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1.0 Introduction

1.1 Background

As part of the most recent Water Use Permit (WUP) renewal process, the South Florida
Water Management District (SFWMD) required that the Town of Lantana (Town) install
two additional saitwater intrusion monitoring wells to document current water quality
conditions between the nearest saltwater body, the Intracoastal Waterway (IWW), and
the Town'’s wellfield. The wells, labeled MW-6 and MW-7, are part of a network of
monitoring wells used to monitor chioride concentrations within the production zone of
the surficial aquifer between the IWW and Town wellfield.

1.2 Purpose

The purpose of this report is to document the hydrogeologic data collected during the
drilling and testing of the saltwater monitoring wells into the surficial aquifer at the
project sites in Lantana, Paim Beach County, Florida (Figure 1). The data includes a
summary of;

well drilling and construction details;
lithostratigraphy and hydrogeology data;
water quality results, and

specific capacity testing.

1.3 Project Description

Monitoring wells MW-6 and MW-7 are located in the Section 3, Township 45 south,
Range 43 east in Lantana, Palm Beach County, Florida. Monitoring well MW-6 is
located in the grass swale at the intersection of Greynoids Circle and West Atlanta
Avenue; MW-7 is located in the grass swale in front of 333 Pinewood Street. Figure 2
shows aerial photographs of the well locations.

Nutting Environmental of Florida, Inc. (NEF) was the drilling contractor selected by the
Town after a review of sealed bids submitted from an Advertisement for Bids issued by
the Town. NEF obtained well construction permits from the Florida Department of
Health (DOH) prior to mobilization. Copies of the DOH permits are provided in
Appendix A.

Equipment mobilization and driling began on August 20, 2007. The two monitoring
wells were installed to a total depth of 100 feet below iand surface (BLS) with the
screened interval from 60 to 100 feet BLS. The well construction and testing was
complieted on September 21, 2007, at which time ail drilling equipment was demobilized
from the site. Well Completion Reports (WCR) were completed by NEF and submitted
to the SFWMD. Copies of the SFWMD WCR are provided in Appendix A.

Connect Consulting, Inc. (CCl), a hydrogeologic consulting company, provided
oversight during well drilling, well construction, and well testing operations. NEF was
responsible for all drilling, well construction, and testing services (including geophysicali
logging) associated with this well.
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2.0 Exploratory Drilling and Well Construction

After mobilizing drilling equipment to the site on August 20, 2007, mud rotary drilling
was used to install the pilot holes and wells. NEF used closed circulation mud rotary
drilling to advance a nominal 8-inch pilot hole from land surface to 128 feet BLS.
Figure 3 is a photograph of the Mobile B-57 drill rig used at the project sites.

CCl based the well construction on the following criteria:

the screened intervals of the Town’s supply wells (~50 to ~105 ft. BLS);
» inspection of formation samples (well cuttings), and
e resuits of geophysical logging.

Monitoring Well No. 6

On August 20, 2007, NEF began drilling operations at the MW-6 location by advancing
a nominal 3-inch diameter borehole to a depth of 40 feet. NEF then advanced a
nominal 14-inch borehole to 19 feet BLS, approximately two feet into the top of the
bedrock. NEF instalted an 8-inch diameter, schedule 80 PVC casing (0.375-inch
thickness) to approximately 17 feet BLS and grouted the annuius to land surface using
16 cubic feet (ft°) of ASTM Type | neat cement containing 3-5% bentonite.

After installing the 8-inch diameter surface casing, NEF advanced a nominal 8-inch
borehole from 17 feet to 128 feet BLS. Lithologic samples were collected every 10 feet
until circulation of drilling fluids was lost at a depth of ~53 feet BLS. No lithologic
samples were collected from 53 to 128 feet BLS due to loss of circulation of drilling
fluids. -

Aquifer Data Systems, Inc. (ADS) conducted geophysical logging of the 8-inch pilot hole
on August 27 2007. The logging suite conducted under static conditions included
caliper, gamma ray, electric (single point, spontaneous potential, short and long
normal), temperature, and fluid conductivity logs.

Based on the results of the geophysical logging, the 4-inch schedule 40 PVC well
screen (0.020-inch) and casing were installed to a total depth of 100 feet BLS. The
screened interval was from 60 to 100 feet BLS. Stainiess steel centralizers were
instatled on the screen and casing assembly every 20 feet. A 6/20 silica sand was used
for the filter pack. The sand was tremied into the borehole annulus in a sturry from
bottom to top. The top of the filter pack was tagged at approximately 50 feet BLS.

The well was then developed using a combination of surging, jetting, and over pumping.
Once the well was sufficiently developed, the remainder of the annuius was grouted
with a neat cement slurry using a 1.25-inch PVC tremie line from bottom to top. A total
of 68 ft* of ASTM Type I/l cement containing 3-5% bentonite was used to grout the
casing back to land surface in two stages. Additional well development was performed
on MW-6 using a combination of surging and over pumping until the turbidity of the
discharge water was below 1.0 Nephelometric Turbidity Units (NTU). The well was then
secured until specific capacity testing and final geophysical logging were conducted.
Figures 4 through 7 document the various phases of well construction for MW-6,
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2.0 Exploratory Drilling and Well Construction

Monitoring Well No. 7
NEF initiated drilling of the pilot hole for MW-7 on August 31, 2007 by advancing a

nominal 8-inch diameter borehoie to 29 feet BLS, approximately 7 feet into the top of
the bedrock. NEF installed 28 feet of 8-inch diameter steel surface casing. The surface
casing was used to stabilize the ground at land surface and was removed during the
final grouting of the well casing.

On September 4, 2007, NEF began advancing a nominal 8-inch borehole from 28 to
128 feet BLS. Lithologic samples were collected every 10 feet until circulation of drilling
fluids was lost at a depth of 62 feet BLS. No lithologic sampies were recovered from 62
to approximately 100 feet BLS due to a loss of circulation of drilling fluids. Circulation of
drilling fluids and cuttings back to land surface was reinitiated at approximately 100 feet
BLS and continued to total depth of 128 feet BLS.

ADS conducted geophysical logging of the 8-inch pilot hole on September 6, 2007. The
logging suite conducted under static conditions included caliper, gamma ray, and
electric (single point, spontaneous potential, short and long normal) logs.

Based on the results of the geophysical logging, the 4-inch schedule 40 PVC well
screen (0.020-inch) and casing were installed to a total depth of 100 feet BLS. The
screened interval was from 60 to 100 feet BLS. Stainless steel centralizers were
installed on the screen and casing assembly every 20 feet. A 6/20 silica sand was used
for the filter pack. The sand was tremied into the borehole annulus in a slurry from
- bottom to top. The top of the filter pack was tagged at approximately 50 feet BLS or 10
feet above the well screen. :

The well was then developed using a combination of surging, jetting, and over pumping.
Once the well was sufficiently developed, the remainder of the annulus was grouted
with a neat cement slurry using a 1.25-inch PVC tremie line from bottom to top. A total
of 33.6 ft> of ASTM Type I/l cement containing 3-5% bentonite was used to grout the
casing back to land surface in two stages. Additional well development was performed
on MW-7 using a combination of surging and over pumping until the turbidity of the
discharge water was below 1.0 NTU. The well was then secured until specific capacity
testing and final geophysical logging were conducted. Figures 8 through 11 document
the various phases of well construction for MW-7.

Specific capacity testing of both wells was conducted on September 11, 2007.
Geophysical logging of the completed wells was conducted by ADS on September 21,
2007. A series of static and dynamic geophysical logs were conducted on the finished
wells. The suite of logs included caliper, gamma-ray, electric, fluid conductivity, fluid
temperature, and flow meter. The fluid conductivity, temperature, and flow meter logs
were run under static and dynamic conditions. A discussion of the geophysical logs is
provided in Section 4.1.

Table 2-1 summarizes the actual well construction details and Figures 12 and 13 are
well construction diagrams for the saltwater monitoring wells.




2.0 Exploratory Drilling and Well Construction

Table 2-1- Well Construction Details

Start / : Casing Casing & Screen Total Screen
‘::g" Completion lea:t;ﬁ:’e Elevation* Screen Slot Depth Depth
. Date g (ft) Material | Size (in) | (ft) (ft)
e | 820071 | 263a37esN | o, | ST o0 | 10 | s0uto0
8-30-07 80°03'19.35'W ’ ! '
Thread
4" Sch. 40
8-31-07 / 26°34'53.94'N ;
MW-7 9-11-07 80°03'17 49°"W 14.67 P\_fr(;r g;t:’sh 0.020 100 60-100

Notes: * - Elevations based on National Geodetic Vertical Datum of 1929.

ST, | B

i
#

Figure 3 — Mobile B-57 Drill Rig Set Up on MW-6 (looking southeast)
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2.0 Exploratory Drilling and Well Construction

Figure 5 — Installing 4-inch PVC Well Screen and Casing
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2.0 Exploratory Drilling and Well Construction

Figure 7 — Completed MW-6 Well Head during Geophysical Logging
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2.0 Exploratory Drilling and Well Construction
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F|gure 9 - GeOphysmaI Loggmg of MW-7 Pilot Hole
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2.0 Exploratory Drilling and Well Construction

Figure 11 — MW-7 Wellhead Manhole and Pad
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2.0 Exploratory Drilling and Well Construction
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Figure 12 - MW-6 Well Construction Details
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2.0 Exploratory Drilling and Well Construction
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Figure 13 — MW.7 Well Construction Details




3.0 Stratigraphic and Hydrogeologic Framework

3.1 __Stratigraph

Geologic formation samples (drill cuttings) were collected during the drilling of the pilot
holes and classified based on their dominant lithologic or textural characteristics and to
a lesser degree color. Lithologic samples were collected every 10 feet or at each
apparent formation change. Samples from the MW-8 pilot hole were collected from land
surface to approximately 53 feet BLS, the depth at which circulation of drilling fluids was
lost. Lithologic samples from the MW-7 pilot hole were collected from land surface to
approximately 60 feet BLS and from 100 to 128 feet BLS. No sample recovery occurred
between 60 and 100 feet BLS due to loss of drilling fluid circulation. The samples were
stored on site in lithologic sample bags for further description. Appendix B contains the
lithologic logs developed from the drill cuttings.

Pleistocene-Recent Series

The undifferentiated sediments that comprise the Pleistocene-Recent age sediments
occur from land surface to a depth of approximately 220 feet. In this location, these
sediments generally consist of white to red/orange quartz sands associated with the
Pamiico Sand formation and the various forms of limestone, coquina, and calcareous
sandstone that comprise the Anastasia Formation.

Pamlico Sand
The Pamlico sand is a late Pleistocene terrace deposit of marine origin. The Pamlico
sand extends from North Carolina to Southern Florida and includes all marine
Pleistocene deposits younger than the Anastasia Formation. The Pamlico sand
unconformably overlies and fills the cavities in the Anastasia Formation (Parker and
Cooke, 1944).

The Pamlico sand is mainly a quartz sand ranging in color from white to red depending
on the amount of iron oxide or carbonaceous material {gray-black) incorporated into the
sand. The quartz sand ranges in size from fine to coarse, with a predominance in the
medium grain size. The Pamlico sand was documented at the two well sites to occur
from land surface to depths ranging from 18 to 22 feet BLS.

Anastasia Formation

The Anastasia Formation was named by Sellard (1912) from its typical development of
coquina on Anastasia Island, near St. Augustine, Florida. The Anastasia Formation
includes all pre-Pamlico marine sand, limestone, and shell beds of Pleistocene age
along the coastal area (Schroeder, Klein, & Hoy, 1958).

The Anastasia Formation represents the main component of the northern extent of
Biscayne aquifer in southeastern Paim Beach County. The Anastasia Formation is
equivalent to the marine portions of the Fort Thompson Formation to the west. To the
south, the upper portion of the Anastasia merges with the Miami Oolite and the lower
part merges and interfingers with the Key Largo limestone.

The formation is composed of marine sandy limestone, calcareous sandstone, and
shelly sand. The Anastasia Formation represents sediments deposited throughout all or
a major portion of the Pleistocene age (Parker and Cooke, 1944).
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3.0 Stratigraphic and Hydrogeologic Framework

At the two well sites, the top of the Anastasia Formation was encountered between 18
and 22 feet BLS and continued to total depth of 128 feet BLS.

3.2 Hydrogeolo

Two major aquifer systems underlie this site; the surficiat (or Biscayne) aquifer system,
and the Floridan aquifer system. These aquifer systems consist of discrete aquifers
separated by low permeability sediments which act as confining units to varying
degrees. The surficial (or Biscayne) aquifer is the focus of this report as it is the only
aquifer to be penetrated by the wells.

Surficial Aquifer System
The surficial aquifer system at this location is essentially the northern most extent of the

Biscayne aquifer which covers much of Dade and Broward counties to the south. The
aquifer is comprised of the sediments of the Anastasia Formation, including a
calcareous sandstone, marine sandy limestone and shelly sand. The top of the aquifer
is considered to be the top of the Anastasia Formation which is 18 to 22 feet BLS at the
two well sites.

Within the surficial aquifer in eastern Palm Beach County is a discontinuous zone of
secondary permeability that extends from the Juno Beach area south to Broward
County and varies from about 4 to 15 miles. This zone is considered to be the
northernmost extent of the Biscayne aquifer (Swayze and Miller, 1984). This zone
ranges in depth from about sea level to 220 feet BLS. At the two wells sites, this zone
was documented on the caliper logs and the loss of circulation of drilling fluids from both
pilot holes. The top of the zone starts between 20 and 25 feet BLS and extends to a
depth of approximately 100 feet BLS.

The production wells for the Town are screened from 48 to 105 feet, which is within the
zone of secondary permeability.




4.0 Hydrogeologic Testing

CCI collected data during the drilling program to document the lithology and water
quality of the surficial aquifer in this area. These data were used to determine the final
design criteria of the monitoring wells, including screen interval and total depth.

4.1 Geophysical Logging

Geophysical logging was conducted on both pilot holes and completed wells to provide
a continuous record of the physical properties of the subsurface formations and the fluid
within those formations. These logs were used to assist in the interpretation of lithology,
identification of producing intervals, and determine the fluid conductivity profile of the
formation fluids.

ADS provided geophysical logging services. Table 4-1 is a summary of the geophysical
logging program conducted at this site.

Table 4-1 - Summary of Geophysical Logging Operations

Logged Electric Flow Fluid
Interval Gamma | (SP, SPR, | Meter | Temp | Cond.
Well ID Date {Feet BLS) | Caliper Ray LSN) {S&D) | (S&D) | {S&D)
MW-6
Pilot Hole 8/27/07 ~10-128 X X X
MW-7
Pilot Hole 9/06/07 ~10-128 X X X
MW-6 9/21/07 ~10-100 X X X X X X
MW-7 9/21/07 ~10-100 X X X X X X

Notes: -

SPR - single point resistivity

SP ~ spontaneous potential

LSN ~ long and short normal

S&D - logs run under static and dynamic conditions

The geophysical logging conducted on August 27, 2007 and September 6, 2007 was
performed on the pilot holes (open boreholes) prior to installing the wells. The data
from the pilot-hole logging was used to provide a continuous geophysical record of the
boreholes and to assist in determining the total depth and screen interval of the

proposed wells.

The geophysical logging conducted on September 21, 2007 on the completed wells was
primarily to document well construction, producing intervals and water quality. The fluid
temperature, fluid conductivity, and flow meter logs were run under both static and
dynamic conditions. Appendix C contains the geophysical logging output from the
various log runs performed by ADS.

Key features from the geophysical logging operations include the following:

» Numerous solution features in the Anastasia Formation can be seen from ~25
feet to 80 feet BLS on the caliper logs from the pilot holes. These solution
features are part of the zone of secondary permeability that exists in the surficial
aquifer in this area.
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4.0 Hydrogeologic Testing

4.2

CClI collected field water quality samples on the completed wells.

The flow meter logs indicate the majority of water during the dynamic run was
coming from the top of the screened interval at approximately 60 feet BLS. This
may be due to the limited pumping rate (approximately 35 to 40 gallons per
minute (GPM)) that was possible on the completed wells given their small (4-

inch) diameter.

The fluid resistivity logging indicated that the water quality was consistent
throughout the entire screened interval of both welis. A slight decrease in fluid
resistivity was seen at 90 feet during the static run and from 80-100 feet BLS

during the dynamic run of MW-6.

Water Quality Samplin

Samples were

collected during well development, specific capacity testing and dynamic geophysical

logging operations.

The water quality data parameters included temperature,

conductivity, total dissolved solids (TDS), totai Iron, turbidity, and chlorides. Table 4-2
summarizes the results of field water quality sampling.

Table 4-2 — Summary of Field Water Quality

Parameters :
Total
Well ] Conductivity | TDS | Temp | Turbidity | Chlorides | Iron
No. Date | Time | Task (uS) {(ppm) | (°F) (NTU) (mgit) (mgiL)
MW-6 | 8/30/07 | 15:45 | Dev 487 244 80.1 0.76 38 0.98
MW-6 | 9/11/07 | 16:15 ST 485 243 79.7 0.38 38 1.03
MW-6 | 9/21/07 | 11:15 | GPL 486 243 80.6 0.56 31 1.18
MW-7 | 9/7/07 16.05 | Dev 520 260 79.3 2.28 44 0.88
MW-7 | 9M11/07 | 14:25 ST 510 253 79.3 0.35 44 0.83
MW-7 § 9/21/07 | 14:45 | GPL 522 287 79.3 0.36 44 0.40

Notes: Dev — development

ST - step testing

GPL - geophysical logging

uS — micro Siemens

ppm — parts per million

°F — Degrees Fahrenheit

NTU — Nephelometric Turbidity Units
mg/L — milligrams per liter
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4.0 Hydrogeologic Testing

4.3 Specific Capacity Testing and Water Table Elevation

Step testing was performed on the completed wells to determine the specific capacity of
each well. Step testing was conducted on September 11, 2007. The specific capacity
data summarized in Table 4-3 were calculated at the end of each 30 minute step. Step
testing was conducted by pumping the wells with a 3-inch, gasofine-powered centrifugal
pump with a 25 foot long, 2-inch PVC drop pipe installed into the wells.

Table 4-3 — Summary of Step Testing Data

Well No. Parameter Step No. 1 | Step No. 2 Step No.3
Flow Rate (GPM) 36 70 98
Static Water Level (ft) 8.80 8.80 8.80
Pumping Water Level
MW-6 ) 10.10 11.65 13.29
Drawdown (ft) 1.30 2.85 4.49
Specific Capacity
(GPM/R) 27.7 24.6 21.8
Flow Rate (GPM) 35 65 a0
Static Water Level (ft) 9.40 9.40 9.40
Pumping Water Level
MW-7 ) 11.55 14.03 16.15
Drawdown (ft) 2.15 463 6.75
Specific Capacity
(GPMft) 16.3 14.0 13.3

Notes: Water levels are from top of casing
GPM — gallons per minute
ft — feet

Table 4-4 provides the water table elevation data from each well on September 11,
2007 prior to step testing and on September 21, 2007 prior to geophysical logging.

Table 4-4 — Water Table Elevation Data

Casing Depth to | Water Table

WellNo. | Date | p\ovation* (ft) | Water | Elevation (ft
9/11/07 14.34 8.80 5.54

MW-6 9/21/07 14.34 8.78 5.56
9/11/07 14.67 9.40 5.27

MW-7 9/21/07 14,67 9.10 5.57

Note: * - Elevation is referenced to the National Geodetic Vertical Datum of 1929
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5.0 Conclusions and Recommendations

The purpose of this investigation was to document current water quality conditions
between the nearest saltwater body, the Intracoastal Waterway (IWW), and the Town's
well field. The following conclusions are made based on the driling and testing of the

saltwater monitoring wells:

Saltwater monitoring wells MW-6 and MW-7 are now part of a network of
monitoring wells used to monitor chloride concentrations within the production
zone of the surficial aquifer between the IWW and Town wellfield.

Geophysical logging data and lost circulation of drilling fluids indicates that the
wells are screened within the zone of secondary permeability of the surficial
aquifer known to exist in this area.

Data collected during the drilling and testing program indicate that saltwater has
not reached the two well locations within the screened interval (80 to 100 feet

BLS) of the wells.

Field water quality data indicates chloride concentrations range from 38 mg/L in
MW.-6 to 44 mg/L. in MW-7.

Specific capacity of the wells ranged from 13.3 GPM#t in MW-7 to 21.8 GPM/ft in
MW-6.

The water table elevation data collected from the wells indicafes that the water
table elevation ranged from 5.27 feet in MW-7 on September 11, 2007 to 5.57
feet in MW-7 on September 21, 2007.

The following recommendations are provided based on the results of the drilling and
testing program:

Water quality samples should be collected from these wells, along with other
existing monitoring weiis, on a routine basis to monitor for the potential migration
of saltwater from the IWW toward the Town wellfield.

The Town should continue to operate their wellfield in a manner to minimize the
potential for saltwater intrusion.

The Town should pursue an alternate water source to reduce the withdrawals
from the surficial aquifer near the IWW and reduce the potential for saitwater
intrusion.
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APPENDIX A

DOH WELL
CONSTRUCTION PERMIT
AND
SFWMD WELL
COMPLETION REPORT



STATE OF FLORIDA PERMIT APPLICATION TO CONSTRUCT,
REPAIR, MODIFY, OR ABANDON A WELL

Permit No EE 515"3 Z

Septic No

[J Southwest Permit Stipulations Required
D Northwest THIS FORM MUSY BE FILLED OUT COMPLETELY.

[ 5t Johns River The watar well conlractor is responsible far completing this 62-324 well

] South Florida form and forwarding the permit to the approprate delegated cup/ o

[J Suwannee River county where apphcabie. wup Application No

CHECK BOX FOR APPROPRIATE DISTRICT

|\ Town Of _[ArTANA | 500 Greywolds Cir. | faptoarn | L/ | oo

Owner, Legal Name of Entity # Corporation Addresa .~ ] Ci State Telephone Number
ids 4 wt_ [ 33¢ie
Well Location - Address, Road Name, City and Zip NW NE
3 Scoff Sart4 | /29 | Sll-73¢- Yoo
Well Oniling Contractor Licensa No Telephone No.
30 /Ut‘.p_'l-uuc Dr- |4 viof | viof | Section O3
Addre: ] (smaliest} (biggest)
B A/ EEAC H | F/ | 33426 l 5. Township 4/$~ | Range Y3
Ci State Zip {Indicate Well on Chart)
[
o — —
s PAlm BEacd | | — | l
County Subdivision Nama Lot Block Unit 1 SE
7. Number of proposed wells / Check the use of well: [ Damestic (Res. Home) MMonitor ] imigation (Residential)
[ irrigation (Business)  [J Public Watar Supply (Business} List Other
Distance from zeplic sysiem ft. Distance fram foundation ft. Description of facility 7Ot Adua o
Estimated start of construction date AfA Plumbing Connaction [] Sewer [ Septic
8. Application for: () New Construction (3 RepairModify
] Abandonment%eason for abandonment } Approval Stamp
9. Estimated: Weil Depth /80 f Casing Depth 780
Screen Interval from ¥4 to Casing Material: (J8tk-Steet ) (JGal / Pve
Casing Diameter gi _ Seal Ma!an’alr Schdded=<
10. if applicable: Proposed From T8O 1o Seal Material et
Grouting Interval From to Seal Material Cront
Fram to Seal Material Draw a mag of we Jocation and indicate wed sile with an ", Identify known

Roats and lentimarks: provide distancas between wedl arl fandmarks.

11. Telescope Casing [ or finer (J (check one} Diameter p/q
Bik-Steel 1/ Galvanized [J/PvC [0 Other {specify):

12. Method of Construction: ﬂ Retary [ Cable Toal [J Combination "
0 Auger [ Other (specify):

13. Indicale total No. of weils on site #’A . List No. of unused wells on site r4

North

14. s this we or any other well ar water withdrawal on the owner's contiguous property covered under st Eas
a Consumptive/Water Use Permit (CUPMWUP) or CUPWUP Application? ([ No [Jves
{if yes, completa the foliowing) CUPANUP No.

District well 1D No.

Latitude Longitude South
Oull

Data obtained from GPS (] or map [ or survey [ (map datum NAD 27 InaDsad)

15. 1 haraby ceriify that | will comply with the applcable rules of Tite 40, Flonda Admwnisy ative Code [ cartity that | am the ownee of the property, furt tha mformation provided is accurats, and that | am aware of my
and thak & water use parmit or F¥fcial recharge pami, f needed, has been of wil ba oblained tesponsibiities under Chapie 173, Flonda Staries, o masintein or proparly abandon this weli; or, | cartly hat | sm
poor i of wait . ) further certty tiat all information provided on this e agert for the ownr, that the information provided i accurals, and that | have informed he owner of e ra-
wmmmamulmmmmvﬂhmomuﬂl. stalp, or local sponsibiitias ag staled abhove. Ownee consants & personnal of the WMD or areprasiiitve ACCIAL ID T wal 38

uwm.lqunm-mmhmmsmmmmmwm:
Tha patmit expi-aon, whichever occurs frst

Govanments,
Afvor

ner's o Agent's Signature

DO NOT WRITE BELOW THIS LINE - FOR OFFICIAL USE ONLY

Approval Granted By: Issue Date: Hydrologist Approval
e
Owner Number: Fee Received: § /27 Receipt No.. 2&§&%e? Check No -

inspected by: Date:

THIS PERMIT IS NOT VALID UNTIL PROPERLY SIGNED BY AN AUTHORIZED OFFICER OR REPRESENTATIVE OF THE WMD/CHD 1T SHALL BE AVAILABLE AT
THE WELL SITE DURING ALL DRILLING OPERATIONS. THIS PERMIT IS VALID FOR 180 DAYS FR DA 1 ANCE.

Intérnet Form 0123



12 DIAMETER WATERTIGHT MANMOLE T~ 2' X 2 CONCRETE PAD
STTLIMmE T A
s z
TR 1//,'{}/ A ;//,// | TR
VYA 777 7
LOCKING EXPANDING WELL CAP %;/ 4 /
LrtsThmermt B /:/ /
é'/ g /
4 /]
//,/ -//
NEAT CEMENT GROUT // f/
(Ettuckhmert OO y
/ /’ f % 14 INCH BOREHOLE
8 INCH, SCHEDULE 80 / 27 %
PVC SURFACE CASING Z 4B / 20"
i 20 DEEP TV
tAttocchment T r/ “
L/
1
4 INCH, SCHEDULE 40 Vs /;
PVC CASING /
tAttachment [ /‘/ /i
[,
1 V]
/’ g
_ A1 V]
| 70
] 1)
4
%
r vy - 40:
"
! 1 V]
1[4
, A V)
f/ /
] 1 V]
' /‘ /
1 V]
" ’/
} Yz
A1
4 4
’ BENTONITE SEAL £ I
. TRANSITIONAL LAYER SH
Ertorheset B .
i L [—eo
0.020 SLOT WELL SCREEN /- 1R
NOTE: SCREENED INTERVAL WILL BE |
!I DETERMINED IN THE FIELD BASED —
‘ ON GEOLOGIC GEOPHYSICAL LOGS ]
ESTIMATED SCREEN INTERVAL FROM 60" -100‘ [ | |
6720 GRAVEL PACK/- —
I DhtdLoeeeet T —100°
WELL POINT —]
|
8 INCH BOREHOLE - N.T.5. -

Salt Water Monitoring Well
TOWN OF LANTANA #6

LANTANA, FLORIDA - : 1(?f'owT1 {faﬂ

LR e s

Site)




_BROWARD

CENTRAL ST,

1013|1008 1003 | w2y | w2y

BROADWAY

BLOXHAM 3T,

LYMAN PARK
4.12 ACRESZ

U TR - 'C"_I%J_"L' T 4™ E‘H“];’;:E'E!"TT Y
:‘q lmﬂ? ] —:;;l “m}l
= ] F] EED
oY [ PUBLIC PR IR R
L - j L1 TJ'Jnl é .
WORKS TE .l _[—
e LI L
ElRs
I SR | -] 1

- T
-~ FIRE
DEPT!
\ I
TOWN | w. CenTRAL mLvD,
HALL
00 } "
;o
.-" ’ 100 f
/e !
fouce . S S |
NPT S s I

U 2=
E.
[ =g

DIxi

sosl fsog
s Pejuene]  ramsey N
i 05
L | AlLEY
/ ! 0 hashihes | iR |2 -
i s12
! T MAYFIELD | ROA
1 hashae o mhaler [P
voifresinefazhasfisthas)ial 1)
EUCUID BLYD
1 1Whar 1 Hope L3 TT 3 T
12y uJ %03 |
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Salt Water
Monitoring
Well #6



STATE OF FLORIDA PERMIT APPLICATION TO CONSTRUCT,
REPAIR, MODIFY, OR ABANDON A WELL

[J Southwest

Permiat No Z Sa ‘07 _

Septic No
Permit Stipulations Required

[ Northwest THIS FORM MUST BE FILLED OUT COMPLETELY.

O st. Johns River The water well confracior is responsible for caompleting this 62-524 weil

] South Florida form and forwarding the permit io the appropriste delegated cup/ '

[ Suwannee River counly whare appkcable wup Application No,

CHECK BOX FOR APPROPRIATE DISTRICT

v JAMS OF LARNTINA | Si0 Greyuoids CO- | Junteer | L | ~t#
Owner, Legal Name of Entity f Corporatipn Address 7 City State Telaphone Number
’ A s o FEf 2dee
Well Location - Address, Road Name, City and Zip 4 NW NE
3. Sttt Smi-th w720 |54/~ 736 - /G
Wall Orilling Contractor License No Telephane No. ,
0 e Dp. | 4 Yoof | viof | Saction O3
Address {smallest) (biggest)
‘&?MAW Beack | & | 33¢2¢ |5 Township 4§ | Range 43
Ci State Zip (Indicate Wall on Chart)
- .
5. PAJM Bt.acL | | , — |
County Subdivision Name Lot Block unit 5w SE
7. Number of proposed wells / Check the use of well: [] Domestic (Res. Home) X Menitor  [] Irrigation (Residential)

[ irrigation (Business) [ Pubiic Water Supply {Business)  List Other

Distance from septic system ft. Distance from foundation fl. Description of facility Aok &
Estimated start of construction date Plumbing Connection [] Sewer [ Septic
8. Application for: NNew Construction {1 Repair/Modity
£ Abandonmenf [Reason for abandonment ) Approvel Stamp
8. Estimated: Well Depth /U@ # Casing Depth TBD 1
Screen interval from to Casing Materiat: (JBt-Steel / [Gal/ [APvC
Casing Diameter 3’ { Seal Material Sthdule
10. If applicable: Proposed From 88 1o Seal Material YO
Grouting Intervat  From o Seal Material
From o Seal Material Draw a map of weil location and indicate welf site with an X" identiy known

Roads and lsndmarks: provide distances detween woil and lantmarks,
11. Telescopa Casing [J or liner [] (check one) Diameter

Bik-Steel ]/ Gaivanized (J/PVC []  Other (specify): North
12. Method of Construction: B[Rctary [J Cable Tosl [J Carnbination '
[ Auger [ Other (specify):

13, Indicate total No. of wells on site - List No. of unused wells on site

14. Is this well or any other well or water withdrawal on the owner's contiguous property covered under et Bast
a Consumptive\Water Use Parimit CUPAWUP) or CUPAWUP Application?ﬂ No [ Yes
{If yes, compiete the foliowing) CUPMVUP Na.

District well ID No.

Latilude Longitude South
aul

Data oblained from GPS ] or map [ or survey [] {map datum NAD 27 [T NAD 83 )

15. 1 barty cartly that | will comply wath the sppicabla rules of Tite 40, Fiorda Administative Cnds, | cortity thal ! am the owner of the proparty, el the information provided is accurats, and that f am awars of my
wmdha AW U it o arithcinl fochange pamd, # needad, has basn or will ba obianed asponubiles under Chapter 373, Florida Statsies, 1o maintain of properly shandon this welt: or, | cartify hat! am
prior i commencement of wedl consinuction, 1 urihac corifty thad all informaion provided on this e agert lor the ouner, thart the information provided s acoursie, and hat | hive informad the ownar of hus re-
wmhmtmmmﬂommnwzrhmnmwum.am spansibities as staimd shove, Mmmhp«mnddmmnurmnmuh e el sdg,

Gov«mhpp&nbh.lawuhpmm.ﬂcmpbﬁmmmbummndm
Aber d , Whi

Approval Granted By: issue Date: Hydrologist Approval

Irtinie
Owner Nurmber: Fee Received: §___ /2  Receipt No.. L2&TD Check No -
inspected by: Date:

THIS PERMIT 15 NOT VALID UNTIL PROPERLY SIGNED 8Y AN AUTHORIZED OFFICER OR REPRESENTATIVE OF THE WMD/CHD. T SHALL BE AVAILABLE AT
THE WELL SiTE DURING ALL DRILLING OPERATIONS. THIS PERMIT 13 VALID FOR 180 DAYS FROM DATE OF |SSLIANCE.

intemet Form 0123
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I | ] _60'
0.020 SLOT WELL SCREEN ]
NDTE: SCREENED INTERVAL WILL BE | [
DETERMINED [N THE FIELD BASED —
ON GEOLUGIC GEOPHYSICAL LOGS .
ESTIMATED SCREEN INTERVAL FROM 60° -100° | [ |
6/20 GRAVEL PACK/
e A — 100’
WELL POINT—]
8 INCH BOREHOLE - MNT.8 -

Salt Waler Monitoring Well

TOWN OF LANTANA #7

LANTANA, FLORIDA (333 Pinewood Street)
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WELL GOMPLETION REPORT WELL PERMIT NO.__ A23-0"]

FORM 0124 SFWMD WATER USE PERMIT NO,
TowwN oF TANA 500 éee_qdous Cw cle mem FL 33442
1T 8-27-397 gga /o MW—Q
Signature . Licenss Na. Completion Daie
| Grout | CaS0R 1 pepm(m) Dsmmmucms ey
TYPE OF WORK: Construct (X§ Repair ) Abendon { ) Soredn g oflmatonChuries |
WELL USE: Domestic Well ( ) Public ( ) Monitor (v} Test { ) higmes) Qameter | From | To ;"Wm o
Irrigation ( ) FireWall ( ) Other Broducing rones.
METHOD: Rotary with MUD ¢f or Air (), Cable Tool ( ), Jet { ) 010 0 7 [L.tanN QF3S
Caslng Driven ( ), Other I 100 TAN +~
STATIC WATER LEVEL Ft. below top of casing F3 3
PUMPING WATER LEVEL Ft, after Hrs. at GPM
PUMPSIZE____ HPCAPACITY_____ __ GPM
- PUMPTYPE____ _INTAKEDEPTH__
From top of ground 5’[
LOCATION @ (20
Located Near_TowN O
SE sSW. 3 Hs 43 10
4 /4 Section Township Range
Casing: Black S t{ )Galv.( )PVC( ) Flberglass( )
Latituce-Longitude A Screen: Typeﬂ;T\SIot size ~QOZ O
Cuttings sent to District? ( ) Yes Screened from (it toza_o_o__(ft)
(¥} No LOCATE IN SECTION Type of grout with % additives_ A EA4T
Note: PWS Wells attach a site map If well locatlon Is different Water: Clear 1) Colored ( ) Sulphur ( ) Saity ( ) Iron ( )
from site location on permit application. Conductivity ___ Chlorides mg/



WELL COMPLETION REPORT WELL PERMITNO._ 48 1 -o77

FORM 0124 SFWMD WATER USE PERMIT NO.
Towd 0F LantaAnA 333 Pinewos ) STREET” larvtann FL 33467
Address ity State Zip
£ 1D Q-t1-07 - Mw
. ture ) License No. Compistion Dats Casing Depth Total Depth Well #
a Casing & Degth DRILL CUTTINGS LOG .
TYPE OF WORK: Construct (¥4 Repair ( ) Abandon { ) il ) D et
WELL USE: Domestic Wil () Public { ) Monitor (W) Test ( ) mu "m From | To mm:‘.‘dmmm
frrigation ( ) FireWell { ) Other L producing zones.
METHOD: Rotary with MUD (A or Air (), Cable Tool { ), Jat{ ) Ol 0 QUL Tay (RES
Casing Driven (_), Other f 17 {10 fAAJ (M5 L é(’g’g
STATIC WATER LEVEL Ft. beiow top of casing LSE + suel|
PUMPING WATER LEVEL Ft, after Hrs. at GPM

PUMPSIZE______ HP CAPACITY ____ __ GPM
- PUMPTYPE _______ INTAKE DEPTH

From top of ground
LOCATION, . o 5 %0
Located Near Per W3 f
> {
COUnW-ﬁLL&E&L Ty |
SE SW 3 U5 3 o £03
114 114 Saction Township Rangs
Casing: Black Stes| { Galv. { ) PVC (X) Fiberglass ( )
atitude-Longhude A Screen: Type_M Slotsize - JZ.()
Cuttings sent to District? ( ) Yos Screened from f:){) (ft)to_1 QU (ft.)
(,2) No LOCATE IN SECTION Type of grout with % additives
Note: PWS Waells attach a site map if well location is different Water: Clear () Colored ( ) Sulphur () Saity ( )lron( )

from slite location on permit application. Conductivity Chlorides ____ mg/l




APPENDIX B

LITHOLOGIC LOGS



Connect

LITHOLOGIC LOG ‘ CClI

Consuliting, Inc.

Water Resource Consultants

Client Name Mathews Consulting, Inc. Date 8/20/07 — 8/24/07 Page 1/1

Project Name Town of Lantana—Salt MW | Weather Sunny, 85-80°F, east wind 5-15 MPH

Project Location Lantana, Florida Report By David Robertson

Well / Bering 1D MW-6

Drilling Contractor Nutting Environmental of Florida, Inc.

Drilling Method Mud Rotary

Depth (ft) Description

0-8 Sand, white, fine grain, quartz, well sorted, subrounded to rounded.

8-18 Sand, pale orange, very fine to coarse, quartz, subangular to subrounded, shell fragments.

18 - 35 ?grf!tdstone. pale orange, calcareous, sandy to coquina, hard 18-23 ft., softer 23-25 ft., hard 27-

35-39 Sand, pale orange, very fine to medium grain, quartz, subangular to subrounded, imestone and
shell fragments.

39-41 Sandstone, white to pale orange, friable to moderately hard, sandy, shell fragments

41 - 44 Sand/Sandstone, white to pale orange, poorly cemented, fine to very coarse, shell fragments

44 - 52 Limestone, white to pale orange, sandy, shell fragments ' '

52 — 128 No recovery, lost circulation of drilling fluids and cuttings at 52 feet BLS. Description of relative
hardness shown below.

61-68 Moderately hard

68-70 Hard

70-71 Moderately soft

71-73 Moderately hard

73~-76 Moderately soft

7677 Moderately hard

86 - 100 Hard

100 - 105 Moderately soft

105 - 106 Moderately hard

106 - 108 Soft

108 - 114 Moderately hard

114 - 128 Moderately soft




Connect
Consulting, Inc.

LITHOLOGIC LOG ‘ CCli

Water Resource Consultants

Client Name Mathews Consulting, Inc. Date 8/31/07 — 9/5/07 Page 1/1
Project Name Town of Lantana—Salt MW | Weather Sunny, 85-90°F, east wind 5-10 MPH
Project Location Lantana, Florida Report By David Robertson
Well / Boring ID MW-7
Drilling Contractor Nutting Environmental of Florida, Inc.
Driing Method Mud Rotary
Depth (ft) Description
0-8 Sand, white, fine grain, quartz, well sorted, subrounded to rounded.
8-22 Sand, pale orange, very fine to coarse, quartz, subangular to subrounded, shell fragments.
29 _ 36 ggr&dstone, pale orange, calcareous, sandy to coquina, hard 18-23 ft., softer 23-25 ft., hard 27-
36 — 39 Sand, pale orange, very fine to medium grain, quartz, subangular to subrounded, limestone and
shell fragments.
3943 Sandstone, white to pale orange, friable to moderately hard, sandy, shell fragments
43— 44 Sand/Sandstone, white to pale orange, poorfy cemented, fine to very coarse, shell fragments
44 - 60 Limestone, white to pale orange, sandy, shell fragments
60— 100 | No recovery; lost circulation of drilling fluids and cuttings from 60 to 100 feet BLS.
100 - 128 | Limestone, white to light brown, sandy, moderately hard to hard, trace sheli fragments.
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GEOPHYSICAL LOGS



Report: Well Completion Report Saltwater Monitoring Wells

Packet

Lantana Palm Beach County, FL

Name/Description

Gamma Ray/Caliper

Electric

Gamma Ray/Caliper

Electric

Temperature Fluid Resistivity
Flowmeter

Gamma Ray/Caliper

Electric

Gamma Ray/Caliper

Electric

Temperature Fluid Resistivity
Flowmeter

Date

08/27/2007
08/27/2007
09/21/2007
09/21/2007
09/21/2007
09/21/2007
09/06/2007
09/06/2007
09/21/2007
09/21/2007
09/21/2007
09/21/2007

Bottom
0128
0126
0099
0099
0100
0100
0128
0126
0100
0099
0100
0099

Town of

Depths
Top
0010
0010
0012
0035
0005

0000
0010
0014
0025
0005



DATA

AQUIFER

SYSTEMS

GAMMA RAY/CALIPER

COMPANY NUTTING ENGINEERS
WELL 1D MW-6
FIELTY TOWN OF LANTANA
COUNTY PALM BEACH STATE FLORIDA
LOCATION COTHER SERVICES
L=}
A
2
| P
=] a =
o B m p
O =R @ m SEC TWE
PEEMANENT DATUM GROUND LEVHL ELEVATION KB
LOG MEAS. FROM GL. ABOVE FERM. DATUM DF.
DRILLING MEAS. FROM GL. GL.,
DATE 8-217-07 TYPE FLUID TN HOLE MLUD
RUN Mo TWO
TYPELOG GAMMA REAY/CALIFER
DEPTH-DRILLER 128 1
DEPTH-LOGOER 1278 MAX, REC, TEMP.
BTM LOGGED INTERV AL 127.%
TOP LOGGED INTERV AL 10
OPERATING RIG TIME 1 1.2 HRS
RECORDEDBY 0. WILSON
WITHNESSED BY 5. 5MITH (NE) D. ROBERTSON
RN BOREHOLE RECORID CASING RECORD
WO, BIT FROM T TO
I 14" SURF i 18
2 75" 3 128

=

In

in

in

“Caliper

Caliper
Caliper
Caliper

i

Ll

5

|
| — —

¥
S

1#:2400 ;5
100
127.58° TD
1n240n 5
50
100
Depth
1f240n

e
Depth

ToAfe240fm

00
100
100

100

REPEAT SECTION

GR
AR
GR
AP
GR
AP
GR




i g [ 8 |8
o M= | 2 I i _ [ ] _ jou | & HH
g I8 |8 (8] _/_ / i A
A .
| _ 7 _. | i
ELECTRIC LOG : | ? ;. L] :
| _ It ﬁ Il | |
| “ it ; A |
th AR VAN i i
FT.MYERS, FL. __ 239-872-5617 | L ol 1]\ d |
COMPANY NUTTING ENGINEERS _ __ : _, N 1 AR - | __
WELLID MW-6 " / \ id A ;,,.( j \ »ﬁ:k r,,, t _ S l8a Ewlf o m
FIELD TOWN OF LANTANA = mm_m.ﬂ mm_.m . : j1 %5 ALY AVAEELN B | AL RN ! 18£8 mm_mn £
COUNTY PALM BEACH STATE FLORIDA = m 2 _ EE|SELE \ v\ 7 iRt / H,a / ﬂ% \ / x./ I _
LOCATION OTHER SERVICES | m _____.\ o . r\m. i 1 f J’/ fl_#..__ﬂ”n ....:;. _— " "
| | Fy e/ i i
_ : g 1Y .uaﬁ _ _
z _ | _ ,fc, | 1T L _?c\% N, / A | _
= o | N g | = - ! Tt m _
| 1 I _!.r i
oBSEg® 5 | | TIVRT I TN A mu_ % ) | _
a2 D w &|sEC TWE RGE | ! y Fet | L | ; I t |
! ...h _| LY - i - i
PERMANENT DATUM  GROUND LEVEL ELEVATION NA KB | _ “ 1h R ‘ | WA T LA [ il i _
LOG MEAS. FROM oL ABOVE PERM. DATUM DF. _ | d_ ; w i o _
DRILLING MEAS. FROM GLL. Gl _ f | \ | uﬂ | | = e ﬁ & A8
DATE 82707 TYPE FLUID TN HOLE o |® |eo |e Ll | L m -
RN No THREE SALINITY . m =
TYPELOG ELECTRICLOG DENSITY g € 3 8 o 8 &
DEPTH-DRILLER 128 LEVEL % 3 m N
DEPTH-LOGOER 1275 MAX. REC. TEMP. e ¥ T ._ : 3 =TT e Fa
BTM LOGGED INTERVAL 126 e JTs 8 10 B 11 Ll & ikl | ® ._ 2 |R
TOP LOGGED INTERVAL | 10° O i i S T m
OPERATING RIG TIME I HOURS : \ i " :
RECORDED BY D. WILSON m HHEAL AL & — |
WITNESSED RY 5. SMITH (NE) D. ROBERTSON (LA ) i Iy __ R M _. ] | m
m =11 TE m L
RUN | BOREHOLE RECORD CASING RECORD o m eleai > /1Y _,_4 g\ __ __., ah B:26|% m m
MO BIT FROM O SIZE WGT. FROM T & 5 Ojl<®w!:E W Y o ml =y i
1 14" SURF 21 g SCH 80 PVC] SURF L3 . z LA A N m
2 15" 18 128 ...r.. T =31
I _ 3 i
r‘. .J H Py .4!. r =
ol I8 asEnARAR , il 18 e L
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FT. MYERS, FL.

Wt ews

239-872-5617

GAMMA RAY/CALIPER

COMPANY NUTTING ENGINEERS

WELL ID MW-6

FIELT TOWN OF LANTANA
COUNTY  PALM BEACH STATE FLORIDA
LOCATION OTHER SERVICES
(=]
=
]
=l b
g ]
o =
(= s 5 B2
[ @ &SR TWP ROE
PERMANENTDATUM  GROUND LEVEL FLEVATION KB
LOG MEAS. FROM GL ABOVE PERM. DATUM DF.
DRILLING MEAS, FROM GL Gl
DATE (F-21-07 TYPE FLUID [N HOLE WATER
RUN Mo THREE SALINITY
TYPE LOG GAMMA RAY/CALIPER DENSITY
DEPTH-DRILLER 128 LLEVEL T50F.
DEPTH-LOGGER 495 MAX. REC TEMP.
BTM LOGOED INTERV AL 99,
TOP LOGOED INTERVAL 1
OPERATING RIG TIME 45 MIN.
RECORDED BY 1, WILSON
WITNESSED BY . ROBERTSON (C0T)
RUN BOREHOLE RECORD CASING RECORD
MO BIT FROM T SIZE WGT. FROM TO
1 8 SURF. 20 g Ve SURF g
2 75" 18 128 4" Ve SURF Bl
4" PV SCREERS0 ()
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COMPANY NUTTING ENGINEERS m i ! i ; .ﬁ : m
i I - - 3
WELLID  MW-6 | ; if i |
1 - Hi : ]
FIELD TOWN OF LANTANA | E E i E Ewih £
; elEeifgl|Ez &[]l SER|ERIEE|(E
COUNTY  PALMBEACH STATE FLORIDA ElER I ER| X gl _ﬂ T ig™|8%i6 |o
1] F r
LOCATION OTHER SERVICES i I 4 _ 4 | : !
| 10 Yl I |
|- L 2 1 L& ¥
Z ; 11 |
s ! z i H
Hage s m WV ; m
(= ff < = m | 5 F | i i
o R S SEC TWE RGE : K ._ .! B -||m B ._
PERMANENTDATUM  GROUND LEVEL ELEVATION KA ! M5 4N ,....,. R Al m
" i Mluh t "
LOG MEAS. FROM Gl ABOVE PERM. DATUM DF .|+ BEL) o ; M i "
e L in|ny ¥
' i| Ty L -
DRILLING MEAS. FROM GL Gl : 3 T ..ﬂ..“ TR '
¥ 1 i v i
DATE 019-21-07 TYPE FLUID IN HOLE WATER o o o ol 4 i B - | 1 e
RUN No FOUR SALINITY B
TYPE LOG ELECTRIC LOG DENSITY £ S o g3
DEPTH-DRILLER 128 LEVEL 750 F g 2 wn o e
DEPTH-LOGGER 99 5 MAX. REC TEMP 2
BTM LOGGED INTERVAL | 9% P T : . '8 2
TOP LOGGED INTERV AL 35" ™ S m _ f= i
OPERATING RIG TIME 45 MIN ™ i
RECORDED BY D. WILSON i 4
WITNESSED BY . ROBERTSON (C(1) . ”
RUN | BOREHOLE RECORD CASING RECORD [ P . oy = m.
NO.  |BIT FROM ™ SIZE WGT. FROM TO & m o|lTw E > EO|<h|E
1 g" SURF 0 g Ve SURF. 18
2 15" % 128 4" PVC SURF. 60
4" PVCSCREEN 60/ 100
8 g
1= o e =




AQUIFER

DATA

SYSTEMS

TEMPERATURE

FLUID RESISTIVITY

Temperature

Depth

COMPANY NUTTING ENGINEERS
WELL ID MW-6
FIELLD TOWN OF LANTANA
COUNTRY PALM BEACH STATE TFLORIDA
LOCATION OTHER SERVICES
=
i
m =
[ =] [
g B 8 m g
o = @ &|spc TWE RGE
PEREMANENT DATUM GROUND LEVEL ELEVATION KR,
LOCE MEAS, FROM Gl ABOVE PERM. DATLIM DEF.
DRILLING MEAS. FROM GL GlL
DATE 092107 TYPE FLUID M HOLE WATER
RN Nao ONE SALINITY
TYPE LOG FL-RESTEMPERATURE DEMBITY
DEPTH-DRILLER 128 LEVEL
DEPTH-LOGGER o0 5 MAM_ REC. TEMP. T50F,
BTM LOGOED INTERV Al a9 5
TOP LOGGED INTERV AL 5
OPERATING RIG TIME 1 HOUR
RECORDED BY [ WILSOMN
WITHNESSED BY D ROBERTSON (1)1
RLIM BOREHOLE RECORD CASING RECORD
MO, BIT FROM TO SIZE WGT FROM TG
1 B SURF n 3" PvC BLURF (}.4
2 7.5 18 12 4" e SURF i’
1" PVC 6l 1o

FRes

100 |

deg F

—_—
50
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ﬂ__m = m ]
_ = o =ik
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-_- o3
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FRes
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FT. MYERS, FL. 239-872-5617 m —
COMPANY NUTTING ENGINEERS s =
1 -
WELLID  MW-6 _ b
. i 3
FIELLY TOWN OF LANTANA P 5
£lg ! BEIZ -
COUNTY PALM BEACTI STATE FLORIDA alcai ..m.
| -
LOCATION OTHER SERVICES :
P i : &
2 ! : =
- 2 _ 3
o B8 E R :
D = n [ 4] ﬂ B | SEC TWP RiGE
PERMANENTDATUM  GROUND LEVEL ELEVATION KA. m : v
1 et = o o e
LOG MEAS. FROM GlL ABOVE PERM. DATUM DF ; % 1
i N R ™
DRILLING MEAS. FROM  GL GL. ; T T T4 Tt d=d Ll ]
DATE 92107 TYPE FLUID IN HOLE WATER | | le ls iov _ B
RUN No TWO SALINITY | |
TYPELOG FLOWMETER DENSITY £ £ »
DEPTH-DRILLER. 128 LEVEL 750 F g O
DEPTH-LOGGER 99 5 MAX, REC. TEMP. =
BTM LOGGED INTERVAL 595 e L
TOP LOGGED INTERVAL e _ _ |
OPERATING RIG TIME | HOUR. H
RECORDED BY D WILSON TTTT
WITNESSED BY D. ROBERTSON (CC1)
RUN | BOREHOLE RECORD CASING RECORD 1k
NO. BT FROM TO SIZE WGT. FROM TO o m -
1 14" SURF 20 8 SCH 80 PVC| SURF 18 ¥ i
2 75" 15 128 e PVC SURF 60’ N
4= PVC Gy L0iF
-
e L
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AQUIFER T
DATA GAMMA RAY/CALIPER INRNRESE L
_
SYSTEMS |
COMPANY NUTTING ENGINEERS |
WELL 1D MW-7 .
FIELD CITY OF LANTANA o B =
O i
COUNTY PALM BEACH STATE FLORIDA M * |
LOCATION OTHER SERVICES = ﬁ
|
i ﬂl—.
(=]
i 1
3 s B _
(] =
SEEE L E SEC TWP RGE
PERMANENTDATUM  GROUMD LEVEL ELEVATION NA KB
LOG MEAS. FROM cL. ABOVE PERM. DATUM DF. A
DRILLING MEAS. FROM GL. oL m .....
| L
DATE 206=07 TYPE FLUID IN HOLE MUD 1w L_l i I Hes
RUN No ONE SALINITY
TYPE LOG GAMMA RAY/CALIPER DENSITY m.
DEPTH-DRILLER 128 LEVEL FLILL m 8 = ?
DEPTH-LOGGER 178 MAX. REC. TEMP. =
BTM LOGGED INTERVAL 128 e
TOP LOGGED INTERVAL o 8
OPERATING RIG TIME 45 MIN_
RECORDED BY D WILSON i
WITNESSED BY D ROBERTSON (CC1 118 1 161
EUN | BOREHOLE RECORD CASING RECORD ! >
NO. BIT FROM O SIZE WGT. FROM TO Gl%
1 " SURF. 2% Fe STEEL SURF. T3 dl:
¥ v i o) 8 128"
F=1 ey

o




m%% o oo

FT. MYERS, FL. 239-872-5617
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COMPANY NUTTING ENGINEERS
WELL I MW-T
FIELD CITY OF LANTANA
CounNTY  PALM BEACH STATE FLORIDA
LOCATION OTHER SERVICES
Q
o
4]
= =
1 =
o ® 8 L8 3
O % R O b &|sc TWP RGE
PERMANENTDATUM  GROUND LEVEL ELEVATION MA KB.
LOG MEAS. FROM Gl ABOVE PERM. DATUM DFE.
DRILLING MEAS, FROM GL. oL
DATE 5-06-07 TYPE FLUID IN HOLE MUD
RUN Mo TWO SALINITY
TYPELOG ELECTRIC LOG DEMSITY
DEFTH-DRILLER 128 LEVEL FULL
DEPTH-LOGGER 1275 MAX. BEC, TEMP.
BTM LOGGED INTERVAL 126
TOP LOGOED INTERV AL g
OFERATING RIG TIME 45 MIN,
RECORDED BY D WILSON
WITNESSED BY D. ROBERTSON (001}
RUN ROREHOLE RECORD CASING RECORD
NO BIT FROM TO SIZE WGT FROM TO
I g SURF. 28 g STEEL SURF. g
1 75" 28 128
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DATA

AQUIFER

SYSTEMS

GAMMA RAY/CALIPER

COMPANY NUTTING ENGINEERS
WELLID  MW-7
FIELD TOWN OF LANTANA
COUNTY  PALM BEACH STATE FLORIDA
LOCATION OTHER SERVICES
(=]
=
]
= =
= . =
e = HE B &
U = R U ow &ISEC TWP RGE
PERMANENTDATUM  GROUND LEVEL ELEVATION KB
LOG MEAS. FROM Gl ABOVE PERM. DATUM [.F.
DRILLING MEAS. FROM  GL Gl
DATE 4-21-07 TYPE FLUID IN HOLE WATER
RLIN Mo ONE SALINITY
TYPE LOG GAMMA BAYICALIPER DEMNSITY
DEPTH-DRILLER 128 LEVEL
DEPTH-LOGGER 99.5' MAN. REC. TEMP, 50 F
BTM LOGGED INTERV AL 99,5
TOP LOGGED INTERV AL 14
OPERATING RIG TIME | HOUR
RECORDED BY . WILSON
WITNESSED BY 13 ROBERTSON (C01)
RITN BOREHOLE RECORD CASING RECORD
MO BIT FROM 10 SIZE WGT. FROM TO
1 8" SURF i B STEEL SURF. i
2 75" w 128 4" PYVC SURF, By
4 Ve 60 10

- CALIPER
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Callpar
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Caliper
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FT. MYERS, FL.  239-872-5617 | _. 1%
COMPANY NUTTING ENGINEERS m
WELLID MW7 i TTTYTTE
FIELD TOWN OF LANTANA = e f e SHE il
T oy T 0 - £ : ' 3
COUNTY  PALM BEACH STATE = m = m m e .m. = m o) I b = 4 i
LOCATION OTHER SERVICES m
i i | 1
- ] 4 il 1
F H I -.1 N ﬂ
o | | ' iy
. iy ) = | A 1T T 8 |ia
] W o S i I b
o = U @ & |sEo TWP RGE ! S — g AN
" ¥ 1 [ i
PERMANENT DATUM  GROUND LEVEL ELEVATION KB i i _n. h. i "n '
m Ik | Eiil | : AR " -
LOG MEAS. FROM GL ABOVE PERM. DATUM DF. ‘ # @ | I W H
! N i ik [ i
DRILLING MEAS. FROM (1L GL, ! P ﬁ ..w _.1." .
1 i [ 1) 4
DATE 92107 TYPE FLUID IN HOLE WATER o lo o ie I EREEYH ' [
REUN Na FOLUR SALINITY _— e 7 i S S il
T¥PE LOG ELECTRIC DENSITY £ &
DEPTIH-DRILLER 128° LEVEL ga 2
DEPTH-LOGGER 99 5 MAX._ REC. TEMP. 750 F. £
BTM LOGGED INTERVAL, | 9% m A et
: 7 T4 :
[OP LOGGED INTERVAL | 25' g |8 8 ’ o N ﬁ
OPERATING RIG TIME 45 MIN . E ,5__
RECORDED BY D. WILSGN _ A
WITNESSED BY D. ROBERTSON (CCl) .
RUN | BOREHOLE RECORD CASING RECORD Lilie :
ND BIT FROM TO SIZE WGT. FROM TO e EGITH: E J
! g SURF. 2% 8" STEEL SURF 2% 6 i -
2 157 iy 128 4" PV SURF a0y 1kl
4 PVCSCREEN 60/ 100° :
w i I g Al 3
8 \
o =] [Ty
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R3z

230 |

8P

i

106

i .
mv

R16

GR

| Y T
"

230

Ohrm-m

100

AR

R&

Degth
1ft: 2400

SPR

250 |

Chm-m

o

250

Chm-m




AQUIFER
DATA
SYSTEMS

TEMPERATURE
FLUID RESISTIVITY

Temperature

Deptn
112401

COMPANY NUTTING ENGINEERS
WELL T MW-T
FIELLD TOWMN OF LANTANA,
COUNTRY STATE FLORIDA
LOCATION OTHER SERVICES
(=]
e
- g
o B9 EHEd
C F R U w Elsc TWP RGE
PERMANENTDATUM  GROUND LEVEL ELEVATION KB
LOG MEAS. FROM aL ABOVE PERM. DATUM DF.
DRILLING MEAS. FROM G GL.
DATH 09-21.07 TYPE FLUID IN HOLE WATER
RUN No ONE SALINITY
TYPE LOG FLRES/TEMPERATURE DENSITY
DEPTH-DRILLER 128 LEVEL
DEPTH-LOGGER. 995 MAX. REC. TEMP. 750 F
HTM LOGGED INTERVAL | 995
TOP LOGGED INTERVAL 5
OPERATING RIG TIME | HOUR
RECORDED BY D. WILSON
WITNESSED BY D. ROBERTSON (CCI)
RUN | BOREHOLE RECORD CASING RECORD
NO. | BIT FROM TO SIZE WGT FROM T
| g SURF % 3" STEEL | SURF 28
2 75" 2% 128 1 PVC SURF &0
4 PVC 60" 100
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=
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Temperature

S0

Depth

Chr-m

| 1 H
= =g

FRes

.
100 |

deg F

240 s

L}
50

Ohm-m




“meeef
100
100 |

100

Spinner

cps
Spinner

Spinner

b e ———

0

S H PP

Depth

100

T o o o | |
ig I8 {g
2 i
MMN ma _ - i i
FLOWMETER i
EMS 0 |
FT. MYERS, FL. 239-B72-5617 ! i
COMPANY NUTTING ENGINEERS
WELL 1D MW-7 m [ N
FIELD TOWN OF LANTANA 5 5 B
[}
COUNTY  PALMBEACH STATE FLORIDA _w & _m g8 518
LOCATION OTHER SERVICES | m |
m SN
Nn_ 1 m__ m
i i
- q ¢ m “ ﬂ_..
o = o ' !
8= OF Blax WP RGE m =
-
PERMANENTDATUM  OROUND LEVEL FLEVATION KR : m e =
> )
LOG MEAS, FROM oL ABOVE PERM. DATUM nF " & 471 ol
: | | =
DRILLING MEAS. FROM  OL GL B aed £
DATE 9.21-07 TYPE FLUID IN HOLE WATER ia Je .m.ﬂ\ i ot S ) Bl i 0 I
RUN No WO SALINITY
TYPE LG FLOWSMETER DENSITY | m o
DEPTH-DRILLER 128 LEVEL & a3 ;
DEPTH-LOGGER 99,5 MAY_REC. TEMP. 750 F =
BTM LOGOED INTERVAL | %9 - -
TOP LOGGED INTERV AL e -l
OPERATING RIG TIME 1 HOUR
RECORDED BY D. WILSON
WITNESSED BY . ROBERTSON (CCT)
RUN | BOREHOLE RECORD CASING RECORD =
N, BIT FROM TO SIZE WGT, FROM TO m
i PE SURF 28 'S STEEL SURF %
b | 7.5 = 125 4" PYC SLIRF il
T PVC SCREERI60 00

ftimin

o



JOHN A. GRANT, JR., INC.

3333 NORTH FEDERAL HIGHWAY CONSULTING ENGINEERS & LAND SURVEYORS BOCA RATON, FLORIDA 33431
PHONE : (561) 395-3333 LICENSED BUSINESS # LB-50 FAX : (561) 395-3315
! _ SKETCH OF SURVEY

S.,tég_ LOCATION OF SALT WATER

MONITORING WELL

CITY OF LANTANA
PALM BEACH COUNTY, FLORIDA
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GRAPHIC SCALE IN FEET
SCALE : 1" = 100
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L7 EXIST. SALT-WATER— <\°‘
MONITORING WELL

\

Latitude 26'34’37.05"N ~ < LoT 20
ongitude  B0'03'19,35"W 5.6 LOCK 12
ELEVATION NORTH RIM OF WELL=14, < o - LOT2|
Q)‘Q- MONUMENT .
FND 3/4" IR %“;}s -
%’)—(/ o / -
y
LANTANA CITY HALL '\ %X ' ="
v N mﬁ:z POST
LEGEND
Fl = Fi = i
AP I fomd G 2 Gontarine | Survey for - NUTTING ENGINEERS
P = lron Pipe CLF = Chain Linrk Fance
PC = Plaostic Cal PL = Planter
ﬁ;g = uc:;:ll qng Dap WP o= \good F'oleP ;
= Nall and Disc cP = Concrete Pale
MO g N and Gise G = Cancrete P SPECIFIC_PURPOSE LOCATION SURVEY
U = Utility =0E= = QOverhead Electric
s = Drainage BLDG = Building
P = Pigt CBS = Concrete Block and Stucce
F = Fieid PCP = Permanent Cantral Point Notes .
EMy = Denchmerk RM o Rermanent Referance Monument The specific purpose of this survey is to locate @ monitoring
R = Radius LME = Loke Maintenance Easemant well to existing rroperty line, provide o rim elevation, and
L = Arc Length ROE = Roof Cverhang Easement provide latitude/longitude for same.
A = Central Angle {ZE = Littoral Zone Easemant
CHB = Chord Bearing Elevaticns shown hereon are based on the National Geodetic
Vertical Datum of 1929.
Drawing:K:\JGI351\Field Work\Wsll 244 Oct D7\Well 2.dwg\Well Benchmark Reference:
Palm Beach County Disc "OLDE TOWN" Elev. = 10.34
Palm Beach County/ USC&G Disc Z 34. Elev = 10.44
| HEREBY CERTIFY : Thia sketch of survey of the above described property is
trus and correct to the best of my knowledge and belief as recently surveyed
under my direction, and conforma to the minimum technical standards as set
forth by the Florido Beard of Professionol Land Surveyors in Chapter §1G17,
Florida Administrative Code, pursuont to Section 472.027, Florido Statutes.
e S04 /-»"’;3 7
FREDERICK M. MA&
Professlonal/kﬁ M 4304 Date
Not Vaiid Without the Signature and the Origingl Raised Seal of a
LOCATION SURVEY 1B95/4B-50 |ASHE{  10-B=07 |2 pp/d/07 | Florida Licensed Surveyor and Mapper.
REVISIONS [3:] / Pa. BY DATE CHECKED Scale : 1“_100 Job No. : JG—100-9351




JOHN A. GRANT, JR., INC.

3333 NORTH FEDERAL HIGHWAY CONSULTING ENGINEERS & LAND SURVEYORS BOCA RATCN, FLORIDA 33431
PHONE : (561) 395-3333 LICENSED BUSINESS # LB-50 FAX : (581) 395-3315

FND = Found

IR = |ron Rod

IP = |ron Pipe

PC = Plastic Ca
N/C = Nail and Cop
N/D = Noil and Disc
E = Easement

u = Utility

D = QDroincge

P = Plat

F = Field

BM = Benchmark
ELEV = Elevation

R = Radius

L = Arc Length
Fay = Central Angle
CHB = Chord Bearing

SKETCH OF SURVEY -
LOCATION OF SALT WATER | A

MONITORING WELL

CITY OF LANTAN
PALM BEACH COUNTY, FLORIDA
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| 1 L " LOCATION MAP
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Drawing:K:\JG3351\Field Work\Well 1\4 Oct 07\well.dwg'\Layout1
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— — —PINEWOOD HEIGHTS_ SCALE : 1" = 100

PALM BEACH COUNTY, FL
PLAT BOOK 24 PAGES 249
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Lot 7 LOT 14
_FND 3/2° R &FND vz R

- - — 25 25’

ey Ve
b8z EXIST. SALT WATER
1 . MONITORING WELL
g3 ey e Lotitude  26'34'3,
I paass Longitude 8003’ 17 49 W
b 7R 22 t‘tW'TN NORTH RIM OF WELL=14.67
LOT 12
Fndi/2* IR/PC
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WEST BLOXHAM STREET

LEGEND

QF = Centerline

W = Wooed Fence

CLF = Chain Link Fence SUrVGy for : NUWFNG ENGlNEERS

PL = Planter

WP = Wood Pole

CP - Concrete' Pole

STAT = Street Light SPECIFIC_PURPOSE_LOCATION SURVEY

BLDG = Building

CBS = Concretes Block and Stucce

PCP = Permanent Contrel Paint

PRM = Permanent Referance Monumant Notes :

CM = Concrate Monumant

LME = Lake Mointenance Eassmant The specific purpose of this survey is to locate a monitoring
ROE = Roof Overhang Easement well to existing property line, provide a rim elevation, and
LZE = Littoral Zone Easernent provide Ic‘cltude/ﬁJ ongitude for same.

Elevations shown hereon are based on the National Geodetic
Vertical Datum of 1929,

Benchmark Reference:

Palm Beach County Disc "OLDE TOWN” Elev. = 10,34

Palm Beach County/ USC&G Disc Z 34. Elev = 10.44

| HEREBY CERTIFY : This sketch of survey of ths above described propesrty is

trus and correct to the best of my knowledge and belief os recently surveyed
under my direction, and conforms to the minitnum fechnical standards as set

forth by the Florida Board of Professional Land Surveyors in Chapter 61617,

Florida Administr: pursuant to Section 472.027, Florida Stotutes.
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- :‘ fa —
. e .“.3,-‘
y " ¥

FREDERICK LEHMAN .~

Professlos Lond ayor No. 4304 Date
Not Valid Without the Signature and the Original Raised Seal of a

LOCATION SURVEY

1895,/48—50 | AJHE 10-8-07 | &2 /4‘:/9/07 Florida licensed Surveyor and Mapper.

REVISIONS

FB / PG. BY DATE CHECKED Scale 1 "100 Job No. : JG—100--9351




ATTACHMENT A

a Page 37
Monoflex Product Catalog --

MONITORING WELL MANHOLES CLASS (08)

Monitoring Well Manholes have a painted ductile iron lid
and rim with a black triangle, The boli-down units have
water tght lids that are equipped with stainless stecl bolts,
Algnment tabs are also included on the bolt-down units. .*
Monitoring Well Manholes have an optional steel. polveth-
vlene, or heavy-duty, 100% welded skiet, Each unit s fully
painted inside and out. and meets AASHTO H20 wheel
loading requirements. An D tag large enough for all new
regulatory requircments 1s available on the 87 models. The
8" lay-in models have a farge noteh that climinates broken

serewdrivers,
SKIRT
PART NUMBER STYLE Typr A B C 1BS. KA,
07 MIEWADT721-106 Bolt-Down Steel 6.67 4.87 757 7.7
R™ MEWAQT21-008L Lay-in Poly QR” 7.8 .47 12.0
MEWAGOT72T-188L Lay-in Steel g8 7.8" 8.0 147
MEWADTZ21-008 Bolt-down Poly 1047 6.0" 120" 98
MIEWAOG72T-088 Bolt-down Poly 10.47 6.0" 807 9.3
MEWAQ721-108 Bolt-down Stec! L1047 6.07 1z 12.0
MEWANTIE-18S Bolt-down Steel 1047 607 P20 11.6
MEWADT21-208 Bolt-down HID Steel 1.4 6.0 120" P47
127 MEWA0T21-001 Bolt-down Poly 151 9.4 12.07 23.0
MEWAGT21-101 Bolt-down Stecd 151 G4 12.07 276
MEWAOT21-119 Bol-down Steel [5.17 94" 19.57 RN
MEWAQG721-128 Boli-down Poly 151" 94" R 21.5
MEWAQ722-001] Bolt-down Polv 151 04" 1207 238
w. locking cap and collar
18" MEWADT721-018 Baoit-down Steel 1947 J3.57 12,07 585
MLUWAQT72-118 Bolt-down Steel [g.4” 13.87 7o 695

Optional Itean: MEWAOT20-001 Locking Cap and Collar
Stamless stee! bolts - no more rusied boits.
Max Dia. A :

.= e g Ahgnment tahs - boll holes line
i T = 4 up the first time, every time. P
i [« " FOverall T :
_}5(“]&111' Holgy | 1. ¢ Builr-in side handlc on
i DB ¥ E87 models - one hand "~

opentng and pesitioning,

Other manholes availabic include:
Standard manholes 87 through 427
Composite manholes 38 and 427,

Square manholes and vaults 187 and 247 Campbel
R AMEMEY BV
Monoflex is a Registered Trademark 800-523-0224 SONOFLEX

of Campbell Mfg., Inc. www.campbellmfg.com
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ECONOMY LOCKING PLUGS CLASS (08)

Maonollex heavy duty Tocking plugs are constructed of high impuct ABS plastic. These units it the inside diarmeter
of PVC or steel wells. An expanding urethane gasket seals the well.  Each locking plug will accommodate a
padiock lor vandal resistant security.

PARE NUMBER Fris Pipy Sizf Qry Box OUNCE EA,
LIPLGOO50-40/80 127 Schedule 30/80 20 1.7
LPL.GOOTS-40/80 3447 Schedule 40480 20) (.9
LPLGOTO0-40:/80 1™ Schedule 40/80 20 1.7
LPLGOLI25-40/80 1.253" Schedule 4480 20 1.9
LPL.GO130-40/30 1.307 Schedule 40/80 20 21
L.PT.GO200-40 a Schedule 40 20 34
LPLGO200-80 x Schedule R0 20 33
LPLGO250-40/30 2.50°° Schedule 4080 20 4.6
LPL.G0O300-40:80 3 Schedule 40:80 20 6.4
LPLGO400-40 4 Schedule 40 20 99
LPLGO400-80 4" Schedule 80 20 9.2
LPLG0300-40/80 3" Schedule 40:80 10 4.7

LOCKING PLUGS - MONOFLEX

Monollex ceonomy locking plugs are constructed of high impact ABS plastic. These
units lit the inside drameter of Schedule 4G PVC or steel wells, An expanding urethane
gasket seals the well. Each locking plug will accommodate a padlock for vandal

resistant security. L
PART NUMBER Stk Or1y Box LBS. FA. 2P
LPLGH 8" i 3.00

LOCKING PLUGS - MORRISON BROS. CLASS (08)

Designed to provide a watertight. tamper-proof seal at the top ol a monitoring or observadion well, Simply stip
the plug into the open end of the well pipe. Then, as you wrn the lockable brass wing bolt, the Buna-N seal
expands against the inside of the pipe, bolding the plug securely i place, To complete the instaltation and tock
the well, ship a standard padlock through the mutching holes in the stainless steel lock lever and brass wing bolt.
Adl theee sizes fir Schedule 40 PVC or steel, and Schedule 5 or Schedule 10 stainless sieel pipe. An opional
adapter ring s necded o 1047 stainless steel wells, These units do net it Schedule 80 pipes. The “Blaze
Orange™ glass-filled nvion top is casy o spot, sheds water, and leatares molded-in “TEST WELL-NO FILL”
warning. 6 locking plugs are available with or without a hailer ring attached.

PART NUMBER SizE Q1v Box BAlLER RING LBS. Fa,
MMH78XA2 - 20 No 30
MMOTEXAL 47 20 No 75
MVIGTIXAG 6" 12 No 2.00
MMGE7ENAGR a” [z Yes 2.00
MMOTEXALSS 47 Buma-N adapter seal for Stainfess Casing
LOCK Brass Padlock {Keyed Alike)

Campholt L

MAAMALCICY .
E="3 8% == -3 800-523-0224 Monoflex is a Registered Trademark

of Campbell Mfg,, Inc.

www.campbellmfg.com




ATTACHMENT C

Rinker Materials MATERIAL SAFETY DATA SHEET
for

PORTLAND CEMENT
Type L 11, or LIl

{wet unhardened cement and dry cement)

Section | - Product and Company Identification

Material [dentity (Trade Names): Portland Cement Type 1. 1L or I1I (Portland Cement, hydraulic cement)

Manufacturer's Name:  Rinker Materials Corp. Emergency Telephone Number: 1-800-226-3768 ext, 2436

Address: 1501 Beivedere Road Telephone Number for Information: 1-800-226-3768 ext. 2436
West Palm Bch. F1 33406 Internet Web Site: www.rinker.com

Preparer: Clayton Group Services, Inc.,

Section H - Hazardous Ingredients/Identity Information

Hazardous Components CAS OSHA ACGHH MSHA %
(Chemical Identity/Common Names) No. PEL v PEL
Porttand Cement 63997-15-1 15 mg/m' (Total) [0mg/m | 10 mg/m’ (Total) 100%
5 mg/oT{Respirable)
Crystalline Silica 14808-60-7 30(%SI0; +2) mg/m | 0.05 mg/m* | 30/(%Si0,+3) mg/mt 0-3%
(Quartz) {Total) (Respirable | (Total)
H variz)
'g’ (%_S'?:l *2)ymg/m’ | 4 10/%Si0, +2) mg/m
(Respirable) (Respirable)

Section I - Physical/Chemical Characteristics

Boiling Point Not Specific Gravity (H;0=1) 3.15
Applicable

Vapor Pressure (mm Hg) Not Melting Point Not Applicable
Applicable

Vapor Density (Air= 1) Not Evaporation Rate (Butyl Acetate= 1) Not Applicable
Applicable

Solubility in Water: Slightly soluble (0.1 to 1.0 %) in water,

Appearance and Odor: Grayish powder that has no odor.

Section IV - Fire and Explosion Hazard Data

Flash Point: Not Combustible Flammable Limits: Not Flammable LEL: N/A

Extinguishing Media: This material is noncombustible. Use extinguishing media appropriate to surrounding fire.

Section IV - Fire and FExplosion Hazard Data (continued)

Rinker Materials Corporation Page 1 of 4
MSDS for: Portland Cement. Tvpe L. H. or i Effective Date: August 1. 2001
MSDS #0004 Revision: 2



ATTACHMENT C

Special Fire Fighting Procedures: Avoid exposing skin to wet cement. Be aware of runoff from fire control methods. Do not
release material to sewers or waterways, as product reacts with water and hardens within 2 to 6 hours. Hardened material may clog

sewers and waterways.

Unusual Fire and Explosion Hazards: None reported.

Stability: Keep | Unstable Conditions to Avoid: This material is stable at room temperature under normal sterage and
dry until use. handling conditions. Product reacts with water and hardens in 2 to 6 hours.

Stable X

Incompatibility {Materials to Avoid): Stable under expected conditions of use. Aluminum powder and other alkali and alkaline earth
metals will react in wet mortar or concrete, liberating hydrogen gas. Under unexpected conditions of use, material may react with
hydrefluoric acid to produce a corrosive gas (silicon tetrafluoride). Also, contact with powerful oxidizing agents such as fluorine,
boron trifluoride, chlorine trifluoride, maganese triflucride, and oxygen difluoride may cause fire and/or explosions.

Hazardous Decomposition or Byproducts: None reported.

Hazardous Polymerization: Not known to occur.

Scection V1 - Health Hazard Data

Route(s) of Entry: Inhalation? Yes Skin? No Ingestion? Unlikely

Health Hazards:

Acute Effects: Exposure to airborne cement dust may cause eye. nose, upper respiratory tract irritation, cough, expectoration.
shortness of breath. and wheezing. Eye contact with wet or dry cement may cause burning and possible corneal edema. Direct
contact with wet cement may cause extensive skin burns with dermal necrosis. Within 12 to 48 hours (after one to six-hour
exposures) possible first, second, or third degree burns may occur. There may be no obvious pain at the time of the exposure.
Ingestion of dry cement or unhardened wet cement causes esophagus and stomach burns.

Use of cement for construction purposes is not beiieved to cause additional acute toxic effects, However, repeated overexposures to
very high levels of respirable crystalline silica (quartz, cristobalite, tridymite) for periods as short as six months have caused acute
silicosis. Acute silicosis is a rapidly progressive. incurable lung disease that is typically fatal. Symptoms include (but are not {imited
to): shortness of breath, cough. fever. weight loss, and chest pain.

Chronic Effects:

Chronic bronchitis may result from chronic exposure to dust. There are reports of x-ray changes without symptoms in cement
workers exposed to Portland Cement. Chronic dermatitis may result from chronic skin exposure to wet cement. The contact
dermatitis may clear up only after a prolonged time after the exposures ends.

Portland cement may contain more than 0.1% crystalline silica, which is a cancer hazard if inhaled. Cancer risk depends on duration
and level of exposure. Prolonged exposure to crystalline silica can cause silicosis, a progressive pneumoconiosis (lung disease).
Respirable dust containing newly broken silica particles has been shown to be more hazardous to animals in laboratory tests than
respirable dust containing older silica particles of similar size. Respirable silica particles which had aged for sixty days or more
showed less lung injury in animals than equal exposures ot respirable dust containing newly broken particles of'silica.

There are reports in the literature suggesting that excessive crystalline silica exposure may be associated with adverse health effects
involving the kidney. scleroderma (thickening of the skin caused by swelling and thickening of fibrous tissue) and other autoimmune
disorders. However, this evidence has been obtained primarily from case reports involving individuals working in high exposure
situations or those who have already developed silicosis: and therefore. this evidence does not conclusively prove a

Rinker Materials Corporation Page 2 of 4
MSDS for: Portland Cement. Type L 11, or [l Effective Date: August 1. 2001
MSDS #0004 Revision: 2



ATTACHMENT C

Section V1 - Health Hazard Data (continued)

causal relationship between silica or silicosis and these adverse health effects. Several studies of persons with silicosis also indicate
an increased risk in developing lung cancer. a risk that increases with duration of exposure. Many of these studies of silicotics do
not account for lung cancer confounders, especially smoking.

Carcinogenicity: Portiand cement is not listed on the NTP, IARC. or OSHA lists ot carcinogens. However, in October 1996, IARC
classified respirabie crystalline silica from occupational sources as carcinogenic {Group 1). The NTP indicates that crystailine silica
(respirable size) is a known human carcinogen (Group 1). These classifications are based on sufficient evidence of carcinogenicity in
certain experimental animals and on selected epidemiological studies of workers exposed to crystalline silica.

Signs and Symptoms of Exposure:

Cement dust is a skin, eye, and mucous membrane irritant. Its principal health hazard (with the addition of water} occurs when it
forms alkaline, abrasive, hygroscopic (moisture absorbing) calcium hydroxide (slaked lime) in powdered or slurried form. Dry cement
alone does not cause an alkaline burn. Some individuals appear to tolerate brief skin contact with wet cement. but others develop
extensive skin burns. Repeated and prolonged skin contact can cause dermatitis, including: skin dryness. fissures, rashes. and nail

dystrophy.

Chronic exposure to respirable dust containing crystalline silica in excess of applicable OSHA PELs, MSHA PELS, and ACGIH TLVs
has caused stlicosis, a progressive lung disease. Chronic tobacco smoking may further increase the risk of developing chrenic lung
problems. Not all individuals with silicosis will exhibit symptoms (signs) of the disease. However. silicosis is progressive, and
symploms can appear at any time. even years after exposures have ceased. Symptoms of silicosis may include (but are not limited
to): shoriness of breath, difficulty breathing with or without exertion, coughing, diminished work capacity. diminished chest
expansion, reduction of lung volume, right heart enlargement and/or failure. Persons with silicosis have an increased risk of
pulmonary tuberculosis infection.

Medical Conditions Generally Aggravated by Exposure:

Individuals with chronic respiratory disorders or skin diseases should minimize inhalation and skin contact with cement. Inhaling
respirable cement dust may aggravale existing respiratory diseases or dysfunction. Exposure to dust may aggravate existing skin

and/or eye irritations,

Physicians Note: ingestion of large amounts of material is unlikely. However, to prevent re-exposing the esophagus and stomach,
do not induce emesis or perform gastric lavage. Immediate dilution may prevent esophageal burns. For severe burns. consider
esophagoscopy within the first 24 hours. Neutralization with acidic agents is not advised because of increased risks of exothermic
burns. Water-mineral oil soaks may aid in removing hardened cement from the skin. Dried-on cement is extremely difficult to remove;
surgical debridement or even skin grafting may be necessary. Consult an ophthalmologist for ocular bumns.

Emergency and First Aid Procedures:

Dust or Wet Cement in Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until
transporied to an emergency medical facility. Consult a physician immediately il irritation persists.

Wet Cement on Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least |5 minutes. Rinsing
the exposed area with dextrose water may slow the hardening process. For reddened or blistered skin. consult a physician. Wash
affected arcas with soap and water. Treat acute dermal reactions to wet cement as you would for Iye burns. Consult a physician
immediately if irritation persists,

Inhalation of Dust: Remove exposed person to fresh air and support breathing as needed. Consult a physician immediately if
irritation persists.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. 1fthe material is ingested. have the conscious
persen drink 4 to 8 oz. of water or milk, Consult a physician immediately.

Rinker Materials Corporation Page 3 ot 4
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Section VI - Precautions for Safe Handling and Use

Steps to Be Taken in Case Material is Released or Spilled: Cleanup personnel should protect against dust inhalation and direct
contact with wet cement using the procedures in Section VIII. Avoid creating airborne dust conditions. Spilled materials, where dust
can be generated, may expose cleanup personnel to respirable dust containing crystalline silica. Use methods such as vacuuming
{(with an appropriate filter) or wet mopping to minimize dust dispersion. Carefully scoop dry material into a suitable container for
disposal or reclamation. Wet or unhardened cement should be recycled or allowed to harden and disposed.

Waste Disposal Method: Allow wet unhardened cement to harden and dispose in a landfiil as common waste. Follow applicable
Federal, State, and local regulations for disposal of dry cement. The material is not listed as a hazardous waste under designations

by the EPA or DOT.

Precautions to Be Taken in Handling and Storing: Follow protective controls defined in Section VIII when handling wet or dry
cement. Dry cement should be stored such that moisture does not come in contact with the material until it is ready to be used.

Section VHI - Control Measures

Respiratory Protection; When exposed or likely to be exposed to dust above recommended limits, wear a suitable NIOSH-approved
respirator with a protection factor appropriate for the level of exposure. Seek guidance from a qualified industrial hygienist, safety
professional, or other suitably knowledgeable individual prior to respirator selection and use. For emergency or nonroutine
operations (e.g., confined spaces), additional precautions or equipment may be required. Respirator use must comply with applicable
MSHA or OSHA standards, which include provisions for a user training program, respirator repair and cleaning, respirator fit testing,
and other requirements.

Ventilation | Local Exhaust: Provide general or local ventilation systems, Other: Respirable dust and quartz levels should be
as needed. to maintain airborne dust concentrations below monitored regularly. Dust and quartz levels in excess
the OSHA PELs, MSHA PELs, and ACGIH TLVs. Local of applicable OSHA PELs ., MSHA PELs, and ACGIH
exhaust ventilation is preferred since it prevents release of TLVs should be reduced by all feasible engineering
contaminants into the work area by controlling it at the controls including (but not limited to) wet
source. suppression, ventilation, process enclosure, and

enclosed employee work stations.
Mechanical (General): See above recommendations. Special: None Reported

Eve Protection: Wear safety glasses with side shields as minimum
protection from blowing dust. Tightly fitting goggles should be worn
when excessively {visible) dusty conditions are present or anticipated,
or when there is a splash hazard from wet cement.

Skin Protection: Wash skin exposed to dust and wet
cement thoroughly after handling. if hands or teet will be
immersed in cement, wear impervious gloves and/or
boots. Wash work clothes after each use.

Other Protective Clothing or Equipment: Wear suitable protective clothing, as needed. to minimize skin contact.

Work/Hygienic Practices: Avoid dust inhalation and direct contact with skin and eyes. Wear suitable protective clothing and gear
when handling cement. 1f respiratory protection is used, institute a respiratory protection program that includes regular training.
inspection, maintenance, and evaluation. To prevent ingestion and skin contact, practice good personal hygiene. Wash
contaminated skin before eating, drinking, lavatory use, and before applying cosmetics.

DISCLAIMER:

The information contained in this Material Safety Data Sheet relates only to the specitic material designated herein and does not refate
to use in combination with any other material or in any process. The information set forth herein is based on technical data that the
Company believes to be accurate. It is intended for use by persons having technical skill and at their own discretion and risk. Since
conditions of use are outside the Company's control. the Company makes no warranties. expressed or implied. and assumes no liability
in connection with any use of this information.

Rinker Materials Corporation Page 4 of 4
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FLUSH THREAD PVC SCREEN AND CASING

v\ Monoflex CNC computer lathed flush threads
follow ASTM F-480 recommendations for reliable.
consistent results on the job sile.

v’ Our close tolerances provide a strong connection
while retaining ease of assembly. |

v/ Manutactured trom quality PVC pipe, Monoflex {lush
thread screens and casings are available in diameters
ol 1727 through 167 with 2, 4, or 8 threads per inch
in Sch. 40 & Sch. 50. Other schedules and SDRs are
available in PVC and high density polvethylene.

including male thread length). in 27 and 47 diameters,
Sch. 40 und Sch. 80 and 6" Sch. 80. All other
diameters and schedules are measured end to end.
Custom lengths are available in all diameters.

v Lengths are measured as “laving Jength™. (not '

v’ All standard Monoflex PVC threads are compatible
with other materials threaded 10 ASTM F-480 recom-
mendations, with the same TPL. Note: Threads on
147 and 167 Monoflex screens and casings arc nol
ASTM F-480 as the tlush thread guideline does not
specily pipe diameters larger than 127,

i
f
'
L
!

3

— -

v All standard screens provide maximum net open area. Fiush Thread Vlush Thicad
A wide variety of slot sizes and spacings ave available Casing Screen

to adapt o vartous site conditions and applications.

v 127 through 67 Sch. 40 and Sch. 80 screens and i——:—:i
casings arc provided with Buna-N O-rings. O-rings T e N -
may be installed or packaged separately depending E— AN NS
on size. O-rings lor all other sizes and schedules are Female Cap Male Plug v
sold scparately. Please specifv i O-rings are reguired isclid) (solid) Female Point
when placing order. N fsolid)
T :
v All flush thread screens and  casings  are ?1—_::—'-——'* ‘_:1
Lavirowrapped and hermetically sealed at both ends T
as a standard practice. - —%
The following pages list tlush thread PVC screens L
and casings along with the appropriate Buna-N Q- T
rings, and flush thread caps. plugs, and points. T
Custom lengths. threads and adapters are available. S -
Male Plug (molded) [Foise Phig {solid}

Ptease specify part pumber when ordering.

g

Monoflex is o Registered Trademark 800-523-0224

of Campbell Mfg., Inc. www.campbellmfg.com
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PVC SURGE BLOCKS CLASS (06)

Moneflex PV surge blocks are used for well development or well rehabilstarion. All units
are constructed of solid PVC and machined 10 match the applicable nside diamctes of
Schedule 40 PVC wells. Internally threaded with female pipe thread for use with steel pipe

extonsions,

Pary Nvanrn DEscriPIION Lies. Ea.

SB2XFPT34 27 Salid Surge Block with 347 female NPT A8

SB4XFPTI 47 Solid Surge Block with 17 female NPT 165 _
SB6XEFPTI]4 6" Solid Surge Block with [-1:47 femate NPT .40 i

STAINLESS STEEL CENTRALIZERS CLASS .(08)

Monoflex adjustable centralizers hold screens and casings in place o eliminuie off center placement during
installation.  Constructed from high quality spring stainless steel, Monoflex centralizers restst cotrosion and
will not contaminate the weil.  Stainless steel worm gears tighten easily for quick attachment v the scereens

and casings.

PART NUMBER DESCRIPTION Las. Ea.

SSC2X12 27 Adjusts up to 127 diameter hole 0

SSC3IXH2 I Adjosts up to 127 diameter hole 55

SSCAX12 47 Adjusts up o 127 dimeter hole Rty

S5C3aX12 57 Adjusts up to 12 diameter hole k)

SSC6X20 67 Adsusts up Lo 207 diameter hole Y

SSC8X2 87 Adjusts up to 247 diamerer hole L0

SSCIHIX2n 107 Adjusts up to 267 diamerter hole 104G

SSCL2X38 127 Adjnsts up o 2387 diameter hole 1.00

POROUS PIEZOMETERS/SPARGE POINTS CLASS (09)
Monoflex manutfactures porous polyethylene piezometers tor water level measurements, waler ey
sampling and air sparging. They do not include any transducers or measaring equiment. The ij

s

boutom has a PVC plug and the rop is fued with o 17 PVC Scln 80 male (4 TPEY flush thread.

Avattuble in 127 and 247 fengths. The piezometers have a 933 inside diameter and a 30 micron N
porc sizc. B
PART NUMVBER DESCRIFTION L,{:_-,
PLEZPEYL.OXIX12  Porous Polvethvicae Piccomewer, 1o™ s 127 e S
PIEZPLY 1 6XIN24  Porows Polvethylene Piczomerer, 1.7 x 247 e :
[ L
A
Note: [f Schedule 40 Mush thyead casing is to be used. a Sch. 40 < Sch. %60 adapter !’[
must be purchased separately. With sufticient notice, unirs can be made with your S

choice of Sch. 40 mate (8TPH Nlush thread. male N#T dhread or plain end PYVC pipe.

Other diameters. lengths, pore sizes and top fings can be castom built to veur specificarions.
Call for prices and availability,

v - )
= 800-523-0224 Monaoflex Is a Registered Trademark

www.campbellmfg.com of Comphell Mfg., Inc.
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EXTRA HIGH YIELD™ BENTONITE has a Higher Performance formula that makes it very effective. This
premium grade beneficiated Wyoming Bentonite is designed for use in mineral exploration, water well and
directional drilling operations. EXTRA HIGH YIELD™ BENTONITE is an efficient viscosifier that performs
well in a variety of water qualities and successfully reduces application rates, and mixes easily and quickly.
EXTRA HIGH YIELD™ BENTONITE is listed with the National Sanitation Foundation for use in potable water

well construction.

HIGH YIELDING BENTONITE VISCOSIFIER:

220 to 235 barrel yield.

Mixes rapidly for fast hydration.

Carries cuttings in mud with lower solids content.

Enhances fluid loss characteristics; reduces seeping into permeable formations.
Assists in bore hole stabilization.

Helps eliminate loss circulation conditions.

DRILLING FLUID PREPARATION

Always adjust make-up water in tank to a pH of 8 to 9 before adding bentonite and/or polymer. Public water
supplies often have a pH of only 6.5 to 7. Start by adding 6 oz. of soda ash to 300 gallon and add more as
required to maintain a pH of 8 to 9. Add EXTRA HIGH YIELD™ BENTONITE to reach the desired initial
funnel viscosity, then add UNI-DRILL® liquid polymer for final desired funnel viscosity. In most cases begin at a
40 to 45 second initial viscosity, then add UNI-DRILL® to bring the viscosity up to 45 to 50 seconds. Below are
more specific mixing instructions for various drilling conditions using a 300-gallon mud pit.

CLAY - Soft or Hard  (You want lower viscosity and lower fluid loss.)

Soda Ash Add about Y4 Ib to get pH level of 8§ - 9

EXTRA HIGH YIELD™  Add | +/- bag for funnel viscosity of 30-35 seconds

UNI-DRILL® Add 3 - 4 quarts to bring final viscosity to 40-45 seconds
SAND - Wet or Dry  (You want higher funnel viscosity and moderate fluid loss.)

Soda Ash Add about Y |b to get pH level of 8§ - 9

EXTRA HIGH YIELD™  Add 1% - 2 +/- bags for funnel viscosity of 45-55 seconds

UNI-DRILL® Add 2 - 3 quarts to bring funnel viscosity to 55-65 seconds

UNKNOWN OR MEDIUM SOILS  (You want moderate viscosity and moderate fluid loss.)

Soda Ash Add about Y4 b to get pH level of 8 - 9

EXTRA HIGH YIELD™  Add 1 ¥ bags for funnel viscosity of 35-40 seconds

UNI-DRILL® Add 3 - 4 quarts to bring funnel viscosity to 45-55

This product is designed to be flushed out of the well bore prior to using the well for drinking water. Before
placing a well in service for drinking water it is to be properly flushed and drained until the turbidity of the water
is <NTU above ambient turbidity. (See THINZ-IT® for well completion.)

EXTRA HIGH YIELD™ BENTONITE is packaged in 50 pound, multi-walled paper bags.

WYO-BEN, INC. P.O. Box 1979 Billings, Mountana £9103

P R AN 25 5 R e L L ey
Internet: www.wyoben.com email i@ wyoben.com BG0-548-7055 ar (406) 6532-6351
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