in Appendix C.

Video Survey

Upon completion of the geophysical logs, the borehole was flushed with fresh water
and a final video survey was performed on December 24, 1997. No internal flaws in the
well casing or joints were observed during the test, further confirming the internal
mechanical integrity of the well.

Turbine Pump Development

Following completion of the video survey, the ASR well was developed by installing a
submersible turbine pump into the well to pump and surge. Pumping rates of
approximately 800 gallons per minute (gpm) to 1,800 gpm were achieved during pump
development. An in-line flowmeter (with totalizer) manufactured by Rockwell
International was utilized to measure pumped flow rates. This development resulted in
the removal of significant quantities of fine-grained carbonate sand. Specific capacity
(as measured in gallons per minute per foot of induced drawdown [gpm/ft]) within the
well was approximately 23 gpm/ft at a pumping rate of approximately 1,400 gpm, after
approximately 4 days of development. Upon completion of development the static
water level exhibited at the well was approximately 31 feet above land surface.
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Step-Rate Pumping Test

On March 25, 1998, a step-rate pumping test was performed on the well at incremental
l-hour pumping rates of 970 gpm, 1,380 gpm, 1,850 gpm and 2,100 gpm for a
cummulative period of 4 hours. Water levels were recorded with a calibrated pressure
transducer and an Instrumentation Northwest multi-channel datalogger system during
the test. Water level data collected from the test is summarized graphically and
contained in Appendix J. The desired flow rate for the ASR well was 2 mgd, which
equates to a pumping rate of approximately 1,400 gpm. Drawdown in the well was
approximately 60 feet while pumping near this rate during the step-rate pumping test.

Constant-Rate Pumping Test

On March 30 and 31, 1998, a constant-rate pumping test was performed on the ASR
well, at a rate of 2,100 gpm. Water levels during the pumping test were recorded with a
calibrated pressure -transducer and an Instrumentation Northwest multi-channel
datalogger system. Water level data collected from the test is summarized graphically
and contained in Appendix J. During the test, a maximum drawdown of approximately
120 feet was recorded in the well equating to a specific capacity of approximately 18
gpm/ft. Drawdown and recovery water levels were plotted on graph paper and an
analysis was performed to estimate the formation transmissivity using the Jacob (1944)
“straight-line” method.

Surface Completion

After pump testing was completed, the test pump and temporary discharge piping
were removed from the well. New yard piping, pumps, and instrumentation were
installed, which connected the ASR wellhead to the existing raw water main at the
Fiveash WTP. Figure 3-3 presents a wellhead piping plan. The certification of
completion of construction required by the FDEP for this system is contained in
Appendix L. :

FMW-1 DRILLING PROGRAM

A generalized drilling and testing sequence for FMW-1 consisted of drilling a pilot hole
to the base of the surficial aquifer system. The pilot hole then was geophysically logged
with a variety of tools and reamed. Casing was installed in the pre-drilled borehole and
cemented in place using sulfate-resistant Type II Portland neat cement (with bentonite
gel added when necessary). This sequence was repeated for the final casing. After
setting and cementing the final casing, the well was developed, pump tested, and a final
water sample was collected. Figure 3-4 presents an as-built diagram of FMW-1.
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Section 3 — System Construction

Lithologic Determination

Lithologic samples were collected at intervals of every 10 feet during the drilling
operation. The lithologic samples were analyzed and described (using a microscope)
for composition, color, texture, porosity, cementation, and secondary diagenetic fabrics.
A set of samples also was sent to the Florida Geological Survey in Tallahassee. A
geolograph was used on the drilling rig throughout the drilling operation to continually
track the weight on bit and penetration rate.

Geophysical Logs

At various stages during the construction, the following geophysical logs were
performed. The uses and interpretations of each of the logs is described above:

« XY Caliper Log

« Gamma Ray Log

¢ Dual Induction/Electric/SP

 Fluid Resistivity

o Temperature Log

» Compensated Sonic Log

» Borehole Television (Video) Log

» Flowmeter Log

Drilling Methods
Well FMW-1 was drilled using the mud rotary method.
Casings

The two casings in FMW-1 were centralized in the borehole using strap-type
centralizers welded at intervals along the pipe, at 0, 90, 180, and 270 degrees around the
casing at each position. The 14-inch outer diameter surface casing was constructed from
0.375-inch wall thickness steel pipe, conforming to the standards of ASTM A53, Grade
B. Casing joints were welded. The 6.625-inch outer diameter final casing was
constructed of 0.562-inch wall thickness seamless steel pipe, conforming to the
standards of ASTM A53, Grade B. Casing joints were welded.

The factory-beveled ends of the casings were arc welded by certified pipeline welders to
standard pipeline certifications. Each weld consisted of 3 to 5 layers, with a primary
“hot pass” layer and subsequent filler passes. Each welded pass was wire-brushed
cleaned and inspected, prior to the next pass.
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PAGE 3-9



Section 3 — System Construction

Cementing

The annulus between each successive casing was cemented using sulfate-resistant
cement. The cement used in FMW-1 was ASTM C 150, Type II, with additives where
necessary. Additives consisted only of bentonite, up to 4%, for cementing casings.
Only neat cement was used during cementing for the final casing.

Cement was emplaced in stages. The first stage was pressure-grouted through a tremie
pipe located inside the fluid-filled casing, near the bottom of the open hole. Subsequent
stages were emplaced using one tremie pipe placed inside the annulus between the
casing and the borehole. After each stage of cementing, the top of the cement was
verified by a physical tag with the tremie pipe and by performance of a temperature
log/gamma ray log inside the casing. The logs were conducted approximately 5 hours
after completion of each stage. The final casing of FMW-1 was cemented in place using
a cement basket and the tremie method.

Construction Sequence

Drilling of FMW-1 commenced on January 5, 1998. A 12.25-inch diameter pilot hole
was drilled by the mud rotary method to a depth of 400 feet bls. The determination for
the pilot hole depth was primarily based on lithologic sample examination and analysis.
Copies of the lithologic descriptions are contained in Appendix B.

The pilot hole then was geophysically logged using caliper, Dual-Induction, SP, and
gamma ray tools. Copies of the geophysical logs are contained in Appendix C.
Following geophysical logging, the pilot hole was reamed to a nominal 24.5-inch
diameter to a depth of 380 feet bls. A caliper log then was performed on the reamed
hole, followed by setting of the 14-inch diameter surface casing to a depth of 370 feet
bls. The casing mill certificates are contained in Appendix E. The annular space
between the borehole and the casing was pressure grouted with neat cement to surface
in one stage. Cementing records are contained in Appendix F.

Twenty-four hours after the completion of cementing, drilling of the 12.25-inch
diameter pilot hole resumed. The pilot hole was drilled by the mud rotary method to a
depth of 1,180 feet bls. Caliper, Dual-Induction, spontaneous potential and gamma ray
geophysical logs were then performed. A final casing setting depth of 1,055 feet bls was
selected based on analysis of the lithologic samples and the geophysical logs. The final
casing setting depth selection was approved by the FDEP on January 20, 1998. The pilot
hole then was reamed to a nominal 13-inch diameter, to a depth of 1,175 feet bls. The
installation of the 6.625-inch diameter final casing took place on January 22, 1998.
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Section 3 — System Construction

Hydrostatic Pressure Test

A hydrostatic pressure test was performed on the FMW-1 final casing on January 29,
1998. A 3-inch packer was lowered inside the 6.625-inch casing to 1,041 feet bls and was
inflated to 213 psi. The initial test pressure was 125 psi. After a one-hour period, a
pressure increase of 1 psi (representing a 0.8% rise) was observed, which was within the
5% tolerance allowed by the FDEP. The hydrostatic pressure test results, along with the
pressure gauge certification are presented in Appendix H.

Video Survey

Upon completion of the geophysical logs, the borehole was flushed with fresh water
and a final video survey was performed on March 7, 1998. No internal flaws in the well
casing or joints were observed during the test, further confirming the internal
mechanical integrity of the well. A copy of the video survey description is contained in
Appendix [

Development

Following completion of the video survey, FMW-1 was developed by attaching a
centrifugal pump to the well to pump and surge. Pumping rates of approximately 80 -
120 gpm were achieved during pump development. An in-line flowmeter (with
totalizer) manufactured by Rockwell International was utilized to measure pumped
flow rates. This development resulted in the removal of significant quantities of fine-
grained carbonate sand. Specific capacity (as measured in gallons per minute per foot
of induced drawdown [gpm/ft]) within the well was approximately 2 gpm/ft at a
pumping rate of approximately 120 gpm, after approximately 2 days of development.

Step-Rate Pumping Test

On March 16, 1998, a step-rate pumping test was performed on the well at incremental
pumping rates of 100 gpm, 120 gpm, 140 gpm and 160 gpm for periods of 4 hours.
Water levels were recorded with a calibrated pressure transducer and an
Instrumentation Northwest multi-channel datalogger system during the test. Water
level data collected during the test is summarized graphically and contained in
Appendix J. The maximum drawdown in the well was approximately 45 feet during
pumpage at 160 gpm during the step-rate pumping test.

Constant-Rate Pumping Test
During the period between late March 16, 1998, and March 18, 1998, a constant-rate

pumping test was performed on FMW-1 at a rate of 164 gpm. This test was performed
after water levels had recovered to within one foot of pre-pumping levels of the step-
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Section 3 - System Construction

rate test. Water levels during the pumping test were recorded with a calibrated
pressure transducer and an Instrumentation Northwest multi-channel datalogger
system. Water level data collected during the test is summarized graphically and
contained in Appendix J. During the test, a maximum drawdown of approximately 50
feet was recorded in the well, equating to a specific capacity of approximately 3.3
gpm/ft. Drawdown and recovery water levels were plotted on graph paper and an
analysis was performed to estimate the formation transmissivity using the Jacob (1944)
“straight-line” method.

Final Water Sample

Prior to completion of the pumping portion of the constant-rate pumping test, a water
sample was collected and delivered to Sanders Laboratories for analysis of primary and
secondary drinking water standard constituents, as specified in the FDEP construction
permit. The laboratory results for this sampling event are contained in Appendix K.
The pump testing equipment was subsequently removed, and the well pad was cleaned
in preparation for completion of the surface facilities and operational use.

Surface Completion

After pump testing was completed, the test pump and temporary discharge piping
were removed from the well. New yard piping, pumps, and instrumentation were
installed, which connected the FMW-1 wellhead to the Fiveash WTP. A certification of
completion is contained in Appendix L.

SMW-1 DRILLING PROGRAM
Construction of the shallow monitor well (SMW-1) began by drilling an 8-inch diameter
borehole to 210 feet bls. The well casing and screen were then installed and cemented

in place to a total depth of 200 feet bls. Following cementing, the well was developed
and a final water sample was taken. Figure 3-5 presents an as-built diagram of SMW-1.

Lithologic Determination

Lithologic samples were collected at intervals of every 10 feet during the drilling
operation. The lithologic samples were analyzed and described (using a microscope)
for composition, color, texture, porosity, cementation, and diagenetic fabrics.

Drilling Methods

Well SMW-1 was drilled using the mud rotary method.
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Section 3 —- System Construction

Casings

The casing in SMW-1 was constructed of 180 feet of 2-inch (inside diameter) flush-joint
threaded Schedule 40 PVC casing and 20 feet of 0.020-inch slotted screen and a 5-foot
sump. All field joints were threaded by qualified workers in accordance with the
requirements of ASTM F480. Following installation of the casing, a 6-20 sieve size
gravel pack was placed from the bottom of the well to 10 feet above the top of screen
using the tremie method. A five-foot thick sand pack of medium size sand (passing
U.S. Standard Sieve No. 35 and retained on U.S. Standard Sieve No. 60) was then placed
over the gravel.

Cementing

The cement used in SMW-1 was ASTM C 150, Type II, with additives where necessary.
Additives consisted only of bentonite, up to 4%. The cement was emplaced. in stages
through a tremie pipe located in the annular space between the casing and the borehole
near the bottom of the open hole. After each stage of cementing, the top of the cement
was verified by a physical tag with the tremie pipe. The final casing was cemented with
three stages of pumping.

Construction Sequence

Drilling of SMW-1 commenced on January 5, 1998. The pilot hole was drilled to 210 feet
bls and was reamed to a nominal 8-inch diameter. Following drilling, the 2-inch
diameter casing was set to 195 feet bls. Determination of the casing setting depth was
primarily based on lithologic sample examination and correlation to ASR-1 and FMW-1.
Installation of the casing was performed on January 9, 1998.

Following drilling operations, SMW-1 was developed by the air-lift method. At the
completion of development, a final water sample was taken by Sanders Laboratories for
analysis of primary and secondary drinking water standard constituents, as specified in
the FDEP construction permit. The laboratory results for this sampling event are
contained in Appendix K.
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Section 4
Well Testing

INTRODUCTION

During the construction of ASR-1, the FMW-1 and the SMW-1, extensive testing was
conducted, including collection of lithologic samples, conventional cores, performance
of packer pumping tests, water quality sampling, and performance of borehole
geophysical logs. The testing was performed to define the hydrogeology of the upper
Floridan aquifer, confirm the mechanical integrity of the final well casings, to aid in the
selection of the storage and monitoring zones, and to finalize the design of the well and
pump. Figure 4-1 presents a summary of testing performed at ASR-1 and Figure 4-2
presents the relative positions of cores and pumping tests performed in both FMW-1
and ASR-1.

PILOT HOLE TESTING
Core Analyses

A total of ten conventional cores were collected within the Suwannee and Ocala
formations penetrated by the ASR-1 and FMW-1 wells. Table 4-1 presents a summary
of the cored intervals and the corresponding laboratory analyses. The uppermost three
cores contained phosphatic limestones of low porosity. The lower cores (below 1050
feet) contained a higher concentration of clean limestone. The lower part of this interval
was subsequently plugged back, and the final borehole of ASR-1 was completed to
1,200 feet. Detailed core descriptions and the geotechnical analyses of the cores are
contained in Appendix G.

Table 4-1
Core Analysis Summary

Core Depth Interval Permeability
Number (feet bls) Lithology Porosity (cm/sec)
ASR-1 949-959 Limestone - -
ASR-2 974-986 Limestone - -~
ASR-3 1008-1022 Limestone 0.24 4.7x10°
ASR-4 1126-1136 Limestone -- -
ASR-5 1160-1171.5 Limestone - --
ASR-6 1225-1240 Limestone 0.41 1.2x10™
ASR-7 1280-1291 Limestone 0.42 9.4x10*
FMW-1 963-974 Limestone 0.30 5.9x10°
FMW-2 993-1005 Limestone 0.40 1.2x10°
FMW-3 1090-1102 Limestone 0.46 1.4x10°
@ MONTGOMERY WATSON
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Section 4 — Well Testing

Water Samples During Drilling

Flowing water samples were collected from ASR-1 while pipe connections were made
during reverse air drilling through the Upper Floridan aquifer. These water samples
were analyzed for chlorides and conductivity in the field. Table 4-2 presents a
summary of the information collected from these analyses. Water quality remained
fairly consistent throughout the entire drilled interval of the pilot hole to a total depth
of 1,300 feet bls. This information indicated that upconing of poor quality water from
below the storage zone (ultimately completed between 1,055 feet bls and 1,200 feet bls
in ASR-1) is not likely to occur.

Table 4-2
Water Quality During Drilling of ASR-1

Depth Conductivity Chlorides
(feet bls) (umhos/cm) (mg/L)
1,130 10,500 4,500
1,160 10,800 4,500
1,190 10,400 5,000
1,220 9,200 4,500
1,250 9,500 4,500
1,280 9,000 4,500
1,300 7,800 4,000

Geophysical Logging Interpretation

The geophysical logs conducted on the pilot hole of ASR-1 refined the lithologic
descriptions and depths of formation contacts at the site. Figure 4-3 presents a
geophysical log summary. The gamma ray log revealed relatively uniform counts
throughout the Hawthorn Group sediments to a depth of approximately 900 feet bls.
At that depth, a sharp increase in gamma counts is observed and the Dual-Induction log
revealed an abrupt increase in resistivity near this same depth. This unit is the pebbly
phosphatic zone which comprises the lower unit of the Hawthorn Group, which
extends to a depth of approximately 970 feet bls. In the transition between the
Hawthorn Group sediments and the upper Suwannee limestone, the caliper log did not
indicate a change in the character of the drilled hole. The softness of these transitional
sediments suggested that they were not favorable for a final casing seat for the ASR
well.

Between 970 feet bls and 1,032 feet bls, the gamma ray log showed considerable
variation, suggesting the presence of thinly-bedded clay and limestone layers within the

@ MONTGOMERY WATSON
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Section 4 - Well Testing .

Suwannee limestone. These variations were confirmed by the lithology and drilling
rate. At a depth of 1,032 feet bls, the gamma ray log revealed much lower counts,
indicating a formation which was cleaner and more homogenous, typical of the more
massive Ocala limestone. This formation was harder (more competent) than the
overlying Suwannee limestone.

FINAL CASING SEAT JUSTIFICATION - ASR-1

Penetration to a total depth of 1,055 feet bls into the competent limestones of the Ocala
Formation was proposed for the final casing seat of ASR-1. This was recommended
because the transitional sediments between the Suwannee limestone and the Ocala
limestone contained approximately 20% clay and drilled easily. The Ocala limestone
was much more competent, contained less clay and represented a more rigid structural
foundation for the cemented casing.

FINAL CASING HYDROSTATIC PRESSURE TEST - ASR-1

A hydrostatic pressure test was performed on the 16-inch diameter ASR-1 final casing
on December 19, 1997, to test for internal mechanical integrity. For the test, the cement
plug at the bottom of the casing was utilized as the lower seal. The initial test pressure
was 173 pounds per square inch (psi). After a one-hour period, a pressure loss of 5 psi
(representing a 2.8% decline) was observed, which was within the 5% decline tolerance
allowed by the FDEP. The hydrostatic pressure test results, along with the pressure
gauge certification are presented in Appendix H.

STORAGE ZONE DEPTH SELECTION - ASR-1

Upon completion of the drilling of the pilot hole to a depth of 1,300 feet bls, Montgomery
Watson developed an interpretation of the characteristics of the open-hole interval that was based
upon the following data: ‘

» The lithologic samples, conventional cores and video survey log indicated that porous gray-
colored lime grainstone was present from the base of the well casing to a depth of
approximately 1,185 feet bls. Below this interval, the limestone became very fine grained
and contained high percentages of chalk and clay. Particularly low porosity was observed
during the video survey below 1,185 feet bls.

o The field water quality data collected indicated that water from the upper Floridan aquifer
contained a chloride concentration of 4,500 milligrams per liter (mg/L) near the base of the
well casing, decreasing to 4,000 mg/L at 1,300 feet bls. Conductivity concentration is also
observed to decrease with increasing depth, from 10,500 micromhos per centimeter
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Section 4 — Well Testing

(mmhos/cm) near the base of the casing to 7,800 mmhos/cm at 1,300 feet bls. These trends
of decreasing concentrations with depth suggest improvement in water quality near the
bottom of the pilot hole.

» The geophysical logs confirmed the existence of a favorable storage zone extending from the
base of the well casing to approximately 1,170 feet bls.

o The flowmeter log was conducted under static and dynamic (flowing) conditions, at a
rate of 500 gallons per minute (gpm). The dynamic log indicates flow contribution to
a depth of approximately 1,170 feet bls. Below this depth, the static and dynamic
logs were nearly identical, indicating minimal flow contribution from the below 1,170
feet bls.

o The caliper log indicated a large washout near the base of the well casing and
somewhat fractured, uneven borehole to a depth of approximately 1,170 feet bls.

e The temperature log indicated a relatively uniform water temperature of 71 degrees
Fahrenheit (F) from the base of the well casing to a depth of 1,180 feet bls. Below
this depth, the water temperature increased to 73 degrees F, indicating slightly lower
water circulation conditions (more “stagnant” flow).

Based on this information, Montgomery Watson recommended completing the ASR well with an
open hole extending from 1,055 feet bls to 1,200 feet bls. The pilot hole drilled to a total depth
of 1,300 feet bls would be plugged back with neat cement grout to a depth of 1,200 feet bls. The
formation penetrated below this depth did not appear to contribute to the storage zone of the
well. With the plug-back depth, the water-producing interval of the storage zone would extend
from the base of the well casing (at 1,055 feet bls) to approximately 1,170 feet bls, and a 30-foot
long “sump” would remain at the base of the open hole (to a total depth of 1,200 feet bls).

PACKER TESTING ~ FMW-1

The pilot hole below the surface casing of FMW-1 was drilled by the mud rotary
method to a depth of 1,180 feet bls. During the drilling of this pilot hole, geophysical
logs were conducted and conventional cores were collected. In addition, several single-
packer pumping tests were performed on FMW-1 to ascertain the hydraulic
characteristics of the storage zone and the clayey (leaky) sediments overlying the
storage zone. Table 4-3 presents a summary of the packer tests performed on FMW-1.
During these pumping tests, water levels were recorded in the pumped well (FMW-1)
and also in ASR-1, which served as an observation well. The water level information
was plotted on log-semi-log paper and analyzed by the Jacob 1944 “straight line”
method for computation of transmissivity. The water level information and the results
of the aquifer analysis are presented on Table 4-4.
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Section 4 — Well Testing

Table 4-3
Packer Pumping Tests Conducted on FMW-1

Test # Date Pumped Interval | Pumping Rate
(feet bls) (gpm)
1 January 12, 1998 998 - 1,028 160
2 January 13, 1998 998 -1,042 160
3 January 15, 1998 1,058 -1,175 600
Table 4-4
FMW-1 Packer Pumping Test Data Summary
Pre-Pumped
Test Number/ Water Level Pumping | Drawdown | Specific | Transmissivity
Pumping Rate (relative to Water (feet) Capacity (gpd/ft)
(gpm) land surface) Level (gpm/ft)
1/160 [ 431 3 34 47 35,200
2/160 osa-1fs 431 -1 32 5 60,340
3/600 5% -1t + 33 +20 13 46 176,000

MONITORING ZONE DEPTH SELECTION - FMW-1

A final casing setting depth of 1,055 feet bls was selected for FMW-1 based on analysis
of the lithologic samples, the geophysical logs and the packer pumping test data. This
depth represented the top of the hard, competent limestones of the Ocala limestone.
Above this interval were more clay-rich, less transmissive sediments. The open hole of
- FMW-1 would extend to the base of the storage zone strata penetrated by the ASR well,
at a depth of 1,175 feet bls.

HYDROSTATIC PRESSURE TEST - FMW-1

A hydrostatic pressure test was performed on the FMW-1 final casing on January 29,
1998. A 3-inch packer was lowered inside the 6.625-inch casing to 1,041 feet bls and was
inflated to 213 psi. The initial test pressure was 125 psi. After a one-hour period, a
pressure increase of 1 psi (representing a 0.8% rise) was observed, which was within the
5% tolerance allowed by the FDEP. The hydrostatic pressure test results, along with the
pressure gauge certification are presented in Appendix H.
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Section 4 — Well Testing

PUMPING DEVELOPMENT AND TEST ANALYSES
Well Development Testing

Upon completion of the plug-back to 1,200 feet in the ASR-1 well, the open hole of the
well was developed by air-lift surging and turbine pumping. During development,
sand content was recorded by use of a Rossum sand meter. A 5 parts per million (ppm)
sand content criteria was established for water withdrawn from the well at the desired
flow rate (2.0 mgd). After approximately 35 hours of air lift and turbine pumping
development, the sand content measured was less than the 5 ppm criteria. The FMW-1
was developed by air-lift and turbine pumping for 23 hours. During March 1998, the
static water level exhibited by the wells was 31 feet above land surface. Land surface
elevation at the site was approximately 10 feet NGVD.

Step-Rate Pumping Test — ASR-1

On March 25, 1998 a step-rate pumping test was performed on ASR-1. During the test,
the well was pumped at four pumping periods, each period lasting one hour. Pumping
rates started at 968 gpm and increased to 2,104 gpm during the test. Results of the step-
rate pumping test are presented on Table 4-5. Water levels recorded during the step-
rate pumping test summarized on graphics contained in Appendix J. During pumpage
at the design rate of 2 mgd (1,377 gpm) the water level declined to approximately 30
feet below land surface.

Table 4-5
Step-rate Pumping Test Summary ASR-1

Pumping Rate Drawdown Specific Capacity Sand Content
(gpm) (ft) (gpm/ft) (ppm)
968 38 25.50 Nr
1,377 60 22.95 Nr
1,849 96 19.25 Nr
2,104 119 17.68 0.44

Note: “nr” signifies data not recorded.

Constant Rate Pumping Test - ASR-1

A 24-hour constant rate pumping test was performed on ASR-1 on March 30" and 31%,
1998. The pumping rate for the test was 2,100 gpm (equivalent to 3 mgd). Water levels
were recorded during pumping and recovery periods and plotted for analysis.
Approximately 120 feet of drawdown was induced in the pumped well during this test,
which equates to a specific capacity of approximately 17.5 gallons per minute per foot of
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drawdown. The graphed water-level data collected during the test is summarized on
graphics contained in Appendix J. The transmissivity of the storage interval estimated
from the Jacob 1944 “straight line” analysis of water-level data was approximately
146,000 gallons per day per foot. Sand content at the end of the pumping portion of the
test was less than 5 ppm.

Step-Rate Pumping Test — FMW-1

On March 16, 1998 a step-rate pumping test was performed on the FMW-1 well. Results
of the step-rate pumping test are presented on Table 4-6. Water levels recorded during
the step-rate pumping test are presented on graphics contained in Appendix J. During
the step-rate pumping test, flowmeter and temperature geophysical logs were
performed and are contained in Appendix F. Pumping rates for these test were lower
and drawdowns were proportionally greater than those measured during the pumping
tests at ASR-1. This was attributed to the relatively small casing diameter at FMW-1
and higher resulting friction losses.

Table 4-6
Step-rate Pumping Test Summary FMW-1

Pumping Rate Drawdown Specific Capacity
(gpm) (ft) (gpm/ft)
100 26 3.8
120 32 3.75
140 37 3.8
160 44 3.6

Constant Rate Pumping Test — FMW-1

A 24-hour constant rate pumping test was performed on FMW-1 on March 17" and 18"
1998. The pumping rate for the test was 164 gpm. Water levels were recorded during
pumping and recovery periods and plotted for analysis. Approximately 47 feet of
drawdown was induced in the pumped well during this test, which equates to a specific
capacity of approximately 3.5 gallons per minute per foot of drawdown. The graphed
water-level data collected during the test is presented on graphics contained in
Appendix J. Sand content at the end of the pumping portion of the test was less than 5
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Section 4 — Well Testing

WATER QUALITY
Final Pumping Test Water Analysis

Upon completion of the pumping portion of the constant rate pumping test on FMW-1
a final water quality sample was collected. This water sample is representative of the
open hole interval from 1,050 feet bls to 1,200 feet bls. The laboratory results indicated
that there were no exceedances of primary drinking water standards in water collected
from the completed open hole. Laboratory analyses sheets are contained in Appendix
K. Analyses of selected cations and anions indicate that the water in the Upper Floridan
aquifer is brackish. Table 4-7 a summary of the laboratory results. Water quality results
area also presented for FMW-1 and SMW-1.

Table 4-7
Final Construction Water Quality Summary

Constituent Concentration Concentration
FMW-1 SMW-1
Chloride 3,524 mg/L 24 mg/L
TDS 7,880 mg/L : 279 mg/L
Conductivity 9,345 umhos/cm nc
Odor 50 units 1 unit
Sulfate 725 mg/L 21 mg/L
Sodium 1,827 mg/L 159 mg/L
PH 7.61 units 7.74 units
Color 17 units 3 units
Iron 0.156 mg/L 0.642 mg/L
Volatile Organic Aromatics BDL BDL
Pesticides /PCBs BDL BDL
Unregulated Group 1 BDL BDL
Unregulated Group 11 BDL* BDL
Unregulated Group III BDL nc
Total Coliform 6 col/100ml nc
Gross Alpha 30.7 pCi/L 10.7 pCi/L
Total THMs 0.0017 mg/L <0.0004 mg/L
Purgeable Organics BDL* nc¢
Semivolatile Organics 0.97 ug/L diethylpthalate® nc
“*”  signifies that chloroform was detected in the sample however, it was suspected

present as a result of laboratory impact.
“®”  signifies that this concentration is below the federal drinking water standard of 6
ug/L
“nc”  signifies not calculated
Constituents listed in bold font are those for which the water quality criteria exemption
was obtained.

75
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Section 4 — Well Testing

The water quality data collected from the ASR well and FMW-1 was consistent with
data collected from other wells completed within the upper Floridan aquifer of
Broward County. The aquifer contains water that is brackish, and concentrations of
chloride, iron, sodium, sulfate, odor and TDS typically exceed the secondary drinking
water maximum concentration limits (MCLs). None of the federal primary or other
secondary MCLs were exceeded in water collected from the wells constructed during
this project.

Injectate Water Quality

The water that will be injected, stored and recovery from ASR-1 will be raw water
-supplied to the Fiveash WTP by the Prospect Wellfield. Table 4-8 presents a summary
of water quality parameters analyzed from a composite sample of the Prospect
Wellfield raw water collected on May 22, 1998. Laboratory data sheets for the analysis
are contained in Appendix M.

Table 4-8
Prospect Wellfield Raw Water Quality Summary

Constituent Concentration
Chloride 48 mg/L
TDS 506 mg/L
Conductivity nc
Odor 2 units
Sulfate 15mg/L
Sodium 344 mg/L
PH 7.35 units
Color 58 units
Iron 0.78 mg/L
Volatile Organic Aromatics BDL
Pesticides/PCBs BDL
Unregulated Group II BDL
Total THMs <0.001 mg/L

Notes: Constituents listed on bold font are those for
which the water quality criteria exemption

was obtained

@ MONTGOMERY WATSON

PAGE 4-9



Section 5




| Section 5
Cycle Testing Plan

Upon FDEP and BCHD approval, cycle testing of the ASR system will commence.
Cycle testing will be conducted with raw groundwater to evaluate the performance of
the well during injection, storage and recovery, and to fulfill the requirements within
the FDEP and BCHD construction permits. It is anticipated that recharge and recovery
rates will be at 1,400 gpm, equivalent to 2 mgd. Cycle testing will include variable
periods of recharge, storage and recovery, as presented in Table 5-1.

Table 5-1
Cycle Testing Plan
Cycle Recharge** Recharge Storage Recovery
Number Days Volume (mg) Days Volume (mg)
1 10 20 0 20
2 20 40 0 *
3 20 40 0 *
4 20 40 30 *
5 60 120 30 *
6 60 120 60 *

15t

signifies that water will be recovered until chloride concentration
exceeds 100 mg/L limit specified in the BCHD permit.

“¥ signifies that recharge amounts may vary based upon the months
which the cycles occur.

During the cycle testing, recovery efficiencies (recovery volume/recharge volume) will
be calculated for each cycle. It is anticipated that recovery efficiencies will
progressively increase throughout each of the cycles. Cycle 1 will consist of a relatively
short recharge and recovery period, to allow for a “shakedown” of the system, and to
establish a baseline effect of recharge water on the storage zone. Cycles 2 and 3 will be
of slightly longer duration, with no storage periods. Cycle 4 will be of a similar volume
as the two previous cycles, but will include a 30 day storage period. Cycle 5 will consist
of a large recharge volume, with a 30 day storage period. Cycle 6 will consist of a
similar recharge volume to the previous cycle, but will include a 60 day storage period.
That cycle will be utilized to observe the effects of longer-term storage on recovery
efficiencies.

Total flow into (during injection) and out of (during recovery) the well will be
measured daily. Average maximum and minimum daily flows also will be recorded.
Wellhead pressures will be monitored continuously, and the daily average, maximum

@ MONTGOMERY WATSON
PAGE 5-1



Section 5 - Cycle Testing Plan

and minimum injection pressures will be recorded. Cumulative total injected and
recovered water also will be recorded.

During the cycle testing period, water quality monitoring will be conducted to
determine the geochemical effects of injection, storage and recovery of the raw water
(injectate) and in fulfillment of the FDEP and BCHD construction permits. A water
quality analysis of the raw water injectate from the Fiveash WTP is contained in
Appendix L.

Table 5-2 presents a summary of the water sampling analyses and frequencies that will
be performed during cycle testing. To reconcile differences between the frequencies
specified within the BCHD and FDEP permits, the shorter frequency listed in either
permit was always selected for preparation of the table. Water samples will be collected
from the sampling taps located along the wellhead piping. A minimum of three (3) well
volumes of water will be evacuated from the well prior to sampling for the parameters
during storage.

Upon completion of each cycle period, a technical memorandum will be prepared,
summarizing the data collected during that cycle (a total of 6 memorandums will be
prepared). Upon completion of all of the planned cycles, a final memorandum will be
submitted to the BCHD, the FDEP and the SFWMD in support of operation of the
system. The final memorandum will include recommendations for normal operation of
the system. Appendix N has been reserved within this document so that all of the
technical memorandums can be inserted into this binder during cycle testing.
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Table 5-2

Cycle Testing Water Quality Sampling

Frequency
Beginning Beginning | End of
Parameter Continuous | Daily | Weekly | Monthly of Storage of Recovery
Injection Recovery
Conductivity Recovery AFS
Chloride AFS
Total Hardness A F
Calcium Hardness A F
Alkalinity A F
Turbidity A F
pH A F
Temperature A F
Color A F
Iron A F
TDS AFS
Sulfate AF
Total Nitrate AF
Total Nitrite AF
Sodium AF
Ammonia AF
Total Phosphorus AF
Trihalomethane AF
BOD AF
CcoD AF
Hydrogen Sulfide AF
Total Coliform AF
Gross Alpha AF AF AF AF
Dissolved Oxygen AF AF AF AF
Iron Hydroxide AF AF AF AF
Pseudomonas AF
Notes:  “A” signifies Aquifer Storage and Recovery Well (ASR-1)
“F” signifies Floridan Aquifer Monitor Well (FMW-1)
“S" signifies Shallow Monitor Well (SMW-1)
@ MONTGOMERY WATSON
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Section 6
Conclusions and Recommendations

Construction of the ASR well system at the City of Fort Lauderdale Fiveash WTP has
been performed successfully. One 16-inch diameter ASR well with a steel casing set to
1,055 feet bls and an open hole extending from 1,055 feet bls to 1,200 feet bls is now
ready for cycle testing at the design rate of 2 mgd. The storage zone of the well is
completed within the transmissive Ocala limestone of the Upper Floridan aquifer. The
storage zone is confined beneath 750 feet of low permeability clay and limestone.

The ASR well currently yields water at a rate of 2,100 gpm with a pumping water level
of approximately 90 feet bls. The ambient water contained within the storage zone is
brackish, and contains chloride and TDS concentrations of approximately 3,500 mg/L
and 7,900 mg/L, respectively. There were no exceedances of primary drinking water
standards in water collected from the storage zone.

Montgomery Watson recommends initiation of cycle testing at the Fiveash ASR well
system with raw groundwater from the Prospect Wellfield. The cycle testing plan will
consist of progressively longer periods of injection, storage and recovery of treated
water from the ASR well. Water quality and flow information will be collected during
the cycle testing period in support of the system construction permits. At the
conclusion of cycle testing, a report detailing and interpreting the collected information
will be prepared and submitted to the BCHD and the FDEP, in support of an
application for long-term operation of the system.
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Lawton Chiles ' James T. Howeli, M.D., M.P.14.
Governor . . Sacretary

Broward County - MW {(Log #8845)
City of Ft, Laudardale {(Flveash)
{Ft, Laud.-Fiveash/ASR Well System!
January 22, 1937

CERTIFIED MAIL
RETURN RECZIPT REQUESTED

Gregory Kisela, Utility Director
City of Ft, Lauderdale

949 N.W, 38th Street

Ft. Lauderdale, FL 33308

RE: PROJECT NMAME: Ft. Laud.-Fiveash/ASR Well System

PROJECT LOCATION: 949 N.W, 38th Street, Fr. Lauderdale

Dear Mr. Kigela:

Enclosed is Permit Number WC-06-297381 issued pursuant to Chapter
403, ¥.S.

A person whose substantial interests are affected by this permitf
may petition for an administrative proceeding (hearing) in accordance
with Saction 120.87, Florida Statutes, The petition must contain the
information set forth below and must be filed (received) in the Cffice
of Lagal Counsel, DOH/BCHD, 201 West Broward Boulevard, 8uite 513,
fort Lauderdale, FL 33301, within 14 days of receipt of this permit.
Petitioner shall mail & copy of the petition to the applicant at ths
address indicated abkove at the time of £filing., Failure to file a
petition within thias time pericd shall constiture a waiver of any
right such person may have to request an administrative determination
{hearing) under Section 120.57, Florida ftatutes.

The petition shall contain the follewing information:

{a) The name, address, and telephone numbar of each petitioner,

the applicant's name and address, the Department Permit File Number
and the county in which the project is proposed;

(b; A statement of how and when each petitioner received notlice
of the Department’s action or propssed achkion;

Broward County Health Department
2421.A S.W, &th Avenue, Fu. Laodardsle, FL 33315
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{(c}] A statement of hew each petitionar's substantial intersats
are affected by the Department's action or proposed action;

(d) A statement of the naterlal facts disputed by petitioner, if
any

(&) A atatement of facts which petiticner contends warrant
reversal or modification of the Department's action or preoposed
action;

(f) A statement of which rules or statutes petitioner conteads
require reversal or modification of the Department's action oy
proposad acticn; and '

{g) A statement of the relief sought by petitioner, stating
precisely Lhe action pecitioner wants the Department to take with
regpect to the Department's action or propoged action.

If a petition is filed, the administrative hasring process ig
designed to formulate agency acticn. Accordingly, the Department's
final action may ke different from the position taken by it in this
permit. Perpons whose substantial interests will be affected by any
decision of the Department with regard to the applicatlon have the
right to petitlon tc bacome & party to the procseding. The petition
must conform to the requirementz specified above and be filed must
conform to the requirements specified above and be filed {(received)
within 14 days c¢f receipt of this notice in the Office of Legal
Counael at the above address of the Department. Fallure to petition
within the allowed time frame constitutes a waiver of any right such
person has to request a hearing under Section 120.57, F.S., and to
participate a8 a party to this proceeding. Any subsequent
intervantion will only be at the aporoval of the presiding officer
upon metion £iled pursuant to Rule 28-5.207, F.A.C.

This permit is final and effective on the dats filed with the
Clerk of the Department unless a petition is filed in accordance with
the above paragraphs or unless a request for extension of time in
wnich to file a petition is filed within the time apecified for filing
a petition and conforms to Rule 62-103.070, F.A.C. Upon timely filing
of a petitlon or request for an extension of time, this permit will
not be effective until further Order of tha Dapartment.

When the Ozder (Permit) is final, any party to the Order has the
right to seek judicial review cof the Order pursuant to Section 120.68,
Florida Statutes, by the filing af a Motice of Appeal pursuant te Rule
$.110, Florida Rules and Appellate Procedure, with the Clerk of tha
Department in the Office of lagal Counsel, DOH/RCHD, 201 West Broward
Boulevaxd, Suite 513, Fort Lauderdale, FL 233301, and by filing a copy
of the Notice of Appeal accompaniad by the applicable £iling fees with
the appropriate District Court of Appeal. The Notice of Appeal must
be filed within 30 days from tha date the Final Order is filed with
the Clerk of the Department.
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Executed in Ft. Lauderdale , Florida,

Proward County Healtlh Department

ﬁmﬂf.m

Thomas K. Mueller, P.E.
Environmental Epgineering Director

ot 7 o

David L. Roach
Senlor Administracor

CERTIFICATE QF BERVICE

This undersigned duly designated deputy agency clerk hereby
certifies that this NOTICE OF PERMIT ISSUANCE and all coples are
malled by certified maill betore the close of business on January 23,
1397 to listed persons.

Clerx Stamp

PILING AND ACKNOWLEDGMENT

FILED, on this date, pursuant to Section 120.52(11}, Florida

Statutes, with the designated Department Clerk, receipt of which is
heraby acknowledged.

ﬂﬂh‘//ﬁcﬂzgzj é;;ggﬁgg£p_a;_g: Januvary 22, 1987

Copies furnishked to:
Geoff Hart, P.E,, MW
Alfred Mueller, P.E., DEP

TEM/dn
Enclogures
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UTILITIES DEPARTMENT

Lawton Chiles 1998 JAN DhesoNai3M.D., M1,

Governor

Secretary

WATER TREATMENT PLANT CONSTRUCTION PERMIT
AMENDED (January 135, 1998)

Broward County MW (Log #8845)
City of Ft. Lauderdale (Fiveash)

(Ft. Laud.-Fiveash/ASR Well System)
January 22, 1997

PERMITTEE:

Gregory Kisela, Utility Director
City of Ft. Lauderdale

949 N.W. 38th Street -

Ft. Lauderdale, FL 33309

RE: I.D. NUMBER: 4060486-02
PERMIT NUMBER: WC-06-297981
DATE OF ISSUE: 01/22/1997
EXPIRATION DATE: 01/22/2002
PROJECT NAME: Ft. Laud.-Fiveash/ASR Well System

PROJECT LOCATION: 949 N.W. 38th Street, Ft. Lauderdale

Dear Mr. Kisela;

Effective January 22, 1997, this permit is issued accerding to the provisions of Chapter 403, F.S. , and
Chapters 62-4, 62-550, 62-555, & 62-560, F.A.C. The above-named permittee is hereby authorized to
perform the work or operate the facility shown on the approved applications, engineering plans, and
other documents attached hereto or on file with Broward County Health Department (BCHD) and made
a part hereof and specifically described as follows:

CONSTRUCT: One (1} 1,200-foot ASR well with a 16-inch diameter final casing (1,000 ft deep)
using raw water from the Biscayne Aquifer for recharge and recovery (2.0 MGD); one (1) 1,200-foot
monitoring well with a 6-inch diameter final casing (1,000 ft deep); one (1) horizontal split-case pump

Broward County Health Department
2421-A S.W. 6" Avenue, Ft. Lauderdale, FL 33315
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(1,400 gpm) for recharge; one (1) submersible turbine pump (1,400 gpm) for recovery; one (1} bi-
directional venturi meter (400-2,200 gpm); associated pipings: and all related appurtenances as shown
on the engineering plans and in the specifications.

SUBJECT TO: General Conditions 1-15 and Specific Conditions 1-13.

GENERAL CONDITIONS:

. The terms, conditions, requirements, limitations and restrictions set forth in this permit, are "permit
conditions” and are binding and enforceable pursuant to Sections 403.141, 403.727, or 403.859 through
403.861, F.S. The permittee is placed on notice that the Department will review this permit periodically
and may initiate enforcement action for any violation of these conditions.

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

3. As provided in Subsections 403.087(6) and 403.722(5), F.S., the issuance of this permit does not
convey any vested right or any exclusive privileges. Neither does it authorize any injury to public or
private property or any invasion of personal rights, nor any infringement of federal, state, or local laws
or regulations. This permit is not a waiver of or approval of any other Department permit that may be
required for other aspects of the total project which are not addressed in this permit.

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

5. This permit does not relieve the permittee from liability for harm or injury to human health or
welfare, animal, or plant life, or property caused by the construction or operation of this permitted
source, or from penalties therefore; nor does it allow the permittee to cause pollution in contravention of
¥lorida Statutes and Department rules, unless specifically authorized by an order from the Department.

6. The permittee shall properly operate and maintain the facility and systems of treatment and control
(and related appurtenance) that are installed and used by the permittee to achieve compliance with the
conditions of this permit as required by Department rules. This provision includes the operation of
backup or auxiliary facilities or similar systems when necessary to achieve compliance with the
conditions of the permit and when required by Department rules.
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7. The permittee, by accepting this permit, specifically agrees to allow authorized Department
personnel, upon presentation of credentials or other documents as may be required by law and at
reasonable times, access to the premises where the permitted activity 1s located or conducted to:

(a) Have access to and copy any records that must be kept under conditions of the permit;

(b) Inspect the facility, equipment, practices, or operations regulated or required under this
permit; and; _

(c) Sample or monitor any substances or parameters at any location reasonably necessary to
assure compliance with this permit or Department rules. Reasonable time may depend on the nature of
the concern being investigated.

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

(a) A description of and cause of noncompliance; and

(b) The period of noncompliance, including date and times; or, if not corrected, the anticipated
time the noncompliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the noncompliance. The permittee shall be responsible for any and all damages which may
result and may be subject to enforcement action by the Department for penalties or for revocation of this
permit. :

9. In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data
and other information relating to the construction or operation of this permitted source which are
submitted to the Department may be used by the Department as evidence in any enforcement case
involving the permitted source arising under the Florida Statutes or Department rules, except where such
use is prescribed by Sections 403.111 and 403.73, F.S. Such evidence shall only be used to the extent it
is consistent with the Florida Rules of Civil Procedure and appropriate evidentially rules.

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

11. This permit is transferable only upon Department approval in accordance with Rule 62-4.120 and
62-730.300, F.A.C., as applicable. The permittee shall be liable for any non-compliance of the permitted

activity until the transfer is approved by the Department.

12. This permit or a copy thereof shall be kept at the work site of the permifted activity.

13. This permit also constitutes:
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(a) Determination of Best Available Control Technology (BACT)
(b} Determination of Preventions of Significant Deterioration (PSD)
{c) Certification of compliance with state Water Quality Standards (Section 401, PL 92-300)
{d) Compliance with New Source Performance Standards
14. The permittee shall comply with the following:

(a) Upon request, the permittee shall furnish all records and plans required under Department
rules. During enforcement actions, the retention period for all records will be extended automatically
unless otherwise stipulated by the Department,

(b) The permittee shall hold 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) required by the permit, copies of all reports
required by this permit, and records of all data used to complete the application for the permit. These
materials shall be retained at least three years from the date of the sample, measurement, report, or
application uniess otherwise specified by Department rule.

{¢) 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 analyses were performed; '

the person responsible for performing the analyses;

the analytical techniques or methods used;

the results of such analyses.

OV B L

15.  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 the relevant facts were not submitted or were incorrect in the permit application or in any
report to the Department, such facts or information shall be corrected promptly.
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SPECIFIC CONDITIONS:

1. The applicant is responsible for retaining a Florida registered professional engineer as the
engineer of record in the application for supervision of the construction of this project, and upon
completion, the engineer shall inspect the construction for complete conformity to the plans and
specifications as approved. Appropriate certification documents [a letter of certification, one (1) set of
as-built drawings, a business check or cash for $ 40.00, copies of pressure test and bacteriological
clearance results (when applicable)] shall then be provided to Broward County Health Department

(BCHD).

2. Water system components which come into contact with drinking water shall be certified as
being in conformance with ANSI/NSF Standard 61-1995 (Drinking Water System Components).

3. Show the conductivity element on the recovery piping as indicated in red on sheet M-1 of the
engineering plans.

4, Before the start of the first test cycle, analyze the native water from the ASR well two times, four
to six months apart, for primary standards, ammonia as N, total phosphorus as P, BOD, COD, secondary
standards, and unregulated organic contaminants, and submit the test results to the BCHD, along with a
copy of the UIC operational testing approval from DEP, and the well completion report including actual
well yield, drawdown, and sand test data, and detailed well construction drawings. All new wells shall
be tested, cleaned, disinfected, and bacteriologically cleared in accordance with Sections 62-550 and 62-
555.515(3), F.A.C. The applicant shall notify the BCHD five days prior to the start of the first test
cycle.

5. Analyze, for two (2) years, the recovery stream continuously for conductivity; daily for chloride,
sand, total and calcium hardness; alkalinity, turbidity, pH, -temperature, color, and iron; weekly for
sulfate, total nitrate and nitrite, sodium, ammonia as N, total phosphorous as P, TDS, BOD, COD, and
H2S; and monthly for total coliform. After two years the BCHD will evaluate the data and decide what
testing may be necessary (frequency and parameters) beyond that peint.

6. Analyze, for two (2) years, the recharge stream daily for conductivity, chloride, total and calcium
hardness, alkalinity, turbidity, pH, temperature, color, and iron; weekly for sulfate, total nitrate and
nitrite, sodium, ammonia as N, total phosphorous as P, TDS, BOD, and H2S; and monthly for total
coliform.

7. Analyze the water from the monitoring well weekly for chloride, total and calcium hardness,
alkalinity, turbidity, pH, temperature, conductivity, color, iron, suifate, total nitrate and nitrite; sodium,
ammonia as N, total phosphorus as P, TDS, BOD, COD, and HzS; and monthly for total coliform.

8. Submit to the BCHD data on transmissivity based on pump test information of the ASR and
Floridan monitor well on an annual basis.
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9. A monthly operating report for the ASR well shall be submitted to the BCHD by the 15th of the
month for the preceding month. The report shall include daily pumpages (injection and recovery) and
analytical test results for all required parameters to be monitored. The routine submittal of this report
shall begin with the cycle testing demonstration project.

10.  The entire recovery stream from the ASR well shall be pumped to the head of the plant and be
fully treated along with the raw water from the Biscayne Aquifer.

11.  Provide a control system to automatically shut down the recovery stream upon reaching 225 mg/1
concentration of chloride. Telephone or fax notification shall be provided to the BCHD prior to the
start-up and termination of ASR well recovery.

12.  Written approval, in accordance with the requirements of Chapter 403, F.S., and Chapter 62-4,
62-550, 62-553, and 62-560, F.A.C., from the BCHD shall be required before the ASR well can be put
into operation on a routine basis.

12.  Provide to the BCHD copy and proof of distribution of a public notice educating customers on
the use of ASR recovered water.

13.  This permit does not indicate a waiver or approval of any permits required by this agency for
other aspects of the project.

Executed in Fort Lauderdale, Florida,

Broward County Health Depértment

Thomas K. Mueller, P.E.
Environmental Engineering Director

o

David L. Roach
- Senior Administrator

TKM/dn

Copies furnished to:
Geoff Hart, P.E., MW
John Morra, P.E., DEP Southeast District
City of Ft. Lauderdale Building Depariment
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Southeast District

tawton Chiles P.O. Box 15425 Virginia B. Wetherell
Governor Wast Palm BE&Ch, Florida 33416 SECI’E[AI'Y
CERTIFIED MAIL NOTICE OF PERMIT
RﬁELlRI\i' REC ?éPg’l?REQUESTED
Mr. Gregory A, Kisela, PE BROWARD COUNTY
Public Services Director UIC - City of Fort Lauderdaie
City of Fort Lauderdale Fiveash Water Treat Piant
949 N.W. 38th Street Permit No.: 6128340-002-UC; Well ASR-1 Fort
Lauderdale, FL 33309 {formertyUC-06-296564)

Dear Mr, Kisela:

Enclosed is Permit Number 0128340-002-UC (previously UC-06-296564), to construct one Class V Aquifer
Storage and Recovery well (ASR-1) system at the City of Fort Lauderdale Fiveash Water Treatment Plant (WTP), issued
pursuant to Section(s} 403.087, Florida Statutes and Florida Administrative Codes 62-3, 62-4, 62-520, 62-528 and 62-550.

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 Appeliate Procedure, with the
Clerk of the Department in the Office of General Counsel, 3900 Commonwealth Blvd.. Mail Station No. 35, Taliahassee,
Florida 32399-3000; and by filing a copy of the Notice of Appeal accompanied by the applicable filing fees with the
appropriate District Court of Appeal. The Notice of Appeal must be filed within thirty (30) days from the date this Notice is
filed with the Clerk of the Department.

Should you have any questions, piease contact William W. Cocke, P.G. at (361) 681-6691 or Len Fishkin, P.G., at
(561) 681-6742, of this office.

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Vd Moot by

MONTGOMERY WATSON aios Rivero-deAguilar iDatk
PALM BEZ‘.CH COUNTY OFFICE Dickctor of District Management

. Southeast District
A
CRA/AM/WWC/

cc: Scott Hoskins, USEPA/ATL Nancy Marsh, USEPA/ATL Ron Reese, USGSMIA
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PERMITTEE: [D NUMBER: 5006P98283
Mr. Gregory A. Kisela, P.E. PERMIT/CERTIFICATION NO: 0128340-002-UC
Assistant Director of Utilities éformerly: UC-06-296564)
City of Fort Lauderdale paTE OF Issue: €T 1 5 1897
43211 N.W. 9th Avenue EXPIRATION DATE: 007 13 z55
Fort Lauderdale, FL. 33325 COUNTY: Broward County

LATITUDE/LONGITUDE: 26°10°307/N/§0°09° 1 5”W

PROJECT: City of Fort Lauderdale Fiveash WTP
Class V Agquifer Storage and Recovery
Well (ASR-1) System

This permit is issued under the provisions of Chapter 403.087, Fiorida Statutes (FS), and Florida Administrative Code
(FAC) Rules 62-3, 62-4, 62-520, 62-528 and 62-550. The above named Permittee is hereby authorized to perform the
work or operate the facility shown on the application and approved drawing(s), plans, and other documents attached
hereto or on file with the Department and made a part hereof and specificaily described as follows:

PROJECT: Construction permit for Aquifer Storage and Recovery (ASR) Well ASR-1, Floridan aquifer monitor
well, FMW-1, and shallow monitoring weil, SMW-1.

~ Y CONSTRUCT: A Class V Group 7 sixteen (16)~inch outside diameter (OD) Aquifer Storage and Recovery Well,
..~R-1, with casing extending to a depth of approximately 1,000 feet below land surface (bls) and the borehole
extending to a depth of approximately 1,200 feet (bls). Final depths will be determined during construction and field
testing. The proposed injection fluid is treated potable water from the Fiveash Water Treatment Plant (WTP). During
continuous injection and recovery, flow rates will be maintained at approximately 1,400 gallons per minute (gpm).
ASR-1 is part of the proposed Aquifer Storage and Recovery System (ASR) at the Fiveash site. A Floridan aquifer
test/monitor well, FMW-1, will be constructed with an open-hole completion designed to monitor water quality within
the storage zone of ASR-1 from approximately 1,000 feet to 1,200 feet below land surface. Construction of FMW-1
is planned prior to ASR-! to provide hydrogeologic information. To accommodate operation of the system with
untreated Biscayne aquifer water if that system is permitted, a two (2)-inch diameter shallow monitor well, SMW-1,
shall be instailed and will include a screened interval in the overlying zone of the USDW.

IN ACCORDANCE WITH: Pre-application Meeting held on August 7, 1996; Draft Permit Application and
Predesign Report received on September 6, 1996; Pre-application meeting held on September 10, 1996; Application
to Construct a Class V Group 7 Aquifer Storage and Recovery System received October 25, 1996; Request for
Information (RF1) sent on January 7, 1997; RFI meeting on January 10, 1997; Received RFI Response dated January
29, 1997 on January 31, 1997; Public Notice of Draft Permit published in the Fort Lauderdale Sun Sentinel on June
30, 1997, and in consideration of public comment received as a resuit of the public meeting heid on August 4, 1997 at
10:00 a.m.; Public Notice of Intent to Issue Permit published in the Fort Lauderdale Sus Sentinei on September 13,
1997.

LOCATED AT: City of Fort Lauderdale Fiveash Water Treatment Plant, Fort Lauderdale, Broward County, Florida.
" Y SERVE: City of Fort Lauderdale.

SUBJECT TO: General Conditjﬁ)ns 1-17 and Speci&c Conditions 1.7
rotecl,

onserye Snd vandge rioncd 5 Envitonment and Natural Resourges™

Printed on recycled paper.
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ENERAL CONDITIONS:
The following General Conditions are referenced in Florida Administrative Code Rule 62-4.160.

i. The terms, conditions, requirements, limitations and restrictions set forth in this permit, are "permit conditions”
and are binding and enforceable pursuant to Sections 403.141, 403.727, or 403.859 through 403.861, FS. The
Permittee is placed on notice that the Department will review this permit periodicaily and may initiate
enforcement action for any violation of these conditions.

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

3. As provided in subsections 403.087(6) and 403.722(5), FS, the issuance of this permit does not convey any
vested rights or any exclusive privileges. Neither does it authorize any injury to public nor private property nor
any invasion of personal rights, nor any infringement of federal, state, or local laws or regulations. This permit is
not a waiver of, or approval of, any other Department permit that may be required for other aspects of the total
project that are not addressed in this permit.

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

5. This permit does not relieve the Permittee from liability for harm or injury to human health or welfare, animal, or
plant life, or property caused by the construction or operation of this permitted source, or from penalties
therefore; nor does it allow the Permittee to cause pollution in contravention of Florida Statutes and Department
rules, unless specifically authorized by an order from the Department.

6. The Permittee shall properly operate and maintain the facility and systems of treatment and control (and related
appurtenances) that are installed and used by the Permittee to achieve compliance with the conditions of this
permit, are required by Department rules. This provision includes the operation of backup or auxiliary facilities or
similar systems when necessary to achieve compliance with the conditions of the permit and when required by
Department rules.

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

(a) Have access to and copy any records that must be kept under conditions of the permit;

(b} Inspect facility, equipment, practices, or operations regulated or required under this permit;

{¢) Sample or monitor any substances or parameters at any location reasonable necessary to assure
compliance with this permit or Department rules. Reasonable time may depend on the nature of the
concern being investigated.

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

{a) A description of and cause of noncompliance; and
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(b} The period of noncompliance, including dates and times; or, if not corrected, the anticipated tirne the
noncompliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the noncompiiance. The Permittee shali be responsible for any and all damages that may
resuit and may be subject to enforcement action by the Department for penalties or for revocation of this
permit.

9. In accepting this permit, Permittee understands and agrees that ail records, notes, monitoring data and other

10.

11

13.

14.

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

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. A reasonable time for compliance with a new or amended surface water quality standard,
other than those standards addressed in Rule 62-302.500, shall include 2 reasonable time to obtain or be denjed

This permit is transferable only upen Department approval in accordance with Rule 62-4.120 and 62-730.300
FAC, as applicable. The Permittee shall be liable for any non-compliance of the permitted activity until the
transfer is approved by the Department.

This permit or a copy thereof shall be kept at the work site of the permitted activity.

This permit also constitutes:

{a) Determination of Best Availabie Control Technology (BACT);

(b) Determination of Prevention of Significant Deterioration {PSDy;

(¢) Certification of compliance with state Water Quality Standards (Section 401, PL 92-500);
(d) Compliance with New Source Performance Standards,

The Permittee shall comply with the following:

(2) Upon request, the Permittee shal furnish alf records and plans required under Department rules. During
enforcement actions, the retention period for all records will be extended automatical ly unless otherwise
stipulated by the Department.

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

{This space was intentionally left blank.}
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(¢} Records of monitoring information shall include:

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

the person responsible for performing the sam pling or measurements;
the dates analyses were performed;

the person responsible for performing the analyses;

the analytical techniques or methods;

the results of such analyses.

Sk~

Ll

such facts or information shall be corrected promptly.
16. In the case of an underground injection control permit, the following permit conditions also shall apply:

(2) Allreports or information required by the Department shall be certified as being true, accurate and
complete.

compliance schedule of this permit shall be submitted no later than fourteen (14) days following each
schedule date.

{c) Notification of any noncompliance, which may endanger health or the environment, shall be reported

verbally to the Department within twenty-four (24) hours and again within seventy-two (72) hours, and
a final written report provided within two (2} weeks.

1. The verbal reports shall contain any monitoring or other information which indicate that any
contaminant may endanger an underground source of drinking water and any noncompliiance 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 deseription of and a discussion of the cause of the
noncompliance and, if it has not been 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 Rule 62-528.230(4)(b), FAC.

(d) The Department shall be notified at least one hundred eighty (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. .

17. The following conditions also shall apply to a hazardous waste facility permit.

(a) The following reports shail be submitted to the Department:

1. Manifest discrepancy report. If a significant discrepancy in a manifest is discovered, the Permirtee
shall attempt to rectify the discrepancy. If not resolved within fifteen (15) days after the waste is
received, the Permittee shail immediately submit a letter report, including a copy of the manifest,
to the Department.

2. Unmanifested waste report. Permittee shall submit an unmanifested waste report to the
Department within fifteen (15) days of receipt of unmanifested waste,
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3. Biennial report. A biennial report covering facility activities during previous calendar year shali be
submitted by March | of each even numbered year pursuant to Chapter 62-730, FAC.

(b) Notification of any noncompliance which may endanger health or the environment, including the release
of any hazardous waste that may endanger public drinking water supplies or the occurrence of a fire or
explosion from the facility which could threaten the environment or human health outside the facility,
shall be reported verbally to the Department within twenty-four (24) hours, and a written report shall be
provided within five (5) days. The verbal report shall include the name, address, identification aumber,
and telephone number of the facility, its owner or operator, the name and quantity of materials involved,
the extent of any injuries, an assessment of actual or potential hazards, and the estimated quantity and
disposition of recovered material. The written submission shail contain:

1. A description and cause of the noncompliance; and
2. If not corrected, the expected time of correction, and the steps being taken to reduce, eliminate,

and prevent recurrence of the noncompliance,

¢) Reports of compliance or noncompliance with, or any progress reports on, requirements in any
compliance schedule shall be submitted no later than fourteen (14} days after each schedule date.

(d) All reports or information required by the Department by a hazardous waste Permittee shail be signed by
a person authorized to sign a permit application,

{This space was intentionally left blank.}
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SPE"FIC CONDITIONS:

. General Requirements

aq

- This permit is to construct and operationally test with treated water, the City of Fort Lauderdale Fiveash

WTP Class V, Group 7 ASR Weil ASR-1, and if needed, an associated Floridan aquifer monitor well,
FMW-1, and a shallow aquifer monitor wejl, SMW-1. This permit does not authorize the construction or
operational testing of any other well or wells associated the City of Fort Lauderdale Fiveash WTP ASR
well system. Pad Monitor Wells shall be used to monitor during the construction of the system with
untreated Biscayne aquifer water, if that system is permitted.

. The measurement points for drilling and logging operations shall be surveyed and referenced to the

National Geodetic Vertical Datum (NGVD) of 1929 before the onset of drilling activities for this ASR
well.

. The Permittee shall be subject to ail requirements and regulations of Broward County, and the South

Florida Water Management District regarding the construction, testing and operation of this ASR weli.

. Hurricane Preparedness - Upon the issuance of a "Hurricane Watch® by the National Weather Service, the

preparations to be made include but are not limited to the following:

1) Secure all on-site salt, chemicals, and other stockpiled additive materials to prevent surface
and/or groundwater contamination.

2) Properly secure drilling equipment and rig(s) to prevent damage to well(s) and any on-site
treatment process equipment as well as public property.

. The surface monitoring well equipment and piping shall be kept free of corrosion at all times.

Waters spilled during drilling of the system shall be contained and properly disposed.

- Pad Monitor Wells (PMWs) shall be installed to accommodate operation of the system with untreated

Biscayne water, if that system is permitted. Four (4) permanent surficial aquifer monitor wells identified
as Pad Monitor Wells shall be located at the corners of the drilling pad and identified by ASR well
number, location number, and pad location, i.e. NW, NE, SW, and SE. These wells shall be sampied and
analyzed prior to the onset of drilling for chlorides (mg/I), conductivity (umhos), total dissolved solids, and
water level (relative to NGVD). Initial analyses must be submitted prior to the initiation of work on the
Class V, Group 7, potable water ASR well. These wells are to be retained in service, sampled weekly for
the above parameters, during the construction phase and quarterly thereafter. If located in a traffic area,
the well heads must be protected by a traffic bearing enclosure and cover. Individual covers must be
specificaily marked to identify the well and its purpose. A copy of the FDEP Southeast District Summary
Sheet is attached for your use when reporting the above information.

{This space was intentionally left blank.}
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2. € ity Assurance/Quality Control Requirements

a. The Engineer of Record shall certify all documents related to the completion all weil construction. The
Department shall be notified immediately of any change of the Engineer of Record.

b. All documents prepared for the geological/hydrogeological evaluation of this project shall be signed
and sealed by a Florida Licensed Professional Geologist or qualified Florida Licensed Professional
Engineer.

c. Continuous on-site supervision by qualified personne! (engineer and/or geologist) is required during all
geophysical logging operations, coring, aquifer testing, casing installation, and cementing operations.

3. Construction Testing Requirements

P

Blow-out preventers shall be installed on the wells prior to penetration of the Floridan Aquifer System.

b. The Department shall be notified within forty-eight (48) hours after work has commenced.

¢. Department approval and Underground Injection Control Technical Advisory Committee (UIC- TAC)
review is required prior to the following stages of construction:

1) Contract documents approval and spud date;

2) Monitor zone & storage zone selections and final ASR & monitor well casing seats;

3) Plugging back pilot hole at base of storage zone; and

4) Method(s) of flow control during recharge of the ASR well during operation and operational
testing.

d. The geophysical logging program, as defined in the Design Report (dated October 25, 1996} and in the
response to a RFI (dated January 29, 1997), during drilling of the ASR well, shall at 2 minimum, include:

1} Pilot hole to approximately four hundred (400) feet below land surface (bls):
Caliper
Natural gamma;
Spontaneous potential; and
Long and short normal electric.
2) Reamed hole to approximately four hundred (400) feet bis:
Caliper.
3) Cased hole to approximately four hundred (400) feet bls:
Temperature log after each stage of cementing unless the cement returns are observed at land
surface; and
Gamma ray log, if needed.
4) Pilot hole to the top of the storage zone at approximately one thousand {(1,000) feet bls:
Caliper;
Natural gamma;
Spontaneous potential; and
Long and short normal electric.
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5) During testing of the uppermost interval of the Floridan aquifer (from 900 to 1,100 feet bls):

Fluid resistivity;

Temperature;

Caliper; and

Flow meter (while pumping at a rate sufficient to stress the aquifer).

6) Reamed hole to the top of the storage zone at approximately one thousand (1,000) feet bls:
Caliper.

7) Cased hole to the top of the Floridan Aquifer approximately one thousand (1,000) feet bls:
Temperature log after each stage of cementing unless cement returns seen at land surfaces,
Cement bond log.

8) During pumping tests during driiling:

Fluid resistivity;

Temperature;

Caliper; and

Flowmeter (with a minimum rate of 250 gpm).

9) Sixteen (16)-inch open hole below the finai casing to approximately 1,300 feet bls:

Caliper;

Natural gamma;

Dual induction;

Spontaneous potential;

Borehole compensated sonic with VDL dispiay;

Temperature (static and dynamic);

Electric (long and short normal);

Downhole tetevision survey; and

Flowmeter (static and dynamic) with a minimum rate of 500 gpm.
10) Completed well:

Downhole television survey;

Temperature (static and dynamic);

Flowmeter (static and dynamic);

Cement Bond Log; and

Caliper.

11) During the twenty-four (24) pump testing:

Temperature; :
Fluid resistivity;

Caliper; and

Flowmeter.

e. Interval tests shail be performed in the storage zone after thorough development of the borehole, to
conduct geophysical logging, determine water quality characteristics (chioride, TDS conductivity,
temperature and pH) and to provide a better definition of the quantitative characteristics (permeability
values) of the zone. Packer testing of the uppermost Floridan aquifer will be used to: 1.) evaluate the
hydraulic or confining characteristics of the zone, 2.) perform geophysical logs, and 3.} coliect water samples
to be analyzed for chlorides, conductivity, total dissolved solids, pH, temperature bicarbonate, calcium,
potassium, sodium, and magnesium. A five (5) gallon sample of formation fluid shall be collected at the
end of the all packer and/or interval tests for which a background sample unaffected by injection can be
obtained and has not already been acquired. Samples should be labeled as to well number, depth, type of
sample and shipped to the Underground Injection Control Program of the Department of Environmental
Protection, M.S. 3530, 2600 Blair Stone Road, Tallahassee FL 32369.2400.

f. The Department shall be notified at least seventy-two (72) hours prior to all testing for mechanical
integrity.
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g. All testing for mechanical integrity must be initiated during normal business hours, Monday through
Thursday.

h. Pressure gages and flow meters shall be instalied on the ASR well prior to initiating ASR activities at the site.

i. The pressure test for the final casing will be accepted if tested with a fluid-filled casing at one-and-a-half
(1.5) times the expected operating pressure with a test tolerance of plus (+) or minus (-} five (5)%.
Verification of pressure gage calibration within six (6) months of test date must be provided with the test

reports.

J- No drilling operations shall begin without an approved disposal site for drilling fluids, cuttings, or waste.
It shall be the Permittee’s responsibility to obtain the necessary approval(s) for disposal prior to the start of
construction.

k. UIC-TAC meetings are scheduled on the second (2nd) and fourth (4th) Tuesday of each month subject to
a five (5) working day prior notice and timely receipt of critical data by all UIC-TAC members.
Department approval at a scheduled UIC-TAC meeting shall be based on the Permittee’s presentation that
shows compliance with Department rules and this permit. Emergency meetings may be arranged when
justified, to avoid undue construction delays. :

. Upon approval by the Department, the monitor zone of each monitor well will be positioned in a transmissive
interval. The monitor zone in each monitor well must have sufficient yield for collection of a representative
sample.

m. Department or Department-delegated local program potable water construction permits must be issued for all
surface piping and appurtenances upstream of the ASR well-head. Bacteriological clearances must be performed
prior to operational testing of the ASR well system.

4. Reporting Requiremeants

a. All reports and surveys required by this permit shall be submitted concurrently to all the members of the
UIC-TAC. The UIC-TAC shall consist of representatives from these agencies:

Department of Environmental Protection, West Palm Beach and Tallahassee;

United States Environmental Protection Agency, Region [V, Atlanta;

United States Geological Survey (USGS), Miami;

South Florida Water Management District (SFWMD), West Palm Beach;

Broward County Department of Natural Resources Protection (BCDNRP), Fort Lauderdale; and
Broward County Public Health Unit (BCPHU), Fort Lauderdale.

b. The Department and other applicable agencies must be notified immediately, within twenty-four hours (24), of
any unusuai events occurring during construction activities (e.g. on-site spills, artesian flows, large volumes of
circulation losses, equipment damage due to: fire, wind, and drilling difficulties, etc.) A written report
describing the incident shall also be given to the Department within seventy-two (72) hours of the start of the
event. In addition, a final written report shall be sent to the Department within two (2) weeks of the event.

The final report shall contain a complete description of the occurrence, a discussion of its cause(s}), and the steps
being taken to reduce, eliminate, and prevent recurtence of the event and all other information deemed necessary
by the Department.
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A drilling and construction schedule shall be submitted to the Department and UIC-TAC prior to site
preparation for the ASR well system.

. Weekly progress reports shall be submitted throughout the construction and cycle testing periods, and

shall include at a minimum the following information:

1} A cover letter summary of the daily engineer report, driller’s log and a projection for activities in the
next reporting period;

2) Daily engineers report and driller’s log with detailed descriptions of all drilling progress,
cementing, testing, logging, and casing installation activities;

3) Lithologic and geophysical logs and water quality test results;

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

5) Weekly water quality analysis and water levels for the monitor welis; and

6) Current status and progress of cycle testing.

. An interpretation of all test resuits and geophysical logs must be provided with al! submittals.

All final casing seat requests, for the ASR well and monitor well shall be accompanied by technical
Justification, including but not limited to, geophysical logs with interpretations, and water quality data.
Monitor well final casing seat request shall address the monitoring of movement of exempted parameters
into the uppermost zone of the Floridan aquifer and monitoring of this zone, if needed.

. Upon completion of analysis of cores and sample cuttings, the Permittee shall contact the Underground

Injection Control Section of the Department of Environmental Protection in Tallahassee to arrange their
transfer to the Florida State Geologic Survey.

. The submittal for the request for approval to plug back the pilot hole to modify the storage zone, shall include:

1} withdrawal test data and interpretations;

2) water quality reports;

3) geophysical log interpretations including flow analysis;

4) identification of storage zone boundaries and characteristics; and

3) demonstration of confinement and evaluation of potential for upconing of poorer quality water.

i. Upon completion of construction and the ¢ycle testing phase of operational testing, a final report shall be

submitted to the Department and TAC. The report shall include, but not be limited to, all information and
data collected under Rules 62-528.605, 62-528.615, and 62-528.635, FAC, with appropriate
interpretations. To the extent possible, the report should include:

1) the transmissivity of the storage zone;

2) the maximum ASR capacity within safe and economical pressure limits;

3) detailed results and analysis of cycle testing;

4) the maximum lateral extent of the storage zone, if the well will be used for storage and recovery of
untreated Biscayne aquifer water;

3) operation and maintenance manual:

6) record (or As-Built) drawings, of the ASR wel), surface equipment, instrumentation and
appurtenances, sealed by the Engineer of Record;

7) summary of all water quality, water level and well performance data collected, with conclusions
and recommendations;
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8) well location must be surveyed relative to permanent reference points by a Florida registered Jand

surveyor, and located on a site plan by latitude and longitude; and
9) mill certificates for all casing.

J- Pursuant to Rule 62-4.080(3), a Permittee may request that a permit be extended as a modification of an
existing permit. A request for an extension is the responsibility of the Permittee and shall be submitted to
the Department before the expiration of the permit. In accordance with Rule 62-4.070(4) FAC, a permit
cannot be extended beyond the maximum five (5} year statutory limit. Should operational testing

need to continue beyond the five (5) years of this permit, the Permittee must renew this construction permit.

K. A request for authorization to use the ASR well shall be submitted at least sixty (60) days prior to the
expiration of this permit.

L. Operational testing of this ASR well shall cease upon expiration of this-permit, unless authorization is

issued by the Department, or a timely renewal application (Rule 62-4.090, FAC) for this construction
permit has been submitted to the Department.

m. In the event the ASR well must be plugged and abandoned, the Permittee shall obtain an FDEP permit, as
required by Rule 62-528.645, FAC.

5. Operational Testing Requirements

a. Operational testing shall not commence without written authorization from the Department.

b. Prior to operational testing, the following items must be submitted for TAC review and Department
approval:

1} adraft operation and maintenance manual with em ergency procedures;
2) borehole television survey of the ASR well and the final casing of the well;
3) lithologic and geophysical logs with interpretations;
4) certification of mechanical integrity and interpreted test data;
5) aquifer test data, analysis and interpretation;
6) detailed cycle testing plan including the number of cycles and duration of cycles;
7) background water quality results from the storage zone for primary and secondary
drinking water standards (62-550, FAC) and minimum criteria parameters (62-520 FAC), as attached;
8) water quality results of the injectant for primary, and secondary standards and minimum
criteria, excluding asbestos, acrylamide, epichiorohydrin and the primary pesticide scan, including
dissolved oxygen and tota} trihalomethanes;

9) surface equipment completion certification or certification of interim completion for the purposes
of testing;

10) signed and sealed record (or As-Built) engineering drawings of As-Buiit conditions of all subsurface,
surface equipment and appurtenances; and
11) flow control plan,

[This space intentionally left blank]
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<. The Permittee shall calibrate all pressure gages, flowmeters, chart recorders, and other related equipment
associated with the ASR well system on a semi-annual basis. The Permittee shall maintain all monitoring
equipment and shall ensure that the monitoring equipment is calibrated and in proper operating condition
at ali times. Laboratory equipment, methods, and quality control will follow EPA guidelines as expressed
in Standard Methods for the Examination of Water and Wastewater. The pressure gages, flow meter, and
chart records shall be calibrated using standard engineering methods.

d. Department or Department delegated local program potable water construction permits must be issued for
all surface piping and appurtenances upstream of the ASR wellhead. Bacteriological ciearance must be
performed prior to operational testing of the ASR system.

. Operational Testing Conditions

a. Upon receipt of written authorization from the Department, the operational testing of the ASR well is
subject to the following conditions:

1) A qualified representative of the Engineer of Record must be present for the start-up operations.

2) Flows to the ASR well shall be monitored and controiled at all times to ensure the maximum

injection rate does not exceed that rate at which the wel! was tested.

3) Any failure of the ASR well monitoring and recording equipment for a period of more than forty-eight
(48) hours shall be reported immediately to the Department. A written report describing the incident
shall aiso be given to the Department within seventy-two (72) hours of the start of the event. In addition
a finaf written report shall be sent to the Department within two (2) weeks of the event. The final
report shall contain a complete description of the occurrence, discuss its cause(s) and the steps being
taken to reduce, eliminate, and prevent recurrence of the event, and all other information deemed
necessary by the Department.

4) The following data shall be collected and reported to the Department in Monthly Operating Reports
(MORs), no later than the fifteenth (15th) day of the month immediately following the end of the
sampling period. The results shall be sent to the Department of Environmental Protection, Southeast
District Office, PO Box 15425, West Palm Beach, Florida, 33416. Copies of the results shalil also be sent
to the Underground Injection Control Section, Bureau of Drinking Water and Ground Water Resources,
Department of Environmental Protection, 2600 Blair Stone Road, Tallahassee, FL 32399-2400.

E

a} ASR well performance:
* total daily flow to/from the well {mg);
* daily average, maximum and minimum injection pressure at the well (psig);
* average maximum and minimum daily flow to/from the well (gpm); and
* cumulative total volume injected and recovered from the well (gal).

b) Cycle Testing: The ASR well shall be monitored during each injection, storage, and recovery
cycle, in accordance with the parameters and frequency listed below.

[This space intentionally left blank]
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| IOPERATIONAL TESTING l
CYCLETESTING NORMAL OPERATIONS
STORAGE [RECOVERY
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Chioride (mg/l) AF5 AFS AFS
Cenductivity (umhos/cm) | AFS AFS AFS
TDS {mg/l) AFS AFS AFS
Total Trihalomethanes (mg/l) AF AF | AF | AF | AF
Temperature (°C) AF AF | AF
pH {std units) AF AF AF
Turbidity (NTU) AF AF AF
Total Iron (mg/h 1 AF AF AF
Total Alkalinity (ma/l) AF AF AF
Sulfate {mg) AF AF AF
Gross Alpha (pCifl) AF | AF | AF | AF A A
Dissolved Oxygen (mg/l) AF | AF | AF | AF
Iron Hydroxide (mg/l) AF | AF | AF | AF
Primary, Secondary and
Minimum Criteria A A
A:ASR-1 F:FMW-1 S:SMW-1 (if constructed)

¢} TKN and ammonia shall be sampled if background water quality data show significant
differences when compared with the results of the injectant.

d) The Department may require the monitoring of additional parameters if water quality
monitoring of the Biscayne aquifer or the injection fluid indicates any of the following:

(i) quality of the injectant is deteriorating;
(ii) results of the sampling indicate significant differences in water quality during
consecutive sampling events; and
(1ii) a source of contamination to the ASR storage zone is discovered that was not
addressed in the permit.

5) A minimum of three (3) well volumes of fluid shall be evacuated from the well prior to sampling for the
chemical parameters listed above.
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6) All data submissions, including MOR's, shall be clearly identified on each page with facility name,
identification number, date of sampling/recording, operator’s name, license and telephone number,
and type of data shown. The lead plant operator or higher officiai must sign and date each
submittal. A copy of the Southeast District, UIC Section, MOR summary sheet is attached for
your use.

b. No fluids shall be injected without prior written authorization from the Department.

¢. The only source of injectant shall be water meeting all Primary and Secondary drinking water quality
standards and minimum criteria unless otherwise exempted.

7. Signatories

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

b. In accordance with Rule 62-528.340(4), FAC, all reports shall contain the foilowing certification:

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

,h .
[ssued this /5-{ day of Od(?{?ff , 1997

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

L\L'\/ Ckéi;o-é%guiiar :@

Director of District Management
Southeast District
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PRIMARY DRINKING WATER STANDARDS
Updated January 1996
PARAMETER
Alachlor Ethylene dichloride (1,2-Dichicroethane)
Aldicarb Fiuoride

Aldicarb sulfoxide
Aldicarb sulfone

Aroclors (Polychlorinated Biphenyls or PCB's)

Alpha, Gross

Antimony

Arsenic

Asbestos

Atrazine

Barium

Benzene

Benzo(a)pyrene

Beryilium

Bis{2-ethylhexyl) adipate (Di{2-ethylhexyl)
adipate)

Bis(2-ethylhexyi) phthalate (Di(2-ethyihexyl)
phithalate)

Cadmiurn

Carbofuran

Carbon Tetrachioride (Tetrachloromethane)
Chlerdane

Chlor  nzene (Monochiorobenzene)
Chiot  ylene {Vinyl Chlcride)
Chromium

Coliforms, Total

Cyanide

2,4-D (2,4-Dichiorophenoxyacetic acid)
Dafapon (2,2-Dichicropropionic acid)
Dibromochicropropane (DBCP)

1,2-Dibromoethane (EDB, Ethylene Dibromide)

1,2-Dichlorcbenzene (o-Dichiorobenzene)

1,4-Dichlorobenzene (p-Dichlorobenzene or Para

Dichiorobenzene)

1,2-Dichloroethane {Ethylene dichioride)
1,1-Dichioroethyiene (Vinylidene chioride)
cis-1,2-Dichioroethylene (1,2-Dichiorethylene)

trans-1,2-Dichloroethylene (1,2-Dichiorethylene)

Dichloromethane (Methylene chloride)
1,2-Dichloropropane

Di(2-ethylhexyi) adipate (Bis(2-ethylhexyl)
adipate)

Di(2-ethylhexyl) phthalate (Bis{2-ethylhexyh)
phthalate)

Dinoseb

Diquat

£DB (Ethylene dibromide, 1,2-Dibromeethane)

Endothall
Endrin
Zthy rene

Glyphosate {Roundup)

Gross Alpha

Heptachlor

Heptachior Epoxide

Hexachlorohenzene (HCB)
gamma-Hexachiorocyclohexane {Lindane)
Hexachiorocyclopentadiene

Lead

Lindane (gamma-Mexachlorocyclohexane)
Mercury

Methoxychior

Methylene chioride (Dichioromethane)
Monochlorobenzene {Chlorobenzene)
Nickel

Nitrate {as N)

Nitrite (as N)

Total Nitrate + Nitrite (as N)

Oxamyl

Pentachiorophenol

Perchloroethyiene (Tetrachlorcethylene)
Picloram .
Polychiofinated biphenyl (PCB or Aroclors}
Radium

Roundup (Glyphosate

Selenium

Silver

Silvex (2,4,5-TP)

Simazine

Sodium

Styrene (Vinyi benzene)
Tetrachloroethylene (Perchioroethytene)
Tetrachioromethane {Carbon Tetrachicride)
Thaliium

Toluene

Toxaphene

2,4,5-TP {Siivex)

1.2.4-Trichlorobenzene
1.1,1-Trichloroethane
1,1,2-Trichloroethane

Trichioroethylene (Trichioroethene, TCE)
Trihalomethanas, Total

Vinyl Chloride (Chloroethylene)

Xylenes (totai)
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SECONDARY DRINKING WATER STANDARDS
Aluminum
Chioride
Coior
Copper
Corrosivity
Ethylbenzene
Fluoride
Foaming Agents (MBAS)
tron
Manganese
Qdor
pH
Silver
Sulfate
Tehiene
Total Dissolved Solids {TDS)
Xylenes
Zine
MUNICIPAL WASTEWATER MINIMUM CRITERIA
GROUND WATER MONITORING PARAMETERS
INORGANICS Ammonia
Nitrogen (organic)
Orthophosphate (soluble)
Phaosphorus
Total Kjeidahi Nitragen
VOLATILE ORGANICS Chioroethane
Chloroform

Base/Neutral Organics

PESTICIDES AND PCBs

Acid Extractables

Other

para-Dichiorobenzene
1,2-Dichloroethylene (cis-1,2-Dichloroethylene or trans-1,2-Dichloroethylene)

Anthracene
Butylbenzylphthaliate
Dimethylphthaliate
Naphalene
Phenanthrene

Aldrin
Dieldrin
Dioxin

2-chlorophenol
Phenol
2,4 6-trichlorophenol

Conductivity
Biological Oxygen Demand
Temperature
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BEFGRE THE STATE OF FLCRIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
IN RE:

OGC File No. 98-0411
Broward County

Petition for Water Quality
Exemptions by
City of Fort Lauderdale

FINATL, ORDER

BY THE DEPARTMENT:

On November 6, 1996, the Department received from the City of
Fort Lauderdale (Petitioner) a petition for exemptions, pursuant
to rule 62-520.500 of the Florida Administrative Code. The
Petitioner requested relief from rule 62-520.420 of the Florida
Administrative Code (standards for Class G-I and Class G-IT
ground water}, for an installation that will discharge into a

Class G-II ground water. The exemptions are color (exemption
s e T s Ty

request 100 color units, maximum contaminant level (MCL) 15 color

—————— T

units), odor (exemption regquest 8 odor threshold number, MCL
-_...p—w-—-——._.,,__,_.—l—--.___-_—-_ e

3 odor threshold number), and iron (exemption request 6.0 mg/L,

MCL 0.30 mg/L). The installation is the City of Fort Lauderdale

Fiveash Water Treatment Plant (WTP) aquifer storage and recovery
(ASR) facility, which is to be located at 4321 N.W. 9 Avenﬁe,
Fort Lauderdale (latitude 26°10'30" north and longitude 80°09'15"
west) in Broward County, Florida.

After reviewing the petition, the Department has concluded

that the requirements and.criteria set forth in rule 62-520.500



of the Florida Administrative Code have been satisfied. A copy
of the Department's Intent to Grant is attached as Exhibit r.

The letter with the Notice of Intent, notified the petitioner
of the Department's proposed agency action and advised it of its
right to a hearing pursuant to sections 126.569 and 120.57 of the
Florida Statutes. on May 13, 1998, notice waé given in the Sun

Sentinel, Fort Lauderdale, Florida, and on May 8, 1938, notice

was published in the Florida Administrative Weekly, informing the

public of the Department's intended action and offering an
opportunity for hearing pursuant to sections 120.569 and 120.57
of the Florida Statutes. A copy of these notices are attached as
Exhibits IT and IIT, respectively.

The petitioner and interested parties having been advised of
their rights under chapter 120 of the Florida Statutes, and
having failed or declined to file a petition pursuant to sections
120.56%9 and 120.57 of the Florida Statutes are hereby deemed to
have waived those rights.

IT IS THEREFORE ORDERED that the petition of the City of Fort
Lauderdale requesting exemptions under rule 62-520.500 of the
Florida Administrative Code from the color, odor, and iron water
quality criteria set forth in rule 62-520.420 of the Florida
Administrative Code for the ground waters specified herein is

hereby GRANTED, subject to the conditions:

(a} The exemptions are granted for the duration of the Fort
Lauderdale Fiveash WTP raw water ASR Class V well

construction permit, 0128340-003-UC. Future exemptions must



be petitioned for by the applicant in conjunction with an

operation permit for any ASR project at this site.

{b) The exemptions provide relief only from the color, odor, and

iron standards contained in rule 62-550.320 of the Florida

Administrative Code, as referenced in rule 62-520.420 of the

‘Florida Administrative Code at the approved alternative

levels of 100 color units, 8 odor threshold number, and

€.0 mg/L, respectively. All other ground water gquality
standards, including the primary drinking water standards
contained in rule 62-550.310 of the Florida Administrative
Code, and the minimum criteria contained in rule 62-520.400
of the Florida Administrative Code, apply to this ASR

project.

(c) The petitioner shall monitor water quality in accordance with

(d)

the specific conditions of construction permit 0128340~003-UC
and any authorization for operational testing issued under
that permit.

If any of the conditions in 1. and 2. below occur because of
injection at the Fort Lauderdale Fiveash WTP Raw Water
Aquifer Storage and Recovery Facility, injection into the ASR
well shall cease until a water quality criteria exemption
that addresses any additional parameters exceeding water
quality standards, or an aquifer exemption pursuant to rule
62-528.300(3) of the Florida Administrative Code, as
appropriate, has been obtained.

1. surficial Aquifer Monitor Well



a. The MCL is exceeded for any parameter contained in the
primary drinking water standards; or

b. The MCL or natural background level (whichever is
poorer) 1is exceeded for any parameter contained in the
secondary drinking water standards or minimum criteria.

2. Storage Zone Monitor Well

a. The MCL is exceeded for any parameter contained in the
primary drinking water standards; or

b. The MCL or natural background level {whichever is
poorer) is exceeded for any parameter contained in the
secondary drinking water standards or mininmum criteria
except color, odor, or iron; or

c. Color, odor, or iron exceed the approved alternative
level of 100 color units, 8 odor threshold number, and
6.0 mg/L, respectively.

{e) The permittee shall use the data obtained during operational
testing to assess the distance from the ASR well that *he
color, odor, and iron standard would be exceeded. Based on
the reassessment, the permittee shall determine if additional
monitoring is necessary to protect underground sources of

drinking water prior to obtaining an operation permit.

These exemptions, unless otherwise ordered, shall be valid
for the duration of the Fiveash WTP ASR project Class V well
construction permit. Additionally, the applicant must petition
the Department for exemptions in conjunction with an operation

permit for any ASR project at this site.



Any party to this order has the right to seek judicial review
of the order pursuant to section 120.68 of the Florida Statutes
by the filing of a Notice of Appeal pursuant to rule 9.110 of the
Florida Rules of Appellate Procedure, with the Clerk of the
Department in the Office of General Counsel, 3900 Commonwealth
Boulevard, Mail station #35, Tallahassee, Florida 32399-3000; and
by filing a copy of the Notice of Appeal, accompanied by the
applicable filing fees, with the appropriate District Court of
Appeal. The Notice of Appeal must be filed within 30 days from

the date this Order is filed with the Clerk of the Department.

DONE AND ORDERED this o7 day of Clalﬁﬁf- 1998 in

Tallahassee, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

\\i):J€L;WWQ¥§g~L£)Qie“dlﬁﬁﬂ)

VIRGINIA B. WETHERELL
Secretary

3500 Commonwealth Boulevard
Tallahassee, Florida

Telephone: (904)488-1554

Copies furnished to:

Carlos Rivero-deAguilar, DEP/West Palm Beach
Richard bDrew

Al Mueller, DEP/West Palm Beach

Bill Cocke, DEP/West Palm Beach

Richard J. Deuerling

Cynthia Christen

Cathy McCarty

Nancy Marsh, EPA/Atlanta

Anne Murray, Montgomery Watson/Plantation
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(®) A statement of how and when each petitioner received
notice of the Department's action or proposed action;

7% A statement of how each petitioner'’s substantial interests
¢ .fected by the Department's action or proposed action;

(d) A statement of the material facts disputed by Petitioner,
if any;

{(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department's action or proposed
action;

(f) A statement of which rules or statutes petitioner contends
require reversal or modification of the Department's action or
proposed action; and

{(8) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take
with respect to the Department's action or proposed action.

A petition that does not dispute the material facts on which the
Department’s action is based shall state that no such facts are
in dispute and otherwise shall contain the same information as
set forth above, as required by rule 28-106.301 of the Florida
Administrative Code.

Because the administrative hearing process is designed to
formulate final agency action, the filing of a petition means
that the Department's final action may be different from the
position taken by it in this order. Persons whose substantial
interests will be affected by any such final decision of the
Department on the application have the right to petition to
become 2 party to the proceeding, in accordance with the
re- “-ements set forth above.

2560 Section XII - Miscellaneous

Mediation under section 120.573 of the Florida Statutes is not
avatlable for this proceeding,

The application is available for -public inspection dunng
normal business hours, 8:00 a.m. ~ 5:00 p.m., Monday through
Friday, except legal holidays, at the Tallahassee Office, 2600
Bilair Stone Road, Room 212E, Tallahassee, Florda
32399-2400.

NOTICE OF AVAILABILITY
A FINDING OF NO SIGNIFICANT

determined that the p
Treatment Facilities will

$10,476,000 consisting

$2.%¢6,000 for Phase I, and
$7,930,000 for Phase ] i

xpected to qualify fora

act can be obtained by wrnting"
Water Faciliies Funding, Depa

Significant
Bureau
Envi
ToMlahassee, Florida 32399-2400.




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

OGC File No. 98-0411
Broward County

In the Matter of an )
Petition for Water Quality )
Exemptions, ' ' )
City of Fort lLauderdale )
Fiveash Water Treatment Plant)

INTENT TO GRANT

The Department of Environmental Protection gives notice of
its intent to grant water guality criteria exemptions to the City
of Fort Lauderdale's Fiveash Water Treatment Plant, Mr. Gregory
A. Kisela, Public Services Director, 949 N.W. 38 Street, Fort
Lauderdale, Florida, 33309 for the proposed project as detailed
in the petition specified above. The Department is issuing this
Intent to Grant for the reascons stated below.

On September 9, 1996, the Department received a petition from
the applicant, City of Fort Lauderdale (City), for the exemptions
for installations discharging into Class G-II ground water
pursuant to rule 62-520.500 of the Florida Administrative Code.
The City requested exemptions from ground water standards
contained in rule 62-520.420(1) of the Florida Administrative
Code. Specifically, the petition requested exemptions from three
secondary drinking water standards, color, odor, and iron, which
are incorporated as ground water standards. The exemption
request for color is 100 color units and the maximum contaminant

level (MCL) for color contained in the secondary drinking water

EXHIBIT I
1



standards i; 15 cclor units. The exemption reguest for odor is
8 odor threshold number and the MCL for odor contained in the
secondary drinking water standards is 3 cdor threshold number.
The exemption request for iron is 6.0 mg/L and the MCL fbr iron
contained in the secondary drinking water standards is 0.30 mg/L.
As secondary drinking water standards, these standards are
aesthetically based and do not pose a health threat at the
requested levels. The installation is the Fiveash Water
Treétment Plant (FWTP) Aquifer Storage and Recovery (ASR)
Facility which is located at 4321 N.W. 9 Avenue, Fort Lauderdale,
Florida, in Broward County. The water to be used for this ASR
project is raw ground water from the Prospect Wellfield. The
source of the raw ground water for the Prospect Wellfield ié the
Biscayne aquifer. The receiving aquifer is the upper Floridan
aquifer.

The Department also has permitting jurisdiction under chapter
403 of the Florida Statutes. The preoject is not exempt from
permitting procedures. The Department has determined that in
addition to the exemptions, a constructicn permit is required for
the facility.

The Department has reviewed the above petition for the
exemptions under the requirements of rule 62-520.500 of the
Florida Administrative Code, and hereby gives notice of its
intent to grant the exemptions to FWIP for its aguifer storage

and recovery facility based on the following findings:

(1) Granting these exemptions is clearly in the public interest.



(2)

Storing excess water of good quality by ASR projects for
future use meets the public demand for a reliable supply of
water at a reasonable cost, while not adversely affecting the
environment. The water to be used for this ASR operation has
a total dissolved solids (TDS) concentration that ranges
between 270 mg/L and 545 mg/L. The secondary drinking water

standard for TDS is 500 mg/L. The receiving aquifer has TDS

concentration estimated to be between approximately 1,000 to

5,000 mg/L. Since the injected fluid will have a lower
concentration of TDS than the ground water in the "injection
zone, and it meets all of the primary drinking water
standards, storing excess water of good guality using ASR
technology for future use meets the public demand for a
reliable supply of water at a reasonable cost, while not
adversely affecting the environment. Granting the water
guality criteria exemptions for color, odor, and iron will
provide a cost effective method of storing excess raw water
during the wet season to be used after treatment for potable
water needs when the demand is high and the supply is low
during the dry season. ASR can minimize salt water intrusion
by reducing the impacts of welifield pumping during the dry

Sedasoll.

Compliance with presently specified criteria is unnecessary
for the protection of present and future potable water

supplies.,



(3)

(4)

The storage zone water of the upper Floridan aguifer system
is classified as Class G~II ground water (TDS concentration
of less than 10,000 mg/L), but is not potable without
significant treatment. When water from this aguifer is
withdrawn for potable use, it is typically treated by reverse
osmosis tecﬁnology which would reduce the color,‘odor, and

iron concentrations to below the drinking water standards.

Granting the exemptions will not interfere with existing uses

or the designated use of the waters or of contiguous water.

A well inventory and water use survey was conducted within
the FWTP area. There are no existing uses of the Floridan
aquifer within a one mile radius of the ASR well and no
future wells are anticipated. Existing uses of the Floridan
aquifer in the vicinity of the FWIP beyond a one-mile radius
from the ASR site are for other ASR facilities, ambient

monitoring, and Class I injection well monitoring.

The economic, environmental, and social costs of compliance
with existing criteria outweigh the economic, environmental,

and social benefits of compliance.

Compliance with the criteria would mean that the recharge
water would have to be treated before being injected. The
treatment method dsed'by the FWTP is lime softening. The

operational costs for providing the additional treatment



(5)

necessary for the removal of color, odor, and iron to the
secondary drinking water standard MCLs prior to injection is
estimated to be $0.45 per 1000 gallons of water by lime_
softening treatment. Granting a water quality criteria
exemption for color, odor, and iron would provide a cost
effective method of storing raw water for potable water needs

when the demand is high and the supply is low, thereby

offsetting the use of ground water.

The exemption for color, odor, and iron will not result in
any adverse environmental impact to either the receiving
agquifer or to'any existing or anticipated future use of the
agquifer, since the water in the receiving aquifer is brackish
and can not be used without treatment. The ASR operation
will improve the water quality of the storage zone by

reducing the TDS concentration.

An adequate monitoring program approved by the Department has
been established to ascertain the location of the stored
water, to detect any leakaée of the stored water to other
aquifers or surface waters, and to detect any adverse effect

on underground geologic formations or waters.

This program has been designed to meet the requirements set
forth in rule 62-528.615 of the Florida Administrative Code.
TwWo monitbring wells will be constructed, one within the ASR

storage zone, and another in the surficial aguifer system



(6)

overlying the ASR storage zone. Monitoring will include
recharge water quality, recovered water gquality, quality of
water in the.ove;lying surficial agquifer system, and effects
of the storage plume on the ambient water quality and.
geologic formation within the storage zone aguifer. These
monitoring data will be reported and reviewed on a monthly

basis.

The exemptions will not present a danger to the public

health, safety, or welfare.

The recharge water is raw water from the Biscayne aquifer
used to supply the FWTP and meets all primary drinking water
standards. Color, odor, and iron are regulated as secondary
drinking water standards. Secondary drinking water
standards, by definition, are aesthetically based.
Exceedence of the secondary drinking water standards for
color, odor, and iron at the alternative levels requested
should have no adverse effects upon the health or safety of

persons or on the Floridan oxr Biscayne aquifer systems.

If water from the upper Floridan aquifer-system in the
vicinity of the FWTP were to be used for a potable water
supply in the future, an advanced form of water treatment,
such as reverse osmosis, would be required because of the

elevated TDS levels. This method of water treatment would



the

(a)

()

(<)

alsc remove the slightly elevated concentrations of color,

odor, and iron in the raw water.

The Department intends to grant these exemptions subject to’

following conditions:

The exemptions are granted for the duration of the Fort

Lauderdale Fiveash Water Treatment Plant raw water ASR

Class V well construction permit, 0128340-003-UC. Future
exemptions must be petitioned for by the applicant in
conjunction with an operation permit for any ASR project at

this site.

The exemptions provide relief only from the color, odor, and
iron standards contained in rule 62-550.320 of the Florida
Administrative Code, as referenced in rule 62-520.420 of the
Florida Administrative Code at the approved alternative
levels of 100 color units, 8 odor threshold number, and 6.0
mg/L, respectively. All other ground water quality
standards, including the primary drinking water standards
contained in rule 62-550.310 of the Florida Administrative
Code, and the minimum criteria contained in rule 62-520.400
of the Florida Administrative Code, apply to this ASR

project.

The permittee shall monitor water quality in accordance with

the specific conditions of construction permit 0128340-003-UC



(d)

and any authorization for operational testing issued under

-that permit.

If any of the conditions in 1. and 2. below occur because of
injection at the Fort Lauderdale Fiveash Water Treatment
Plant Raw Water Aquifer Storage and Recovery Facility,

injection into the ASR well shall cease until a water quality

criteria exemption that addresses any additional parameters

exceeding water guality standards, or an aguifer exemption
pursuant to rule 62-528.300(3) of the Florida Administrative

Code, as appropriate, has been obtained.
1. Surficial Aquifer Monitor Well

a. The MCL is exceeded for any parameter contained in the

primary drinking water standards; or

b. The MCL or natural background level (whichever is
peorer) 1s exceeded for any parameter contained in the
secondary drinking water standards or minimum criteria.

2. Storage Zone Monitor Well

a. The MCL is exceeded for any parameter contained in the

primary drinking water standards; or



b. The MCL or natural background level (whichever is
poorer) is exceeded for any parameter contained in the
secondary drinking water standards or minimum criteria

except color, odor, or iron; or

c. Color, odor, or iron exceed the approved alternative
level of 100 color units, 8 odor threshold number, and

6.0 mg/L, respectively.

(e) The permittee shall use the data obtained during operational
testing to assess the distance from the ASR well that the
color, odor, and iron standard would be exceeded. Based on
the reassessment, the permittee shall determine if additional
monitoring is necessafy to protect underground sources of

drinking water prior to obtaining an operation permit.

Pursuant to section 403.815 of the Florida Statutes, and DEP
rule 62-103.150 of the Plorida Administrative Code, you (the
applicant) are required to publish at your own expense the
enclosed Notice of Intent to Grant the Water Quality Exemption.
The notice shall be published one time only withih 30 days, in
the legal ad section of a‘newspaper of general circulation in the
area affected. For the purpose of this rule, "publication in a
newspaper of general circulation in the area affected" means
publication in a newspaper meeting the reguirements of sections
50.011 and 50.031 of the Florida Statutes, in the county where

the activity is to take place. The applicant shall provide an



original copy of the proof of publication to Mr. Richard
Deuerling of the Department, at 2600 Blair Stone Road, Twin
Towers Office Building, Mail Station 3530, Tallahassee, Florida
32399-2400, within seven days of pubiication. ‘Failure to publish
the notice and provide proof of publication within the allotted
time may result in the denial of the exemption.

The Department will grant the exemption unless a petition for
an administrative proceeding (hearing) is filed pursuant to the
provisions of sections 120;569 and 120.57 of the Florida
Statutes.

A person whose substantial interests are affected by the
Department's proposed exemption decision may petition for an
administrative proceeding (hearing) in accordance with sections
120.569 and 120.57 of the Florida Statutes. The petition must
contain the informatian set forth below and must be filed
(received) in the Office of General Counsei:df the Department at
3900 Commonwealth Boulevard, Mail Station #35, Tallahassee,
Florida 32399-3000. Petitions filed by the exemption applicant
and the parties listed below must be filed within 21 days of
receipt of this intent. Petitions filed by other persons must ke
filed within 21 days of publication of the public notice or |
within 21 days of their receipt of this intent, whichever first
occurs. Under section 120.60{3) of the Florida Statutes,
however, any person who asked the Department for notice of agency
action may file a petition within 21 days of receipt of such
notice, regardless of the date of publication. The petitioner

must mail a copy of the petition to the applicant at the address

10



indicated above, at the time of filing. The failure of any
person to file a petition within the time period shall constitute
a waiver of that person's right to request an administrative
determination (hearing) uﬁdér sections 120.569 and_120;57 of the
Florida Statutes, or to intervene in this proceeding and
participate as a party to it. Any subseguent intervention (in a
proceeding initiated by another party) will only be at the
discretion of the presiding oéficer upon the filing of a motion
in &émpliance with rule 28-106.205 of the Florida Administrative
Code.

A petition that disputes the material facts on which the
Department's action is based must contain the following
information:

(a) The name, address, and telephone number of each
petitioner, the applicant's name and address, the Department File
Number and the county in which the project is proposed;

(b) A statement of how and when each petitioner received
notice of the Department's action or proposed action;

{c) A statement of how each petitioner's substantial
interests are affected by the Department's action or proposed
action;

(dj A statement of the material facts disputed by Petiticner,
if any;

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department's action or proposed

action;

11



(f) A statement of which rules or statutes petitioner
contends reguire reversal or modification of the Department's
action or p:oposed action; and _

(g) A statement of the relief sought by petitioner, ététing
precisely the action petitioner wants the Department to take with
respect to the Department’s action or proposed action.

A petition that does not dispute the material facts on which
the Department's action is based shall state that no such facts
are.in dispute and otherwise shall contain the same information
as set forth above, as reguired by rule 28-106.301 of the Florida
Administrative Code.

Because the administrative hearing process is designed to
formulate final agency action, the filing of a petition means
that the Department's final action may be different from the
position taken by it in this notice. Persons whose substantial
interests will be affected by any such final decision of the
Department on the application have the right to petition to
become a party to the proceeding, in accordance with the
requirements set forth above.

Mediation under section 120.573 of the Florida Statutes is
not available for this proceeding.

Any party to this order has the right to seek judicial review
of it under section 120.68 of the Florida Statutes, by filing a
notice of appeal under rule 9.110 of the Florida Rules of
Appellate Procedure with the clerk of the Department in the
office of General Counsel, Mail Station 35, 3900 Commonwealth

Boulevard, Tallahassee, Florida 32399-3000, and by filing a copy

i2



of the notice of appeal accompanied by the applicable f£iling fees
with the appropriate district court of appeal. The notice of
appeal must be filed within 30 days after this order is filed
with the clerk of the Department. |

DONE AND ENTERED this 244 _ day of /{;v:/ 1998

in Tallahassee, Florida.

\Z;‘L?D\ CYON-

£¢virginila B. Wetherell
Secretary

State of Florida Department

of Environmental Protection
The Douglas Building

3900 Commonwealth Boulevard
Tallahassee, Florida 3239$9-3000

Copies furnished to:

Carlos Rivero-dedguilar, DEP/WPB

Richard Drew

Al Mueller, DEP/WPB

Richard Deuerling, P.G.

William Cocke, P.G., DEP/WPB

Cynthia Christen

Nancy Marsh, EPA/Atlanta

Cathy McCarty, P.G.

Anne Murray, P.G., Montgomery Watson/Plantation
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STATE OF FLORIDA :
DEPARTMENT OF ENVIRONMENTAL PROTECTION
NOTICE OF INTENT -
TG GRANT WATER QUALITY CRITERIA EXEMPTIONS

The Department of Envirenmental Protection gives ng-
tice of its intent to grant water quality criteria gxemptions
ta the Cily of Fort Cauderdale’s Fiveash Water Treatment
Prant, Mr.’ Gregory A, Kisela, Public Services Director, 949
NW 38 Street, Fort Lauderdale, Figrida 33309 tor the pro.

& e e

gosed project as detailed in the petitign specified abova. |8

he Department s issuing this Intent to Grant lar the
reasons slated befow. . -
. On September 9, 1994, the Dapariment raceived a pati-+
tion from the applicant. City of Fort Lau;tergareécny , for
the exemptions for instaiations dischar, mg inta Clags G-Il
imund waler pursuant to rule 62-520508 of the Flgrida
dministrative Code. The CII?' requested exgmsgtrons from
a o

)

31mund water standards confained in rule 5 0.420? af

e Fiorida Administrative Goda, Specifically, the petltion
fequested exemplions from three secandary drinking wa-
ter standards, color, odar, ang iron, which are incorporat-
ed as ground water sfangards. The exemption request lor

color i3 100 calor units and the maximum contaminant
level (MCL) for color contained in the secondary drinking
waler standard is 15 color units, The exemption request Ior
odor is 8 odar threshole number and the MCL for adar
contained in the secondary drinkin L waler standards Is 3
ader thrashold aumber. ThHe exemplion request for iron is |
§.0 mg/L and the MCL for iran contained in the secondary
drinking water standarcs is .30 mgsl. As seconda

1y

drinking water standards, these standargs are aesth tical-
Iy based and do nagt posz 2 health threat at the requesied
tevels. The installation is the Fiveash Water Treatment

Plant (FWTPF) Aguifer S!craa? ang Recovery {ASH,\ Eacility
which is located at 4321 NW 9 Avenue, Fort Lavderdale,
Flofida, in Broward County. The water fa be used for this
ASR %roiect 'S raw ground water from the Prospect Welf-
field, The saurce of the raw ground water for the Praspsct
Wellfield is the Biscayne aguifer. The receiving aquifer is ;
the upper Floridan aquilar,

A persan whose subistantial interests are zflected tiy the
Department's propased water quality exemplion decrsion |-
mag pelition far dn administrative hearm& n 2ecordance

ith sections 120.56% an¢ 120.57 of the Flarida Statytes.
The petition must contain the information set forth below
and must be filed (receivad] in the Department's Olfice of
General Counsel, 3860 Commonwealth Boulavard, Mail
Station 35, Tallahassee. Florida 32398-300¢, Pefitions )
must be filed within faurtasa {14} days of putilication of this
public notice or within fourteen (14Ffdays af receipt of the
notice of intent, whichever accurs st A petiioner must
mait a copy of tha petition tg the a plicant at the address
indicated above, at the time of fi ing. The {alure of an
Ferson {a fiie 2 patition within the appropriate ime period
shall constitute a waiver of hal person's right to request
an administrative determination (hearing} under Sections

-y

120.569 and 120.57 of the Flarida Statutes, or to ntarvene |t -

in this proceeding and pariicipate as a party ta it, An
subsequent intarvention wiil De only at the discretion af the
aresiding efficer upon the tilin of 2 maotion In compliance

-1

T

wilh rule 28-106.205 of th= Flarida Administrative Coda,

A petitian must contain the following informatian: ga}?he
name, address, and teleshone number of each peif lenar;
the Department's OGC Fila Mumber 98-0411}) and the

-7

gounty in which the subject matter or ag ivity Is ldcated: {!3 e ———

a statement of how and when each pelitioner recaive
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epartment’s astion; (d) a statement ai the material facts

disputed b{ the petitioner, it any, (B} a statement of facts
that the petitioner contends warrant reversai or modifica.
tion of the Department’s action; ﬁf} a statement of which
ruies or statutes the petitioner comy ends require reversal or

-

moditication of the Depariment's action and (g} a state.
ment of the relia! soughit by the petitionar, stating recisely
}hg action that the petilioner wants the Department to
ake,

Because the administrative hearing process Is designed
to formulate final agency zction, the filing of a pefition 1
means that the Deioartmem's final agtion may he diiferent i
from the position faken by itin this notice ¢t Intent. Per-

sens whose substantial inlarests will be aftected by an

sueh linal deciston of the Deganment on the applicatich
have the right 10 petitian ta hecome a party 1o the pro.
cgedrng. i aceordance with the requirements set forth ;
ahova,

Mediation under section 120.573 of the Florida Statutes
Is not avaiiable for the preceeding. . -l
._Thewater quality exematien criteria s available for pub-
lic inspection during normal. business hours, B:00 am. to

500 pm,, Maonday ¢ fough Frida: . axtept legal holidags, atf~—

the Department of Enviranemental Protection, Southeast
District office, 400 North Cangress Avenue, West Patm

Beach, Florida 33401, Piease contast Bill Cocke at (561:
681-6591 or Len Fishkin at (361) 68 16745 1o additlonal
information or to obtain 2 <2py of the Notice of Intent to
Grant or Statement of Fac:' R

Lucy Masilah

ity Clerk ' L . R -

May 3, 1998

EXHIBIT II
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8Y72 Denial, addition of 8 nursing home beds, Palm Beac
Cowaty/Subdistrict 4, Health Care and Retirement Corporatjfn
of Afperica d/b/a Heartland Health Care and Rehabilitgfion
Center\- Boca Raton, (PRH) same as applicant

8974 Qenial, addition of up to 8 nursing home bedd, Paim
Beach Cognty/Subdistgct 4, Mariner Health Carefof Lake
Worth, Inc. \(PRH) same as applicant

8976 Denia\ addition of 4 hospital based skillegfnursing care
beds through e conversion of 4 acute care Jeds, Broward
County, AMISOQ (North Ridge Hospital), Jic. d/bfa North
Ridge Medical CeNter, (PRH) same as applighnt

8977  Denial, addidon of 6 hospital basedfskilled nursing unit
‘beds, Broward Cougty, University Jospital, Ltd. d/b/a
Columbia University Nospital and Medical Center, (PRH)
same as applicant

8978 Denial, addition o}l hospital based skilled nursing
beds, Broward County, Broward Hospital District,
(PRH) same as applicant

8981 Denial, establish an A\ bed hospital based skilled
nursing unit, Dade County/Jubd¥trict I, Larkin Community
Hospital, Ine. d/b/a LarkinCommuNity Hospital, (PRH) same
as applicant

8981 Supports denialf establish an\8 bed hospital based
skilled nursing unit/ Dade County/bdistrict 1, Larkin
Community Hospityf, Inc. d/b/a Larkin C§ymmunity Hospital,
(PRH) South Miag Hospital, Inc.

8982 Denial, gfdition of 12 hospital based skilled nursing
beds, Dade Cofnty/Subdistrict 1, South MiamNHospital, Inc.,
{PRH) same # applicant

8983 Appfoval, establish a 17 bed hospital baed skilled
nursing uftt, Dade County/Subdistrict 1, Tenet HeaghSystem
North $hore, Inc., (PRH) Larkin Community HospRal, Inc.
d/bfa Yarkin Community Hospital

898Y Approval, establish a 17 bed hospital based sijled
nygSing unit, Dade County/Subdistrict 1, Tenet HealthSyskm
plorth Shore, Inc., (PRH) South Miami Hospital, Inc.

Department

wings to which all
g counties: BAY (1),
BREVARD (2), BROWARD
(1), COLLIER (1), DADE

LEON (1), MANA ,
ORANGE U (4), , PASCO
(2), PINELL NST. LUCIE

A (1), SEMINOLE (2), VOLUSIA (
TIME: May 8, 1998, 9:00 a.m. (EST)

DEPARTMENT OF ENVIRONMENTAL PROTECTION

NOTICE OF INTENT TO GRANT WATER
QUALITY EXEMPTION

The Department of Environmental Protection gives notice of
Its intent to grant water quality exemptions for the aesthetically
based secondary drinking water standards for color (standard
15 color units, exemption limit 100 color units), odor (standard
3 odor threshold number, exemption limit 8 odor threshold
number), and iron (standard C.30 mg/L, exemption limit 6.0
mg/L) to the City of Fort Lauderdale, Gregory A. Kisela,
Public Service Director. The water quality exemption is for the
raw water aquifer storage and recovery (ASR) demonstration
project at the City of Fort Lauderdale’s Fiveash Water
Treatment Plant (FWTP). The exemptions are granted for the
duration of the FWTP raw water ASR Class V well
construction permit, Future exemptions must be petitioned for
by the applicant in conjunction with an operation permit for
any ASR project at this site. The raw water ASR well is located
at the Fiveash Water Treatment Plant on 4321 N. W. ¢ Avenue,
Fort Lauderdale, Florida, in Broward County.
A person whose substantial interests are affected by the
Department's proposed exemption decision may petition for an
administrative proceeding (hearing) in accordance with
sections 120.569 and 120.57 of the Fiorida Statutes. The
petition must contain the information set forth below and must
be filed {received) in the Office of General Counsel of the
Department, 3900 Commonwealth Boulevard, Mail Station
#35, Tallahassee, Florida 32399-3000, within 21 days of
publication of this notice. The petitioner must mail a copy of
the petition to the applicant Mr. Gregory A. Kisela, Public
Service Directer, City of Fort Lauderdale, 949 N. W, 38 Street,
Fort Lauderdale, FI. 33309, at the time of filing. The failure of
any person to file a petiticn within the time period shall
constitute a waiver of any right of that person's right to request
an administrative determination (hearing) under sections
120,569 and 120.57 of the Florida Statutes, or to intervene in
this proceeding and participate as a party to it. Any subsequent
intervention (in a proceeding initiated by another party) will
only be at the discretion of the presiding officer upon the filing
of 2 motion in compliance with rule 28-106.205 of the Florida
Administrative Code,

The Petition shall contain the following information;

{a) The name, address and telephone number of each
petitioner, the applicant's name and address, the Department
File Number and the county in which the project is proposed;

EXHIBIT III

Section XII - Miscellaneous 2559



CERTIFICATE OF SERVICE

I HEREBY CERTIFY that a true and correct copy of the foregoing
FINAL CRDER has been furnished by the United States Mail to
Mr. Gregory A. Kisela, Fort Lauderdale Public Services Director,

949 N.W. 38 Street, Fort Lauderdale, Florida, 33309, this éggpék’

day of %(L/QH 1998.
Gopstlc X . i

Cyntga K. Christen

Assisiant General Counsel

3800 Commonwealth Boulevard
Mail Station 35

Tallahassee, Florida 32399-3000

Telephone: (904} 488-8730



FILING AND ACKNOWLEDGMENT

FILED, on this date, pursuant to §120.52, Florida Statutes,
with the des:.gnated Department Clerk, receipt of which is hereby
acknowledged.

%M////@ 2 %/ﬂﬂ QXE%/JZ (775

Clerk
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0-30°

30°-607

LITHOLOGIC DESCRIPTION

Date 12-10-97

Contractor : Youngauist Brothers.
Location : 5-ASH ASR

Well :ASR-]

Sand 100%, white to light tan and brown, coarse grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean but
has been mixed with drilling mud and fill materiai.

Sand 100%, white to light tan, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

60°-90" Limestone 75%, medium to light gray, wackestone - packstone, contains carbonate sand-

quarts sand, recrystalized (clear tan rhombs), well  cemented, intergranular porosity is
present. Rock is recrystalized calcite. Contains fragments of plecypoda, and gastropoda.

Sand 25%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

90°-170’ Limestone 65%, light gray to white, fine grained wackestone - packstone, contains

carbonate sand- abundant bioclast fragments- and trace quarts and lithics, poorly
cemented, porosity is present.

Sand 30%, white to light tan, fine grained, well rounded and well sorted, unimodal, quarts
based with trace lithics-heavies-and feldspar. Sand is mostly clean but has been mixed
with drilling mud.

Shell 5%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common {possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

170°-200 Limestone 95%, medium to light gray, wackestone-packstone, contains carbonate sand-

quarts sand, recrystalized (clear tan thombs), well cemented, intergranular and moldic
porosity is present. Rock is recrystalized calcite. Contains fragments of plecypoda, and
gastropoda.

Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

200-250 Limestone, 95%, medium to dark gray, wackestone to recrystalized packstone, contains

carbonate sand- bioclasts- and trace quarts and lithics, possible Mn, recrystalized (clear
tan rhombus, can make up as much as 25% of total volume), cemented with abundant
pore filling calcite spar cement (white),moderately cemented, porosity is intergranular
with some primary forms remaining, biotics include diverse molluses and bryzoans.

Observer
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Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

250-270 Limestone, 85%, medium to dark gray, wackestone to sandy packstone, contains
carbonate sand- bioclasts- and trace quarts and lithics, possible Mn, recrystalized (clear
tan rhombus, can make up as much as 25% of total volume), cemented with abundant
pore filling calcite spar cement (white),moderately cemented, porosity is intergranular
with some primary forms remaining, biotics include diverse molluscs and bryzoans.

Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Shell 10%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common {possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

270-310 Limestone, 65%, medium gray to light green, wackestone, contains carbonate sand-
bioclasts- and trace quarts and lithics, possible Mn, recrystalized (clear tan rhombus, can
make up as much as 25% of total volume), cemented with abundant pore filling calcite
spar cement (white),moderately cemented, porosity is intergranular with some primary
forms remaining, biotics include diverse molluscs and bryzoans.

Yellowish gray to olive clay, 20%, The clay is plastic, and interbedded with minor light
olive gray to white limestone. The clay contains quartz sand, silt, and minor plecypoda
material, and calcite and dolomite cement. Contains isolated occurrences of plecypods.
Clay is dominantly montmorillonite.

Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Shell 5%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), hash like in zones. Fossils inctuding
gastropods and plecypods.

310-350 Clay, 90%, Yellowish gray to olive ,The clay is nodular,and interbedded with minor light
olive gray to white limestone. The ¢lay contains quartz sand, silt, and minor
plecypoda material, and calcite and dolomite cement. Contains isolated occurrences of
plecypods. Clay is dominantly montmorillonite.

Limestone 10%, light gray to white, fine grained wackestone - packstone, contains
carbonate sand- abundant bioclast fragments- and trace guarts and lithics, poorly
cemented, porosity is present.

350-425 Clay, 95%, Yellowish gray to olive ,The clay is nodular,and interbedded with minor light
olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material, and calcite and dolomite cement. Contains isolated occurrences of

Observer
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plecypods. Clay is dominantly montmorilionite.

Shell 5%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

425-450 Clay, 100%, light green to dark olive, the clay is plastic, and is interbedded with minor
amounts of light olive gray to white limestone. The clay contains quartz sand, silt, and
minor plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

450-470 Limestone, 65%, medium gray to light green, wackestone, contains carbonate sand-
bioclasts- and trace quarts and lithics, possible Mn, recrystalized {clear tan rhombus, can
make up as much as 25% of total volume), cemented with abundant pore filling calcite
spar cement (white),moderately cemented, porosity is

Yellowish gray to olive clay, 20%, The clay is plastic, and interbedded with minor light
olive gray to white limestone. The clay contains quartz sand, silt, and minorplecypoda
material, and calcite and dolomite cement. Contains isolated occurrences of plecypods.
Clay is dominantly montmeorilionite.

Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Shell 5%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), hash like in zones. Fossils inciuding
gastropods and plecypods.

470-550 Clay, 100%, dark olive, the clay is plastic, and is interbedded with minor amounts of light
olive gray to white limestone. The clay contains quartz saad, silt, and minor plecypoda
material (fragmented), and calcite and dolomite cement. Porosity and, permeability are
absent due to plastic nature of clay.

550-555 Limestone 100% Complexly interbedded, argillaceous limestone. Limestone is generally
light gray to white, poor to moderately indurated, mudstones and wackestones. Porosity
is low.Grains include minor fossil debris, and peloids.

555-690 Clay, 100%, light green to gray, the clay is plastic, and is interbedded with minor
amounts of light olive gray to white iimestone. The clay contains quartz sand, silt, and
minor plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

690-720 Limestone90% Complexly interbedded, argillaceous limestone. Limestone is generally
light gray to white, poor to moderately indurated, mudstones and wackestones. Porosity
1s low.Grajns include minor fossil debris. and peloids.
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Clay, 10%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

720-910 Clay, 90%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

Limestone10% Complexly interbedded, argillaceous limestone. Limestone is generally
light gray to white, poor to moderately indurated, mudstones and wackestones. Porosity
is low.Grains include minor fossil debris, and peloids.

210-970 Clay, 20%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and caicite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

Limestone80% Compiexly interbedded, argillaceous limestone. Limestone is generally
medium gray to white, poor to moderately indurated, mudstones and wackestones.
Porosity is low.Grains include minor fossil debris, and peloids, abundant quartz and
phosphate sand is present, poorly sorted, rounded to angular.

970-103¢ Limestone, 90% white to medium gray, moderately indurated boundstones to
wackstones,locally grades to packstone and grainstone. Contains phosphate nodules.
Some bioclasts are represented as moldic porosity, and high secondary porosity and
permeability are present {intergranular, interparticle and moldic). Locally the rock is
recrystalized. Well indurated, and contains coarse spar cement (reducing). Biotics include
reef fauna assemblage (diverse mollusk, foram, bryozoan, corals).

Clay, 10%, light green to gray, the clay is plastic, and is interbedded with minor arnounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

1030-1050 Limestone, 80%, Moderately soft, highly fossiliferous, very pale orange to tan, pelletal,
wackestones, and packstones, with 5% to 10% intergranular porosity. Locally, the unit
15 composed of thin layers of very hard mierite, of Jow porosity and permeability.
Abundant foraminifera, and echinoids.

Clay, 20%, light green to gray, the clay is plastic, and is interbedded with minor armounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.
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1050-1300 Limestone, 80%, Moderately soft, highly fossiliferous, very pale orange to tan, pelletal,
wackestones, and packstones, with 15% to 40% intergranular porosity. Locally, the unit

is composed of thin layers of very hard micrite, of low porosity and permeability.
Abundant foraminifera, and echinoids.
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LITHOLOGIC DESCRIPTION

Date 1 1-20-98

Contractor : Youngguist Brothers.
Location : 5-ASH ASR

Well : FMW-1

Sand 100%, white to light tan and brown, coarse grained, well rounded and well sorted,
unimodat, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean but
has been mixed with drilling mud and fill material.

Sand 100%, white to light tan, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Limestone 75%, medium to light gray, wackestone - packstone, contains carbonate sand-
quarts sand, recrystalized {clear tan rhombs), well cemented, intergranular porosity is
present. Rock is recrystalized calcite. Contains fragments of plecypoda, and gastropoda.

Sand 25%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Limestone 65%, light gray to white, fine grained wackestone - packstone, contains
carbonate sand- abundant bioclast fragments- and trace quarts and lithics, poorly
cemented, porosity is present.

Sand 30%, white to light tan, fine grained, well rounded and well sorted, unimodal, guarts
based with trace lithics-heavies-and feldspar. Sand is mostly clean but has been mixed
with drilling mud.

Shell 5%, tan opaque, recrystatized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

170'-200 Limestone 95%, medium to light gray, wackestone-packstone, contains carbonate sand-

200-250

quarts sand, recrystalized {clear tan rhombs), well cemented, intergranular and moldic
porosity 1s present. Rock is recrystalized calcite. Contains fragments of plecypoda, and
gastropoda.

Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly ¢lean.

Limestone, 95%, medium to dark gray, wackestone to recrystalized packstone, contains
carbonate sand- bioclasts- and trace quarts and lithics, possible Ma, recrystalized (clear
tan rhombus, can make up as much as 25% of total volume), cemented with abundant
pore filling calcite spar cement (white),moderately cemented, porosity is intergranular
with some primary forms remaining, biotics include diverse molluscs and bryzoans.
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Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

250-270 Limestone, 85%, medium to dark gray, wackestone to sandy packstone, contains
carbonate sand- bioclasts- and trace quarts and lithics, possible Mn, recrystalized (clear
‘tan rhombus, can make up as much as 25% of total volume), cemented with abundant
pore filling calcite spar cement (white),moderately cemented, porosity is intergranular
with some primary forms remaining, biotics include diverse molluscs and bryzoans.

Sand 5%, white to light tan and brown, fine grained, well rounded and weil sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Shell 10%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common {possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

270-310 Limestone, 65%, medium gray to light green, wackestone, contains carbonate sand-
bioclasts- and trace quarts and lithics, possible Mn, recrystalized (clear tan rhombus, can
make up as much as 25% of total volume), cemented with abundant pore filling calcite
spar cement (white),moderately cemented, porosity is intergranular with some primary
forms remaining, biotics include diverse molluscs and bryzoans. :

Yellowish gray to olive clay, 20%, The clay is plastic, and interbedded with minor light
olive gray to white limestone. The clay contains quartz sand, silt, and minor plecypoda
material, and calcite and dolomite cement. Contains isolated occurrences of plecypods.
Clay is dominantly montmorilionite.

Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Shell 5%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

310-350 Clay, 90%, Yellowish gray to olive ,The clay is nodular,and interbedded with minor light
olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material, and calcite and dolomite cement. Contains isolated occurrences of
plecypods. Clay is dominantly montmorillonite.

Limestone 10%, light gray to white, fine grained wackestone - packstone, contains
carbonate sand- abundant bioclast fragments- and trace quarts and lithics, poorly
cemented, porosity is present.

350-425 Clay, 95%, Yellowish gray to olive ,The clay is nodular,and interbedded with minor light
olive gray to white limestone. The clay contains quartz sand, silt, and minor

Observer
Page of




plecypoda material, and calcite and dolomite cement. Contains isolated occurrences of
plecypods. Clay is dominantly montmorillonite.

Shell 5%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

425-450 Clay, 100%, light green to dark olive, the clay is plastic, and is interbedded with minor
amounts of light olive gray to white limestone. The clay contains quartz sand, silt, and
minor plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

450-470 Limestone, 65%, medium gray to light green, wackestone, contains carbonate sand-
bioclasts- and trace quarts and lithics, possible Mn, recrystalized (clear tan rhombus, can
make up as much as 25% of total volume), cemented with abundant pore filling calcite
spar cement {(white),moderately cemented, porosity is

Clay, 20%, yellowish gray to olive clay is plastic, and interbedded with minor light

olive gray to white limestone. The clay contains quartz sand, silt, and minorplecypoda
material, and calcite and dolomite cement. Contains isolated occurrences of plecypods.
Clay is dominantly montmorillonite.

Sand 5%, white to light tan and brown, fine grained, well rounded and well sorted,
unimodal, quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean.

Shell 5%, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common {possibly secondary), hash like in zones. Fossils including
gastropods and plecypods.

470-550 Clay, 100%, dark olive, the clay is plastic, and is interbedded with minor amounts of light
olive gray to white limestone. The clay contains quartz sand, silt, and minor plecypoda
material (fragmented), and calcite and dolomite cement. Porosity and, permeability are
absent due to plastic nature of clay.

550-555 Limestone 100% Complexly interbedded, argillaceous limestone. Limestone is generally
light gray to white, poor to moderately indurated, mudstones and wackestones. Porosity
ts low.Grains include minor fossil debris, and peloids.

555-690 Clay, 100%, light green to gray, the clay is plastic, and is interbedded with minor
amounts of light olive gray to white limestone. The clay contains quartz sand, silt, and
minor plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

690-720 Limestone90% Complexly interbedded, argillaceous limestone. Limestone is generally
light gray to white, poor to moderately indurated, mudstones and wackestones. Porosity
is low.Grains include minor fossil debris, and pelojds.

Observer
Page of




Clay, 10%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

720-910 Clay, 90%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

Limestone10% Complexly interbedded, argiltaceous limestone. Limestone is generally
light gray to white, poor to moderately indurated, mudstones and wackestones. Porosity
is low.Grains include minor fossil debris, and peloids.

910-970 Clay, 20%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and calcite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

Limestone80% Complexly interbedded, argillaceous limestone. Limestone is generally
medium gray to white, poor to moderately indurated, mudstones and wackestones.
Porosity is low.Grains include minor fossil debris, and peloids, abundant quartz and
phosphate sand is present, poorly sorted, rounded to angular.

970-1030 Limestone, 90% white to medium gray, moderately indurated boundstones to
wackstones,locally grades to packstone and grainstone. Contains phosphate nodules.
Some bioclasts are represented as meldic porosity, and high secondary porosity and
permeability are present (intergranular, interparticle and moldic). Locally the rock is
recrystalized. Well indurated, and contains coarse spar cement (reducing). Biotics include
reef fauna assemblage (diverse mollusk, foram, bryozoan, corals).

Clay, 10%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
plecypoda material (fragmented), and caicite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

1030-1050 Limestone, 80%, Moderately soft, highly fossiliferous, very pale orange to tan, pelletal,
wackestones, and packstones, with 5% to 10% intergranular porosity. Locally, the unit
is composed of thin layers of very hard micrite, of low porosity and permeability.
Abundant foraminifera, and echinoids.

Clay, 20%, light green to gray, the clay is plastic, and is interbedded with minor amounts
of light olive gray to white limestone. The clay contains quartz sand, silt, and minor
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plecypoda material (fragmented), and caicite and dolomite cement. Porosity and,
permeability are absent due to plastic nature of clay.

1050-1175 Limestone, 80%, Moderately soft, highly fossiliferous, very pale orange to tan, pelletal,
wackestones, and packstones, with 15% to 40% intergranular porosity. Locally, the unit

1s composed of thin layers of very hard micrite, of low porosity and permeability.
Abundant foraminifera, and echinoids.
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MONTGOMERY WATSON

CITY OF FORT LAUDERDALE FIVEASH WTP ASR WELL SYSTEM

JOB NUMBER 1324007.28090290

CONTRACTOR: Youngquist Brothers, Inc.
BID {TEM:
CASING SIZE: 26-inch, 16-inch, and plug-back

ASR-1 CEMENTING RECORD

ATTACH ALL CALCULATION SHEETS
A B C D E F G H [ J K L M
QUANTITY THEORETICAL TAG ACTUAL PERCENT | CUMULATIVE | wmispecton's
DATE | STAGE CEMENT YIELD | PUMPED FILL BEPTH FILL FILLED TOTAL INITIALS
NO. (ADDITIVES, BLENDS, MEXTURES) {FTVEK) {FT3) INTERVAL FOOTAGE FAD LEVEL IHTERYAL FOOTAGE NG x 100 i)
12/3/87 | 1 Neat none 1.18 539 198-0 198 20 188-20 178 90 539 NAJ
1211847] 1 4% Gel / Neat 1.52/1.18]1,168/730|  1,065-0 1,065 1,065~ 1,898 NAJ
12/18/97]_ 2 4% Gel 1.52 112 -0 -0 2,010
12127137 1 Neat nong 1.18 129 1,300-1.200 [ 100 1226 | 1,300-1,226 74 74 128 NAJ
12/28/97) 2 Neat none 1.18 45 1,226-1,200 26 1,183 [ 1.226-1,183 43 165 174 NAJ

WRTC_CEMENTING RECORD (REV 4/16/37)




@ MONTGOMERY WATSON

ASR-1 CEMENT PUMPING DATA

DATE{S): 1213197
CITY OF FORT LAUDERDALE FIVEASH WTP ASR WELL SYSTEM
JOB NUMBER 1324007.28080280
CONTRACTOR: Youngquist Brothers, fnc.
PROJECT MANAGER:  Anne M. Murray
COUNTY: Broward DESCRIPTION OF QPERATIO Cement 26-inch casing
OWNER: City of Ft. Lauderdale
CONTRACTOR:  FCl INITIAL READINGS; 0
START TIME: 11:05 (HEADER PRESSURE)
FINISH TIME; 11:38
STAGE NUMBER: 1 THEORETICAL PRESSURES;
(CEMENT/ COLLAPSE)
TOTAL | HEADER TOTAL ; TOTAL
TIME MINUTESPRESSURELBS/ GALBAR/ MINBARRELY FT* COMMENTS

11:05 0 0 Begin cementing

11:13 0:08 22 15.4 2.75 25 140.4[Neat

11:15 0:10 28 15.6 2.9 41 230.2

11:18 0:13 35 15.86 2.9 49 275.1

11:20 0:15 40 15.4 2.9 56 314.4

11:22 017 44 Air leaking at connection

11:24 0:19 46 15.3 2.9 68 381.8

11:25 0:20 48 Leak stopped

11:26 0:21 50 Mud returns

11:28 0:23 52 15.6 29 80 449.2

11:31 0:26 54 15 2.9 ag 499.7

11:32 0.27 30 505.3|Emptying hopper

11:33 0:28 48 Flushing hose onto pad

11:36 0:31 48 0 96 539.0JEnd cementing

11:38 0:31 8.8 3.8 96 5£39.0{Begin chase

Observer's initials NAJ

WRTCO009 (REV 06/29/94)

WRTC_CEMENTING WORKSHEET (REV 4/16/57)

PAGE 1 OF 2




TOTAL | HEADER TOTAL | TOTAL
TIME [MINUTESPRESSURELBS/ GALIBAR/ MIN{BARRELS FT2 COMMENTS
11:37 &:32 98.5| 563.0|End chase - 2.5 bbl
11:38 0:33 47 No cement returns will tag

at 1600 hours

WRTC009 (REV 06/29/94}

WRTC_CEMENTING WORKSHEET (REV 4/16/97)

Observers initials NAJ

PAGE 2  OF_2




@ MONTGOMERY WATSON

ASR-1 CEMENT PUMPING DATA

DATE(S): 12/16/97

CITY OF FORT LAUDERDALE FIVEASH WTP ASR WELL SYSTEM
JGB NUMBER 1324007.28090290
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Anne M. Murray
COUNTY: Broward CESCRIPTION OF OPERATIO Cement 18-inch casing
OWNER: City of Ft. Lauderdale 2-3/8-inch cement tubing tc 1031 feat (17 stands)
CONTRACTOR:  FCI INITIAL READINGS: 0
START TIME: 21:43 (HEADER PRESSURE)
FINISH TIME: 23:08
STAGE NUMBER: 1 THEORETICAL PRESSURES:
(CEMENT/ COLLAPSE)
TOTALSLHEAD ER TOTAL | TOTAL
TIME [MINUTESPRESSURHLBS/ GALBAR/ MIN[BARRELS FTv COMMENTS

21:25 Pre-fiush with 15 bbl water

21:43 Begin flush 5 barrel

21:47 0 0 Begin cementing 4%

21:50 0:03 10

21:54 .07 10 14 5

21:56 0:09 20 14.2 4.5

21:59 0:12 30

22:02 Q5 50 14.2 5 61 342.5

22:04 0:17

22:06 0:19 70 14.2 478 801 4492

22:11 0:24 90 14.% 4.75 98 550.2

22:18 0:31 130 14.3 4.75 130 729.9

22:21 0:34 150 14.2 5 150 842.2

22:25 0:38 170 14,2 5 170 954.5

22:29 0:42 180 14.1 5 188] 1055.5

WRTCO008 (REV (6/29/94)

WATC_CEMENTING WORKSHEET (REV 4/16/97)

Observer's initials NAJ

PAGE 1 _OF _2




TOTAL | HEADER TOTAL | TOTAL

TIME |MINUTESPRESSURHLBES/ GALIBAR/ MINBBARRELY  FT2 COMMENTS

22:30 0:43 190 14.2 5 197] 1106.1

22:31 0:44 200 208| _1167.8|Switch from 4% to neat

22:37 0:50 230 15.6 4 227| 12745

22:39 0:52 240 15.7 4 23%{ 1341.9

22:41 0:54 250 15.7 4 248] 1398.0

22:43 0:56 260 15.6 4 256 1437.3

22:45 0:58 270 15.6 4 265 1487.9

22:47 1:00 280 15.6 4 274{ 15384

22:50 1:03 290 15.6 4 285 1600.2

22:54 1:07 300 15.6 4 300 16844

22:58 1011 310 15.6 4 310] 1740.5

22:58 1:12 319 15.6 4 320; 1796.7

23:01 1:14 320 15.6 4 330, 1852.8

23:03 1:16 ‘

23:05 1;18 330 338| 1897.7|Siop cement _shut-in = 280 psi
23:07 1:20 240

23:08 1:21 343] 1525.8(Chase 5.2 barrel

23:24 1:37 215

23:32 1:45 205

4% 208 bbl 1166 1> 767 sacks
neat 135 bbl 757 #t* 641 sacks

WRTCO009 (REV 06/25/94)

WRTC_CEMENTING WORKSHEET (REV 4/1 6/97)

Observer's initials NAJ

PAGE 2 OF_2




@ MONTGOMERY WATSON

CITY OF FORT LAUDERDALE

JOB NUMBER

CONTRACTGCR:

1324007.28090250

ASR-1 CEMENT PUMPING DATA

DATE(S): _ 12027737

FIVEASH WTP ASR WELL SYSTEM

Youngquist Brothers, Inc.

PROJECT MANAGER: Anne M. Murray
COUNTY: Broward DESCRIPTION GF OPERATIO Plug-back pilot hole fram 1,300 to 1,200
OWNER: City of Ft. Lauderdale
CONTRACTOR: FCI INITIAL, READINGS:; N/A
START TIME: 12:55 (HEADER PRESSURE}
FINISH TIME: 13:00
STAGE NUMBER: 1 THEORETICAL PRESSURES:
(CEMENT/ COLLAPSE)
TOTAL HEADEREJ TOTAL | TOTAL
TIME IMINUTESPRESSURELBS/ GAUBAR/ MINIBARRELY FT3 COMMENTS
12:40 o] N/A Flushing Line
12:48 N/A 5 Fiushing Tuhing
12:55 0 N/A 15.6 0 Begin Pumping Neat
12:56 1 N/A 15.6 5 5 Raising and Lowering Tremie
12:57 2 N/A 15.6 5 10 Raising and Lowering Tremie
13:00 5 N/A 15.6 5 23 End Pumping Cement
13:01 6 N/A 15.6 Begin Chase
13:03 8 N/A 15.6 End Chase 5.5 bhl
QObserver's initials
WRTCC0S (REV 06/29/94) PAGE___ OF __

WRTC_CEMENTING WORKSHEET {REV 4/16/97)




@ MONTGOMERY WATSON

ASR-1 CEMENT PUMPING DATA

CiITY OF FORY LAUDERDALE

JOB NUMBER

CONTRACTOR:

1324007.28090290

DATE{S): 12/28/37

FIVEASH WTP ASR WELL SYSTEM

Youngquist Brothers, Inc.

PROJECT MANAGER: Anne M. Murray
COUNTY: Broward DESCRIPTION OF OPERATIONS: Plug-back pilot
QOWNER: City of Ft. Lauderdale hole from 1,226 to 1,200
CONTRACTOR: FCl INITIAL READINGS: N/A
START TIME: 11:52 {HEADER PRESSURE)
FINISH TIME: 11:54
STAGE NUMBER: 2 THEORETICAL PRESSURES:
{CEMENT/ CCLLAPSE)
TOTAL | HEADER TOTAL | TOTAL

TIME MINUTESPRESSURHLBS/ GALBAR/ MIN[BARRELS £T° COMMENTS

11:48 0 N/A Begin Pre-flush

it:52 0 N/A i5.6 5 0 0 Begin Pumping Neat

11:54 2 N/A 15.6 5 8 44.9 |End Pumping Cement

1154 Begin Chase

11:55 End Chase 5.5 bbl

Observer's initials

WRTCO009 (REV 06/29/34) PAGE _ OF ___

WRTC_CEMENTING WORKSHEET (REV 4/16/97)
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@ MONTGOMERY WATSON

FMW-1 CEMENT PUMPING DATA

DATE(S): 17198
CITY OF FORT LAUDERDALE FIVEASH WTP ASR WELL SYSTEM
JOB NUMBER 1324007.28090290
CONTRACTOR:  Youngauist Brothers, Inc.
PROJECT MANAGER: Anne M. Murray
COUNTY: Broward DESCRIPTION OF OPERATIO Cement 14-inch casing
OWNER: City of Ft. Lauderdale from 370 ft bpl to surface {T=1,100 f* = 196 bbl)
CONTRACTOR: ECI INITIAL READINGS: 0
START TIME: 1:19 (HEADER PRESSURE})
FINISH TIME: 1:58
STAGE NUMBER: 1 THEORETICAL PRESSURES:
(CEMENT/ COLLAPSE}
TOTAL | HEADER TOTAL | TOTAL

TIME IMINUTESPRESSURHLBS/ GALBAR/ MINJBARRELY FT? COMMENTS

01:10 0 o 0 Pre-flush with 16 bbl water

01:18 0 0 16 End Pre-flush

01:19 Q 0 0 Begin cementing 4%

01:21 0:02 0 14.2 5 8

01:24 :05 3.5 14.2 5 25

01,27 0:08 10

01:28 0:09 15 14.2 8 47

0129 0:10 20

01:32 013 30 14.2 6 68

01:24 15 40

03:36 0:17 45 80 End 4% - Switching to Neat

01:38 0:19 50

01:40 0:21 60 15,7 4.25 109

01:43 0:24 700 157 425 124

01:48 0:27 80 15.7 3.5 137

Observer's initials NAJ

WRTCO003 (REV 06/29/34) PAGE _1 OF 2

WRTC_CEMENTING WORKSHEET (REV 4/16/97)




TOTAL HEADEREI TOTAL | TOTAL
TIME MINUTESPRESSURHBLBS/ GALUBAR/ MINJBARRELSY FI3 COMMENTS
G1.52 0:33 a0 15.7 4.25 152 853.4
01:55 0:36 100 15.7 4 167 $37.6
01:58 0:39 105 15.7 186 1044 .3{Cement Returns/End Cementing
01:58 0:39 105 0 0.0|Begin Chase
02:00 0:41 110 5 28.1|End Chase/Shut-in

Observer'sinitials _ NAJ

WRTLC00S (REV 06/29/94) PAGE _2 OF _2

WRTC_CEMENTING WORKSHEET (REV 4/16/97)



CITY OF FORT LAUDERDALE

JOB NUMBER

CONTRACTOR:

PROJECT MANAGER:

COUNTY:
OWNER:

CONTRACTOR:
START TIME:
FINiSH TIME:

STAGE NUMBER:

FMW-1 CEMENT PUMPING DATA

1324007.28090280

Youngguist Brothers,

Anne M. Murray

Broward

City of Ft. Lauderdale

FIVEASH WTP ASR WELL SYSTEM

Inc.

DESCRIPTION OF OPERATIC
cemsnt basket w/ tremie

DATE{S) 1/22/98

Cement 6-inch casing

FCi

1

INITIAL READINGS:

(HEADER PRESSURE)

THEORETICAL PRESSURES:

(CEMENT/ COLLAPSE)

TIME }

TOTAL | HEADER

MINUTE

RESSURELBS/ GAL

TOTAL
BAR/ MINIBARRELS

TOTAL
FTs

COMMENTS

17:20

5

15.68

1

56

Neat

WRTC_CEMENTING WORKSHEET (REV 4/16/97)

MAS

PAGE 1 _ OF_1



@mm‘m

CITY OF FORT LAUDERDALE

JOB NUMBER

1324007,

FMW-1 CEMENT PUMPING DATA

28090290

FIVEASH WTP ASR WELL SYSTEM

CONTRACTOR: Youngquist Brothers, Inc.

PROJECT MANAGER: Anne M. Murray

DATE(S): 1123198

COUNTY: Broward DESCRIPTION OF OPERATIO Cement §-inch casing
OWNER;: City of Ft. Lauderdale initial tag at 1,030 ft byl
CONTRACTOR: FCi INITIAL READINGS: 0
START TIME: 8:40 (HEADER PRESSURE)
FINISH TIME: 8:45
STAGE NUMBER: 2 THEORETICAL PRESSURES:
(CEMENT/ COLLAPSE)
TOTAL : HEADER TOTAL | TOTAL
TIME MINUTESPRESSURHLBS/ GALBAR/ MINIBARRELS FT° COMMENTS
08:40 15.8 10 86.1{Neat
08:44 4 Chase
MRS

WRTC_CEMENTING WORKSHEET (REV 4/16/97)

PAGE 1 _ OF 1




FMW-1 CEMENT PUMPING DATA

DATE(S): 1/22/98
CITY OF FORT LAUDERDALE FIVEASH WTP ASR WELL SYSTEM
JOB NUMBER 1324007.28080250
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Anne M. Murray
COUNTY: Broward DESCRIPTION OF CPERATIO Cement 6-inch casing
OWNER: City of Ft. Lauderdale cement top log =360  tag =924
CONTRACTOR: FCI INITIAL READINGS: ¢
START TIME: 15:84 (HEADER PRESSURE)
FINISH TIME: 16:50
STAGE NUMBER: 3 THEORETICAL PRESSURES:
(CEMENT/ COLLAPSE)
TOTAL HEADERJ TOTAL | TOTAL

TIME |MINUTESPRESSURHLBS/ GAUBAR/ MINIBARRELY FT? COMMENTS

15:54 0 0|Begin pumping Neat

16:00 00:06 15.7 4.9 24 1347

16:04 00:10 15.7 5 48 269.5

16:05 00:11 48 269.5|Pulling 4 stands tremie pipe

16:15 Q021 48 269.5| Resume purmping cement

16:17 00:23 15.8 4.9 52i 2920

16:24 00:30 15.7 4.9 105 589.5

16:45 00:51 15.7 4.9 144 808.5{End cement - Begin chase

MRS

PAGE 1. OF 1

WRTC_CEMENTING WORKSHEET (REV 4/16/97)
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@ MONTGOMERY WATSON

WELL # ASR-1 CORE DESCRIPTION

DATE(S): 12/6/97
CITY OF FORT LAUDERDALE - FIVEASH WTP ASR WELL
JOB NUMBER 1324007
COST CORE 28080290
CONTRACTOR: Youngquist
TOTAL DEPTH: 959 feet
COUNTY: Broward
OWNER: City of Fort Lauderdale
DRILLING METHOD: Carbide Aggressive Drilling
DRILLER(S): Reonnie Thames
DATUM POINT: Pad level
DATUM POINT 8.0 NGVD
ELEVATION:
HYDROLOGIC UNITS: Upper Floridan
% RECQVERY 10 %
CORED INTERVAL 949 - 959
DEPTH DEPTH DESCRIPTION DRILLING
(feet below pad) INTERVAL COMMENTS

949 to 850

Limestone, argillaceous , Limestone is medium gray to
white, poor to moderately indurated, succrosic mudstones
and wackestones. Porosity is inter-granular and low. Grains
include trace fossil debris, and peloids, abundant phosphate
is present.

Penetration rate = 2
minute/foot. Weight on bit =
2 K. RPM of kelly = 36.
Pump pressure held at a
constant of 65 psi.

956 to 959

NO RECOVERY

Penetration rate = 30
seconds/foot. Weight on bit
= 0 K. RPM of kelly = 30.
Pump pressure held at a
constant of 85 psi.

WRTCO2W

Description by M.R.S

PAGE | of 1




@ MONTGOMERY WATSON

WELL # ASR-1 CORE DESCRIPTION

DATE(S): 12/7/97
CITY OF FORT LAUDERDALE - FIVEASH WTP ASR WELL
JOB NUMBER 1324007
COST CODE 28090290
CONTRACTOR: Youngquist
TOTAL DEPTH: 986 feet
COUNTY: Broward
OWNER: City of Fort Lauderdale
DRILLING METHCD: Carbide Aggressive Drilling
DRILLER(S): Ronnie Thames
DATUM POINT: Pad level
DATUM POINT 8.0 NGVD
ELEVATION:
HYDROLOGIC UNITS: Upper Floridan
% RECOVERY 10 %
CORED INTERVAL g974 - 986 Ash- 2
DEPTH DEPTH DESCRIPTICON DRILLING
{feet below pad) INTERVAL COMMENTS
974 10 975 1 Limestone, limestone is light gray to white, well indurated, | Penetration rate = 5
mudstone to wackestone. Porosity is inter-granular and minuteffoot, Weight on bit =
moldic. Permeability is low. Grains include fossil debris, 2 K. RPM of kelly = 30.
and peleids, minor phosphate is present. Pump pressure held at a
constant of 70 psi.
975 £e} 986 9 NO RECOVERY Penetration rate = 30
seconds/foot, Weight on bit
=0 K. RPM of kelly = 30.
Pump pressure held ai a
constant of 85 psi.

WRTCO0ZW

Description by M.B.S

PAGE 1 of 1




@ MONTGOMERY WATSON

WELL # ASR-1 CORE DESCRIPTION

DATE(S): 12/8/97

CITY OF FORT LAUDERDALE - FiVEASH WTP ASR WELL

JOB NUMBER 1324007

COST CODE 28090290

CONTRACTCR: Youngguist

TOTAL DEPTH: 1022 feet

COUNTY: Broward

OWNER: City of Fort Lauderdaie

DRILLING METHOD: Carbide Aggressive Drilling

DRILLER(S): Ronnie Thames

DATUM POINT: Pad level

DATUM POINT 8.0 NGVD

ELEVATION:

HYDROLGGIC UNITS: Upper Floridan

% RECOVERY 85 %

CORED INTERVAL 1008 -1022 jse-2

DEPTH DEPTH DESCRIPTION DRILLING
(feet below pad) | INTERVAL COMMENTS
1008 to 1017 8 Limestone, white to medium gray, moderately indurated Penetration rate = 5
boundstones to wackstones, locally grades to packstone and | minute/foot. Weight on bit =
grainstone. Contains phosphate nodules. Some bioclasts are | 2-4 K. RPM of ketiy = 30.
represented as moldic porosity, and high secondary porosity | Pump pressure held at 2
and permeability are present {intergranular, interparticle constant of 70 psi.
and moldic). Locally the rock is recrystalized. Weli
indurated, and contains coarse spar cement (reducing).
Biotics include reef fauna assemblage {(diverse moliusk,
foram, bryozoan, corals).
1017 10 1022 5 NO RECOVERY Penetration rate = 30

seconds/foot, Weight on bit
=0 K. RPM of kelly = 30,
Pump pressure held at a
constant of 85 psi.

WRTC002W

Bescription by M.R.S

PAGE { of |




@ MONTGOMERY WATSON

WELL # FMW-1 CORE DESCRIPTION

DATE(S): 1/19/98
CITY OF FORT LAUDERDALE - FiVEASH WTP ASR WELL
JOB NUMBER 1324007
COST CODE 28090290
CONTRACTOR: _Youngquist
TOTAL DEPTH: 1102 feet
COUNTY: Broward
OWNER: City of Fort Lauderdaie
DRILLING METHOD: Biamond Driiling
DRILLER(S): Jay Swarizentruber
DATUM POINT:; Pad ievel
DATUM POINT 8.0 NGVD
ELEVATION:
HYDROLOGIC UNITS; Upper Floridan
% RECOVERY 75%
CORED INTERVAL 10890-1102 Fmw-2
DEPTH DEPTH DESCRIPTION DRILLING
(feet below pad)  { INTERVAL COMMENTS
1090 | to | 1097.5 7.5 LIMESTONE: Coior: very pale orange, Texture: Penetration rate = 5
packstone, Grains: minor quartz sand - mwilusca and minute/foot. Weight on bit =
foraminifera. Cement/Matrix: calcite with recrystailized 2-4 K. RPM of kelly = 30.
limemud matrix, poorly cemented. Porosity: moderate. Pump pressure held at a
Permeability: moderate. Hardness: moderately soft. Fossils: | constant of 70 psi.
abundant forams, all are recrystallized and filled with
cement.
10975 | to 10O 2.5 NO RECOVERY Penetration rate = 30
seconds/foot. Weight on bit
=0 K. RPM of kelly = 30,
Pump pressure held at a
constant of 85 psi.

WRTCB02W

Description by M.R.S

PAGE ! of |
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WELL # ASR-1 CORE DESCRIPTION

DATE(S): 1/19/98
CITY OF FORT LAUDERDALE - FIVEASH WTP ASR WELL
JOB NUMBER 1324007
COST CODE 28090280
CONTRACTOR: Youngquist
TOTAL DEPTH: 1138 fest
COUNTY: Broward
OWNER: City of Fort Lauderdaie
DRILLING METHOD: Carbide Aggressive Drilling
DRILLER(S): Ronnie Thames
DATUM POINT: Pad ievel
DATUM PCINT 8.0 NGVD
ELEVATION:
HYDROLOGIC UNITS: Upper Floridan
% RECOVERY 40 %
CORED INTERVAL 1126 - 1136 fsk- 4 »
DEPTH DEPTH DESCRIPTION DRILLING
(feet below pad) | INTERVAL COMMENTS
1126 | two 1130 4 LIMESTONE: Color: very pale orange, Texture: Penetration rate = 3
wackestone, Grains: minor quartz sand and foraminifera. minute/foot. Weight on bit =
Cement/Malrix: calcite with recrystallized limemud matrix, { 2-4 K. RPM of kelly = 30.
poorly cemented. Porosity: moderate. Permeability: Pump pressure held at a
moderate. Hardness: moderately soft. Fossils: abundant constant of 70 psi.
forams, all are recrystallized and filled with cement.
1130 ) to 1136 6 NO RECOVERY Penetration rate = 30
seconds/foot. Weight on bit
= K. RPM of kelly = 30.
Pump pressure held at a
constant of 85 psi.

WRTC002W

Description by M.R.S

PAGE l of |
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WELL # FMW-1 CORE DESCRIPTION

DATE(S): 1/19/98
CITY OF FORT LAUDERDALE - FIVEASH WTP ASR WELL
JOB NUMBER 1324007
COST CODE 28090290
CONTRACTOR: Youngquist
TOTAL DEPTH: 1005 feet
COUNTY: Broward
OWNER: City of Fort Lauderdale
DRILLING METHOD: Diamond Drilling
DRILLER(S): Jay Swarizentruber
DATUM PCINT: Pad level
DATUM POINT 8.0 NGVD
ELEVATION:
HYDROLOGIC UNITS: Upper Floridan
% RECOVERY 55 %
CORED INTERVAL 993-1005 gt~ 2
DEPTH DEPTH DESCRIPTION DRILLING
{feet below pad) INTERVAL COMMENTS
993 to 995 2.0 SANDY LIMESTONE: Color: white matrix with clear to Penetration rate = 35
black grains, Matrix is recrystalized Hime mud, Grains: sand | minute/foot. Weight on bit =
size grains of quarts and phosphate, Fossils: porities - finger | 2-4 K. RPM of kelly = 30.
1o stag horn, Porosity is interparticulate, Permeability is Pump pressure held at a
low. Unit is poorly indurated. Unit contains large rip-ups of | constant of 70 psi.
above unit {Walthers Law).
995 to | 998.5 35 LIMESTONE. white to medium gray, moderately indurated | Penetration rate = 5
boundstones to wackstones, locally grades to packstone and | minute/foot. Weight on bit =
grainstone. Contains phosphate nodules. Some bioclasts are | 2-4 K. RPM of kelly = 30.
represented as moldic porosity, and high secondary porosity | Pump pressure held at a
and permeability are present (intergranular, interparticle constant of 70 psi.
and moldic}. Locally the rock is recrystalized. Well
indurated, and contains coarse spar cement (reducing).
Biotics include reef fauna assemblage (diverse moilusk,
foram, bryozoan. corais).
9985 | 10 1003 435 NO RECOVERY Penetration rate = 30
seconds/foot. Weight on bit
=0 K. RPM of kelly = 30.
Pump pressure held at a
constant of 85 psi.

WRTC602W

Description by M.R.S

PAGE 1 of 1
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WELL # FMW-1 CORE DESCRIPTION

DATE(S): 1/19/98
CITY OF FORT LAUDERDALE - FIVEASH WTP ASR WELL
JOB NUMBER 1324007
COST CODE 28090290
CONTRACTOR: Youngquist
TOTAL DEPTH: 8974 feet
COUNTY: Broward
OWNER: City of Fort Lauderdale
DRILLING METHOD: Diamond Drilling
DRILLER(S): Jay Swartzentruber
DATUM POINT: Pad level
DATUM POINT 8.0 NGVD
ELEVATION:
HYDROLOGIC UNITS: Upper Floridan
% RECOVERY 55 %
CORED INTERVAL 963-974 i 1
DEPTH DEPTH DESCRIPTION DRILLING
(feet below pad) | INTERVAL COMMENTS
963 to | 9635 0.5 SANDY LIMESTONE: Color: white matrix with clear to Penetration rate = 5
black grains, Matrix is recrystalized lime mud, Grains: sand | minute/foot. Weight on bit =
size grains of quarts and phosphate, Fossils: porities - finger | 2-4 K. RPM of keily = 30.
1o stag horn, Porosity is interparticulate, Permeability is Pump pressure held at a
low. Unit is poorly indurated. constant of 70 psi.
9635 | o | 9638 0.3 LIMESTONE: Color: very pale orange, Framestone - Penetration rate = 2
coleonial antillophyllia, septa have been reduced by minuet/foot. Weight on bit =
dissolution. porosity is integranular, solution enhanced and } 2 K. RPM of kelly = 30.
sediment filled, Permebility is iow, moderately hard. Pump pressure held ara
constant of 85 psi.
863.8 o 966 2.2 LIMESTONE: Grainstone, Color; white, unit is Penetration rate = 3
recrystalized. Porosity is moderate and highly altered - minuets/foot. Weight on bit
precipitation of dog-tooth is present, Permeability: is low to | =2 K. RPM of kelly = 30.
moderate, Moderately hard. unit contains moilusca - Pump pressure held at a
cnidarians -kuphus - and bryzoans. constant of 85 psi.
966 to 967 1.0 LIMESTONE: Color: very pale orange, Texture: Penetration rate = 2
wackestone. Grains: minor quartz sand and foraminifera. minuets/foot. Weight on bit
Cement/Matrix: calcite with recrystallized limemud matrix, | =2 K. RPM of kelly = 30.
poorly cemented. Porosity: moderate. Permeability: Pump pressure held at a
moderate. Hardness: moderately soft. Fossils: abundant constant of 83 psi.
mollusca, all are recrystallized and fiiled with cement,

WRTC002W

Description by M.BR.S

PAGE tof !




967 to | 968.5 1.5 LIMESTONE: Color: very gray to tan, Texture: packstone, | Penetration rate = 4-3
Grains: minor quartz sand, lithic fragments, and mollusca . | minuets/foot. Weight on bit
Cement/Matrix: calcite with recrystallized limemud matrix, | =2 K. RPM of kelly = 30.
poorly cemented. Porosity: low - moldic. Permeability: low. { Pump pressure held at a
Hardness: very hard. Fossils: abundant mollusca, kuphus afl | constant of 85 psi.
are recrystallized some filled with sediment.
968.5 | o 973 45 NO RECOVERY Penetration rate = 30

seconds/foot. Weight on bit
=0 K. RPM of kelly = 30.
Pump pressure held at a
constant of 85 psi.




¥ W& Ardaman & Associates, Inc.

Greolechnical., Environmentai and

by Materials Consuitants May 18, 1988
File Number 88-050

Youngquist Brothers, Inc.
15465 Pine Ridge Road
Fort Myers, Flarida 33908

Aftention: Mr.JAY SWARTZENTRUBER RECEWEQ MAY 2 9 1998
Drilling Superintendent ' J

Subject: Laboratory Test Results on Rock Core Specimens, Fort Lauderdale Five-Ash ASR Well
and Floridan Monitor Well

Gentlemen:

Permeability, unconfined compression and specific gravity tests have been completed on seven
rock core samples provided by your firm from the Fort Lauderdale Five-Ash ASR Well and Floridzn
Monitor Well. The permeability tests were perfarmed in general accordance with ASTM Standard
D 5084 "Measurement of HMydraulic Conductivity of Saturated Porous Materials Using a Flexible-
Wall Permeameter” using the constant-head (Method A) and falling-head with increasing tailwater
level (Method C) test methods. The unconfined compression tests were performed in general
accordance with ASTM Standard D 2838 "Unconfined Compressive Strength of intact Rock Core
Specimens". The specific gravily was determined in general accordance with ASTM Standard
D 854 "Specific Gravity of Soils". Due to the iregular shape and short length of the samples, each
of the requested tests (i.e., vertical permeabiiity test, horizontal permeability test and unconfined
compression test) could not be performed on each sample.

Permeability Tests

The permeability test results are presented in Table 1. The core samples provided for testing were
too short to obtain separate vertically and horizontally oriented specimens. Accordingly, the
vertical permeability tests were performed first on specimens maintained at the as-received
diameter and cut to lengths of 7.6 to 15.3 cm. After completing the veriical permeability tests,
horizental permeability specimens were obtained by coring 5.1 cm diameter cylinders from the
vertical specimens. The horizontal specimens were then trimmaed to lengths of 6.6to 7.8 em to
provide flat, parallel ends. Since the vertical permeability test specimens were cored upon
compistion of testing to obtain horizontal permeability test specimens, the final moisture contents
of the ventical snecimens wera not measured. The dry densities and degreas of saturation of the
vertical permeability specimens, therefore, were estimatad using the final moisture contents from
the corresponding horizontal permeability specimens.

The permeability test specimens were air-dried, deaired under vacuum, and then saturated with
deaired tap water from the bottom upward while still under vacuum. Each specimen was then
mounted in a triaxial-type permeameter and encased within a latex membrane. The specimens
were confined using an average isotropic effective confining stress of 20 Ib/in® and permeated with
deaired tap water under back-pressures of 80 to 170 Ib/in*. Satisfactory saturation was verified
by a B-factor equai to or greater than 85%, or a B-factor that remained relatively constant for two
consecutive increments of appiied cell pressure. The inflow to and outfiow from each specimen
were monitored with time, and the hydraulic conductivity was calculated for each recorded flow
increment. The tests were continued until steady-state flow conditions were obtained, as
evidenced by an outflow/inflow ratic between 0.75 and 1.25, and until stable values of hydraulic



Youngquist Brothers, Inc.
File Number 88-050 -2-

conductivity were measured. The final degree of saturation was calculated upon completion of
lesting using the final dry mass, moisture content and volume, and the measured specific gravity.
Although some of the calculated final degrees of saturation are low, the B-factors indicate
satisfactory saturation. The calculated final degrees of saturation are potentially affected by
occluded voids within the specimens, surface irregularities, and the use of final moisture contents
farthe vertical permeability specimens from the corresponding horizontal permeability specimens.

Specific Gravity Tests

The specific gravity of each sample was determined on a representative approximately 100 gram
specimen ground to pass the U.S. Standard No. 40 sieve. The specific gravity measured on each
sample is presented in Table 1.

Porosity

The porosity, n, of each permeability test specimen was caiculated using the measured dry
density, y,, and measured specific gravity, G,, from the equation: n = 1 - (y/(G,)(y.)) where
Yo = Unit weight of water. The calculated porosities are presented in Table 1.

Unconfined Compression Tests

Unconfined compression tests were performed on three samples. The tests were performed on
specimens cored to diameters of 3.3 t0 5.1 cm and trimmed to lengths of 7.5 to 10.4 cm to provide
a length to diameter ratio of approximately 2, and then capped with a suifur capping compound.
The specimens wers loaded at a constant rate of deformation of 0.0076 cm/minute to achieve a
time to failure between 2 and 15 minutes. The compressive strengths and Young's moduius
determined from the unconfined compression tests are summarized in Table 2. The stress-strain
curves are presented in Figures 1 through 3,

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

Very truly yours,
ARDAMAN & ASSCCIATES, INC.

%\G—M_—C\.
Shawkat Ali, Ph.D., P.E.
Geotechnical Engineer

Thomas S. Ingra,
Senior Project Engineer
Florida Registration No. 31987

SA/TSIo
ce:  Montgomery Watson

M. Randal Skinner
(FAX 561-586-8834)

DIALINGS-050 YOUNG.001.wpd
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May 18, 1998
Table 1
PERMEABILITY TEST RESULTS
FORT LLAUDERDALE FiVE-ASH ASR WELL AND FLORIDAN MONITOR WELL
Core Test D-5084 initial Conditions 5 B Average Final Conditions Hydraulic
Depth Specimen Test G, Le : £ 5 Yo Factor | Hydraulic Conductivit
ecime mgth | Diameter | w, Ya (Ibfin?) | (Ibfin?) yara w Y4 8 J:
{feet) Qrientation { Method* (cm) (cm) (%) (!b.!fta) n {%) Gradient (%f) (Ibe‘fta) (%) koo {cmisec) |
ASR-3 Vertical A 272 .86 10.04 9.1 128.8 | 0.24 20 70 85 0.2 9.9t 1288 | 85 4.7x10°
1014 Horizontal A : 7.84 5.11 8.1 128.7 | 0.24 20 80 8g9* 10.5 9.9 1267 | a5 5.1x10°
ASR-6 Vertical c 2 69 .85 8.71 25.1 98.5 | 0.41 20 §0 98 2.1 251t g8.5 88 1.2x1074
1238 Horizontal C : €.59 4.98 25.1 09.8 0.41 20 80 96 27 25.1 89.8 99 9.6x10°
ASR-7 Vertical C 270 15.32 9.32 25.7 97.7 0.42 20 80 85* 1.1 287t 87.7 86 9.4x10¢
1285 Herizontal C ' 6.58 4.95 25.7 87.2 0.42 20 80 a5 2.8 257 872 85 1.6x107
FMW-1{ Vertical A 271 £.83 9.97 13.7 | 1186 { 0.30 20 170 a1 7.5 13.8f | 1186 88 5.9x10°
865 Horizontal A . 7.05 510 3.8 | 1201 | 6.29 20 80 g7 14.8 13.8 120.1 81 3.6x10°
FMW.-2 Vertical C 269 7.64 9.78 221 1021 | 0.39 20 80 82" 21 2211 | 1021 92 5.1x10"?
998 Horizontal c ' 7.19 5.04 22.1 888 | 0.4 20 80 g8 2.4 221 98.9 85 1.5x10°2
FMW.-2 Vertical c 270 12.53 9.69 221 101.6 | 0.40 20 80 95 1.3 221t | 1018 | %1 1.2x10°2
969 Horizontal c ' 7.23 4,97 221 98.3 0.42 20 80 100 25 221 98.3 83 1.2x10°
FMW-3 Vertical c 2 60 .78 9.93 2586 00.8 0.46 20 80 a1 1.7 261t 90.8 83 1.4x1 0‘:
1085 Horizontal c ) 7.48 4.97 26.1 80.2 0.46 20 80 a7 25 26.1 80.2 B1 1.8x10°
Where:  w, = Moisture content; y, = Dry density; G, = Specific gravity, n = Porosity; G, = Average isotropic effective confining stress; u, = Back-pressure; S = Calculated degree of
saturation using measured specific gravity; and k,, = Hydrautic conductivity at 20°C,
* Method A = Constant-head test; Method C = Falling-head test with increasing tailwater fevel.
** B-Factor remained relatively constant for fwo consecutive increments of applied cell pressure.
T Vertical permeability test specimen was cored utpon compietion of testing o obtain herizontal permeability test specimen. The final moisture content of the vertical test specimen
was nol measured, and was assumed to be the same as the horizontal test specimen.
(At NG3-050 YOLING.001.wpd
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UNCONFINED COMPRESSION TEST RESULTS
FORT LAUDERDALE FIVE-ASH ASR WELL AND FLORIDAN MONITOR WELL

Table 2

o ; : Unconfined Compressive
Core Specimen Dimensions Loading Strength o,{ult} (Ibfin?) Young's
We Yd tl
Bepth (%) | (i) Rate (min) Modulus
{feet) Length Diameter (cm;‘mm} . E{Ibﬁnz}"
L (cm) D {cm) (0 Measured | Corrected

ASRI | 748 | 327 [220| 14 {1303 | ooore | 41 2057 2089 7.0x10°
ARG | o5 | 510 |[1.95 1181005 | ooore | 48 565 563 2.2x10°
FMN-3 1 1043 | s07 |206 | 136 | 1003 | 00076 | 40 343 344 1.3x10°
Where: w, = Moisture content; y, = Dry density; and t; = Time to failure.

" Unconfined compressive strength corrected to 1/D ratio of 2 in accordance with ASTM Standard D 2938-86,

** Young's modulus calculated from the slope of the stralght-line portion of the stress-straln curve,

D \ALNGE-050 YOUNG 001 wpd
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ASR-1 PRESSURE TEST DATA

DATE(S): 12/19/97

CITY OF FORT LAUDERDALE WTP ASR WELL SYSTEM
JOBNUMBER 1324007 28090290
CONTRACTOR:  Youngquist Brothers, Ing.
PROJECT MANAGER: Anng Murray
COUNTY: Broward DESCRIPTION OF OPERATIONS: Prassure Test 16-inch casing
OWNER: City of Ft. Lauderdale
START TIME: 715 INITIAL PRESSURE: 173 psi
FINISH TIME: 815
CASING SIZE: 16-inch
GAGE SERIAL NUMBER: BAQ483
TOTAL

TIME MINUTES PRESSURE COMMENTS

7:15 G:00 173

725 10 172.5

7:32 017 72

7:35 Q:20 172

7:40 G:25 171.5

7:48 0:33 171

7:50 0:35 171

785 0:40 170.5

8:00 0:45 170

8:05 Q:5G 169.75

8:11 0:56 169

15 100 168

820 168 Began bleeding pressure

80 5.0 gal recovered
8:23 3.0 gal recovered

Cbservers’ Initfals_ NAJ



Certificate of Calibration

Customer: YOUNGQUIST BROTHERS, INC.
Certificate # 0000046029
Manufacturer: MCDANIEL
Model Number: 300 PSI
Nomenclature: PRESSURE TEST GAUGE
Serial/I.D. #  BAQ0423

o~ > Specifications:  +/-.25%

‘ Cal. Procedure: MPO3/C1-NAV

KELI Control # BAR-37617

~ The accuracy and calibration of this instrument is traceable to the
National Institute of Standards and Technology through certified
standards maintained in the laboratories of KELI Inc. or derived
by the ratio type of self-calibration techniques and is guaranteed
to megt published specifications. The metrology procedures util-
ized satisfy the requirements set forth in ANSI/NCSL Z540-1.

In Tolerance When Received? Y  Cal. Tech:055 Relative Humidity: 50% Temperature: 73 Deg. B
In-House Cal. Cycle: 12 Mos. | Calibration Date: 11/07/1997 Calibration Due: 11/07/1998

Remarks: ROUTINE CALIBRATION/CERTIFICATION/PREVENTIVE MAINTENANCE.

Standards Used
LD, # Cal. Date Cal, Due

331 AMETEK T-15C DEAD WEIGHT TESTER . 67/22/19%7 07/22/1999

/ Qualify Assurance

Tlus :eport may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtzined in writing from KEBLI Labs. Jne.
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YOUNGQUIST BROTHERS, INC.

Certificate Of Test # 154480
KEL! Control # BAR-37617
Manufacturer: MCDANIEL Serfal / 1.D, BAQ4B3
Modal; 300 Pst Description; PRESSURE TEST GAUGE
READING READING '

RANGE APPLIED BRE.CAL POST-CAL LOW LIMIT HIGH LIMIT SPECIFICATIONS

300 PSt 50 20.25 50.25 43.25 50.75 +/-25% of FS
' 100 100.00 100.00 99.25 100.75
150 150.0G 150.00 148.25 150.75
200 200.00 200.00 196.25 200.75
300 300.00 300.00 299.25 300.75
In talerance when received? YES Temperature: 73 Deg. £ R.H. 50 %

Remarks; ROUTINE CALIBRATION /CERTIFICATION AND PREVENTIVE MAINTENANCE.

Lo# STANDARDS USED CAL DATE CAL GUE
331 AMETEK T-150 DEAD WEIGHT TESTER 072297 G7/22m8
Procedure Used: MFPO/CT-NAV Accuracy: MANUFACTURERS

The accuracy & caiibration of this instrument is traceable to the National institute of Standards and Technolagy through certifiad standards
maintained in the laboralories of KEL{ Inc, and is guaranteed g meel published specifications. The metrolegy procedurss ylilized salisfy tha
requiramants set forth in ANSHNCSL 2540-1.

Calibration Date: 17/07/97 Cal. Tech: 055

Calibration Due: 110778 é 5 gg
// P Y
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FMW-1 PRESSURE TEST DATA

DATE(SY: 1/20/08
CITY OF FORT LAUDERDALE WTP ASR WELL SYSTEM
JOBNUMBER 1324007.28G30290
CONTRACTOR:  Youngquist Brothers, Inc.
PROJECT MANAGER: Anne Murray
COUNTY: Broward DESCRIPTION OF OPERATIONS: Pressure Test §-inch casing
OWNER: City of Ft. Lauderdale J-inch packer at 1,041 1 bpt - 230 psi
START TIME: 5:45 INITIAL PRESSURE: 125 psi
FINISH TIME: 6:45
CASING SIZE: 8-inch
GAGE SERIAL NUMBER: BA0483
TOTAL

TIME MINUTES PRESSURE COMMENTS

05:45 0:00 125

05.50 0:05 125

05:55 0:10 125

06:00 0:15 25

086:05 3:20 128

06:20 0:35 125.5

06:25 0:40 125.5

06:33 0:48 125.5

06:40 0:55 126

06:45 1:30 126 End test

08:48 103 128 Bleeding off pressure into 5-gal bucket

08:49 1:04 0 ~3/4 gal water recovered

packer pressure still 230 psi

Chservers' Initials___ NAJ



E!B Kimball Electronic Laboratory, Inc.
Preci.rionMfas:.frememEqm‘pmem Specialists . .
Certificate of Calibration

Customer: YOUNGQUIST BROTHERS, INC.
Certificate # 0000047881

Manufacturer:  MCDANIEL

Model Number: 300 PSI

Nomenciature: PRESSURE TEST GAUGE
Serial/1.D, # BA0483

Specifications:  +/-25%

Cal. Procedure: MPO3/CI-NAV

KELI Conirol # BAR-37617

The accuracy and calibration of this instrument is traceable to the—‘
National Institute of Standards and Technology through certified

standards maintained in the laboratories of KELI Inc. or derived

by the ratio type of seif-calibration techniques and is guaranteed

o meet published specifications. The metrology procedures util-
ized satisfy the requirements set forth in ANSI/NCSL. Z540-1.

In Tolerance When Received? Y  Cal. Tech:048 Relative Humidity: 52% Temperature: 72 Deg. F
In-House Cal. Cycle: 12 Mos. LCaiibration Date: 01/08/1998 | | Calibration Due: 01/08/1999 —[

Remarks: ROUTINE CALIBRATION/CERTIFICATION/PREVENTIVE MAINTENANCE.

Standards Used
LD # Cal. Date Cal. Duge

331 AMEZTEE, T-150 DEAD WEIGET TESTER 07/22/1997 07/22/1999

/ Quaflly Assurance

This tepers may not he reproduced, except in full. unless permissian for the publication of an approved abstract is obtained in writing from KEL] Labs. Irc,

miicart £ 47

8081 West 315t Lane, Hialeah, Fi. 33016 e Ph (305)822.5792 » Fax {305)362-3125



Kimball Electronic Laboratory, Inc.

Precision Measurement Equipment Specialists

8

Manufacturer MCDANIEL Serial £ 1.0: BAQ483
Description: PRESSURE TEST GAUGE

YOUNGQUIST BROTHERS, INC.

Certificate Of Test# 157214
KEL! Control # BAR-37817

iModeak 300 PEE
READING READING
RANGE APPLIED PRE-CAL POST-CAL LOW LIMtT HIGH LIMIT SPECIFICATIONS
300 PSI 50 50.05 50.05 4825 8075  +4-.25% of Fuil Scale

100 100,10 100.10 98.25 100.75
150 15G.00 150.00 14925 180.7%
200 200.00 200.00 198.25 200.75
300 300.10 300.10 298.25 300.75

In tolerance when received? YES Temperature: 72 Deg. F R.H. 52

Remarks: PERFORMED ROUTINE CERTIFICATION AND PREVENTIVE MAINTENANCE

108 SYANDARDS USED CAL, DATE CAL_QUE
331 AMETEK T-150 DEAD WEIGHT TESTER July 1987 Judy 1999

Procedurs Used: MPOCT-NAYV Accuracy: MANUFACTURERS

Tre accuracy & calibration of this instrument is traceable to the Nalional instiute of Standards and Technotogy through certified standards
maintained in the laboralaries of KELY 1ng. and is guaranteed to meet published specifications. The melrology procedures utilized satisty the

reguirements set forth in ANSENCSL 2540-1.

Calibration Date: 01/0898 Cal. Tech. 048
Calibration Due: §1/08/53

proved By

i genipage 1196
2081 West 215t Lans, Hialeah, FL 33016 » Ph(305)822-5792 e Fax(305)362-3125



Kimball Electronic Laboratory, Inc.

Precision Measurement Equipmem Specialists

YOUNGQUIST BROTHERS, INC.

Cerificate Of Test# 157214
KELI Confrol # BAR-37617

Manufacturer MCDANIEL Serial /1.0 820483
Model: 300 PSI Description:  PRESSURE TEST GAUGE
READING READING
RANGE APPLIED FRE-CAL POST-CAL LOW LIMIT HiGH LiMIT SPECIFICATICNS
300 PSt 50 50.05 50.05 49.25 50.75  +/-25% of Full Scale
106 100.10 10010 99.25 100.75
150 150.00 150.00 149.25 150.75
200 200.00 2006.00 168.25 200.75
300 300.10 300.10 299.25 300.75
in tolerance when recelved? YES Temperature:72 Degq. F R.H. 52

Remarks: PERFORMED ROUTINE CERTIFICATION AND PREVENTIVE MAINTENANCE

X} STANDARDS USED CAL. OATE CaL_OuE
331  AMETEK T.150 DEAD WEIGHT TESTER July 1997 July 1995
Procedure Used: MPOZ/CT-NAV Accuracy: MANUFACTURERS

The accuracy & calibration of this instrument 15 tracasble to the Natonat institute of Standards and Technology through certified slandarcs
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Vldeo Survey Descrlptlons
For ASR 1 |




ASR-1 VIDEO SURVEY

DATE(S): 12124197
FIVEASH ASR WELL SYSTEM
JOB NUMBER: 1324007.28090290
CONTRACTCR: Youngquist Brothers, Inc.
PROJECT MANAGER: Anne Murray
COUNTY: Broward
OWNER: ty of Fort Lauderdale
VIDEC CONTRACTOR: FGL DESCRIPTION OF OPERATIONS: Video Log ASR-1
TOTAL DEPTH: 1,272
DEPTH IN FEET | REEL. COUNTER
From To From To OBSERVATIONS
70 Weld
112 Weld
155 Weld
194 Weld
233 Weld
272 Weld
313 Weld
349 Weild
392 Weld
405 Very siity, stop at 07:52
Resume log at 08:30
432 Weld
474 Weld
516 Weld
556 Weld
598 Weld
641 Weld
683 Weld
725 Weld
753 Stop at 08:45 -- getiing silty

as-1 video XLS Page 10t 2



DEPTH IN FEET [REEL COUNTER
From To From To OBSERVATIONS
753 Resume at 09:20 -- Clear
767 Weld -- vertical striations
809 Weld
851 Weld
1,020 Weld
1,057 Bottom of casing
1,060 Cavernous washoul
1,066 1,082 Bouiders in hole -- Cement
1,082 : Porous LS, oblate hole, end boulders
1,110 Hole closer to gauge, sfifl porous LS
1,118 | 1,122 Popouts
1,122 Same as above
1,129 Bedding plane?
1,139 | 1,141 Loose zone to 1,141
1,141 Porous LS, becomes gradually fess porous
1,152 Much less porosity
1,155 Porous LS
1,158 1,168 Very porous LS
1,165 Cavemous, porous t¢ 1,168
1,168 Porous
1,185 Lowsr porosity -- gauge hole
1,200 Wails mostly smooth
1,211 1,214 Fractured to 1,214
1,216 Smoother hole w/ popouts
1,227 Low porosity
1,272 Stop log -- Bottom of hole is silted up, end log at 10:00

asr-1 video XLS Page 2of 2



© Vide Survey Descriptions |

"I



FMW-1 VIDEO SURVEY

DATE(S): 3/7198
FIVEASH ASR WELL SYSTEM
JOB NUMBER: 1324007.28090230
CONTRACTOR: Youngquist Brothers, Inc.
PROJECT MANAGER: Anne Murray
COUNTY: Broward
OWNER: ty of Fort Lauderdale
VIDEO CONTRACTOR: FGL DESCRIPTION OF OPERATIONS: Video Log FMW-1
TOTAL DEPTH: 1,168
DEPTH IN FEET {REEL COUNTER)
From To From To OBSERVATIONS
34 Weld
77 Weld
121 Weld
163 Weld
205 Weld
248 Weld
292 Weld
336 Weld
379 Weld
423 Weld
467 Weld
511 Weld
555 Weld
599 Weld
643 Weld
686 Weld
729 Weid
772 Weld
816 Weld
859 Weld

fmw-1 video. XLS Page1of2



DEPTH IN FEET |REEL COUNTER

From To From To OBSERVATIONS
892 Weld
935 Weld
979 Waeld
1,021 Weld
1,053 Weld
1,063 | 1,105 Smooth borehole -- some mudcake, v. tight formation
1,105 Bedding plane -- more mudcake
1,113 Bedding plane -- possible flow zone
1,122 Bedding plane - vugs
1,128 | 1,131 Vugs
1,151 Bedding plane -- rougher borehole
1,160 Lost visibility - no flow
1,166 Stopped lowering camera -- material on light head -- TD

imw-1 video XLS Page 2 of 2
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for ASR 1

Water Level Pumpmg Data Tests R




Drawdown (ft)

ASR-1 Step Rate Pump Test Drawdown
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ASR-1 Constant-Rate Pumping Test
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Water Level Pumplng Data Tests -
B for FMW-1 -




Feet of Head Above Transducer

70

City of Fort Lauderdale - Five Ash WTP
Floridan Aquifer Monitor Well (FMW-1)
Packer Test 1
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City of Fort Lauderdale - Five Ash WTP
Floridan Aquifer Monitor Well (FMW-1)
Theis Recovery Method - Packer Test 1
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Feet of Head Above Transducer

50

City of Fort Lauderdale - Five Ash WTP
Floridan Aquifer Monitor Well (FMW-1)

Packer Test 2
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City of Fort Lauderdale - Five Ash WTP
Floridan Aquifer Monitor Well (FMW-1)
Theis Recovery Method - Packer Test 2
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City of Fort Lauderdale - Five Ash WTP

Floridan Aquifer Monitor Well (FMW-1)
Drawdown - Packer Test 3
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Drawdown
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FMW-1 Step-Rate Pump Test
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Feet of Head Above Transucer
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FMW-1 Constant-Rate Pump Test
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Water Quallty Analyses
for FIVIW 1

. -F!




. M W INTAKE #: 512936 |
A

Project Name:  Five Ash/Drinking Water

S Qn de rs /é\ Project Location; ©wiwy -\ !
LO bOf'C] to rie::S Sample Supply:  Water II
€nvironmentak Testing Services Samno] ":"emr: Tim Case 1
ample Received : i
Date /6-Apr-98 pDatejTime: 3/17/98 15:00
RECEIVED
Youngquist Brothers, Inc.
15465 Pine Ridge Road APR 30 1398
‘ @ RECEIVED apr 1 7 1998
Fort Myers, F1, 339038- Wrmgym*sou
. Analysis
Parameter ID Auaiyylz Samiple ID Reault Unit Methed Date/Time D.L.  LablD Analyst
Inorganic Analysis
62-550.310(1)
PWS030
1008 Arsenic  {0.05) N981883 <0.0022 mgl EPA 206.2 320198 00022 84352 ua
1010 Badum (2 NOB1883 1506 mgt EPA 208.2 3126198 0200 843582 ua
1615 Cadmium (0.005) N9g1883 <0.003 moL £PA 2131 319198 0.003 84352 ua
1020 Chramium {0.1) N381883 0020 mglL EPA 2181 3no/es 0020 84352 wua
1n24 Cyanide {G.2) NGB1883 <0008 mglL SM 4500CNE 321738 0.006 84352 ua
3 Fluoride (4} N931883 144 mot EPA 340.2 3119198 0.2 84352 wua
1030 Lead (0.015) NS31883 <4001 mol EPA238.2 3/9/8 001 84352 ua
1635 Mercury  {C.002) Ng81883 <0001 mgl EPAZ245.1 - 32198 0.001 84352 s
1036 Nickel (0.1 N981883 <0010 mot EPA 249 1 3120198 0010 84352 ua
1040 Nifrate  {10) NO81883 <001 mgl EPA 3532 Y26/96 (X0} 84352 us
1041 Nitrite {1) N981883 .0 wmot EPA 354.1 37688 a0 84352 ua
1045 Selenium  (0.08) NS81883 0004 mgi EPA 270.2 312398 0.004 84352 ua
1052 Sedium {160} N981883 1827 mgl EPA 273.1 3124198 0.003 84352 ua
1074 Antimony  (0.006) N981883 Q0017 mlL. EPA 200.9 3/23/98 00017 84352 wa
1075 Beryllium  {0.004) 981883 <(.0003 molL EPA 200.7 3124/98 00003 84352 va
1085 Thalllum  (0.002) N951883 <0008 maA. EPA 200.9 32398 00006 84352 wua
Secondary Chemical Analysis
62-550.320
PWS031
1002 Aluminum (0.2) NS81883 <02 mailL EPA 202.1 323198 0.2 34352 ua
1017 Chioride  (250) NOB1283 3524 mgt SM4500CEB 24198 5 84382 ua
1022 Copper (1.0} NGB1883 2011 mgfl EFA 2202 3208 0.001 B4352 ua
1025 Fluoride {2.0) N981883 144 mol EPA 340.2 39798 0.2 84352 ua
1028 Iron 0.3 N9B1883 0156 mglL EPA 2361 3r23/8 8.015 84352 wua
2 Manganesa {0.05} Ngg14a3 0.014 mgl EPA 243.1 312398 0.005 84352 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and EB5457(Ft. Myers)

Rpt form #5; Rev 1/1/96 Page!
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: : Anaiysis
" Parameter iD Analysis Sample ID Resuft Unit Method Date/Time D.L.  LabiD  Analyst

1050 Siver  {0.1) N9B18E3 Q010 mt  EPAZT2A 418 0010 84352 ua
1055 Suffate  (250) N9B1863 725 mon EPA 375.4 V2108 5 84352 ua
5 Zne  (50) N981863 <6005 mgl. EPA 289.1 2108 0005 84352 ua
205 Color  (150) N981853 17 PCowns  EPA 1103 1758 3 84352 ua
1920 odor  (3.0) N981883 50 TON £PA 140.1 317198 1 84352 ya
1925 oH (658.5) N981883 761 sduis  EPA 1501 317/8 Na 8432 ua
1930 Total Dissolved Solids (500) NGB1883 7680 mL  EPA160.1 178 7 84352 ua
2905 Foaming Agents (1.5) N981883 004 mL  SMS540C 319108 002 84352 ua
Trikalomethane Analysis
62-550.310(2)(a) Fraw -\
PWS027
2950 Total THM's (0.10) NS81863 00017 mgl  EPAS242 3119/88 00003 83331 ua

Volatile Organic Analysis
62-550.310(2)(b)

PW3028

2378 1,2,4-Trichlorabenzene {70} N361883 <0.22 ugl EPA 524.2 I15/98 022 8331 wua
2380 Cis-1,2-Dichloroethylene (70) N381883 <003 wil EPA 524.2 3198 9.03 83331 wua
2955 Xylenes (Total) {10,000} NS81883 .24 wl EPA 524.2 3nse8 0.24 8333t wua
2564 Dichloromethane (§) }981883 <005 wgt EPA 524.2 318198 0.05 83331 wua
2368 O-Dichlorobenzene {600} N361883 <005 uwgi EPA 524.2 315/98 0.05 83331 wua
~meq ParaDichlorobenzene (75) N381883 <002 uwl EPA 524.2 1998 6.02 83331 wva
Y Vinyl Chioride (1) N9B1883 02 uwl EPA 524.2 31948 929 83331 wua
077 1,1-Dichlorcethylene (7) N981843 <002 uot EPA 524.2 3n9/98 0.02 83331 ua
o879 Trans-1,2-Dichlorcethylene(100)  NS81353 <0.12 wl EPA 524.2 g8 0.12 83331 ua
2380 1,2-Bichicreethane (3) NGB1883 <002 ugl EPA 524.2 angses 0.02 83331 ua
2981 1,1,1-Tdchloroethane (200} N981883 <01 wit EPA 524.2 319/98 0.21 83331 wua
2982 Carban Tetrachloride {3) N951883 <029 wl EPA524.2 319/98 6.29 83331 ua
2983 1,2-Dichloropropane (5) N3§1853 <033 wit EPA 5242 319/08 .33 83331 wua
2984 Trichlotcethyiene (3) N3B1883 <0.02 uwl EPA 5242 319798 0.02 83331 wua
2585 1,4 2-Trichicroathans (5) Mg81883 <023 ugil EPA 524.2 315108 0.23 83331 ua
2987 Teirachloroethylene (3) NOB1883 Q.21 uvgll EPA 524.2 3neme 0.2 83331 wua
2989 Monochlorobenzene {109) NG81883 <023 gl EPA 5242 31ere8 0.23 83331 ua
2990 Benzene (1) N381883 <005 ugl EPA524.2 3i18i08 8.05 83331 wa
2991 Tolzene {1000) N981883 <041 vt EPA524.2 Y198 Q.41 833 wa
2092 Ethylbenzene (700) Ng981883 <047 wi EPA 5242 31908 0.47 8333 va
2996 Styrene {100} N3B1883 <02 vl EPA 524.2 319598 0.2 83331 ua

Dioxin - 2,3,7,8-TCDD N981883 <54 po EPA 1613 4i3/98 5.4 87424 ua

HRS Certification®'s 84352 and E84380(Nokomis) 85439 and E85457(Ft. Myers)

Rot form #3: Rev 1/1/96 Page?



Analysis

Parameter ID Analysis Sample ID Result Uit . Method  Datefime D.L  LablD Analyst
Pesticide/PCB Chemical Analysis
62-550.310(2)(c) Fvw -\
PWS029
. 2005 Enddin  {2) N981883 <0.002 wi EPA 508 3126198 0002 83N ua
2010 tindane {0.2) N981883 <0.002 wgL EPA 508 326/98 0002 B33t ua
2015 Methoxychior {40) NG§1883 <0.052 ugh EPA 508 3/126/98 0082 8333 ua
2020 Toxaphene (3} N9B1883 <0.309 wi EPA 508 3726/98 .306 83331 wa
2031 Dalapon {200} NG81883 <0035 ugd EPA 515.1 4/10/08 0035 8331 ua
2032 Diquat {20} NS81883 <026 ugl EPA 549.1 313098 026 83331 ua
2033 Endothall (100} NSg1883 <{54 ugl EFA 548 411798 15.4 83331 ua
2034 Glyphosate (700) N981883 <G44 wugl EPA 547 331498 9.44 83331 ua
2035 Dif2-ethylhexy)) adipate (400 Noa1883 <071 ugl EPA 5252 415198 071 83331 ua
2036 Oxamyl (Vydate) {200) Nogtasa <257 ugll £PA 5311 3/26/98 257 8331 ua
2037 Simazine {4) NOB1883 <0078 gl EPA 507 3126598 Q.078 83331 ua
2039 Di(Z-ethyihexy)) phthalate {6) N981883 <115 ugt EPA 525.2 4/5/08 1.15 83 ua
2040 Picloram (500) NG51883 <0029 wgl EPA 5151 4110/28 0.022 83331 us
2041 Dinoseb {7) N981883 <0055 uwgl EPA §15.1 4710/98 0.055 83331 ua
2042 Hexachorocyclopentadiene(50) N981883 <001 wgl EPA 508 326/98 hEH| 83331 3
2048 Carbofuran {40} N951883 <704 wgl EPA 5311 3/26/98 7.04 83331 ua
2050 Alrazine {3) NS81883 <0035 wt EPA 507 126/98 0.035 83331 ua
2051 Alachior (2} ' N281883 <0012 ugl EPASO7 326198 0ot2 83331 ua
2065 Heptachlor (0.4) NS81883 <0.004 uvgd EPA 508 J/26/98 0.004 83331 ua
206; Heptachior Epoxide (©.2) NG81883 <0.002 uwAl EPA 508 3126/98 0.002 831 wa
2105 24D {70) NG81883 <0.026 ugl EPA 515.1 411098 0026 8331 wuz
2116 2,4,5-T9 {Siivex) (50Y ME881883 <0.017 wll EPA 5151 4710738 0.017 83331 ua
2274 Hexachiorcbenzene {1) 1881883 <0008 ugl EPA 08 26198 6008 83331
2306 Benzofapyrene (2) N981883 <0013 uwgt EPA 550 4/3/98 0.013 83331 ua
2376 Pentachlorophena! (1} NG81883 <0.007 ugb EPA 515.1 41098 0007 83331 wa
2333 FCB {0.5) N981883 <0.1 ugh EPA 508 372698 01 83331 ua
2931 Dibromochloropropane (.2} N981883 <4004 wi EPA 504 373098 0604 83331 ua
2946 Ethylene Dibromide {0.02) Ng81883 <0.006 ugh EPA 504 3130108 0008 833 wa
2959 Chiordane {2) 921883 <0445 wgt EPA 508 2126198 0.446 43311 s

Unregulated Group I Analysis

62-550.405
PWS035 N
021 Carbary} Ng81883 <389 uwl EPA 531.1 3/26/98 3.89 83331 va
022 Methomyi NS81883 <32 ul EPA 5311 3126198 32 83331 ua
043 Aldicarb Sulfoxide Ng81883 <1.88 gl EPA531.1 3/26r98 188 83331 wa
044 Aldicarty Sulfone N981833 <557 gl EPA §31.1 326198 557 83331 wa
045 Metolachior N981883 <0.108 uvgt. EPA 507 3/26/08 0108 8333 wa
047 Aidicarb N981883 <595 ugh EPAS311 - 3/26/98 5.95 83331 ua
D66 3-Hydroxycarbofuran N981883 <335 wl EPA 531.1 326198 3.35 83331 ua

HRS Certification#'s 34352 and E84380(Nokormis) 85449 and E85457(Ft. Myers)
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Analysis

Parameter ID Analysis Sample ID Result Unit Method DateiTime DL LablD  Analyst
2077 Propachior ND91883 <5 ugl EPA 808 AEL8 5 8331 ua
2356 Aldrin N981863 0005 ugl EPA 508 Ty 0.005 8331 ua
' Dieldrin N981883 Q02 wi EPA 508 32678 0.02 83331 wa
2a4l Dicamba N981883 <0005 wl EPA515.1 4110/98 0005 83331 us
2595 Metribuzin NS81883 024 wgl EPA 507 326198 6.024 43331 ua
2076 Butachlar NS31883 <021 wi EPA 507 32618 0.021 83331 ua

Unregulated Group II Analysis

62-550.410 Frw ~ 4
PWS034
2210 Chioromethane NoB1883 <035 ugl EPAS242 = 319/8 035 83331 va
222 Bichlorodiflouromethane NS81883 <26 wll EPA524.2 Y49/98 0.2¢ 83331  va
2214 Bromomethana NO815883 <0.29 uwtt EPA 524.2 /19/98 0.29 8131 va
2216 Chiorosthane N951883 <024 ugh EPA524.2 1908 0.29 83331 ua
2218 Trichloroflucromethane Nog1883 <28 wl EPA 524.2 19198 028 83331 wua
2251 Methy-Ter-Butyl-Ether Ng81883 <027 wl EPA 524.2 319/98 027 83331 ua
2408 Dibromomethane N381833 <003 uwh EPA 524.2 3/19/98 0.03 8333 us
2410 1,1-Dichloropropylene NG31883 <006 wlt EPA524.2 419598 0086 83331 wa
2412 1,3-Dichioropropane N3a1883 005 ugl EPA 524.2 I19/98 0.05 8333t ua
2413 1,3-Dichloropropene NE81883 <0.2¢ ugl EPAS242 3Ho/Ks 0.4 3311 s
2414 1,2 3-Trichloropropane NIB1883 <039 ugh EPA 524.2 3119/98 0.39 83331 wa
2418 2,2-Dichleropropane Nog1883 <038 uwl EPA 524.2 3H9/98 0.38 83331 wua
Y Chioroform N981883 17 uwt EPA524.2 19,28 .16 83331 wua
aurd Bromoform N981883 <03t ugh EPA 524.2 319/08 0.3 83331 ua
2943 Bromedichioromethane Ng81883 .36 ugl EFPA524.2 Y1958 0.3 81331 uw
044 Dibromochlercmethane N931843 .27 ugl EPA 524.2 319/98 027 83331 ua
parstel O-Chlorctoluene N81883 033 uwl EPA524.2 319/98 023 8333t ua
266 P-Chioratoluene Ng81583 <029 wt EFA 524.2 319798 0.29 83331 ua
2867 M-Dichiorcbenzane NE81883 <02 wi ERPA D242 3nse3 0.2 A3 ua
2078 1,1-Dichloroethane : N981883 <01 wgh EPA 524.2 3M9/98 0.1 83331 vz
2986 1,1,1,2-Tetrachloroethane NgB1g83 <013 it EPA 5242 319/98 £.13 83331 uz
2ees 1,4,2,2-Tetrachicreelhane NoB1gas 30 uwt EPAS24.2 319/e8 .33 8331 4z
2993 Bromobenzene N981883 <005 wt EPA 5242 3H9/98 005 83331 ua

Unregulated Group I¥f Analysis

62-550.415
PWS036 & 037
2262 Isophorone 981883 <726 wlL EPA 625 323198 7.26 83331 ua
2270 2,4-Dinitrotoluene N9B1883 <478 wil EPA 625 3123/98 478 8133t ua
2282 Dimethylphthatate Ng81683 <947 ugh EPA 625 323/08 947 83231 ua
2284 _ Diethylphthalate ND81883 <43 wi EPAB25 312398 43 83331 ua
2280 Di-n-Butylphthaiate N981883 401wl EPA 625 3123798 4.0 83331 ua
2204 Butyl benzyl phthalate NS81883 <255 ugl EPA 825 3123198 255 83331 wa
) Di-n-octylphthatate NOB1883 <243 vl EPA 625 3/23/98 243 83331 ua

HRS Certification#’s 84352 and E34380(Nokomis) 85449 and ES5457(Ft. Myers)
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Analysis

Parameter ID Analysis Sample ID Result Unit Method Date/TIme D.L.  LabiD Analyst
9108 2-Chlorophenol Neg 1883 <41 wt EPA 625 ¥23/98 4.1 8333t ua
a2 2-Methyl-4 6-dinitophencl N981883 <4 wlt EPA 625 23/98 § 83331 ua
g Phenol N981883 <26 wit EPA 625 3238 26 83331 wua
Nia 2,4,6-Trichloraphenol N9B1883 <466 gl EPA 525 3723598 4,66 83331 ua

Fwd —1
Total Caliform N981883 § ool100mt  SM92228 s 1520 84352 ua
Fecat Coliform 351883 4 caliCOmi  SM8222D 3N7R8 15:201 84352 ua
Fecal Strep N981883 1 coit@dml  SMI230C 7198 15:20 4 84352 wua

PA 608 - Organochlorine Pesticides and PC

A-BHC Nog1883 <001 uwl EPA 8020 323198 c.01 EB4207 ua
B-BHC NO81883 <0.01 ual EPA 8080 3123508 0.01 EB4207 ua
D-BHC N281883 Q0 uwgt EPA 8080 2358 0.0 EB4207 ua
G-8HC {Lindane) NSB81883 <001 ugl EPA 8080 323158 0.0 £84207 ua
Heptachior NG81883 <005 uwgl EPA 8080 3123198 0.05 EB4207 wua
Alcdn NEE1483 <0 wl EPA 8080 312388 (11| E84207 wua
Heptachiar Epoxide N981883 <001 wil EPA 8080 3/23/98 0 E84207 wa
Endosuifan i N981883 <001 vl EPA 8080 323198 16 E84207 ua
44-DCE N981883 <001 gl EPA 8080 323198 ) E84297 ua
Dieldrin N951883 <001 ugl EPA 8080 32308 0.01 E84207 ua
Endrin N981883 <001 ugl EFA 8080 312398 0.01 £84207 ua
44000 NO81883 <001 wgt TPA 8080 342358 001 EGa207 wua
Endosulfan il N981883 <001 vl ZPA 8080 323598 6.01 £84207 ua
44007 N9§1883 <007 uwl £PA 808D 3123198 0.07 EB4207 - ua
Endrin Aldehyde N95§1883 <091 ugl EPA 8080 32398 0.01 EB84207 ug
Endosulfan Sulfate N981883 <00t uwgl EPA BOBD 3123/98 001 EB4207 ua
Chlordane NO81883 <0.89 ull EPA 8080 323198 0.95 EB4207 ua
Toxaphene N981883 <12 wi EPA 8080 3/23/98 12 E84207 uz
PCB-1018 N3g1a83 <(.44 gl EPA 8080 312398 0.44 E84207 ua
pPCB-1221 N981883 <11 ol EFA 8080 3123198 14 EB4207 ua

ugl. EPA 8080 3123198 0.70 EB4207 ua

pPCB-1232 NSg1883 <Q.70

" "HRS Certificationfi's 84352 and E84380(Nokomis) 85449 and E35457(Ft. Myers)
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. ' Analysis
Parameter ID Analysis Sample ID Result Unit Method Date/Time D.L  LsblD Analyst

PCB-1242 Ngg1883 <059 wl EPA 8080 31238 0.59 EB4207 wa
PCB-1248 NOB1883 <0.55 wgl EPA 8080 7l 0.55 EB4207 ua
PCB-1254 N931883 <044 uwd EPA 8080 323/38 044 EB4207 ua
PCB-1260 N981883 <065 uwl EPA 8080 32398 0.65 EB4207 ua
Methoxychlor Nog18a3 <11 uwi EPA 8080 323738 0.1 EB4207 ua

EPA 624 - Purgeable Organics

g - |
Chloromethane N981883 <052 ugl EPA 8240 188 0.52 E84207 ua
Vinyt Chiorida N381883 <047 w EPA 8240 31898 0.47 E84207 ua
Bromomethane NS81883 <0 wt EPA 8240 3/18/98 1.0 EB4207 ua
Chloroethane N9g188l <053 ugl EPA 8240 Ji8m8 0.53 ES4207 ua
Tichlorcflucromethans N981833 <13 ugl EPA 8240 318198 13 E84207 ua
1,1-Dichicroethene N381883 <060 ugl EPA 8240 1898 0.60 £B4207 ua
Methylene Chleride N981283 <10 wgt EPA 8240 /18/98 1.0 E84207 ua
Trans-1,2-Dichloroethéne NB§1863 <033 uwt EPA 8240 g8 038 E84207 ua
1,1-Dichiorcethane N9g81883 <074 wl EPA 8240 3/18/98 074 EB4207 ua
Chioroform N981883 1.1 ol EPA 824G 3188 10 EB4207 ua
1,1,1-Trichioroethane N981883 <036 ugl EPA 8240 3118/98 0.36 EB4207 wa
Carbon Tetrachloride Nga1883 <042 ugd EPA 8240 31898 0.42 EB4207 wa
{,2-Dichicroethane N381883 <327 wt EFA 8240 3nsms a.27 EB4207 ua
Benzene NSG1883 <034 vl EPA 8240 31848 0.34 EB4207 ua
Trichloroethene NGB1883 <083 wl EPA 8240 318138 0.83 £684207 ua
1,2-Dichlorepropane Ng81883 036 wl EPA 8240 318/98 0.36 EB4207 ua
Bromodichloromethane N981883 <026 ugh. EPA 8240 J/18/58 0.26 E84207 ua
2-Chlorcethylvinyl Ether NBSg1883 <353 wd EPA 8240 Jrgns 0.59 £84207 ua
Cis-1,3-dichloropropene N951883 <029 wht EPA 8240 31898 0.28 EB4207 ua
Toluene NS&1883 <038 gt EPA 8240 318198 0.38 E84207 ua
Trans-1,3-Dichloropropene N981883 <0.89 wht EPA 8240 anges (.85 EB4207 ua
1,1,2-Trichleroethane No81883 <043 ugt EPA 8240 Klpd: i) c.48 E84207 ua
Tefrachicroethene N381883 <036 wl EPA 8240 3ng/mes G.36 E84207 va
Dibromochloromethane NS81883 <083 ugl EPA 8240 3neme 0.83 EB4207 ua
Chlorobenzena N$81883 <034 ugl EPA 8240 318/88 0.34 EB4207 ua
Ethylbenzene NS81583 <041 Wi nPA 8240 3Hems 0.41 £84207 ua
Bromoform NGB1883 <386 valL £PA 8240 318788 0.66 £84207 ua
1,1,2,2-Tetrachloroathane N981883 <03t uwgl EPA B24(} 31848 0.31 EB4207 wua
1,3-Dichigrobenzene N981582 <Q.77 wh EPA 8240 31898 677 EB4207 ua
1.4-Dichlorcbenzene N981883 <080 wgl EPA 8240 3NM8K8 (.50 EB4207 ua
1,2-Dichlorobenzene N9g1883 <042 uglt EPA 8240 318158 G.42 EB4207 ua

EPA 625 - Semivolatile Organics

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)
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. Analysis
Parameter [D Analysis Sampla ID Resuit Unit Method Date/Time bB.L LabiD  Analyst

N-Nitrosodimethylaming N981683 <10 wgd EPA 8270 Kizal.:] 10 E84207 ua
Phenol : NS31883 <13 uwl EPA 8270 321/98 13 EB4207 ua
Bis{2-Chioroethyi}Eiher N9B1883 <050 wgd EPA 8270 32198 0.50 EB4207 ua
2-Chlorophenal Ngg1883 <0.42 wgll EPA 8270 421198 042 EB4207 ua
1,3-Dichlorobenzene NS81883 <(.50 wgl EPA §270 32158 0.50 EB4207 wa
{4-Dichlorobenzene N981883 <055 gl EPA 8270 3r21/98 0.55 E84207 ua
1,2-Bichlorobenzene N981883 <10 uwl EPA 8270 3121198 1.0 EB4207 ua
Bis{2-Chloroisopropyl)ether N981883 <035 wl EPA 8270 ymes 0.35 E84207 ua
N-Nitroso-di-n-prapylamine NS81383 <034 uwht EPA 8270 2198 0.34 EB4207 ua
Hexachloroethane . N981883 <071 gl EPA 8270 2198 0.1 E84207 ua
Nitrobenzene NOB1883 <28 wl EPA 8270 32108 28 E84207 va
2-Nilrophenct NS81883 <063 uwit EPA 8270 Jr21/98 0.63 EB4207 ua
2 4-Dimethylphenol N981883 <085 ugt EPA 8270 ¥AL8 0.85 E84207 ua
Bis{2-Chloroethoxy)Methane NO81883 <28 ugl. EPA 8270 108 0.28 E84207 ua
2 4-Dichicrophenol Nos1883 <22 ugl EPA 8270 421798 6.22 EB4207 wua
1,2 4-Trichlorobenzene NgB1383 <043 ugl EPA 8270 21488 0.43 E84207 wa
Naphthalene N331883 <0.59 uwgt EPA 8270 y21/98 0.5 £84207 va
Hexachlorebutadiene NO81883 <067 uwit EPA 8270 3198 067 EB4207 ua
4-Chloro-3-Methyiphenal NOB1883 <0.52 ugl EPA 8270 32118 0.52 E84207 ua
2-Methylnaphthalene NS81883 <052 wd EPA 8270 32188 0.52 E84207 ua
j-Methylnaphthalene NS81883 <048 ugl EPA 8270 X21/58 048 EB4207 wva
Hexachiorocyclopentadiene NSB1883 <16 wt EPA 8270 321/98 1.8 EB4207 ua
2,4,8-Trichlorophenol N951883 <70 ugl EPA 8270 21198 0.70 EB4207 vua
2-Chleranaphthalene NG81883 <048 ugl EPA 8270 21108 0.48 E84207 ua
Dimethylphthalate NS81883 <022 ugl EPA 8270 32108 0.22 E84207 ua
Acenaphthene NoB1883 <339 ugl. EPA 8270 321798 0.3 £84207 ua
Acenaghthylene N9B1883 <0.35 ugh EPA 8270 321798 0.39 £84207 uva
2,4-Cinitrophenot N981883 <14 gt EPA 8270 21498 1.4 E84207 ua
4-Nitrophenal N981833 <097 uwl EPA 8270 21198 097 E34207 ua
2.4-Dinitrotoluene N981883 <050 ol EPA 8270 321198 0.50 £84207 ua
2.6-Dinitrotoluene NB81883 <068 ugd EPA 8270 3188 0.68 E84207 ua
Diethylphthalate N9g1883 097 uglt EPA 8270 2198 0.28 E34207 ua
4-Chiorophenyi-phenyl ether N981883 <037 wh EPA 8270 y21198 0.37 EB4207 wua
Fluorene N981883 <031 wi EPA 8270 321,08 0.21 E84207 ua
4,6-Dinitro-2-Methylptenol NS§1883 <021 uwt EPA 8270 18 0.21 E84207 ua
‘ N-Nitrosodiphenylamine NSB1883 <052 wA EPA 8270 3121198 0.52 EB4207 ua
4-Bromophenyl-phenyt ether N381883 <03 uwh EPA 8270 3f21/98 0.31 E84207 wva
Hexachlorobenzene N9d1883 <0.48 gl EPA 8270 3121198 048 E84207 ua
B-BHC N981883 <301 ugl EPA 8080 3i23i98 0.01 ER4207 ua
Pentachlorophenot NIB1583 <02% uwsl EPA 8270 32148 0.2% £84207 ua
Phenanthrene NS51883 <045 uwalt EPA 8270 21588 0.45 84207 ua
Anthracene Ngg1883 <0.2§ uvgt EPAB27Q 3124198 0.28 E84207 ua
0-BHC N9§1883 <Q.01 gL EPA 8080 32398 0.0 EG4207 va
Heptachlor N9G1883 <005 ugl EPA B0BG 3/23/98 0.05 E84207 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E8S457(Ft. Myers)
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L . Anatysls
Parameter ID Analysis Sample ID Resuit Unit Method Date/Time D.L  LabiD Analyst

Bi-n-Butylphthalate N981883 .22 vl EPA 8270 2108 022 EB4207 ua
Aldrin . N981883 <01 uwt EPA 8080 2308 0.01 E84207 ua
Heptachior Epoxide N981883 <001 vl EPA 8080 238 .01 E84207 ua
Fluoranthene N9§1583 <56 wd EPA 8270 218 0.56 ER4207 ua
Banzidine NS81883 <28 wh EPA 8270 nm8 28 EB4207 ua
Pyiene NOg1883 <151 wt EPA 8270 32198 0.51 EB4207 ua
Endosulfan | NG81883 40 gl EPA 8080 32308 0.1 EB4207 ua
44-DDE N981883 <001 ugl EPA 8080 3238 9.01 EB4207 wua
Dieldrin N9B1883 <001 wol EPA 8080 2308 0.01 EB4207 ua
Endrin N931883 <001 ot EPA 8080 32308 40 £84207 vua
4.4-D00 N981883 <001 ugl EPA 8080 323558 0.1 E84207 va
Endosulfan 1 N981883 <001 walt EPA 8080 323198 0.01 EB420T wa
Butylbenzyiphthalate N981883 <020 uel EPA 8270 21798 0.20 EB4207 wua
44-0D7 N&B1883 <048 uwill EPA 8080 238 0.08 EB4207 ua
Endosulfan Suifate 981883 <007 wl EPA 8080 32398 0.07 EB4207 ua
3,3-Dichlorobenzidine N981883 <53 uwt EPA 8270 372108 053 E84207 ua
Benzo{ajAnthracene NG81383 <058 ugl EPA 8270 21188 0.58 EBA207 ua
Bis{2-EthyihexyliFhthalate NS81883 <G81 wgld EPA 8270 88 0.81 EB4207 La
Chrysene NS81883 <056 uwit EPA 8270 J21/98 0.56 EB4207 ua
Di-n-octylophthalate No31883 <10 vgd EPA 8270 32408 10 E84207 ua
Benzo{d)Fluoranthene NO51683 <1 wl EPA 8270 Kiza el 24 E84207 ua
Benzofk)Fluoranthene NS81883 <11 ugl EPA 8270 321/58 1.1 E84207 ua
Benzo{a)Pyrene N981883 «¢43 uwt EPA 8270 218 043 E34207 ua
tndeno(1,2,3-cd}Pyrene N981883 <035 uwlt EPA 8270 32188 0.38 EB4207 ua
Dibenzo{a hjAnthracene N§B1883 <036 ugl EPA 8270 3248 0.36 EB4207 ua
Benzo{n,h,i)Peryicne No81883 <059 uwl EPA 8270 2108 0.5 EB4207 wua
Chlordane N951883 <099 wgl ERA 8080 322753 0.99 E84207 ua
Endrin Aldehyde NS81883 <001 vl EPA 8080 323/58 0. EB4207 ua
Isophorone N931883 <020 uwgl EPA 8270 32188 0.20 £84207 ua
Toxaphene 981883 <12 ugl EPA 8080 323158 12 EQ4207 wa
PCB 1016 NS§1883 <G44 ught EPA 5080 323198 0.44 EB4207 ua
PCB 1221 NS81883 <11 wt EPA BOBG J23ms 1.1 E24207 ua
PCB 1232 N381883 <070 ugl EPA 8080 32398 0.70 E84207 ua
PCB 1242 N981883 <58 uwl EPA 8080 Y2388 0.59 EB4207 ua
FCB 1248 N981883 <0.55 ugl ~Ph G080 . 32358 0.55 E84207 ua
PCB 1254 N931883 <044 ugl TPAB0B0 23198 0.44 £84207 ua
PCB 1260 NS31863 <085 uh EPA 8080 23/98 (.85 EB4207 ua
e~ |
Asbestos NEB1863 <1882 mgl EPA 100.2 4710798 1.882 25304 wa

" HRS Certification#'s 84352 and E84380(Nokamis) 85449 and E85457(Ft. Myers)
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. Analysis
Parameter ID Analysis Sample ID Resuit Unit Method Date/Time D.L  LlablD Analyst

Radiochemical Analysis

62-550.310(5) Few - |
PWS033

4000 Gross Alpha N981883 0.7 pCL EPA 800.1 32598 140 83141 ua
4020 Radium 226 NOS81883 34 pCiL EPA 903.1 3125/98 04 8141 ua
4030 Radium 2728 N981883 10 pClL Briks/Blchrd 425108 A07 83141 ua

Approved by: Approved by: Comments:

Debra Sanders Patrick N. Sterling

Laboratory Director Laboratory Manager

'HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft, Myers)
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INTAKE #: 511442

L o ——
QborQ tories o _Project Name: “{’_oungquisthMW Well 1
€nvironméntal Testing Services Project Location:  Five Ash, Broward County
Job ID:
Date: 20-Jan-08 Sample Supply: Gr‘ound Water Fraw—|
Collector:  Client
Sample Received
Youngquist Brothers, Ine. Date/Time: 1/15/98 15:10
15465 Pine Ridge Road SR
Fort Mvers, FI, 33908-
LabID  SampleID Type Sample Date/Time
Analysis Method Result D. L. Unit Analysis Date/Time LabiD:
N980177 well 1 GRB  1/15/98 8:30
Chloride SM 4500 CL.B 3,549 5 mg/L 1/16/98 E84380
Conductivity EPA 120.1 9,345 1.0 umhosfem 1/15/98 E84380
pll, Lab EPA 150.1 1.35 nfa std units 1/15/98 E84380
Total Dissolved Solids EPA 160.1 6,840 7 mg/L 1/15/98 EB84330
Sulfate EPA 3754 715 5 mg/L 1/15/98 EB4380
Calcium EPA 215.1 200 0.022 mg/L 1/16/98 ES4380
Potassium EPA 2581 58.8 0.003 my/L i/19/98 ER4330
Bicarbonate, HCO3 4500-COz-D 0.273 mg/L 1/16/98 EB4380
Sodium EPA 273.1 1,925 0.003 mg/L 1/19/98 EB4380
Magnesium EPA 242.1 257 0.0008 mg/L 1/16/98 E34380
Approved by: Comments:

Cd A oo

Debra Sanders
Laboratory Director

Rpt form #7; Rev 1/1/96
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l aboratories | Pac ol ___

vironmentol Testing Setvices

. Z‘ rd
= 9 Report To: ,%/ Z, K2 Sample Supply:

Client %WQML@MAJ%\Y Bill To: Customer Type:

Addres _ P.O. # . A Field Report #:

Y 3%4 ST, 4«_) Kit 4

, Project Name . L//j/?{
Phone Fax Project Location/ 22 L M54 42607 20 REQUESTED DUE DATE: o
Sampled By {PRINT) PRESERVATIVES | ANALYSES /- o /ne/ ™/ -
Lo s e : REQUEST/ Y. VDA
- T ‘é_ p I8 P a w
Sampler Signatuge S | 'éf = ¢ YN 9 /5
ki 2 Blsls) V& VA
A ¥ RIPTIO OCATIO s, 41 J3 o % o B 1 | i g & % , AR GER
AS ) vt 2| 7rAfien| & _ X Xz 1443

(FAm W
(£ a

| Jizhhool llain 2/ Pl 7] )5
COMMENTS: 0C _ ! z 717

Coed. 9 53O - 7
A 7.6/

™~

1050 €ndeavor Ct., Nokomis, FL 34975-3693 » (941) 488-8103 » FAX 484-6774
16880 Gator Road, Fort Myers, FL 33919 » (941) 590-0337 = FAX (941) 590-0536
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Sanders é:%

Laboratories
gl Erivironmiental Testing Services

Page of

Sample Supply: G‘Wj/‘m\

) Report To:

Client /%Uﬂ/ﬂ 6 Vﬁé'_'/_ /Q’ffj /?{’Cf— Bilt To: Customer Type:
Address P.O. # Field Report #:
Project Name F‘f e rA 5 ﬁ Kit #
Phone Fax Project Location: £30QLarA T REQUESTED DUE DATE: /s ] 729 g
Sampled By (PRINT) / ‘ 71/ o | PRESERVATIVES arégbg;sﬁs 0
/e 2l ;
Sampler Signature = %
' Sample gial .| i
w WO ol ,
e : . T R Sig|la
SAMPLE DESCRIPTION / LOCATION DA J3 o[ 5|12 |2 L L
Emi V4 . | 2
Fve AsHriled) Z ﬁ?zomC} v X 1X

SHIPMENT METHOD

RETURNED { DATE ACCERTED BY / AFFILIATION I DATE |TIME

DATE . | TIME |

RELINGUISHED BY / AFFILIATION

OUT ! DATE

|
COMMENTS: SOLER & \ /\—/
Go/S 7 l/

695 UNIE 1, North Tomiomi Trail, Nokomis, FL 34975 » (941) 488-8103 « FAX 484.6774
16880 Gator Rood. Fort Muyers, FL 33018 + (§41) 590-0357
5051 N 1515t Street, Suite 36. Miomi Lokes. FL 33014  (305) B26-9492
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Sanders ’__;__..-;5
Laboratories

€nviranmentakTestingServices

Date: 09-Feb-98

Project Name:
Project Location:
Sample Supply:

I Collector:

Sample Received

INTAKE #: 511411

Youngquist/ ASR Well
Five Ash, Broward County
Ground Water

Tim Case

1/15/93 3:00

Date/Time:

Y_ounﬂgqr:ist B.rothers, lac. T Zhetlan P\G(*AL%}QX Papadyy Well ——

15465 Pine Ridge Road

Fort Myers, FL 33908-

Parameter ID Analysis Sample [D Rasuft Unit Method Analysis . L. LabiD Anatys:

Date/Time
Dioxin Screen NIB(O 148 <50 polt EPA 1813A  2/3/98 5.0 87424  ua
Trihalomethane Analysis
62-550.310(2)(a)
PWS027
2950 Total THM's (0.10) NG80148  <0.0004 mgil EPA 5242  1/19/98 0.0004 83331 ua
Volatile Organic Analysis
62-330.310(2)b)
PWS028
2378 1,2,4-Trchicrobenzeng {70} N980148 <(1.22 uglL EPA 5242  1/19/88 0.22 83331 wua
2380 Cis-1,2-Dichioroethylene (70} NGB0148 <0.03 ugll EPA 5242  1/19/98 0.03 833317 ua
2955 Xylenes {Total) (10,000} NOBO148 <0.24 ugil EPA 5242 1/19/38 0.24 83331 wua
2964 Dichioromethane (5) N980148 <0.31 ugit EPA 5242  1/19/98 0.31 83331 ua
2968 C-Dichiorobenzene (600) NIB0 148 <0.05 ugiL EPA 524.2  1/19/98 0.05 83331 ua
2969 Para-Dichlorobenzene (75) N98Q148 <0.02 ugit. EPA 5242  1/19/98 0.02 83331 ua
2876 Vinyl Chloride (1) NS8O 148 <(.29 ugiL EPA 5242 1/15/98 0.2g 83331 ua
2977 1.1-Dichloroethylene {7) N980148 <(0.02 ugil EPAS24.2  1/19/98 0.02 83331 ua
2879 Trans-1,2-Dichloroethylene{10 Ng80148 <(.12 ugil. EPA 5242  1/19/98 0.12 83331 ua
2980 1,2-Dichicroethane {3) NS80148 <0.02 ugi. EPAS24.2  1/19/98 0.02 83331 wua
2981 1,1,1-Trichiorgethane {200) Ng80148 <(.21 ugiL EPA 524.2 1/19/98 0.21 83231 ua
HRS Certification#'s $4352 and E84380(Nokomis) §5449 and E85457(Fe. Myers)
Page !
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. Parameter D Analysis SamplalD  Result  Unit Method Analysis O.L.  LablD Anaiyst

Date/Time
2982 Carbon Tetrachioride (3) N980148 «<{.29 ug/l. EPA 524.2 1/15/98 0.29 83331 ua
29873 1,2-Dichloropropane (5) N980148 <0.33 ug/l EPA 5242  1/19/98 0.23 83331  uya
290 Trichloroethylene (3) N98148 <0.02 ugit EPAS24.2  1119/98 (.02 83331  us
2985 1,1.2-Trchloroethane (5) NGS80148 <(.23 ugil EPA 524.2  1/19/98 0.23 83331 uaz
2987 Tetrachioroethylene (3) N980148 <Q.21 ugl EPAS524.2  1/19/98 0.21 B3331  ua
2389 Monochiorobenzene (100) N980148 <0.23 ugit EPA 524.2  1/119/98 0.23 83331  wa
2990 Benzene {1} N980148 <0.05 ug/L EPA 5242  1/19/98 0.05 83331  wua
2991 Taluene {1000} NS80148 <0.41 ugil EPA 5242  1/19/98 0.41 83331  ua
2992 Ethylbenzene (700) NG8(148 <(.47 ug/l EPA 5242  1/19/98 0.47 83331 wua

2986 Styrene  (100) NZ80148 <02 ugh EPA 524.2  1/19/98 0.2 83331  ua

Pesticide/PCB Chemical Analysis
62-550.310(2)(c)

PWS029
2005 Endrin  (2) N9B0148  <0.002 ugiL EPA 508 1/22/98 0.002 83331 ua
2010 Lindane {0.2) NS80148  <0.002 ug/L EPA 508 1/22/08 0.002 83331 wua
2015 Methoxychlor {40) NS80148  <0.052 ugl EPA 508 1122198 0.052 8333t wua
2020 Toxaphene (3) N980148  <0.309 uglt EPA 508 1122198 0.309 83331 wua
2071 Dalapon  (200) N980148  <0.036 uglt EPA515.1  1/26/98 0.036 83331 ua
20un Diquat {20) N980148 <0.26 ug/L EPA 549.1  1/20/98 0.26 83331 ua
2033 Endothall (100) Ng80148 <15.4 ugll EPA 548 1/27/98 15.4 83331 ua
2034 Glyphosate (700) NG80148 <9.44 ugit. EPA 547 1129/98 9.44 83331  ua
2035 Di(2-ethylhexyl) adipate {400) NS80148 <0.71 ugll EPA 5252  1/26/98 0.71 83331  ua
2036 Oxamy! (Vydate) {200} N980148 <2.57 uglL EPA 531.1 2/3/98 2.57 83331 ua
2037 Simazine (4} NO80148  <0.078 ugll EPA 507 1/22/98 0.078 83331 ua
2039 Di{2-ethylhexyl} phthalate {6} N983148 <1.15 ugih EFAS25.2  1/25i%5 1.15 33331 ua
2040 Picloram (500) N980148  <0.029 ugi EPA515.1  1/26/98 0.029 83331 wua
2041 Dinoseb {7) NG80148  <0.055 ugh EPA515.1  1/26/98 0.055 83331 wua
2042 Hexachloracyciopentadieng(50¢  N980148 <0.01 ugiL EPA 508 1/22/98 0.01 83331 ua
2046 Carbofuran (40) N980148 <7.04 ug/l EPA 531.1 2/3198 7.04 83331 ua
2050 Atrazine {3) NG80148  <0.035 ugll EPA 507 1122198 0.035 83331 u2
2051 Atachlor {2} N980148  <0.012 ugit EPA 507 1122198 0.012 83331 ua
2065 Heptachior (0.4) NO80148  <0.004 uglL EPA 508 1/22/98 0.004 83331 ua
2087 Heptachlor Epoxide (0.2} N9B0148  <0.002 ugl EPA 508 1/22/98 0.002 83331 ua
2105 2,4-D {70) NG80148  <0.026 ugt EPA 5151  1/26/98 0.025 83331 ua

HRS Certification#'s 84352 and E84380(Nokamis) §5449 and E83437(Ft. Myers}
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 Parameter ID Analysis SampleID  Rasult  Unit Method  Analysis D.L.  LabiD Analyss

Date/Time
2110 2,4,5-TP (Silvex) {50} NSBO148  <0.017 uglL EPAS15.t  1/26/98 0.017 83331 ua
2274 -Hexachlorobenzene (1) NO8Q148  <0.008 ugit EPA 508 1/22/98 0.008 83331 ya
2. Benzo(a)pyrene (.2) NO8C148  <0.013 ugil EPA 550 1/28/98 0.013 83331 g3
2326 Pentachloroghenoi (1) NS80148 <G.007 ugil EPA 515.1 1/26/98 0.007 83331  ua
2383 PCB (0.5) N980148 <0.1 ugiL EPA 508 1122198 0.1 83331  ua
2931 Dibromochloropropane (.2) N980148  <0.004 ug EPA 504 1/20/98 0.004 83331 wuga
2946 Ethylene Dibromide (0.02) Ng80148  <0.006 ugil EPA 504 1/20/98 0.006 83331 wua
2959 Chiordane (2) NOB0148  <0.446 uglL EPA 508 1/22/98 0.446 83331 wua

Unregulated Group I Analysis

62-550.405

PWS3035
2021 Carbaryl NSB0148 <3.89 ug/l EPA 3311 2/3/98 3.89 83331t  ua
2022 Methomy) NS80148 <3.2 ugiL EPA 531.1 2/3/38 | 3.2 83331 ua
2043 Aldicarb Sulfoxide NS8C148 <1.88 ugit EPA 531.1 2/3/98 1,88 83331 ua
2044 Aldicarb Sulfene Ng80148 <85.57 uglL EPA 531:1 2/3/98 5.57 83331 ua
2045 Metolachlor NSBO148 <(0.108 ugiL EPA 507 1/22/98 0.108 83331  ua
2047 Aldicarb NS80148 <5.85 ugll EPA 5311 2/3/98 5.95 83331  ua
206A 3-Hydroxycartiofuran NSAO148 <3.35 ugil EPA 531.1 213198 3.35 83331 ua
26 Propachior Na83148 <5 ugil EFA 508 1/22/98 5 83331 ua
2356 Aldrin NS80148 <Q.005 ugit EPA 508 1422/58 0.005 83331  wuaz
2364 Dieldrin NS80148 <0.02 ugll. EPA 508 1122/98 0.02 83331  ua
2440 Dicamba N98C148 <0.005 ugi. EPA 515.1 1/26/98 0.005 83331 ua
2595 Metribuzin NSB(148 <0.024 ug/l EPA 507 1/22/98 0.024 83331 ua
2076 Butachler N9BO148 <0.021 ug/L EPA 507 1/22/98 0.021 83331 ua

Unregulated Group II Analysis

62-330.4190 - -
PW3034

2210 Chioromethane Ng30148 <(.35 uglt EPA 5242  1/19/98 0.35 83331 wua
2212 Dichlerodifflouromethane NG80148 <(}.26 ugiL EPA 5242 1/19/98 0.26 83331 wua
2214 Bromomeathane N980148 <0.29 ugit EPAS242  1/19/98 .29 83331 ua
2216 Chioroethane N980148 <0.29 ugfL EPAS24.2  1/19/28 0.29 83321 ua
2218 Trichloroflucromethane N980148 <0.28 ugll EPAS24.2  1/19/98 0.28 83331 ua
2251 Methyl-Tert-Butyl-Ether N980148 <(.27 v/l EPAS24.2  1/19/98 0.27 8333t wua
2408 Dibromomethana NS80148 <0.03 ugiL EPA 5242  1/19/98 Q.03 83331 ua

"'HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)

Rpt form #5; Rev 111796 Page



_ Parametar 1D Anatysis Sample [D  Resuit  Unit Mathaod Analysis D.L LablD Anatyst

DatefTime
2410 1.1-Richloropropyiens Ng80143 <0.06 ugi EPA 5242  1/19/98 0.08 83331  ua
2412 1,3-Richloropropane NS80148 <0.05 ua/l EPA 524.2 1/16/98 005 83331 ua
24. 1,3-Dichicropropene NG30148 <0.21 ugll EPA 5242  1/19/98 Q.21 83331 ya
2414 1,2.3-Trichloropropane NS80148 <(.3g ug/l EPA 5242  1719/98 0.39 83331 ya
2416 2,2-Bichloropropane N98G148 <{}.38 ug/L EPA 5242  1/19/98 0.38 83331 ua
2941 Chilorofarm N98Q148 <0.16 ugil £EPA 5242 1/19/98 0.16 83331 ua
2942 Bromaform N980148 <(,31 ugit EPA 5242  1/19/98 0.31 83331  ua
2943 Bromadichloromethane Ng8Qt148 <0.36 ugi EPA 5242  1/19/88 0.36 83331 ua
2944 Dibromochicromethane NS80148 <0.27 ugil EPA 5242  1/19/98 0.27 83331 ua
2965 O-Chiorotoluene N980148 <{(.33 ugll. EPA 5242  1/19/98 0.33 83331 ua
2966 P-Chiarotuiuene N9H0148 <0.29 ugil EPAS242  1/19/98 0.2% 83331 ua
2967 M-Dichlorohenzene N980148 <0.2 ugil. EPA S24.2  1/19/98 a.2 83331 ua
2978 1,1-Dichioroethane N380148 <Q.1 ugfL EPAS24.2  1/19/98 VA 83331 ua
2986 1.1,1,2-Tetrachloroethane N980148 <(.13 ugiL EPA 5242  1/18/88 0.13 83331  wua
2988 1,1,2,2-Tetrachioroethane NgaQ143 <(.33 ugil EPA 5242  1/129/98 0.33 83331  uaz

2993 Bromabenzene Ng80148 <(.05 vl EPA 524.2  1/18/98 . 0.05 83331 ua

Unregulated Group ITI Analysis

62-550.415
PWE036 & 037
2262 Isopherone N98(0148 <7.26 ugit EPA 625 2/3/98 7.26 83331 ua
2270 2.4-Dinitrotoluene N980148 <4.78 ugi. EPA 6§25 2/3/98 4.78 83331 ua
2282 Dimethylphthalate N98C148 <Q.47 ug/l EPA 825 273198 9.47 83331 us
2284 Diethylphthalate NGB0148 <4.3 ug/l EPA 525 213198 4.3 83331 ua
2280 Di-n-Butyiphthatate N980148 <4.01 ug/l. EPA 825 2{3/98 4.01 83331 ua
2294 Butyl benzyi phthalate N98(Q148 <2.55 ugil EFA 625 213138 2.55 83331 ua
8089 Di-n-octylphthalate NS80148 <243 ugit EPA B25 2/3/98 243 83331 ua
9108 Z-Eh!orophenoi NO80148 <41 ug/L EPA 625 2/3/98 4.1 83331 ua
9112 2-Methyl-4 B-dinitophenal N380148 <40 ugil EPA 625 213/98 4.0 83331 ua
g115 Phenol N980148 <2.8 ugil. EPA 625 23/98 28 83331 ua
9116 2.4,6-Trichiorophenol N980143 <466 ugil £PA 625 2/3/98 4.66 83331 ua

Radiochemical Analysis
62-550.310(5)
PWS033

4nnQ Gross Alpha N980148 10.7 pCilL, EFA 900.1 1/21/98 +-3.0

83141 ua

Rpt form #S; Rev 1/1/96 Page ¥



Paramaeater 1D Analysis Sample ID Rasult Unit Methed Analysis p. L. LablD Analyst

Cate/Time
4020 Radium 225 N980148 3.4 pCirL EPA 803.1 1/27/98 +-0.3 83141 ua
4030 Radium 228 NSB0148 <10 pClL Brks/Blchrd  1/27/98 +-0.6 83141 usz

Inorganic Analysis
62-550.310(1)

PWS030
1005 < Arsenic  {0.05) N980148  <0.0022 mg/t EPA 2062  1/15/98 0.0022 84352 ua
1010 v Barum  (2) N980148 1.12 mgiL EPA 2082  1/19/98 0.200 84352 ua
1015 Cadmium {0.005) N980148  <0.003 mgit EPA 2131  1/27/98 0.003 84352 ya
1020 Chromium (8.1) N980148  <0.020 mgiL EPA218.1  1/27/98 0.020 84352 ua
1024 Cyanide (0.2) N980148  <0.006 mgi SM 4500CN  1/19/98 0.006 83331 wa
1025 Fiuoride  (4) NgBO148 0.36 mgil. EPA 340.2  1/16/98 0.2 84352  ua
1030 Lead {0.015) N980148 0.004 mg/L EPA239.2  1/16/38 0.001 84352 ya
1035 Mercury  (0.002) NO80148  <0.001 mgiL EPA 2451  1/16/98 0.001 84352 us
1036 Nickel  (0.1) N98G148  <0.010 mgl EPA 2491  1/28/98 0.010 84352 uya
1040 Nitrate  {10) N980148 <0.01 mgit. EPA353.2  1/16/98 0.01 84352 ua
1041 Nitrite M N980148 <0.01 mglL EPA354.1  1/15/98 0.01 84352 ua
1045 Sefenium  (0.05) NG80148  <0.004 mgi EPA 2702  1/20/98 0.004 84352 ua
1052 Sodium  (160) N980148 15.9 mgiL EPA273.1  1/19/98 0.003 84352 ua
v /Artimony  (0.006) N980148 .<0.0017 mgiL EPA 2042  1/26/98 0.0017 83331 ua
1075 « Beryllium  (0.004) NG80148  <0.0003 mg/t EPA 2008  1/21/98 0.0003 83331 ua
1085 Thalium  {0.002) NO80148  <0.0006 mg/L EPA200.7  1/26/98 0.0006 83331 ua

Secondary Chemical Analysis

62-550.320
PWS031
1002 Aluminum  {0.2) N980148 3.44 mg/L EPA 2009  1/19/98 6.2 84352 ua
1017 Chloride  (250) NS80148 24 mgit SM4500CH-B  1/20/98 5 84352 ua
1022 Copper  (1.0) NS80143 0.008 mg/L EPA 2202  1/28/38 0.001 82352 wua
1025 Fluoride  {4.0) N980148 0.36 mg/l EPA340.2  1/16/98 0.2 84352 ua
1028 Iron (0.3) N980148 0.642 mgfth EPA 236.1 1/19/98 0.015 84332 ua
1032 Manganese (0.05) NS80148 0.049 mg/L EPA 2431 1/28/98 0.003 84332  wua
1080 Sitver 0.1} N9B0148 <0.010 mg/L. EPA 2721 1/20/98 .010 84332 ua
1053 Suifate {250) N980148 21 mgit EPA 3754  1/15/98 S 8352 wua
1093 Zinc {5.0) NSBO148 0.011 mgiL. EPA 289.1 1427/98 0.006 84352 ua
1905 Color (15.0} NIBO148 3 PtCaunits £PA 1103  1/15/98 1 81352 ua

HRS Certification#'s 84352 and E84380(Nokomis) 85449 and E85457(FF, Myers)
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Paramater 1D Analysis Sampie ID  Rasuit  Unit Method Analysis D. L. LablD Analyst

DatefTime
1920 Qdor (3.0 NS80148 1.0 TON EPA 140.1 1/15/98 1 84352 ua
1925 pH {6.5-8.5} - N980148 7.74 stdunits  £PA 150.1 1/16/98 nla 84352 yaz
193 Total Dissolved Solids (500} N98c148 279 mgiL EPA 160.1 1/15/98 7 84352 ua
2905 Foaming Agents (1.9) NIOBO148 <{).02 mg/L SM 5540C 1419/98 0.02 83331  ua
Total Coliferm NO8(148B <1 col/1Q0ml SMMS2228 1/22/98 14:00 1 84352 ua
Fecal Coliform Ng801488 <1 colf100ml  SMS2220 1/22/98 14:00 1 84352 ua

App  dby: Approved by: Comments:
Debra Sanders Patrick N. Sterling
Laboratory Director Laboratory Manager

HRS Certification#i's 84352 and E84380(Nokomis) 85449 and E85457(Ft. Myers)

Rpt form %5, Rev 1/1/96 Page



TRANSMISSION ELECTRON MICROSCOPY ANALYSIS

Project: Youngquist Bros. Five Ash Date: 1/30/98

Method Used: ANALYTICAL METHOD FOR DETERMINATION OF
ASBESTOS IN WATER 100.2

Sample Date: 1/15/98
SAMPLE TIME: 08:00

SAMPLE ID NO. N98O148A

TYPE OF Matrix Water
DETECTION LIMIT MSL 0.1882
RESULT <0.1882

IS ASBESTOS PRESENT? NO |
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~ Certificate of Completion




City of Fort Lauderdale

Fiveash Water Treatment Plant
Aquifer Storage and Recovery System
Fort Lauderdale Project No. 8880/ P-9771

Well Construction Report

Certification of Completion

We certify under penalty of law that the above-referenced system was constructed to
completion under our supervision in accordance with the construction permits and
supporting documents, to those dimensions indicated in the as-built drawings. Based on
our inquiry of the individuals who have prepared these documents, the information
submitted 1s, to the best of our knowledge and belief, true, accurate and complete.

(to be replaced with signed/sealed copy upon system completion).

Project Engineer Date

Project Hydrogeologist Date

@ MONTGOMERY WATSON
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CITY OF FORT LAUDERDALE
PUBLIC SERVICES
ENVIRONMENTAL LABORATORY
LAB CERTIFICATION NO:
DHRS #56034 & E56084

SAMPLE ID NUMBER:98-1165-RCI
SAMPLE DATE:06/22/98
SAMPLER:JC
ANALYST:JB,EM,KH, TB

DER COM QAP #87247G

SAMPLE LOCATION:

PARAMETER ANALYTICAL ANALYSIS RESULT DET. LT
ID NAME {(MCL mg/L) METHOD DATE mg/L* mG/Li*
INORGANIC ANALYSIS
62-550.310(1) {PWS030)
0100 Tuxbidity (NTU) EPAISD.1 06/22/98 2.82 0.1
1005 Arsenic (.05) SM3113-B 07/17/98 <0.001 ¢.001
1010 RBarium (2} GM3113-B 07/16/98 0.036 0.9008
1015 Cadmium {.005) SM3113-B 07/17/98 <0.0001 0.0001
1020 Chromium {0.1) SM3113-B 07/20/98 <0.001 0.001
1024 Cyanide {(0.2) SM4SQ0CN-E 06/30/98 <0.005 0.005
1025 Fluoride (4) SM45Q0F-C 06/24/98 0.328 0.1
1030 Lead {0.015) SM3113-B 07/15/98 0.0028 0.001
1035 Mercury (0.002} EPA245.1 07/17/98 <0.0002 0.0002
1036 Nickel (0.1} SM3111-B 07/16/98 <0.001 0.001
1040 Nitrate (10) EPA353.2 06/25/98 <0.0L 0.01
1041 Nitrite (1) EPA354.1 06/22/98 <0.01 0.01
1045 Selenium (0.05) SM3113-B 07/17/98 <0.001 0.001
1052 Sodium {(160) SM3111-B 07/23/98 34 .4 0.002
1074 Antimony (0.0086) SM3113-B 07/15/98 <0.005 0.005
1075 Beryllium (0.004) SM3113-B 07/21/98 <0.0005 0.000%
1085 Thallium {(0.002) EPA200.9 07/22/98 <0.002 0.002
SECONDARY CHEMICAL ANALYSIS
£2-550.320 {PWS031)
1002 Aluminum (0.2) SM3113-B 07/27/98 0.024 0.005
1017 Chloride (250) SM4500CL-D 06/23/98 48 2
1022 Copper (1) SM3113-B 07/22/98 0.019 0.001
1025 Fluoride (2.0) SM4SO0F-C 06/24/98 0.328 0.1
1028 Iron (0.3) SM3111-RB 07/30/98 0.78 0.02
1032 Manganese (0.05) SM3111-B 07/31/98 <0.01 .01
1050 Silver (0.1) SM3113-B 07/23/98 <0.0002 0.0002
1055 Ssulfate (250) EPA375.4 06/25/98 15 1
1095 Zinc (5) SM3111-B 07/30/98 0.009 0.001
1905 Color (15 Color Uts.)SM2120-B 06/22/98 58 1
1920 Odor (3 TON} SM2150-B 06/22/98 2 1
1925 pH (6.5-8.5) EPA150.1 06/22/98 7.35 .1
1930 Total Dissolved SM2540-C 06/24/98 506 10
Solids (300) :
2905 Foaming Agents (0.5) SM5540-C 06/23/98 <0,02% 0.025

* Except denoted

Fiveash Raw Composite I



MTTY OF FORT LAUDERDALE

JBLIC SERVICES SAMPLE ID NUMBER:58-1165-RC1
ENVIRONMENTAL LABORATORY SAMPLE DATE:06/22/98
LAB CERTIFICATION NO: EXTRACTION DATE:6/24-7/6/98
DHRS #56034 & E56084 SAMPLER:JC
DER COM QAP #87247G ANALYST:PB,ML, *

SAMPLE LOCATION: Fiveash Raw Composite

-t

PESTICIDE/PCR CHEMICAL ANALYSIS
62-5%0.310(2) (¢} {(PWS029)

PARAMETER ANALYTICAL ANALYSIS RESULT DET. LT.
ID NAME (MCL ug/L) METHOD DATE ug/L ug/L
2005 Endrin (2) EPAS508 06/25/98 <0.1 0.1
2010 Lindane (.2) EPAS08 06/25/98 <0.1 0.1
2015 Methoxychlor (40) ERPAS08 06/25/98 «<0.8 0.8
2020 Toxaphene (40) EPAS25.2 07/07/98 <3.0 3.0
2031 Dalapeon (200} EPA315.1 07/01/98 <0.9 0.8
2032 Diquat (20) EPAS4S5.1 06/27/98 <0.5 * 0.5
2033 Endothal (100} EPAS48.1 06/27/98 <10.0 * 10.0
2034 Glyphosate (700) EPAS47.1 06/27/98 <10.0 * 10.0
2035 Di(2~ethylhexyl)adipate EPAS25.2 Q7/07/98 «2.0 2.0
(400}
203¢ Oxamyl (Vydate) (200) EPAG31.1 06/30/98 <50.0 * 50.0
037 Simazine (4} EPASZS .2 07/07/98 <1.0 1.0
2039 Di{2-ethylhexyl)} - EPAS25 .2 07/07/98 «2.3 2.3
phthalate (6)
2040 Picloram {S00) EPAS1S .1 07/01/98 <0.2 0.2
2041 Dinoseb (7) EPASLS .1 07/01/98 <0.4 0.4
2042 Hexachlorocyclopentadiene EPALS25.2 07/07/98 <1.0 1.0
(50)
20486 Carbofuran (40} EPAS31.1 06/30/98 <10.0 * 1¢.0
2050 Atrazine (3} EPAS07 06/25/98 «2.0 2.0
2051 Alachlor (2) EPASQ7 06/25/98 <0.4 0.4
2063 Dioxin (0.00003) {(Screen) EPAS25.2 07/07/98 «<0.00G603 0.000Q03
2065 Heptachlor (.4) EPAS0S8 06/25/98 <0.1 0.1
2067 Heptachlor epoxide (.2) EPAS0O8 06/25/98 <0.1 0.1
2105 2,4-D {(70) EPAS1S.1 07/01/98 <Q.9 0.9
2110 2,4,5-TP (Silvex) (50) EPAS1S.1 07/01/98 <0.2 0.2
2274 Hexachleorobenzene (1) EPAS25.2 Q7/07/98 <0.2 0.2
2308 Benzo{a)lpyrene (.2} EPA525.2 07/07/98 <0.2 0.2
2324 Pentachlorophenol (1) EPAS1Z.1 07/01/98 <0.1 0.1
2383 PCBg (.5) EPASQS8 07/05/98 <0.2 0.2
2931 Dibromochloropropane(.2) EPAS04.1 07/06/98 <0.007 0.007
2945 Ethylene dibromide (.02) EPASO4.1 07/06/98 <0.009 0.009
2559 Chlordane (2) EPAS(DS8 06/26/98 0.7 0.7

COMMENTS :

* Analyzed by contract lab, Precision Lab, see separate reports.
Reagent blank results all below detection limits.



CITY OF FORT LAUDERDALE

TBLIC SERVICES SAMPLE ID NUMBER:98-1165-RC1
~-NVIRONMENTAL LABRORATORY SAMPLE DATE:06/22/98
LAB CERTIFICATION NO: SAMPLER :JC
DHRS #56034 & ES6084 ANALYST:RB

DER COM QAP #87247G

SAMPLE LOCATION: Fiveash Raw Composite I

TRIHALOMETHANE ANALYSIS
62-550.310(2) {a) (PWS027)

PARAMETER ANALYTICAL ANALYSIS RESULT DET. LT.
ID NAME METHOD DATE mg/L mg/L
29850 Total THMs EPAS02.2 06/24/98 <0.001 g.001

VOLATILE ORGANIC ANALYSIS
62-550.310(2) (b) (PWS028)

PARAMETER ANALYTICAL ANALYSIS RESULT DET. LT.
1D MAME METHOD DATE ug/L ug/L
2378 1,2,4-Trichlorobenzene EPAS02.2 - 06/24/98 «3.0 3.0
7380 Cis-l,z—Dichloroethylene ERPASQ2.2 06/24/98 <3.0 2.0

55 Xylenes (total} EPASQ2.2 06/24/98 <3.0 3.0
2964 Dichloromethane EPAS02.2 06/24/98 <3.0 3.0
2968 o-Dichlorobenzene EPAS(02.2 06/24/98 <3.0 3.0
2969  para-Dichlorobenzene EPAS02.2 06/24/98 <3.0 3.0
2976 Vinyl Chloride EPASDZ.2 06/24/98 <«1.0 1.0
2977 1,1-Dichloroethylene EPASQ2 .2 06/24/98 <3.0 3.0
2979 trans-1,2-Dichloroethylene EPAS02.2 06/24/98 <3.0 3.0
2980 1,2-Dichloroethane EPASQ2.2 06/24/98 «3.0 3.0
2981 1,1,1-Trichloroethane EPAS0Z2.2 06/24/98 <3.0 3.0
2982 Carbon tetrachloride EPAS02.2 06/24/98 <3.0 3.0
2983 1,2-Dichloropropane EPAS02.2 06/24/98 <3.0 3.0
2984 Trichloroethylene EPAS02.2 06/24/98 <3.0 3.0
2985 1,1,2-Trichlorocethane EPASQ2.2 06/24/98 <3.0 3.0
2987 Tetrachloroethylene EPAS02,2 06/24/98 <«2.0 3.0
2989 Monochlorobenzene EPAS02.2 06/24/98 <«3.0 3.0
2990 Benzene EPAS02.2 06/24/98 «1.0 1.0
2991 Toluene EPAS02.2 06/24/98 <3.0 3.0
2992 Ethylbenzene EPAS(2.2 06/24/98 <«3.0 3.0
2996 Styrene E2a502.2 06/24/98 «3.0 3.0
COMMENTS -

Trip and reagent blank resulcs all below detection limits.

1000
700
100



CITY OF FORT LAUDERDALE

'LIC SERVICES SAMPLE ID NUMBER:98-1165-RC1
EnVIRONMENTAL: LABORATORY SAMPLE DATE:06/22/98
LAB CERTIFICATION NO: SAMPLER :JC
DHRS #56034 & E56084 ANATYST:RB

DER COM QAP #87247G

SAMPLE LOCATION: Fiveash Raw Composite I

PARAMETER ANATLYTICAL  ANALYSIS RESULT DET. LT.
iD NAME METHOD DATE ug/L ug/L
UNREGULATED GROUP II PURGEABLE ANALYSIS
62-550.410 (PWS034)

2210 Chloromethane EPAS02.2 06/24/98 <3.0 3.0
2212 Dichlorodifluoromethane EPASQ2.2 06/24/98 <3.0 3.0
2214 Bromemethane EPASQ2.2 06/24/98 <3.0 3.0
- 2216 Chlcroethane : EPASQ2.2 0e/24/98 <3.0 3.0
2218 Trichlorofluoromethane EPAS02.2 06/24/98 <3.0 3.0
2251 Methyl-tert-butyl-ether EPAS02.2 06/24/98 <3.0 3.0
2408 Dibromomethane EPASQZ .2 06/24/98 <3.0 3.0
10 1,1-Dichlorcpropene EPA502.2 06/24/98 <3.0 3.0

=2 1,3-Dichloropropane EPAS02.2 06/24/98 <3.0 3.0
2413 1,3-Dichloropropene EPAS02.2 06/24/98 <3.0 3.0
2414 1,2,3-Trichloropropane EPAS02.2 06/24/98 <3.0 3.0
2416 2,2-Dichloropropane EPASQ2 .2 06/24/98 <3.0 3.0
2941 Chloroform EPFAS02.2 06/24/98 <1.0 1.0
2942 Bromoform EFAS02.2 06/24/98 «<1.0 1.0
2943 Bromodichloromethanea EPAS02.2 06/24/98 <1.0 1.0
2944 Dibromeochloromethane EPRS(2.2 06/24/58 <1.0 1.0
2965 o-Chlorotoluene EPASDZ2 .2 06/24/98 <3.0 3.0
2966 p-Chlorotcluene EPAS02.2 06/24/98 <3.0 3.0
2967 m-Dichlorobenzene EPAS02.2 06/24/38 <3.0 3.0
2978 1,1-Dichlorcethane EBAGC2.2 06/24/98 <3.0 3.0
2986 1,1,1,2-Tetrachloroethane EPAS502.2 06/24/98 <3.0 3.0
2588 1,1,2,2~-Tetrachloroethane EPASQ2.2 06/24/98 «3.0 3.0
2993 Bromobenzene EPAS02.2 Q6/24/98 <3.0 3.0
COMMENTS :

Trip and reagent blank results all below detection limits.



CITY OF FORT LAUDERDALE
PUBLIC SERVICES
ENVIRONMENTAL LABORATORY
LAB CERTIFICATION NO:
DHRS #56034 & E56084

SAMPLE ID NUMBER:98-1165-RC2
SAMPLE DATE:06/22/98
SAMPLER : JC
ANALYST:JB,EM,KH,TB

DER COM QAP #87247G

SAMPLE LOCATION:

PARAMETER ANATYTICAL ANALYSIS RESULT DET. LT
ID NAME (MCL mg/L) METHOD DATE mg/L* mg/L*

INORGANIC ANALYSIS

62-550.310{(1) (PWS030)
0100 Turbidity (NTU) EPALS80.1 06/22/98 1.44 0.1
1005 Arsenic {.05) SM3113-B 07/17/98 0.0014 0.001
1010 Barium {2) SM3113-B 07/16/98 0.033 0.008
1015 Cadmium (.005) SM3113-B 07/17/98 <0.0001 0.0001
1020 Chromium (0.1) SM3113-B 07/20/98 <0 .001 0.001
1024 Cyanide (0.2) SM4S00CN-E 06/29/98 <0.005 0.005
1025 Fluoride (4) SM450QF-C 06/24/98 0.312 0.1
1030 Lead (0.015) SM3113-B 07/15/98 0.0028 g.001
1035 Mercury {(0.002) EPA245.1 07/17/98 <0.0002 0.0002
1036 Nickel (0.1} SM3111-B 07/16/98 «<0.001 0.001
1040 Nitrate (10) EPA3S3.2 06/25/98 «0.01 ¢.01
1041 Nitrite (1) EPA354.1 06/22/98 <0.01 G.01
1045 Selenium (0.05)} SM3113-B 07/17/98 «<0.001 0.001
1052 Sodium {160} SM3111-B 07/23/98 34.3 0.002
1074 Antimony {(0.006) SM3113-RB 07/15/98 <(.005 0.005
1075 Berylliium (0.004) SM3113-B 07/21/98 «<0.0005 0.0005
1085 Thallium (0.002) EPA200.9 07/22/98 «<0.002 0.002

SECONDARY CHEMICAL ANALYSIS

62-550.320 (PWSO031}
1002 Aluminum {0.2) SM3113-B 07/27/98 0.016 0.005
1017 Chloride (250) SM4500CL-D 06/23/98 56 2
1022 Copper (1) SM3113-B 07/22/98 0.0065 0.001
1025 Fluoride (2.0) SM4500F-C 06/24/98 0.312 0.1
1028 Iron (0.3) SM3111-B 07/30/98 0.71 0.02
1032 Manganese (0.05} SM3111-B 07/31/98 <0.01 0.01
1050 Silver (0.1) SM3113-B 07/23/98 <0.0002 0.0002
1055 Sulfate (250) EPA375.4 06/25/98 9 1
1095 Zinc (5) SM3111-B 07/30/98 0.008 0.001
1905 Color (15 Color Uts.)SM2120-B 06/22/98 56 1
1920 Odor (3 TON) SM2150-B 06/22/98 3 1
1925 pH (6.5-8.5) EPA150.1 06/22/98 7.4 0.1
1830 Total Dissolved SM2540-C 06/24/98 564 10
Solids (300)

2905 Foaming Agents (0.5} SM5540-C 06/23/98 0.054 0.025

* Except denoted

Fiveash Raw Composite II



CITY OF FORT LAUDERDALE

ILIC SERVICES SAMPLE ID NUMBER:98-~1165-RC2
.- VIRONMENTAL LABORATCRY SAMPLE DATE:06/22/98
LABR CERTIFICATION NO: EXTRACTION DATE:6/24-7/6/98
DHRS #56034 & E56084 SAMPLER : JC
DER COM QAP #87247G ANALYST:PB, ML, *

SAMPLE LOCATION: Fiveash Raw Composite II

PESTICIDE/PCB CHEMICAL ANALYSIS
62-550.31C(2} (c) (PWS029)}

PARAMETER ANALYTICAL ANALYSIS RESULT DET. LT.
ID NAME (MCL ug/L) METHOD DATE ug/L ug/L
2005 Endrin (2) EPASQ8 06/25/98 <0.1 0.1
2010 Lindane (.2) EPAS08 06/25/98 <0.1 0.1
2015 Methoxychlor (40) ERPAS0OB 06/25/98 <0.8 0.8
2020 Toxaphene {40) EPAS25.2 07/07/98 <3.0 3.0
2031 Dalapon (200) EPA515.1 07/01/98 <0.9 0.%
2032 Diguat (20) EPaAS45.1 06/30/98 <0.5 * 0.5
2033 Endothal {(100) EPAS48 .1 06/27/98 <10.0 * 10.0
2034 Glyphosate {700) EPAS47 .1 06/27/98 <10.0 * 10.0
2035 Di(2-ethylhexyl) adipate EPAS25.2 Q7/07/98 <2.0 2.0
(400)
2036 Oxamyl (Vydate} (200) EPA531.1 06/30/98 <50.0 * 50.0
2N37 Simazine (4) EPALS25.2 07/07/98 <1.0 1.0
39 Di{2-ethylhexyl) - EPAS25.2 07/07/98 <2.3 2.3
phthalate (&)
2040 Picloram {500) EPAS1IS .1 07/01/98 <0.2 0.2
2041 Dinoseb (7) EPAS1S.1 Q7/01/3%8 .<0.4 0.2
2042 Hexachlorocyclopentadiene EPAS25.2 07/07/98 <1.0 1.0
{50)
2045 Carbofuran (40} EPAS31.1 06/30/98 <10.0 * 10.90
2050 Atrazine (3) EPas07 06/25/98 <2.0 2.0
2051 Alachlor (2} EPASJ7 06/25/98 <0.4 0.4
2063 Dicxin (0.00003} (Screen) ERAS525.2 07/07/98 <0.00003 0.00003
2065 Heptachlor (.4) EPAS(S8 06/25/98 «<0.1 0.1
2067  Heptachlor epoxide (.2} EPASQS 06/25/98 <0.1 0.1
2105 2,4-D (70) EBAS515.1 07/01/98 <0.% G.9
2110 2,4,5-TP (Silvex} (50) EPASIS .1 07/01/98 <0.2 0.2
2274 Hexachlorobenzene (1) EPAS25.2 07/07/98 «0.2 0.2
2306 Benzo{a)pyrene (.2) EPAZ25.2 07/07/98 <0.2 0.2
2328 Pentachlorophenol (1) EPAS15.1 07/01/98 <0.1 .1
2383 PCBs (.5} EPASQ8 07/05/98 <0.2 0.2
2531 Dibromochloropropane (.2}  EPAS04.1 07/06/98 <0.007 0.007
2946 Ethylene dibromide (.02) EPAS04 .1 07/06/98 <0.009 2.009
2959 Chlordane (2) EPASQS 06/26/98 <0.7 0.7

COMMENTS :

* BAnalyzed by contract lab, Precision Lab, see separate reports.
Rezagent blank results all below decaction limits.



CITY OF FORT LAUDERDALE
PUBLIC SERVICES
ENVIRONMENTAL LABORATORY
LAB CERTIFICATION NO:
DHRS #56034 & E56084

DER COM QAP #87247G

SAMPLE LOCATION:

TRIHALOMETHANE ANALYSIS
62-550.310(2) {(a) (PWS027)

SAMPLE ID NUMBER:98-1165-RC2

SAMPLE DATE:06/22/98
SAMPLER :JC
ANALYST:RB

Fiveash Raw Composite II

PARAMETER ANALYTICAL ANALYSIS RESULT DET. LT.
ID NAME METHOD DATE mg/ L mg/L
2950 Total THMs EPASQ2.2 06/25/98 <«0.,001 0.001
VOLATILE ORGANIC ANALYSIS
62-550.310(2) {b) ({PWS028)

PARMMETER ANALYTICAL ANALYSIS RESULT DET. LT.
ip MAME METHOD DATE ug/L ug/L
2378 1,2,4-Trichlorobenzene EPAG(Q2.2 06/25/98 <3.0 3.0
2380 Cis-1,2-Dichloroethylene EPASQ02.2 06/25/98 <3.0 3.0
2955 Xylenes (total) EPALQ2 .2 06/25/98 <3.0 3.0
2964 Dichloromethane ERPALDZ2 .2 06/25/98 <3.0 3.0
2968 c-Dichlorcobenzene EPAS0Z .2 06/25/98 <3.0 3.0
2969  para-Dichlorcobenzene EPAS02.2 06/25/98 <3.0 3.0
2976 Vinyl Chloride EPASQZ .2 06/25/98 <1.0 1.0
2977 1,1-Dichloroethylene EPAS02.2 06/25/98 <3.0 3.0
2979 trans-1,2-Dichloroethylene EPAS02.2 06/25/98 <3.0 3.0
2980 1,2-Dichloroethane EPASQ2.2 06/25/98 <3.0 3.0
2981 1,1,1i-Trichloroethane EPASQ2.2 06/25/98 <3.0 3.0
2982 Carbon tetrachloride EPA502.2 06/25/98 <3.0 3.0
2983 1,2-Dichloropropane EPAS02.2  06/25/98 <«3.0 3.0
2584 Trichlorcethylene EPAS02.2 06/25/98 <3.0 3.0
2985 1,1,2-Trichloroethane TPASQ2.2 06/25/98 <3.0 3.0
2987 Tetrachloroethylene EPAS02.2 06/25/98 <3.0 3.0
2989 Monochlorobenzene EPAS02.2 06/25/98 <3.0 3.0
2990 Benzene_ EPALDZ2.2 06/25/98 <1.0 1.0
2991 Teoluene EPALSQZ2.2 06/25/98 <3.0 3.0
2592 Ethvlbenzene EPASQ2.2 06/25/38 <3.0 3.0
2996 Styrene ITPAS502.2 06/25/38 <3.0 3.0
COMMENTS :

Trip and reagent blank results

all below detection limits.



CITY OF FORT LAUDERDALE

TBLIC SERVICES SAMPLE ID NUMBER:98-~1165-RC2
—-NVIRONMENTAL LABORATORY SAMPLE DATE:06/22/98
LAB CERTIFICATION NO: SAMPLER : JC
DHRS #56034 & E56084 ANALYST:RB

DER COM QAP #87247G

SAMPLE LOCATION: Fiveash Raw Compesite II

PARAMETER ANALYTICAL ANALYSIS RESULT DET. LT,
iD NAME METHOD DATE ug/L ug/L

UNREGULATED GROUP II PURGEABLE ANALYSIS
62-550.410 (PWS034)

2210 Chloromethane EPAKQ2 .2 06/25/98 <3.0 3.0
2212 Dichlorodifluoromethane EPAS02.2 06/25/98 <3.0 3.0
2214 Bromomethane EPAS02.2 06/25/98 <3.0 3.0
2216 Chloroethane EPASQ2.2 06/25/98 <3.0 3.0
2218 Trichlorofluorowmethane EPAS02.2 06/25/98 <3.0 3.0
2251 Methyl-tert-butyl-ether EPAS02.2 06/25/98 <3.0 3.0
2408 Dibromomethane EPAS0Z .2 06/25/98 <3.0 3.0
7410 1,1-Dichloropropene EPAS02.2 06/25/98 <3.0 3.0

12 1,3-Dichloropropane EPAS(Q2.2 06/25/98 <3.0 3.0
2413 1,3-Dichleoropropene EPAS02.2 06/25/98 <3.0 3.0
2414 1,2,3-Trichloropropane EPASO02,2 0e/25/98 <3.0 3.0
2416 2,2-Dichloropropane EPA502.2 06/25/98 <3.0 3.0
2541 Chloroform EPAS(2.2 06/25/98 <1.0 1.0
2942 Bromoform EPAS02.2 06/25/98 <1.0 1.0
2943 Bromedichloromethane EPASQ2.2 06/25/98 <l.0 1.0
2944 Dibromochloromethane EPAS02.2 Ce/25/98 «<1.0 1.0
2965 o-Chlorctoluene EPASQ2.2 06/25/98 <3.0 3.0
2966 p-Chlorotoluene EPASO2.2 06/25/98 <3.0 3.0
2967 m-Dichlorobenzene EPASQ2 .2 06/25/98 <3.0 3.0
2978 1,1-Dichlorcethane EPAS02.2 06/25/98 <3.0 3.0
2985 1,1,1,2-Tetrachloroethane EPAS02.2 06/25/98 <3.0 3.0
2988 1,1,2,2-Tetrachloroethane EPA502.2 06/25/98 <3.0 3.0
2993 Bromobenzene EPAS02.2 06/25/98 <3.0 3.0
COMMENTS :

Trip and reagent blank results all below detection limits.



CITY OF FORT LAUDERDALE
PUBLIC SERVICES DEPARTMENT
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