Rerorr

Construction and Testing
of Floridan Aquifer Wells
FB-3 & FB-4

Fort Pierce Utilities Authority
Fort Pierce, Florida

February 1996

BBI.

BLASLAND, BOUCK & LEE, INC.
engineers & scientists




MAP SOURCE: UNITED STATES GEQLOGIC SURVEY
TOPOGRAPHIC QUADRANGLE, 7.5 MIN.
SERIES,BELLE GLADE, FLORIDA,
photo-revised 1984,

2000 0 2000

e —— e —————

APPROXIMATE SCALE IN FEET

1.9.85 (54) APD
4990049904 005 CDR

FORT

PIERCE UTILITIES AUTHORITY
FORT PIERCE, FLORIDA

LOCAL LAND USE MAP

BBL.

BLASLAND, BOUCK & LEE, INC. FIG; RE

enginears &scientists




BB,

BLASLAND, BOUCK & LEE, INC.
engineers & sclientists

Transmitted Via U.S. Mail
February 16, 1996

Mr. David Mellert

Senior Sanitary Engineer
Fort Pierce Utilities Authority
P.O. Box 3191

Fort Pierce, Florida 34948

Re:  Final Report
Construction and Testing of Floridan Aquifer Wells FB-3 & FB-4
Project #: 499.04

Dear Dave:

Enclosed are two copies of the above-referenced final report. We are pleased that both wells were
successfully completed within the designated budget. This was accomplished because alt parties involved
worked together to achieve the desired goals. I also would like to commend you for your efforts and
careful management of this project. It was truly a pleasure to work with you and others at Fort Pierce.

I have enclosed a client survey questionnaire. To help us provide the best service possible, I would
appreciate any comments that you may have. I will keep your comments confidential if you desire.

Again, it was a pleasure working with you on this project, and I look forward to working with the Authority
in the future as your plans for additional Floridan aquifer supply expand with increasing demands.

Sincerely,

BLASLAND, BOUCK & LEE, INC.

%AWM//(, W B,Zw}%é/f‘

Frederick W. Blickle, P.E.
Vice President

FWB/st

Enclosure

MAQIRINOLEE0689 wpd

cc:  Mr. Richard Stenberg, FPUA
Mr. Vaughan C. Weaver, FPUA (ltr only)
Mr. Elie J. Bourdeaux, II1, P.E., (itr only)
Mr. Gary E. Eichler, P.G, BBL (ltr only)
Mr. John R. Menhennett, BBL (ltr only)

185 N.W. Spanish River Boulevard » Suite 110 « Boca Raton. FL 33431-4230
Tel (407) 750-3733 « Fax (407) 395-84)1 « Voice Mail (407) 750-7334 » Offices Nationwide




—_— % BLASLAND, BOUCK & LEE, INC.
Client Satisfaction Survey

Satisfaction - How satisfied are you with BB3L's service: 1-Very Satisfied, 2-Satsfied; 3-Dissatisfied; 4-Very Dissatisfied
moortance - How important is this atiribute to you: 1-Critical Importance:; 2-High Importance. 3-Low Importance: 4-No Importance
Rating - Pleasa circle appropriate number.;

» QUALITY - SATISFACTION RATING | (MPORTANCE RATING

1. Consistency of the Quaiity of BB&L's reporis. deliverables,

engineerngplans 1t 2 3 4|1 2 3 &
2. BB&I. work products are dellvered error free the fust ﬁrn:e 1 2 3 4 1 2 3 4
J. Chmgeordersorecleoﬂvcndaxpedenﬂvdefrwda“dW 1 2 3 4 1 2 3 4
4, Work products ore dellveredinoccordance with mutualy ogreed '

uponschedules 1 2 3 4 1 2 3 4
5, BB&Lis able to accept and execute shodtum-aroundrequests - 1 2 3 4 1 2 3 4
6. Staff ossigned to the project are technicolly copable 1 2 3 4 1 2 3 4
7. Statf assigned tothe project provide soundmonagement 1 2 3 4 1 2 3 4
8. Proposed project team membersare maintaned andused through-

out critical project duration 1 2 3 4 1 2 3 4
9. Commitmentsmade by profectteammembersarekept 1 2 3 4 1 2 3 4

« VALUE » SATISFACTION RATING{ IMPORTANCE RATING

1. BB&L services are priced competitively 1 2 3 4 1 2 3 4
2. Projectieom focuses beyond project costs o overclf program cosisand

potenticliong-tenm savings 1 2 3 4 1 2 3 4
3. Subcontractorsare monogedtoyourodvaniage T 1 2 3 4 1 2 3 4
4, BB&L demonstrates ability to perform within the bounds of the project

costestimate 1 2 3 4 1 2 3 4
5, B88&L projectteam provides creative solutionsto problems 1 2 3 4 1 2 3 4
6. 8B&L acknowledges its weaknesses ' 2 3 4 1 2 3 4
7. BB&L responds to client calls within one business day 1 2 3 4 1 2 3 4
8. Location of BB&L staff to your project/offices 1 2 3 4 1 2 3 4
Q. Reputation of BB&Lwith regulatory agencies 1 2 3 4 T2 3 4
10. BBA&L knows and understands your business and its organizational

issues V2 3 4 1 2 3 4
1. BB&L s commitment 1o do business with your Company 1 2 3 4 1 2 3 4
12. Reputgtion of BB&Lin the marketplace 1 2 3 4 1 2 3 4




pmemeiw s s e TE L Do
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e TECHNICAL COMPETENCE » SATUFACTION RATING | IMPORTANGE RATING
1. BB&Ldemonstratsu'bigpicture'c!iem-bosedpefmecﬁve 1 2 3 4 1 . 2 3 4 f
2. BB&Ldemmﬂutesmin—deplhknoMedgeandmdentmdng
ofmerumiﬁcmbmofregulaﬂombehgimposedonyou T 2 3 4 1 2 3 4
3. BB&Ldemomhofembiﬂytoonﬁcipateanduoocﬁvelyrespond
tolssues, problems, orreguiatory ogency concems 1 2 3 4 1 2 3 4
4, BB&L demonstrates ability to negotiate onyourbehalf 1 2 3 4 1T 2 3 4
5. Projectteomfecrvicolpeﬁonnarcemeefsorexceechexpectaﬁom 1 2 3 4 1 2 3 4
6. Public participauiton/communiy relotions copabifty (f applicable) 1 2 3 4 1 2 3 4
» BUSINESS COMPETENCE » SATSFACTION RATING | IMPORTANCE RATING
1. Ease of doing business with BB&L:
*Con i 1 2 3 4 1] 2 3 4
e ERRIRRRE
* proposails 1 2 3 4 1 2 3 4
2. BB&Linvoicesare clearandaccurate andprovide adequate detai 1 2 3 4 1 2 3 4
3. BB&L Inveices are received inatimely fashion 1 2 3 4 1 2 3 4
Ate there otherissues of BB&L's quality. service. and responsiveness you would like to comment on?
Yes No
1. Wouldyou hire BB&L ogain? ] I
2. Wouldyourecommend BB&Lto someone inside of yourcompary? - —
3. Wouldyourecommend BB&Ltosomeoneoufsldeofvourcompony? E E_—.J
4. Wouldyoullketospeokrosomeonecorxcenﬁngyourresponse? - ]
ifyes. anyone in particular?
Person Filing Ouf Form Date

TiHe Compary



TECHNICAL REPORT

Construction and Testing
of Floridan Aquifer Wells
FB-3 & FB-4

Fort Pierce Utilities Authority
Fort Pierce, Florida

February 1996

BBI.

BLASLAND, BOUCK & LEE, INC.
engineers & solentists

185 N.W. Spanish River Boulevard, Suite 110
Boca Raton, Florida 33431-4230
(407) 750-3733



Table of Contents

Section 1. Introduction ......... .. .00ttt iiini it renans 11
Section 2. WellConstruction . ..........ciiiiiiii it iiiennnneannnnn 2-1
2.1 General Construction Plan for Wells FB-3 and FB-4
.............................................. 2-1
2.2 SteelSurfaceCasing .................. ... ... 2-2
2.3 PVCInnerCasing ............covvuiunnnnnannins. 2-2
2.4 OpenBorehole .................................. 2-3
Section 3, Well Characteristics Analyses . .............covivererrnnes 3-1
3.1 Borehole Geophysicallogging ...................... 31
3.1.1  Description of GeophysicalMethods . .. ............... 3-1
3.1.2 Results of Geophysical Logging ..................... 3-2
3.2 StepDrawdown Tests . . ...................... .. ... 33
Section 4. =T . T 4-1
4.1 RegionalGeology ..................iiininunn.. 4-1
4.2 SiteGeology . .......... 4-1
421 AvonParkFormation ............................. 4-1
422 0calaGroup ......coo it 4-1
423 HawthomFormation .............................. 4-1
424 TamiamiFormation ............................... 4-2
425 AnastasiaFormation.............................. 4.2
426 Undifferentiated Recent Deposits .................... 4.2
Section 5. Hydrogeology .........c.oiiiiniiiiiiiis i iencisernenes 5-1
5.1 Regional Hydrogeology ............................ 5-1
5.1.1  Upper Floridan Aquifer .......................c..... 5-1
5.1.2 Intermediate Confining Unit . .. ...................... 5-1
5.1.3 Surficial AquiferSystem .. ......................... 5-1
5.2 SiteHydrogeology . . ........... ... ... .. ..., 5-2
5.2.1 Floridan AquiferSystem ........................... 5-2
5.2.2 Intermediate ConfiningUnit ... .. .................... 5-3
5.2.3 Surficial AquiferSystem . .......................... 5-3
Section 6. WaterQuality ........ ... ittt iineennnns 6-1
6.1 General Characteristics . . . ......................... 6-1
6.2 Water Construction WaterQuality .. .................. 6-1
BLASLAND, BOUCK & LEE, INC.
P englinaers & sclentists 1



Section 7.

Section 8.

Tables

Figures

Appendices

CONCIUSIONS . ... ... . ittt ettt 7-1

References ........ciiiittien s teenernvsnrenennnnnn 8-1

1
2

ONDONRE DN -

TMoOoOW>»

Floridan Aquifer Well FB-4 - Well Construction Water Quality
Resuits

Floridan Aquifer Well FB-3 - Well Construction Water Quality
Results

Floridan Aquifer Well FB-3 and FB-4 - Well Performance
Characteristics

Floridan Aquifer Wells FB-3 and FB-4 - Constituents Above
Maximum Concentration Levels

Local Land Use Map

Geophysical Logging Well Summary FB-3
Geophysical Logging Well Summary FB-4
Major Stratographic Units FB-3 and FB-4
Percent Flow Contribution FB-3

Percent Flow Contribution FB-4

Chloride Concentrations FB-3

Chloride Concentrations FB-4

Permits

Geophysical Logs

Step Drawdown Test and Recovery Results

Equations

Lithologic Logs

Primary and Secondary Drinking Water Laboratory Results

__BLASLAND, BOUCK & LEE, INC.

engineers & sclentists 1



1. Executive Summary

Wells FB-3 and FB-4 were
successfully constructed and
should be capable of
producing design flow rates.

Two 12-inch wells (FB-3 and FB-4) were constructed for the Fort Pierce Utilities
Authority (FPUA) during the last quarter of 1995, These two new wells are part of
a four-well system (FB-1, FB-2, FB-3, and FB-4) which provide water from the
Floridan aquifer to the FPUA Water Treatment Plant (See Figure 1). The new
production wells are each designed to produce approximately 1.4 million gallons
per day (mgd). The Floridan aquifer in this area is slightly saline, and water from
these wells contains chloride concentrations that are slightly higher than Drinking
Water Standards. Consequently, the wells will be used to provide water that will
supplement the surficial well field supply, which is fresh water. In the future, the
Floridan aquifer wells may be used to supply water to a desalination plant.

Step drawdown tests and geophysical logging were conducted at each well upon
completion of construction. The step drawdown tests were conducted at each well
to determine the well’s water-producing ability (expressed as specific capacity) so
pumping and transmission systems can be properly designed, and to obtain water
quality data. Geophysical logging was conducted to confirm formations, identify
specific water production zones, and establish water quality for the production
zones.

The water produced by FB-3 and FB-4 appears to be of similar acceptable quality
to existing wells FB-1 and FB-2. Chloride, sodium total dissolved solids and odor
exceeded the respective Drinking Water Standard. All other parameters tested were
below the maximum contaminant levels (MCL) established in the National Interim
Primary Drinking Water Regulations (NIPDWR), the Secondary Drinking Water
Regulations, and the USEPA/Florida Priority Pollutant List, Well FB-3 free-flows
at approximately 575 gallons per minute (gpm), while FB-4 free-flows at
approximately 670 gpm.

Plans for future Floridan aquifer wells should include and consider information
obtained during the construction of wells FB-3 and FB-4, Well construction
techniques utilized were particularly successful. Chloride, sodium and total
dissolved solids concentrations in well water, as well as the static piezometric
surface should be monitored on a periodic basis to establish any trends that may
occur. This data should be used to modify production schedules, if appropriate, and
to form long-term estimations of Floridan aquifer supply potential and future
desalination treatment techniques.

BLASLAND, BOUCK & LEE, INC.
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1. Introduction

There are many factors that
contribute to the success of a
well.

The intent of this report is to describe the purpose for the installation of Floridan
Aquifer wells FB-3 and FB-4 as well as the processes used during installation,
Both wells were installed to supplement the water supply for the City of Fort Pierce.
Through a blending process of fresh water from surficial aquifer wells and the
slightly brackish water from the upper region of the Floridan aquifer, the potential
volume of potable water available to the city will be increased.

Section 2 of this report will describe the various techniques used in the installation
of water production wells FB-3 and FB-4. Blasland, Bouck & Lee (BBL) used two
drilling techniques during the installation of wells FB-3 and FB-4: mud rotary and
reverse air. A brief description of each drilling technique and the stages of drilling
where they were used is described. Also described are the three phases of
construction for each well: steel surface casing, PVC inner casing, and open hole.

There are many factors that contribute to the success of a well. Using borehole
geophysical logging, BBL was able to measure these factors quantitatively for wells
FB-3 and FB-4. Section 3 discusses each geophysical logging technique and the
results obtained.

Section 4 describes the Regional Geology, and specifically the site geology
formations that were encountered during the installation of FB-3 and FB-4. This
information is critical in determining depth locations for the setting of the steel
surface casing and inner PVC casing. Of particular note is the Avon Park
Formation which is the water bearing unit for wells FB-3 and FB-4,

Section 5 presents a description of the site hydrogeology. A careful analysis of the
hydrogeology was necessary during the installation of wells FB-3 and B-4 to ensure
that the quality of the water obtained could be used for the blending process.

Section 6 summarizes the water quality characteristics of FB-3 and FB-4. Finally,

BBL’s conclusions about FB-3 and FB-4 and recommendations for future well
construction are presented in Section 7.

BLASLAND, BOUCK & LEE, INC.
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2. Well Construction

2.1 General
Construction Plan
for Welis FB-3 and
FB-4

Installation of FB-3 and FB-4 began on September 20, 1995 and was completed on
November 16, 1995. The wells were installed using a Midway 1500 rotary drill rig,
which was operated by a minimum of three Drilling Services (DSI) personnel at all
times. From 0 to 580 feet below land surface (BLS), the wells were installed by the
mud-rotary, direct-circulation technique. From 580 feet to the final depth of each
well, the reverse air drilling technique was used. The wells consist of an outer steel
casing, an inner PVC casing, and an open hole section. The South Florida Water
Management District Well Construction Permits (#SF080795D for FB-3 and
#SF080795E for FB-4) and well completion reports are included in Appendix A.

The general construction plan used for the construction of wells FB-3 and FB-4 was
as follows:

L

Drill 26-inch borehole by mud rotary method to an approximately 120 feet
depth. Collect formation samples continuously in 10-foot increments.

Select appropriate depth at which to install the 20-inch diameter steel casing
(ASTM A-53 Grade B). '

Install and pressure-grout the 20-inch steel casing at the selected depth.

Drill 19-inch borehole to a depth of approximately 500 feet, or until hard
Floridan limestone is encountered. Collect formation samples continuously
in ten-foot increments.

Install and pressure grout the 12-inch casing (Certainteed SDR 17
PVCCerta-Lock, ASTM Specification F-480) to a depth of approximately
500 feet, or until hard limestone is reached.

6. Proceed with drilling the 12-inch open borehole to a depth of approximately

900 feet or until water quality begins to degrade. Collect formation samples
continuously in 10-foot increments. Collect water quality samples for
chlorides, sulfates, pH, temperature, and conductivity every 60 feet or until a
production zone is encountered.

7. Perform geophysical logging after the well reaches complete depth in order to

locate water production zones, production water quality, and formation
locations.

8. Conduct and calculate specific capacity and step drawdown tests when the well

9.

reaches total depth. Collect water samples for primary, secondary, and priority
pollutant drinking water standard analysis.

Cap well.

BLASLAND, BOUCK & LEE, INC.
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2.2 Steel Surface Casing

Steel surface casing was
installed to:

e 123 feet BLS at FB-3
e 121 feet BLS at FB-4

2.3 PVC Inner Casing

Steel surface casing was installed to a depth of 121 feet for FB-4 and 123 feet for
FB-3 to prevent formation collapse during the installation of the inner PVC casing,
The steel surface casing, which is 20-inches in diameter with one-quarter-inch thick
walls, was installed in the 26-inch diameter borehole. The borehole was drilled
using the mud-rotary, direct circulation method, with a staged tricone drill bit. The
drill cuttings were placed in a rolloff dumpster, hauled offsite by St. Lucie Waste
Services, and disposed of at the St. Lucie County landfill,

The surface casing was set into the borehole in three 42-foot sections. After casing
installation, there was two to five feet of stick-up above land surface depending on
the depth of casing setting. The joints were arc-welded together as each section was
lowered into the borehole. To ensure that the casing would be straight in the
borehole, centralizers were welded onto the steel casing in sets of three at 120
degree intervals, every 60 feet starting from the bottom. Two-inch diameter PVC
pipe was inserted inside of the casing to the bottom, and then used to pressure-grout
the casing from bottom to land surface in one stage. ASTM C150 Type I cement
was used with no curing additives. Following the curing of the cement (minimum
of 8 hours), the plug was drilled through with a 19-inch diameter staged tricone drill
bit to begin installation of the PVC inner casing,

A nominal 19-inch diameter staged tricone drill bit was used to extend the borehole
from the bottom of the steel casing to the top of the Floridan aquifer, which occurs
at approximately 500 feet below land surface. Once the top of the Floridan aquifer
was encountered, the hole was advanced carefully into the rock approximately 1 to
3 feet. This allowed a precise casing set, which sealed off the clay confining strata
completely, yet did not case out the upper most production zone of the Floridan
aquifer. The drill cuttings were placed in a rolloff dumpster and hauled offsite by
St. Lucie Waste Services and disposed of at the St. Lucie County landfill.

The inner casing consisted of Certainteed 12-inch diameter Certa-Lok SDR 17 PVC
well casing, 20 feet in length, with a casing wall thickness was 0.750-inches.

Twenty-six sections were installed in each well. The sections were connected as they
were lowered into the borehole by the insertion of a plastic spline through couplings
located on the end of each section of pipe. The spline acts to hold the pipe in the
coupling. To ensure that the casing would be set straight in the borehole,
centralizers were strapped with 0.750-inch stainless steel banding at 120-degree
intervals around the PVC pipe, every 60-feet starting from the bottom. For both
wells, 503 feet of inner casing was installed. Inner casing was installed between
October 2 and 3, 1995 at well FB-4, and between November 1 and 2, 1995 at well
FB-3.

For the primary grouting stages, a PVC header was attached to the top of the casing

and secured to the drilling rig to stabilize the casing in the borehole during grouting.
The header was equipped with a pressure gauge so grout fill-up could be tracked.

BLASLAND, BOUCK & LEE, INC.
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2.4 Open Borehole

The open borehole extended
Jrom:

* 503 to 890 feet BLS at FB-3
* 503 to 890 feet BLS at FB-4

* FB-3 free-flowed at 575

gpm
» FB-4 free-flowed at 670

spm

The inner casing for FB-3 and FB-4 was pressure-grouted from 503 feet to a depth
of approximately 100 feet BLS using the same technique and cement specifications
used for the surface casing. During grouting of FB-4, the grout appeared to flash
(ie., set up quickly) at the end of the grouting stage. Although this did not affect the
quality of the grouting, a cement curing inhibitor (WRC-79) was used for the first
stage of pressure grouting for FB-3 to prevent flashing. The upper 100 feet was not
grouted on the same day to avoid excessive heat of hydration which could damage
the PVC casing. The remainder of the casing was grouted on the following day
following the primary grouting by lowering a two-inch diameter PVC tremie line to
a depth of approximately 100 feet BLS in the annular space between the inner and
outer casings. Mud returns were observed throughout the grouting at both wells.

Following curing of the second stage, the cement plug inside the PVC casing was
drilled out using a nominal 12-inch diameter tricone bit, which was also used to drill
the open borehole in the Floridan aquifer. Once the drill bit passed the cement plug
and entered the Floridan aquifer, drilling with direct mud rotary circulation
continued until artesian conditions were encountered. At that point, the drilling
method changed from direct mud rotary to the reverse air circulation method.
Reverse air drilling, which creates a suction lift through the drill bit, allows water
quality samples to be collected and drill cuttings to be brought rapidly to the
surface, and creates low pressure in the borehole, thus developing the well as
drilling proceeds. This method also provides a more rapid drilling rate in limestone
than does mud rotary.

The open borehole section of the FB-3 and FB-4 was drilled using the reverse air
circulation method into the upper Floridan aquifer extending from 503 to 890 feet
BLS. A nominal 12-inch diameter tricone bit was used for this portion of the
drilling,

The drill cuttings and formation water produced during drilling were directed into
a rolloff dumpster, which was used to allow sediment to settle out of suspension.
After the material settled to the bottom of the dumpster, the water was pumped into
the storm drain, which was lined with a silt screen to catch any additional material
present in the effluent. The storm sewer drain ran east to South 25th Street and then
south to a drainage canal along Georgia Avenue, behind the FPUA Water Plant.

As drilling progressed, samples were taken every 60 feet or whenever a production
zone was encountered (evident by an increase in flow). The first sampling point for
FB-4 was 580 feet BLS because this was the first area where the well flowed
naturally (artesian conditions). As drilling progressed, samples were taken
approximately every 20 feet and analyzed for temperature, pH, conductivity,
chlorides, and sulfates. This sampling program was designed to detect undesirable
increases in salinity, which commonly increases with depth. The various sampling
intervals and analytical results are presented in Table 1 for FB-4, and Table 2 for
FB-3. At the end of the open hole drilling, FB-3 was estimated to be free-flowing

BLASLAND, BOUCK & LEE, INC.
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at approximately 575 gpm and FB-4 at approximately 670 gpm using flow
estimation procedures provided by Driscoll (1986).

BLASLAND, BOUCK & LEE, INC.
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TABLE 1

%V WELL FB4
WELL CONSTRUCTION ATER QUALITY RESULTS
FORT PIERCE UTILITIES AUTHORITY

10/06/95 12:50 580 883 269 132 230 294
10/13/95 15:12 5807 743 26.0 1450 274 225
10/06/95 16:56 640 7.50 20.7 1572 250 356
10/13/95 2 15:00 6807 741 270 1450 308 273
10/09/95 18:20 T00 7.60 20.9 1496 260 265
10/10/95 10:23 760 760 227 1414 265 232
10/13/95 2 1437 7607 7.40 275 1448 300 263
10/10/95 12:15 780 7.70 223 1370 265 200
10/10/95 15:08 820 770 25.0 1360 265 185
10/10/95 16:52 840 7.00 249 1520 330 188
10/11/95 12:00 860 7.64 28.0 1502 323 222
10/11/95 13:11 880 7.60 254 1502 320 166
10/13/952 14:15 8892 736 280 1385 295 248
10/11/95 15:03 890 765 256 1485 320 278

.

S sl ke b et ol duig pophysin ogsing i Sicotlos b cenimte

BLASLAND, BOUCK & LEE, INC.

engineers & sclentists




TABLE 2

AN AQUIFER WELL FB-3

FLORID
WELL CONSTRUCTION WATER

UALITY RESULTS

FORT PIERCE UTILITIES AUTHORITY

11/14/95 13:56 560 7.30 24.5 1434 284 162
11/08/95 08:55 584 835 25.0 1502 250 284
11/08/95 11:25 640 828 252 1512 266 258
11/14/952 13:44 650 7.30 24.5 1420 288 162
11/08/95 14:50 700 7.74 25.5 1528 260 247
11/09/95 08:30 760 781 23.8 1418 2712 174
11/09/95 09:58 784 778 248 1390 268 221
11/09/95 11:56 821 7.80 25.0 1390 264 198
11/14/953 13:30 830° 7.20 24.5 1430 293 140
11/09/95 13:06 841 7.68 25.0 1394 268 209
11/09/95 14:18 862 7.65 250 1470 298 158
11/09/95 15:23 881 7n 1255 1474 300 296
11/10/95 10:86 890 7.49 254 1364 262 200
11/14/952 13:17 890° 7.40 24.5 1360 254 174

!Analyzed by FPUA water treatment plant laboratory
*Point sample taken by depth sampler during geophysical logging

BLS - Below Land Surface

mg/L - Milligrams per liter
ut%{}Los/cm - microrg;os per centimeter
* . Obtained by BBL personnel in the field

BLASLAND, BOUCK & LEE, INC.
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3. Well Characteristics Analyses

3.1 Borehole
Geophysical

Logging

3.1.1 Description of
Geophysical
Methods

Borehole geophysical well logging is the measurement of physical properties that
can be interpreted in terms of the hydrogeologic characteristics of the strata
penctrated by the well. Geophysical logging surveys conducted on FB-3 and FB-4
consisted of:

electric - spontaneous potential resistivity
natural gamma ray

borehole temperature while flowing

fluid resistivity while flowing

caliper

borehole fluid velocity

* & & o o 9

All logs were run under natural, artesian flowing conditions.

An electric log is a record of the apparent resistivities of the subsurface formations
and the spontaneous potentials generated in the borehole. Both are plotted against
depth. These two properties are related to the lithology and to the quality of water
found within each formation, '

Natural gamma ray logging measures the emission of gamma rays from certain very
low level radioactive elements that occur in very small, varying amounts in different
lithologies. By measuring the emitted radiation, it is possible to identify and
correlate subsurface formations penetrated by the well. Typically, due to the
presence of phosphoritic material, clay formations produce a noticeably higher
amount of gamma ray emissions, which in tum are associated with zones of low
permeability.

The temperature log is a record of water temperature within the borehole versus its
depth. Temperature logs run during flowing conditions may be used to locate zones
of water entry into the borehole, to locate casing cement based on the heat of
hydration, to determine the direction of borehole flow, and to identify geothermal
gradients. Production zones may be identified from a temperature log if the
producing zones water temperature is measurably different from the water
upgradient in the borehole.

The fluid resistivity log run under flowing conditions is used to identify zones of
water entry into the borehole. Similar to the temperature log, different production
zones frequently posses different water quality which can be detected by the fluid
resistivity log.

The caliper log is a record of the wells inside diameter versus depth. Caliper logs
locate cavities, confirm casing diameters and lengths, and are necessary for
quantitative interpretation of fluid velocity logs. Fluid velocity or flowmeter logs
measure vertical flow of water in the well. Flows at various depths are measured by
means of a propeller flowmeter that is lowered into the well at a known, constant

BLASLAND, BOUCK & LEE, INC.
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3.1.2 Results of
Geophysical
Logging

Four major production zones
were identified at both wells.

FB-3
e 640-700 feet BLS
o 760-784 feet BLS
o 841-862 feet BLS
o 880-890 feet BLS

FB-4

» 580-630 feet BLS
o 640-700 feet BLS
e 760-840 feet BLS
o 860-890 feet BLS

velocity. Data obtained from the fluid velocity logs are used to calculate the
quantities of water released from, or accepted by, an aquifer at different production
Zones.

Geophysical logging is an important component of the proper development of the
Floridan aquifer at Fort Pierce. The techniques used for FB-3 and FB-4 allowed for
the optimization of flow, which is directly related to the quantity of water which can
ultimately be developed, as well as optimization of water quality which directly
impacts treatment costs. The geophysical logs and well construction details for FB-
3 and FB-4 are illustrated on Figures 2 and 3. A complete set of the geophysical
logs is included in Appendix B.

The gamma ray log was run to correlate stratigraphy with that recorded in the field
from the well cuttings. This log was also useful in correlating geologic and
geophysical logs from FB-2. A zone of high gamma ray emission occurs at the base
of the Hawthomn formation. Underlying the lower Hawthorne formation beds is the
Ocala Group, an Eocene limestone unit, which indicates the top of the Floridan
aquifer. The Ocala formation is denoted by a marked decrease in gamma ray
emission. This decrease indicates a formation change from a predominantly clay
unit to a limestone unit, as was observed in the well cuttings.

The temperature log shows little variation throughout the borehole. The lack of
variation is due to the large percentage of water entering at the bottom of the
borehole. The temperature changed very little throughout the borehole because the
major component of well flow originates near the bottom of the borehole and blends
rapidly with water entering from shallower depths.

The fluid resistivity log indicates little change in fluid resistivity for reasons to those
similar discussed for the temperature log results. The log results correspond to the
field resistivity measurements collected during the reverse air drilling phase, which
consistently ranged from 1300 to 1600 micromhos/cm. The caliper log is best used
in conjunction with the flow log to determine production zones. FB-3 and FB-4
have fairly uniform borehole diameters. The diameter of the borehole at the
interface of the PVC inner casing and the limestone appears to be the largest
anomaly of the borehole. The remainder of the borehole from 505 to 770 feet
{(Ocala Group) is relatively uniform, with areas of minor variations in diameter.
These minor variations are expected because the drilling and development process
can loosen and remove sections of rock material from the outer edge of the
borchole. The borehole diameter narrows and shows fewer variations from 770 to
890 feet (Avon Park Formation) due to the increased hardness of the formation.
This narrowing of the borehole correlates with the flow increase experienced in this
section of the borehole.
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3.2 Step Drawdown
Tests

The fluid velocity log illustrates the approximate location of four major producing
zones for FB-3 and FB-4, which are (feet BLS).

FB-3 FB-4
640 to 700 580 to 630
760 to 784 640 to 700
841 to 862 760 to 840
880 to 890 860 to 890

The production zones are indicated by significant increases in borehole flow rate.

On October 19, 1995 and November 16, 1995, step drawdown tests were
performed on FB-4 and FB-3, respectively. The tests were run to determine the
specific capacities of each well and to provide information for proper pump design
and optimal pumping rates. Three steps were run during the test for FB-4: step 0
at 444 gpm; step 1 at 680 gpm; and step 2 at 1007 gpm. Each of the first two steps
were run for approximately 120 minutes, while the third step was run for 160
minutes. After step 2 was completed, water level recovery data was collected until
static conditions were re-established (93 minutes). Three steps were also run during
the test for FB-3: step 0 at 421 gpm; step 1 at 596; and step 2 at 892 gpm. Each of
the three steps was run for 120 minutes. After step 2 was completed, water level
recovery data was collected until static conditions were re-established (116
minutes). Water levels were recorded with an In-Situ Hermit 2000 data logger. The
well performance characteristics can be seen in Table 3. The results of each step and
the recovery data are presented in Appendix C.

The specific capacity values calculated indicate that the wells are productive and
lose little efficiency with increased well turbulence. As flow and drawdown increase,
the specific capacity will decrease. This is evident in the fact that water levels in
both wells rapidly stabilized afier pumping rate steps.

BLASLAND, BOUCK & LEE INC.

MMBND403850880 WPD

engineers & sclentists 33



TABLE 3

FLORIDAN AQUIFER WELL FB-3 AND FB-4
WELL PERFORMANCE CHARACTERISTICS
FORT PIERCE UTILITIES AUTHORITY

engineers & scientists

FB-3 11/16/95 0 421 10.00 42 79

FB-3 11/16/95 1 596 16.50 36 68

FB-3 11/16/95 2 892 27.00 33 62

FB-4 11/19/95 0 444 15.28 29 79

FB-4 11/19/95 1 680 2528 27 70

FB-4 11/19/95 2 1007 4231 24 63
‘ _ BLASLAND, BOUCK & LEE, INC.




4. Geology

4.1 Regional Geology

4.2 Site Geology

4.2.1 Avon Park
Formation

4.2.2 Ocala Group

4.2.3 Hawthorn
Formation

4.2.4 Tamiami
Formation

The regional geology of Southeastern Florida consists primarily of interlayered
sands, limestone, and clay formations. These formations were deposited primarily
in a shallow sea environment.

The upper 100 to 200 feet consists of interlayered sand, sandy limestone, limestone
and coquina limestone. Beneath that is the Hawthorn Formation, which consists of
approximately 400 feet of calcareous clay. Underlying the clay is several thousand
feet of carbonates (limestones and dolostones) comprising the Lake City, Avon
Park, Ocala, and Suwannee Formations.

The major stratigraphic units encountered in FB-3 and FB-4 are presented in Figure
4. The units encountered were the Avon Park Formation, Ocala Group, Hawthorn
Formation, Tamtami Formation, Anastasia Formation, and undifferentiated deposits
which range in age from middle Eocene to recent. The units are described below in
order of deposition, from oldest to youngest. Lithologic logs for FB-3 and FB-4 can
be found in Appendix F.

The Avon Park Formation is of middle to late Eccene age (approximately 45
million years ago). It was encountered between 770 and 880 feet BLS. At FB-3 and
FB-4, the Avon Park consists of white/gray/tan limestone and dolostone with
interbedded clay. Various shell fragments occur continuously between 770 and 840
feet BLS with no dolostone. Below 840 feet BLS there are little or no shell
fragments and dolostone 1s interbedded with limestone from 850 to 880 feet BLS.

The Ocala Group is of late Eocene age (approximately 40 million years ago). It was
encountered between 500 and 770 feet BLS. At FB-3 and FB-4, the Ocala Group
consists primarily of gray/tan fossiliferous limestone. Interbedded throughout the
Ocala Group are minor layers of chert and clay. Also found scattered throughout the
formation are sharks teeth and coral fragments. Black phosphatic nodules occur
near the top of the formation. Some of the fossils present are indistinguishable shell
fragments, however, many of the shells are distinguishable as Lepidocyclina
ocalana Also present are Heterostegina ocalana and Nummulites ocalanus.
Dolostone occurs in minor amounts between 590 and 700 feet BLS.

The Hawthom formation is of Miocene age (approximately 15 million years ago).
It was encountered between 120 and 500 feet BLS. At FB-3 and FB-4, it consists
predominantly of green calcareous clay with minor shell fragments intermixed.
From 360 to 450 feet BLS, the clay contains varying amounts of interbedded chert,
limestone/dolostone and black phosphatic nodules. Chert is also interbedded
between 450 and 500 feet BLS.

The Tamiam: formation is of Pliocene age (approximately 4 million years ago). It
was encountered between 90 and 120 feet. At FB-3 and FB-4, it consists of gray/tan
silty, shelly limestone.
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4.2.5 Anastasia
Formation

4.2.6 Undifferentiated
Recent Deposits

The Anastasia formation is of Pleistocene age (approximately 1 million years ago).
It was encountered between 40 and 90 feet BLS. At FB-3 and FB-4, it consists of
gray/tan silty coquina interbedded with varying percentages of limestone.

The upper 40 feet of FB-3 and FB-4 consist of fine to medium grained, moderately

sorted, angular to sub-angular, rounded to sub-rounded quartzose sand. it has been
deposited during the Holocene (the past 10,000 years).
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5. Hydrogeology

5.1 Regional
Hydrogeology

5.1.1 Upper Floridan
Aquifer

5.1.2 Intermediate
Confining Unit

5.1.3 Surficial Aquifer
System

The regional hydrogeology consists of three units. The Floridan Aquifer

System, the Intermediate Confining System, and the Surficial Aquifer System. The
Floridan aquifer as defined by Parker, et al. (1955), includes all or parts of the Lake
City Limestone, Avon Park Limestone, Ocala Group, Suwannee Limestone, and
permeable parts of the Hawthorne Formation that are in hydrologic contact with the
rest of the aquifer.

The terminology used in this report coincides with that of the Florida Geological
Survey Special Publication No. 28 on Hydrogeological Units of Florida (1986). In
this publication, the Floridan aquifer system is defined as a thick carbonate
sequence which includes all or part of the Paleocene and early Miocene Series and
functions regionally as a water-yielding hydraulic unit. The top of the aquifer
system coincides with the top of the Suwannee Limestone, where present, or the top
of the Ocala Group. The publication also allows for the designation of one or more
aquifers within the Floridan aquifer system based on vertical variations in water
bearing properties.

The occurrence of a less permeable carbonate unit of sub-regional extent found
particularly in south Florida separates the system into the two aquifers. The less
permeable units may be very leaky to virtually non-leaky, depending upon the
lithologic character of the rock comprising the unit (Miller, 1986). Meyer (1989)
describes the Upper Floridan aquifer in southern Florida as consisting chiefly of
permeable zones in the Tampa, Suwannee, Ocala Limestone and the upper part of
the Avon Park Formation. The ground water is brackish, and the salinity generally
increases with increasing depth and with distance downgradient and southward from
central Florida,

The most significant ground-water movement occurs at or near the top of each
formation. Ground-water movement is generally southward from the area of
highest head near Polk City in central Florida to the Gulf of Mexico and to the
Atlantic Ocean.

Overlying the Upper Floridan aquifer is a thick sequence of clastic rocks of much
lower permeability. The confining unit is up to 700 feet thick (400 feet locally) and
retards the vertical movement of water between the surficial aquifer and the
Floridan aquifer systems. An additional benefit of this thick confining unit is that
contaminants found in the surficial aquifer cannot migrate to the Upper Floridan
aquifer. The low permeability beds are Miocene in age and consist primarily of
clays and clayey sands of the Hawthorn formation.

A surficial aquifer, which contains water under confined conditions is present
throughout the region. The surficial aquifer in the region is comprised of a number
of Plio-Pleistocenc aged Units. These vary in thickness from 0 to greater than 200
feet thick. The bottom of the surficial aquifer is denoted by the presence of fine
grained clastic material of Miocene age.
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5.2 Site Hydrogeology

5.2.1 Floridan Aquifer
System

\

N

~..

Approximately 75 percent of
the total flow from FB-3
originates from four
production zones, which
comprises just 30 percent of
the open borehole.

Approximately 85 percent of
the total flow from FB-4
originates from four
production zones, which
comprises 60 percent of the
open borehole.

The hydrogeology of the area consists of three units, the upper Floridan aquifer, the
intermediate Hawthorn confining formation, and the surficial aquifer, The units are
described below in order of deposition, from oldest to youngest.

The Floridan artesian aquifer is up to 3,000 feet thick in this region. The aquifer is
highly productive, but water quality degrades with depth. FB-3 and FB-4 were
drilled 380 feet into the upper Floridan aquifer, which contains the highest quality
water in the aquifer. The water production zones in the Floridan aquifer are
characteristically narrow zones and occur at formation contacts known as non-
conformities. Weathering processes at the tops of formations creates a secondary
permeability which often produce highly transmissive zones of narrow thickness
relative to overlying and underlying strata, which are much lower in permeability.
Well FB-3 produces the majority of its water from four zones, namely:

640 to 700
760 to 784
841 to 862
880 to 890

e & & @

Well FB-4 produces the majority of its water from four zones, namely:

+ 58010630
* 64010 700
+ 760 to 840
+ 860 to 890

Approximately 75 percent of the total flow from FB-3 originates from these zones,
which comprises just 30 percent of the well’s open hole length of 387 feet (See
Figure 5). Well FB-4 produces approximately 85 percent of its water from the four
major production zones, which comprises 60 percent of the well’s open hole length
of 387 feet (See Figure 6).

The specific capacity of a production well drilled into the Floridan aquifer can vary
significantly from well to well due to natural variations of the producing zones (ie.
formation contacts). At FB-3 the specific capacity based on the step drawdown test
was 36 gpm/fi at 596 gpm. The specific capacity of FB-4 based on the step
drawdown test is 27 gpm/ft at 680 gpm. A complete listing of the specific
capacities based on pumping rates can be seen in Table 1. It is difficult to estimate
transmissivity, storativity, or leakance for Well FB-3 and FB-4 since a pumping test
was not performed. The step drawdown test does not adequately stress the aquifer
to the potnt that valvable information regarding its characteristics can be obtained.
Any attempt to estimate additional aquifer characteristics from a step drawdown
would not be scientifically sound. The step drawdown test calculations and formulas
for this report can be seen in Appendix D.
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5.2.2 Intermediate
Confining Unit

5.2.3 Surficial Aquifer

The Hawthorn clay formation separates the Floridan aquifer and surficial aquifers,
and is known as the Floridan Aquiclude. Due to its thickness (380 feet at FB-3 and
FB-4) and low permeability (several orders of magnitude lower than the aquifer),
the formation serves as a confining unit between the two aquifers. Due to its low
permeability, the Hawthom formation excludes the movement of water from the
surficial aquifer to the Floridan aquifer, thus protecting the Floridan aquifer from
surface sources of contamination.

The surficial aquifer contains an upper sand unit and a lower, highly transmissive

System sand and shell zone which is used extensively for private and municipal production
wells. The FPUA develops most of its present water supply from this aquifer.
e — BLASLAND, BOUCK & LEE, INC.
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6. Water Quality

6.1 General
Characteristics

6.2 Water Construction
Water Quality

Water quality did not vary
significantly with depth at
either well,

Water samples from both
wells were analyzed for
Primary and Secondary

Drinking Water Standards.

The water quality of the Floridan aquifer generally worsens with depth. Therefore,
it is necessary to periodically monitor water quality during the installation of a
Floridan well. Water quality was monitored at least every 60 feet during the
installation of FB-3 and FB-4. Water quality was also monitored during the step-
drawdown test.

Water-quality parameters analyzed in the field consisted of pH and temperature.
Water samples collected for chlorides, sulfates, and conductivity analysis were
delivered to the FPUA water plant laboratory. Analyses conducted for primary and
secondary drinking water standards were performed by Envirometrics Incorporated
at the request of FPUA. The laboratory analytical results from this sampling can be
found in Appendix E.

As drilling progressed in the Floridan aquifer, water quality was monitored every
60 feet from 580 feet to 820 feet BLS, and every 20 feet thereafier. Water samples
were collected form the reverse air discharge pipe and analyzed for pH, temperature,
conductivity, chlorides, and sulfates. Drilling was stopped for 5 to 10 minutes at
each sampling point to allow the well to clear, after which time a representative
sample was obtained from each depth.

The water quality results (Tables ! and 2) indicated that water quality did not vary
significantly with depth in FB-3 and FB-4. The range of values recorded for pH,
temperature, and conductivity in FB-3 were 7.49 to 8.35, 23.8°C to 25.5°C, and
1364 to 1528 umhos/cm respectively. Chloride concentrations ranged from 250 to
300 mg/l, and sulfates ranged from 158 to 296 mg/l, Graphs showing chloride
concentrations with depth for FB-3 and FB-4 are shown in Figures 7 and 8. The
range of values recorded for pH, temperature, and conductivity in FB-4 were 7.00
to 7.70, 20.7°C to 25.6 C, and 1312 to 1572 umhos/cm respectively. Chloride
concentrations ranged from 230 to 330 mg/L, and sulfates were 166 to 356 mg/L.
On October 13, 1995 and November 16, 1995 water quality grab samples were
obtained during the geophysical logging of each well and analyzed for the same
parameters as during the open hole construction. Results for these samples are also
included in Tables 1 and 2.

Samples were obtained for analysis of Primary and Secondary Drinking Water
Standards. All of the constituents tested were below the Maximum Contaminant
Levels (MCL) as published in DEP 17-550.310 (primary) and DEP 15-550.320
(secondary) with the exception of those listed in Table 4. Accordingly, water from
FB-3 and FB-4 should be used for blending with fresh water or treated to remove
sodium, chloride, and totally dissolved solids.
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TABLE 4

FLORIDAN AQUIFER WELLS FB-3 AND FB-4
CONSTITUENTS ABOVE MAXIMUM CONCENTRATION LEVELS
FORT PIERCE UTILITIES AUTHORITY

_ Constituent

Sodium

Chlorides

Odor

Totally Dissolved Solids mg/L 866 866 500

NA - None Available
mg/L - milligrams per liter
MCL - Florida Department of Environmental Protection Maximum Concentration Level
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7. Conclusions

Floridan aquifer wells FB-3
and FB-4 were successfully
completed.

Based on the information gathered during construction and testing of FB-3 and FB-
4, the following conclusions are provided:

+» Floridan aquifer wells FB-3 and FB-4 were successfully constructed with a
nominal 12-inch diameter (11.070)-inch inside diameter) final inner PVC
casing. Summary completion information is as follows:

INNER CASING OPENHOLE NATURAL(ARTESIAN)
WELL DEPTH (Ft BL.S) DEPTH (FT BLS) FLOW RATE (gpm)

FB-3 503 890 575
FB-4 503 890 670

« Water quality for both wells is acceptable for blending with surficial aquifer
supply wells. Chloride, sodium, TDS, and odor were the only constituents that
exceeded the respective Drinking Water Standard.

 Chloride, sodium, and TDS, as well as the static piezometric surface should
be monitored at each well on a periodic basis in order to provide data that can
be used to evaluate any changes in water quality or quantity. The data will
also be needed for long-term projections of Floridan aquifer supply potential
and future desalination treatment techniques. Short-term wellfield
management decisions will also require this type of data.

+ Well construction techniques used for these wells, especially geophysical
logging, should be considered for future well constructions,
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A South Florida Water Management District

CON 24-06
August 14, 1995

PERMITTEE

FORT PIERCE UTILITIES AUTHORITY
P.0. BOX 3191

FT PIERCE, FL 34948

3301 Gun Club Road, West Palm Beach, Florida 33406 * (407} 686-8800 « FL WATS 1- 5 n

CONTRACTOR
WEBB, DAVID E.

l_li_-w-] mj

3504 INDUSTRIAL 33RD ST.
FT. PIERCE, FL 34946
LICENSE NO:2145

WATER WELL CONSTRUCTION PERMIT # SF080795D

EXPIRATION DATE: February 14, 1996

PROJECT: FORT PIERCE UTILITIES FLORIDAN AQUIFER WELL FB-3
SEC: 8 TWP: 35 RGE: 40

TYPE OF USE: PUBLIC WATER SUPPLY
COUNTY: ST LUCIE

WELL CONSTRUCTION SPECIFICATIONS:

CASING DIAMETER:
CASING DEPTH:
SCREENED INTERVAL:
OPEN HOLE INTERVAL:
TOTAL DEPTH OF WELL:
GROUT REQUIREMENT:

INNER

12Il
500.00°

500° - 900’

900.00°

Inner casing shall be grouted bottom to top.
Outer casing shall be grouted bottom to top.

See additional conditions of permit on attached sheet.

OUTER

20 n
115.00°

We appreciate your assistance and cooperation in better managing the water
resources of the District. If you have any questions on this matter,
please call Ann-Marie Superchi at extension 6929.

Sincerely,

o

Steve D. Anderson, P.G., Supervising Professional
Water Use Division, Reguiation Department

Attachment: Additional Conditions of Permit

c: MR. WES UPHAM-DEP
MR. BOB CALLINO-HRS
BLASLAND, BOUCK & LEE

Coicrning Bourd:

Vaderte Bovd, Chairmian Willium Hammond
© 7 Feank Willimnson, [, Vice Chaimun Buersy Krant
Wil £ Grahan Rivhard .\ Machek

——
-

Fugene K. ettis
Nathaniel . Reed
Miriam Singer

Samuel E. Poole I1I, Executive Director
Nlichael Slayvton, Deputy Executive Director



South Florida Water Management District

COM 24-06
August 14, 1995

3301 Gun Club Road, West Palm Beach, Florida 33405 « (407) 686-8800 * FL WATS 1-800-432-2045

PERMITTEE CONTRACTOR

FORT PIERCE UTILITIES AUTHORITY WEBB, DAVID E.

P.0. BOX 3191 3504 INDUSTRIAL 33RD ST.
FT PIERCE, FL 34948 - FT. PIERCE, FL 34946

LICENSE NO:2145

WATER WELL CONSTRUCTION PERMIT # SFO80795E
EXPIRATION DATE: February .14, 1996

PROJECT: 'FORT PIERCE UTILITIES FLORIDAN AQUIFER WELL FB-4

TYPE OF USE: PUBLIC WATER SUPPLY

COUNTY: ST LUCIE SEC: 8 TWP: 35 RGE: 40

WELL CONSTRUCTION SPECIFICATIONS: INNER JUTER _
CASING DIAMETER: 12* 20"
CASING DEPTH: 500.00° 115.00°
SCREENED INTERVAL: -
CPEN HOLE INTERVAL: 500° - 900°

TOTAL DEPTH OF WELL: ' 8CR.00°
GROUT REQUIREMENT:
Inner casing shall be grouted bottom to top.
Outer casing shall be grouted bottom to top.

See additional conditions of permit on attached sheet.

We appreciate your assistance and cooperation in better managing the water
resources of the District. If you have any questions on this matter,

please call Ann-Marie Superchi at extension 6929.

Sincere1y;

L

Steve D. Anderson, P.G., Supervising Professional
Water Use Division, Regulation Department

Attachment: Additional Conditions of Permit
c: MR. WES UPHAM-DEP

MR. BOB CALLINO-HRS

BLASLAND, BOUCK & LEE

Governing Board:
Valerie Bovd, Chairman William Hammond Eugene K. Pertis
Frank Williamson, Jr., Vice Chairman Betsv Krant ~ Nathaniel P. Reed

William E. Graham Richard A. Machek Miriam Senger

Samuet E. Poole 111, Executive Director
Michaei Slayton, Depury Executive Director
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WELL COMPLETION REPORT SOUTH FLORIDA WATER MANAGEMENT DISTRICT
fmor Fort Plerce Utilities Authority :;;l“ | [ :5‘0807955
P.0.Box 3191 R e S LT A
Ft. Plerce, FL 34946 "E“"t'\ -t ::ﬂ!:tl‘ Pllhlll"!/sss )
se ublic Supply
DRILLING SERVICES, INC. DEC 04 1995 :.u u. " ;‘B-s
rkller Lenny Crocco asiag Bepld 603 N
vitractor David E. Webb Licence Ho. DIR 2UPLASLAND. BOUCKELEE w11 Jopth 890 1t
ROCA RATON & Type of wart Construct
~ Bethod Rotary Mud
C,U_?—"Z, {4/ (- y
Coutraster ' v Rigantare
Rttt PR PP Ty P =ssassz==s SzEzg=IITSoI=z === z SSzzEsss
ATERIALS GROIT DRILL COTTINGS L0G
Casiag Dlam. Type Ira (R} N damls e (Pt} 70 Baps depth (M) Ty Coler Grala $ine
“ster 20 Steel 0O 121 2 ] 121 145 Pertiand .9 Soe ditach
wmer 12 PYC 0 503 3" 0 503 380 Pertland
Jetenr Slel size .
i

<tatlc aler Level +17
Pampiag Tater Level

mp Size 109 ).
ip Type Turbine
Flenlng §50 s
“ILL LoCATION
wreamland Park
N. 25 St.
“thdlvision Lot
iy St. Lucie
ue 1/l the 30 1/4 of
Lat. Leng.

it. delov top of cusing.
ft. after 8 in.
Cpacity 1200 [
Iatake Beptk 50 tt.

Seictim 8 Tmp, 35

Tater: Clear

it 1000 ¢
Conductivity 1400
Chlorides 280 1w/l

Bk

Iaage 40
Cattings seat to Ude District? Iy
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WELL COMPLETION REPORT

Ovaer Fort Plerce Utilitjes Authority
P.0.Box 3181
Ft. Pierce, FL 3494¢

DRILLING SERVICES,
bkeilier Lenny Crocco
Coalracter David E. Webb

INC.
Llceace Ne. MIR 2448

JEm

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Y904

hrait o SFOS079BE

nm N/A

Conpleted 10/18/96

bell s Public Supply
Tell 1} FB-4

Caslng bepth 503 N

Lell Itk 880 M

e of 21t Construct
Bothod Rotary Mud

szszzssssaanac ==3sz

\TERIALS GRO0Y
aisg Man. Type fren (V) To limiu Pa ()N his

Wer 20 Steel O 121 3 0 121 145 Merilnad
wer 12  PVYC 0 503 3" 0 503 380 Fertlani
0T Slol size .

ek

ttic Tater Leve]l +19
nping Taler Lonsi

ap Slte 109 ),p.

inp Typ¢ Turbine
wniag 660 gpa

T LOCATION
reamland Park

.« 285 St.

‘tMivisin

aly St. Lucie

e 1/8 et the se /4 of
at. Leng.

ft. below top of casing.
tt. after 8 s,
Capacity 1200 gpn
Intake depth 50 it.

Lot

Sectin 8 1w,

Tater: Clear

it 1000 ¢
Conductivity 1400
Chlarlies 280 g/l

Bleclk

Daage 40

RILL COTTINGS LOG
Iptd (1) e Coler  Grain Size
(K See dttach

Cuttings seat to the Matrict! 1e



BBI,

BLASLAND, BQUCK & LEE, INC,
engineers & sclentists

Appendix B



Southern
Resource

P.O. Box 14311

Gainesville, Florida 32604

Phone 904-372-5950

Exploration Inc.

GAM. RES < 16-64),

SP

HELL
LOCATION/FIELD
“COUNTY

: FB-3

STARATE : FL
SECTIDN :

: 11./14/95

: 898’
889 .80
1.88

DRTE
~DEFTH DRILLER
LOG BOTTOM
i LOG TOP

“CASING DRILLER : 503

CASING TYPE : 8T.
__CASING THICKNESS: -

BIT SIZE - 11.875
_MABNETIC DECL.

MATRIX DENSITY

FLUID DENSITY : 1
~NEUTRON MATRIX

REMARKS

-

> DRILLING SERUICES

- 25TH ST./CITRUS AUVE
- 8T. LUCIE

TOLINSHIP

PERMANENT DATUM

LOGGING UNIT
FIELD OFFICE
RECORDED BY

BOREHOLE FLUID
RM

RM TEMPERATURE
MATRIX DELTA T
FLUID DELTRA T

LOGS RUN WITH MWELL FLOMING at 570 gpm

OTHER SERUVICES:

: BL
ELEV. PERM. DATUM.:
LOG HEASURED FROM:
DRL MEASURED FROM:

GL
GL

- BUT
: GUL
: M. FRIED

: water

- 58
> 189

ELEUATIONS

KB
DF
GL

FILE : ORIGINAL
TYPE : 9941A
Loe : 4

PLOT : S9409B ©O
THRESH: 5888

ALL SEHUEEES PROVIDED squpct TO STANDARD TERMS AND CONDITIONS

RESCH4N >
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OHM-N

GAMCNAT )

RESC 16N>
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H'HHHII
DEFTH DRILLER

_LOEG BOTTOM
Loe ToP

CASING DRILLER

“CASING TYPE

{ " BIT S12E

Southern
Resource

Exploration Inc.

LP.O. Box 14311
Gainesville, Florida 32604
Phone 904-372-5950

CALIPER LOG

: DRILLING SERUVICES
: FB-3

: S§T. LUCIE
: FL

- 11/14/85

- L)
-

886 @a
4 .88

: 583
> =5l
CASINE THICKMNESS: -

: 41 .875

MAGNETIC DECL.
_MATRIX DENSITY

FLUID DENSITY
l NEUTRON MATRIX

—~REMARKS i
LOGS RUN WITH MELL FLOMING at 570 gpm

AL

: 1

: 25TH ST./CITRUS RAUVE

TOUNSHIP

PERMANENT DATUN

OTHER SERUICES:

ELEV. PERM. DATUM:

LOG MEASURED FROM:
DRL. MEASURED FROM:

LOGEING UNIT
FIELD DOFFICE
RECORDED BY

BOREHOLE FLUID

: BUT

FM TEMPERATURE

MATRIX DELTA T
FLUID DELTA T

. FRIED

! water

RANGE

ELEVATIONS

KB
DF
ecL

FILE
TYPE
LaOG

PLOT

THRESH:

| NCH
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DATE

1111111
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o I
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Southern
Resource

Exploration Inc.

P.O. Box 14311

Gainesville, Florida 32604

Phone 904-372-5950

TEMPERATURE-FLUID RES

: DRILLINE SERUICES

: FB-3

: 25TH ST./CITRUS AVE

: 8T. LUCIE
: FL

: 11/14/85

DEPTH DRILLER
LOG BOTTOM
LOG TOP

CASING
CASING

CASING THICKHNESS:

DRILLER
TYFE

BIT SIZE
MAGNETIC DECL. -

HATRIX

889
1
: 5083
8T,

- 11.875

DENSITY -
FLUID DENSITY
NEUTRON MATRIX :
REMARKS :
LOBS RUN WITH MELL FLOWINE at 570 gpm

1

TOUNSHIP

PERMANENT DRTUN

OTHER SERUVICES:

: BL

ELEVU. PERM. DATUM:

LOGEINE UNIT
FIELD OFFICE
RECORDED BY

RM
R TEMPERATURE
MATRIX DELTA T
FLUID DELTR T

BOREHOLE FLUID

LOG HMERSURED FROM: GL
DRL MEASURED FROM: &L

: BHT
: GUL

: H. FRIED

: uater

FILE
TYPE

PLOT
THRESH:

: ORIGINAL
: 9841A

: TEMP-FR

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND COHDITIONS

e i Tt TN S —
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ﬁ"ﬂHTE

DEFTH DRILLER
LOE BOTTOM

~ LOoE TOP

CASING DRILLER
b=~ CASING TYPE
CASING THICKNESS:

erII SIZE

MAGNETIC DECL .
MATRIX DENSITY
I” FLUID DENSITY
NEUTRON MATRIX

REMARKS

Southern

Resource

P.O. Box 14311

Gainesville, Florida 32604

Phone 904-372-5950

Exploration Inc.

FLOUMETER LOG

s FL

OTHER SERVICES:

: DRILLINEG SERUVICES

: FB-3

- 25TH ST./CITRUS RUE

: 8T. LUCIE

TOUNSHIP

> 11/14/95 PERMANENT DRATUM

: goe’ ELEVU. PERM. DATUM:
893 .68 LOG MEASURED FROM:
349 .80 DRL MEASURED FROM:

: 503 LOGEING UNIT

t 8T. FIELD OFFICE

- RECORDED BY
: 11.875 BOREHOLE FLUID

R

RM TEMPERATURE
MATRIX DELTA T
FLUID DELTA T

" LOBS RUN MITH MELL FLOWING at 570 opn
I,. FLOM LOC RUN AT 4@8°/MIN DOUNM.

—
—
—

;. BL

EL
GL

- BHT
: BuUL
: M. FRIED

I uater

: 58
: 188

RANGE
ELEVATIONS

KB ;

DF

GL

FILE :@ ORIGINAL
TYPE : ANINF
LOG + 5

PLOT : FLOH 11
THRESH: 5808

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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1
|
8 S [h P.O. Box 14311
| ouinern Gainesville, Florida 32604 |
| R esource Phone 904-372-5950 L’
lorati |
|- Exploration Inc. |
- FLOUMMETER LOG {
|
| | ~company : DRILLING SERUVICES OTHER SERUICES:
HELL : FB-4 I
|} LocarionsFiELD - 25TH ST
| |~ county : ST LUCIE i
] STATE : FL
| sEcTIiON : TOLUNSHIP : RANGE
Il. DATE © 18/13/95 PERMANENT DATUM :© GL ELEUATIONS |
| _DEPTH DRILLER : 890 ELEU. PERM. DATUM: KE .
LOC BOTTOM :  891.66 LOE MEASURED FROM: GL DF : |
LOG TOP : 399.20 DRL MEASURED FROM: GL & ¢ |
/“CASING DRILLER : S©3 LOCEING UNIT : BT
. CRSING TYPE : 8T FIELD OFFICE . UL
CASING THICKNESS: .375 RECORDED BY : M.FRIED
" BIT SIZE : 15 BOREHOLE FLUID : HATER FILE : DRIGINRL
| MAGNETIC DECL. : RM : TYPE : ANIMF
""MATRIX DENSITY : RM TEMPERATURE Log : 2
{-*FI.UID DENSITY | MATRIX DELTA T : 58 PLOT : FLOLI 14
_NEUTRON MATRIX : FLUID DELTR T : 189 THRESH: 5008
|| REMARKS .
' FLOW LOC RUN DOMM AT 48 FT. MIN.
: ALL SERVICES PROVIDED SUBJECT TO STAMDARD TERMS AND CONDITIONS
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COMPANY
~MELL

LOCATION/F IELD

COUNTY
“STATE

SECTION

Southern

Resource
Exploration Inc.

P.0. Box 14311

Gainesville, Florida 32604

Phone 904-372-5950

CALIPER LOG

: DRILLING SERVICES
: FB-4

: 25TH ST

: ST LUCIE
: FL

OTHER SERUICES:

TOUMNSHIP

i,

DATE

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

I

DEFPTH DRILLER

_LOG BOTTOM
Loe TOP

" BIT SIZE
MAGNETIC DECL.
_MATRIX DENSITY
FLUID DENSITY
NEUTRON MATRIX
— REMARKS

: 18713795
- 898

889 .00
4.48

CASINEG DRILLER - 583
“CASING TYPE
CASING THICKNESS: _375

- PUC

- 15

- 1

PERMANENT DATUM

ELEV. PERM. DATUM:
LOG MEASURED FROM: GL

DRL MEARSURED FROM:

LOGEING UNIT

FIELD

OFFICE

RECORDED BY

BOREHOLE FLUID

¢ BL

GL

: BUT
: BUL

RM TEMPERATURE

MATRIX DELTA T
FLUID DELTA T

FRIED

: HATER

ELEUVATIONS

eL

FILE
TYPE

PLOT

: PROCESSED l

- ABNINMC

: CALIPER 2
THRESH:

ALL SERVICES PROUVIDED BIJBJEI_!D STANDARD TERMS AND CONDITIONS
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: DRIGINAL
: 9841A
-1
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e S

THRESH: 5880

RANGE
ELEUVATIONS
KB 3
DF -
GL -
FILE
TYPE
LOoG
PLOT

OHM=-M

Gainesville, Florida 32604
Phone 904-372-5950

Exploration Inc.

RES (16-64),

P.O. Box 14311
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ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS

CASING DRILLER :© 583

_CASINE TYPE
MATRIX DENSITY :

~FLUID DENSITY

NEUTRON MATRIX

CASING THICKNESS:
MAGHETIC DECL. -

COMPANY
_HELL
LOCATION/FIELD
COUNTY
_STATE
SECTION
~DATE
DEPTH DRILLER
LOE BOTTOM
~LOG TOP

11.-BIT SIZE
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DEFTH DRILLER
LOG BOTTON
LOG TOP

CASING
CRASING

CASINE THICKNESS:

DRILLER
TIYPE

BIT SIZE

HAGNETIC DECL.
DENSITY -
FLUID DENSITY
MATRIX

MATRIX

NEUTRON
REMARKS

Southern

Resource
Exploration Inc.

P.O. Box 14311
Ganesville, Florida 32604
Phone 994-372-5950

TEMPERATURE-FLUID RES

DRILLING SERVICES

: FB-4
. 25TH S
: ST LUC
: FL

I
IE

> 18/13/95

eee

a
: 583
: PUC
.375

TOUNSHIP

PERMANENT DATUN

OTHER SERVICES:

. BL

ELEV. PERM. DATUM:

LOGGING UNIT
FIELD OFFICE
RECORDED BY

BOREHOLE FLUID
RM
RM TEMPERATURE
MATRIX DELTA T
FLUID DELTA T

RESCFL)

LOG MERSURED FROM: GL
DRL MEASURED FROM: GCL

I BUT
1 BUL

: M.FRIED

: UATER
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DF
GL

FILE
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LoG

PLOT

: DRIGINAL
- 9841R

- 1

: TEMP-FR @

THRESH: 5080

ALL SERVICES PROUVIDED SUBJECT TO STANDARD TERMS ANMD CONDITIONS
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APPENDIX C
STEP DRAWDOWN TEST AND RECOVERY RESULTS



Drawdown (Feet)
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FORT PIERCE UTILITIES AUTHORITY
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Specific Capacity
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APPENDIX D
EQUATIONS



STEP DRAWDOWN TEST EQUATIONS*

FORT PIERCE UTILITIES AUTHORITY

EQUATIONS USED:
SPECIFIC CAPACITY

The actual specific capacity is calculated as:

Q = specific capacity
S

Where:

Q = Discharge as determined during the step drawdown test (gpm).
s = Maximum drawdown in well

WELL EFFICIENCY*

Ew=100B Q,

Sw,

Ew = Well efficiency (%)

B = Specific capacity (min/ft*)

Q, = Discharge as determined during the step drawdown
test (ft’/min).

Sw,, = Cummulative drawdown

* Method used to analyze the test was the Hantush-Bierschenk's method, "Analysis and Evaluation of
Pumping Test Data", 1994.



APPENDIX E
LITHOLOGIC LOGS



640-650

650-660

660-670

670-680

680-690

690-700

700-710

710-720

720-730

730-740

740-750

750-760

760-770

770-780

780-790

790-800

800-810

810-820

820-830

§30-840

840-850

850-860

mA&GN04\04051173.w51

same as above, but less hard.

same as above with abundant microfossils and shellrock
traces.

5Y 8/2(pale yellow) limestone(hard) with microfossil traces and
abundant sheilrock.

same as above.

5Y 8/2(pale yellow) limestone(very hard), with sheilrock and
microfossil traces.

same as above,

same as above.

same as above.

same as above.

N9{white) limestone with traces of micrpfossils and shellrock.
5Y 8/2(pale yellow) limestone with traces of microfossils.
N9(white) limestone{hard) with microfossil traces.

same as above.

5Y 8/2 limestone with N8{white) limestone traces, microfossils
and shellrock present.

same as above.

same as above, but with N9(white) clay nodules.
same as above.

N9(white) limestone(very hard).

5Y 8/2(pale vyellow) and N7(light gray) limestone with
microfossil and shellrock fragments.

5Y 8/2(pale yellow), N7(light gray), Nd4(medium dark gray)
limestone with traces of N9(white) clay.

same as above.

N8(very light gray) limestone with shellrock and microfossil
traces.



DEPTH (ft)

0-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

80-90

890-100

100-110

110-120

120-130

M40 04\04751173.wh1

LITHOLOGIC LOG FOR FB-3

DESCRIPTION

10YR 3/2(very dark grayish brown), fine to medium grained
quartzose sand, moderately sorted, subangular(clear quartz
is present).

10YR 5/1(grayish brown), medium grained quartzose sand,
moderately sorted, subangular(some clear quartz present).

2.5Y 3/2(very dark grayish brown), medium grained quartzose
sand with fines, moderately sorted, subangular to subrounded
(some clear quartz present).

2.5Y 4/2(dark grayish brown), medium grained quartzose sand
with abundant fines, moderately sorted, subangular to sub
rounded(some clear quartz present).

5YR 3/3(dark reddish brown) fine to medium grained
quartzose sand, moderately sorted, subrounded.

7.5YR 4/3(brown), fine grained quartzose sand, moderately
sorted, subrounded.

Nd4(medium dark gray), N6(medium light gray), N8(very light
gray), and NO9(white) calcareous shellrock layer. organics
present.

N2(grayish black), N4(white) to N5(medium gray) calcareous
shellrock, small amount of organics present.

10YR 6/2(pale yellowish brown), N4{medium dark gray) to
N6(medium light gray) calcareous shellrock. varying sizes
present with no organics.

same as above.

same as above, without 10YR 6/2(pale yellowish brown)
cafcareous shellrock.

10YR 6/2(pale yellowish brown), N4(white) to N6(medium light
gray} calcareous shellrock.

same as above.



130-140

140-150
150-160
160-170
170-180
180-190
180-200
200-210
210-220
220-230
230-240
240-250
250-260
260-270
270-280
280-290
280-300
300-310
310-320
320-330
330-340
340-350
350-360

360-370

mA490404104751173.w51

5GY 3/2(grayish olive green) clay with 10YR 6/2(pale yellowish
brown), N4(medium dark gray) to N6(medium light gray) and
N9{white) calcareous shelirock fragments.same as above.

same as above, but less shellrock.

game

same

same

same

same

as

as

as

as

as

above, but with more abundant calcareous shellrock.
above.

above.

above, but less sheflrock.

above, but less calcareous shellrock.

5GY 3/2(grayish olive green) clay, silt size particles.

same as above.

same

same

same

same

same

same

same

same

same

same

same

same

same

same

same

as

above.

a above.

as

as

as

as

as

as

as

as

as

as

as

as

as

above.
above.
above,
above,
above.

above.

above.

above,.
above.
above.
above.
above,

above,



370-380
380-390
390-400
400-410
410-420
420-430
430-440
440-450
450-460
460-470
470-480
480-490
490-500

§00-510

510-520
520-530
530-540
540-550
550-560
560-570
570-580

580-590

590-600

600-610

M0 N04751173.wh1

same as above.

same as above.

same as above.

10Y 4/1(dark greenish gray) clay.

10Y 5/1(greenish gray) clay.

same as above.

same

same

same

same

same

same

same

a9

as

as

as

as

as

as

above.
above.
above.
above.
above.
above.

above, with 5Y 8/1(white} limestone fragments

3Y 8/1(white) limestone with traces of 5GY 3/2(grayish olive
green) clay.

5Y 8/1(white)-very soft with traces of hard rock and shellrock.

same as above, but less hard rock.

same

same

same

same

same

as

as

as

as

as

above.
above.
above.
above, with more hard rock,.

above.

5Y 8/1(white) soft limestone, with some clay nodules and
shellrock and microfossil traces.

5Y 8/1(white) limestone with shellrock traces and 1GLEY 8/1
clay traces.

same as above, hard limestone.



610-620

620-630

630-640

640-650

650-660

660-670

670-680

680-690

690-700
700-710
710-720
720-730
730-740

740-750

750-760
760-770

770-780

780-790
790-800
800-810

810-820

m:49G\04N\04751173. w51

same as above, but shellrock present,

5Y 8/1(white) limestone(hard) with shellrock and traces of
microfossiis.

5Y 8/2(pale yellow) limestone(hard) with shellrock and
microfossils,

same as above, but less hard.

same as above with abundant microfossils and shellrock
traces.

5Y 8/2{pale yeliow)} limestone(hard) with microfossil traces and
abundant shellrock.

same as above,

5Y 8/2(pale yellow) limestone(very hard), with shellrock and
microfossil traces.

same as above, but soft limestone.

same as above,

same as above, limestone is hardening.

same as above.

N9{white) limestone with traces of microfossils and shellrock.

5Y 8/2(pale yellow) and N@(white) limestone with traces of
microfossils.

N9({white) limestone(hard) with microfossil traces.
same as above.

5Y 8/2 limestone with N9(white) limestone traces, microfossils
and shellrock present.

same as above, less shellrock.
same as above, but with NO9(white) clay nodules.
same as above.

N8(white) limestone(very hard).



820-830

830-840

840-850

850-860

860-870
B870-880

880-890

5Y 8/2(pale yellow) and N7(light gray) limestone with
microfossils,

5Y 8/2(pale yellow), N7(light gray), N4(medium dark gray)
limestone with traces of N9({white) clay.

same as above, with N7(light gray) clay.

N8(very light gray) limestone with shellrock and microfossil
traces.

5Y 8/2 limestone(very hard) with shellrock and microfossils,
N8(very light gray} limestone with shellrock and microfossils.

same as above.

*Source- Munsell Soil Color Chart, 1894.
Rock Color Chart, Geological Society of America, 1991,

m:\499\04\04751173.w51



DEPTH(ft)

0-10

10-20

20-30

30-40

40-50

50-60

60-70

70-80

80-90

90-100

100-110

110-120

120-130

130-140

140-150

mALIRNO40405117I.wht

LITHOLOGIC LOG FOR FB-4

DESCRIPTION

10YR 3/2(very dark grayish brown), medium gramed quartzose
sand, moderately sorted, subangular(clear quartz is present).

10YR 3/1(very dark gray), medium grained quartzose sand,
moderately sorted, subangular(some clear quartz present).

2.5Y 3/2(very dark grayish brown), medium grained quartzose
sand with fines, moderately sorted, subangular to subrounded
(some clear quartz present).

2.5Y 4/2(dark grayish brown}), medium grained quartzose sand
with abundant fines, moderately sorted, subangular to sub
rounded(some clear quartz present).

10YR 8/2(very pale orange) and 10YR 6/2(pale yellowish
brown) calcareous shellrock layer, large and small pieces,
organics present.

same as above.
N4(medium dark gray), N6{medium light gray}, N8(very light
gray), and N9(white) calcareous shellrock layer. organics

present.

N2(grayish black) to N5(medium gray) calcareous shellrock
small amount of organics present.

10YR 6/2(pale yellowish brown), N4(medium dark gray) to
N6{medium light gray) calcareous shellrock. varying sizes
present with no organics.

same as above.

same as above.

same as above, but traces of 5GY 3/2(grayish olive green)
clay.

5GY 3/2(grayish olive green) clay with 10YR 6/2(pale yellowish
brown), N4(medium dark gray} to N6(medium light gray)} and
N9(white) calcareous shellrock fragments.

same as above.

same as above.



150-160 same as above, but with more abundant calcareous shellrock.

160-170 same as above,
170-180 "same as above.
180-190 same as above.
190-200 same as above, but less calcareous shellrock.
200-210 5GY 3/2(grayish olive green} clay, silt size particles.
210-220 same as above.
220-230 same as above.
230-240 same a above.
240-250 same as above.
250-260 same as above.
260-270 same as above.
270-280 same as above.
280-290 same as above.
290-300 same as above.
300-310 same as above.
310-320 same as above.
320-330 same as above.
330-340 same as above,
340-350 same as above.
350-360 same as above.
360-370 same as above.
370-380 same as above.
380-390 same as above.
390-400 same as above.
400-410 same as above.

mAA9004\04051173. w1



410-420
420-430
430-440
440-450
450-460
460-470
470-480
480-490
490-500

500-510

510-520
520-530
530-540
540-550
550-560
560-570
570-580

580-590

590-600

600-610
610-620

620-630

630-640

MARRO4\04051173 w51

same as above.
same as above.
same as above.
same as above.
same as above.
same as above.
same as above.
same as above.
same as above, with §5Y 8/1(white) limestone fragments

5Y 8/1(white) limestone with traces of 5GY 3/2(grayish olive
green) clay.

5Y 8/1(white)-very soft with traces of hardrock and shellrock.
same as above, but less hard rock.

same as above.

same as above.

same as above, with more hard rock.

same as above.

same as above.

1GLEY 8/1(light greenish gray) clay with shellrock and traces
of 5Y 8/1(white) soft limestone.

5Y 8/1(white) limestone with shellrock traces and 1GLEY 8/1
clay traces.

same as above, no clay present.
same as above, but shellrock present.

5Y 8/1(white) limestone(hard) with shellrock and traces of
microfossils.

5Y 8/2(pale yellow) limestone(hard) with shellrock and
microfossiis.



860-870 5Y 8/2 limestone(very hard) with shellrock and microfossils.
870-880 N8(very light gray) limestone with shellrock and microfossils.

880-890 same as above,

M40 404051173 w51



APPENDIX F
PRIMARY AND SECONDARY DRINKING WATER
LABORATORY RESULTS



-
. e

PUBLIC DRINKING WATER ANALYSIS REPORTING FORMARECEIVED

PUBLIC WATER 8YSTEM INFORMATION {16 ba completed by ayétam o lab) - FEB 0y 1996
Bystem Neme: Ft. Pierce Utilities L. #3356 049 K & LEE
-— 2 =] L
Address: 206 South 6th St. Phones 1 L‘IO-B%-—%E%%‘ }
Type (oheck onsl: { } Community [ ) Nontrsnslent Nonsommunity { 1 Noneommunity T

SAMPLE INFORMATION lta be completed by sempler}
Sample Date (IMMDDYY); 1_11_1_§19__5 Semple Time: __1500

Sample Locstlon the specifio): FB-3 WELL

CampluNlm. snd Phone; B Austin (407) 466-1600
Seampler's Signature: Tie: Field sampler/Lab Te ch
~ Cheok Typels):  { ) Distributlon { ) Recheck of MCL { ) Resampie of Lab Invelidatad Sample
. { } Clsarance { 1 Thm Max Aes Timse t } Plant Tap
{ 1 Distrdb antry pt %ow { ) Composite of Muttiple Sites--Attach & formet for ench site

LABORATORY CERTIFICATION INFORMATION fto be completed by leb) ~ ATTACH HRE ANALYTE SHEET
Lab Name: EN vaETRICS HRs ':832 l 4 !ﬁ‘p"l“ol‘l Date: 6—'30—96
Address:_683. SW 27TH AVE,VERO BEACH,FL Phone 5. (407) 562-1968

Buboontractsd Lab Neme & HRS #; K3 to ~ ATTACHHRS ANALYTE SHEET FOR SUBCONTRACTED LA .

IS LI

5355‘; v (Enviro) South 08525-01
ANALYSIS INFORMATION {15 b Hh ht] ~ SAMPLE Numsen: 9512170 (Enviro outhern -
\NALYSIS IN {te be completed by lab) REPTTT -

T 95110129-1
Dats Samplsis} Received: 11/16/95 Greup(s) Anslyzed & Reaults sttachid for compliance with 82-880, F.A.C.:

{ } Nitrats Only { 1 Nitrite Only { } Asbastos Only { )} Trthatomethanes

]
lnofqunleo- e AspESTes Volstite Organies.- Sgaonduries-- Pesticide /PCBs--
CYAN17 () Partint AN 21 { } Partiad IAN 14 [ ) Pardat (A AN 30 ) Parial
G}oupIUmwulnudl- Group H Unregulateds— Grgup ) tinregulatede- Radiochemiosls-- !
(VAR 13 () Partint (v AN 23 () Panilel MARIL () Parist { 1 Single Sample

{ ) Gty Composite*
*Provids redicohemical sanple dates & fooations for sach quarner

. , _GRACE TRERDNAY //‘ , &0 HEREBY CERTIFY that aff attached snelyticst dats sre corrent,
h s
Signature 4
Title CHEMIS:/ / Date 12/04/95

COMPLIANCE INFORMATION (to be vomplated by Biete)

Sampte Coltaoition Satistactory: Sampls Anslyals Batlslaatory:
Resampls Requested for: Resscn:
Person notified to resample: Dats Notified: !

DEP/HRS Reviewing Official:

Etiealive Beptember 1084



Turbidity Analysis
62-550.310(3)

(PWS026 )

South County Utilities

POE
Parameter Result Analytical Det.Lt. Analysis
iD Name Sample # ng/1 Method Used Date
0100 Turbidity 9512170 0.56 180.1 0.1 11/16

Incrganic Analysis
17-550.310(1)
(PWS030)
Anal.

Parameter MCL Result
ID Name ng/1 Sample # mg/1l Method MDL bate
1005 Arsenic .05 9512170 < 0.001 206.2 .001 11/29
1010 Barium 2 9512170 < 0.002 SM3113B .002 11/21
1015 Cadmium .005 9512170 0.0001 SM3113B .0001 11/20
1020 Chromium 0.1 9512170 < 0.001 SM3113B .001 11/28
1024 Cyanide 0.2 9512170 < 0.02 SN4500CNE .02 11/27
1025 Fluoride 4 9512170 1.11 SM4500FC 0.1 12/01
1030 Lead 0.015 9512170 0.004 SM3113B .001 11/20
1035 Mercury 0.002 9512170 < 0.0002 245.1 .0002 11/30
1036 Nickel 0.1 9512170 < (0.001 SM3113B .001 11/28
1040 Nitrate,N 10 9512170 < 0.05 353.2 0.05 11/22
1041 Nitrite,N 1 9512170 < 0.05 354.1 0.05 11 /17
1045 Selenium 0.05 9512170 0.002 SM3113B .001 11/29
1052 Sodium 160 9512170 192 SM3111B 1.0 11/21
1074 Antimony 0.006 9512170 < 0.003 SM3113B .003 11/17
1075 Beryllium 0.004 9512170 ‘ 119

(per HRS 84 269 ) ________ ]-:-‘-I‘--O—'-Q.QZ _Z_QO__?__ —Q.'—O_.O_Z_ —————
1085 Thallium 0.002 9512170 < 0.0007 200.9 .0007 11/17

7 MFL

1094 Asbestos

- —— A — ——

- -

T — b —



D-10 Secondary Chemical Analysis

62-550.320
(PWS031)
Ft. Pierce Utilities
Well FB-3
Anal.
Parameter MCL Result
ID Name mg/l Sample # mg/l Method MDL Date

-— ————— ——— — - e —— —— —— - — —— S —— —— P

1002 Aluminum 0.2 9512170 0.063 SM3113B 0.001 11/28

——— i — — e ——— - T . v — —— ey - —

1017 Chloride 250 9512170 282 SM4500CLB 1.0 11/21

i — — —— ———— o ——— — — i — — v ——

1022 Copper 1 9512170 0.004 SM3113B 0.001 11/20
1025 Fluoride 2.0 9512170 1.1 SM4500FC 0.1 12/01
1028 Iron 9512170 0.017 SM3113B 0.001 11/20

— ——————— - e e — —— e — —— ——— e — —— — —

1032 Manganese 0.05 9512170 < 0.001 SM3113B 0.001 11/20

——— T — e —— ———— o — — —— —— —— —— ——— —

1050 Silver 0.1 9512170 0.0002 SM3113B 0.0002 11/29

—— i — — —— e . — -—— —— —— ——— —— —————

1055 Sulfate 250 9512170 167 375.4 1.0 11/20
1095 Zinc 5 9512170 0.03 289.1 0.001 11/17
1905 Color, PCU 15 9512170 0 SM2121B O 11/16
Color Units = —-ee—-ee weeemo L L ————

1920 Odor, (total
odor #) 3 9512170 24 SM2150 1.0 11/16
1925 pH, Lab 9512170 7.65 150.1 .01 11/16
(6.58.5) = —mememeee e el Ll ————
1930 Total Dis- 9512170 866 160.1 0.1 11/20
solved Solids 500 «=————=me oo o sm——— e—ee- ————
2905 Foaming agents 9512170 (.06 425,1 Q.05 11/17

0.5 —=—mmmce e ——— -



KARR Environmental Inc.

1495 South Volusia Ave. Suite 101
‘ " Orange City, Florida 32763
904-775-0144 Fax 904-775-4470

LAB FORMAT FOR REPORTING DRINKING WATER ANALYSES
_ PUBLIC WATER SYSTEM INFORMATION ( to be completed by system or fab)

System Name: W 2—“.&’ Md LD.4:_790UVT IV %0‘/?0
' Phone 3.407‘/661 GOO

Type (check one): (l')/ Community ( ) Nontranslent Noncommunity () Noucommunlty

Addreas;

SAMPLE INFORMATION (to be completed by umpler) ’
Samgple Date (MMDDYY): {[1/495  Sampte Timei (GO0

Sample Location (be specificy: __{ { Fi-O

Sampler Name and Phone: M 40 ?1466 /6 0
o tites_ Tl M /Je~ J"J"‘

Sampler's Signature:

Check Type(s): ( ) Distribution { ) Recheck of MCL ( ) Resamplo of Lab lnvnlldated Sampie
{ ) Clearance { } Thma Max Res Time ( ) Plant Tap
{ ) Distrib entry pt { YRaw ( ) Composile of Mulhplc Sites—Altach a format for each site

LABORATORY CERTIFICATION INFORMATION (to be compleled by Iab) — ATTACH HRS ANALYTE SHEET*

Lab Namie: KARR Environmenial , Inc. IIRS #: 82472 Expiration Date: June 31, 1996 .
“1

Addreas: 1495 8. Volusia Ave., Orange City Phone i#: 904-775-0144
Subcontracted Lab IIRS #: ﬁ&(a %  _ATTACH HRS ANALYTE SHEET FOR SUBCONTRACTED 'roo . o0 5 '
N 08

ANALYSIS INFORMATION ( o be completed by lab) — SAMPLE NUMBER: - 737// 0129 - /
Date Sample (s) Received: /AAC YT Group (a) Analyzed & Results atiached for compliance with 62-350,F.A.C.:

( ) Nitrate Only ( ) Nitrite Only () AsbatolOnly ( ) Trihalomethanes
Inocganics— Volatile Organcis— Seoondariu— Pesticide/PCBa—~
() AlLL7 ) Partial Ne) All21 . () Partial (Y A4 () Patial W) All30 ( )Partisl
Group [ Unsegulateds— Group [ Unregulateds— Group HI Unregulateds— Radiochemicals—
\-) All13 () Pantial \t,) All23 () Pantial \&) All1l () Pastial { ) Single Sample
: ) ( )erlyCompwh“

hd Pro\nda radiochemical sample dalcs & location for each quarter

,Robert L. %o HEREBY CERTIFY that all attached snalytical data are correct.
Sigasture - W — .

Title Laboratory Manager Date  /R-XD_PE
COMPLIANCE INFORMATION (to be completed by State)
Sample Collection Sathafactory: I . Sample Analysis Sathafactory:
Resaniple Requeal.ed fort I Reason?

Person notlfied 1o resample: . Date Notifled:

DEPAIRS Reviewing Officlal:

* Al IS kb # 3 and (heir HHRS Analyie Sheet for labs performing the attached water analyses must be provided. Fallure to

do 30 will result In rejectlon of the analyses and poussible enforcement against the publlc waler system for fudlure to sample.
Effeciive January 1995

ENVIRONMENTAL CERTIFICATION E83125 QA PLAN 910047 G DRINKING WATER CERTIFICATION 82472



SOUTHERN ANALYTICAL LABORATORIES, INC.

110 BAYVIEW BOULEVARD. OLOSMAR. FLORIDA 3457~ 813- 855 1844
KARR Environmental December 11, 1995
1495 South Volusia Avenue Project No. 08525
Orange City, Florida 32774-1008 Page 1 of 7

LABORATORY_REPORT

Project Description: KARR Project No. 9511-129
Sample Description: 01 - water, KARR No. 9511-129-1, sampled 11/16/95

Date Received: 11/21/95, 1315

- DEP Report Forms Attached

—\r mﬁh
FHRS Environmental Lab No. E84129 °~———//Q¥

FHRS Drinking Water Lab No. 84269 Francis I. Daniels
Comprehensive QA Plan No. 8703176 o Laboratory Director




% STATE OF FLORIDA
- DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

RADIOLOGICAL ANALYSIS

Public Water System I.D. Number:

Contam, Analysis Analysis
ID PARAMETER Results (pci/IL) Exror
4000 Gross Alpha 0.0 1.0

NOTE: Methods are from

"Prescribed Frocedures for Measurement of
Radioactivity in Drinking Water, " USEPA, EPA-600/4~80—032,
unless noted,

PWSA . 0§
Effeccive 05/01/a9

OFFICE OF RADIATION CONTROL ¢ PO BOY Gorm  mamg o o

4560490
Laboratory Sample Number: 4129

Analytical

Analysi:
Date

11/18/9:



Southern Analytical
Project No. 08525
December 11, 1995

PESTICIDE & PCB CHEMICAL ANALYSIS
62-550.310(2) (¢)

{ PWS029)

Parameter Sample Analysis Analyt. Analysis Lab

ID NAME (MCL ug/1) Number Result(ug/1) Method Date _MDL ID _

2005 Endrin (2) 08525-01 0.1 v EPA 508 11/22/95 0.1 84269
2010 Lindane (.2) 08525-01 0.1 U EPA 508 11/22/95 0.1 84269
2015 Methoxychlor (40) 08525-01 0.2 v EPA 508 11/22/95 0.2 84269
2020 Toxaphene (3) 08525-01 2 U EPA 508 11/22/95 2 84269
2031 Dalapon (200) 08525-01 1u EPA 515.1 11/28/95 1 84269
2032 Diquat (20) 08525-01 4 U EPA 548.1 11/22/95 4 84269
2033 Endothall (100} 08525-01 20 U EPA 548 11/22/95 20 84269
2034 Glyphosate (700) 08525-01 10U EPA 547 11/29/95 10 84269
20353 Di(2-ethylhexyl)adipate (400) 08525-01 5U EPA 506 11/22/95 5 84269
2036 Oxamyl (Vydate) (200} 08525-01 1 U EPA 531.1 11/29/95 1 84269
2037 Simazine (4) 08525-01 0.2 v EPA 507 11/22/95 0.2 84269
2039 Di(2-ethylhexyl)phthalate (6) 08525-01 5U EPA 506 11/22/95 5 84269
2040 Picloram (500) 08525-01 0.2 u EPA 515.1 11/28/95 0.2 84269
2041 Dinoseb (7) 08525-01 0.2 U EPA 515.1 11/28/95 0.2 84269
2042 Hexachlorocyclopentadiene (50) 08525-01 0.1 U EPA 505 11/27/95 0.1 84269
2046 Carbofuran (40) 08525-01 1U EPA 531.1 11/29/95 1 B4269
2050 Atrazine (3) 08525-01 0.2 U EPA 507 11722795 0.2 84269
2051 Alachlor (2) 08525-01 1u EPA 507 11/22/95 1 84269
2065 Heptachlor (.4) 08525-01 0.1 U EPA 508 11722795 0.1 84269
2067 Heptachlor epoxide (.2) 08525-01 0.1 U EPA 508 11/22/95 0.1 84269
2105 2,4-D (70) 08525-01 0.5 U EPA 515.1 11/28/95 0.5 84269
2110 2,4,5-TP (Silvex) (50) 08525-01 0.05 U EPA 515.1 11/28/95 0.05 84269
2274 Hexachlorobenzene (1) 08525-01 0.1 u EPA 508 11/22/95 0.1 84269
2306 Benzo(a)pyrene (.2) 08525-01 0.01 U EPA 550 11/22/95 0.01 84269
2326 Pentachlorophenol (1) 08525-01 0.05 Y EPA 515.1 11/28/95 0.0S 84269
2383 PCBs {.5) 08525-01 0.5 U EPA 508 11/22/95 0.5 84269
2931 Dibromochloropropane (.2} 08525-01 0.005 U EPA 504 11/27/95 0.005 84269
2946 Ethylene dibromide (.02) 08525-01 0.005 U EPA 504 11/27/95 0.005 84269
2959 Chlordane (2) 08525-01 2 u EPA 508 11/22/85 2 84269

U - Analyte was not detected; indicated concentration is method detection limit.



Southern Analytical
Project No. 08525
December 11, 1995

VOLATILE ORGANIC ANALYSIS
62-550.310(2) (b)

(PWS028)

Parameter Sample Analysis Analyt. Analysis Lab

ID NAME (MCL ug/1) Number  Result{ug/1) Method Date . MDL D
2378 1,2,4-Trichlorobenzene {70) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2380 cis-1,2-Dichloroethene (70) 08525-01 0.2 U EPA 502.2 11/27/95 0.2 84269
2955 Xylenes (Total) (10,000) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2964 Dichloromethane (5) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2968 o-Dichlorobenzene (600) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2969 p-Dichlorobenzene (75) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2976 Vinyl chloride (1) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2977 1,1-Dichloroethene (7) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2979 trans-1,2-Dichloroethene (100) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2980 1,2-Dichloroethane (3) 08525-01 0.2 U EPA 502.2 11/27/95 0.2 84269
2981 1,1,1-Trichloroethane {200) 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84269
2982 Carbon tetrachloride (3) 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84269
2983 1,2-Dichloropropane (5) 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84269
2984 Trichloroethene (3) 08525-01 0.2 U EPA 502.2 11/27/95 0.2 84269
2985 1,1,2-Trichloroethane (5) 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84269
2987 Tetrachloroethene (3) 08525-01 0.2 U EPA 502.2 11/27/95 0.2 84269
2989 Monochlorobenzene (100) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2990 Benzene (1) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2991 Toluene (1,000) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2992 Ethylbenzene (700) 08525-01 g.5U EPA 502.2 11/27/95 0.5 84269
2996 Styrene (100) 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269

U - Analyte was not detected; indicated concentration is method detection limit.



Parameter

iD NAME  (MCL ug/1)

2021
2022
2043
2044
2045
2047
2066
2077
2356
2364
2440
2595

Carbary]

Methomy1

Aldicarb sulfoxide
Aldicarb sulfone
Metolachlor
Aldicarb
3-Hydroxycarbofuran
Propachlor

Aldrin

Dieidrin

Dicamba

Metribuzin

UNREGULATED GROUP I ANALYSIS

Sample

Number

08525-01
08525-01
08525-01
08525-01
08525-01
08525-01
08525-01
08525-01
08525-01
08525-01
08525-01
08525-01

62-550.405
(PWS035)

Analysis

Result (ug/1)

o Q
Ll * T T B R ¢ N 4 B N

C C Cc ¢ ceoceoceceoecec =

0.05
0.5

Southern Analytical
Project No. 08525
December 11, 1995

Analyt. Analysis Lab

Method Date _MDL ID

EPA 531.1 11/29/95 1 84269
EPA 531.1 11/29/95 1 84269
EPA 531.1 11/29/95 0.5 84269
EPA 531.1 11/29/95 0.5 84269
EPA 507 11/22/95 1 84269
EPA 531.1 11/29/95 0.5 B4269
EPA 531.1 11/29/95 1 84269
EPA 508 11/22/95 0.5 84269
EPA 508 11/22/95 0.1 84269
EPA 508 11/22/95 0.1 84269
EPA 515.1 11/28/95 0.05 84269
EPA 507 11/22/95 0.5 842659

U - Analyte was not detected; indicated concentration is method

detection timit.



Southern Analytical
Project No. 08525
December 11, 1995

UNREGULATED GROUP II ANALYSIS

62-550.410
(PWS034)

Parameter Sample Analysis Analyt. Analysis Lab

ID NAME _ (MCL ug/1) Number _ Result(ug/1) Method Date _MDL ID
2210 Chloromethane 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2212 Dichlorodiflucromethane 08525-01 0.5 U EPA 502.,2 11/27/95 0.5 84269
2214 B8Bromomethane 08525-01 0.5 0 EPA 502.2 11/27/95 0.5 84269
2216 Chlorcethane 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2218 Trichlorofluoromethane 08525-01 .5 U EPA 502.2 11/27/95 0.5 84269
2251 Methyl-tert-butyl-ether 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2408 Dibromomethane 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2410 1,1-Dichloropropene 08525-01 0.3 u EPA 502.2 11/27/95 0.3 84269
2412 1,3-Dichloropropane 08525-01 0.3 U EPA 502.2 11/27/95 0.3 B4269
2413 1,3-Dichloropropene 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2414 1,2,3-Trichloropropane 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84269
2416 2,2-Dichloropropane 08525-01 0.3 u EPA 502.2 11/27/95 0.3 84269
2941 Chloreform 08525-01 g.2 U EPA 502.2 11/27/95 0.2 84269
2942 Bromoform 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2943 Bromodichloromethane 08525-01 0.3 U EPA 502,2 11/27/95 0.3 84269
2944 Dibromochloromethane 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2965 o-Chlorotoluene 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2966 p-Chlorotoluene 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2967 m-Dichlorobenzene 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269
2978 1,1-Dichioroethane 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84269
2986 1,1,1,2-Tetrachlorocethane 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84269
2988 1,1,2,2-Tetrachloroethane 08525-01 0.3 U EPA 502.2 11/27/95 0.3 84265
2993 Bromobenzene 08525-01 0.5 U EPA 502.2 11/27/95 0.5 84269

U - Analyte was not detected; indicated concentration is method detection limit.



Southern Analytical
Project No. 08525
December 11, 1995

UNREGULATED GROUP III ANALYSIS
62-550.415
(PWS036 & 037*)

Parameter Sample Analysis Analyt. Analysis Lab

ID NAME _ (MCL ug/1) Number _ Result(ug/1) Method Date MDL, ID _

2262 Isophorone 08525-01 5U EPA 609 11/22/95 5 84269
2270 2,4-Dinitrotoluene 08525-01 1 v EPA 609 11/22/95 1 84269
2282 Dimethyiphthalate 08525-01 5U EPA 506 11/22/95 5 84269
2284 Diethylphthalate 08525-01 S U EPA 506 11/22/95 5 84269
2290 Di-n-butylphthalate 08525-01 5U EPA 506 11/22/95 5 84269
2294 Butyl benzyl phthalate 08525-01 5u EPA 506 11/22/95 5 84269
9089 Di-n-octylphthalate 08525-01 50U EPA 506 11/22/95 5 84269
9108* 2-Chlorophenol 08525-01 5Uu EPA 604 11/22/95 5 84269
9112* 2-Methy1-4,6-dinitrophencol 08525-01 20 U EPA 604 11/22/95 20 84269
9115* Phenol 08525-01 5U EPA 604 11/22/95 5 84269
9116* 2,4,6-Trichloropheno] 08525-01 10 U EPA 604 11/22/95 10 84269

U - Anaiyte was not detected; indicated concentration is method detection limit.



Pgrameter

1D NAME _ (MCL mg/1)

1075 Beryllium (0.004)

Southern Analytical
Project No. 08525
December 11, 1995

INORGANIC ANALYSIS
62-550.310(1)

(PWS030)
Analysis Analyt. Analysis Lab
Result (mg/71) Method Date MDL ID
0.002 U EPA 200.7 11/29/95 0.002 84269

U - Analyte was not detected; indicated concentration is method detection Timit.
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STATLE OF FLORIDA
DUPARTMENT OfF

SATE DRINKING WATER ANALYIE SHEET

HEALTTT AND REUABILIEATIVE SERVICLS
Act

-

L ARCDALTHRY Y ROUTHERN AMALY FICAL LABURATORY CERTLFICATION NUMBER: BH26P
1 e L0l DY - BATE RARCH U4, 1994
i S Supet sades pt evioun annlyte sheat dated: HARCH 2, 17§93
v Henbsrane Fllter SNP0TA
x Mtipte tuba Fermentatfon  SHYOO0A X Indicntes ANALYIE CERTITIED
X M Hyng HHU'HUG
L . PESTICIDES AHD PCB'S ¢ GC/HS NPLC
¥ feenl/E.Cold SHP08C 1. INSECTICIDES o
X ALACHLEA s07 o
FRINARY INORGANIC MFL)  M(FUR) ICP OVIIER X AIRATINE sof
1, METALS X CHLORDANE 500 e
¥ AT HONY 204.2 . X ENDRIN %08 I
X ARSEHIC . ue6.2 % HEPTACHLOR 508 —
X BARIUM 208.1 2007 o X HEFIACHLOR ECOKIDE so8 ..
¥ BERTLLIUH 210.2 2007 __._____. X LINDANE 508 e e
X CARMILM 213.2 0.7 . X HETROXYCIILOA 500 e e e
X IR . am.z 200.7 X TUXAPIENE 308 e e e
X LEAD a2 R X NEXACILOROBENZENE 508 e
¥ NERCLAY 245.1 X NEXACHLOROCYCLUFENTADIENE 505 e a—
X MICrEL 749.1 .. 0.7 X SINAZINE 507 e e
x EFLEHIUH —_. 0.2 -
¥ senief 273.1 200.7
X THALLTUM 2719.2 . 2. HERBICIDES
N 2,40 BIS.Y e
2. LEAD AND COPFER X FENTACHLORUPNEHUL s1s.% L .
2 LLAD e, W92 . X 2,4,5-17 {SILVEX) 5151 __ ..
X COUPER 220.1 200.7 _ X DALAPOM TN
X BIHOSER s15.0 .
1. HIIRATE AND NUTRILTE X PICLORAM s1s.1 .-
X HIIRATE 353.2
X HITRUIE 353.2/354.1
X J0TAL NO2-HO3 353.2 3, CARDAMAIES
A CARBOTURAN - 531,19
. CYMINE X OXANYL (VIDATE) .2 10
X CYAIDE 135.2
g, FLUCRICE 4. DISINFECIAMI BY-PHUOUCISIVUG'n
¥ TLMORIDE 360.2 n l,Z-DIBR(.HO-_3-!:11I.0ROI’RUPAHE 504
X E{NYLENE DIDROMIDE 504
4. ASBESIOS
ASBESTOS 5. HISCELLANEOUS SOC'S
’“"" X DIGUAT R L
tpcONDARY IHORGANIC ALTL) AA(FUR)  ICP OTHER ¥ ENDGTHALL 548 I
¥ ALENIHUN 2021 202.2 2007 __ e X GLYPHOSAIE I L
¥ tNLORIDE O 325.2
% toloR s L. BM204A ¢, rea’s
X COFFER z220.1 2007 X DECACHLORUAIPNENTL 508 e et
% FLUDRIGE — 3i0.2
X FOAMING ACENIS am - sH5 128
X 1AM 256.1 200.7 7. ADIFATES AND PUTHALATES
¥ MANGANESE 2431 200.7 x Dl(Z-EIII\'tIIEXYl) ADIPALE 505 e A==
x ranf ______ snor X DI(2-ETHYLNEXYLY FHTHALATE 506 [ —
] |'" —— U —— 150.1
X SILVER 721 272.2 0.7 ___
X SULTATE e 3754
% 1S 160.1 0, FAl
T 789.1 700.7 X BENIOCAIPYRENE e _ S50t
o anNVILLE, FLOTUDA 3223

L eies o AT
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SAFE DRINKING WATER ANALYIE SHEET

STATIEE OF FLORIDA
DEPAIVIMENT OF HEALTHE AND T

SHABHATATIVE SERVICES

HINER REGULATED CONTAMINANTS

1.

MM M I
WM I M I D M M I O B DG D M KK

W O M X .

GRCUP 1 UNREGULATED CONTAMINANTS

VOLATILE ORGAN{C COMPOUNDS

1RICHLORCE THYLEME
TETRACHLORCETHYLENE
CARBON TEIRACHLORIDE
VINTL CHLORIDE

1,1,1- IRICHLOROE THANE
1,2-DICHLOROE THANE
QENIENE
p-D1CHLOROBEHZENE
1,1-DICHLORCETHYLENE
cis-1,2-DFCHLORCE THYLENE
1,2-01CHLOROPROPANE
ETNYLBENZENE
CHLOROBENZENE
0-D1CIILOROBENZENE
§TYREHE

TOLUENE
trans-1,2-01CHLOROE THYLENE
1OTAL XYLENES

b 1CHLOROHETHANE

1.2, 4- TRICHLORODENZENE
1,1,2- TRICHLOROETHANE

1R {HALOHE 1HAHES

BROMOD 1 CHLORDHE TIANE

BROMOFORM ( TRIGROMOMETHANE) 502.2

CHLDROD | BROHOME THANE

CHL OROFORH (lRICHlORONEIHANE)SUZ.Z

101AL TRIHALOHETHANES

1. CARBARAIES

MW M M MmO

ALDTCARE
ALDICARA SULFOXIDE

ALDICARE SULFONE

CARBARYL
3-HYDROKYCARBOFURAN

HETHONYL

2, NERBICIDES

]

> om X O m X

ALDRIH
BUTACIHLOR
DICAMBA
DIELDRIN

ME TOLACHLUR
METRIBUZIN
PAOPACHLOR

2,
[x]
~
=
[

AT TH T

502.2

502.2

[

502.2

.0, BOX 210

LAWTON (,'II_IL'F.S. G

SOUTIHERN ANALYTICAL LABURATORY

HPLC

531.1
531.1
531.1
551.1
551.1
531.1

T

CERTIFICATIUN HUMBER! B4289
DATED MARCH 04, 1994
Supersedes previous analyte sheet datedt HARCH 2, 1998
% indicates AMALYIE CEATLFIED

GROUP 11 UNREGULATED CONTAMINANTS

1. PURGEABLES (1 GC/HS
X BROMOBENZENE 502.2

X BROMOO | CHLOGROME THANE 502.2

X BROMOFORH : 502.2

X BROMOMETHANE 502.2

X CHLORCE THANE 502.2

X CHLOROFORN 502.2

X CHLOROMETHANE 502.2

X 01BROMOCHLORCME THANE 502.2

X DlCﬂLORDDIFLUDROMEIHAHE 502.2

X p-CHLOROTOLUENE 502.2

X DIBROMOHETHANE 502.2

X 1,1-DICHLOROETHANE 502.2

X trans-1,3-DICHLOROPROFENE 502.2

K 1,3-DICHLOROPROPENE 502.2

K 1,3-DICNLOROPROPANE 502.2

X cla-1,3-DICHLOROPRUPENE 502.8 _
X 2,2-DICHLOROPROPANE 502.2

X TRICHLOROFLUORWHHAHE s02.2 . .
x 1,2,3-TRICKLOROPROPANE 502.2

% m-DICHLOROBENIENE 502.2

X 1,1,1,2-TETRACHLOROE THAKE 502.2
4 !,1,Z,Z-IEIHACHtORDETHAHE 502.2 __ ..
X HKETHYL tert-BUTYL ETHER 502.2

X l,t-DICI!LouoPROPEME 502.2
X o-CHLOROTOLUEHE 502.2
2. BASE/MEUTRAL EXTRACTABLES

X BUIYL BEN2YUL PHTHALAIE 505

X DbI-n-RUTYL PHIHALATE 506

X DIETHYL PHENALATE s06
X DIMETHYL PHTHALATE 506 —
X 2,4-DINITROTOLUEKE 809 —
X DI-n-OCIYL PHTHALATE 506 o
X ISOPYHORONE 0% -
3. ACIVL EXTRACTABLES

X 2-CIILOROPHENOL 604 ——
X 2-HEINYL-4,6-DINITROPRENOL 604 o
X PHEHOL 604

¥ 2,%,6-IRICHLOROPHEROL 604 -
OIOKIN

——et

——

¢ JACKSONVILLE, {1L.ORIDA 32231
o ———
OVERNOR

2,3.?,6-lEIRACHLORUOIaEMzo-P-oloxlu

PAGE ¢



SAFE DRINKING WATER ANALYTE SHEET Page 2

% STATE OF FLORIDA
DEPARTMENT OF | IEALTH AND REHABILITATIVE SERVICES

. .

—

LABORATORY: ENVIROMETRICS CERTHFICATION NUMBER: 1H4  EPA: FLOb208
, DATE: JULY 4, 1998
SUPEHSEDES PREVIOUS ANALYTE SHEET DATED: JUNE S, 1448

OTHER REGULATED CONTAMINANTS

{. VOLATILE OROANIC COMPOUNDS QROUP # UNREQULATED CONTAMINANTS '
ac ocMs ac aCmMs
X TRICHLOROETHYLENE $02.2 _ BROMODENZENE
X TETRACHLOROETHYLENE 802.2 X BROMODICHLOROMETHANE 8022
X CARBON TETRACHLORIDE 802.2 X BROMOFORM 8022 _
X VINYL. CHLORIDE 802.2 _ BHROMOMETHANE
X 1,1.1-TRICHLOROETHANE 802.2 _ CHLOAOETHANE
X 1,2-DICHI.OROETHANE 802.2 _ CHLOROFORM
X BEMZENE 8022 _ CHLOROMETHANE
X p-DICHLOROBENZENE e622 - _ X DIBROMOCHLOROMETHANE 8011 .
X 1,1 DICHLOROETHYLENE 802.2 _ DICHLORODIFLUOROMETHANE
X elo- 1,2 DICHLORCETHYLENE 8022 _ pCHLOROTOLUENE
X 1.2-DICHLOROPROPANE €022 . DIBROMOMETHANE
X ETHYLBENZENE 802.2 - 11-DICHLOROETHANE
X CHLOROBENZENE 802.2 - 1. 3-DICHLOROPROPENE
X o-DICHLOROBENZENE 802.2 _ 1.3-DicHLOROPROPANE
X STYRENE 802.2 _ 12.DICHLOROPROPANE
X TOLUENE 802.2 _ TRICH,OROFLUOROMETHANE
X trans-{ 2-DICHLORORTHYLENE 802.2 ~ 125 TRICHLOROPROPANE
X TOTAL XYLENES 8042 _ m-DICHLORDBENZENE
X DICHLORGMETHANE 802.2 _ {112 TETRACHLOROETHANE
X 1,2,4-TRICHt ORDBENZENE 802.2 - 11,22 TETRACHLORCETHANE
X 1,1, 2-TRICHLOROETHANE 802.2 _ METHYL Wt BUTYL ETHER
_ {,1-DICHLOROPROPENE .
2. TRHALOMETHANES _ sLHLOROTOLUENR ‘
X BROMODICHLOROMETHANE  832.2 OROUP i UNREGULATED CONTAMINANTE
X BROMOFORM s02.2
X CHLORODIBROMOMETHANE  $02.2 1. BASEMNEUTHAL EXTRACTABLES
X CHLOROFORM 502.2
X TOTAL TRIMALOMETHANES 6022 _ BUTYL BENZYL PHTHALATE .
. _ Din-BUTYL PHYHALATE '
GROUP { UNREQULATED CONTAMINANTS _ DIETHYL PHIHALATE
_ DIMETHYL PHTHALATE
1. CARBAMATES _ 2ADINITROTOLUENE
ac acms HPte _ DLn-OGTYL PHTHALATE
ALDICARD _ 1SOPHORONE n
ALDICARB SULFOXIDE
ALDICARR SULFONE 2. ACID EXTRACTARLES
CARBARYL
3-HYDROXYCARBOFURAN _ 2CHLOROPHENOL
METHOMYL 4 _ Z-METHYL4,4-DINITROPHENOL
_ PHENOL
1. HERBICIDES _ 2A4-TRICHLOROPHENOL
ALDRIN
BUTACHLOR
DICAMBA
DIELDRIN
METOLACHLOR
METRIBUZIN
PROPACHLOR

HRS-H FORM 1041, MARCH, 08
P.O. BOX 210 ¢ JACKSONVILLE, FLORIDA 3223|

I At row CVR RS, GOVENNOR




SAFE DRINKING WATER ANALYTE SHEET

Page 1

H—.G STATE OF FLORIDA
DEPARTMENT OF HEALTH AND REHABIUITATIVE SERVICES

HRS-H FORM 1041, MARCH, 98
P.O. BOX 210 * JACKSONVILLE, FLORIDA 32231

LAWTON C1IL.ES. GOVERNOR

JUNE 9, 1998

FLO0208

HPLC

. LY
LABORATORY: ENVIROMETRIC® CERTIFICATION NUMBER: - B34
DATE: JULY 21, 1998
MICROBIOLOGY METHODS SUPERSECES PREVIOUS ANALYTE SHEET DATED:
X Membrane Filter SM92228
-. Multiple Tuba Fermentation
X Fecal/E. coll SME22E, (1a); MUG
X MMO-MUG aIMo223 PESTICIDES AND PCB'S ac
PIA
oL 1. NSECTICIDES
PRIMARY INORGANIC
— ALACHLOR
1. METALS AAFUR} P KCPMS OTHER _ ATRAZINE
_ CHLORDANE
X ANTIMONY SM3{138 _ ENDRIN
X ARSENIC SM31138 _ HEFTACHLOR
X BARIUM ¢ EMI1138 SM3111D . HEPTACHLOR EPOXIDE
. BERYLLIUM .. LINDANE
X CADMIUM SM31138 — METHOXYCHLOR
X CHROMIUM SM31138 .. TOXAPHENE
X LEAD SMI1198 - HEXACHLOROBENZENE
X MERCURY 248.4 _ HEXACHLOROCYCLOPENTADIENE
X NICKEL SM31138 sM3{118 — SIMAZINE '
X SELENIUM SM31138
X SODIUM SM3111B 2. HERBICIDES
X THALLIUM 200.9
_ 24D
2. LEAD AND COPPER _ PENTACHLOROPHENOL
_ 24,8-TP (SILVEX)
X LEAD SM31138 _ DALAPON
X COPPER SM31138 sMiti118 _ DINOSEB
_ PcLORAM
3. CYANIDE c ISE uv-vis OTHER
3. CARBAMATES
X CYANIDE SMASOOCN E
_ CARBOFURAN
4. NITRATE AND NITRITE . OXAMYL (VYDATE)
X NITRATE 983.2 4. DISINFECTANT BY-PRODUCTS/VOC'S
X NITRITE 3853.2,384.14
X TOTAL NOZ2-NO3 83.2 - 1,2-DIBROMO-3-CHLOROPROPANE
_ ETHYLENE DIBROMIDE
8. FLUDRIOE ‘
8. MISCELLANEOUS SOC'S
X FLUCRIDE SM4BOOF C
- DIQUAT
§. ASBESTOS _ ENDOTHALL
_ GLYPHOSATE
_ ASBESTOS -
4. PCR'S
SECONDARY INORGANIC
A _ AROCHLORS
AAFUR) IcP uv-vis OTHER _ DECACHLOROBIPHENYL
X ALUMINUM sM31138 SM3111D T. ADIPATES AND PHTHALATES
X CHLORIDE SMas00CH- B
X COLOR SM21208 — DH2-ETHYLHEXYL) ADIPATE
X COPPER SM31139 sMxt11B DN2-ETHYLHEXYL) PHTHALATE
X FLUORIDE SMLB800F C
X FOAMING AGENTS SMBsdo0C 8. PAH
X IRON sM31138 SMITTHB
X MANGANESE sMI{138 . BENZO(s)PYRENE
X ODOR SM21508
X pH 1801 MHOXIN
X SILVER SM31138 sMaT118
X SULFATE 3784 - ?.3.1.C-TETRACHI.OROUBENZO{:DH)XIN
X TDS SM2s40C
X ZINC sMaI1t18




12/04-95  13:50 14074619038 FPUA WATER RES @oo2

PUBLIC DRINKING WATER ANALYSIS REPORTING FORMAT

PUBLIC WATER SYSTEM IFORMATION {16 bé sompletid by sydiem ot lab) =0
Sysiem Nomer Ft. Pierce Utilities b,y 956 0190
B e -
Avdrose: 206 South 6th St. thens 0 (407)466-1600

Type (shook snolt | ) Communily . | § Hentronsient Honssmmunity { § Henosmmunlty

SAMPLE INFORMATION (te be sempletsd by sémpter)

: . Semple Dote DDYYH 1071995 genpte Timee 1 300

‘nvplo Lesation b spasitehy  Well FB-4

Bamples Herns ond Ph Jim Dalberg (407) 562-1968

..I'!'p'll'l."ll.l‘\".l c--r-)r r-‘ D,} m‘.. Field SuperViSOr

) Diswribuilen 1 ) Rachoek o) McL [ ) Resample 84 Lab fnvaltdarsd Sample
{ } Clensnnes { ) Thm Mox Red Time t ) Ptany Top
U} Dlotrth antry pi Aow { ) Composlie of Mulsipts Bitad--Altach & farmt tot sboh she

Chaok typelelt

LABORAYORY CERTIICATION INFORMATION (is be oempleted by 1sb) — ATTACH HRR ANALY YR Slitey
Lob Meme: ENVIROMETRICS wre 883214 o hiion barsy 6~30-96
Addrosnr 683, SW 27TH AVE,VERO BEACH,FL phone §: (407) 562-1968
;(AU— 7/ 5 4258 f:

Suboonitacied Leb Hame A HRO 1y Zovil (v 245 ATTACH IS Alw;n! BHERY FOR BUB ogtnacttg LAN -

- ' T (T wjl? S7¢S
ANALYSIS INFORMATION (10 b somplotd by fab] - BAMPLA NUMBEN; 9511273 Bovtherd 96 01184
Dats Somplate) Réesived _10/19/95 Groupls) Anslysnd & Resuls ettoohdd lor somplisnad with 84 g0, F.AL.:

( ) Niveate Only 1 F¥ttdis Ondy {1 Asbsdien Only { ) Tiihbtomathanes
]
lno"-niet- Velaifls Oigantas-. Sqeondnites— Pesticlde/PCls--
1) AN VY MPCNIH (A2 ) Prartiid AN A4 | ) Pariied t1HAR 30 () Poriad

Qroup | Unisgulstade-- Qreup # Unvagulbleds-- Oreup M Ursdguldiads.- l’dnohtmlnltl- !
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Turbidity Analysis

62~550.310(3)
(PWS026)
Pt. Plerce Utilities
Well FB4
Parameter Result Analytical Det.Lt. Analysis
iDb Name Sample § mg/l Method  Used Data
0100 Turbidity 9511273 0.27 180.1 0.1 10/19

——— . g o —

Inorganic Analysis

17-550.310(1)
(PWS030)

‘ Anal.
Parameter MCL Result
ID Name ng/l Sample # mg/l Method MDL Date
1005 Arsenic .05 9511273 0.009  SM3113B .001 10725
1010 Barium 2 9511273 0.015  SM3111B 002 10,26
1015 Cadmium .005 9511273 < 0.0002 SM3113B 000z 11/03
1020 Chromium 0.1 9511273 < 0.001  SM3113B .001 10725
1024 Cyanide 0.2 9511273 < 0.020 SN4SOOCNE .02 10723
1025 Fluoride 4 9511273 1.19  SM4SOOFC 0.1 10/26
1030 Lead 0.015 9511273 < 0.001 SM31135 .00l 10/24
1035 Mercury 0.002-_;;212;3 -:—5?3502-;;;?;- ?o;;;- ;I;;;
1036 Nickel 0.1 9511273 < 0.001  SM3113B .001  10/26
1040 Nitrate,N 10 -9-;;; 2-"7-3- 0- ._ (;; T 3*5-.3“.*2“”_ 0-.-(.)-5--_ 1; /;;“
1041 Nitrite,N 1 9511273 < 0.05 354.1  0.05 10/20
1045 Selenium ©0.05 9511273 < 0,002 SM3113B .00z  10/25
1052 Sodium 160 9511273 209 SM3111B 1.0 10723
1074 Antimony 0.006_ 95112;3 < 0.582 fSH;IIBB T;;;- I;;;;
1075 Beryllium 0.004 9511273 < 0.002 210.2  .002  10/27

(per HRS 84269) rmm——— mess TEmessss Semses smees
1085 Thallium 0.002 9511273 < 0.0007 SM3113B .0007 10/31

1094 Asbestos

e e e e e e

—— s — — et e - — A A s —

003
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D-10 Secondary Chemical Analysis
62-550,320

(PHS031)

Ft. Pierce Utilities
Well FB4
Anal.

Paraneter MCL Result
ID Name mg/l Sample # mg/l Method MDL

——— ——— i — - — - 2 — - - -—— -

1002 Aluminum 0.2 9511273 0.178 SM3113B 0.001

i — - —— -~ — e e o v o

1017 Chloride 250 9511273 261 SM4500CLB 1.0

- — - o — . . _—— i — —— e

1022 Copper 1 9511273 < 0.001 SM3113B 0.001

Y e e TP e A — —— — o o ——

1025 Fluoride 2.0 9511273 1.19 SM4500FC 0.1

e — e . o A — T — —— . ——

1028 Iron 9511273 0.01 SM3111B 0.001

e . — o, — A —— —— e —— — - —

1032 Manganese 0,05 9511273 < 0.001 SM3113B 0.001

i ——— - — - —— —— - - -

1050 Ssilver 0.1 9512273 < 0.0002 SM3113B

——me—me e ———— ~QNn2
1055 Sulfate 250 9511273 200 375.4 1.0
1095 Zinc 5 9511273 < 0.001 SM3111B 0.001
1905 Color, PCU 15 9511273 0 SM2121B 0
Color Units ittt e L —————
1920 Odor, (total
odor ¥) 3 9511273 100 SM2150 1.0
1925 pH, Lab 9511273 7.84 150.1 0.01
(6.5-8.5) —em————— a v——— e———— ————
1930 Total Dis- 9511273 866 2540C 0.1
8olved Solids 500 =~-v—meee eeee o o 1L
2905 Foaming agents 9511273 0.16 SM5540C 0.05
0.5 -------------------------

Hydrogen Sulfide 9511273 4.66 376.1 0.02

Qo4
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) KNV S

LABORATORY SERVICES PUBLIC DRINKING WATER ANALYSIB REPORT

P.O. Box 1833
Tampa, Florida 33601
(813) 229-2879 : '
Fax (813) 229-0002 T
PUBLIC WATER SYSTEM INFORMATION (to bs completed by system or sampler)

System Name: Fr- Io[.££.C-£ UTI.Lj‘,'}‘C-'S 1.0. 22 HS5¢ 24 9o
Address: F‘" 6’7",3’7I Phone /! 49'7 7"64 Jbao

Type (check one): (V)Communlty ( }Noncommunity ( }Nontranslent Noncommunlty

BAMPLE INFORMATION (to be completed by sampler)
Sample Date (MMpDoYy) {9/ "i/ 55 Sampie Tima: /300
Sample Location (be speciflic): NL” Pﬁ" ‘-f

Sampler Name and Phona: 37‘-”""5 DflI-B Cﬂ‘(;' 407 5(.9\ I?-"?
Sampler’'s Signature: 7. £ ﬂ-n:j} & 1) 51’0 crv
N '

Check Type(a): ( ) Dintribution € ) Recheck of NCL (/; Rew
( ) Rezarple { ) Clearsnce € ) thm Mex Res Time
{ ) Plant Tep C ) Distrib entry pt
.U ) Composite of Multiple Sites--Attach a format for each site

LABORATORY CERTIFICATION INFORMATION(to be completed by lab) —~ Attach Analyte Sheet

Lab Name: XNI Laboratory Services HRSF: B4252 Expiratlon Date; June Renewal
Addremss: PO Box 1833, Tampa, FL 33601 Phone #: 8]3-229-2879

Subcontracted Lab HRS #: Groups Analyzed:

SBubcontracted Lab HRS #: Groups Analyzed:

ANALYSIS INFORMATION(to be completed by lab) — KNL Sample No. §$9¢S

Date Sample{e) Received: Group(e) Analyzed:

€ ) Nitratesiitrite Only { ) Acbestos Only ( ) Yeihslomethanes [fleid ct, 1

tnorgenics-- Volatile Organics-- Secondieries-- Pesticides & PCR's--
t ) ALL W7 C ) ALt 21 C )Aall % ¢ )Alt 30

€ ) ALl except anbexton ¢ ) Partiel { ) Pertial ¢ ) ALY except dioxin
€ ) Partlsl (ffeld pn ) ( ) Partial

Sroup | Unregulateds-- Group Il Unregulsteds-- Group 111 Unregulsteds-- Redglochemicals--

€ )alt 13 ¢ )ALt 23 ¢ )ALl 1t (V) Singte Sarple

{ ) Partisl t ) Partial { ) Partial € ) otrly Composite”

“Provide radiechemical tarple dates & locetions for each quarter

1, Garrett HfEibbon, ' do HEREBY CERTIFY that al} attached analytfcal data are
correct. M b ‘l
AmL e A A NV -2 188

Signature Title: Laboratory Mgr. Datae;

. S e =i - ——— e e e e e e e e e e e e ks e e e o e e

COMPLIANCE INFORMATION(tO be completed by State)

Sample Coullecliun Satistactory Sample Analysie Satlaslaclory
Resample Requested for Reason:
Person notified to resample: Date Notifled

DEP/HRS Revliewing Officlal ] Effectiva 9794




Fax (813) 229-0002 o CONTINUE FROM PREVIOUS PAGE 001
RADIOCHEMICAL ANALYSIS

62-550.310(4)

(PWS033)
Parameter Sample Analysis Analytical Analysis BAnalysis
ID . Name Number Result (pCi/l) Method Error Date
4000 Gross Alpha 85985 4.5 " EPA 900.0 £ 1.7 10-31-95
4100 Gross Beta 85585 15.5 EPA 9%00.0 + 1.8 10-31-95

" aAlpha Standsxrd: Th-230

Bats Stapdard: Ce-337
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KARR Environmental Inc. . _ .
| Lo .. 1495 s@d;.\iol{uléa;gs-l'teml |
. SR | * Orangs Clty, Florida 32763 ;

K S © 9047750144 Fax 904-7754470

LAB FORMAT FOR REFORTING DRINKING WATER ANALYSES
PUBLIC WATER SYSTEM INFORMATION {10 b compieted by aysiem er lab)
* . B

- smem o L. Firin) U — . mefSo/90

. .. . . ”
Typc(_cledu_u): { ) Commaniiy ()Noumﬂmﬂﬂlu-—-:-uy () Noncommunity

BAMPLEINFORMATION (o boconpivadbysumgiey © , e
Buumple Date (MMUDYYYO.£1/9'5~ Sample Thmei_ 4300 R

Addrean

" &.ﬁn Location (e apecific): Fﬁ_ 4

" Bampler Name and Phones
' h’kl":aﬂgmlﬂm d
 Check Typegaye( ) Distsiduiion " () Recheck of MCL { ) Resumple of Lab Iovaliduted Suumphe
{ }Clearsnce { ) Thm Max Ras Time () Plant Tap
( ) Distrit enury ( YRaw ()Cmnp..a..oruqmphmm.fumrumau

LABORATORY CERTIFICATION INFORMATION (i be completad by ab) - ATTACH IIRS ANALYTE s11Eg7e
Lab Nasmer KARR Envirosomenta! .  NRSH N Rupireden Dater fune 31, 1996

H

Addresy: 1495 3. Volusia Ave,, Orange City Mheas ) 9047750144 ’ ' et
Subconiracied Lab NRS ¥, B‘RQZ —ATTACH [IRS ANALYTE SHEET FOR SUBCONTRACTED LAg, T00 +
ANALYSIS INFORMATION {15 Mecampletea by ab) ~ sampLE NUMBER, - F570//0_ /
Dates Sampls (s) Received:/0. 2,3 _| Oroup (1) Anstyzed & Results sttached for compliance with 62-350.F A G .
© () Nivate Ony . ONuieoy € ) Asbestos Guly ( ) Tritalomnethanes
' Inorganices Volatide Orguncls- Secondaries-  Pestick
QAT (buia () P QA Ortid " (A0 ( pratial
. Orovp | Unragulsiods— - Qroup 1l Unregulatade~ Qroup HI Unreguisteds— Radlochemicalsm
() AN "F)rmul ()ANDY () Partind (YAUIE () Pania ) Singis Sample
. . . ty )

(
i Mmmdﬂu&kuﬂuhnim .

., ivan 4o IERERY CERTIFY that ol aftached analytical data are correct, L
. ] 2 ‘ , - ’

'_ . .ﬂm ) ' . - _ . .

T e ' 'lnhntnlnn‘th fspager vt _ Nl Y_ 95 : ‘

COMPLIANCE INFORMATION (to ba completed by Blale)

.

.. Bample Colieetion Sathifactarys i Gampls Analyule Botlafactoryy . |
an-,unqu«urm ' L S Reason) - :
| PervemweuBed torciamples . Dale NotBieds "~ .~ -
D!l".tllltslh'vlnrh' oMt~ c B A

‘o 'm-tmrmn P T T L S

y ENVIRONMENTAL. CERTIFICATION E83323 T QAMANSIOMIG .



x mAtiple tuba Fermentation

| L LT
L. IR
X fTecol/€.Coll

FRIMARY INORGAHIC
1. MEIALS

X ANYIMOTNY
ARSENIC
PARIUH -
PERTLEIIM
CADRIUH
CHROMIUY
AEAD
NERCURY
HICYEL
SELENIUN
SO0 U
THALL WM

P EEEE YRR

2. LEAD AlID COPPER )

1 LMD
X CAFER

1. HILRATE AND NEIALIE

% HIIRAIE
A HIIRTBE
x TutAL NO2-HOS

4. CTANIDE
X CIAHIDE

%, FLUCRIDE
X TLUORIDE

é. ASBESIOS
_hsptstos

GNUDARY INCRGANIC
ALVMINUN
CHLONIDE

coLok

COFFER
tvonioe
FOARING AGENTS
o

HANBAHESE

oOR

L

SItvEeR

SULIATE

s

TINC

$

w3 & 3C M D4 oJe M I M M I M X M

=
e
-

0. BOx 20

————

1

PR

LAWIJON CIILES, GOVERKNOR

SHYODA
HHO - HUG
$1908C
AM(FL)  MACTUR) ICP  DIHER
i 204 .2 .
——m 206.2
200.1 200.7
210.2 200.7
218.2  200.7
218.2 200.7
239.2
—_— 285.1
749.1 .t
a2
213.1 200.7
279.2 _
. 239.2
2.1 200.7
1 K
353273541
358.2
3135.2
N 340.2
AMIL) AA(TUR) ICP OTHER
202.1 02.2 200.7 _ _
325.2
e e— AH2O4A
7201 MR 7T 1Y J—
. —_— 340.2
et ——— SH3 128
72360 200.7
© 263,10 200.7
— snao7
- 150.1
2.8 2722 w07 __
5.4
‘60“
280.1 00.7

— L e

CONTINUE FROM PREVIODUS PAGE 001

PESIICIDES AKD PCB'S

1. INSECTICIDEY
X ALACMLUR
AIRAZINE
CHLORDANE
ENDREN
HEPTACHLOR

L INDANE
HETHOXYCHLOR
JUXAPHENE
HEXACHLOAOBEN 2ENE

PE EEREEEEEEETE"

SIHATINE

2. NERDICIDES

2,4-0
PEHTACHLDROPIIENOL
2,4,5-1F (RILVEX)
DALAPDH

P1HOSED

FICLORAN

> % X X X

}. CARAMHALES
X CARBUTURAN
N OXAHTL (VYDAIE)

HEFIACHLOR EPOXIDE

HEXACHLOROCTCLOPENEAD PENE

«

so7
sof
508
508
509

T 508
508
so8
508
508
503
307

515.1
513.1
515.0
L1
5139
518.1

&. DISIHFECTANE PY-PRODUCIS/VUL'S
X 1.2-DIBI\U¥0-!-I:!ILOROPIDPANE 504

X EFHYIENE DIBROMIDE

5. NISCELLANEOUS SOC'Y

X DIGUAT
X EHDLINALL
% GLYPHOSAIE

é, PLA'S

A bgcacinoacdl PUHENYL

7. ADIFATES AND PHINALAIES
x DI(2-ETHTLHEXYL) ADIPATE
X DIC2-RTHTLHEATL) FHINALATE

n. FAN
X BEN20{s)PYRENE

FLOIMDA a2231

504

e

———

308

308
506

GC/HS ARLC

S&9

W

—r—————

e — -

-'—-—.v--——
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SAFE DRINKING WATER ANALYTE SHEET Page 1
STATE OF FLORIDA
DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES
t
ENVIROMETRICS CEATIFICATION NUMBER: au EPA:  FLo0208
DATE: ARY 24,1998
MERTHODS SUPERBEDES PREVIOUS ANALYTE SHEET DATED: JUNK 8, 1998
s r2ie
Muitple Tubs Fermentalion
SMI224E, {1a) MUO
shr2ly PEATICIDES AND PCIFD 60 ocAs HALC
1. INSECTICIOES
- ALACHLOR
5. METALD ANFUR) cp CPMS OTHER _ ATRADNE
) . CHLORDAKE .
2 ANTIMONY sM31138 _ ENDRWN !
X ARSENIC SMI11D _ HEPTACHLOR .
X BARIUM SMIt13D TR _ HEPTACHLOR EPORIDE
_ NERYVLLIUM _ LNDANE
A CADMUN SMI1138 _  METHOXYCHLOR
X CHROMUN FUTEITET] ~ TOXAPHENE
X LEAD M98 _ HENACHLORORENTENE
X MERCURY 248.1 ~  HENXACHLOROCYCLOPENTADIENS
A NICKEL A T TTTT ] i MIH1I8 _ AMADNE ; . . .
X SELENMIUM SMI1 138 . - }
X SODIUN T 1. HERBICIDED
X THALLRAM 2009 |
. 80
2. LEAD AND COPPER . PENTACHLOROPHENOL
_ 240TP{SULVEX)
X LEAD E1TLITE ] : _ DALAPON
X COPPER S 1T 1T SMIL1IB _ DINOSER .
_ PCLORAM
3. CYANDE (-] nE Wwwvs  orHen
3. CARBAMATES
X CYANDS SMIsOCN B ,
_ CARBOFURAN -
4. NATRATE AND NITRSTE _ OXAMYL (VYDATE)
X NISRATE " 4, DYINFECTANT SY-PRODUCTSVOC'S
X TTE $99.2, 3840
R YOTAL NOZ-HOS Wy - 1,2-DIBROMOI.CHLOROPROPANE
. _ ETHYLENE DBROMDE -
8. FLUCRIDS
§. MISCELLANEOVS SOC'S
X FLUORIDE SM4B00F C -
_ DIQUAT
4. ASBESTOS _ ENDOYHALL
~ OLYPHOMATE
_ ASBESTOS -
b PCRS
SECONDARY INORGANIC
a _ ARDCHLORS
AAJFUR} <P ‘UVVIS  OTHER _ DECACHLOROBIPHENTL —_
X ALLWINUS sMIT139 191110 7. ADIPATES AND PHTHALAYES
X cH.one - SILB0NCE D
X COLOR [ 711 T J _ DXTETHYLHEXYL) ADIPATE
% COPPER T ] T ) T DN2-ETHYLMEXYL) PHTHALATE
X FLUORIDR SMABOOF C
A FOAMING AGENTS sMlsioc 0 PAH
X MON T : T 131 ]
X MANCANESS 13D _ BENZO(s)PYRENE
X ovon T17])
X pH —_— 180.1 DIOXIN
X SILVER SMItIe M0
X BULFATR mee — 2419 TETRACHLORODIRENZO-p-DIOXIN —_—
A TDS MatMec
X DNG O

HRO-H FORM 1041, MARCH, 98 . N
' P.O. BOX 210 * JACKSONVILLE, FLORIDA 32231
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