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Executive Summary

An aquifer storage and recovery (ASR) well system has been constructed at the Broward
County Office of Environmental Services (BCOES) 2A Water Treatment Plant (WTP) in
Pompano Beach, Florida. The purpose of the ASKR system is to store raw Biscayne aquifer
water during times of excess, and recover this water during peak, seasonal, or emergency
demands. Raw water is provided by surficial wellfields, completed into the prolific
Biscayne aquifer. Water is stored in the brackish Floridan Aquifer System, confined by
overlying clays of the Hawthom Group that impede upward migration of stored water.

This facility will be one of the first in Florida to store raw groundwater, whereas most
existing ASR systems use treated water. Raw water quality of the Biscayne aquifer water
proposed to be stored indicates compliance with primary drinking water standards (DWS),
but some secondary DWS (e.g., color, iron, odor) are exceeded. The State of Florida’s
Underground Injection Control (UIC) program regulates well construction practices, and
the State’s water quality criteria exemption (WQCE) allows exemption for secondary DWS
parameters.

The ASR system consists of two, 1,200-feet wells; one a monitor well (6-inch) and the other
an ASR well (16-inch}. Surface facilities include piping, a recharge pump, electrically-
actuated control valves, a bi-directional flowmeter, electric submersible pump, electrical
systems, and instrumentation and control. Raw water is conveyed both to and from the
ASR system via an onsite 20-inch raw water main. Stored water is pumped from the ASR
well and conveyed to the head of the 2A WTP for treatment and distribution. Recharge and
recovery rates are approximately 2.5 to 3.5 mgd. ‘

Construction of the ASR system is now complete. An operations and maintenance (O&M)
manual has been prepared as a companion document to the engineering report. It outlines
suggested operational, monitoring, and maintenance of the ASR system. The engineering
report, O&M manual, and record drawings of the facility are documents presented to FDEP
in support of a request for operational testing. Upon approval of operational testing from
FDEP, a cycle testing plan will be implemented. This will involve a series of recharge,
storage, and recovery cycles to evaluate system performance. Upon successful completion
of the cycle testing plan, an application for an operating permit shall be submitted to FDEP.
This application will include the cycle testing data as supporting information.

DFB/LSBES/971810015.00C ES-1



SECTION 1

Introduction

Background Information

The Broward County Office of Environmental Services (BCOES) retained the services of
Montgomery Watson (and CH2M HILL as a subconsultant) in December 1993 to design and
oversee construction of an aquifer storage and recovery (ASR) system at the BCOES 2A
water treatment plant (WTP) in Pompano Beach, Florida. The purpose of the project is to
store raw Biscayne aquifer water into an ASR well for retrieval during peak, seasonal, or
emergency demand periods. The ASR well is completed into the upper portions of the
Floridan Aquifer System, separated from the overlying Biscayne aquifer by approximately
600 feet of relatively impermeable clays of the Hawthorn Group.

The location map for the 2A WTP is shown in Figure 1-1. The site layout of the ASR system
is shown in Figure 1-2. The ASR well is cased with nominal 16-inch-diameter steel to an
approximate depth of 995 feet below pad level (bpl), and is completed with open-hole con-
struction to a depth of approximately 1,200 feet bpl. In addition to the ASR well, an explor-
atory, single-zone monitor well (MW-1) was constructed to evaluate potential ASR zones,
and to monitor water quality of the stored water within the ASR zone. MW-1 is located
approximately 275 feet due west of the ASR well on the 2A WTP site as shown in Figure 1-2.

A permit application was submitted to the Florida Department of Environmental Protection
(FDEP}) for the construction of the ASR system in August 1993. A permit for a treated water
ASR system was issued by FDEP (Permit Number UC 06-242411) on July 29, 1994, and
modified as UC-06-287325 on May 1, 1996. Subsequent to issuance of the treated water per-
mit, BCOES applied for (August 1995) a water quality criteria exemption (WQCE) to facili-
tate storage of raw water, which was granted by FDEP on July 31, 1997. Copies of the draft
raw water ASR construction permit (UC 06-242418), WQCE, and Broward County
Department of Health (BCDH) are presented in Appendix A.

Project Description

Montgomery Watson served as overall project manager, with lead activities in project
permitting. CH2M HILL served as the engineer of record for the design and construction
activities for the ASR system. Diversified Drilling Corporation (DDC) of Tampa, Florida,
selected as the low-bid contractor to construct the ASR system, was issued a Notice to

DFE/L3B80/871810007.00C 1-1
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Proceed on July 10, 1996. Construction was completed in September 1997 at a total
construction cost of approximately $910,000.

Construction activities at MW-1 and ASR-1 included the installation of temporary drilling
pads and shallow pad monitor wells; drilling, construction and testing of MW-1 and ASR-1,
and the completion of wellhead piping and valves, electrical facilities, and instrumentation
and control.

The FDEP Technical Advisory Committee (TAC) coordinated the actions of local, state, and
federal; agencies including the Broward County Department of Health (BCDH), Broward
County Department of Natural Resource Protection (DNRP), the South Florida Water
Management District (SFWMD), the Environmental Protection Agency (EPA), and the
United States Geological Survey (USGS). A tabulated summary of construction activities
and weekly summaries of the construction progress are presented in Appendix B and C,

respectively.

DFB/LSB80/971810007 DoC 1-4



SECTION 2

Construction Phase

The following section describes the construction, drilling, and testing details associated
with the construction of the ASR well (ASR-1) and the monitor well (MW-1).

Temporary Drilling Pads

As required by the FDEP construction permit (Appendix A), temporary drilling pads were
installed at both the MW-1 and ASR-1 sites prior to well construction. The purpose of these
pads was to containerize drilling fluids and prevent migration of brackish groundwater into
the Biscayne aquifer—the source of potable water for BCOES. DDC elected to construct the
temporary pads by pouring concrete slabs with concrete block walls. Upon cement curing, a
relatively impermeable coating was applied to the slab and walls to prevent leakage of
drilling fluids. Upon completion of well construction activities, the pads were demolished
to facilitate construction of the smaller, permanent well pads.

Pad Monitor Wells

As required by the FDEP construction permit (Appendix A), pad monitor wells (PMW5s)
were installed at MW-1 and ASR-1. PMWs are monitor wells completed into the Biscayne
aquifer at a depth of approximately 20 feet, and installed at each corner of the drilling pads
to monitor for discharge of drilling fluids and brackish groundwater during construction.
Following installation of the PMWs, surficial groundwater samples were collected and
analyzed to establish background water quality data, and sampled weekly during construc-
tion. A diagram of a typical PMW is presented in Figure 2-1. Water quality data from the
PMWs is discussed in Section 4 of this report. |

Single-Zone Monitor Well (MW-1)

Drilling of the 6-5/8-inch single-zone MW-1 commenced on August 19, 1996. Mud rotary
techniques were used to drill through the Biscayne aquifer and clay intervals to a depth of
approximately 1,000 feet bpl. Mud-rotary drilling is most appropriate while drilling

through clay sediments, but yields limited information regarding hydraulic characteristics
or water quality data. Reverse- air techniques were used during subsequent drilling stages

DFB/LSs881/971810009.00C 21
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to a total depth of 1,200 feet bpl to remove cuttings from the borehole and to collect water

- samples at 30-foot intervals. An open-circulation system was used during reverse-air
drilling to collect more representative water samples during drilling. Water produced while
reverse-air drilling was conveyed via temporary piping to an onsite 1 million gallon (MG)
storage tank and from there to an onsite lift station for disposal.

The drilling schedule and casing setting depths were designed to conform to the
hydrogeologic features observed at the site, as well as various regulatory agency require-
ments. Geologic formation samples were collected and described at 10-foot intervals during
the drilling of the pilot hole, as more fully described in Section 3, Geologic Framework. Data
from the pilot hole interval (formation samples [cuttings], water samples, and geophysical
logs) were evaluated to provide the basis for describing the geologic formations encoun-
tered, to assist in selection of the actual casing setting depths, and to interpret the site
lithology and hydrogeology. The pilot hole was then reamed to the specified diameter to
the selected final casing setting depth as approved by FDEP.

Construction of MW-1 took place with three concentric steel casings (24-, 14-, and
6-5/8-inch outside diameters). The 24-inch casing was vibrated in place to an approximate
depth of 40 feet bpl and did not require cement. The cementing program was specifically
tailored for each casing installed. A table summarizing the casing depths and the types and
quantities of cement used is presented in Appendix D. Appendix E contains the casing mili
certificates for each of the casings used during construction. Refer to the MW-1 completion
diagram presented in Figure 2-2 and the casing mill certificates in Appendix E for more

precise casing dimensions.

The monitor zone was completed in a permeable zone between 990 and 1,200 feet bpl.
Construction of MW-1 began with the drilling of a nominal 12-1/4-inch pilot hole to

430 feet bpl. The pilot hole was then geophysically logged (caliper, gamma ray, spontane-
ous potential [SP] and long and short normal [LSN] electric logs) and reamed to a nominal
24-inch diameter to a depth of 400 feet bpl. A 14-inch-diameter steel casing was installed
and cemented through the surficial aquifer to a depth of 400 feet bpl.

Below the 14-inch casing, drilling of the 12-1/4-inch pilot hole continued within the casing
to 1,015 feet bpl. The pilot hole was then geophysically logged (caliper, gamma ray, SP and
LSN electric logs) and reamed to a nominal 14-inch diameter to a depth of 990 feet bpl.
Installation of the 6-5/8-inch-diameter casing was completed via pressure- and tremie-grout
methods through the confining units of the Hawthorn Group to a depth of 990 feet bpl. This
setting depth was selected to seal off the overlying clay layers of the Hawthorn Group from

DFB/L5881/971810009.00C 23
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the permeable limestone of the storage zone. Following the completion of casing cementing,
a successful pressure test on the 6-5/8-inch steel casing was conducted, as described in

Section 5, Mechanical Integrity.

Reverse-air drilling with open circulation was conducted through the cement plug at the .

RV

base of the 6-5/8-inch casing to 1,200 feet bpl. The pilot hole was then developed with
Mm remove cuttings/fines from the borehole and geophysically logged. The
logs performed through this interval include caliper, gamma ray, SP, LSN electric, tem-
perature, fluid resistivity, and flowmeter, as more fully described in Section 4, Hydrogeologic

Testing.

The MW-1 welthead was completed with the construction of a 6 x é-foot concrete pad,
wellhead piping and valves, sample taps, and the installation of below-grade, 3-inch-
diameter PVC discharge piping. Discharge from the monitor zone is conveyed via this
3-inch piping to the onsite lift station (see Figure 1-2) for disposal. A pressure transmitter
located at the wellhead transmits pressure readings from MW-1 to the field panel for dis-
play and recording. A pressure gauge at the wellhead allows local observation of ambient

pressure from MW-1. Figure 2-3 depicts the completion diagram for the MW-1 wellhead.

ASR Well (ASR-1)

Drilling of the 16-inch ASR well (ASR-1) commenced on October 3, 1996. Mud rotary
techniques were used to drill through the Biscayne aquifer and clay intervals to a depth of
approximately 1,000 feet bpl. Reverse- air techniques were used during subsequent stages to
a total depth of 1,200 feet bpl to remove cuttings from the borehole and to collect water
samples at 30-foot intervals. An open-circulation system was used during reverse-air drill-
ing to collect more representative water samples during drilling. Water produced while
drilling on reverse air was conveyed via temporary piping to an onsite 1 MG storage tank
and from there to an onsite lift station for disposal.

The drilling schedule and casing setting depths were designed to conform to the hydro-
geologic features observed at the site, as well as various regulatory agency requirements.
Geologic formation samples were collected and described at 10-foot intervals during the
drilling of the pilot hole, as more fully described in Section 3, Geologic Framework. Data from
the pilot hole interval (formation samples [cuttings], water samples, and geophysical logs)

were evaluated to provide the basis for describing the geologic formations encountered, to

DFB/Ls881/971810009.00¢ ' 25
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assist in selection of the actual casing setting depths, and to interpret the site lithology and
hydrogeology. The p1lot hole was then reamed to the specified diameter to the selected final

casing setting depti(as approved by FDEP: - N

—— o

S

Construction of ASR-1 took place with three concentric steel casings (36-, 26-, and 16-inch
outside diameters). The 36-inch casing was vibrated in place to an approximate depth of

40 feet bpl and did not require cement. The cementing program was specifically tailored for
each casing installed. A table summarizing the casing depths and the types and quantities
of cement used is presented in Appendix D. Appendix E contains the casing mill certificates
for each of the casings used during construction. Refer to the ASR-1 completion diagram
presented in Figure 2-2 and the casing mill certificates in Appendix E for more precise

casing dimensions.

The ASR storage zone was completed in a permeable zone between 995 and 1,200 feet bpl.
Construction of ASR-1 began with the drilling of a nominal 12-1/4-inch pilot hole to

430 feet bpl. The pilot hole was then geophysically logged (caliper, gamma ray, SP and L5SN
electric logs) and reamed to a nominal 36-inch diameter to a depth of 400 feet bpl. A
26-inch-diameter steel casing was installed and cemented through the surficial aquifer

system to a depth of 397 feet bpl.

Below the 26-inch casing, driliing of the 12-1/4-inch pilot hole continued within the casing
to a depth of 1,007 feet bpl. The pilot hole was then geophysically logged (caliper, gamma
ray, SP and LSN electric logs) and reamed to a nominal 26-inch diameter to a depth of

1,000 feet bpl. Installation of the 16-inch-diameter casing was completed via pressure- and
tremie-grout methods through the confining units of the Hawthorn Group to a depth of

995 feet bpl. This setting depth was selected to isolate the storage zone form the ovérlying
clay layers of the Hawthorn Group. Following the completion of casing cementing, a
successful pressure test on the 16-inch steel casing was conducted as more fully described in

Section 5, Mechanical Integrity.

Reverse-air drilling with open circulation was conducted with a nominal 16-inch-diameter
bit through the cement plug at the base of the 16-inch casing to 1,200 feet bpl. The pilot hole
was then developed with compressed air to remove cuttings /fines from the borehole and

geophysically logged, as more fully described in Section 4, Hydrogeologic Testing.

The ASR-1 wellhead was completed with the construction of a 52 x 18-foot concrete pad,

wellhead piping, electrically and manually operated valves, bi-directional flowmeter, elec-

DFB/LseB1/971810009.00C 27



trical facilities, and instrumentation and control. A submerged pressure transducer records
pressure readings from ASR-1 that are transmitted to the field panel for display and record-
ing. One pressure gauge at the wellhead allows local observation of ambient pressure from
ASR-1. Other pressure gauges allow observation of suction and discharge pressure from the
recharge pump and discharge pressure from the recovery pump. A conductivity probe
continuousty transmits conductivity values of stored water to the field panel where it is
recorded. Sample taps allow water samples to be obtained for analysis to document water
quality per the permit. Figure 2-4 depicts the completion diagram for the ASR-1 wellhead.

Figure 2-5 is a plan view of wellhead piping at the site.

DFE/LSB81/971810009.00C 248
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SECTION 3

Geologic Framework

Geology

Formation cutting samples from MW-1 and ASR-1 were collected at 10-foot intervals from
land surface to total depth and were characterized for rock type, color, consolidation, hard-
ness, and fossils. Detailed lithologic descriptions of samples from MW-1 and ASR-1 are
provided in Appendix F.

Geophysical Logging

Geophysical logs were performed in the pilot holes of MW-1 and ASR-1 to correlate
formation samples collected during drilling, identify formation boundaries, and obtain
specific data pertaining to the underground formations. These data were then used to assist
in the selection of the optimum casing setting depths for MW-1 and ASR-1. A summary of
geophysical logs conducted in shown in Table 3-1. Copies of the pilot hole geophysical logs

are presented in Appendix G.

A stratigraphic profile of MW-1 and ASR-1 was derived from the correlation of formation
samples with gebphysical logs run during pilot hole drilling. Strata encountered during
construction of MW-1 and ASR-1 ranged in age from Eocene to Pleistocene deposits. The
stratigraphic units and their respective ages (presented in order from youngest to oldest)
are as follows: undifferentiated Pleistocene and Pliocene Age sediments; the Hawthorn
Group of Miocene Age; the Suwannee Limestone of Oligocene Age; and the Ocala and
Avon Park Limestones of Eocene Age. Figure 3-1 contains the general lithologic description,
results from geophysical logs (gamma ray, caliper, and LSN electric), and casing setting
depths for MW-1 and ASR-1.
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Table 3-1

Summary of Geophysical Logs
BCOES ASR Demonstration Project

—

MW-1 _
Date Log(s) ~ Type Depth (it bpl)
8/21/96Caliper, Gamma, LSN Electric Pilot Hole 430
8/29/96|Caliper, Gamma, LSN Electric, SP Pilat Hole 990
9/25/96|Caliper, Gamma, LSN Electric, SP, Temperature, Reamed Hole 1,200
Fluid Resistivity, Flowmeter
ASR-1
10/9/96|Caliper, Gamma, LSN Electric, SP Pilot Hole 430
10/22/96|Caliper, Gamma, LSN Electric, SP Pilot Hole 1,015
11/15/96|Caliper, Temperature, Fiuid Resistivity, Flowmeter Pilot Hole 1,200
12/3/96|Cement Bond Log Casing 998
12/3/96|Caliper, Gamma, LSN Electric, SP, Dual Induction, Reamed Hole 1,200
Temperature, Fiuid Resistivity, Video
Notes:

SP = Spontanteous Potential
ft bpl = feet below pad level
LSN = Long and Short Normal
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Lithostratigraphic Descriptions

Undifferentiated Pleistocene and Pliocene Series

From land surface to a depth of approximately 380 feet bpl, the lithology consists of poorly
to well consolidated sandstone, calcareous silt, and limestone. Formations that make up the
Pleistocene to Pliocene series at this site include the Pamlico Sand, Miami Limestone,
Anastasia Formation, Fort Thompson Formation, Caloosahatchee Marl, and Tamiarni
Formation, though these formations were not differentiated in this project. These forma-
tions comprise the surficial aquifer system, locally known as the Biscayne aquifer. The
gamuma ray response in this interval is relatively low (0 to 50 counts per second {cps]),
consistent with the clay-free formations encountered. The Tamiami Formation-Hawthorn
Group boundary is not distinguishable on the gamma ray log, but is selected based on the
first occurrence of olive-green sandstone and clays at a depth of 380 feet bpl.

Miocene Series

Hawthorn Group. The Hawthorn Group of Miocene Age constitutes the primary interval of
confinement and low permeability between the surficial aquifer system and Floridan

aquifer system.

The Hawthorn Group sediments at the site occur from approximately 380 to 850 feet bpl
and consist of dense, phosphatic calcareous silt, olive-green clay, and phosphatic limestone.
The gamma ray signature through this interval is consistently moderate to high (40 to

600 cps), with sharp off-scale peaks occurring at approximately 610 and 850 feet bpl. These
gamma peaks correspond to highly phosphatic clays and limestones.

Oligocene Series

Suwannee Limestone. The Suwannee Limestone of Oligocene Age has variable thickness,

ranging from 120 to more than 300 feet in southeast Florida (Miller, 1986). The Suwannee
Limestone is characterized by a yellowish-gray silty limestone with diverse marine fauna
including bryozoans, gastropods, and pelecypods.

The boundary between the Hawthorn Group and Suwannee Limestone at the site is placed
at a depth of 850 feet bpl, coinciding with the largest off-scale peak on the gamma log. From
850 to 920 feet bpl, highly phosphatic zones occur on the gamma log with increasing lime-
stone content with depth. At approximately 920 feet bpl, relatively clean fossiliferous lime-
stone is recorded in the cuttings and where gamma ray response decreases. A slight
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increase in gamma ray response is observed at approximately 990 feet bpl, consistent with
soft layers interpreted to be silt/clay lenses. Reese (1994) confirms the existence of
phosphatic sand zones and coincident increased gamma ray responses at the base of the
Suwannee Limestone. The base of the Suwannee Limestone is interpreted to occur at the
base of the last gamma ray peak at approximately 990 feet bpl.

Eocene Series

Ocala Limestone., The Ocala Limestone of Upper Eocene Age is lighter colored (white to
tan), and possesses less-diverse fauna (forams and echinoids) than the overlying lower
Suwannee Limestone. Because of the known relative purity (high calcium carbonate con-
tent) of the Ocala Limestone, the upper and lower limits for the Ocala Limestone are placed
at approximately 1,000 and 1,120 feet bpl, based on the low gamma ray counts observed on
the log, and the chalky, micritic, white limestone observed in the drill cuttings. The
1,000-foot depth identified as the top of the Ocala Limestone is consistent with the
regionally identified top of Eocene-age sediments according to Reese (1994).

Avon Park Limestone. The Avon Park Limestone of Eocene Age occurs from a depth of
approximately 1,120 feet bpl to below the total depth of the well. The observed lithology
closely matches that described by Chih Shan Chen in Florida Geological Bulletin No. 45, The
Regional Lithostratigraphic Analysis of Paleocene and Eocene Rocks of Florida, 1965. This late- to
mid-Eocene age formation is a light gray to grayish-orange, poor to well consolidated lime-
stone with microfauna including forams. Miller (1986) observed that portions of the Avon
Park Limestone are fine-grained and have low permeability, thereby acting as intra-aquifer
confining unifs within the Floridan aquifer system.
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SECTION 4

Hydrogeologic Testing

Pad Monitor Wells

Prior to the start of and during construction at MW-1 and ASR-1, water samples were
collected on a weekly basis from the four surficial pad monitor wells (PMWs; one located at
each corner of each drilling pad). Samples were sent to the BCOES laboratory for pH, total
dissolved solids [TDS], conductivity, and chlorides analysis. In general, slight variability in
water quality values were observed, consistent with natural temporal variations in water
quality and laboratory precision. One exception to this was a temporary pinhole leak in the
temporary concrete pad at MW-1 and observed in the northeast PMW. This leak was identi-
fied, regulatory agencies promptly notified, and the leak promptly repaired. Remedial
measures included continuous purging for several hours until water quality returned to
ambient conditions. A summary of analytical data from each of the PMWs is presented in
Appendix H.

Pilot Hole Data

Hydraulic information was obtained while drilling the pilot hole in the Floridan aquifer
system in MW-1 and ASR-1. A clear manometer tube was attached to the wellhead to facili-
tate observation of static artesian head at 30-foot intervals. The well was then allowed to
flow under its own artesian pressure, and both flow rate and dynamic head were measured
at 60-foot intervals within the drill stem. With this information, specific capacity of the
borehole could be estimated with depth. '

Artesian head, flows, and estimated specific capacity in the open-hole portion of MW-1 and
ASR-1 are presented in Table 4-1. This table indicates that artesian production of water
increased significantly at a depth interval of 1,050 to 1,110 feet bpl in MW-1 and ASR-1. The
data indicate that flow did not increase appreciably below 1,110 feet bpl.

Water samples were also collected at approximately 30-foot intervals during reverse-air
open-circulation drillihg of MW-1 and ASR-1. The purpose of these samples was to provide

a generalized profile of water quality changes with respect to depth. Water samples were
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Table 4-1

Pilot Hole Data

BCOES ASR Demonstration Project

Depth Static Head | Artesian Flow | Dynamic Head Specific Capacity
(feetbpl) | (feet apl} {gpm) (feet apl) {gpm/ft)
MW-1
1,050 21.05 50 38 3
1,110 22.15 125 6.0 8
1,170 21.9 120 6.1 8
1,200 22.6 120 6.1 7
ASR-1
1,020 16 30 NA NA
1,080 24.4 90 NA NA
1,080 NA 200 NA NA
1,110 20.5 950 NA NA
1,140 NA NA NA NA
1,170 22.7 1000 NA NA
1,200 22.8 1000 NA NA
Notes:

bpl = below pad level
apl = above pad lavei
gpm = gallons per minute
gpm/ft = gallons per minute per foot of drawdown
MW-1 test conducted September 17, 1996
ASR-1 test conducted November 13, 1996

Head measurements oblained from manometer tube at wellhead

Flows are through 5-inch drill rod in 16-inch casing at ASR-1
Flows are through 3.5-inch drill rod in 8-inch casing at MW-1
N/A = Not Available
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field-analyzed for conductivity and chlorides. In general, water quality was fairly consistent

with depth.

Geophysical Logs

Geophysical logs were conducted on the open-hole portion of MW-1 and ASR-1 to delineate
flow zones. Logs particularly useful in delineating flow zones include caliper, LSN, flow-
meter, temperature, and fluid resistivity. By analyzing the flowmeter and caliper logs con-
currently, water velocity with depth and therefore the percent contribution of flow within
the borehole can be calculated.

MW-1

Based on the results of the geophysical logs, it was apparent that 90-percent of the flow
from the open borehole originated from a depth between the base of casing (990 feet bpl}
and 1,100 feet bpl. Artesian flow from the 6-5/8-inch well was estimated at 480 gallons per
minute (gpm) during dynamic geophysical logging.

ASR-1

Flow logs were conducted at ASR-1 on November 15, 1996. The caliper log indicates a
washout below the base of the casing, which is commonly observed following reverse-air
drilling operations. A small cavity was identified at an approximate depth of 1,103 feet bpl.
Otherwise, the caliper log indicated a relatively gauge hole (i.e., similar to the drilled diam-
eter). The LSN log indicated a relatively high resistivity zone at approximately 1,088 feet
bpl. This is consistent with the increased artesian flow observed during drilling near this
depth. The temperature log indicated a shift between 1,080 and 1,100 feet bpl, consistent
with the producing zone described above. The temperature log also indicated a gradual

decrease in borehole fluid temperature (cooler water} with increasing depth.

Based on the results of the flowmeter log, it was apparent that 80 percent of the flow from
the open borehole originated from a depth between 1,080 and 1,120 feet bpl. Smaller flow
zones exist from 1,180 to 1,200 feet (10 percent) and from 1,080 to the base of the casing at
995 feet bpl (10 percent). A graphic representation of the flow profile is also provided in
Appendix G. Artesian flow from the 16-inch well was estimated to be 1,150 gpm during
dynamic geophysical logging.
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Pumping Tests

Pumping tests were conducted at MW-1 and ASR-1 to evaluate flow characteristics of the
storage zone and assist in the final design of the permanent recharge and recovery pumps.
The tests included a 6-hour constant rate (480 gpm) test on MW-1, an 8-hour step pumping
test on ASR-1, and a 24-hour constant-rate (1,000 gpm) test on ASR-1. Pumping test data is
presented in Appendix L.

MW-1

The 6-hour constant rate pumping test was conducted at MW-1 on September 19, 1996. The
purpose of this test was to estimate hydraulic characteristics of the production zone below
the base of the casing. Results of this test indicated a specific capacity of approximately

20 gpm/ft.

ASR-1 Step Test

The step pumping test was conducted on ASR-1 on November 21, 1996. The purpose of the
test was to evaluate water level drawdown in the well at three different pumping rates.
From this information, hydraulic characteristics and pumping water level could be

determined to assist in final pump design.

To perform the test, a temporary vertical turbine pump was installed at ASR-1, with the
pump set to a depth of 100 feet bpl on 14-inch column pipe. A pressure gauge was used to
measure and record discharge pressure. Temporary, 16-inch PVC piping was set up to
convey water from the drilling pad at ASR-1 to the onsite 1-MG storage tank. During the
test, the 1 MG tank was allowed to gravity flow via temporary piping from the 1 MG tank
to the onsite lift station for disposal. Static water level prior to the test was approximately
21 feet above pad level. An in-line flowmeter with totalizer was used to measure flow. The

test was conducted at three flow rates, and resuilts are summarized in Table 4-2 below:

Table 4-2
Summary of Step-Test Results at ASR-1
Flow Rate Drawdown Specific Capacity
{gpm) (feet) (gpmtt)
1,050 11.58 90.6
1,825 29.58 61.6
2,950 57.68 811

Figure 41 displays drawdown data versus time for the three pumping rates of the step test.
From this data, optimum well recharge and recovery rates were determined and assisted in
final pump selection. Based on the above information, the final design recharge rate was
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1,800 gpm, and the final recovery rate was 2,100 gpm. Water availability and head
conditions within the 20-inch raw water main and ASR well will determine actual recharge
and recovery rates.

ASR-1 Constant Rate Test

A 24-hour, constant-rate (1,000 gpm) pumping test was conducted at ASR-1 on

November 26, 1996. The purpose of this test was to evaluate aquifer characteristics of the
proposed storage zone. The 1,000-gpm pumping rate was the greatest flow rate that could
be conveyed to the 1-MG storage tank and lift station during a 24-hour period. Water levels
were measured in both ASR-1 and MW-1 before, during, and after pumping ASR-1. The
same apparatus described for the step test was used for the 24-hour test.

Data from the 24-hour aquifer test are presented in Appendix I. The data were analyzed by
the Walton (1962) method for leaky aquifers, the Cooper-Jacob straight-line method, and the
Theis recovery method. These data are summarized in Table 4-3 below, and indicate an
average transmissivity of 275,000 gallons per day per foot (gpd/ ft), and a storage coefficient
0f 7.95 X 10° . These data can be used to evaluate aquifer response based on future
operating conditions in the ASR well. The data did not indicate leakance from above or

below the storage zone, a positive indicator for the potential to store and retrieve water.

Table 4-3
Summary of Aquifer Test Analysis

Transmissivity (T) Storage Coefficient (S)

Method Well (gpdft) {dimensioniess)
Waiton MW-1 216,000 1.06 X 10"
Cooper-Jacob MW-1 278,000 53X 10°
Theis Recovery MW-1 329,000 NA
Average 275,000 7.95 X 10°

Water Quality

Background water quality samples were obtained at both ASR-1 and MW-1 to establish
baseline water quality prior to cycle testing. The FDEP construction permit specified that
samples be analyzed for primary and secondary drinking water standards (DWS) param-
eters and the minimum criteria parameters commonly known as “freefroms”. Additionally,

the BCDH requested that the samples be analyzed for unregulated organic compounds.

ASR-1 was sampled on December 3, 1996, and MW-1 was sampled on March 12, 1997.
Results of these analyses are summarized in Table 4-4, and laboratory analytical reports are
presented in Appendix J.
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Table 4-4

Background Water Quality Data, BCOES ASR Prolect

CH2M HILL Confidential

Primary Drmklng Water Standards: Inorganics
ASR-1 MW-1
Date MCL 12/3/96 anzma7
Parameter {mg/L) (mg/L) (mg/L)
Antimony 0.006 <0.0060 <0.0050
Arsenic 0.05 <0.010 <0.010
Asbestos 7 MFL 0.00 0.00
Barium 2 <0.010 <0.010 I
Beryllium 0.004 <0.00040 <0.00040
Cadmium 0.005 <0.0050 <0.0050
Chromiumn 0.10 <(0.010 <0.010
Cyanide 0.20 <0.010 <0.010
Fluoride 4.0 1.10 1.10
Lead 0.015 <0.0050 <0.0050 ||
IMercury 0.002 <0.00020 <(3.00020
Nickel 0.1 <0,040 <0.040
Nitrata (as N) 10.0 <(.050 <0.050
Nitrite (as N) 1.0 <(.050 <(0.050
Selenium 0.05 <0.0020 <0.035
Sodium 160 970 1,100
Thallium 0.002 <0.0020 <0.0020
Turbidity 1 NTU 16 0.59
{Coliform, Total {col/100 mi) <1 720
Primary Drinking Water Standards: Volatile Organics _
Parameter MCL ASR-1 MW-1
(ug/L) (uglL) . (ug/L)
THMs (Total) 100 <0.50 <0.50
Trichloroethene 3 <0.50 <0.50
Tetrachioroethene 3 <0.50 <0.50
Carbon Tetrachloride 3 <0.50 <0.50
Vinyl Chloride 1 <0.50 <(0.50 Il
1,1,1-Trichloroethane 200 <0.50 <0.50 |
1,2-Dichloroethane 3 <0.50 <0.50
Benzens 1 <0.50 <0.50
Cis-1,2-Dichloroathene 70 <0.50 <(.50
1,1-Dichloroethene 7 <0,50 <0.50
1,2-Dichloropropane 5 <0.50 <0.50 i
Ethylbenzene 700 <0.50 <0.50 |
Monochlorobenzene 100 <0.50 <0.50 “
1,2-Dichlcrobenzene 600 <0.50 <0.50
1,4-Dichlorobenzene 75 <0.50 <0.50
Styrene 100 <0.50 <0.50
Toluene 1,000 4.4 <0.50
Trans-1,2-Dichloroethene 100 <0.5 <0.5
Xylenes (Total) 10,000 <0.5 <0.5 i
Dichloromethane {Methylene i
Chloride) 5 <1.0 <1.0
1,2,4-Trichlorobenzene 70 <05 <0.5
1,1,2-Trichloroethane NA <0.5 <.5
Ethylene Dibromide 0.02 <0.020 <0.020
Dibromochloropropans 0.2 <0.020 <0.020
8/14/97
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Background Water Quality Data, BCOES ASR Project

Table 4-4

Primary f)rinking Water Standards: Organics
Parameter MCL ASR-1 MW-1
(ug/L) (uglL) (ugh)
Pesticides/PCBs
Alachlor 2 <1.0 <1.0
Atrazine 3 <1.0 <1.0
Simazine 4 <1.0 <1.0
Endrin 2 <0.40 <0.020 <||
Lindane 0.2 <0.20 <0.010
Methyoxychlar 40 <0.50 <0.50
Toxaphens 3 <1.0 <1.0
Chiordane 2 <0.20 <010
Heptachlor 0.4 <0.20 <0.010
Heptachlor Epoxide 0.2 <(.40 <0.020
Aroclor-1016 NA <10 <(.50
Aroclor-1221 NA <10 <0.50
Aroclor-1232 NA <10 <0.50
Aroclor-1242 NA <10 <0.50
Aroclor-1248 NA <10 <0.50 k
Aroclor-1254 NA <10 <0.50
Aroclor-1260 NA <0.50 <0.50 )
Herbicides
2,4-D 70 <0.50 <0.50
2,4,5-TP (Silvex) 50 <0.50 <(.50
Pentachlorophenol 1 <1.0 <1.0 it
Picloram 500 <0.50 <0.50 |
Dalapon 200 <10 <10 J!
Dinoseb 7 <0.50 <0.50
“Base Neutrais
Hexachlorobenzene 1 <1.0 <0.050 i
Hexachlorocyclopentadiene 50 <1.0 <0.050 ﬁ'
iBenzo(a)pyrene 0.2 <().20 <0.20
Di(2-ethylhexyl)phthalate 6 <2.0 <2.0 I
Di(2-ethylhexyl)adipate 400 .<2.0 <2.0 1
Other Organics |
Carbofuran 40 <1.0 <1.0
Oxamyl (Vydate) 200 <1.0 <1.0
Endothall 100 <10 <10
Glyphosate (Roundup) 700 <150 <150 i
Diquat 20 <1.0 <1.0 i
Primary Drinking Water Standards: Hadionuclides
i Parameter T MCL ASR-1 MW-1
h&adium 266 and 228 5pCiAl 3.6+/-0.11 3.3+/-0.11
|Gross Alpha 15pCi 25+/-38 13+/-43 1
8/14/97
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Table 4-4

Background Water Quality Data, BCOES ASR Project

CH2M HILL Confidential

Secondary l-)rinking Water Standards
Parameter MCL ASR-1 MW-1
(mg/L) (mg/L) (mg/L)
Aluminum 0.2 <0.,20 <0.20
Chloride 250 1,900 1,900
Copper 1.0 <(.025 <0.025
Color 15 PCU 5 10
Fluoride 2.0 1.10 1.10
Foaming Agents (MBAS) 0.5 <0.10 0.18
iron 0.3 0.082 <0.050
Manganese 0.05 <0.010 <0.010
Odor 3TON 16 16
pH (at Collection Point) 6.5 -8.5 7.5 7.5
Silver 0.1 <0.010 <0.010
Sulfate 250 380 460
Total Dissolved Solids {TDS) 500 3,200 2,600
Zinc 5 0.05 <0.020
: Other Parameters 1
2,3,7,8-TCDD NA <2.8 <5.0
Ammonia NA 0.98 0.58
TKN NA 0.93 0.72
Total Phosphorous NA <0.10 <0.10
Total Nitrogen NA 0.93 0.72
BOD (5-day) NA <0.20 <2.0
Chemical Oxygen Demand NA NA 60
Group | Unregulated Pesticides
Parameter MCL ASR-1 MW-1
(ug/L) (ugl) (ught)
Butachlor NA <1.0 <1.0
Meatolachlor NA <1.0 <1.0
Metribuzin NA <1.0 <1.0
Aldrin NA <020 «<0.010
[Dieldrin NA <0.40 <0.020
C Group | Unregulated Herbicides "
Dicamba NA <(.50 <0.50
(-iroup | Unregulated Carbamates
Aldicarb NA_ <0.50 <0.50
Aldicarb Sulfone NA <0.50 <0.50
Aldicarb Sulfoxide NA <0.50 <0.50
Carbaryl NA <1,0 <1.0
3-Hydroxycarbofuran NA <1.0 <1.0 1
Methomyi NA <1.0 <1.0 i
8/14/97
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Table 4-4

Background Water Quality Data, BCOES ASR Project

Group |l Unregulated Purgeable _o_ganics
Parameter MCL ASR-1 MW-1
_ (uglL) {ugi) (ug/t)
Bromobenzene NA <0.50 <0.50
Bromodichloromethane NA <0.50 <(.50
Bromoform NA <0.50 <0.50
Bromomethane NA <0.50 <(3.50 "
Chilaroethane NA <050 <0.50
Chloroform NA <0.50 <0.50 1
Chloromethane NA <0.50 <0.50 il
Dibromochloromethane NA <0.50 <0.50
DiChlorodiflucromethane NA <0.50 <0.50
P-Chiorotoluena NA <0.50 <0.50
Dibromomethans NA <0.50 <0.50
1,1-Dichloroethane . NA <0.50 <0.50
cis-1,3-Dichloropropens NA <0.50 <0.50
trans-1,3-Dichloropropene NA <0.50 "<0.50
1,3-Dichloropropylena NA <0.50 <0).50
1,3-Dichloropropane NA <0.50 <0.50
2,2-Dichloropropane NA <().50 <0.50 %
Trichlorofluoromethane NA <0.50 <0.50
1,2,3-Trichloropropane NA <0.50 <0.50 #
1,3-Dichlorobenzene NA <Q.50 <(.50
1,1,1,2-Tetrachlorcethane NA <0.50 <0.50 i
1,1,2,2-Tetrachloroethane NA <0.50 <0.50 I
Methyi-tert-butyl ether (MTBE) NA <0.50 <0.50
1,1-Dichloropropene NA <0.50 <0.50
o-Chlorotoluene NA <0.60 <(}.50
Group lll Unregulated Acid Extractables
2-Chlerophencl NA <10 <10
2-Methyl-4, §-dinitrophenol NA <50 <50
Phenol ’ NA <10 <10
2,4,6-Trichlorophenol NA <10 <10
Group Il Unregulated BN Extractables
Butylbenzylphthalate NA <10 <i0
[Di-n-butyiphthalate NA <10 <10
Diethylphthalate NA <10 <10
Dimethylphthalate NA <10 <10
2,4-Dinitrotoluene NA <10 <10
Di-n-octylphthalate NA <10 <10 |
Isophorone NA <10 <10 i
Anthracene NA <10 <10
[Naphthalene NA <10 <10
|Phenanthrene NA <10 <10

1. Maximum Contaminant Leve! (MCL) per Rules 17-650.310 and 17-550.320, FAC.

2. Analyses conducted by Savannah Laboratories

CH2M HILL Confidential 8/14/97
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Water quality data from ASR-1 is consistent with other data from wells completed within
the Floridan aquifer system. The brackish waters of the Floridan aquifer system are known
to contain higher dissolved solids concentrations than that of the Biscayne aquifer, for
example. Inorganic parameters that exceed maximum contaminant levels (MCLs) from the
ASR-1 water sample include sodium (970 mg/L), chloride (1,900 mg/L), sulfate (380 mg/L)}
TDS (3,200 mg/L) and odor (16 TON). The high odor level is consistent with that of a strong
hydrogen sulfide odor observed during drilling operations. The only organic parameter
detected was toluene (4.4 pg/L), though significantly below its MCL of 1,000pg/L. The
gross alpha concentration (25 +/-38 pCi/L) may have exceeded its MCL (15 pCi/L).
However, the relatively high turbidity levels in this sample (16 NTUs) may have resulted in
a false positive reading for this parameter. Data from MW-1 are consistent with ASR-1, but
the gross alpha level in this well (13 +/-3 pCi/L} was below the MCL.
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SECTION 5

Mechanical Integrity Testing

Mechanical integrity testing (MIT) of MW-1 was performed by conducting a casing pressure
test. MIT testing of ASR-1 was performed by conducting a cement bond log (CBL), a casing
pressure test, and a video survey of the completed well.

MW-1

On September 10, 1996, a casing pressure test was successfully performed on MW-1
following cementing of the final 6-5/8-inch steel casing. The cement plug at the base of the
casing served as a seal to facilitate the test. The pressure test was performed by filling the
casing with freshwater to eliminate air from inside the casing, and sealing the wellhead
with a welded steel plate. The casing was then pressurized to 100 psi with a high pressure
pump. A 200-psi calibrated pressure gauge was used to measure casing pressure. A sum-
mary of the casing pressure test data sheet is presented in Appendix K. A copy of the pres-
sure gauge calibration certificate is provided in Appendix L. One hour after establishing the
initial pressure at 100 psi, the pressure was recorded at 99 psi. The 1 psi loss was well
within the 5 percent limit (5 psi) specified by FDEP. The casing pressure test was observed
by Mr. Mark Schilling from CH2M HILL and Mr. Len Fishkin from FDEP. A total of

2.25 gallons of water was drained from the casing while pressure was released.

ASR-1

On November 1, 1996, a casing pressure test was successfully performed on ASR-1
following cementing of the final 16-inch steel casing. The cement plug at the base of the
casing served as a seal to facilitate the test. The pressure test was performed by filling the
casing with freshwater to eliminate air from inside the casing, and sealing the wellhead
with a welded steel plate. The casing was then pressurized to 150.75 psi with a high pres-
sure pump. A 200-psi calibrated pressure gauge was used to measure casing pressure. A
summary of the casing pressure test data sheet is presented in Appendix K. A copy of the
pressure gauge calibration certificate is provided in Appendix L. One hour after establish-
ing the initial pressure at 150.75 psi, the pressure was recorded at 143.5 psi. The 7.25 psi loss
was within the 5 percent limit specified by FDEP. The casing pressure test was observed by
Mr. Peter Kwiatkowski from CH2M HILL and Mr. Mark Silverman from FDEP. A total of
4.3 galions of water was drained from the casing while pressure was released.

DFE/LSB84/971810013.00C 5-1



On December 3, 1996, the cement behind the ASR-1 casing was evaluated by conducting a
CBL log from the base of the 16-inch-diameter steel casing at 995 feet bpl to pad level. The
CBL log demonstrates an adequate cement bond around the 16-inch casing from 995 feet
bpl to pad level. A copy of the CBL log is presented in Appendix G.

A video survey of ASR-1 was conducted on December 3, 1996. The video survey showed no
inconsistencies and the 16-inch steel casing appeared in good condition. Casing joints were
visible throughout the casing string. The video survey was conducted from pad level to
1,200 feet bpl at the borehole terminus. Fractures and several large cavities were observed
between 1,081 and 1,095 feet bpl. The video survey summary and video tape are provided
in Appendix M.
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SECTION b

Cycle Testing Plan

Background

Upon approval from FDEP, operational (cycle) testing of the ASR facility will begin. Cycle
testing will be conducted to evaluate hydraulic performance of the ASR system, and
determine water quality effects of storage of water in the ASR zone. Cycle testing will
include variable periods of recharge, storage, and recovery as outlined in Table 6-1, and
described below. For planning purposes, the recharge and recovery rates assumed in this
cycle testing plan are 3 mgd, based on the actual design. Some variation in these rates
should be anticipated, due to water availability and ambient pressure in the 20-inch raw

water main used to convey water to the ASR system.

Table 6-1
Cycle Testing Plan
Cycle Recharge Recovery Recharge Storage Recovery
Number (MG) {MG) {days) (days) (days)
1 30 30 10 0 5
2 270 120 90 0 40
3 276 165 90 0 55
4 270 120 a0 30 40
5 270 1685 g0 a0 55
6 450¢ 210 15 120 70

Note: MG = million gallons

A significant change in water quality in the ASR zone is expected to occur during cycle
testing as a result of introducing fresh water into the brackish water of the ASR zone. By
monitoring water quality parameters in the Floridan Aquifer Monitor Well (MW-1),
approximately 270 feet away from the ASR well, the movement of the fresh water bubble
will be observed. Recovered water will be monitored to ensure that the recovered water
does not exceed drinking water standards for TDS (500 mg/L)} or chloride (250 mg/L) for
each cycle.

DFE/G73030005/SET304.00C



During cycle testing, recovery efficiencies (recovery volume/recharge volume) will be
calculated for each cycle. It is anticipated that recovery efficiencies will progressively

increase throughout each of the cycles.

Cycle 1

The first cycle will consist of a short recharge and recovery period to allow for a preliminary
evaluation of the ASR system hydraulic performance, and to establish the water quality
effects of recharge water on the ASR zone. Cycle 1 will begin with recharging the ASR zone
for 10 days, followed immediately by recovery at the same rate. Recovery will continue
until water quality indicates specific conductance increases to above 1,000 micromhos/cm.
This is based on keeping the recovered water from exceeding drinking water standards for

chloride and TDS.

Cycle 2

The second cycle will consist of a recharge and recovery mode with no storage period, and
begin immediately after Cycle 1. The purpose of this cycle is to obtain baseline data on a
cycle with a duration similar to that expected during normal operation. The recharge
portion of the cycle is designed to simulate a typical wet season period when excess water is
available. Recharge will occur for 90 days, followed immediately by recovery at the same
rate. Recovery will continue until specific conductance of the recovered water reaches

1,000 micromhos/cm.

Cycle 3

The third cycle will be the same as Cycle 2. It will consist of a recharge and recovery mode
with no storage period, and begin immediately after Cycle 2. The purpose of Cycle 3 is to
observe if there is any increase in recovery efficiency over Cycle 2. Recharge will occur for
90 days, followed immediately by recovery at the same rate. Recovery will continue until

specific conductance of the recovered water reaches 1,000 micromhos/cm.
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Cycle 4

The fourth cycle will be similar to Cycles 2 and 3, but will include a 30-day storage period
between recharge and recovery. The purpose of Cycle 4 is to observe the effects of the
30-day storage period on recovery efficiency and water quality. Cycle 3 will begin with
recharging for 90 days, followed immediately by recovery at the same rate. Recovery will

continue until specific conductance of the recovered water reaches 1,000 micromhos/cm.

Cycle 5

The fifth cycle will be similar to Cycle 4. The purpose of Cycle 5 is to observe if there is any
increase in recovery efficiency over Cycle 4. Cycle 5 will begin with recharging for 90 days,
followed by a 30-day storage period. Following this, recovery will occur at the same rate

until specific conductance of the recovered water reaches 1,000 micromhos/cm.

Cycle 6

The sixth cycle will approximate planned operation of the facility. Recharge will occur for
153 days, corresponding to historical water availability during the wet season. Storage will
occur for 120 days after recharge, corresponding to a seasonal, low-demand period.
Following this, recovery will occur for 70 days during high-demand periods. Recovery will
occur at the same rate until specific conductance of the recovered water reaches

1,000 micromhos,/cm.
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Department of
Environmental Protection

Southeast District
Lawton Chiles P.O. Box 15425 Virginia B. Wetherell
Governar o West Palm Beach, Florida 33416 Secretary

SEP 1 7 1997

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

In the Matter of an
Application for Permit by:

Mr. Willie Horton BROWARD COUNTY

Director of Office of Environmental Services UIC - BCOES Class V, Group 7
Broward County Office of Environmental Services Raw Water ASR Well ASR-1
2555 W. Copans Road File: UC 06-242413

Pompano Beach, Florida 33069

INTENT TO ISSUE

The Southeast District Office of the Florida Department of Environmental Protection (Department or FDEF)
. hereby gives notice of its Intent to Issue a permit (draft copy enclosed) for the proposed project as detailed in the
application specified above. The Southeast District is issuing this Intent to Issue for the reasons stated below.

The applicant, the Broward County Office of Environmental Services, applied on December 14, 1993 to the
Department for a permit to construct and operationally test, with raw waters from the Biscayne aquifer, a Class V
16-inch outside diameter (O.D.) aquifer storage and recovery (ASR) well, ASR-1, and an associated 6-inch O.D.
Floridan aquifer monitor well, ASR MW-1. The ASR well system is located at the Broward County 2A Water
Treatment Plant, 1390 NE 50th Street, Pompano Beach, Florida 33064. The well will be used to store and recover
raw waters from the Biscayne aquifer, by injection into the interval from 995 to 1,200 feet below land surface in the
Upper Floridan aquifer. Under this permit, modification to Monitor Well ASR MW-1 may be authorized and/or an
additional Floridan aquifer monitor well may also be constructed.

The Department has permitting jurisdiction under chapter 403 of the Florida Statutes and chapters 62-4,
62-520, 62-522, and 62-528, 62-550, 62-600 and 62-601 of the Florida Administrative Code. The project is not
exempt from permitting procedures. The Department has determined that a construction permit is required for the
proposed work.

Under section 403.815 of the Florida Statutes and rule 62-103.150 of the Florida Administrative Code, you
(the applicant) are required to publish at your own expense the enclosed Notice of Intent to Issue Permit. The notice
must be published one time only within 30 days in the legal ad section of a newspaper of general circulation in the
area affected. For the purpose of this rule, “publication in a newspaper of general circulation in the area affected"
means publication in a newspaper meeting the requirements of sections 50.011 and 50.031 of the Florida Statues, in
the county where the activity is to take place. Where there is more than one newspaper of general circulation in the
county, the newspaper used should be one with significant circulation in the area that may be affected by the permit.
If you are uncertain that a newspaper meets these requirements, please contact the Department at the address or .-
telephone number listed below. The applicant must provide proof of publication to the Department, at FDEP, UIC
. Section, P.0. Box 15425, West Palm Beach, FL. 33416 within seven days of publication. Failure to publish the
notice and provide proof of publication within the allotted time may result in the denial of the permit.

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”™

Printed on recycled paper.



Broward County Office of Environmental Services
FDEP File No. UC-06-242418
Page 2 of 3

The Department will issue the permit with the attached conditions unless a timely petition for an
administrative hearing is filed under sections 120.569 and 120.57 of the Florida Statutes.

A person whose substantial interests are affected by the Department’s proposed permitting decision may
petition for an administrative hearing in accordance with sections 120.569 and 120.57 of the Florida Statutes. The
petition must contain the information set forth below and must be filed (received) in the Department's Office of
General Counsel, 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Florida, 32399-3000. Petitions
filed by the permit applicant or any of the parties listed below must be filed within fourteen days of receipt of this
notice of intent. Petitions filed by any other person must be filed within fourteen days of publication of the public
notice or within fourteen days of receipt of this notice of intent, whichever occurs first. A petitioner must mail a
copy of the petition to the applicant at the address indicated above, at the time of filing. The failure of any person
to file a petition within the appropriate time period shall constitute a waiver of that person’s right to request an
administrative determination (hearing) under sections 120.569 and 120.57 of the Florida Statutes, or to intervene
in this proceeding and participate as a party to it. Any subsequent intervention will be only at the discretion of the
presiding officer upon the filing of a motion in compliance with rule 28-106.205 of the Florida Administrative
Code.

A petiion must contain the following information:

(a) The name, address, and telephone number of each petitioner; the Department’s permit identification
number and the county in which the subject matter or activity is located,;

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

(c) a statement of how each petitioner's substantial interests are affected by the Department's action;

{d) a statement of the material facts disputed by the petitioner, if any; *
(&) a statement of facts that the petmoner contends warrant reversal or modification of the Department's
actmn

(f) a statement of which rules or statntes the petitioner contends require reversal or medification of the
Department's action; and

(g) a statement of the relief sought by the petitioner, stating precisely the action that the petitioner wants
the Department to take.

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

[This space intentionally left blank]



Broward County Office of Environmental Services
FDEP File No. UC-06-242418
Page 3 of 3

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

Executed in the City of West Palm Beach, Florida.

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

* %W/%7

R_wero-deAngar Date
ctor of District Mana ent
Southeast District
P.O. Box 15425
West Palm Beach, FL 33416

CRAJAMWW%nias” 7
Enclosures: Notice of Intent to Issue Permit
Draft Operation Permit
Copies furnished to: »
Anne Murray, MW/PLNT Richard Deuerling, FDEP/TLH Nancy Marsh, USEPA/ATL
Garth Hinckle, BCDNRP Ron Reese, USGS/MIA Steve Anderson, SEWMD/WFB
John Morra, FDEP/WFB Lynette Ciardulli, OGC Phong Nguyen, BCPHU

CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby certifies that this NOTICE OF INTENT TO ISSUE
and all copies were mailed before the close of business on F,_ £ tothe listed persons.

7 {9‘9)

SEP 1 7 1997

Date




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
NOTICE OF INTENT TO ISSUE PERMIT

The Florida Department of Environmental Protection (Department or FDEP) gives notice of its intent to issue
a construction permit (Permit No. UC-06-242418) to Mr. Willie Horton, Director of the Broward County Office of
Environmental Services, 2555 W. Copans Road, Pompano Beach, Broward County, Florida 33069, to complete
construction and operationally test, with raw waters from the Biscayne aquifer, one Class V, Group 7, 16-inch
outside diameter (O.D.) aquifer storage and recovery (ASR) well, ASR-1, and an associated 6-inch O.D., single-
zone Floridan aquifer monitor well, ASR MW-1. The ASR system also includes one previously installed Biscayne
aquifer monitor well, MW-4, The ASR system is located at the Broward County 2A Water Treatment Plant (WTP),
1390 NE 50th Street, Pompano Beach, Florida 33064.

Under the proposed permit, the purpose of the ASR system will be to store and recover waters from the
Biscayne aquifer, by injection into a suitable storage zone in the Upper Floridan aquifer. The proposed injectate is
raw water withdrawn from public water supply wells located at the Broward County North System Regional
Wellfield (NSRW) and the Broward County 2A WTP.

The ASR well has been constructed with 16-inch diameter stesl casing extending to a depth of
approximately 995 feet below land surface (bls) and a nominal 16-inch borehole extending to depth of
approximately 1,200 feet (bls). The Floridan aquifer monitor well has been completed into the same interval that is
to be used for ASR.

A person whose substantial interests are affected by the Department’s proposed permitting decision may
petition for an administrative hearing in accordance with sections 120.569 and 120.57 of the Florida Stantes. The
petition must contain the information set forth below and must be filed (received) in the Department's Office of
General Counsel, 3900 Commonwealth Boulevard, Mail Station 33, Tallahassee, Florida, 32399-3000. Petitions
must be filed within fourteen days of publication of this public notice or within fourteen days of receipt of the
notice of intent, whichever occurs first. A petitioner must mail 2 copy of the petition to the applicant at the
address indicated above, at the time of filing. The failure of any person to file a petition within the appropriate
time period shall constitute a waiver of that person’s right to request an administrative determination (hearing)
under sections 120.569 and 120.57 of the Florida Statutes, or to intervene in this proceeding and participate as a
party to it. Any subsequent intervention will be only at the discretion of the presiding ofﬁcer upon the filing of a
motion in compliance with rule 28-106.205 of the Florida Administrative Code.

A petition must contain the following information: (a) The name, address, and telephone number of each
petitioner; the Department’s permit identification number and the county in which the subject matter or activity is
located; (b) a statement of how and when each petitioner received notice of the Department’s action; (¢} a
statement of how each petitioner's substantial interests are affected by the Department's action; (d) a statement of
the material facts disputed by the petitioner, if any; (e) a statement of facts that the petitioner contends warrant
reversal or modification of the Department’s action; (f} a statement of which rules or statutes the petitioner
contends require reversal or modification of the Department's action; and {g) a statement of the relief sought by
the petitioner, stating precisely the action that the petitioner wants the Department to take.

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

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

The draft permit is available for public inspection during normal business hours, 8:00 a.m. to 5:00 p.m.,
Monday through Friday, except legal holidays, at the Department of Environmental Protection, Southeast District
office, 400 North Congress Avenue, West Palm Beach, Florida 33401. Please contact Bill Cocke at (561)
681-6691 for additional information or to obtain a copy of the draft permit.



Department of
Environmental Protection

Southeast District

Lawton Chiles _ P.O. Box 15425 Virginia B. Wetherell
Governor . Woest Palm Beach, Florida 33416 Secretary
NOTICE OF PERMIT
CERTIFIED MAIL BROWARD COUNTY
RETURN RECEIPT REQUESTED UIC - PLANTATION CENTRAL WTP

FILE: UC-06-242418 (ASR-1, MW-1)
Mr. Willie Horton
Director of Office of Environmental Services
Broward County Office of Environmental Services

2555 W. Copans Road
Pompano Beach, Florida 33069
- Dear Mr. Horton:

Enclosed is Permit Number UC-06-242418, to complete construction of one Class V, Group 7 ASR well,

ASR-1, and an associated Floridan aquifer monitor well, ASR MW-1, and to operationally test the ASR system with

. raw water, issued pursuant to Section(s) 403.087, Florida Statutes and Florida Administrative Codes 62-4, 62-520,
62-522, 62-528 and 62-550. The system is located at the Broward County 2A Water Treatment Plant (WTF).

_ Any party to this Order (permit) has the right to seek judicial review of the permit pursuant to Section 120.68,
Florida Statutes, by the filing of 2 Notice of Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure,
with the Clerk of the Department in the Office of (E}eneral Counsel, Mail Stop 35, 3900 Commonwealth Bivd,,
Tallahassee, Florida 32399-3000; and by filing a copy of the Notice of Appeal accompanied by the applicable filing
fees with the e;p ropriate District Court of Appeal. The Notice of Appeal must be filed within 30 days from the date
this Notice is filed with the Clerk of the Department.

. Should you have an{ guestions, lease contact William W. Cocke, P.G. or Mark A. Silverman, P.G., of this
office, telephone (561) 681-6691 or (561) 681-6695, respectively.

Executed in West Palm Beach, Florida.

-

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Carlos Rivero-deAguilar Date
Director of District Management
Southeast District
CRAIAM:WWC:ms:dz
Copies fumished to:
Anne Murray, MW/PL Richard Deuerling, FDEP/TLH Wancy Marsh, USEPA/ATL
Garth Hinckle, BCDNRP Ron Reese, USGS/MIA Steve Anderson, SFWMD/WPB
John Morra, FDEF/WFPB Lynette Ciardulli, OGC Phong Nguyen, BCPHU
CERTIFICATE OF SERVICE

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

Clerk Stamp

. _FILING AND ACKNOWLEDGMENT FILED, on this date, pursuant to the §120.52, Florida Statutes,
with the designated Department Clerk, receipt of which is hereby acknowledged.

. Clerk Date

“Protect, Conserve and Manage Flarida’s Enviranment and Natural Rescurces”

Printed on recycled paper.



Department of
Environmental Protection

Southeast District

Lawton Chiles P.O. Box 15425 Virginia B. Wetherell
Governor . West Palm Beach, Florida 33416 Secretary

PERMITTEE: I. D. NUMBER: 5006M06093
Mr, Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242418
Director of Office of Environmental Services DATE OF ISSUE:
Broward County Office of Environmental Services EXPIRATION DATE:
2555 W, Copans Road ' COUNTY; Broward
Pompano Beach, FL 33069 LATITUDE/LONGITUDE: 26°17'35"N/80°06'25"W

PROJECT: Class V, Group 7 ASR Well ASR-1 and
Monitor Well ASR MW-1

PROJECT: Permit to complete construction of Aquifer Storage and Recoverg' (ASR) Well ASR-1 and associated
lgl_undan Aqﬁer Monitor Well ASR MW-1, and 1o operationally test the ASR. system with raw waters from the
iscayne aquifer.

This permit is issned under the provisions of Chapter 403,087, Florida Statutes, and Florida Administrative Code
(F.A.C.) Rules 62-4, 62-520, 62-522, 62-528 and 62-550. The above named permittee is hereby authorized to
perform the work or operate the facility shown on the application and approved drawing(s), plans, and other
?olcl:uments attached hereto or on file with the Department and made a part hereof and specifically described as
ollows: ) .

TO COMPLETE CONSTRUCTION AND OPERATIONALLY TEST: One Class V, Group 7, 16-inch outside

diameter (Q.D.) aquifer storage and recovery (ASR) well, ASR-1. The ASR well will be used to store and recover

waters from the Biscayne a%uifer, by injection at the Broward County 2A Water Treatment Flant (WTF) into a

suitable storage zone in the Upper Plorid]an §Iuifer. The proposed injectate is water withdrawn from public water
. sug ly wells Iocated at the Broward County North System Regional Wellfield (NSRW) and the Broward County
2 %?V iP. The ASR injection zone is constructed between approximately 995 feet and the total depth of the well
at 1,200 feet below land surface (bls). The water quality in the storage zone and the lateral movement of the
stored water shall be monitored by a single-zone, 6-inch O.D., Floridan aquifer monitor well, ASR MW-1. This
monitor well is completed into the same interval that is to be used for ASR. The migration between underground
sources of drinking water (USDWSs) of fluids of significantly different water V&uality shall be menitored by
Monitor Well ASR MW-1 and Biscayne Aquifer Monitor Well K/IW -4, Monitor Well MW-4 has been previously
installed to monitor the public water supply wells at the 2A WTP, and has a monitoring interval of 100 feet to 144
feet bls. Under this permit, modification to Monitor Well ASK MW-1 may be authorized and/or an additionat
Floridan aquifer monitor well may also be constructed,

IN ACCORDANCE WITH: Application to Construct a Class V Aquifer Sto‘.ll’la}ge and Recovery Well System
received December 14, 1993; contract documents for the construction of the aquifer storage and recovery project
received December 14, 1993; a meeting between the Department, the Broward County ce of Environmental
Services (BCOES) personnel, South Florida Water Management District (SFWMDg gersonppl and BCOES’s
consultants on Janua?' 12, 1994; a Request for Information (RFI) sent January 21, 1994; additional information
received February 25, 1994; a meeting between the Department, BCOES personnel, SFWMD personnel and
BCOES’s consultants on March 17, 1994 in which additional information was requested by the Department,
additional information received Apnl 29, 1994; comrespondence ]éettaim'ng 1o a water ity criteria exemption
received Au%u.st 17, 1995, May 29, 1996, September 9, 1996, September 23, 1996, September 24, 1996, and
October 2, 1996; additional information received April 23, 1997 and June 25, 1997; publication of the Notice of
Draft Permit Ué-06-:242418 in the Sun Sentinel news;;]a;l:er on July 23, 1997; and consideration of receipt of
public comment received as a result of a public meeting held on August 26, 1997,

%%%fTED AT: The Broward County 2A WTP, 1390 N.E. 50th Street, Pompano Beach, Broward County, Florida

TO SERVE: The Broward County 2A WTP Service Area.
SUBJECT TO: General Conditions 1-17 and Specific Conditions 1-10.
Page 10f 13

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

“Protect, Conserve and Manage Florida’s Environment and Natural Resources™
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GENERAL CONDITIONS:

The following General Conditions are referenced in Florida Administrative Code Rule 62-4.160.

1.

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

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

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

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

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

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

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

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

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

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

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

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

(b) The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the
noncompliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the noncompliance. The permittee shall be responsible for any and all damages which may
result and may be subject to enforcement action by the Department for penalties or for revocation of this
permit.
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10

11.

12,

13,

14,

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

The permittee agrees to comply with changes in Department rules and Florida Statutes after a reasonable time
for compliance; provided, however, the permittee does not waive any other rights granted by Florida Statutes
or Department rules. A reasonable time for compliance with a new or amended surface water quality
standard, other than those standards addressed in Rule 62-302.500, shall include a reasonable time to obtain
or be denied a mixing zone for the new or amended standard.

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

This permit or a copy thereof shall be kept at the work site of the peﬁnitted activity.
This pen:ﬁit also constitutes:

(a) Determination of Best Available Control Technology (BACT)

(b) Determination of Prevention of Significant Deterioration (PSD)

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

d

The permittee shall comply with the following:

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

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

{c) Records of monitoring information shall include;

1. the date, exact place, and time of sampling or measurements

2. the person responsible for performing the sampling or measurements
3. the dates analyses were performed

4. the person responsible for performing the analyses

5. the analytical techniques or methods

6. the results of such analyses

15. When requested by the Department, the permittee shall within a reasonable time fumnish any information

required by law which is needed to determine compliance with the permit. If the permittee becomes aware
the relevant facts were not submitted or were incorrect in the permit application or in any report to the
Department, such facts or information shall be corrected promply.
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16. In the case of an underground injection control permit, the following permit conditions also shal! apply:

(a) All réports or information required by the Department shall be certified as being true, accurate and

complete.

(b) Reports of compliance or noncompliance with, or any progress reports on, requirements contained in
any compliance schedule of this permit shall be submitted no later than 14 days following each schedule

date.

(¢) Notification of any noncompliance, which may endanger health or the environment, shall be reported
verbally to the Department within 24 hours and again within 72 hours, and a final written report provided

within two weeks.

1. The verbal reports shall contain any monitoring or other information which indicate that any
contaminant may endanger an underground source of drinking water and any noncompliance
with a permit condition or malfunction of the injection system which may cause fluid migration

into or between underground sources of drinking water.

2. The written submission shall contain a description of and a discussion of the cause of the
noncompliance and, if it has not been comrected, the anticipated time the noncompliance is
expected to continue, the steps being taken to reduce, eliminate, and prevent recurrence of the

noncompliance and all information required by Rule 62-528.230(4)(b), FAC.

(d) The Department shall be notified at least 180 days before conversion or abandonment of an inje;:tion

well, unless abandonment within a lesser period of time is necessary to protect waters of the state.
17. The following conditions also shall apply to a hazardous waste facility permit.

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

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

manifest, to the Department.

2. Unmanifested waste report. Permittee shall submit an wmmanifested waste report to the

Department within 15 days of receipt of unmanifested waste.

3. Biennial report. A biennial report covering facility activities during previous calendar year
shall be submitted by March 1 of each even numbered year pursuant to Chapter 62-730, FAC

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

recovered material. The written submission shall contain:

1. A description and cause of the noncompliance.

2. If not corrected, the expected time of correction, and the steps being taken to reduce,

climinate, and prevent recurrence of the noncompliance.

(c) Reports of compliance or noncompliance with, or any progress reports on, Irequirements in any

comupliance schedule shall be submitted no later than 14 days after each schedule date.

(d) All reports or information required by the Department by a hazardous waste permittee shall be

signed by a person authorized to sign a permit application.
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PERMITTEE: 1. D. NUMBER: 5006M06093

Mr. Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242413
Director of Office of Environmental Services DATE OF ISSUE:

Broward County Office of Environmental Services EXPIRATION DATE:

SPECIFIC CONDITIONS:

1.  General Requirements DR AFT

a)

b)

©)

This permit is to complete construction of the Broward County 2A WTP Class V, Group 7 mfer
Storage and Recovery (ASR) Well ASR-1, and associated Floridan aquifer Monitor Well ASR -1,
and to operationally test, with raw waters from the Biscayne agquifer, the ASR system. Under this permit,
modification to Monitor Well ASR MW-1 may be authorized and/or an aadditional Floridan aquifer
monitor well may also be constructed. This permit does not authorize the construction or operational
testing of any other well or wells associated with the Broward County 2A WTP ASR system.

The measurement points for drilling and logging operations shall be surveyed and referenced to the
National Geodetic Vertical Datum (NGVD) of 19%9 prior to the onset of drilling activities for the ASR
well and associated monitor well.

Hurricane Preparedness - Upon the issuance of a “Hurricane Watch” by the National Weather Service,
the preparations to be made include but are not necessarily limited to the following:

i)  Secure all on-site salt and stockpiled additive materials to prevent surface and/or groundwater
contamination.

if) - Properly secure drilling equipment and rig(s) to prevent damage to well(s) and on-site treatment
_ process equipment.

2.  Construction and Testing Requirements

a)
b)

c)

d)

g2

Blow-out preventers shall be installed on the ASR well during any downhole construction activities-

tP}lressurf: gauges and flow meters must be installed on the ASR well prior to initiating ASR activities at
e site. -

Mechanical integrity of the ASR well shall be determined pursuant to Rule 62-528.300(6)(b)(2), F.A.C.
The pressure test for the final casing shall be accepted if tested with a fluid-filled casing at a high enough
pressure such that the well operating pressures will never exceed 66% of the test pressure. A test
tolerance of not greater than + or - %/6 must be certified by the engineer of record. Verification of
pressure gauge calibration, representative at the time of the test, must be provided with the certified test
report.

Department approval at a scheduled UIC-TAC meeting shall be based on the permittee’s presentation
that shows compliance with Department rules and this permit-

UIC-TAC meetings are scheduled on the 2nd and 4th Tuesday of each month subject to a ﬁve.(fg
workmE day prior notice and timely receipt of critical data by all UIC-TAC members and the Unite
States Environmenta! Protection Agency (EPA), Region IV, Atlanta. Emergency meetings may be
arranged when justified to avoid undue construction delays.

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

Within thirty (30) days of permit issuance, the permittee shall submit to the Southeast District office for
Department approval a complete set of signed and sealed, revised plan drawings (latest revision), which
are in agreement with the most recent design, and which address the following:

i)  The lack of connection to the finished water system, and

ii)  The location of permanent sampling points for both the injectate and the recovered waters.
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PERMITTEE: [. D. NUMBER: 5006M06093

Mr. Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242418

Director of Office of Environmental Services DATE OF ISSUE:

Broward County Office of Environmental Services EXFIRATION DATE:

SPECIFIC CONDITIONS: DR A FT

3. Quality Assurance/Quality Control Requirements

2) Pursuant to Rule 62-528.440(5)(b), F.A.C,, the Professional Engineer(s) of Record shall certify all

documents related to the completion of the ASR well system as an ASR facility. The Department shall
be notified immediately of any change of the Engineer(s{ of Record.

b) In accordance with Section 492, Florida Statutes, all documents prepared for the
qologlcalf’hydrogeologcal evaluation of the ASR well system shall be signed and sealed by a Florida
icensed Professional Geologist or qualified Florida Licensed Professional Engineer.

¢) Continuous on-site supervision by qualified personnel (engineer and geologist) is required during all

testing, geophysical logging, casing installation and cementing operations.
4. Reporting Requirements

&)  All reports and surveys reéquired by this permit shall be submitted concurrentiy to ail members of the
UIC-TAC and the United States Environmental Protection Agency, Region IV, Atlanta. The UIC-TAC
shall consist of representatives of the following agencies: ’

Department of Environmental Protection, West Palm Beach and Tallahassee

United States Geological Survey (USGS), Miami

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

Broward County Department of Natural Resource Protection (BCDNRP), Ft. Lauderdale
Broward County Public Health Unit (BCPHL), Ft. Lauderdale

b) The Department and other applicable agencies must be notified within twenty-four hours (24) of any
unusual or abnormal events occurring during construction, and in the event the Permittee is temporarily
unable to comply with the provisions of tEe Fermit (e.g., on-site spills, artesian flows, large volume
¢circulation losses, equipment damage due to: fire, wind and drillin difficulties, etc.) A written report
describing the incident shall also be given to the Department within five (5) days of the start of the event.
The final regort shall contain a complete description of the occurrence of the event, a discussion of its
cause(s), and the steps being taken to prevent recurrence of the event and all other information deemed
necessary by the Department.

¢)  An interpretation of all test results and geophysical logs must be submitted with all submittals.

d) Within one year after the initiation of cycle testing, or prior to obtainin%an operation pisermit, whichever
occurs first, an interim report shall be submitted to the Y)epamnent, the UIC-TAC and EPA. This report
shall include the following:

i)  An evaluation detailing the necessi?r, or conversely, the lack of necessitg of installing an additional
well to monitor the Floridan aquifer between the Broward County ASR well and the Deerfield
Beach ASR well, for the purpose of monitoring the lateral movement of the stored water and
protecting underground sources of drinking water (USDWs). For this evaluation, the permittee
shall use the water quality data obtained during operational testing to develop and calibrate a
model; which shall vpdate the analytical approach used to predict that the color, odor, and iron

standards would not be exceeded at the Deerfield Beach ASR well,

i) An evaluation detailing the necessity, or conversegf, the lack of necessity of modifying Floridan
Aquifer Monitor Well MW-1, and/or installing an additional Floridan aquifer monitor well, in order
to monitor overlying zones fincluding the uppermost interval of the Floridan acluzfqr , the water
quality in the storage zone, and migration between USDWs of fluids of significant éda erent water

uality. The evaluation shall include the results of water quality monitoring to date, an analysis
which may include modeling), and interpretations.
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PERMITTEE: . D. NUMBER: 5006M06093

Mr. Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242418
Director of Office of Environmental Services DATE OF ISSUE:
Broward County Office of Environmental Services EXPIRATION DATE: D
SPECIFIC CONDITIONS: R A F T
e) U%on completion of construction and the %ycle testing phase of operational testing, a final report shall be
submitted to the Department, the UIC-TAC and EPA. The report shall include, but not be limited to, all

information and data_ collected under Rules 62-528.605, 62-528.615, and 62-528.635, FAC, with
appropriate interpretations. To the extent possible, the report should include:

1) Transmissivity test data for the storage zone, with evaluation. .

ii}  Evaluation of the maximum ASR capacity within safe and economical pressure limits.

111% Detailed results and analysis of cycle testing,

iv) Operation and maintenance manual. '

v)  Record (as-built) drawings of the ASR well, surface equipment, instrumentation and appurtenances,
certified by the engineer of record. . )

vi) Summary of all water quality, water level and well performance data collected, with conclusions
and recommendations. ) .

vil) Well locations surveyed relative to permanent reference points by a Florida registered land

... surveyor, and located on a site plan by fatitude and longitude.

viii} Mill certificates for all casing. . . . .

ix) Evaluation detailing the necessity, or conversely, the lack of necessity of instafling an additional
well to monitor the Floridan aquifer between the Broward County ASR well and the Deerfield
Beach ASR well, in order to monitor the lateral movement of the stored water. [S.C. 4.Di)]

x)  Evaluation detailing the necessity, or conversely, the lack of necessity of modifying Floridan

* Aquifer Monitor Well MW-1, and/or installing an additional Floridan aquifer monitor well, in order
to monitor the water quality in the storage zone and to monitor for migration between USDWs of
fluids of significantly different water qua%ity. [S.C. 4.5ii)]

3. Operational Testing Requirements

a)  The operatjonal testing of the ASR well system with raw water under this permit shall not commence
without written authorization from the Department.

b} A draft operation and maintenance manual (or an updated version) must be submitted to the Department,
the UIC-TAC, and EPA prior to a request for system operational testing approval.

¢}  Prior to giaerat_ional testing approval, the followin% items must be submitted (with the request for
operational testing approval) for Department approval and UIC-TAC and EPA review:

i)  Downhole television survey of final casing, with interpretations.

i1)  Geophysical logs with interpretations.

;11; Certification of mechanical integrity and interpreted test data.

iv) Transmissivity test data with evaluation. . .

v) Background water quality data (monitor and storage zones) to include primary and secondary
.. drinking water standards and minmmum criteria parameters as attached. o o
vi) Injectant analysis of dpnmary and secondary drinking water standards and minimum criteria

... parameters, as attached. ) L _

vii) ?rfac.e equipment completion certification or certification of interim completion for the purposes
of testing.

viii) Signed and sealed record (as-built) engineering drawings of all well construction, subsurface and
surface equipment, and appurtenances. These drawings shall include the location of permanent

. . sampling points for both the injectate and the recovered waters.

ix) Cycle testing plan. : . .

x) Demonstration that the monitor zone in each monitor well has sufficient yield for collection of a
representative sample.

d) Prior to the authorization of operational testing by the Department, the County will contact the
Underground Injection Control Section of the Department, Southeast District, to arrange a site
ms?egnon. The inspection will determine if all equipment necessary to operate and monitor the ASR
well in compliance with the permit and Department rules has been installed. During the inspection,
reporting requirements shall be reviewed.
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PERMITTEE: L. D. NUMBER: 5006M06093

Mr. Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242413
Director of Office of Environmental Services DATE OF ISSUE:

Broward County Office of Environmental Services EXPIRATION DATE:

SPECIFIC CONDITIONS:

DRAFT

a)  Upon receipt of written authorization from the Department [S.C. 5.a)}, the operational testing of the ASR
well systemn shall be subject to the following conditions:

6.  Operational Testing Conditions

i)  The progress of the operational testing for the system shall be reviewed during meetings scheduled
at the begi:;ninﬁ of and within one month of completion of each cycle or every three (3) months
after operation has begun, whichever is the shortest period of time. egorts evaluating the system’s

rogress must be submitted to the Department, each member of the UIC-TAC, and EPA at least two
%2) weeks prior to the scheduled meeting. The conditions for the operational testing period may be
modified by the Department at each of these UIC-TAC review intervals.

ii) Flows to the ASR well shall be monitored and controlled at all times to ensure the maximum
injection rate does not exceed that rate at which the well was tested.

iii) The pressure at the wellhead shall be monitored and controlled at all times to ensure the
maximum pressure on the final casing does not exceed 66 percent (%) of the mechanical integrity
test pressure.

iv) Any failure of the ASR system monitoring and recording equipment for a period of more than
fony-e‘xight {48) hours shall be reported within twenty-four %24) hours to the Department. A written
report describing the incident shall also be given to the Department within five (5) days of the start
of the event. The final report shall contain a complete description of the occurrence, a discussion of
its cause(s) and the steps being taken to reduce, eliminate, and prevent recurrence of the event, and
all other information deemed necessary by the Department.

v)  The following data shall be collected and reported to the Department in Monthg Qperating Reports
MORSs). e MORs shall be submitted to this office (FDEP, Southeast District Office, UIC
ection, P.O. Box 15425, West Palm Beach, FL 33416) and our Tallahassee office (FDEP, UIC

Pro , MS 3530, Twin Towers Building, 2600 Blair Stone Road, Tallahassee, Florida
32399-2400) by the twenty-eighth (28th) day of the month immediately following the end of the
sampling period.

a) ASR well performance;

¢ total daily flow to/from ASR well (MG) .

+ monthly maximum daily flow to/from ASR well (MG), ), with peak hour flow (MGD) on
the day of the month with the maximum flow

» average, maximum and minimum daily flow rate to/from the ASR well (%lpm).

s daily average, maximum and minimum ipijection ressure at the ASR well (psig)

» maximum and minimum daily water level (static head at wellhead)

» monthly average for the above daily measurements

» cumulative total volume injected and recovered from the well (MG)

b) Operational Testing: ASR Well ASR-1, Floridan Aquifer Monitor Well ASR MW-1, and

Biscayne Aquifer Monitor Well MW-4 shall be monitored during each injection, storage and
recovery cycle, in accordance with the parameters and frequency listed below:
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PERMITTEE:
Mr. Willie Horton

I. D. NUMBER: 5006M06093
PERMIT/CERTIFICATION NUMBER: UC-06-242418

Director of Office of Environmental Services DATE OF ISSUE:
Broward County Office of Environmental Services EXPIRATION DATE:
SPECIFIC CONDITIONS:
SAMPLING OF ASR WELL ASR-1
OPERATIONAL TESTING
CYCLETESTING NORMAL OPERATIONS
> | = % it ":%J > | 3 %’ L §
slBlz|lc|2El2e |2tz |32y
S1E[8]|=2|8% 2|82 |8]s|gna]|
215 |a 2| = g o 2| =
o . L @ L
Parameter
Chloride (mg/1} I,S,R 1,5,R
TDS (mg/h) - 1,5,R 1,8,R
|conductivity (umhefem) LS,R L,S,R
Temperature (°F) LS,R L5.R
pH (standard units) I | §R I {1,5,R
Color (color units) I | 5R I 1L5,R
Qdor (odor threshold number) LSR LS,R 4
Total ron {mg/T) I,5.R LS,R !
Hardness (mg/l) 1 SR ) SR
Total Alkalinity (mg#) i S,R | SR
Turhidity (NTU) 1 SR I SR
Suifate {mg/h LS,R - JL§,R
Fecal coliform (# of colonies/100 ml) LS.R ,5,R
TKN {mgf) I,5,R 1,5R
Ammenia-N (mg/) ,5,R ,S,R
Gross Alpha (pCilL) l S R | 5 R
Radium-226 (pCifL) 1 s R | 5 R
Dissoived Cxygen {mg/) ] 5 R [ 5] R
Iron Hydroxide (ma/l) ] S R | 5 R
[Primary, Secondary and Minimum Criteria I !

Explanation

| - denotes sampling of injectate during injection phase
S - denotes sampling of water withdrawn from storage zone during storage phase
R - denates sampling of water withdrawn from starage zone during recovery phase

DER Form 17-1.201(5)
Effective November 30, 1982
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PERMITTEE: I. D. NUMBER: 5006M06093

Mr. Wiilie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242418
Director of Office of Environmental Services DATE OF [SSUE:
Broward County Office of Environmental Services EXPIRATION DATE: D R ﬁ FT
- SPECIFIC CONDITIONS:
SAMPLING OF FLORIDAN AQUIFER MONITOR WELL ASR-1 MW-1
OPERATIONAL TESTING
CYCLETESTING NORMAL OPERATIONS
5 3
w
> D) < -
)
£ (26| 2 |3 g
w z
@ 7]
Parameter
Chloride {mg/l) ,5,R I,5,R
TOS {mg/) 1,3,R I,S,R
Conductivity (umho/em} ,S,R LSRR
Temperature (°F) I,S.R ‘ 15,R
pH (standard units) I,5,R ,5,R
Colar (color units) L§,R 1,5,R
Odor {odor threshald number) ,S,R I,5,R
Total Iren (mg/l} LS,R i,5,R
Gross Alpha (pCiiL) i S R
Radium-226 (pCiL} | 5 R
Dissolved Oxygen {mg/l) 1 L R -
Iron Hydroxide {ma/l) i s R i
SAMPLING OF BISCAYNE AQUIFER MONITOR WELL MW-4
OPERATIONAL TESTING
CYCLETESTING NORMAL QPERATIONS
L w
> |ow| 8 | 8 >
] P 5 ]
s [52| 2| 2 2
L =z
] Y
Parameter
Chloride (mg/) 1,S,R I,S,R
TDS (mg/l) .. 1,3.R LS,R
Conductivity (umhofen) 1,5,R [S,R
Temperature (°F) 1,5,R [L5,R
pH (standard units) I,S,R ILS,R
Explanation

| - denotes sampling of water withdrawn from monitor zone during injection stage
S - denotes sampiing of water withdrawn from monitar zone during storage stage
R - denctes sampling of water withdrawn from moniter zone during recovery stage
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PERMITTEE:

1. D. NUMBER: 5006M06093

Mr. Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242418
Director of Office of Environmental Services DATE OF ISSUE:

Broward County Cffice of Environmental Services EXPIRATION DATE: DR E FT
SPECIFIC CONDITIONS:

vi)

vii)

Samples shall be collected accordin% to the frequency specified in the above tables under the
subheading of ‘cycle testing’ until the Department authorizes a reduction in sampling
frequency to that sﬁovm under the subheading of ‘normal operations’. A request for reduction
in sampling frequency shall be accompaniedqbc{ a minimum of six (6) months of cycle testing
data accompanied by technical justification and interpretations.

The MORs shall indicate monthly averages for all parameters sampled daily or weekly.

¢) The Department may require the monitoring of additional parameters if water quality
}nrﬁnitqrmg of the Floridan and/or Biscayne aquifers or the injection fluid indicates any of the
ollowing:

El quality of the injectate is deteriorating . .
2) results of the sampling indicate significant differences in water quality during
consecutive sampling events .
(3) a source of contamination to the ASR storage zone is discovered that was not addressed
in the permit

d) Monitor zone potentiometric surface or water table height refative to NGVD (feet of head) or
gressure (psig) referenced to NGVD (for Floridan Aquifer Monitor Well ASR MW-1 and
iscayne Aquifer Monitor Well MW-4): - .

s daily maximum sustained pressure

» daily minimum sustained pressure

» daily average pressure

= monthly maximum sustained pressurs
¢ monthly minimum sustained pressure
+ monthly average pressure

A minimum of three (3) well volumes of fluid shall be evacuated from the monitor systems prior to
sampling for the chemical parameters listed above. All samples shall be analyzed by a State-
certified laboratory. - :

All ASR well system data submissions including Monthly Operating Reports (MORs) shail be
clearly identified on each page with faciliz name, 1.D. Number, permit number, operator's name,
license number, daytime phone number, date of sampling/recording, and type of data. Monitor
zones shall be identified by well and depth interval. The lead plant operator or higher official must
sign and date each submittal. An agproved summary sheet from the FDEP Southeast District
Underground Injection Control (UIC) Section is attached.

viii) All monthly reports (MORS) shall be submitted to this office (FDEP, UIC Section, P.O. Box 15425,

West Palm Beach, 33416) and our Tallahassee office (FDEP, UIC Program, Mail Station No.
3530, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400) f)y the twenty-eighth (28th) day
of the month immediately following the end of the sampling period.

An analysis of the injectate (24 hour composite sample) for primary and secondary drinking water
st.:smdar1 (Chapter 62-550, F.A.C.) and minimum criteria, see aftached list, must be submitted
quarterly.

The pérmittee shall be subject to all requirements and regulations of Broward County, the City of

Pompano Beach, and the South Florida Water Management District regarding the construction,
testing and operation of this ASR. well system.
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PERMITTEE:

[. D. NUMBER: 5006M06093

Mr. Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242418
Director of Office of Environmental Services DATE OF ISSUE:
Broward County Office of Environmental Services EXPIRATION DATE:

SPECIFIC CONﬁHION S: D R A FT

b)

xi)

xii}

If either of the following occur because of inf'ection at the Broward County 2A Water Treatment
Plant ASR system, injection into the ASR well shall cease until a water quality criteria exemption
has been obtained that addresses any additional parameters exceeding water quality standards, and a
well capable of monitoring the Floridan aquifer has been constructed between the Broward County
ASR well and the Deerfield Beach ASR weil:

a)  The maximum contaminant level (MCL) or natural background level {(whichever is poorer) is
exceeded in the Floridan aquifer system monitor well for any parameter contained in the
rimary or secondary drinking water standards, except parameters which have been exempted

F1.e., color, odor, or iron); or

b) Parameters already exempted (i.e., color, odor, or iron) exceed the approved alternative levels
specified in a water quality criteria exemption.

Pursuant to Rule 62-4.080(3), a permittee may request that a permit be extended as a modification
of an existing tEermit. A request for an extension 15 the responsibility of the permittee and shall be
submitted to the Department before the expiration of the permit. In accordance with Rule 62-
4.070(4) FAC, a permit cannot be extended beyond the maximum 5 tKear statutory limit. Should
operational testing need to continue beyond the 5 years of this permit, the permitiee must renew this
construction permit.

xiii) Operational testing of this ASR well shall cease upon expiration of this permit, unless an operation

Xiv)

Xv)

xvi)

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

The permittee shall unconditionally obligate themselves to plug and abandon the ASR and
monitoring wells (with the appropriate Department permi? should the well or wells become a threat
to the waters of the State, if the wells are no longer used, or if the wells are no longer usable for
their intended purpose or other purposes as approved by the Department. .

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

The permittee shall calibrate all pressure gages, flowmeters, chart recorders, and other related
equipment associated with the ASR well system on a semi-annual basis. The permittee shall
maintain all monitering equipment and shall ensure that the monitorintﬁ equipment is calibrated and
in IEamper operating condition at all times, Laborato%ecg;ipment, methods, and quality control will
follow EPA guidelines as expressed in Standard Methods for the Examination of Water and
Wastewater. The pressure gages, flow meter, and chart records shall be calibrated using standard
engineermg methods.

xvii) A qualified representative of the Engineer of Record shall be present for the start-up operations,

xviii)The Department shall be notified in writing of the date of commencement operations.

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

The only source of injectate shall be water meeting all Primary and Secondary drinking water quality

stand

and minimum criteria unless otherwise exempted.
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PERMITTEE: I. D. NUMBER: 5006M06093

Mr, Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-242418
Director of Office of Environmental Services DATE OF ISSUE:

Broward County Office of Environmental Services EXPIRATION DATE:

SPECIFIC CONDITIONS:

7.

10.

Surface Equipment DR AFT

a) The integrity of the monitor zone sampling systems shall be maintained at all times, Sampling lines and
equipment shall be kept free of contamination with independent discharges and no interconnections with
any other lines. Sampling lines shall be clearly and unambiguously identified by monitoring zone at the
point at which samples are drawn. All reasonable and prudent precautions shail be taken to ensure that
samples are properly identified by monitor zone and tPlx)at samples obtained are representative of those
zones.

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

Financial Responsibility

a)  The permittee shall maintain the resources necessary to close, plug and abandon the ASR and associated
monitor wells, at all times [Rule 62-528.435(9), F.A.C.].

Operation Permit Application

a)  An operation permit application with applicable fee must be submitted at least sixty (60) days prior to the
expiration of this permit.

Signatories

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

b} In accordance with Rule 62-528.340(4), F.A.C., all reports shall contain the following certification:

"I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. %lased on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the information,
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. 1
am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.”

Issued this __ day of . 1997

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Carlos Rivero-deAgutiar
Director.of District Management
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BEFORE THE STATE OF FLORIDA
"..DEPARTMENT OF ENVIRONMENTAL PROTECTION

IN RE:

OGC File No. 956-3218
Broward County

Petition for Water Quality
Exemptions by
Broward County

et e Vo B Nt

FINAT, ORDER
BY THE DEPARTMENT:

On August 14, 1995, the Department received from Broward
County a petition for exemptions, pursuant to rule 62-520.500 of
the Florida Administrative Code. The Petitioner requested
relief from rule 62-520.420 of the Florida Administrative Code
(standards for Class G-I and Class G-IT gfound water), for an
installation that will discharge into a Class G-II ground water.
The exemptions are for color at an alternative level of 100
color units (secondary drinking water standard is 45 color
units), ironrgt an alternative concentration of B.D mg/L
(secondary drinking water standard is 0.30 mg/L), and odor at an
alternq%@ye level of 6 threshold odor number (secondary drinking
water stéﬁdard is 3 threshold odor number). The installatibn is
the Broward Cbunty North Regional 2A Water Treatment Plant
aquifer storage and recovery (ASR) facility, which is located at
the corner of SW 10 Street and US Route 1, in unincorporated
Bréward County.

After reviewing the petition, the Department has concluded

that the requirements and criteria set forth in rule 62~520.500



of the Florida Administrative Code have been satisfied. A copy
of the Deparﬁﬁent’s Intent to Grant is attached as Exhibit I.

The letter with the Notice of Intent, notified the
petitioner of the Department’s proposed agency action and
advised it of its right to a hearing pursuant to sections
120.569 and 120.57 of the Florida Statutes. On April 23, 1997,
notice was given in the Sun-Sentinel, Fort Lauderdale, Florida,
and on April 18, 1997, notice was published in the Florida
Administrative Weekly, informing the public of the Department’s
intended action and offering an opportunity for hearing pursuant
to sections 120.569 and 120.57 of the Florida Statutes. A copy
of these notices are attached as Exhibits II and IIT,
respectively.

The petitioner and interested parties having been advised of
their rights under chapter 120 of the Florida Statutes, and
having failed or declined to file a petition pursuant to
sections 120.569 and 120}57 of the Florida Statutes are hereby
deemed to have waived those rights. -

Any party to this order has the right to seek;judicial
review of the order pursuant to section 120.68 of the Florlda
Statutes by the filing of a Notice of Appeal pursuant to rule
9.110 of the Florida Rules of Appellate Procedure, with the
Clerk-of the Department in the 0Office of General Counsel, 3900
Commonwealth Boulevafd, Mail Stop #35, Tallahassee, Florida
32399-3000; and by filing a copy of the Notice of Appeal,
accompanied by the applicable filling fees, with the appropriate
District Court of Appeal. The Notice of Appeal must be filed

-
o



within 30 days from the date this Oorder is filed with the Clerk

of the Departﬁent.

IT IS THEREFORE ORDERED that the petition of Broward County
requesting exemptions from the color, iron, and odor water
quality standards set forth in rule 62-550.320 of the Florida
Adnministrative Code as referenced in rule 62-520.420 of the
Florida Administrative Code, for the ground waters specifieé
herein is hereby GRANTED, subject to the following conditions:
{(a) The exenmptions are granted for the duration of permit

UC06-242418 which is for the construction and testing of the

Class V raw water ASR system at the Broward County 2A Water

Treatment Plant. Future exemptions must be petitioned for

by the applicant in conjunction with an qperation permit for

any ASR project at this site.

(b) The exemptions provide relief only for the color, iron, and
odor stapdards contained in rule 62-550.320 of the Florida
Administrative Code, as referenced in rule 62-520.420 of the
Florida Administrative Code. 2all other ground;water quality
standards, including the primary drinking watér standards
contained in rule 62-550.310 of the Florida Admlnlstratlve
'Code, and the minimum criteria contained in rule 62- 520.400
of the Florida Administrative Code, apply to this ASR
project. |

(c) The permittee shall monitor water quality in accordance with
the specific conditions of construction permit UC06-242418
and any authorization for operational testing issued under

that permit.



(d)

(e)

1f eithe; of the conditions addressed in 1. or 2. below

occur beciuse of injection at the Broward County 2A Water

Treatment Plant ASR system, injection into the ASR well

shall cease until a water gquality criteria exemption that

addresses any additional parameters exceeding water quality
standards has been obtained, and a well capable of
monitoring the Floridan agquifer has been constructed between
the Broward County ASR well and the Deerfield Beach ASR
well. ‘

1. The maximum contaminant level (MCL) or natural background
level (whichever is poorer) is exceeded in the Floridan
aquifer monitor well for any parameter contained in the
secondary drinking water standards except color, iron, or
odor; or

2. Color, iron, or odor exceeds the approved alternative
level of 100 color units, 3.0 mg/L, and 6 odor threshold
number, respectively. _

The permittee shall use the water quality datglobtained

during operational testing to calibrate and uﬁ&ate the model

that was used to predict that the color, iron, and OdOE
stagﬁgfds‘would not be exceeded at the Deerfield'Beach?ASR
well. Based on the updated model, the permittee shall

AQtermine if additional monitoring is necessary to protect

underground sources of drinking water prior to obtaining an

operation permit.



These exemptions, unless otherwise ordered, shall be valid

for the duration of the Broward County 2A Water Treatment Plant

site.

ok
DONE AND ORDERED this _>\ " day of EL\XUY

Tallahassee, Florida.

&/ VIRGINIA B. WETHERELL

Copies furnished to:

Mimi Drew - TLH

Richard Drew - TLH

Carlos Rivero deAguilar - WPB
Cynthiaz Christen - TLH
Richard- J. Deuerling - TLH
Cathy McCarty - TLH

Nancy Marsh - EPA Atlanta

ASR project Class V well construction permit. Additionally, the
applicant must petition the Department for exemptions in

conjunction with an operation permit for any ASR project at this

1997 in -

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

3500 Commonwealth Boulevard
Tallahassee, Florida

Telephone: (850)488-1554

-




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

OGC File No. 96-3218
Broward County

In the Matter of a
Petition for Water Quality
Exenmption,

Broward County 2A Water
Treatment Plant:

Y N o St St

INTENT TO GRANT

The‘Department of Environmental Protection gives notice of
its intent to grant water gquality exemptions to Broward County,
Mr. Doug Andrews, P.E., Director, Broward County Environmental
Engineering Diyision, 2555 West Copans Road, Pompano Beach,
Florida, for the.propé#ed,project as detailed in the petition
specified above. The Department is issuing this Intent to Grant
for the reasons stated below.

On August 14, 1995, the Department received a petition from
the applicant, Broward County {County), for the exemption for an
installation discharging inte Class G-II ground water pursuant to
rule 62~-520.500 of the Florida Administrative Code. The County
requested exemption frdﬁ the ground water standards contained in
rule 62-520.4;0(1) of the Florida Administrative Code.
Specifically, the petition requested exemption from three
;secondary-drinkingﬁwater-sténdards‘which~are incorporated as
- ground water standards. The exemption request for color is 100
color units, the maximum contaminant level (MCL) standard is 15
color units. The exempfion request for odor is 6.0 odor
threshold number, the MCL standard is 3 odor threshold number.

The exemption request for iron is 3.0 mg/L, the MCL standard is

1
EXHIBIT 1



0.30 mg/L. As a secondary drinking water standard, the standard
is aesthetically based and does not pose a health threat at the
requested levels. The installation is the Broward County 2A
Water Treatment Plant aguifer storage and recovery (ASR) facility
which is located at the corner of SW 10 Street and US Route 1, in
unincorporated Broward County.

The Department has permitting Jjurisdiction under chapter
403 of the Florida Statutes. The project is not exempt from
permitting procedures. The Department has determined that in
addition to an exemption, a construction permit is required for: -
the facility.

The Department has reviewed the above petition for the
exemption undetr the fequirements of rule 62-~520.500 of the
Florida Administrative Code, and hereby gives notice of its
intent to grant the exemptions to the County for its. aquifer

storage and recovery facility based on the following findings:

(1) Granting this exemption is clearly in the public interest.
Storing excess water of good quality by ASR projects for
future use meets the public demand for a reliable sﬁpply of
water at a reasonable cost, while not

adversely affecting the -environment.

The water to be used for this ASR operation has a maximum
total dissolved solids concentration (TDS) of 750 mg/L. It
is expected that the receiving aguifer will have a TDS
concentration in the range of 1,000 to 5,000 mg/L. Since the

injected fluid is to have a lower concentration of TDS and it



(2}

(3)

meets all of the primary drinking water standards and minimum
standards for ground water, storing this water for future

drinking water, via ASR, is in the public interest.

Compliance with presently specified criteria is unnecessary

for the protection of present and future potable water

supplies. Native water from the Floridan agquifer in this

area is not presently being used. Desalination of water from
the Floridan aquifer, in the vicinity of the proposed
project, would be necessary to render this water suitable for
a potable supply. Desalination is usually accomplished by -
reverse osmosis. Color, odor, and iron are removed by the
reverse osmosis proéess and granting the exemption is not
likely to adversely impact the treatability of water from
this aquifer. Color, odor, and iron are removed during the
normal treatment process used for rendering water from the

Biscayne agquifer potable.

Granting the exemption will not interfere with exist;ng uses

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

The Biscayne aquifer water which is proposed for injection is

currently:being used as-a drinking -water source in the
Broward County :area. The .water to-be injected is of -better
quality with respect to total dissolved solids than the
ground water in the Floridan aquifer. There are no wells
that penetrate the Floridan agquifer within the one mile area
of review around this facility, therefore the existing use of

the water should not be affected. There will be no impact on



quality of the contiguous water because injected water is
recovered as needed and sent to the Broward County 2A Water

Treatment Plant.

There should be no adverse effects to aguifers overlying the
injection zone because a confining zone immediately overlies
the ASR injection zone. There will also be no impact on
quality of the aguifers overlying the injection zecne hecause
the aquifer overlying the injection zone is the Biscayne
agquifer wﬁich is the source of the ASR water. In addition,
the injected water meets all of the primary drinking watér
standards and all of the secondary drinking water standards

with the eXceptién-of color, odor, and iron.

{(4) The economic, environmental and social costs of compliance
with existing criteria outweigh the economic, environmental,
and social benefits of compliance. Compliance with the
criteria would require that the water be treated before being
injected. The operation and maintenance costs for the
additional treatment process would be 45 cents per 1,000
gallons of water. There also would be energy costs
‘associated with treating the water. ‘Without this ASR
operation, .additional :Arinking water mmay -have to be obtained
by reverse osmosis (RO) treatment of grdund water from the
Floridan aquifer, desalination of sea water, or drilling new
Biscayne aquifer water supply wells. The cost of using
reverse osmosis to treat water from the Floridan aguifer is

twice that of lime softening used to treat Biscayne aquifer



(3)

water. Desalination of seawater may cost up to ten times as
much as the treatment required for water obtained from the
Biscayne aquifer. There would also be an additional cost
incurred for the disposal of the RO concentrate. The
disposal of concentrate also would be an environmental

factor. The stored water (even with the requested

- concentrations of coleor, iren, and odor) should tend to

improve both the quality and yield of water from the Floridan
aguifer. The economic, environmental, and soclal costs of
compliance with the criteria, plus the energy costs _
associated with treating and pumping this water, outweigh the
economic, environmental, and social benefits. The economic,
environmental,_ahd-social benefits are a reliable supply of
water at a reasonable cost, while not adversely affecting the
environment or public. This is especially relevant because
the receiving ground water is not currently used for potable
supply, and any future potable use will require appropriate

treatment technology.

An adequate monitoring program approved by the Department has
been established to ascertain the location of the stored

water, to detect any leakage of the stored water to other

.agquifers .or .surface .waters, and to detect any -adverse-.effect

on underground geologic formations or waters. This program
has been designed to meet the requirements set forth in rule
62-528,615 of the Florida Administrative Code. Monitoring of
ﬁhe ASR system will include recharge water quality.-and

recovered water quality. In addition, water qguality will be



monitored in many Biscayne water supply wells and in a

Floridan aquifer monitor well within the ASR injection zone.
Monthly reporting of monitoring data will be required during
the operational testing phase of the construction permit and

under any subsequent operation permits.

(6) The exemption will not present a danger to the public health,
safety, or welfare. The recharge water is Biscayne aquifer
water which meets all primary drinking water standards.
Color, odor, and iron are regulated as secondary drinking
water standards. Secondary drinking water standards, by
definition, are aesthetically based. Exceedence of these
secondary drinking water standards at the alternative levels
requested should have no adverse affect upon the health ox
safety of persons, or the Floridan or Biscayne aquifers. The
proposed ASR operation will immediately improve public
health, éafety, and welfare by providing a reliable water
source of suitable quality and at a relatively low cost to

meet projected public demands.

The Department intends to graﬁt these exemptions subject to

the following conditions:

(2) The exemptions are granted for the.duration of permit
UC06-242418 which is for the construction and testing of the
Class V raw water ASR system at the Broward County 2A Water
Treatment .Plant. Future exemptions must be petitioned for by
the applicant in conjunction with an operation permit for any

ASR project at this site.



(b)

(c)

(d)

The exemptions provide relief only for the color, odor, and
irbn standards contained in rule 62-550.320 of the Florida
Adninistrative Code, as referenced in rule 62~520.420 of the
Florida Administrative Code. All other ground water.quality
standards, including the primary drinking water standards
contained in rule 62-550.310 of the Florida Administrative
Code, and the minimum criteria contained in rule 62-520.400
of the Florida Administrative Code, apply to this ASR

project.

The permittee shall monitor water quality in accordance with
the specific conditions of construction permit UC06-242418
and any authorization for operational .testing issued under

that permit.

If either of the conditions addressed in 1. or 2. below occur
because of injection at the Broward County 2A Water Treatment
Plant ASR system, injection into the ASR well shall cease
until a water quality criteria exemption that addresses any
additional parameters exceeding water quality standards has

been obtained, and a well capable of monitoring the Floridan

-aquifer has been constructed between the Broward County ASR

-Wwell .and the_Deerfield Beach -ASR-well.

1. The MCL or natural background level (whichever is poorer)
is exceeded in the Floridan aquifer monitor well for any
parameter contained in the secondary drinking water

standards except color, odor, or iron; or



2. Color, odor, or iron exceeds the approved alternative
level of 100 color units, 6 odor threshold number, and 3.0

mg/L, respectively.

(e) The permittee shall use the water guality data obtained
during operational testing to_calibrate and .update the model
that was used to predict that the color, odor, and iron
standards would not be exceeded at the Deerfield Beach ASR
well. Based on the updated model, the permittee shall
determine if additional monitoring is necessary to protect
underground sources of drinkihg water prior to obtaining an
operation permit.

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

publication in a newspaper meeting the requirements of sections

'50.011 and 50.031 of the .Florida:.Statutes, .in the county where

the activity is to take place. The applicant shall provide an
original copy of the proof of publication to Mr. Richard
Deuerling of the Department, at 2600 Blair Stone Road, Twin
Towers Office Builqing, Mail Station 3530, Tallahassee, Florida

32399-2400, within seven days of publication. Failure to publish



the notice and provide proof of publication within the allotted
time may result in the denial of the exemption.

The Department will grant the exemption unless a petition for
an adﬁinistrative.proceeding (hearing) is filed pursuant to the
provisions of sections 120.569 and 120.57 of the Florida
Statutes.

A person whose substantial interests are affected by the
Department’s proposed exemption decision may petition for an
administrative proceeding (hearing) in accordance with sections
120.569 and 120.57 of the Florida Statutes. The
petition must contain the information set forth below and must be
filed (received) in the Office of General Counsel of the
Department at 3900. Commonwealth Boulevard, Mail Stop #35,
Tallahassee, Florida 32399-3000. Petitions filed by the
exemption applicant and the parties listed below must be filed
within 21 days of receipt of.this intent. . Peﬁitions filed by
other persons must be filed within 21 days of publication of the
public notice or within 21 days of their receipt of this intent,
whichever first occurs. The petitioner must mail a copy of the
petition to the applicant at the address indicated above, at the
time of filing. The failure of any person to file a petition
within the time period shall constitute a waiver of any right of
.thatwpersonfshright to request an .administrative determination
(hearing) under sections 120.569 and 120.57 of ‘the Florida
Statutes, or to intervene in this proceeding and participate as 2
party to it. Any subsequent intervention will only be at the
discretion of the presiding officer upon the filing of a motion
in compliance with rule 28-5.207 of the Florida Administrative

Code.



The Petition shall contain the following information:

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

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

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

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

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

. () A statemeﬁt of which rules or statutes petitioner
contends require - reversal or modification of the Department’s
action or proposed action; and

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

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

. requirements set forth above.

10



. Mediation under section 120.573 of the Florida statutes is

not available for this proceeding.

DONE AND ENTERED this _Y2'" _ day of _DNercdn 1997

in Tallahassee, Florida.

3’4“1;% s R

Date _ Vlrglnlg B. Wetherell
Secreta

State of Florida Department
of Environmental Protection
The Douglas Building

3500 Commonwealth Boulevard
Tallahassee, Florida 32399

Copies furnished to:

. Carlos Rivero-deAguilar, DEP/WPB
Richard Drew, DEP/TLH
Cynthia Christen, Office of General Counsel, DEP
Richard Deuerling, P.G., DEP/TLH
Nancy Marsh, USEPA/Atlanta
Bill Cocke, P.G. DEP/WPB
Cathy MccCarty, P.G. DEP/TLH
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

NOTICE OF INTENT TO GRANT WATER QUALITY EXEMPTION

The Department of Environmental Protection gives notice of
its intent to grant water quality exemptions for the
aesthetically based secondary drinking water standards for color
(standard 15 color units, exemption limit 100 color units), iron
(standard 0.3 mg/L, exemption limit 3.0 mg/L), and odor (standard
3 threshold odor number, exemption limit 6 threshold odor number)
to Broward County, Mr. Doug Andrews. Director, for the Broward
County North.RegionaifZA Water Treatment Planﬁ {WTP) aguifer
storage and reéovery (ASR) project. The exemptions are granted
for the duration of the Broward County 2A WTP ASR Class V well
construction permit. Future exemptions must be petitioned for by
the applicant in conjunction with an operation permit for any ASR
project at this site. The ASR wells are located at the Broward |
County 2A WTP at the corner of SW 10 Street and US Route 1,
unincorporated éroward County.

A person whose substantial interests are affected by the .
Department’s proposed exemption decision may petition for an
administrative;proceeding (hearing) in accordance with sections
120.569 and 120.57 of the Florida Statutes. The petition must
contain the information set forth below and must be filed
{received) in the Office of General Counsel
of the Department at 3900 Commonwealth Boulevard, Mail Stop #35,
Tallahassee, Florida 32399-3000, within 21 days of publication of

this notice. The petitioner must mail a copy of the petition to



the applicant at the address indicated above, at the time of
filing. The failure of any person to file a petition within the
time period shall constitute a waiver of any right of that
person’s right to request an administrative determination
(hearing) under sections 120.569 and 120.57 of the Florida
Statutes, or to intervene in this proceeding and participate as a
party to it. Any subseguent intervent;on will only be at the
discretion of the presiding officer upen the filing of a motion
in compliance with rule 28-5.207 of the Florida Administrative
Code,

The Petition shall contain the following information;

(a) The name, address, and telephone number of each
petitioner, the applicant’s name and address, the DepartmentlFi%e
Number and the county in which the projéct is proposed;

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

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

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

(e) A statement nf‘facts7which,petitioner'ccntends:warrant
reversal or modification of the Department’s action or proposed
action; '

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

(g) A statement of the relief sought by petitioner, stating



precisely the action petitioner wants the Department to take
with respect to the Department’s action or proposed action.

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

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

The application is available for public inspection during
normal business hours, 8:00 a.m. to 5:00 p.m., Monday through
Friday, except legal holidays, at the Tallahassee Office, 2600

Blair Stone Road, Room 212E, Tallahassee, Florida 32399-2400.
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trativa datarmination (hear-
Ing) under sectlons 120,569
and 120.5T of ths Flords
Statutes, or 10 Inlarvens In

addrass Indlcated above, &t -

this prucuedlnf and partlci-
spate a3 u pariy tg lE

‘Any subsaquent lnlerven- -
JAlon will only be af the dis- 1"
cretion of tha preslding offt- |-

car upon tha fillng of a
,mation n compliance with
ruls 28-5.207 of tha Flordda
Administrative Code.’

The Patition shall contaln
the lollowing Infermatian; [zg
The nama, eddress, &n

peiitioner, the applicant’s
name snd addrass, the De-
artment Permil Flle Num-
ar and the caunty In which
the project Is proposad; {b
A statement of how an
whan each patltionsr re-

mant's aclion or propased
actlon; {c} A atatement of

stantlal Interests wra alfact-
ad by the Depariment's ac-
tlon dr prapased actlen: ﬁj

A alatement of the maler

e
-

talaphone numbaer aof each |.

how each palitfoner's sub-| & -

ay st
e



Document - Folio Infobase ‘ Page 1 of 4

Volume 23, Number 16, April 18, 1997
Section XII Miscellaneous

...previous

Department of Environmental Protection
NOTICE OF AVAILABILITY
FLORIDA FINDING OF NO SIGNIFICANT IMPACT
CITY OF WAUCHULA
RECLAIMED WATER REUSE FACILITIES

The Florida Department of Environmental Protection has determined that the City of Wauchula’s
proposed Reclaimed Water Reuse Project will not have a significant adverse impact on the
environment. The total project cost is estimated at $8,255,000 consisting of $1,747,000 for Phase I
and $6,508,000 for Phase II. The project is expected to qualify for a State Revolving Fund loan

. composed of federal and state matching funds. A full copy of the Florida Finding of No Significant
Impact can be obtained by writing to: Dick Smith, Bureau of Water Facilities Funding, Department of
Environmental Protection, 2600 Blair Stone Road, MS #3505, Tallahassee, Florida 32399-2400.

NOTICE OF INTENT TO GRANT
WATER QUALITY EXEMPTION

_The Department of Environmental Protection gives notice of its intent to grant water quality
exemptions for the aesthetically based secondary drinking water standards for color (standard 15
color units, exemption limit 100 color units), iron (standard 0.3 mg/L, exemption limit 3.0 mg/L), and
odor (standard 3 threshold odor number, exemption limit 6 threshold odor number) to Broward
County, Mr. Doug Andrews, Director, for the Broward County North Regional 2A Water Treatment
Plant (WTP) aquifer storage and recovery (ASR) project. The exemptions are granted for the
duration of the Broward County 2A WTP ASR Class V well construction permit. Future exemptions
must be petltlé‘ﬁe.d for by the applicant in conjunction with an operation permit for any ASR project at
this site. The ASR wells are located at the Broward County ZAWTP at the corner of S. W. 10 Street
and US Route 1, unincorporated Broward County.

A person whose substantial interests are affected by the Department's proposed exemption decision
may petition for an administrative proceeding (hearing) in accordance with sections 120.569 and
120.57, Florida Statutes. The petition must contain the information set forth below and must be filed
(received) in the Office of General Counsel of the Department at 3900 Commonwealth Boulevard,
. Mail Station #35, Tallahassee, Florida 32399-3000, within 21 days of publication of this notice. The
petitioner must mail a copy of the petition to the applicant at the address indicated above, at the time
of filing. The failure of any person to file a petition within the time period shall constitute a waiver of
any right of that person'’s right to request an administrative determination (hearing) under sections
120.569 and 120.57, Florida Statutes, or to intervene in this proceeding and participate as a party to

it Anu enhesanant intarvantinn uill anlu he at tha Aiercratinn Af tha nrecidineg afficer 1innn the filing of
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. a motion in compliance with rule 28-5.207, Florida Administrative Code.

The Petition shall contain the following information;

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

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

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

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

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

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

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

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

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

The application is available for public inspection during normal business hours, 8:00 a.m. to 5:00
p.m., Monday through Friday, except legal holidays, at the Tallahassee Of’tice 2600 Blair Stone
Road, Room 212E, Tal!ahassee Florida 32399-2400. .

Department of Chlldren and Family Services

Leon County f%‘sidents are invited to apply for a seat on the District. 2; Health and Human Services _
Board. The Board oversees Dept. of Children and Families dollars that are spent to meet health and
social service needs in the 14-county district.

Board members represent the District’s population in terms of age, gender and ethnic background.
Persons interested in serving, should have demonstrated an interest in health and social service issues.

Residents of Bay, Gulf, Frankiin, Calhoun, Holmes, Washington, Gadsden, Jackson, Liberti,r, Leon,
Jefferson, Wakulla, Madison and Taylor counties also are encouraged to submit an application now
for future vacancies.

The deadline for new applications is Monday, May 19, 1997. Persons who have previously applied for
Board membership will be considered in the selection process and need not reapply.

_K-.'“



% STATE OF FLORIDA  WATER TREATMENT PLANT CONSTRUCTION PERMIT
‘l" DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

Broward County MW (Log #8611)

BCOES - 2A

(BCOES - 2A/ASR Demonstration Project)
August 6, 1996

PERMITTEE:

Rich Rolleo, P.E., Director of Env. Engr.
Broward County Office of Environmental Services
2555 W. Copans Road

Pompanc Beach, FL 33069

RE: I.D. NUMBER: 2060163
PERMIT NUMBER: WC-06-288104
DATE OF ISSUE: 08/06/1996
EXPIRATION DATE: 08/06/2001
PROJECT NAME: BCOES - 2A/ASR Demonstration Project
. PROJECT LOCATION: 1390 N.E. 50 St., Pompano Beach

Dear Mr. Rollo: .

Effective August 6, 1996, this permit is issued according to the
provisions of Chapter 403, F.S. , and Chapters 62-4, 62-550, 62-555, &
62-560, F.A.C. The above-named permittee is hereby authorized to
perform the work or operate the facility shown on the approved
applications, engineering plans, and other documents attached hereto
or on file with Broward County Public Health Unit (BCPHU) and made a
part hereof and specifically described as follows:

CONSTRUCT : One (1) 1,200-foot ASR well with a 16-inch diameter
casing (1,000 feet long) using raw water from the Biscayne Aquifer for
recharge and recovery; one {1} 1,200-foot monitoring well with a 6-
inch diameter casing (1,000 feet 1long); one (1) submersible pump
(1,800 gpm) for recovery; one (1) horizontal split-case centrifugal
pump (1,800 gpm) for recharge; approximately 430 ft of 3-inch PVC

monitor well .discharge pipe and 80 ft of 16-inch DI ASR
recharge/recovery pipe; associated pipings; and all related
appurtenances as shown on the engineering plans and in the
specifications.

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

HRS Mission: To work in parinership with local communities to help to be self sufficient, experience good health
and live in stable families and communities

DISTRICT TEN « BROWARD COUNTY PUBLICHEALTHUNIT 2421 SW. 6th AVENUE ¢ FORT LAUDERDALE, FLORIDA 33313

LLAWTON CHILES, GOVERNOR
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GENERAL CONDITIONS:

1. The terms, conditions, regquirements, limitations and restrictions
set forth in this permit, are "permit conditions" and are binding and
enforceable pursuant to Sections 403.141, 403.727, or 403.859 through
403.861, F.8. The permittee is placed on notice that the Department
will review this permit periodically and may initiate enforcement
action for any viclation of these conditions.

2. This permit 1s wvalid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,

exhibits, specifications, or conditions of this permit may constitute
grounds for revocation and enforcement action by the Department.

3. As provided in Subsections 403.087(&) and 403.722(5), F.S., the
issuance of this permit does not convey any vested right or any

exclusive privileges. Neither does it authorize any injury to public
or private property or any invasion of perscnal rights, nor any
infringement of federal, state, or local laws or regulations. This

permit is not a waiver of or approval of any other Department permit
that may be required for other aspects of the total project which are
not addressed in this permit.

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

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

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

7. The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law and at
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{(a) Determination of Best Available Control Technology (BACT)

{b) Determination of Preventions of Significant Deterioration
(PSD)

(¢} Certification of compliance with state Water Quality
Standards (Section 401, PL $2-500)

(d) Compliance with New Source Performance Standards
14. The permittee shall comply with the following:

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

(b) The permittee shall hold at the facility or other location
designated by this permit records of all monitoring information
(including all calibration and maintenance records and all original
strip chart recordings for continuous monitoring instrumentation)
required by the permit, copies of all reports required by this permit,
and records of all data used to complete the application for the

. permit. These materials shall be retained at least three years from
the date of the sample, measurement, report, or application unless
otherwise specified by Department rule.

(c) Records of monitoring information shall include:

1. the date, exact place, and time of sampling or

measurements;
2. the person responsible for performing the sampling or
measurements
3. the date analyses were performed;
4. the person responsible for performing the analyses,
5. the analytical techniques or methods used;
6. the results of such analyses.
15. When requested by the Department, the permittee shall within a
reasonable time furnish any information required by law which is
needed to determine compliance with the permit. If the permittee

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

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

then be provided to HRS Broward County Public Health Unit (BCPHU).

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

3. Delete the notes regarding "Additive Alternate" and the 1l6-inch
DI pipe connecting ASR well and the finished water main as shown in
red on Sheet C-1 of the engineering plans.

4, Add one (1} lé-inch valve as shown in red on Sheet M-1 of the
engineering plans.

5. Revise Sheets E-1 and I-1 to reflect the discussed changes as
shown in red.

6. Analyze the native water from the ASR well for primary standards,
ammonia as N, total phosphorus as P, BOD, secondary standards, and
unrequlated organic contaminants for four (4) consecutive quarters and
submit the test results to BCPHU. ’

7. Analyze the recovery stream continucusly for conductivity; daily
for total and calcium hardness, alkalinity, turbidity, pH,
temperature, chloride, color and iron; weekly for sulfate, total
nitrate and nitrite, sodium, ammonia as N, total phosphorus as P, TDS,
BOD, and H2S; and monthly for total coliform.

8. Analyze the recharge stream daily for chloride, total and calcium
hardness, alkalinity, turbidity, pH, temperature, conductivity, color
and iron; weekly for sulfate, total nitrate and nitrite, sodium,
ammonia as N, total phosphorus as P, TDS, BQOD, and H2S; and monthly
for total coliform.

S. Analyze the water from the monitoring well weekly for chloride,
total and calcium hardness, alkalinity, turbidity, pH, temperature,
conductivity, color, iron, sulfate, total nitrate and nitrite; sodium,
ammonia as N, total phosphorus as P, TDS, BOD, and H2S; and monthly
for total coliform.

10. Submit to BCPHU data on the transmissivity and the water movement
(direction and velocity) of the aquifer covering the ASR well and the
monitoring well on a quarterly basis.
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11. Submit to BCPHU daily flow rate daza on the recharge and recovery
cycles and these in Items 7, &8, and 9 on a monthly basis.

12. The entire recovery stream shail be pumped =o the head of the
plant and be fully treated aleng wizh the raw water from the Biscayme
Aquifar.

13. Install an audible alarm to indicate the excesdance ci the 100
ppm o2 chloride or the equivalent conductivity limit on the recovery
stream signaling the end of the rscovery cycle.

14. Addizional tests and reguirements may be reguired as deemed
necessary by BCPHU upon further review of submitted data and/or
documents. Written approval from BCPREU shall be required before the
ASR well can ke put intc operation ¢n a routine basis.

18. This permit does not indicate a waiver or approval of any permits
raquired by this agency for other aspects af the proiect.

Executed in Fort Lauderdale, Florida,

HRS Browsrd County Public Health Unit

Thomas K. Mualler, P.E.
Environmental Enginesring Director

Rt YA

RobErt Go selfl MsD.
Acting Senior Administrator

T¥M/dn

Copies furnished to:

A. Wayne Welch, P.E., Meontgomery Wacteon
Alfred Mueller, P.E., DEP

Gary Back, Engineer II!, Broward County Engineering Division
City of Pompano Bsach Building Dept.

Fr2s/
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STATE OF FLORIDA NOTICE OF PERMIT ISSUANCE
DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

Broward County - MW (Log #8611)
BCOES - 2A

{BCOES-2A/ASR Demonstration Project)
August 6, 1996

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Rich Rollo, P.E., Director of Env. Engr.
Broward County Office of Environmental Services
2555 W. Copans Road

Pompano Beach, FL 33069

RE: PROJECT NAME: BCOES-2A/ASR Demonstration Project

PROJECT LOCATION: 1390 N.E. 50 Street, Pompano Beach

Dear Mr. Rollo:

Enclosed is Permit Number WC-06-288104 issued pursuant to Chapter
403, F.S.

A person whose substantial interests are affected by this permit
may petition for an administrative proceeding (hearing) in accordance
with Section 120.57, Florida Statutes. The petition must contain the
information set forth below and must be filed (received) in the Office
of Legal Counsel, DHRS/BCPHU, 201 West Broward Boulevard, Suite 513,
Fort Lauderdale, FL 33301, within 14 days of receipt of this permit.
Petitioner shall mail a copy of the petition to the applicant at the
address indicated above at the time of £filing. Failure to file a
petition within this time periocd shall constitute a waiver of any
right such person may have to reguest an administrative determination
{hearing) under Section 120.57, Florida Statutes.

The petition shall contain the following information:

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

(b) - A statement of how and when each petitioner received notice

. of the Department's action or proposed action;

HRS Mission: To work in partnership with local communities to help to be self sufficient, experience good health
and live in stable families and communities

DISTRICT TEN s BROWARD COUNTY PUBLIC HEALTH UNIT » 2421 S.W. 6th AVENUE » FORT LAUDERDALE, FLORIDA 33315

LAWTON CHILES. GOVERNOR
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{c} A statement of how each petitioner's substantial interests
are affected by the Department’'s action or proposed acticn;

(@) A statement of the material facts disputed by petitioner, if
any;:

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

(£) 2 statement of which rules or statues petitioner contends
require reversal or modification o©of the Department's action or
proposed acticn; and

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

_ If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department's
final action may be different from the position taken by it in this
permit, Persons whose substantial interests will be affected by any
decision of the Department with regard to the application have the
right to petition to become a party to the proceeding. The petition
must conform to the requirements specified above and be filed must
conform to the requirements specified above and be filed (received)
within 14 days of receipt of this notice in the Office of Legal
Counsel at the above address of the Department. Failure to petition
within the allowed time frame constitutes a waiver of any right such
person has to regquest a hearing under Section 120.57, F.S., and to
participate as a party to this proceeding. Any subsequent
intervention will only be at the approval of the presiding officer
upon motion filed pursuant to Rule 28-5.207, F.A.C.

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

When the Order (Permit) is final, any party to the Order has the
right to seek judicial review of the Order pursuant to Section 120.68,
Florida Statues, by the filing of a Notice of Appeal pursuant to Rule
9.110, Florida Rules and Appellate Procedure, with the Clerk of the
Department in the Office of Legal Counsel, DHRS/BCPHU, 201 West
Broward Boulevard, 8Suite 513, Fort Lauderdale, FL 33301, and by
filing a copy of the Notice of Appeal accompanied by the applicaple
filing fees with the appropriate District Court of Appeal. The Notice
of Appeal must be filed within 30 days from the date the Final Order
is filed with the Clerk of the Department.
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Executed in Ft. Lauderdale

, Florida,

HRS Broward County Public Health Unit

m«.m—

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

Ao Y AD

Robert G. Self, M.D.
Acting Senior Administrator

CERTIFICATE OF SERVICE

This undersigned duly designated deputy agency clerk hereby

. certifies that this NOTICE OF PERMIT ISSUANCE and all copies are

mailed by certified mail before the close of business on August 7,
1996 to listed persons.

Clerk Stamp

FILING AND ACKNCWLEDGMENT

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

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

Clerﬁz;;;L - ate:

TKM/dn )
Enclosures

August 6, 1596

Copies furnished to:

A. Wayne Welch, P.E., Montgomery Watson
Alfred Mueller, P.E., DEP

Gary- Back, Engineer III, Broward County Engineering Division
. City of Pompano Beach Building Dept. '
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STATE OF FLORIDA 17518
HRS Broward County Public Health Unit
. ENVIRONMENTAL ENGINEERING SECTION
2421 S.W. 6 Avenue
Ft. Lauderdale, FL 33315
Reference # (Log/Permit) Empioyee 1.D. #
2 ] « « RECEIPT FOR FEES ¢+ ! G

PROJECT NAME A*-vI\ Durr,r. wtacn Fuw;t DATE % / ‘v / l(
APPLICANT "' *fr'hﬂ Ll L/::_Eff'm g UTILITY BQ :S —2A
‘ PUBﬁL WATER TREATMENT PLANT FACILITY APPROVAL (K . NC €9 577

WT1 a, Exceeds  0.00 MGD - up to and including 0.10 MGD P
WT2 b. " 0.10 MGD - 0.50 MGD S
WT3 C. 0.50 MGD " 1.00 MGD
WT4  d " 1.00 MGD : 2,00 MGD -
WTS e. " 200 MGD " " 4.00 MGD
WT6E f. " 400 MGD " " 8.00 MGD .....cooovrivninieneee $
WT7 g. " 8.00 MGD " " 20.00 MGD ceoovvrererernrreneoes $
WT8 h. 2000  MGD i e e s s e 3 . —
@ . Plant modification - NG CAPACILY ChATGE ......-vc.cr.vevssssmrrerrrecrerreecsmsssenssmimsarssarsrnseeeeeeneen § 100 L 30 —
WATER STORAGE FACILITY APPROVAL | f:i'
wWs1 a. Exceeds 000 MGD-upto and mcludmg 1.00 MGD ... cvcvivevreeee. B {}'j" ~,
wse2 b. " 1.00 MGD 2,00 MGD ..o 3 P
WE3 c. " 2.00 MGD " " 3,00 MGD ..o 3 o R
ws4  d. ” 3.00 MGD " " PRTI I ¥ Tc] o $ S
WSs5 e. " B.00  MGD oo e e et s n e g \;v -
PUBLIC WATER DISTRIBUTION SYSTEM APPROVAL ,f_':s o ’
.NDM a. MINIMIUM CHAIGE ..oovvrvierererniesenee s et st sese s s bR st bas s e D o
wbD1 b. Mains < 6" $0. X linear ft. = $ ly
wbD2 c. Mains 5" to 10" $0. X linearft. = 5
wD3 d. Mains 12" or larger $0. X linear ft. = 3
wD4 e. Water profect CHEEIRANGCE ........coveereer e bttt et a b 3
Wos f. Resubmittal of plans requiring revISION ... 3
W10 g. Review of previously approved plans (revision/renewal) ..., $
PRIVATE WATER SYSTEM APPROVAL
PWW a. Private water well INSEAIALION ....c...covee et ea e e st s s e sn s ams e 5
ONSITE SEWAGE TREATMENT AND DISPOSAL SYSTEMS
EHT a. HOIGING tANK POIMIL.......otoiiirereieieeeiee it see s s rnsnenre et s s n s ara s st sn e m s $
ESR b. Repair parmit .. -
ESN c. Standard subsurface system e
ESP d. Prior site evaluation .. DOV
EDA 8. Abandoned SYSIaM .........ccenirinninis 3
EDS f. Single-pump positive dosing system............ $
EDD g. Duplex-pump positive dosing system $
EDR h. Revision due to positive dosing system $
EAP i. I/M ZONE ANAUAL PEIMUL ...e.eivirimenereuinrenerenieestrir e eeeetetaterassias s b spap e me s e ara s e R e s ]
EAS j. Amended sewage permit... SUROTUUPOO.
SUBDIVISION ANALYSIS AND APPROVAL
EP1 a. Plats with 5 to 25 building lots
EP2 b. " 26 10 50 "
EP3 c. * 511075 "
. PUBLIC POOL/BATHING PLACE APPROVAL
SPC a. Plan review for original CONSIUCHON ... s st 3
SPR b. Plan review for modification/revision .. w5
SPI Cc. Issuance of initial operating permit .. .$

N_MJ Other (specify DgP M..L—Noﬁ MGD ) $ 300 U'D

White — CUSTOMER  Yellow — ENGINEERING  Pink — ACCOUNTING

303-EE/44 HRS CPHU (Rev. 10/95)
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Summary of Construction Activities




Construction Progress Summary

Broward County Office of Environmental Services

Aquifer Storage and Recovery (ASR) Demonstration Project
2A Water Treatment Plant Site

Date

Description of Activities

6/19/96
7/10/96
7/23/96
8/1/98
8/6/96
8/8/98
8/19/96
8/21/96
8/21/96
8/22/96
8/26/96
8/27/96
B/28/96
8/29/96
8/30/96
8/31/96
9/10/96
9/11/96
9/16/96
9/17/96

- 9118/96
8/19/96
9/24/96
10/1/96
10/2/36
10/3/96
10/9/96
10/10/96
10/11/96
10/16/95
10/22/96
10/23/96
10/25/96
10/26/96
10/28/96
11/1/96
11/12/96
11/13/96
11/14/96
11/15/96
11/19/96
11/20/96
11/26/96
11/27/96
12/3/96
12/3/96

12/4/96
3/4/97
312/97

Preconstruction Conference

Project Initiation (Notice to Proceed)

Vibrate surface casing (40 ft; 24-inch steel) at MW-1 and ASR-1; install 4 pad monitor wells
Pour temporary slab at MW-1.

Set up rig over MW-1 with cranes.

Conduct first sampling of pad maonitor wells (PMWs).

Begin mud-rotary drilling with nominal 12-inch bit at MW-1

Complete pilot hole drilling to 430 fest bis.

Conduct geophysical logging of MW-1 pilat hole to 430 feet bis.

Ream pilot hole with 24-inch bit.

Complete reaming and install 14-inch casing to 430 feet bls.

Cement 14-inch casing with 619 sacks of neat cement.

Resume pilot hole drilling with 12-inch bit to 1,000 feet bls.

Conduct geophysical logging of MW-1 pilot hole to 990 feet bis.

Ream 14-inch borehole and install 6-inch casing to 980 feet bis.

Cement 6-inch casing with 625 sacks of neat cement to 990 feet bls.

Conduct 100-psi pressure test of 6-inch casing (1.5 psi drop in 1 hour).

Begin setup of piping/pump system to convey water to 1 MG tank and Jift station.
Begin drilling 6-inch pilot hole with reverse-air drilling (open circulation).
Compiete pilot hole drilling and begin well development

Complete well development. Set up for pumping test.

Conduct 4-hour pumping test of MW-1 at 525 gpm.

Conduct geophysical logs over open-hola interval at MW-1 to 1,200 feet bls.
Pad monitor wells at ASR well completed and developed.

Sampie PMWs and submit to laboratory.

Begin pilet hole drilling {mud-rotary) with 12-1/4-inch bit at ASR-1.

Complete pilot hole to 420 feet bis and conduct geophysical logging.

Ream pilot hole with nominal 36-inch bit to 410 feet bis.

Install and cement 26-inch steel casing to 397 feet bls with 967 sacks neat cement.
Resume pilot hole drilling at ASR well with 12-1/4-inch bit

Complete pilot hole to 1,017 feet bls and conduct geophysicai logs

Begin reaming pilot hole to nominal 26-inch diameter to 995 feet bis.

Install 18-inch steel casing to 995 feet bls.

Cement 16-inch casing with 383 sacks neat cement and 743 sacks 4% gel.

Tag cement at 70 feet and tremie grout 116 sacks neat cement to land surtace.
Conduct 150-psi pressure test at ASR-1 16-inch casing.

Begin reverse-air drilling with 15-inch bit,

Complete reverse-air drilling to 1,200 feet bpl (TD). Begin air development.
Complete development at 11:00 am and trip out.

Conduct flow logs on open hole. Assemble temp. piping for step test.

Install 14-inch bowl diameter turbine pump for step test.

Conduct step test. Set up data logger/pressure transducers to record background.
Conduct 24-hour constant rate (1,000 gpm} aquifer test.

Record recovery data

Obtain water quality sample at ASR-1 for laboratory analysis.

Conduct tinal geophysical logs including cement bond log (CBL), caliper, temperature,
dual induction, gamma, SP, fluid resistiv'ity, LSN, and video.

Begin demobilization of drill rig and start up of surtace facility construction.
Conduct wet tap of 20-inch raw water main and tie intc ASR piping.

Obtain water quality sample at MW-1 for laboratory analysis.
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CH2M HILL
Hillsbero Executive Center Noan

800 Fairway Drive

Sute 350
. ‘ CHZM H | LL Deerfield Beach. FL
- o 33441-1831
Ceivaratiag
;0 Year: Tol 554.426.4008
Fax 954.698.6010

December 12, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager-UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL. 33416

Dear Bill:

~ Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411; BCOES #1134 ASR

R

e ooy <L o ._3 y } }
The drilling contractor (Diversified Drilling Corp. [DDC]). conducted the 24-hour constant
rate aquifer test on the ASR well. A data logger/pressure transducer system was set up to
. record background data, test data, and recovery data from MW-1 and ASR-1. A background
water quality was obtained and will be analyzed for primary/secondary drinking water

standards parameters per the permit.

Upcoming Schedule

DDC will demobilize drilling equipment including drill rig, pumps, temporary piping etc.
The temporary concrete pad will be decommissioned. Subconftractors will mobilize January
1997 to construct the surface facilities for the ASR system per the contract documents, which
should be completed over the next 4 months. Upon completion, an engineering report,
surface facility construction certification, and record drawings will be forwarded to FDEP
per the permit. We will switch from weekly to monthly sampling of the pad monitor wells
now that well activities are complete-per Mr. Kwiatkowski’s conversation with

Mr. Bill Cocke/FDEP.

Sincerely,

CH2M HILL

/,,/&éé e W

Peter J. Kwiatkowski, P.G.
Project Manager

. DFB11776.DOC
Enclosures
c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC



Project No. j0AF:S Ag Date fR-25-90

Client EMQQQ Covnry BSE
[ CIHAHIIL ] Contractor Q\gm L Fian bg,\uuﬂ.
CAILY OPERATIONS REPOCRT
. Well No. Bt -4
Weather M = g8 F Time . Description of Operattons \,
Shift No. i Tine ©300- o> S . Tt
Driller X7 Jot SCAMIRT ConThAtTEL WAL CamPuATAD Gia THe Dciaal
Activity Qud o Weo PorP i, T ReT Y -
Starting Depth N Rl » € ROy
TV = 1
Shift No. A Tize |NOS-O -  —
Oriller _ ~Xo, SCACWNY ' AW |
Activity E * POOW oL, TEHT - o 3
Starting Lepth -
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Formatian samples collected
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Coorreacrot, D REMRD ON B TE #40 ModiToR, |
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Iige Depth .
Heasurerent refersance polat
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Supply deliveries
r- e\ s

-




Broward County ASR Demonstration Project

PH\'I.-NW

PuDosDuaoo

-

Pad Monitor Well Water Qualﬂ Data

PMW-SW
Conductivity
(umho/cm

pH

TDS
{m, Comments

439
467
445
515
494
459
481
460
452
473

7.25
712
7.18
7.37
7.20
7.25
7.21
7.28
7.18
7.30

352%initial Sampling
364

ars

410

348

318

322

308

268

262JFinal Samplin

33?83?323-4-401:4&&‘

Ealenpren

379
387
386
391
376
401
420

448

L

7.18(
7.13
7.21
7.24
7.39
7.31
721
7.00
7.41

28REBEEE

——

418
395
414
392
389
aa
354
457
506

7.29
6.91
7.42
7.07
7.12
.15
7.17
7.08
7.06

292]Initial Sampling
242
256!
244
270
258
264
31 Bn
346




CH2M HILL
Hilisborg Exacutive Center MNarh

800 Fairway Drive

Suite 350
. ‘ CH2M H I LL Deerfisld Beach, FL
33441-1831
‘1,9” : : : T Tel 954.426.4008
Fax 954.699.6010

December 12, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP Flle # UC 06-242411; BCOES #1134 ASR

The drilling contactorr(Dlvemlhed'Dnllmg Corp. [DDC]). set up temporary plpmg to
. convey pumping test waters to the 1 million gallon storage tank. A vertical turbine test

pump was set up to conduct the step pumping test. A 6-hour step test was conducted at the
ASR well.

Schedule for Next Week
Conduct 24-hour constant rate (1,000 gpm) aquifer test.

Sincerely,

CH2M HILL

Jtr]] Hceiit

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11775.D0C

Enclosures

¢ Bob Leonard /BCOES
Anne Murray /Montgomery Watson
Members of the TAC



CH2M HILL
Hilisbora Executive Genter North

800 Fairway Drive

' Suite 350
@ @ crzmHiL et s 7
<> C g 33441-1831
l ‘;/) ; i Tel 954.426.4008

Fax 954.698.6040

November 26, 1996

103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Drear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC (6-242411; BCOES #1134 ASR

The drilling contractor (Diversified Drilling Corp. [DDC]) conducted reverse-air drilling
with a 15-inch-diameter bit from base of casing to total depth (1,200 feet bpl). The well was
developed to remove fines from the borehole. Conducted flow logs (caliper, temperature,
fluid resistivity, and flowmeter)on the open borehole to delineate flow zones.

Schedule for Next Week

Set up temporary piping to convey pumping test waters to the 1 million gallon storage tank.
Set up test pump to conduct step pumping test. Conduct step test.

Sincerely,

CH2M HILL

[t ) creite

Peter J. Kwiatkowski, P.G.
Project Manager -

DFB/11679.DOC

Enclosures

c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

PMW-NE PMW-NW PMW-SE PMW-SW
IChloridel Conductivity] pH | TDS JChloride| Conductivity] pH | TDS Chigcride| Conductivity] pH | TDS [Chloride| Conductivity| pH | TDS
Weli | Date | (mg) | (umho/cm) {mgh} (ma/) {umhofcm) {mgA}] (mgM) | {(umho/cm) {mgM}] (mg/) | (umho/cm) {mg/) Commants
MW-1| 8/8/96 18 495 7.2 400 10 150] 6.56] 144 0 2591 7.31] 190 18 439] 7.25| 352]Initial Sampling
W-1| 8/22/96 215 542| 6.83] 452 17.5 178] 6.65] 260 5 307|713] 264 44.5 46717121 364
W-1| 8/29/96 20 533| 7.14| 308 6.6 158| 6.64] 410 5 322|7.16] 246 52 44517181 378
MW-1| 9/4/96 14 337| s.28| 272 8.5 193| 6.74] 274 5 332|7.48| 222 56.5 515)7.37| 410
MW-1]| 9/11/96 24 496| 8.81| 382 8 194| 6.61] 146 8 3641 7.17| 224 44 494} 7.20] 348
MW-1]| 9/18/96 180 1002| 7.92| 606 8 184 649 262 & 402[7.08] 284 29 459] 7.25] 318
W-1]| 9/24/96 99 538 7.71] 596 6 188| 6.6 248 g 372(7.27] 286 29 48117.21| 322
MW-1| 10/2/96] 255 534 7.11| 382 6 182[ 6.51] 150 16 408| 7.19] 276 235 460| 7.28| 308
MW-1| 10/8/96 16 151| 8.45| 140 7 213} 675 170 7 3231 7.42| 218 20 452| 7.18| 268
MW-1| 10/15/96 13 139] 8.39{ 96 7 231] 6.8 148 14 385|7.37] 214 26 473) 7.30] 262Final Sampling
R-1| 10/2/96 44.5 455 7.33' 314 37 871| 7.27} 366 25 379|7.18| 260 39 41817.29 292’Initiai Sampling
SR-1 10/8/96 6 448| 10.65| 276 24 500] 7.28] 278 az 387|7.13| 234 30 395|6.91] 242
SR-110/15/96 7 '330| 10.29 220J 15 263| 9.61| 204 a2 86| 7.21] 240 40 414|7.42] 256
SR-1} 10/22/96 11 235| 9.48] 166 24 499| 7.28| 282 38 391| 7.24] 236 38 392(7.07] 244
SR-1]10/31/86 25 306| 7.56; 196 27 534| 7.5| 256 27 376| 7.39] 344 33 asg|7.12| 270
SR-1] 11/5/96 38 463] 7.21| 308 a5 690| 7.2| 426| M 401| 7.31| 254 34 381]7.15| 258
SR-1]11/13/96 36.2 445| 7.26] 306 495 880| 6.98| 304 36.5 420|721 570 35 354| 7.17| 264
SR-1|11/21/96 '
SR-1]11/28/96
SR-1| 12/4/96
SR-1112/11/96
SR-1] 12/18/96
SR-1| 12/26/96
SR-1} 1/2/97
SR-1|  1/9/97
SA-1 1/16/97




NOV-14-98 15:40 FROM: MONTGOMERY WATSON PBC1

ID: EB81 5685 8834 PAGE 2

@ MONTGOMERY WATSON

WELL # 2¢72DAILY SHIFT REPORT

Gun | Mon | Tus | Wed | The § P 1 Sat |
| X

Broward County ASR WELL

Weathe clear overcast tin haavy taln
BID PACKAGE: ~ A X
Temp] 3260 50-70 70-08 »85
CONTRACTOR; o X
win L ";d yﬂ
H dry modente humid Rapatt No.
_ X
: SHIFT SUMMARY
OBSERVER: w START DEPTH: {200
DRILLER: Noe  Schuasdt END DEFTH: t30¢
ACTIVITY: Develyuact
5UB CONTRACTORS:
FORMATION SAMPLES: e
WATER SAMPLES: ——
TESTING: —
TIME DESCRIPTION
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NOV-14-35 16:4@ FROM:

.m MONTGDMERY W.
&

MONTGOMERY WATSON PBCI

Broward County ASHA WELL

ATSON

WELL # AC2DAILY SHIFT REPORT

pateE):  M-/3- Jé

ID: 581 S8E 8834

PAGE

HOURS WORKED: _(O7hd = J 430

Sun | Mon | Tue | Wed | Thw | Fd al
5
Waaths clear overcast rain heavy min
BID PACKAGE: _ X
Temp| 32-80 50-70 7?;05 »85
CONTRACTOR: _ '
wmd‘ s npd high
Hwﬂd‘y‘ d; moderate humid Repott No.
‘ SHIFT SUMMARY ‘
. OBSERVER: K/ SKinfer START DEPTH: J/20
DRILLER: Schunsdt END DEPTH: /240"
ACTIVITY: _Pilst dle -  Devdpan

ks SUB CONTRACTORS:
FORMATION SAMPLES: Edrge (0
L9

WATER SAMPLES: ey 3o
TESTING: ___ Shrhe Meod — Floer

Pa

TIME

DESCRIPTION
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. @ MONTGOMERY WATSON '

WELL #/%”ZDAILY SHIFT REPORT

Broward County ASR WELL

DATE(S): //-/2- 9&

HOURS WORKED: 700 — /@

Sun Mon | Tue | Wed Thr Fri Sat
X
: Weather clear overcast - rain heavy rain
8ID PACKAGE: 4
_ Temp. 32-50 50-70 70-85 >85
CONTRACTOR: X
Wind still med high
X
Humidity| dry moderate hurnid Report No.
X
- SHIFT SUMMARY ‘
OBSERVER: @ Ky START DEPTH: jaso
. DRILLER: o€ 5 bmed END DEPTH: i 7&"
ACTIVITY: _ Dol dilad hole
SUB CONTRACTORS:
FORMATION SAMPLES: Lvery fO°
WATER SAMPLES: glf(l'j SO
TESTING: Head ¥ Flay =i gy B
TIME DESCRIPTION

OO0 - 'E'.ﬁ‘r‘ni Floew & Meod at /O00' [

sl Floo iy 90;,04-., Stode. #ewd @ 24.4°

Waty Somole I Sler eneicked (BlocK) Cond S$500, €1 Zgoo.
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@ MONTGOMERY WATSON

WELL # 42”2DAILY SHIFT REPORT

oate: /- /- P4
HOURS WORKED: /530 - /360

Broward County ASR WELL

Sun | Mon | Tue |{ Wed | Thr Fri Sat

X
Weathen clear ovarcast rain heavy rain
BID PACKAGE: X X -
s Temp. 32-50 50-70 70;? >»85
CONTRACTOR:
Wind siill med high
Humidity] c‘!?r moderate humid Report No.
SHIFT SUMMARY ]
OBSERVER: M. Kan dol SKinmer START DEPTH: /0320
DRILLER: Joe  Schmid# - END DEPTH: /&0
ACTIVITY: Pilad  Aole
SUB CONTRACTORS:
FORMATION SAMPLES: Lvery (0
WATER SAMPLES: o _TO°

TESTING: Sla dp  thed — Flownd Ltk

TIME DESCRIPTION

/830" Tolked "‘// e .ﬁ‘vm‘J‘, dh’l(i% -Q.m.- 1026 Shuu Jeo:u «t rsooo

/é’ZO-' On S':%, Aot ofralt
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CH2M HILL
Hillsbero Executive Center North

300 Fairway Drive

Suite 350
. ‘ CHZM H l LL Deerfield Beach. FL
334411831
- '/9 Ve Tel 954.426.4008
Fax 854.698.6010
November 20, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL. 33416

Dear Bill;

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411; BCOES #1134 ASR

Weekly Summary (4 _

. The drilling contractor (Dwersﬁled Dnlhng Corp. [DDC]) completed rigging up for reverse-
air drilling and drilled out the cement plug at the base of the casing. Pumped down the
1 million gallon storage tank. Repaired pump and kelley hose.

Schedule for Next Week
Conduct reverse-air drilling with 15-inch-diameter bit from base of casing to total depth
(1,200 feet bpl). Conduct flow logs on open borehole.

Sincerely,

CH2M HILL

Peter J. Kwiatkowski, P.G.
Project Manager

DFB/11607.10C
Enclosures
c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
. Members of the TAC



Broward County ASR Demonstration Project

Pad Monitor Well Water Qualit! Data

PMW-NE PMW-NW PMW-SE PMW-SW
Chicride] Conductivity] pH | TDS |Chloride| Conductivity] pH | TDS |Chioride] Conductivity] pH | TDS |Chloride| Conductivity| pH | TDS
) | (umhofem) {(mgM)| (mgA) | (umhoicm) {umha/cm) (mgM)] (mgM} | (umho/cm) (ma/l) Comments
18 495 7.2| 400 10 150| 6.56 (v} 259|7.31| 190 18 4391 7.25] 352[initial Sampling
215 542| 6.93] 452 17.5 178] 6.65 5 307 7.13] 264 44.5 46717.12] 364
20 §33| 7.14] 308 6.6 158 6.64 5 322]7.16] 246 52 445|7.18] 378
14 337| 8.28] 272 8.5 193] 6.74 5 332|7.48| 222 56.5 515} 7.37] 410
24 496| 8.81F 362 8 194| 6.61 a 364|717 224 44 494)7.20| 348
130% 1002] 7.92| 606 8 84| 6.49 6 402 7.08# 284 29 4591 7.25) 318
99 838| 7.71| 596 6 188| 6.6 9 372|7.27{ 286 29 481]| 7.2%] 322
255 534| 7.11| 382 6 182] 6511 150 16 408] 7.19] 276 235 460]| 7.28| 308
16 1511 6.45| 140 7 213{ 675} 170 7 323|7.42] 218 20! 452| 7.18]{ 268
13 139 _8.39 26 7 221 6.8] 148 14 385 7.37] 214 26 473| 7.30] 262}Final Samplin
445 455 7.337 314 37 871] 7.27| 366 25 379(7.18] 260 39 418| 7.29] 292}Initial Sampling
6 448| 10.65| 276 24 500| 7.28] 278 az 387|7.13] 234 30 395|691] 242
7 330] 10.29] 220 15 263] 9.61] 204 32 386|7.21| 240 40 414|7.42] 256
1" 235; 9.48| 166 24 498| 7.28} 282 38 391|7.241 236 a8 392|7.07 244
25 3061 7.56] 196 27 534] 7.5| 2561 27 376|7.39] 344 a3 389 7.12| 270
38 463 7.21| 308 35 690 7.2| 426 34 4] 7.31] 254 34 381)7.15| 258
11/14/96
11/21/96
11/268/96
12/4/96
12/11/96
12/18/96,
12/26/96
1/2/97
1/9/97
1/16/97




. @ MONTGOMERY WATSON

WELL # AR-\ DAILY SHIFT REPORT

oates: //- §- 96
HOURS WORKED: .
Broward County ASR WELL
Sun | Mon | Tue | Wed | Thr Fri Sat
X
Waathe clear overcast rain heavy rain
8ID PACKAGE:
Temp.| 3250 50-70 70-85 >85
CONTRACTOR:
Wind still med high
Humidity, dry moderate humid Report No.

SHIFT SUMMARY
OBSERVER: ~

START DEPTH: /oo

DRILLER: T Schrtlt

END DEPTH: /024

ACTIVITY: < ° ‘

SUB CONTRACTORS:

FORMATICN SAMPLES:

WATER SAMPLES:

TESTING:

TIME DESCRIPTION

Reve se o, Citedate hole

J@/// Aose_.

C‘\Q-nﬁ,}ftg ot

WRTC401W

Clean

Qbserver's initials ‘aﬁézé

PAGE tof



. @ MONTGOMERY WATSON

WELL # 42”2 DAILY SHIFT REPORT

oatesy: /- 7- 26

HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tus [ Wed | Thr Fri Sat
X
Weathe clear overcast - rain heavy rain
BID PACKAGE: X
. Temp. 32-50 50-70 70-85 >85
CONTRACTORA: X
Wind still med high
X .
Hurmidity dry moderate humid Report No.
b 4

SHIFT SUMMARY

OBSERVER: _ &aady SKer

START DEPTH: (loz&

. DRILLER: Toe_ Schue d END DEPTH: 1024
ACTIVITY: Set-u 2 Pewrre  Ain
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION _

C\‘J‘cold"/:‘alop in )u‘f. at 10201 RBoL. C.lecu:lf hole. pygoam'.fp {or

Revase g

WRTC401W

Observer's initials 7,452/’0\

PAGE 1of & _



. @ MONTGOMERY WATSON

WELL # /2”2 DAILY SHIFT REPORT
patesy -6 -6

HOURS WORKED:
Broward County ASR WELL
Sun | Maon | Tue | Wed | Thr Fri Sat
X
Weathen clear overcast rain heavy rain
BID PACKAGE: X X
Temp. 32-50 50-70 70-85 »85
CONTRACTOR:
Wind| still med high
Humidity] dry moderate humid Report No.
SHIFT SUMMARY
OBSERVER: M SKoaner START DEPTH:
. DRILLER: Toe Sladr END DEPTH:
ACTIVITY: Dﬁu’ﬂ% M (w
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION
(Phone. ConvrSutan)

’Drn’?lin? out  Cemeat, eram‘n; Citawlation pory .

WRTC401W

Obsarver's initials 74 Q fFl

PAGE 10of _}



. @ MONTGOMERY WATSON

WELL # % &Z7DAILY SHIFT REPORT

DATE®S): M-S 9¢&

HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tue | Wed | Thr Fri Sat

Weather clear overcast 52'1 heavy rain

BID PACKAGE: '
Temp. 32-50 50-70 70-85 »85
CONTRACTOR:
Wind still med high
Humidity dry medarate humid Report No.

SHIFT SUMMARY

. OBSERVER: Koady SKoser

DRILLER: = Schasdt

START DEPTH: 020

END DEPTH:

ACTIVITY:

SUB CONTRACTORS:

FORMATION SAMPLES:

WATER SAMPLES:

TESTING:

TIME DESCRIPTION

Ceément 7"0? a7 Q20" ée;.u dﬂ/(lf'ds Ceman

WRTC401W

Observer's initials _ - 22 & c?~

PAGE 10of !
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MONTGOMERY WATSON

WELL # A27ZDAILY SHIFT REPORT

pATES: J/-4- P&

HOURS WORKED:
Broward County ASR WELL
Sun | Men | Tue | Wed | Thr Fri Sat
X
Weathen clear overcast rain heavy rain
BID PACKAGE:
Temp. 32-50 50-70 70-85 »85
CONTRACTOR: ' )
Wind still med high
Humidity dry moderate humid Report No.
SHIFT SUMMARY
. OBSERVER: z ,49" Sty START DEPTH:
DRILLER: To¢_Scheudt END DEPTH:
ACTIVITY:
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:

TIME

DESCRIPTION

Drillers  cere pfaﬂah‘u? t D pilol hale

WRTC401W

~> Valn Wer  foff gpeu, d[[ou;nz ML -ﬂdl Ta.l /o

Need Yo dtain TonC

Yo brffl @

7esr e,

~H,

Observer's initials Lﬁ&_

PAGE 1of ¢



CH2M HILL

Hillsboro Executive Cemtar North

800 Fairway Drive
. ‘ Suite 350
CHZMH I LL Ceerfigld Beach. FL
- .. 33441-18231
Loosargiing
S0 Ve Tel 954.426.4008
Fax 954.698.6010
November 15, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL. 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411; BCOES #1134 ASR

Weekly Summary (October 28 - November 1)

The drilling contractor (Diversified Drilling Corp. [DDC]) completed cementing of the
16-inch steel casing with neat cement via the tremie method from 70 feet bpl to pad level.
The well was allowed to set 24 hours prior to set up for the pressure test. A successful
pressure test was conducted on November 1, 1996, as witnessed by Mr. Mark
Silverman/FDEP. Cleaned mud pit of cuttings. Rigged up for reverse-air drilling.

Schedule for Next Week
Complete set up for reverse-air drilling and drill out cement plug at base of casing.

Sincerely,

CH2M HILL

/032 47 o -

Peter J. Kwiatkowsld, P.G.
Project Manager

DFB/11606.DOC

Enclosures

c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Qualit! Data

PMW-NE PMW-NW PMW-SE PMW-SW

Conductivity] pH | TDS JChloride] Conductivity] pH | TDS |Chlorige} Conductivity] pH | TDS |Chioride] Conductivity | pH | TDS
Waell {umho/cm) [(mgA)| {mogA) | (umho/cm) {mgM] (mgh) | (umhofcm) | [{mg/M] (mg) | (umho/cm) {mg} Comments
MW-1 495) 7.2] 400 10| 150] 6.56] 144 0 259]7.31] 190 i8 4391 7.25| 352{Initial Sampling
MW-1 542 6.93F 452 175 178| 6.65 260 5 307]17.13] 264 445 467} 712] 364
MW-1 533] 7.14] 308 6.6 158| 6.64| 410 5 322|7.16| 246 52 445(7.18] 378
MW-1 337| B.28 272H 8.5 193] 6.74| 274 5 332[7.48F 222 56.5 515| 7.37] 410
MW-1 495| 8.81] 362 8 194 661 146 B 364|717 224 44 4941 7.20] 348
MW-1 1002] 7.92} 606 8 184| 6.49] 262 6 402} 7.08| 284 29 453]| 7.251 318
MW-1 538| 7.71] 596 6 88| 6.6] 248 8 a72j7.27] 286 29 481| 7.21{ 322
MW-1 534| 711} 382 6 182| 6.51} 150 16 408|7.18| 276 235 460) 7.28] 308
MW-1 151| 8.45| 140 7 213| 6.75] 170 7 323|742 218 20 452(7.18] 268
MW-1|10/15/96 13 139] 8.39 961 7 231] 6.8] 148 14 385| 7.37] 214 26 473} 7.30] 262|Final Samplin
ASR-1| 10/2/96 44.5 455| 7.33| 314 37 a71{ 7.27] 366 25 379(7.18| 260 39 418} 7.29] 292{initial Sampling
IASR-1| 10/8/36 6 448| 10.65] 276 24 500{ 7.28| 278 a2 3B7|7.43| 234 30 395)16.91| 242
IASR-1|10/15/96 7 330| 10.29] 220 15 263 9.61] 204 32 3861 7.21| 240 40 414| 7.42| 256
ASR-1) 10/22/96 11 235| 9.48| 166 24 499| 7.28] 282 38 391|7.24| 236 38 392|7.07| 244
IASR-1]| 10/31/96 25 3ce| 7.56( 196 27 634} 7.5| 256 27 376| 7.39] 344 33 389|7.12| 270
ASR-1 11/7/96
ASR- 11 11/14/96
ASR-1] 11/21/96
IASR-1 11/28/98
ASR-1} 12/4/96
IASR-1) 12/11/96
ASR-1} 12/18/96
ASR-1| 12/26/96
ASR-1|  1/2/97
ASR-1  1/9/97
ASR-1 1/16/97




Project:

Well:

Driller:

Date:

Casing Depth:
Withessed By:

[CASING PRESSURE TEST

BCOES ASR Demonstration Project

Class V ASR Woell (16-inch Diameter)
Diversified Drilling Corp. (Joe Schmidt)
1-Nov-96

985 feet bpl

Mark Silverman, P.G./FDEP/West Palm Beach
Peter Kwiatkowski, P.G./CH2M HILL

pressure.xls

Remarks: Cement plug at base of casing
IGauge: Ashcroft 200-psi gauge; 0.5 psi increments
Results: 4.81% PASSED
Time Elapsed Time {min) Pressure (psi) Differential (psi}) Comments
9:13 AM 0 150.75 0.00]Start test
218 AM 5 150.10 0.65
9:23 AM 10 148.50 1.25
9:28 AM 15 148.75 2.00
8:33 AM 20 148.25 2.50
9:38 AM 25 147.75| . 3.00
9:43 AM 30 147.00 375
9:48 AM 35 148.50 4.25
9:53 AM 40 146.00 4.75
9:58 AM 45 145.25 5.50
10:03 AM 50 144.75 ’ 6.00
10:08 AM 55 144.25 6.50
10:13 AM 60 143.50 7.25|End test.
10:14 AM 143 0|Bleed off pressure !I
10:15 AM 108 1 gallon
10:15 AM 77 1 gallon
10:16 AM 44 1 gallon
_ 10:16 AM 125 1 gallon
10:17 AM 0 0.3 gallon 4.3 gallons total o




gt
I
p 3,

#

s

DAILY OPERATIONS REPCRT

Project No. [o3 S pIRO Date 10-3%-9,
Client b&ﬁh&b Cooumt

Contractor h\:ﬂ!&!"'lih ey 1Ly
Well Ho. peq -4

Leviation Survey

Weather = oavy = gE°F Time _ -Dascrintion of Qverations
Shift No. 1 Tinme o300 -190Q Foo 1M, Seue i, Bogiuts oo sove - tut Comeacros
Driller Jov Souminr i 1) TH PROCIEL .oFf ST oy, O o CoauJdeT
Mtivit?wmw - - !
SRR e o erapn. e s amee ]
. . AF CEnT 1o per FO FEry P L $aD TTRE TREME
Shift No. Time : — o 85 L.
Driller 120S d STagr PALTLVSH of Taemi o H O
Activity
1313 -l Savr T
Starting Depth
Formation samples collected 2a0 -
—_—— 4 < ¥ |
HoO, B vovme or Do BoLs OF REaT CfnsIT |
Water samples collected WD Poeikl
391 + N B !
Pa sl

Drilling fluid additives

Rall vater level

Time

Depth

Measurement reference point

elevation

Supply deliveries




CH2M HILL
Hillsbero Executive Center North

800 Fairway Drive

. Suite 350
o CHZM H I LL Deerfield Beach, FL
- o 33441-1831
e Tol 954.426.4008

Fax 954.698.6010

October 31, 1996

103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (October 21 - October 26, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC]) completed pilot hole drilling
within the 26-inch casing with a 12-1/4-inch bit with mud circulation to approximately
1,017 feet bls. Conducted geophysical logs. Submitted casing seat request to FDEP for
concurrence. Reamed nominal 26-inch hole to approximately 1,000 feet bls. Install 995 feet
of 16-inch steel casing. Cemented in place with 4-percent gel and neat cement via pressure
grout method.

Schedule for Next Week

Conduct pressure test on 16-inch casing. Clean mud pit of cuttings. Rig up for reverse-air
drilling.

Sincerely,

CH2M HILL

Peter J. Kwiatkowski, P.G.
Project Manager

DFB/11516.DQC

Enclosures

c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

PMW-NE PMW-NW PMW-SE PMW-SW
Chioride] Conductivity] pH | TDS |Chloride| Conductivity] pH | TDS |Chioride] Conductivity] pH | TDS |Chioride| Conductivity | pH | TDS

Well EE“ {mgA} | {umho/cm) {(mg}] {mgA) | (umho/cm) (mgn) {m {umho/cm) {mg/H} (mgA) | {umho/cm) {mgA) Comments
MW-1 8/8/96 18 495 7.2] 400 10 150| 6.56] 144 0 259| 7.31] 190 18 439|7.256] 352]Initial Sampling
MW-1| 8/22/96 215 542| 6.93] 452 17.5 178| 6.65| 260 ] 307|7.13| 264 44,5 467|7.12] 364
MW-1| 8/29/96 20 533] 7.14] 308 6.6 158| 6.64] 410 5 322|7.16] 246 52 445|7.18] 378
MW-1!  9/4/96 14 337| 8.28| 272 8.5 193] 6.74] 274 5 332| 7.48| 222 56.5 515| 7.37] 410
MW-1]| 9/11/96 24 496]| 8.81| 362 8 194} 6.61| 146 8 BN 77| 224 44 494|7.20{ 348
MW-1]| 9/18/96 180| 1002| 7.92| 606 8 184] 6.49] 262 6 40217.08| 284 29 459|7.25] 318
MW-1| 9/24/96 99 538| 7.71] 586 6 188 6.6 248 9 a7217.27| 286 29 481|7.21| 322
MW-1| 10/2/96 25.5 534| 7.11| 382 6 182§ 6.51| 150 16| 408] 7.19| 276 23.5 460| 7.28] 308
MW-1! 10/8/96 16 151| 8.45{ 140 7 213] 6.75] 170 7 323|7.42f 218 20 452| 7.18| 268
MW-1|10/15/96 13 139] 8.39 96 7 231| 68| 148 14 4325 7.37] 214 25 473|7.30] 262)Final Sampling
SR-1[ 10/2/96 44 5 455{ 7.33| 314 37 87t 7.27] 266 25 379]7.18] 260] 39 418|7.29 292Flni1ial Sampling
SR-1| 10/8/96 6 448| 10.65] 276 24 500| 7.28 278L 32 387713 234 a0 3951 6.91| 242

SR-1| 10/15/96 7 330j 10.28| 220 15 263| 9.61] 204 32 386|7.21| 240 40 414} 7.42| 256

SR-1| 10/22/96 11 235] 9.48]| 166 24 493} 7.28{ 282 38 391|7.24] 236 a8 392|7.07| 244

SR-1] 10/31/96]

SR-1| 11/7/96

SR-1| 11/14/96

SR-1] 11/21/96

SR-1] 11/28/96
ASR-1| 12/4/96

SR-1}12/11/96

ASR-1]12/18/96

ASR-1| 12/26/96

SR-1 127

SR-1  1/9/97

SR-1| 1/16/97




. @ MONTGOMERY WATSON

WELL # 42-2 DAILY SHIFT REPORT

DATESE 0 -24- 96

HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tue | Wed | Thr Fri Sal
X
Weather clear overcast rain heavy rain
BID PACKAGE: X X X
' Temp| 3250 50-70 7@‘5 >85
CONTRACTOR:
i it od high
Windj s TC
Humidity] dry modarate humid Report No.
X
SHIFT SUMMARY
OBSERVER: _M « £ ndat 5ﬁd.wy. START DEPTH: _j¢)¢ 2
. DRILLER: __ 3% LAt ol END DEPTH: ¢/ 2
ACTIVITY: 4 CﬂSu‘Lqr ¥ CQIU\E‘A
SUB CONTRACTORS: —
FORMATION SAMPLES:
WATER SAMPLES:
TIME DESCRIPTION
woder Rennivg, 16 CaSing, SBuk #§ has been pot i Fhe

WA
(20e = G+ Db;w? 7 /9

/@3@ > 2; v 1QJ_ CQJﬂQ.q?l
2ATEO = Stuet  Cemppt
V30 — Lad Cemens . .

. © ROS 4445 o34
220(‘) —_ fo.r/f,:a '7}6..1 . 2,
. LIl 7-(_0; CG’W B (0 -2 9~ 9¢

o
WRTC401W

(5‘-’2. CaSm?_ ﬁ/f} Ao D(_.-.{,.,vs')_

Maole Shie & 9/05 6,‘0&'-

SC 405 Adeeit

Observers initials =22 2 -

PAGE 1of



Casing Tally
Broward County ASR Demonstration Project

10-2¢-%

Well: ASR Well
Depth: QAT feetbls
Diameter: 24 inch (O.D.)
Project No.:  103715.A0
Date: DT _ _
‘Welding Centralizer - Total
Pipe Completed Location Heat Length Length
Number |  (flime) (ft_from botiom) Number (fest) (foet) |
fU“Z’;'%I 1 [ JoSsrm |5, 29 NEITE dlic | 37
2 7 C% pp A A210i7 208" 2%.¢5
t 3 1H:edOpa L2 Y 4L Y 7 e fA 25
4 (205 pm Y647 H42..¢ [L3.88
5 |2 55 Pw el Y e Fedz 42 105. %4
6 \: 38 A&7 tisg 149
7 2:10 Aeio s d1.5 290.96
8 242 RIEE AP0 4D e 13 2-is
9 337 A 8017 ERYE 124. .0
10 435 AN Agiol? W2 w dip. 3o
N 5:25 V63un Yy §59. 4o
12 630 SO Y 4] U, RE
13 7:15 Yoty 4.t $42.56
14 - ¥l V50 ? Y2e ks Cy e Lo
{ 15 9100 &24" Y gasl 7 d42.e T
!i 15 950 Y&riy7? 42 | Colod.PC
17 (o Le Zi0t Yoz wgoae | 2/0.9
18 1/ 08 Vo347 al.iv | 283 50
19 [idg S 37 wiw |29 & /0
20 12130 YN AL y2es 1 Q3.78
21 |2 s2L HLic27 “2v5 |79 .90 |
22 (3 48 930\ Vo tidy “2eosr | 991.426 |
23 ref Y4 Y NG i T 20 | Pl 28
24 152y 763747 “los | fpos- 4
T2\ -~ 2
27 - 3
28 = -
29
30 L0053
31 = - all
32 =¥:yi
33
34 |
35 |l
: 1!
37
38 |
39
40 f

AN Pandel SKlaner

$e _é_s‘frr.'fu‘
_'5!‘}'c K~ '-'/

k--



. @ MONTGOMERY WATSON

WELL # Zsz2 DAILY SHIFT REPORT

DATE(S): /7-2§- ¢
HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tus | Wed | Thr Fr Sat

XX
Weathar clear overcast rain haavy rain
BID PACKAGE: X '
Temp, 32-50 50-70 70-85 >85
CONTRACTOR: X '
‘ Wind still Szﬂ high
Humidity dry moderate humid Report No.
X
SHIFT SUMMARY
OBSERVER: _M. ‘Z,,gﬁ S K na e START DEPTH: foe?
. DRILLER: _“$ve  Sehilidd — Bod Schmdl END DEPTH: /o2
ACTIVITY: Doape, hide~ Sc# Cﬁ:;mq
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION
O720p - On SHe 7 idn QU qu.-?' o 4_5’2 -2 . ;-eea,h,_y Lol wor de (u,,.’,,g')’;d U.,-rvz/i’
/000 Siaa
0co ~
o PT?— cu‘ary +o ,o.'f; ot of hae. W\ “en (aé.m? at Yo A
O = fole s
190 2 i LTJH ca Toort, Q- g,%'d? to bedbon. D Casing ot (500 AR
O Y -,
2200 _ 'Pc; © ?" Deitiey Rr pact. CoSuty Qo #e St a? D106 WE
-I\.
RGREVE 4 3 .
I T o Codiyg. BoR Sihumdt, TaKin  sver Do i
We S dt,

quo ‘3 _)u -1“" “’L ]\Ole
. CS‘Q(:_ Ca_.S,‘,,? Zo

/ﬁ G- /7{?-2‘!";#'; tdeatd Tomey o De,af%'ﬁ),
- |

WRTC401W Observer's initials F1

PAGE t1of !



. @ MONTGOMERY WATSON

WELL # /2 DAILY SHIFT REPORT

DATES): - 2¢/- 9

HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tue | Wad The Fri Sat
)4
Woeathe clear overcast rain heavy rain
BID PACKAGE: X
Temp,| 3250 50-70 70-85 >85
CONTRACTOR: :
Wind| still med high
X
Humidity! dry moderate humid Report No.
X
SHIFT SUMMARY
OBSERVER: AR Qaa dg Sgl AL~ START DEPTH: (u¢D
. DRILLER: 5o 55],.  — Boly S N A END DEPTH: /o, 2
ACTIVITY: Lraming  hiie-
SuUB CONTRACTORS: /
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

Her d cLy
C

c‘l.&lo?‘ t‘f CA S;_&’

T Deilers  ave 0"70;“? Ut e da/.

®
-

WRTC401W

UP uate szn:na? at 1ot Ap?.

S 9oty Sic, bk Study,

Talled M Soe Sthmd? oo
b:v ) . . g
< f&{(’y 1 fvin Cd.«fth‘r Tt 07{50/;';‘4‘7/ (id AR ,96). ﬁg;’r.zwu

v Fhogh

e, 1:79_
Observer's initials Eg 7

PAGE 1of _i



. @ MONTGOMERY WATSON

WELL # #52-Z DAILY SHIFT REPORT

patesy: Jo-27-9¢

HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tue Wed The Fr Sat
X
Weathen clear overcast rain heavy rain
BID PACKAGE: X
Temp. 32-50 50-70 70-85 >85
CONTRACTOR: X
Wind still med high
~
Hurmnidity] dry moderate humid RAeport No.
X
SHIFT SUMMARY
. OBSERVER: 8 24; St anow START DEPTH: vz
DRILLER: ' e Jauga ool END DEPTH: s>
ACTWITY:
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

7000 Q,-;/.,-,,,J v bo o pilor ste TP =icow Q. B losiy,

Al
/I,;H Crew & avie o di 1t zum/aﬁ/ ronignt, se Cos

Clun, 5& Set 6/ blelc end .

®
“

WRTC401W

g

Observer's initials%‘élf‘*




@ MONTGOMERY WATSON

WELL # /% 2 DAILY SHIFT REPORT

oATES): JfO-22- P06
HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tus | Wed | Thr Fri Sat

“

%
Weathe clear ov t rain heavy rain
BID PACKAGE: 9}?5
Temp| 32:50 50-70 70-85 >85
CONTRACTOR: X
‘ Wind still med high
X
Humidity] dry moderate bumid Report No.
X
SHIFT SUMMARY
OBSERVER: Z“M‘Wf - START DEPTH:  scc
DRILLER: Y = END DEPTH: /o7
ACTIVITY: O lor  Lole
SUB CONTRACTORS: & B lovone A
FORMATION SAMPLES: L ”
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

OFO  On Site Dirillng ptor Aste B 9300 Cloy ix Very a0

Df‘\ \\\i 5 ;O; Vev SN ?‘i\y\) s 'f‘La O - /éu ')";Z‘-.}n . ’)/”4 ot Fie® -

’)o'\fﬂm?
(S0 -~ Tu’e.q(

in d"‘/- /12_ amounte of ALimeshne. &—//} ot PO At ff =
“} dine Sﬁ‘c

)rll{ > e
Skerd 7y L W oratt wt Suiji aof S0,

é’ Zreern,

1800
DY pilet hole o L7 é,f,/ ,?do:/a{ Thks :ZO/"‘
. Z(?ﬁ-?r hode wa Sk at 1250
|
b
WRTC401W Observers initials _._ -

PAGE 1 of



. @ MONTGOMERY WATSON

WELL # /< Z DAILY SHIFT REPORT

DATE(S: - 2~ P&

HOURS WORKED:
Broward County ASR WELL
Sun Mon’ Tue | Wed | Thr Fr Sat
X
Waather clear overcas! rain heavy rain
BiD PACKAGE:
Temp) 3250 50-70 70-85 >85
CONTRACTOR: X
Wind stit med high
»
Humidity] dry moderate humid Report No.
X
SHIFT SUMMARY
OBSERVER: % N START DEPTH: _74&
. DRILLER: '5"0:3 Sclup df END DEPTH: 2¢o
ACTIVITY: D lov__Rote
sSUB CONTRACTORS:
FORMATION SAMPLES: -7 {21
WATER SAMPLES: g
TESTING:
TIME DESCRIPTION

L2302 = Doy on SYe  Affer Ueekend

Hé{é’ S - L"}Wc

U700

Shewtd 7p hole Tomosop .

o

WRTCA01W

'7-.1 H ‘P/;_-,u-\ C&S'I-A{;ﬁ

r”””] at P éki. I/(’r/r/ e,

TioW i Clay, Spianiy w b,

dU‘ ."/{hé' aff- /-r-;ﬂm‘/,»"}’

Observer's initials™ Za2 4 o2

PAGE 1of



G}E’ MONTGOMERY WATSON |
RCOES 52 Ocmonstitiv P,}L

t
¢ Lithotsse Loy -Be AR 2 otées

o ,,,,,,ﬁwkjé’f,

Date _/2>/22/%¢

-l O-r % Adn Scc.qﬁ/'d

I e

~ {2050 45 Plove |
— [Z0 -4 Lo Mo ;__‘,L{e ¥ 5/c//ca_:-"-r1l O-!a.;..a_, rodegle o (eil Cempglod,

Pty {’{ . /?e'waa/' ) 40 ."Gr.;'/.f’(-(fzy;’-:{.

wett L looded  Texfue i€
Codonys /£S8%: J{;/ I ue \4’.[1({4‘- Shett /V.zﬁ:;ud. ”ZJ&N-L&'—A%——-—

- |7 e Ao | cpth DS~ ISt Ll h beflen Shid sentbiiv
- §0 -ec /7¢ ﬁécu't? ‘
—\lge 20 Lepesfon pal white 4

7

B B stttzation, Viodi§ Fike) 18-25%
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— |50 -0 A5 P ve
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@ MONTGOMERY WATSON

Notes

- ... Date - .
| Doo - 2o A e
o -~ 270 As A oe |
2o - 236 s e, _bhar  Colr ¢ fught Gisp to gty
230 - 240 AS Al
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CH2M HiLL
Hillsboro Executive Center North

800 Fairway Drive

. ‘ Suite 350
c H 2M H I LL Deerfield Beach, FL
Celebrating 33441-1831
D) Teas Tel 954.426.4008
Fax 954.698.6010
October 29, 1996
103715.A0

Mr. Williamn W. Cocke, P.G.

Program Manager—UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411
Weekly Summary (October 14-October 18, 1996)

The drilling contractor (Diversified Drilling Corp. {DDC]) resumed pilot hole drilling
within the 26-inch casing with a 12-1/4-inch bit with mud circulation.

. Schedule for Next Week

Complete pilot hole to approximately 1,000 feet bls. Conduct geophysical logs. Submit
casing seat request to FDEP for concurrence. Ream nominal 26-inch hole to approximately
1,000 feet bls. Install approximately 1,000 feet of 16-inch steel casing. Cement in place with
neat cement via pressure grout method. ‘

Sincerely,

CH2M HILL

Wi e

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11499.DOC

Enclosures

C: Bob Leonard/BCOES
Anne Murray/Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

PMW-NE PMW-NW PMW-SE PMW-SW
Chilorids| Conductivity| pH | TDS |Chloride| Conductivity| pH | TDS |Chloride| Conductivity| pH | TDS [Chloride| Conductivity| pH | TDS
Well | Date | (mg/) | (umho/cm) {mgM)] (maM) | {umhofcm) (mg_;li) (mg/l) | (umho/cm) {mg/M}] (mgM) | (umhe/cm) . {mg/) Comments
MW-1] B/8/96 18 495 7.2 4001 10 150{ 6.56] 144 0 289|7.31| 180 18 439(7.25] 352[Initial Sampling
MW-1] 8/22/96 215 542 6.93| 452 17.5 178| 6.65| 260 5 307|7.13] 264 44.5 467|7.12} 364
MW-1] 8/29/96 20 533 7.14| 308 6.6 158| 6.64) 410 5 322|7.16| 246 52 445|7.18] 378
MW-1 9/4/96 14 337 8.28| 272 8.5 193] 6.74] 274 5 332| 7.48] 222 58.5 515(7.37| 410
MW-1| 9/11/96 24 496| 8.81| 362 8 194| 6.61| 146 8 3641717} 224 44 49417.20] 348
MW-1| 9/18/86 180 1082| 7.892] 606 184] 6.49| 262 6 402| 7.08| 284 29 459]|7.25] 318
MW-1| 9/24/96 98 538) 7.71| 596 6 188 6.6/ 248 g 372(7.27| 286 29 481|7.21| az22
MW-1[ 10/2/96 25.5 534 7.11| 382 6 182| 6.511 150 16 408|7.19| 276 235 460|7.28| 308
MW-1[ 10/8/96 16 181] B.45] 140 7 213| 675 170 7 3231 7.42( 218 20 452| 7.18] 268
MW-1{10/15/96 13 138] 8.39 96| 7 231} 6.8] 148 14 J85|7.37] 214 26 473 7.30f 262fFinal Sampling
ASR-1| 10/2/98 445 455| 7.33] 314 37 871 7.27| 366 25 379]7.18| 260 a9 41817.29| 292{Initial Sampling
ASR-1 10/8/96 6 448| 10.65] 276 24 500| 7.28] 278 az a87|7.13| 234 30 385|6.91| 242
ASR-1] 10/15/96 7 3304 10.29| 220 15 263| 9.61] 204 a2 386| 7.21] 240 40 414|7.42| 256
10/24/96
10/31/86
11/7/96
11/14/86
11/21/96
11/28/96
12/4/86
12/11/96
12/18/96
12/26/96
1/2/97
1/9/97
1/16/97




CHIM HILL
Hillsbora Executive Certer Narth

800 Fairway Drive

. . Suite 350 .
CH2MHILL Deerield Beach, FL
L , 33441-1831
Celedrating
50 Years Tel 954.426.4008
Fax 954.698.6010
Qctober 16, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager-UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (October 7 = October 11, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC]) conducted pilot hole drilling to
approximately 430 feet bls. Conducted geophysical logs on the mudded borehole. Reamed
pilot hole to a nominal 35 inches to 400 feet bls. Installed approximately 400 feet of 26-inch-
diameter steel casing. Cemented in place with neat cement via pressure grout method.

Schedule for Next Week

Resume pilot hole drilling within 26-inch casing with 12-1/4-inch bit with mud circulation
to approximately 1,000 feet bls. Conduct geophysical logs. Submit casing seat request to
FDEP for concurrence.

Sincerely,

CH2M HILL

e} e gt

Peter J. Kwiatkowski, P.G.
Project Manager -~

DEB11419.DOC

Enclosures

c Bob Leonard /BCOES :
Anne Murray/Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

11697

PMW-NE PMW-NW _ PMW-SE PMW-SW
Chloride| Conductivity| pH | TD'S |Chloride| Conductivityl pH | TDS |Chioride] Conductivity} pH | TDS [Chloride| Conductivity[ pH | TDS
Well | Date | (mgh) | {umho/cm) (mgM] (mah) | (umhofem) {mgM| (mgh) | {umho/cm) (mgM] (ma/) | (umho/cm) {mg/l) Commenis
MW-1 8/8/96 18 495 7.2 4001 10 150] 6.56] 144 ] 250(7.31] 150 18 439 7.25 352]Initial Sampling
MW-1| 8/22/96 21.5 542| 6.93] 452 17.5 178{ 6.65] 260 & 307|7.13] 264 44.5 467| 7,12 364
MW-1| 8/29/96 20 533] 7.14] 208 6.6 158{ 6.684] 410 ] 322| 7.16| 246 52 445(7.18| 378
MW-1 9/4/96 14 337| 828 272 8.5 193] 6.74] 274 5 332|7.48{ 222 56.5 515)7.37] 410
MW-1| 9/11/96 24 496 A8.81] 362 8 194] 6.61] 146 8 364|717 224 44 494 7.20] 348
MW-1| 5/1B/96 180 1002| 7.92]| 606 8 184| 6.49| 262 6 40217.08] 284 29 459]|7.25| 318
MW-1| 9/24/96 99 538 7.71] 596 6 188| 6.6 248 9 37217.271 286 29 481]7.21] 322
MW-1 [ 10/2/96 255 534 7.11| 382 6 182] 6.51| 150 16 408| 7.19| 276 235 460|7.28| 308
MW-1( 10/8/96 16 151] B.45| 140 7 213] 6.75{ 170C 7 323|7.42| 218 20 45217.18| 268
MW-1[10/15/96 13 139| 8.39 96 7 231] 6.8/ 148 14 385|7.37] 214 26 473} 7.30{ 262]Final Sampling
ASR-1l 10/2/96 445 4551 7.33] 314 37 871} 7.27| 366 25 378|7.18] 260 39 4181 7.29{ 292|Initial Sampling
ASR-1| 10/8/96 6 448| 10.65] 276 24 500| 7.28] 278 32 387]7.13] 234 30 39616.91| 242
ASR-1 10/15/96 7 330( 10.29) 220 18 263| 9.681| 204 32 386) 7.21] 240 40 414§ 7.42( 256
10/24/96
10/31/96
11/7/96
11/14/96
11/21/98
11/28/96
12/4/96
12/11/96
12/18/96
12/26/96
1/2/97
1/9/97
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Casing Tally
Broward County ASR Demonstration Project
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Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

PMW-NE PMW-NW PMW-SE PMW-SW
Chloride] Conductivity] pH | TDS [Chloride; Conductivity| pH | TDS |Chloride| Conductivity] pH | TDS JChioride| Conductivity| pH | TDS
Well | Date | {mg/l} | (umho/cm) _ {mg/1) (mgll) (umho/cm} {mgM)] (mgM) | {umho/cm) {maM)y (mgd) | (umholem) _ {mg/1) Comments
MW-1 8/8/96 18 485( 7.2] 400 10 150{ &€.56| 144 0 2591 7.311 190 18 4391 7.25] 3s52Hnitial Sampling
MW-1{ 8/22/96 2156 542| 6.93] 452 17.5 178| 6.65| 260 5 307|7.13| 264 44.5 467| 7.12{ 364
MW-1]| 8/29/96 20 533| 7.14| 1308 6.6 158] 6.64} 410 5 322|7.16] 246 52 445|7.18| 378
MW-1 9/4/96 14 337| 8.28) 272 8.5 193] 6.74| 274 5 33217.48{ 222 66.5 515|7.37| 410
MW-1] 9/11/36 24 496] 8.81| 362 8 194| 6.61| 146 8 364 7.17| 224 44 494| 7.20{ 348
MW-1| 9/18/96 180 +1002| 7.92| 606 8 184| 6.49| 262 6 402(7.08| 284 29 459|7.25| 318
MW-1| 9/24/96 89 538] 7.71} 586 6 188| 6.6/ 248 9 372]7.27] 286 29 48117.21] 322
MW-1]| 10/2/96] 25.5 534| 7.11| 382 6 182| 6.51 1501 16 4081 7.19] 276 235 480|7.28] 308
MW-1]10/10/96 Final Sampling
ASR-1| 10/2/96 445 455] 7.33| 314 37 871} 7.27] 366 25 379|7.18] 260 39 418(7.29] 292[Initial Sampling
10/10/96
10/17/96
10/24/96
10/31/96
1177196
11/14/96
11/21/96
11/28/96
12/4/96
12/11/96
12/18/96
12/26/96
12197
1/9/97

1/16/97




CH2M HILL

Hillsboro Executive Center North
800 Fairway Drive

Suite 350

. ! CHZMHILL Deerfiefa Beach, FL

. . 334411831
Cefebrating
50 Years Tel 954.426.4008

Fax 954.698.6010

October 10, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL. 33416

Dear Bill:

Subject: Broward County Office of Environmental Services {(BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (September 23 - 27, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC]) conducted geophysical logs of the
open-hole interval of MW-1 to evaluate production horizons. DDC disassembled temporary

. piping to 1 million gallon storage tank. Mobilized drilling rig from MW-1 to the ASR well
site. Constructed concrete-block walls on ASR well pad and mobilized other drilling
equipment. Removed cuttings from monitor well pad.

Remedial measures were implemented on the northeast pad monitor well. These included
purging of water and conveyance to the 1 million gallon storage tank for disposal. Water
quality samples were obtained on 9/24/96 and indicate lower conductivity levels consistent
with remediation. )

Schedule for Next Week

Install , develop, and sample pad monitor wells at ASR well site. Complete setup of
equipment and begin pilot hole drilling at ASR well.

Sincerely,

CH2M HILL :

[t ] et

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11362.DOC

Enclosures
. ok Bob Leonard /BCQOES

Anne Murray/Montgomery Watson
Members of the TAC



CH2M HILL

Hillsboro Executive Center Norh
800 Fairway Drive

Suite 350

33441-1831

9 ! CH2MHILL e s, .

Celebraling
50 Years Tel 954.426.4008

Fax 954.698,6010

Qctober 2, 1996

103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; ASR Well.

This letter serves to notify FDEP that drilling is scheduled to begin on Wednesday,
October 2, 1996 at the ASR well at the subject site. Previously, FDEP has been notified
regarding drilling commencement for the project monitor well, associated pad monitor
wells, as well as documentation for the approved disposal site for drill cuttings.

A temporary concrete pad has been constructed at the ASR well site to contain drill cuttings
and fluids. Also, four shallow pad monitor wells have been constructed at the corners of the
pad for the required weekly monitoring during construction. Water quality samples have
been obtained, and we are awaiting results from the laboratory. We will provide this
information upon receipt from the laboratory.

Due to the documented increase in conductivity from the northeast pad monitor well at the
MW-1 drilling site (MWNE), we will continue to sample this well until background
readings are obtained.

Please call me at (561) 737-6665 if you have any questions.

Sincerely,

CH2M HILL

Joote ] sz tr

Peter J. Kwiatkowski, P.G.
Project Manager

DFB/11317.DOC

Enclosures

c Anne Murray /Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

Well

Date

Chloride|

PMW-NE
Conductivity
{umho/cm)

pH

TDS
(mg/)

Chiloride
(mgh)

PMW-NW
Conductivity
(umhofem)

pH

DS
(mgA)

Chloride|

(mg/l)

PMW-SE
Cenductivity
(umhofcm)

pH

TDS
{mg/h)

Chloride
{(mg/)

PMW.-SW
Conductivity
{umho/cm)

pH

TDS
(mg/)

Comments

MW-1
MW-1
MW-1
MW-1
MVY-1
MW-1
MW-1

B/8/36
8/22/96
B/29/96
9/4/96
9/11/96
8/18/06
9/24/96
10/3/96
10/10/96
10/17/86
10/24/96
10/31/96

11/7/96
11/14/96
11/21/96
11/28/96

12/4/96
12/11/96
12/18/96
12/26/96

1/2/97

1/9/97
1/16/97

(mo/)
18
21.5
20
14
24

180
98

495
542
533
337
496
+1002
538

72
6.93
7.14
B.28
8.81
7.92
7.71

400
452
308
272
362
606
596

10
17.5
6.6
BS
8

8

6

150
178
158
193
164
184
188

6.56
6.65
6.64
6.74
6.61
6.49

6.6

144
260
410
274
146
262
248

Moot O

259
307
322
aaz2
364
402
arz

7.31
7.13
7.16
7.48
717
7.08
7.27

180
264
246
222
224
284
286

18
44.5
52
56.5
44
28
29

439
467
445
515
484
459
481

7.25
712
7.18
7.37
7.20
7.25
7.21

352
364
378
410
348
318
322

Initial Sampling
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-
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Broward County ASR Demonstration Project

Pad Monitor Well Water Quality Data

PMW-SE PMW-SW
TDS TDS |Chioride| Conductivity| pH | TDS |Chioride] Conductivity] pH
) | {umhofcm) ) | (umho/cm)

400 0 259 7.31] 190 18 439[7.25

452 5 307|7.13| 264} 445 467|7.12

208 5 az2| 7.16| 246 52 445]7.18

272 5 332| 7.48| 222 56.5 515|7.37

262 8 364/ 7.17| 224 44 494) 7.20

806 6 402]7.08] 284 29 4598| 7.25

596 9 3r2|7.27] 286 29 481|721

382 16 q08|7.19| 276] 235 460{ 7.28

140 7 323|742 218] 20| 452|718

26, 14 385]7.37] 214 26 473} 7.30

314 271 366 25 a79| 7.18] 260 39 418] 7.29

276 24 s00| 7.28] 278 32 387|7.13] 234 30 395{ 6.91

220 15 263| 9.61| 204 32 386| 7.21| 240 40 414|7.42

. 166 24 499| 7200 282 38 301}7.24| 236 38 392| 7.07

SA-1| 16/31/96 25 306| 7.56] 196 27 534] 75| 256 27 376| 7.39] 244 a3 389| 7.12

SR-1f 11/5/96 38 463| 7.21} 2308 as sso| 72| 426 34 401|7.31) 254 34 381}7.15

SR-1 11/1396 5.2 445| 7.26] 306 49.5 880| 6€.68] 304 36.5 420| 7.21] 570 35 354|717

R-1 11/20/06 6 458 7.70| 314 Gor 867 s.sar 628 as 432( 7.08| 320 39 4571 7.08
SR-1| 11/26/96
R-4 12/4/96
R-1 12/11/96
R-4 12/18/96
SH-1| 12/26/96)
SR-1| 1/297]
SR-1 1/9/97
R-1| 11607




CHZM HILL
Hillsbero Executive Center Narth

800 Fairway Drive

Suite 350
@ 0 CH2MHILL et o ¢

Celebrating 33441-1831
50 har: Tel 954.426.4008
Fax 954.698.6010
September 25, 1996
103715.A0

Mr. William W. Cocke, P.G.

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (September 16 - 20, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC]) conducted reverse-air drilling (open-
hole circulation) in the Floridan Aquifer System from the base of casing to 1,200 feet at MW-1.
MW-1 was developed to remove cuttings, fines etc. A 4-hour, constant-rate pumping test was
conducted to estimate specific capacity of the formation. All flows were conveyed to the onsite

- 1-million-gallon storage tank and thence to the onsite lift station for disposal. A temporary
concrete drilling pad was constructed for drilling at the ASR well.

. Pad monitor well water quality data was reviewed upon receipt from the laboratory on
September 24, 1996. It was observed that the Northeast (NE) pad monitor well exhibited
elevated conductivity of approximately 1,000 umhos/cm. This is above the approximately
500 umhos/cm value exhibited as a background concentration. The source of this increase in
conductivity was traced to pinholes observed in the mortar of the concrete block walls of the
temporary pad. The other 3-pad monitor wells exhibit normal water quality and appear
unaffected.

Mr. Mark Silverman/FDEP was notified via telephone of this occurrence on September 24,
1996, at approximately 4:00 p.m. Remedial measures have been implemented and include
purging of the pad monitor well until background water quality is obtained.

Schedule for Next Week

Conduct geophysical logs of the open-hole interval of MW-1 to evaluate production horizons.
Disassemble temporary piping. Mobilize drilling rig from MW-1 to the ASR well site.
Construct concrete-block walls on ASR well pad and mobilize other drilling equipment.

Sincerely,

CH2M HILL

%/7@%

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11278.DOC

. Enclosures
c Bob Lecnard /BCOES

Anne Murray/Montgomery .Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

Chlorid

Date

PMW-NE
Conductivity
{umho/cm)

le

TDS
{mafl)

" PMW-NW

Chiloride
{moA)

Conductivity
(umhoscm)

pH

TDS
{mg/)

Chloride,

(mg#)

PMW-SE
Conductivity
(umho/cm)

pH

TDS
(mgf)

Chioride

PMW-SW
Conduclivity
{umho/cm)

pH

TDS

Comments

(mgA)
18
215
zor

14

24
180

11/14/96
11/21/96
11/28/96
12/4/96
12/11/96
12/18/96
12/26/96
112/97
1/9/97
1/16/97

495
542
2
337

4986
1002

7.2
6.93
714
8.28
8.61
7.02

400
452
308
272
362
€06

10
17.5
6.6
8.5
8

’

150
178
158
193
194
184

6.56
6.65
6.64
6.74
6.61
6.49

144
260
410
274
146

262|

DO O

259
307
322
33z
364
402

7.31
713
7.16
7.48
717
7.08

190,
264
246
222
224
284

(mgh)
18
445
52
56.5

a4
29

438
467
445
515
494
453

7.25
7.12
7.18
7.37
7.20
7.25

%
352}nitial Sampling

364
378
410
348
318




@ MONTGOMERY WATSON

Broward County ASR WELL

WELL # 4.2 DAILY SHIFT REPORT

I-/é-5¢

DATE(S):
HOURS WORKED:

Sun | Mon | Tue | Wed | Thr | Fr Sat

Weather @ overcast rain heavy rain
BID PACKAGE:
Temp. 32-50 50-70 70-85 >B5
CONTRACTOR: ( :
: WnndK maed high
Humidity] b~ moderate humid Report No.
e
- SHIFT SUMMARY
OBSERVER: _ & 1o’ SK o ue~ START DEPTH: /¢ o020
DRILLER: _ 3¢ 'S¢ b gt END DEPTH: ¢~
‘ ACTIVITY: Dot i
. SUB CONTRACTORS: — ,
FORMATION SAMPLES: Evre,. A
WATER SAMPLES: Luprs Fr
TESTING: Fhers! RO vty R
TIME DESCRIPTION
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@ MONTGOMERY WATSON

¢ WELL # X....- DAILY SHIFT REPORT

paTE(S): /7 - ‘C
HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tue | Wed | Thr Fri Sat

>
Weather clear overcast rain heavy rain
BID PACKAGE:
Temp. 32-50 50-70 70-85 >85
CONTRACTOR:
Wind still med high
Humidi dry moderate humid Report No.
A SHIFT SUMMARY
OBSERVER: A4/ S0 - START DEPTH: /o7
DRILLER: ‘ 377 Sebiencat END DEPTH:
ACTIVITY: e )l ‘
. SUB CONTRACTORS: . —
FORMATION SAMPLES: LA
WATER SAMPLES: o
TESTING: N . L0 - peectiin o gk
TIME ' o DESCRIPTION
Cr\ltj,-" R ;_"-I'l._ :_, . "Dr ; ““‘ff U W ?_"e 2 f‘;rqf\ ‘k‘ (l’(‘ r‘/.‘l- _‘:‘UM [’i:‘_;.’(.\:_
(1"”_5/ , /(e/'/!:, ,5(, - G:'a C e )
DS e G Sl T, Ui Sauple,
¢ br : [ln? ‘(\IJM ("»R’i ; f
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e L.md?’m(‘.; /:GMS;
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D\‘“lrlﬁ um “”C g

] .
J - f\f-/,« thn & 1t

TuKiny g o fo > .
’—{.Jt \\mﬁ ,((L”\ “70.‘ +V ?[ 5Jd7lt HLaJ .._,/Jl (,CL.J i 5o ‘“’/F’" /C O{ngc‘_

WRTC401W Observer’s initials "’7‘1@’

PAGE 1of _2.
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@ MONTGOMERY WATSON

@ WELL # s DAILY SHIFT REPORT

DATE(S): G-/ &-I6
HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tue | Wed | Thr Fri Sat

X
Weather clear overcast rain heavy rain
BID PACKAGE: : -
. Temp| 3250 5070 70-85 @
CONTRACTOR: .
Wind Cy med high
Humidity] ~ dry (@ hurnid Report No. |.
SHIFT SUMMARY .
OBSERVER: - Mgy START DEPTH: [Z00C
DRILLER: e Schoidd END DEPTH: /200
ACTIVITY: Dﬁl!!’sp atigt
SUB CONTRACTORS: — .
FORMATION SAMPLES: A e Sciwpie i Pekgeonadd
WATER SAMPLES: s
TESTING: — '
TIME : DESCRIPTION

0% - On Side Yo chece  devely a i

0730 - Liater apeay s b ‘foe o }Oa_ﬂln'(uid‘/‘ o Hearof

fong -
o / _
’f#/hl'& +o  Pele K. y  End DGUqu‘avng,;‘)l‘ Dv e ave jb-‘@ﬂa'v“"”?. $on
Pemp  Fesi  Boppms -

livw - off $756. .

WRTC401W Observer’s initials 231408

PAGE 1of_>_



@ MONTGOMERY WATSON

WELL # #... DAILY SHIFT REPORT

DATE(S): 9-/3- %

HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tue | Wed { Thr Fr Sat

)l
Weatheq cléar. ﬁ rain heavy rain
BID PACKAGE:
Temp. 32-50 50-70 70-85 =85
CONTRACTOR: o O
Wind| éﬁ? ¢ _mes” high
Humidi © o dry @ humid Report No.
SHIFT SUMMARY
OBSERVER: @LJ;/ LA g . START DEPTH: (240
DRILLER: " oo Sclhion:d : END DEPTH: ;250
ACTIVITY: P {4
SUB CONTRACTORS: i :
FORMATION SAMPLES:
WATER SAMPLES: A pud of Exy.
TESTING:
TIME . DESCRIPTION

O%vo - Oﬂ S e "Q TFer3-

O245~ Stad  esy, Sherte head @ ""m 10 (0%
- wett Ll @ 300,

o - fé’j-i’,‘_s

HP™ P(Jm:aa, @ 52!0}, . brau Ef;}k-'h fe -?‘3'\ 'T.{)C_

;-‘»t'\i ":‘la_., b",w Adinm & ’9. ?\?v

US - Lad &
,(:571 ‘ S’eCr'{sC CQpuls . A
30 - '?.maehoi Wate foul - w Z‘"‘ 5 Subf,d/ﬁ? = 1Fy¥ /f"’"

2 OH sive.

WRTCA01W ‘Observer's initials _'Zﬂ.@'__

PAGE 1of _+_



CH2M HILL

Hillsboro Executive Cemter North
800 Fawrway Drive

Suite 350

o ! CH2MHILL et s .

. 33441-1831
{eivhrating
S Tears Tel 954.426.4008
Fax 954.698.6010
September 18 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager-UIC _
Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (September 9-13, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC]) completed rigging up for reverse-
air drilling. Conducted a casing pressure test (100 psi) for one hour on the 6-inch casing of
MW-1. FDEP was notified of the test but did not witness it. Also, DDC constructed a 6-inch
temporary pipeline to convey brackish water to the 1 million gallon above-ground storage
tank and thence to the onsite lift station for disposal.

Schedule for Next Week

Conduct reverse-air drilling in the Floridan Aquifer-System from the base of casing to
1,200 feet. Develop the well and conduct a short-term pumping test. Conduct geophysical
logs of the open-hole interval.

Sincerely,

CH2M HILL

oz o

Peter j. Kwiatkowski, .G
Project Manager

DFB11212.DOC

Enclosures

c: Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

PMW-NE PMW-NW PMW-SE PMW-5W

Conduclivity Chiogride| Conductivity] pH | TDS jChioride| Conductivity| pH | TDS |Chioride| Conductivity | pH | TDS

{umho/cm) (mgfl) {umho/cm) {(mgM] (mgM} | (umho/cm) _ (mgll (mgfl) {umho/cm) _ {mg/l) czomments
495 10 150] 6.56] 144 0 259]7.314 190 18 438 7.25}  352[Initial Sampling
542 17.5 178| 6.65] 250 5 307|17.13| 264 445 467|7.12| 364
533 6.6 158| 6.64f 410 5 322\ 7.16] 246 52 445]7.18] a78
337 8.5 193| 6.74] 274 5 332| 7.48] 222 56.5 515|7.37] 410
498 8 194] 6.61] 148] 8 364|7.17| 224 44 494|7.20| 348




@ MONTGOMERY WATSON

@ WELL # et DAILY SHIFT REPORT
Hounsv?c::ggi ?L?’ / pae

Broward County ASR WELL

Sun | Mon | Tus | Wed | Thr Fr Sat

Wealher clear w rain heavy rain
BID PACKAGE: .
Temp. 32-50 50-70 70-85 Q_j
CONTRACTOR:

Wind: shill ( med ) high
Humidity dry @ humid Report No.

SHIFT SUMMARY

OBSERVER: _%@4 Sirner ~ START DEPTH: _._~
DRILLER: 7 TS0 Sohmedt END DEPTH: = —
. ACTIVITY: Corstractian My = Pre\ine_ Postue  TeS#
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION
1320 = On SHe. ConSincbion s Schedded G 1200,
“-100 - Cu&«m’-’m N\"ZI b
_&m ’\"“”'7' eSS ol Revose A dril\?a,, 7'6.5%'/3 . bcwhymw‘ﬂ
- S\'ﬂ:ﬂ M?j‘-\
- Pele K.

1Se0 -~ £ ad M j’
= L-k.h"h-“.a, A
162 - 5741 V~+ Test
.7,0 :5:;’ ;iSJIbqq- lore sa 1o @ /C)CrJ, 72 S, 7~
WRTCA0TW Cal el @ OGo o-ﬂf S e Observer’s initials 7’1«7@\
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SEP-18-968 11:20 FROM: MONTUGOMERY WATSON PBC1 ID: 49075858834 PAGE 2

@ MONTGOMERY WATSON

C ) WELL #___Monitor PRESSURE TEST DATA

Broward County ASR Monlitor Well Data: 9/10/96
BID PACKAGE 95.66
CONTRACTCR: Diversifiod Driling
PROJECTMANAGER:  Anne Murray
COUNTY: Broward DESCRIPTION OF OPERATIONS: 8" casing pressura
OWNER: Broward County ‘ test
START TIME: 2:00 INITIAL READINGS: 100 psi
FINISH TIME: 10:00 {HEADER PRESSURE)
TOTAL HEADER
TIME [MINUTES| PRESSLRE COMMENTS
9:00 0 100 psi
a:0 1 100 psi
9.02 2 100 psi
9:03 ] 100 psi
2:04] 4 100 psi
9:05 5 100 psi
9:06 6 100 psi
8:08| 8 100 psi
. g08| 9 100 psi
9:10 10 100 psi
2:11 11 100 psi
912 12 100 psi
8213 13 100 psi
2114 14 100 psi
9:15 15 100 psi
9:16] 16 99.75 psi
a7 17 99.75 psi
8:18 18 89.75 psi
9:18 19 99,75 psi
g20] 20 89.75 psi
9:21 21 89.75 psi
9:22| 22 99.75psi 7
9:23 23 92.75 psi
o:24] 24 99.75 psi
9:25 25 89,75 psi
9:26; 26 99.75 psi
.27 27 £8.5 psi
. o28] 28 99.5 psi
g:20| 29 99.5 psi
8:30 30 09.5 psi

R=99% 4075868834 09-18-98 [2:27PM POOZ #30



SEP-18-96 11:2@ FROM: MONTCOMERY WATSON PBC1 IDh: 4075858834 PAGE 3

. TOTAL | HEADER _
TIME  |MINUTES| PRESSURE COMMENTS
9:31 31 99.5 psi
9:32 32 €9.5 psi
9:33 33 99.5 psi
9:34 a4 99.5 psi
9:35| 35 99.25 psi
9:36 36 99.25 psi
9:37 a7 56.25 psi
9:38 38 99,25 psi
8:39 39 89.25 psi
9:40] 40 89.25 psi
9:41 41 §9.25 pei
9:24 42 93.25 psi
9:43| 43 £9.25 psi
9:44 44 99.25 psi
Q45| 45 99.25 psi
9:48 48 99.25 psi
0:47] 47 | 99.25psi
9:48 48 99.0 psi
9:49 49 22.0 psi
9:50| 50 99,0 psi
9:51 51 95.0 psi
9:52| 52 99.0 psi
9:53{ 853 99.0 psi
9:54 54 99.0 psi
9:55] 55 99.0 psi
9:56| 56 88.75 psi
9:57 57 98.75 psi
9:58 58 98.75 psi
9:59] 59 98.75 psi
10:00 80 £8.76 psi
Certifled By: o / ¢ -\[,,f,t G Pressure Decraase: 1.25 psl

M. Randal Skinner

R=98% 4075868834 09-18-96 12:27PM POO03 #30



@ MONTGOMERY WATSON

® | WELL # 44 DAILY SHIFT REPORT
e DATE(S)i 24@/.26

Sun | Mon | Tue | Wed | Thr Fri Sat

Broward County ASR WELL

X
Waather clear } overcast _A heavy rain
BID PACKAGE: _‘
Temp,| 3250 50-70 70-85 »85
CONTRACTOR:
' Wind il 6 méd ) high
-
Humidity dry ( moderate )| humid Report No.
SHIFT SUMMARY
OBSERVER: ‘Qm}, Sianec START DEPTH: _ —
DRILLER: e Schuaidt . END DEPTH: —
. ACTIVITY: G Presiure Bt
SUB CONTRACTORS: -
FORMATION SAMPLES: —
WATER SAMPLES:
TESTING: ggsly reatin ZoSh
TIME ' DESCRIPTION
L)SOO On Sidte L eSS Fests CoSin -
’ 2 ‘d ‘j— @ /04 /’S‘, t‘ )‘(l-r Ace"‘- !m-.ly‘
75! / .
= Calad ‘ -
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@ -MONTGOMERY WATSON

o WELL # 4.4 DAILY SHIFT REPORT
DATE(S): ?//f / 26
HOURS WORKED: ;
Broward County ASR WELL
Sun | Mon | Tue | Wed | Thr Fri Sat
Weathe clear avercast rain heavy rain
BID PACKAGE:
Temp. a2-50 50-70 70-85 »85
CONTRACTOR:
Wind still med high
Humidity, dry moderate humid Report No.,
) SHIFT SUMMARY
OBSERVER: START DEPTH:
DRILLER: _a_aaﬁ Se f:ww END DEPTH:
. ACTIVITY: whrk na -Qc!-?

SUB CONTRACTORS:

FORMATION SAMPLES:

WATER SAMPLES:

TESTING:

TIME DESCRIPTION
- ND O bserve, on Side.
- h T ;.{\e\l‘ v 5 cL -

- N d&-’lﬁ[ina mc‘J'-U"%/.

WRTC401W

Observer's initials %'@'

BAGE 10f 1_



. @ MONTGOMERY WATSON

WELL # /... DAILY SHIFT REPORT
DATE(S): j/ 12 } 96

HOURS WORKED: i

Broward County ASR WELL

Sun | Mon | Tue | Wed | Thr Fri Sal

X
Weather| clear overcas rain heavy rain
BID PACKAGE: u
Temp.,| 3250 50-70 70-85 >85
CONTRACTOR:
Wind stil c@ high
Humidity] dy (T Toderals 1>  humid Report No,
SHIFT SUMMARY
OBSERVER: Coand START DEPTH: /oop!
. DRILLER: e Sehmidt END DEPTH: jo2 g
ACTIVITY: Diled  hale.
SUB CONTRACTORS: —
FORMATION SAMPLES: Lueey L0
WATER SAMPLES: Fue,r S
TESTING: j fad_proscace.
TIME

DESCRIPTION

1500 - On Site,  Stueter

1600 = ol vepis ()

i S‘f-,'ﬂ
le3¢ —

- L

WRTCA01W

/5 St Horf cA S—-.’(e W 4- .o p
/ - [ Th 22 P 4, -
. } or er a‘c-ﬂ(,."

¢ X7

) LJCLAJ!? A -S"‘fa.--ﬁo,(
$tecetes on :Sﬂ‘e

.f'il W (1 !
¢ Afco 4, Jo4, T_)th‘g Cam Ves.

o X T

o3 20.\? ‘fb fC,faN‘ df:“, ¥
7e Ty Ao Flaee toell. Wil dysl

Observer's initials “Zan o

PAGE 10of _L



@ MONTGOMERY WATSON

WELL # M4 DAILY SHIFT REPORT
DATE(S): 7/ /31/ 96

HOURS WORKED:

Broward County ASR WELL

Sun | Mon { Tue | Wed | Thr 2 Sat
.
Weathe clear overcast rain heavy rain
BID PACKAGE: u
Temp. 32-50 50-70 70-85 C >85>
CONTRACTOR: —
Wind— st~ med high
Humidity] d moderate _V humid R nlﬂ
umidi ry < y | eport No.
SHIFT SUMMARY
OBSERVER: -Qm 45! Sk START DEPTH: /024
DRILLER: B2 Schonidt END DEPTH:

. ACTIVITY: Tyl m:l Monchr eat.

SUB CONTRACTORS:
FORMATION SAMPLES: Every 40

WATER SAMPLES: (A ot
TESTING: e _Feft,

DESCRIPTION

TIME

020~ OnCile, P .
N L e A .
0730_. ,4 g ) peLs u:; ~+o AT Tevevse o -C‘.ow\ 025" \&{ W -ﬂ
) C"—w"[’ﬂ!‘?nr bv-l(( \ o ¢ W@ = 250’
N .bol‘*'\ LO_{

e e /)
1006 _ Aews gir kepocap

/0 4o - Compreser o
" ’PTOL,[EM\ e \‘_0 \,(,JQ P"'F““"T’ 4o Bril\,
o v
PO Diles e Jori< AR A
Y Hog hor e i e,

L«-} .
1 N Al \\me g, ¢
1343 Dy b4, on Sde. —’)"Cﬂutug o drilt ona to2 5}
Tr/'&’ 7o open Q/t‘u‘\ rf«:

Observer's initials Z2X) 12042~
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CH2ZM HILL

Hillsbora Executive Center North
800 Fairway Drive

Suite 350 -

33441-1831

. ‘ CHZMHlLL . Deerfield 8each. FL
‘ Celedigting

Tel 954.426.4008
Fax 954.698.6010

September 16, 1996

103715.A0

Mr. William W. Cocke, P.G.

Program Manager - UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL. 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (September 2 - 6, 1996)

The drilling contractor, Diversified Drilling Corp. (DDC), rigged up for reverse-air drilling
(i.e., exchanged drill rods and bit, mobilized frac tank and air compressor, etc.) during this
short week following Labor Day weekend. Notified FDEP of pending pressure test on
6-inch casing of MW-1.

Schedule for Next Week

Conduct casing pressure test on 6-inch casing. Also, construct 6-inch temporary pipeline to
convey brackish water to the 1 million gallon above-ground storage tank and thence to the
onsite lift station for disposal.

Sincerely,

CH2M HILL

[ et

Peter J. Kwiatkowski, P.G.
Project Manager

DFB/11185.DOC
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Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

PMW-NE PMW-NW - PMW-SE PMW-SW
Chioride] Conductivity] pH | TDS |Chioride| Conductivity] pH | TDS |Chioride] Conductivity] pH | TDS jChioride| Conductivity| pH | TDS
{umho/cm) __Jtm 1) (mg!l) {umho/em) (mgMy {mgM) | (umholem) {mg/)] {mg/l) | (umho/cm) {mgdl) Commenls
495 7.2]1 400 10 150| B8.56] 144 0 2591 7.31] 190 18 439|7.25] 352]Inilial Sampling
542| 6.93] 452 17.5 178] 6.65] 260 5 307|7.13| 264 445 467{7.12] 364
533| 7.14 SDBL 66 158] 6.64] 410 5 322|7.16] 246 52 445/7.18| 378
37| 8.28] 272 85 193] 6.74] 274 5 332|7.48| 222 56.5 515(7.37 410L
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September 4, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager-UIC

Florida Department of Environmental Protection
P.O. Box 15425

West Palm Beach, FL 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (August 23-30, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC]) continued pilot hole drilling at
the monitor well (MW-1) on August 23, 1996. The 12-inch pilot hole was extended with
mud-rotary drilling to 1,000 feet below land surface (bls). Geophysical logs (caliper, gamma,
LSN) were conducted on the pilot hole. The borehole was reamed to 13-inches. Casing seat
was approved by the TAC on August 30, 1996. Approximately 990 feet of 14-inch casing
was cemented in place with neat cement (625 sacks) to land surface.

Schedule for Next Week
Rig up for reverse-air drilling and conduct casing pressure test on 6-inch casing.

Sincerely,

CH2M HILL

/ot ) R

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11127.DOC
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Broward County ASR Demonstration Project
Pad Monitor Well Water Quality Data

PMW-NE PMW-NW PMW-SE PMW-SW
Conductivity] pH | TDS |Chioride|Conductivity] pH | TDS |Chioride] Conductivity] pH | TDS |Chleride] Conductivity| pH | TDS

Well {umhafem) mi/t) (mgh) {umho/em) (mgMl (mgA) | {umho/cm) (mgM] (mgh) | (umho/cm) {mg/) Comments

MW-1
MW-1
MW-1

495 7.2| 400 10 150] 6.56] 144 0 2581 7.311 190 18 438] 7.25] 352]Initial Sampling
5421 6.93| 452 17.5 178] 6.65| 260 5 307|7.13| 264 44.5 4671 7.121 364
533| 7.14 308“ 6.6 158| 6.64] 410 5 322|7.16] 245 52 445|7.18| 378
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10/10/96
10/17/96
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11/7/96
11/14/96
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11/28/96
12/4/96
12/11/96
12/18/96
12/26/96
1/2/97
1/9/97
116/97
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CH2M HILL
Hillsboro Executive Center North
8010 Fairway Drive

' Suile 350
. O CH2IMHILL Deerfield Beach, FL
- 33441183
2 {:;'5 : ;fi s Tel 954.426.4008

Fax 854.698.6010

September 4, 1996
103715.A0

Mr. William W. Cocke, P.G.

Program Manager-UIC

Florida Department of Environmental Protection
P.O. Box 15425 ‘

West Palm Beach, FL. 33416

Dear Bill:

Subject: Broward County Office of Environmental Services (BCOES) ASR Demonstration
Project; FDEP File # UC 06-242411

Weekly Summary (August 19-23, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC]) began drilling at the monitor well
(MW-1) on August 19, 1996. The 12-inch pilot hole was extended with mud-rotary drilling
to 430 feet below land surface (bls). Geophysical logs {caliper, gamma, LSN) were
conducted on the pilot hole. The borehole was reamed to 24-inches. Approximately 400 feet
of 14-inch casing was cemented in place with neat cement (620 sacks) to land surface by the
pressure grout method.

Schedule for Next Week

Continue pilot hole inside 14-inch casing to approximately 1,000 feet bls. Conduct
geophysical logs (caliper, gamma, LSN) and evaluate casing setting depth for final 6-inch
casing. Ream borehole to nominal 13 inches and cement 6-inch casing in pl: ce.

Sincerely, ‘ _ .

CH2M HILL -

Se g Phiaee?

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11127.DOC

Enclosures

e Bob Leonard/BCOES
Anne Murray/Montgomery Watson
Members of the TAC



Broward County ASR Demonstration Project
Pad Monitor Wel! Water Quality Data

Well
MW-1
MW-1

PMW-NE PMW-NW I PMW-SE PMW-SW
Chioride] Conductivity| pH | TDS |Chiorids| Conductivity| pH | TDS Chioride] Conductivity| pH | TDS |Chieride| Conductivity] pH | TDS
{umho/cm) {mg/) (mﬂ) (urnhofcm) (mgM}y] (mgA) | (umho/cm) {mgMN] (mgM) | (umho/cm) {mg/} Comments
495| 7.2| 400| 10] - 150| 6.6] 144 (v} 259¢ 7.3] 190 18 439) 7.3] 352[Initial Sampling
542| 6.93| 452 17.5 178| 6.7 260 5 307| 7.9| 264 445 467} 7.1| 364
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APPENDIXD

Summary of Casing Depths and Cement
Quantities




Appendix D

Summary of Casing Depths and Cement Quantities
BCOES ASR Demonstration Project

Casing Casing Wall Casing Date of

Diameter Thickness Depth Cement Cement
Event Type

Well (inches)
MW-1 14
MW-1 6
ASR-1 26
ASR-1 16
ASR-1 16
ASR-1 16

(inches)

0.375
0.575
0.375
05
0.5
0.5

(feet)

400
990
397
995
595
995

8/23/96 Neat

8/30/96 Neat
10/11/96 Neat
10/26/96 Neat
10/26/96 4% gel
10/28/96 Neat

Cement
Interval

{feet)

0 to 400
0 to 990
0 to 397
0 to 990
0 to 990
0to 70

Cement

Cement

Quantity Quantity

{sacks) (barreis)

619
635
1020
404
742
122

Comments

130 Primary Pressure Grout

135 Primary Pressure Grout

217 Primary Pressure Grout
86 Primary Pressure Grout

205 Primary Pressure Grout
26 Tremie Grout



APPENDIX E

Casing Mill Certificates
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AB10(19 53 BPEB 16 05,4 8.500 42 123,13 16 fTR| 73 2 3 2|TR| 15 T F 3 _ i 33 35 50
4w 54.57 W/ )
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14 pass | @ g 750 pass [ 0.1 0 . K
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14 pass G a 1120 pass 0.1 6 - .
{4} F(B) : Flattening (Berd).
4 pass 1] G 1120 pass 0.1 [¢] .
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16 paBd L+ [} . 680 pass 0,1 & -
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Monitor Wl

MW - |
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. a5 Al O OAR Al o A W .
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aL8 . é-5/8 - 8.625 0.280 41 8.40 LSITRIM42 (213 |TR|13[35 {4 7 n 36 L
e A-88130 . i 13,46 1 ./ v / ™ i
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3-D07410 176 - a-5/8 8.6123 @.322 42 12.98 13:TR| 68 ¢ b | P STR[EL|? |3 (1] i s L1
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o .3) WIS : Reld Tensile Tesl. ECT : Rddy Curroat Test
EJ -1/ pass G nad pass a.1 a o
{4, F(B) : Plaliening {Bend). UST ¢ Ullrasonic Test
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. @ MONTGOMERY WATSON

WELL # ASR-1LITHOLOGY DESCRIPTION

BROWARD COUNTY UTILITIES WTP ASR WELL

CONTRACTOR: _Diversified

TOTAL DEPTH:
COUNTY:

OWNER:

DRILLING METHOD:
DRILLER(S):

DATUM POINT:
HYDROLOGIC UNITS:

0-10
5100

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
150-160

160-170
. 170-180

1140 feet
Broward

Broward County Utilities
Mud/Reverse Air Drilling

Joe Schmidt

Pad levsl

Biscayne/Upper Floridan

Sand 70%, white to light tan, fine grained, well rounded and well sorted, unimodal,
quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean but has been
mixed with drilling mud.

Soil 30%, brown to black, organic rich.

Sand 95%, white to light tan, fine grained, well rounded and well sorted, unimodal,
quarts based with trace lithics-heavies-and feldspar. Sand is mostly clean but has been
mixed with drilling mud. !

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

as above

as above .

Shell, tan opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), including gastropods and plecypods.

as above

as above

Limestone 90%, tan to medium gray, wackestone to recrystalized packsione, contains
carbonate sand- bioclasts- and trace quarts and lithics, gossible M, recrystalized
(clear tan thombus, can make up as much as 40% of total volume), cemented with
abundant pore filling calcite spar cement (white to tan),moderately cemented, porosity is
present. ‘
Shell 10%, 1an opaque, recrystalized and low Mg calcite constituents, some are etched,
breakage is common (possibly secondary), including gastropods and plecypods.

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above



180-190

190-200
200-210
210-220
220-230
230-240
240-250
250-260
260-270
270-280
280-290
290-300
300-310
310-320
320-330
330-340

340-350
350-360
360-370
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
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

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

as above

as above

as above

as above

as above with abundant shell material.

as above

as above

as above

as above

as above

as above

as above

as above

as above

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

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above. Unit grades from montmorillonite to kaolinite with depth. Maintains green
color.

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above



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
210-820
320-830
330-840
840-850

850-860
860-870
870-880
880-890
390-900

900-910
910-920
920-930
930-940
940-950
950-960

960-970
970-980
98(-990
990-1000
1000-1010
1010-1020

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

as above

as above

as above

as above

as above

as above

as abhove

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

95 % Light green to dark olive clay. The clay is plastic, and is interbedded with minor .
amounts of light olive gray to white limestone. The clay contains quartz sand, silt, and .
minor plecypoda material (fragmented), and calcite and dolomite cement. Porosity and .
permeability are absent due to plastic nature of clay

5% Complexly interbedded, argillaceous limestone. Limestone is generally light gray 1o
white, poor to moderately indurated, mudstones and wackestones. Porosity is low.
Grains include minor fossil debris, and peloids.

as above

as above

as above with 70% clay, and 30% limestone.

as above with 50% clay, and 50% limestone,

as above with 25% clay, and 75% limestone. Limestone is Tan to green, phosphate rich,
containing few biotics including mollusk debris and forams. Porosity is low. Poorly
indurated. Cement is spar, and is porosity reducing. Texture is granular to sucrosic.

as above

as above

as above

as above with 15% clay, and 75% limestone.

as above

Limestone, white to medium gray, moderately indurated boundstones to wackstones,
locally grades to packstone and grainstone. Contains phosphate nodules. Some bioclasts
are represented as moldic porosity, and high secondary porosity and permeability are
present (intergranular, interparticle and moldic). Locally the rock is recrystalized. Well
indurated, and contains

coarse spar cement (reducing). Biotics include reef fauna assemblage (diverse mollusk,
foram, bryozoan, corals).

as above

as above

as above

as above

as above Limestone is dominantly white. Unit has fine grained (chalky) texture.

as above,



1020-1030
1030-1040
1040-1050
1050-1060
1060-1070
1070-1080
1080-1090
1090-1100
1100-1110
1110-1120
1120-1130
1130-1140

1140-1150
1150-1160
1160-1170
1170-1180
1180-1190
1190-1200

as above. Limestone is white to very pale orange, and contains few echinoids.
as above

as above

as above

as above

as above

as above

as above

as above

as above

as above

Moderately soft, highly fossiliferous, very pale orange to tan, pelletal, wackestones
and packstones, with 15% to 40% intergranular porosity. Locally, the unit is composed
of thin layers of very hard micrite, of low porosity and permeability. Abundant
foraminifera, and echinoids.

as above

as above

as above

as above

as above

as above.
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Pad Monitor Well Water Quality Data




Broward County ASR Demonstration Profect
Pad Monitor Well Water Quality Data

PMW-NE PMW_NW PMW-SE PMW-SW
Chioride [Conductivity] pH DS Chloride [Conductivityy pH TDS Chloride [Conductivid pH TDS Chloride {Conductivity] pH TDS
Well {mgM) | {umho/cm) (mg/) {mg/) { (umho/cm) (g (mg/l) | (umhofcm} {mg/) (mg/l) | (umhoicm) {mg/t Commenis

MW-1 18 495 12 400 10 150 6.56 144 0 258 731 199 18] 439 1.25 352|Initial Sampling
MW-1 215 542 693 452 17.5 178 6.65, 260 5 307 713 264 44 .5 467 742 364

AW-1 20 533 7.14 308 6.6 158 6.64, 410 5 322 716 246 52 445 7.18 378

MW-1 14 337 8.28 272 8.5 193 6.74, 274 5 332 7.48 222 56.5 515 7.37 410

MW-1 24 486 8.81 362 8 194 6.61 146 8 364 7.7 224 44 494 7.20 348

MW-1 180 1002 7.92 606 ] 184 6.49 262 6 402 7.08 284 29 459 7.25 318

MW-1 09| 528 7.7 506 & 188 6.6 248 9 372 1.27 286 29 481 7.21 322

MW-1 255 534 kAL 382] 6 182 6.51 150 16, 408 119 276 23.5 460 7.28 308,

MW-1 16 151 B8.45 140 7 213 6.75 170 7 323 7.42 218 20 452 7.18 268

MW-1 13 139 8.39 06! 7 231 6.8 148 14 385 7.37 214 26 473 7.30 262)Final Sampling
JASR-1 4.5 45-5| 7.33 34 37 -ral 7.27 366 25 oy 7.18 260 39 418 7.28 292}initial Sampling
ASR-1 6| 448 10.65 276 24 500 7.28 278 32 387 7.13 234 30 385 €6.91 242

JASR-1 7 330 10.29 220 15 263 9.61 204 32 386 7.21 240 40 414 7.42 256

IASR-1 11 235 9.48 166 24 430 7.28 282 38 391 724 238| 38 392 7.07 244

JASR-1 25 306 7.56 196 27 534 7.5 256 a7 376 7.30 344 33 388 712 270

ASR-1 38 463 7.2 308 35 690 72 426 34 401 7.3 254 34 3 715 258

JASR-1 6.2 445 7.26 306 48.5 880 6.98 304 6.5 420 7.2 570 a5 354 77 264

JASR-1 36 458 7.70 314 80 967 6.98 626 as 432 7.09 320 39 457 7.08 318

ASR-1 35 462 7.22 352 75 1051 7.01 682 365 448 7.1 320 51 506 7.06 346

JASR-1 35 450 7.19 342 a2 1124 7.01 730 55 433 7.15 298 96 675 7.03 496

JASR-1 34 459 719 334) 84 1128 7.08| T2 44 333 7.08 216 92.5 667 7.00 432

|ASR-1 28.5 458 7.38 306 93] 1179 7.16 770 47 332 7.25 240 93 6o4 7.03 770

JASR-1 24 462 7.42 290 114 1248 712 818 42 315 7.4 226 1165 708 7.15 430

JASR-1 24 447 727 278 112 1182 7.42 796 415 318L 7.56 216 152 850 7.25 536

IASR-1 19.5 471 7.26 330 270 1722 T.14 1060 39.5 326 7.07 248, 125 768 7.28 482

ASR-1 26 406 7.19 270 405 2130 7.14 1366 50 356 7.34 264 177.5 821 7.23 560

IASR-1 22 417 7.06 315 37 1990 6.87 1186 44 345 7.07 220 115 722 7.46 438

IASR-1 21 531 7.28 385 455 2250 7.05 1406 41 350 7.20 262 82 613 7.25 420

JASH-1 22 552 7.08 340, 515 2300 6.9 1372 44/ 357 7.36 264 75 667 7.18 368

IASH-1 115 855 7.38 300 525 2440 72 1338 45 402 7.50 1028 75 582 7.24 222

IASR-1 18 421 T.46 336 250 1615 7.15 956 ' 83 507 7.37 70 40 a57 7.18 298|

ASRH-1 24 543 7.61 a5z 255 1625 7.64 528 B3| 559 7.32 406 33 420 7.42 296

ASH-1 26 497 7.39 328 265 1623 7.04 1046 59 545 7.24 448 28 465 747 346

ASR-1 22 571 7.46 330 265 1650 7.46 936 57.5 552 7.30 346 28 415 712 250

ASR-1 24 557 7.48 366 120 984 1.23 596/ 449 356 7.46) 234 25.5 407 T.24 288

JASR-1 H 494 7.4 324 130 1124 T2 706 50 394 7.40 340 245 401 7.24 456

ASR-1 29 451 7.3 302 1075 965 7.12 618 56 486 7.21 366 27.5 421 7.18 314

ASR-1 24 527 7.58 234 47.5 211 7.57 294 (] 453 7.35 334 32 412 1.37 298

ASH-1 36.5 428 7.57 260 75 815 7.38 818 58 526 7.48 335 33 415 7.51 284

ASHR-1 315 677 7.19 420 83 968 7.15 B1% &5 541 721 348 33.5 430 7.06 272

IASR-1 30 486 7.29 280 86 965 714 572 43 557 7.15 366 33 440 7.15 256

IASR-1 33 500 7.23 298] 72 B79 7.09 546 48 509 7.19 4401 33 40 7.13 368!

ASR-1 38 525 7.24 338 52 806 7.07 402 38 501 7.14 532 33 375 7.08 204

IASH-1 32 552 7.25 314 46 794 7.5 856 35 530 7.26 340 29 435 7.20 E40,

IASR-1 25 441 7.66 284 49 767 7.29 448 a1 538 7.46 302 32 483 7.28 300

ASR-1 27 521 7.28 302 62 818 7.21 502 28 408 7.42 270, 32 382 7.42 304]FInal Sampli
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Monitor Well MW-1
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APPENDIX |

Background Water Quality Data




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

‘14 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954} 421-7400 « Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 1
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1

Primary Organics - Volatiles (524)

Vinyl chloride, ug/1 <0.50
Benzene, ug/l <0.50
Carbon tetrachloride, ug/l <0.50
1,2-Dichloroethane, ug/l <0.50
Trichloroethylene, ug/l <0.50
,4-Dichlorobenzene, ug/1 <0.50
q,l-DiChloroethene, ug/1 <0.50
»1,1-Trichloroethane, ug/l <0.50
eis-1,2-Dichlorcethene, ug/l <0.350
1,2-Dichloropropane, ug/l <0.50
Ethylbenzene, ug/l <0.50
Chlorobenzene, ug/l <0.50
1,2-Dichlorobenzene, ug/l <0.50
Styrene, ug/l . <0.50
Tetrachlorocethene, ug/l <0.50
Toluene, ug/l 4.4
trans-1,2-Dichlorcethene, ug/l <0.50
Xylenes, ug/1l . <0.50
Methylene chloride (Dichloromethane), ug/1 <1.0
1,2,4-Trichlorobenzene, ug/l <0.50
1,1,2-Trichloroethane, ug/1 <0.50
Date Analyzed 12.17.96
Method Number EPA 524.2
Dilution factor 1

Laboratories in Savannah, GA * Tallahassee, FL « Tampa, FL « Deerfield Beach, FL » Mobile, AL *» New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue + Deerfield Beach, Florida 33442 « (954} 421-7400 = Fax (954) 421-2584

LOG NO: D&-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 2
DATE/

LOG NO SAMPLE DESCRIPTICN , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Primary Organics - Trihalomethanes (524.2)

Bromoform, ug/1 <0.50

Chloroform, ug/1l <0.50
Bichlorobromomethane, ug/1 <0.50
Dibromochleromethane, ug/l <0.50

Total Trihalomethanes, ug/1 <0.50

ate Analyzed 12.17.96

ethod Number EPA 524

Laboratories in Savannah, GA  Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue + Deerfield Beach, Florida 33442 « (954} 421-7400 « Fax (954) 421-2584

1OG NO: D6-72759
Received: 03 DEC 96
Reported: (9 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 3
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Group II Unregulated Purgeables
Bromobenzene, ug/l <0.50
Bromodichloromethane, ug/l <0.50
Bromoform, ug/l <0.50
Bromomethane, ug/l <0.50
Chlorcethane, ug/1 <0.50
hloroform, ug/l <0.50
Fhloromethane, ug/l <0.50
Dibromochloromethane, ug/l <0.50
Dichlorodifluoromethane, ug/l <0.,50
P-Chlorotoluene, ug/l <0.50
Dibromomethane, ug/l <0.50
1,1-Dichloroethane, ug/l <0.50
cis-1,3-Dichloropropene, ug/1 <0.50
trans-1,3-Dichloropropene, ug/l <0.50
1,3-Dichloropropylene, ug/l <0.50
1,3-Dichloropropane, ug/l <0.50
2,2 Dichloropropane, ug/l <0.50
Trichleroflueromethane, ug/l <0.50
1,2,3-Trichloropropane, ug/l <0.50
1,3-Dichlorobenzene, ug/1 <0.50
1,1,1,2-Tetrachlorocethane, ug/l <0.50
1,1,2,2-Tetrachlorcethane, ug/l <0.50
Methyl-tert-butyl ether (MTBE), ug/l <0.50
1,1-Dichloropropene, ug/l <0.50
0-Chlorotoluene, ug/l <0.30
Date Analyzed ‘ 12.17.96
Method Number ’ EPA 524.2
Dilution factor 1

Laboratories in Savannah, GA » Tallahassee, FL ¢ Tampa, FL ¢ Deerfield Beach, FL * Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

.W SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 * Fax (954) 421-2584

LOG NG: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPCRT OF RESULTS Page 4
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72739-1 ASR-1 12-03-96/1135
PARAMETER 7275%-1
Microextractables (504)

1,2-Dibromoethane (EDB) , ug/l <0.020
1,2-Dibromo-3-chloropropane, ug/l <0.020

Date Extracted 12.17.96

Date Analyzed 12.17.96

Method Number EPA 504

rimary Organics - Pesticides (507)

Alachlor, ug/l <1.0

Atrazine, ug/l <1.0

Simazine, ug/l <1.0

Date Extracted 12.05.96

Date Analyzed 12.17.96

Method Number EPA 507
Group I Unregulated Pesticides (507)

Butachlor, ug/1 _ <1.0

Metolachlor, ug/l <1.0

Metribuzin, ug/l <1.0

Date Extracted 12.05.96

Date Analyzed 12.17.9¢6

Method Number EPA 507

Laboratories in Savannah, GA * Tallahasses, FL « Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

.14 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: Dé-72759
Received: 03 DEC 96
Reported: 0% JAN 97

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling

Laboratories in Savannah, GA  Tallahassee, FL * Tampa, FL * Deerfield Beach, FL » Mobile, AL * New Orleans, LA

Code: 212170225
REPORT OF RESULTS Page 5
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Primary Organics - Pesticides (508)
alpha-Chlordane, ug/l <0.20%F65
Gamma Chlordane, ug/1 <0.20%F65
Endrin, ug/1l <0.40%F65
Heptachlor, ug/l <0.20%F65
Heptachlor epoxide, ug/1 <0.40%F65
indane (g-BHC), ug/l <0.20*F&65
‘e thoxychlor, ug/l <0.50
Toxaphene, ug/l <1.Q
Aroclor-1016, ug/l <10%F65
Aroclor-1221, ug/l <10*F65
Aroclor-1232, ug/l <10*F65
Aroclor-1242, ug/l <10%F65
Aroclor-1248, ug/l <10%*F65
Aroclor-1254, ug/l <10*Fé65
Aroclor-1260, ug/l <0.30
Date Extracted 12.04.96
Date Analyzed 12.10.96
Method Number EPA 508
Group I Unregulated Pesticides (508)
Aldrin, ug/1 <0.20%F65
Dieldrin, ug/1 <0.404F65
Date Extracted 12.04 .96
Date Analyzed 12.10.96
Method Number EPA 508



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954} 421-2584

LOG NO: Dé6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 6
DATE/
10G NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Primary Organics - Herbicides (515.1)
2,4-D, ug/l <0.50
Dalapon, ug/l <10
Dinoseb, ug/1 <0.50
Pentachlorophenol, ug/1 " <1.0
Picloram, ug/l <0.50
.§,4,5—TP Silvex, ug/l <0.50
ate Extracted 12.09.96
Date Analyzed 12.11.96
Method Number EPA 515.1
Group I Unregulated Herbicides (515.1)
Dicamba, ug/1l <0.50
Date Extracted 12.09.96
Date Analyzed 12.11.9¢6
Method Number EPA 515.1
Primary Organics - BN (525.2)
Benzo(a)pyrene, ug/l <0.20
Bis(Z2-ethyl hexyl)adipate, ug/l <2.0
bis(2-Ethylhexyl) phthalate, ug/1 ' <2.0
Hexachlorobenzene, ug/l <1.0
Hexachlotrocyclopentadiene, ug/l <1.0
Date Extracted 12.05.96
Date Analyzed 12.11.96
Method Number EPA 525.2

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL *» Deerfield Beach, FL = Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue + Deerfield Beach, Florida 33442 = {954) 421-7400 « Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2ZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orieans, LA

REPORT OF RESULTS Page 7
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Group III Unregulated Acid Extractables
2-Chlorophenol, ug/l <10
2-Methyl-4,6-dinitrophencl, ug/l <50
Phenol, ug/1 <10
2,4,6-Trichlorophenol, ug/l <10
Date Extracted 12.04.96
ate Analyzed : 12.09.96
ethod Number EPA 625
Group III Unregulated BN Extractables
Butylbenzylphthalate, ug/l <10
Di-n-butylphthalate, ug/l <10
Diethylphthalate, ug/1 <10
Dimethylphthalate, ug/l <10
2,4-Dinitrotoluene, ug/1 <10
Di-n-octylphthalate, ug/l <10
Isophorone, ug/l <10
Date Extracted 12.04.896
Date Analyzed 12.09.96
Method Number EPA 625
Primary Organics - Carbamates (531.1)
Carbofuran, ug/l <1.0
Oxamyl, ug/l <1.0
Date Analyzed 12.11.96
Method Number EPA 531.1



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

‘14 SW 12th Avenue « Deerfield Beach, Florida 33442 « (354) 421-7400 « Fax (954} 421-2584

LOG NO: Db6-72759
Received: 03 DEC 96

Reported: 09 JAN 97
Mr. Pete Kwiatkowski

CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 8
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1

Group I Unregulated Carbamates (531.1)

Aldicarb, ug/l <0.50
Aldicarb Sulfone, ug/l <0.30
Aldicarb Sulfoxide, ug/1 <0.30
Carbaryl, ug/1 <1.0
3-Hydroxycarbofuran, ug/l <1.0
ethomyl, ug/l <1.0
wate Analyzed 12.11.96
Method Number EPA 531.1
Primary Organics - Glyphosate (547)
Glyphosate, ug/1 <150
Date Analyzed 12.11.96
Method Number EPA 547
Primary Organics - Endothall (548.1)
Endothall, ug/1 <10
Date Extracted 12.06.96
Date Analyzed 12.09.96
Method Number EFA 548.1
Primary Organics - Diquat (549.1)
Diquat, ug/1 <1.0
Date Analyzed 12.10.96
Method Number EPA 349.1

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL » Deerfield Beach, FL * Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.1 4 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96

Reported: 09 JAN 97
Mr. Pete Kwiatkowski

CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project:; #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT QOF RESULTS Page 9
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96,/1135
PARAMETER 72759-1
Primary ICP Metals (200.7)
Barium, mg/l <0.010
Beryllium, mg/1 <0.00040
Cadmium, mg/1 <0.0050
Chromium, mg/1 <0.010"
Nickel, mg/1 <0.040
odium (200.7), mg/1 970
date Analyzed 12.26.96
Method Number EPA 200.7
Antimony (200.7)
Antimony, mg/l <0.0060
Date Analyzed 12.26.96
Method Number EPA 200.7
Arsenic (206.2)
Arsenic, mg/l <0.010
Date Analyzed 12.06.96
Method Number EPA 206.2
Lead (239.2)
Lead, mg/1 <0.0050
Date Analyzed 12.06.96
Method Number EPA 239.2
Mercury (245.1)
Mercury, mg/l <0.00020
Date Analvzed 12.04.96
Method Number EPA 245.1

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL » New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

‘14 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR}
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 10

DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Selenium (270.2)

Selenium, mg/1 <(.0020
Date Analyzed 12.09.96
Method Number EPA 279.2
Thallium (279.2)

Thallium, mg/1 <0.0020
Date Analyzed 12.09.96

Q‘[ethod Number EPA 279.2

oliform, Total (SM 9222B)

Coliform (MF), Total, col/100ml <1
Date Analyzed 12.04.96
Method Number SM 9222B
Cyanide, Total

Cyanide, Total , mg/l <0.010
Date Analvyzed 12.06.96
Method Number EF4 335.2
Fluoride (340.2)

Fluoride, mg/1 1.1
Date Analyzed 12.03.96
Method Number EPA 340.2
Nitrogen, Nitrate

Nitrate-N, nmg/l <0.050
Date Analyzed 12.04.96
Methed Number EPA 353.3
Nitrogen, Nitrite

Nitrite-N, mg/l - <0.050
Date Analyzed 12.04.96
Method Number EPA 353.3

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL * Deerfleld Beach, FL * Mobile, AL ¢ New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

1.0G NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr., Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward Gounty ASR)
Sampled By: Mark Schilling
Code:; 212170225

REPORT OF RESULTS Page 11
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Nitrogen, Nitrate + Nitrite

Nitrate + Nitrite-N, mg/1 <0.050

Date Analyzed 12.04.96

Method Number EPA 353.3
Turbidity :

Turbidity, NTU 16

ate Analyzed 12.04.96

ethod Number EPA 180.1
Secondary Metals (200.7)

Aluminum, mg/1 <0.20

Copper, mg/l <0.025

Iron, mg/l 0.082

Manganese, mg/l <0.010

S5ilver, mg/l <0.010

Zinc, mg/l 0.050

Date Analyzed 12.26.96

Method Number EpPA 200.7
Chloride

Chloride, mg/l ' 1900

Date Analyzed 12.09.96

Method Number EPA 325.3
Color

Color, c.u. 5.0

Date Analyzed 12.03.96

Method Number EPA 110.2

Laboratories in Savannah, GA = Tallahassee, FL « Tampa, FL + Deerfield Beach, FL * Mobile, AL + New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 = Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96

Reported: 09 JAN 97
Mr. Pete Kwiatkowski

CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS , Page 12
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
7275%-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Odor

Odor, t.o.n, 16

Date Analyzed 12.12.96
Method Number EPA 140.1
pH '

H , units 7.5

qm:e Analyzed 12.05.96

ethod Number EPA 150.1
Solids, Total Dissolved (160.1)

Solids, Total Dissolved, mg/1 3200

Date Analyzed 12.06.96
Method Number EPA 160.2
Sulfate as 504

Sulfate as 504, mg/l 380

Date Analyzed 12.10.96
Method Number EPA 375.4
Surfactants (MBAS)

Surfactants (MBAS), mg/l <0.10

Date Analyzed 12.05.96
Method Number SM 55400
Biochemical Oxygen Demand (5-Day) (405.1)

Biochemical Oxygen Demand (5 Day), mg/l <2.0

Date Analyzed 12.05.96
Method Number . EPA 405.1
Nitrogen, Ammonia -

Nitrogen, Ammonia, mg/l 0.98

Date Analyzed 12.11.96
Method Number EFA 350.3

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL « Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 94

Reported: 09 JAN 97
Mr. Pete Kwiatkowski

CHZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 13
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Kjeldahl Nitrogen as N, Total (EPA 351.2)
Kjeldahl Nitrogen-N, mg/1 0.93
Date Analyzed 12.10.96
Method Number EPA 351.2
Phosphorus, Total (365.4)
Phosphorus, Total (365.4), mg/l <0.10
ate Analyzed 12.09.96
ethod Number EPA 365.4
Asbestos in Water (TEM), mg/1 *F71
2,3,7,8-TCDD (1613), ug/1 *F71

Laboratories in Savannah, GA » Tallahassee, FL « Tampa, FL » Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96

Reported: 09 JAN 97
Mr., Pete Kwiatkowski

CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 14
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72758-2 72759-3 72759-4 72759-5
Primary Organics - Volatiles (524) )
Vinyl chloride, ug/l <0.50 114 % 5.8 % 0.50
Benzene, ug/l <0.50 100 % 1.4 % 0.50
arbon tetrachloride, ug/l <0.50 104 % 8.7 % 0.50
,2-Dichloroethane, ug/1 <0.50 98 % 1.8 % 0.50
Trichlorcethylene, ug/l <0.50 102 % 6.4 % 0.50
1,4-Dichlorobenzene, ug/l <0.50 90 % 0.10 % 0.50
1,1-Dichloroethene, ug/l <0.50 112 % 4.3 % 0.50
1,1,1-Trichloroethane, ug/l <0.50 100 % 2.6 % 0.50
cis-1,2-Dichloroethene, ug/1 <0.50 97 % 2.8 % 0.50
1,2-Dichloropropane, ug/l <0.50 93 % 3.9 % 0.50
Ethylbenzene, ug/1l <0.50 100 % 2.7 % .50
Chlorobenzene, ug/l <0.50 96 % 4.0 % .50
1,2-Dichlorobenzene, ug/l <0.50 94 4 2.6 % 0.50
Styrene, ug/l <0.50 98 % 6.0 % 0.50
Tetrachloroethene, ug/1 <0.30 105 % 0.30 % 0.50
Toluene, ug/l <0.50 98 % 2.4 % 0.50
trans-1,2-Dichloroethene, ug/l <0.50 96 % 3.8 % 0.50
Xylenes, ug/l <0,50 96 % 4.2 % 0.50
Methylene chloride (Dichloromethane), ug/1 <1.0 102 % 0.30 % 1.0
1,2,4-Trichlorobenzene, ug/l <0.50 110 % 4.0 % 0.50
1,1,2-Trichloroethane, ug/l <0.50 102 % 3.0 % 0.50
Date Analyzed 12.17.96 .- .- -
Method Number EPA 524.2 .- --- .

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL * Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 ¢ (854) 421-7400 « Fax (954) 421-2584

LOG NG: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2ZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project:; #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPCRT OF RESULTS Page 15
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - ¥% Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Primary Organics - Trihalomethanes (524.2)
Bromoform, ug/1 <0.50 --- --- .50
Chloroform, ug/l <0.50 --- - -
Dichlorobromomethane, ug/l <0.50 --- --- ---
.)ibromochloromethane , ug/l <0.50 --- —_— .--
Total Trihalomethanes, ug/l <0.50 --- S ---
Date Analyzed 12.17.96 - .- S
Method Number EPA 524 R I .-

Laboratories in Savannah, GA = Tallahassee, FL « Tampa, FL » Deerfield Beach, FL * Mobile, AL * New brleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue = Deerfield Beach, Florida 33442 « (354) 421-7400 = Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 16

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMFPLES

72759-2 Lab Blank

72759-3 Accuracy - % Recovery (Mean)

72759-4 Precision - Relative % Difference

72759-5 Detection Limit

PARAMETER 72759-2 72759-3 72759-4 72759-5

Group II Unregulated Purgeables

Bromobenzene, ug/l <0.50 -102 % 1.4 % 0.30
Bromodichlorcmethane, ug/l <0.50 106 % 6.8 % 0.30
romoform, ug/l <0.50 167 % 2.0 % 0.50
romomethane, ug/l <0.50 106 % 3.6 % 0.50
Chloroethane, ug/l <0.50 116 % 7.5 % 0.50
Chloroform, ug/l <0.50 97 % 2.0 % 0.50
Chloromethane, ug/l <0.50 96 % 8.8 % 0.30
Dibromochloromethane, ug/1l <0.50 101 % 5.9 % 0.50
Dichlorodiflucromethane, ug/1 <0.50 78 % 6.2 % .50
P-Chlorctoluene, ug/l <0.50 9% % 1.7 % 0.50
Dibromomethane, ug/1 <0.50 98 % 3.7 % 0.50
1,1-Bichloroethane, ug/l <0.50 100 % 2.8 % 0.50
cis-1,3-Dichloropropene, ug/l <0.50 114 % 3.6 % 0.50
trans-1,3-Dichloropropene, ug/l <0.50 115 % 5.2 % 0.50
1,3-Dichloropropylene, ug/l © <0.50 --- --- 0.50
1,3-Dichloropropane, ug/l <0.50 102 % 1.9 % 0.50
2,2 Dichloropropane, ug/l <0.50 102 % 6.7 % 0.50
Trichlorofluoromethane, ug/1 <0.50 129 % 0.4 % 0.50
1,2,3-Trichloropropane, ug/1 <0.50 93 % 8.4 % 0,50
1,3-Dichlorobenzene, ug/1 <0.50 93 % 2.1 % 0.50
1,1,1,2-Tetrachloroethane, ug/l <0.50 100 # 1.0 % 0.50
1,1,2,2-Tetrachloroethane, ug/l <0.50 94 % 3.4 % 0.50
Methyl-tert-butyl ether (MTBE), ug/l <0.50 98 % 1.8 % 0.50
1,1-Dichloropropene, ug/l <0.50 102 % 3.4 % 0.50
0-Chlorotoluene, ug/l <(.50 --- 3.8 7% 0.50
Date Analyzed 12.17.96 --- --- ---
Method Number EPA 524.2 --- ---

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL * Deerfield Beach, FL « Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue » Deerfield Beach, Florida 33442 « {954} 421-7400 « Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 17
LOG NO SAMPLE DESCRIPTIGON , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Microextractables (504) :
1,2-Dibromoethane (EDB) , ug/1 <0.020 96 % 3.1 % 0.020
1,2-Dibromo-3-chloropropane, ug/l <0.020 84 % 8.3 % 0.020
ate Extracted 12.17.96 --- - -
ate Analyzed 12.17.96 - --- .-
Method Number EPA 504 --- --- -
Primary Organics - Pesticides (507)
Alachlor, ug/l <1.0 91 % 6.4 % 1.0
Atrazine, ug/l <1.0 88 % 1.0 % 1.0
Simazine, ug/l <1.0 95 % 15 % 1.0
Date Extracted 12.05.96 --- --- ---
Date Analyzed 12.17.96 - - -
Method Number EpPA 507 --- --- .-
Group I Unregulated Pesticides (507)
Butachlor, ug/1 <1.0 82 % 12 % 1.0
Metolachlor, ug/1 <1.0 85 % 6.7 % 1.0
Metribuzin, ug/l <1.0 94 % 3.3 % 1.0
Date Extracted 12.05.96 --- .- -
Date Analyzed 12.17.96 --- --- .-
Method Number EPA 507 - - -

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL * Deerfield Beach, FL « Mobile, AL » New Orleans, LA



SL SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

‘14 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

10G NO: Dé-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2ZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 18
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Primary Organics - Pesticides (508)
alpha-Chlordane, ug/1l <0.010 --- --- 0.010
Gamma Chlordane, ug/l <0.,010 --- .- 0.010
Endrin, ug/l <0.020 97 % 0 % 0.020
‘ieptachlor, ug/L <0.010 73 % 8.2 % 0.010
eptachlor epoxide, ug/l <0.020 --- --- 0.020
Lindane (g-BHGC), ug/1 : <(0.010 83 % 4.8 % 0.010
Methoxychlor, ug/l <0.50 --- --- 0.50
Toxaphene, ug/l <1.0 --- --- 1.0
Aroclor-1016, ug/l <0.50 --- --- 0.50
Aroclor-1221, ug/l <0.50 --- --- 0.50
Aroclor-1232, ug/l <0.50 S _—-- 0.50
Aroclor-1242, ug/l <0.50 --- --- 0.50
Aroclor-1248, ug/l <0.50 --- --- 0.50
Aroclor-1254, ug/l <0.50 “-- --- 0.50
Aroclor-1260, ug/1 <0.50 “-- --- @.50
Date Extracted 12.04 .96 - --- ‘-
Date Analyzed 12.10.96 - - -
Method Number EPA 508 - -—- -
Group I Unregulated Pesticides (508)
Aldrin, ug/l <0.010 75 %*F82 §.0 % 0.010
Dieldrin, ug/1l <0.020 95 %*F82 0% 0.020
Date Extracted - 12 .04 .96 - .- -
Date Analyzed . 12.10.96 —a- - .
Method Number EPA 508 - -—-- -

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL « Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.i14 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 19
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Primary Organics - Herbicides (515.1)
2,4-D, ug/l <0.50 83 % 21 % 0.50
Dalapon, ug/l <10 107 % 11 % 10
Dinoseb, ug/l <0.50 53 % 20 % 0.50
.Pentachlorophenol, ug/1 <1.0 93 % 25 % 1.0
Picloram, ug/l <0.50 104 % 7.1 % 0.50
2,4,5-TP Silvex, ug/l <0.30 106 % 11 % 0.50
Date Extracted 12.09.96 --- --- ---
Date Analyzed 12.11.96 --- --- ---
Method Number EPA 515.1 .- --- ---
Group I Unregulated Herbicides (515.1) _
Dicamba, ug/1 <0.50 94 % 14 % 0.50
Date Extracted 12.09.9¢6 --- --- ---
Date Analyzed 12.19.96 --- --- ---
Method Number EPA 515.1 --- --- ---
Primary Organics - BN (525.2)
Benzo(a)pyrene, ug/l <0.20 85 % 4.7 % .20
Bis(2-ethyl hexyl)adipate, ug/l <2.0 94 % 1.1 % 2.0
bis(2-Ethylhexyl) phthalate, ug/l <2.0 95 % 4.2 % 2.0
Hexachlorobenzene, ug/l <1.0 85 % 2.4 % 1.0
Hexachlorocyclopentadiene, ug/l <1.0 74 % 4.0 % 1.0
Date Extracted 12.05.96 --- --- ---
Date Analyzed ) 12.11.96 --- --- ---
Method Number EPA 525.2 --- --- ---

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL + Moblle, AL * New Orleans, LA



S SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

‘14 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JaN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 20
LOG NO SAMPLE DESCRIPTION , QC REPCRT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative ¥ Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-2 72759-4 72759-5
Group III Unregulated Acid Extractables
2-Chlorophenol, ug/l <10 67 % g % 10
2-Methyl-4,6-dinitrophenol, ug/1 <50 --- --- 50
henol, ug/1 <10 66 % 7.5 % 10
4,6-Trichlorophenol, ug/l <10 --- .- 10
Date Extracted 12.04.96 - - -
Date Analyzed 12.09.96 - - -
Method Number EPA 625 - - R
Group III Unregulated BN Extractables
Butylbenzylphthalate, ug/l <10 .- --- 10
Di-n-butylphthalate, ug/1 <10 --- --- 10
Diethylphthalate, ug/1 <10 .- --- 10
Dimethylphthalate, ug/1 <10 --- --- 10
2,4-Dinitrotoluene, ug/l <10 76 % 17 % 10
Di-n-octylphthalate, ug/l <10 --- - 10
Isophorone, ug/l <10 R S 10
Date Extracted 12.04 .96 --- —_— _—-
Date Analyzed 12.09.94 N —-- -
Method Number EPA 625 - - .-
Primary Organics - Carbamates (531.1)
Carbofuran, ug/1 <1.0 92 % 0 % 1.0
Oxamyl, ug/1 A <1.0 96 ¥ 2.1 % 1.0
Date Analyzed 12.11.96 - - -—--
Method Numher EPA 531.1 --- - -

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

i 4 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr,  Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward Gounty ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 21
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMFPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Group I Unregulated Carbamates (531.1)
Aldicarb, ug/l <0.50 © 96 % 2.1 % 0.50
Aldicarb Sulfone, ug/l <0.50 .- --- 0.50
tldicarb Sulfoxide, ug/1 <0.50 --- --- 0.50
arbaryl, ug/1 <l.0 --- --- . l.0
3-Hydroxycarbofuran, ug/l <1.0 --- --- 1.0
Methomyl, ug/l <1.0 --- --- 1.0
Date Analyzed 12.11.96 - --- .-
Method Number EPA 531.1 --- --- ---
Primary Organics - Glyphosate (547)
Glyphosate, ug/l <150 108 % 10 % 150
Date Analyzed 12.11.96 --- --- ---
Method Number EPA 547 --- --- ---
Primary Organics - Endothall (548.1)
Endothall, ug/l <10 72 % 4.1 % 10
Date Extracted 12.06.96 --- --- ---
Date Analyzed 12.09.96 --- --- ---
Method Number EPA 548.1 --- - -
Primary Organics - Diquat (549.1)
Diquat, ug/l <1.0 46 % 20 % 1.0
Date Analyzed 12.10.96 --- --- ---
Method Number EPA 549.1 --- --- ---

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL » New Orleans, LA



s SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue » Deerfield Beach, Florida 33442 » (354} 421-7400 « Fax (954) 421-2584

10G NO: D&-72759
Received: 03 DEC 96
Reported: 09 JAN 9/
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 22
LOG NO SAMPLE DESCRIPTION , QC REPCRT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Primary ICP Metals (200.7)
Barium, mg/l <0.010 96 % 3.1 % 0.010
Beryllium, mg/1 <0, 0040 98 % 3.1 % 0.0040
Cadmium, mg/l <0.0050 92 % 1.1 % 0.0050
.:hromiu.m, mg/1 <0.010 96 % 3.1 % 0.010
Nickel, mg/1l <0.040 50 % 3.3 % 0.040
Sodium (200.7), mg/l <0.50 108 % 16 % 0.50
Date Analvzed 12.26.96 --- .- ---
Method Number EPA 200.7 --- --- ---
Antimony (200.7)
Antimony, mg/l <0.0060 94 % 3.2 % 0.0060
Date Analyzed 12.26.96 --- --- ---
Method Number : EPA 200.7 --- --- ---
Arsenic (206.2)
Arsenic, mg/l <0.010 80 % 2.5 % 0.010
Date Analyzed 12.06.96 --- --- ---
Method Number EPA 206.2 --- --- .-
Lead (239.2)
Lead, mg/1l <0.0050 103 % 5.8 % 0.0050
Date Analyzed 12.06.96 --- --- ---
Method Number EPA 239.2 --- --- ---
Mercury (245.1) . :
Mercury, mg/l * <0.00020 96 % 1.0 % 0.00020
Date Analyzed 12.04.96 --- --- ---
Method Number EPA 245.1 --- --- ---

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL » Deerfieid Beach, FL » Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

1.0G NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 23
1.0G NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Selenium (270.2)
Selenium, mg/1 <0.0050 10& %+F75 2.8 % 0.0050
Date Analyzed 12.05.96 - .- -
ethod Number EPA 270.2 --- --- ---
‘zallium (279.2)
Thallium, mg/1 <0.0020 80 % 1.2 % 0.0020
Date Analyzed 12.09.96 --- .- -
Method Number EPA 279.2 .- - R
Cyanide, Total
Cyanide, Total , mg/l <0.010 96 % 17 % 0.010
Date Analyzed 12.06.96 —-- R -
Method Number EPA 335.2 .- S ——-
Fluoride (340.2)
Fluoride, mg/1 <0.20 100 % 5.0 % 0.20
Date Analyzed 12.03.96 .- - I
Method Number EPA 340.2 “-u - -
Nitrogen, Nitrate
Nitrate-N, mg/l <Q,050 110 % 28 % 0.050
Date Analyzed 12.04.96 - —-- -
Method Number EPA 353.3 .- .- -
Nitrogen, Nitrite
Nitrite-N, mg/1 <0.050 95 % 4.2 % 0.050
Date Analyzed 12.04.96 a—- e .-
Method Number - ——- .-

EPA 353.3

_____________________________________________________________________

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

‘14 SW 12th Avenue + Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 224370226

REPORT OF RESULTS Page 24
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Nitrogen, Nitrate + Nitrite
Nitrate + Nitrite-N, mg/1 <0.050 110 % 28 % 0.050
Date Analyzed 12.04.96 --- - .-
Method Number EPA 353.3 S - -
condary Metals (200.7)
Aluminum, mg/l <0.20 100 %*F75 3.0 % 0.20
Copper, mg/1 <0.025 94 % 3.2 % 0.025
Iron, mg/1l <0.050 100 % 6.0 % 0.050
Manganese, mg/l <0.010 50 % 3.3 % 0.010
Silver, mg/l <0.010 93 % 4.3 % (.010
Zine, mg/l <(0.020 88 % 3.4 % 0.020
Date Analyzed 12.26.96 .- .- -
Method Number EPA 200.7 --- - -
Chloride
Chloride, mg/1 <1.0 102 % 3.0 % 1.0
Date Analyzed 12.09.96 --- --- —--
Method Number EPA 325.3 - S ae-
Sulfate as S04 ‘
Sulfate as 504, mg/l <5.0 104 % 1.9 % 5.0
Date Analyzed 12.10.96 ~-- --- ---
Method Number EPA 375.4 - -=- -
Surfactants (MBAS)
Surfactants (MBAS), mg/l <0.10 99 % 24 % 0.10
Date Analyzed 12.05.96 .- --- ---
Methed Number SM 5540C --- --- ---

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL » Deerfield Beach, FL * Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.14 SW 12th Avenue « Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-727359
Received: O3 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 224370226

REPORT OQF RESULTS Page 25
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - ¥ Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Biochemical Oxygen Demand (5-Day)} (405.1)
Biochemical Oxygen Demand (5 Day), mg/l <2.0 100 % 10 % 2.0
ate Analyzed 12.05.96 --- .- .-
Qechod Number EPA 405.1 - - -
itrogen, Ammonia
Nitrogen, Ammonia, mg/l <0.050 95 % 2.1 % 0.050
Date Analyzed 12.11.96 --- --- ---
Method Number EPA 350.3 --- --- ---
Kjeldahl Nitrogen as N, Total (EPA 351.2)
Kjeldahl Nitrogen-N, mg/l <0.20 108 % 1.9 % 0.20
Date Analyzed 12.10.96 - ——- ——-
Method Number EPA 351.2 S - S
Phosphorus, Total (365.4)
Phosphorus, Total (365.4), mg/l <0.10 84 % 14 % 0.10
Date Analyzed 12.09.9% --- --- ---
Method Number EPA 365.4 --- --- ---

Laboratories in Savannah, GA + Tallahassee, FL * Tampa, FL « Deerfield Beach, FL » Mobile, AL * New bdeans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue « Deerfield Beach, Florida 33442 = (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-727539
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 224370226

REPORT OF RESULTS Page 26
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative ¥ Difference
72759-5 Detection Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5

. SL Environmental HRS Cert. #E86221 and SL Drinking Water HRS Cert. #86371.
Method References: EPA 40 CFR Part 136, EPA 600/4-88-039, EPA 600/4-79-020 and
Standard Methods for the Examination of Water and Wastewater.

*F65 = Elevated detection limits were reported due to sample matrix
Interference which required sample or extract dilution.

*F71 = Subcontracted results are attached to this report.

*F75 = Matrix spike recoveries were outside advisory limits possibly due to
matrix interference present in the sample; therefore, recovery of the
laboratory control standard analyzed concurrently with the sample batch has
been reported,

*F82 = Insufficient sample volume was available to perform a batch-specific

matrix spike. However, an LCS analyzed with the sample batch met control
criteria.

WWV

Marianne J. Walker rogect Manager

Final Page Of Report
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MICROQ ANALYTICAL LABORATORIES, INC.

3618 N'W 97¢th Bivd.
Gainesville, FL 32606
(904)332-1701

TEM ASBESTOS ANALYSIS REPORT FOR WATER

MAL LOG#: 15575-1

Client: Savannah Lab Vol. Analyzed: 0.025 liter

Clicnt Ref: D672783 Filter Diameler: 25 mmn PC
Sample ID: ASR-1 Filicr Area: 2.30E+08 sg. microns
Samplc Received: 12/10/96 Grids Examined: , 2

Sample Fillered: 12/10/96 Average Opening Area: 10000 sq.microns
Sample Analyzed: 12/24/96 # of Grid Openings: E

Type Analysis: Waler Total Aren Examined: 80000 sq. microns
Magnification: 12000X

Microscopist: D.

Reviewed by: J S, S
A g

Chrysotile Morphology (CM):
hrysotile Diffraction (CD):

Chrysotile Quantified EDS (CQ):

Chrysotile Quant, EDS & Diff, (CDQ:

Amphibole Diffraction (AD):
Amphibole DIf.& Qual. EDS (ADX):
Amphibole Diff. &Quant. EDS (ADQ):
Amphibole ZA DIff &Quant. EDS (AZQ)

* Detection Limit:
Asbestos Best Estimate (Fibers >10 microns):

Confidence Limits:  +/-

Number of
Structurcs
>= 10 microns

Concentration (MFL)
>=10 microns

0 0.00
0 0.00
0 0.00
0 (.00
0 0.00
0 0.00
0 0.00
0 0.00

0.1 (MFL) Millions of Fibers/Liter
0.00 (MFL) Millions of Fibers/Liter

1.65 (MFL) Millions of Fibers/Liter

*The Detection Limit is calculated on the probility of analyzing onc asbestos fiber or structure in the total

arca examined,

0.0 Display = Below Detection Limit

Preparation and Analysis: Micro Analytical Laberatories, Inc, SOP-007; SOP-009.

Taken from: EPA-600/4-83-043

The results of this test pertain only to the sample designated in this report and may not be reproduced

.cxccpt in full and with permission of this laboratery.

NIST Certification: #1151
State of Florida Cerlification: # 82436

Nancy Dehgan, Laberatory Manager



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

‘14 SW 12th Avenue « Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax {954) 421-2584

LOG NO: D6-72759A
Received: 03 DEC 94
Reported: 14 DEC 96
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 124970122

REPORT OF RESULTS Page 1
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

72759A-1 ASR-1 12-03-96/1135
PARAMETER 72759A-1

Gross Alpha (EPA 900.0)

Gross Alpha, pCi/l 25+/-38

Date Analyzed 12.10.96

Method Number EPA 900.0

Radium 226 (EPA 903.1)
‘adium 226, pCi/L 3.64/-0.11

ate Analyzed 12.12.96
Method Number EPA 903.1
Radium 228 (EPA 904.0)
Radium 228, pCi/l <2.0
Date Analyzed 12.12 .96
Method Number EPA 904.0

_______________________________________________________________________________

Laboratories in Savannah, GA » Tallahassee, FL « Tampa, FL » Deerfield Beach, FL * Mobile, AL » New Orieans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

.14 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (854) 421-2584

LOG NO: D6-72759A
Received: 03 DEC 96
Reported: 14 DEC 96
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 124970122
REPORT OF RESULTS ' Page 2

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

___________________________________________________________________________________

72759A-2 Lab Blank
72759A-3 Accuracy - % Recovery (Mean)

727594-4 Precision - Relative % Difference

72759A-5 Detection Limit

PARAMETER 727594-2 72759A-3 72759A-4 72759A-5
Gross Alpha (EPA 900.0)

Gross Alpha, pCi/l1 <3.0 100 % 24 % 3.0
ate Analyzed 12.09.96 --- --- ---
ethod Number EPA 900.0 - --- ---

Radium 226 (EPA 903.1)

Radium 226, pCi/L <0.60 94 % 30 % 0.60

Date Analyzed 12.04.96 --- - ---

Method Number EPA 603.1 --- --- ---

Radium 228 (EPA 904.0)

Radium 228, pCi/l <2.0 113 % 19 % 2.0

Date Analyzed 12.10.96 - “-- .-

Method Number EPA 904.0 .- .- -

_______________________________________________________________________________

Marianne J. Walkeé]iProject Manager

Final Page Of Report

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL * New Orleans, LA



CASE NARRATIVE

Analysis of Samples for the Presence of
2,3,7,8-Tetrachlorinated Dibenzo-p-Dioxin by

High-Resolution Chromatography / High-Resolution Mass Spectrometry

Method 1613A (10/90)

Date: January 7, 1997
Client ID: Savannah Laboratories, Inc.
P.O. Number:

TLI Project Number: 39939

This report should only be reproduced in full. Any reproduction of this report requires permission from Triangle
Laboratories, Inc.

Rey. 06/02/95

Triangle Laboratoties, Inc.

801 Capitola Drive RPO. Box 13485
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485
919-544-5729 Fax # 919-544-5491

1



Triangle Laboratories, Inc. Januvary 7, 1997
Case Narrative 39939

Overview

One water sample was received from Savannah Laboratories, Inc. in good condition
December 10, 1996 at 6.0 ° C and stored in a refrigerator at 4°C. The chain-of-custody
did not indicate if the sample was preserved prior to shipment. The sample and associated
QC samples were extracted using a distillation procedure and analyzed according to
procedures described in EPA Method 1613A (October 1990) and in the Triangle
Laboratories Data User’s Manual (Rev, 1/93-VDE-3-AH-2/93). Any particular
difficulties encountered during the sample handling by Triangle Laboratories will be
discussed in the QC Remarks section below. Results reported relate only to the items
tested.

Quality Control Samples

A laboratory method blank and an ongoing precision and recovery (OPR) sample are
included with each batch of samples. A batch of samples may include samples from one or
more TLI projects. '

Quality Control Remarks

This analytical data has been released after being subjected to a series of inspections.
General deviations from acceptable QC requirements are identified below. Comments on
the effect of these deviations upon the validity and reliability of the results can be obtained
from TLI's Data User’s Manual. Specific QC issues associated with this particular project
are:

Sample receipt: Additional sample volume was received in good condition on December
11, 1996 at 6.0 ° C and was stored in a refrigerator at 4°C.

Sample Preparation Laboratory: None

Mass Spectrometry: None

Data Review: None

General Comments: Any analytes detected in the TLI Blank are at levels equal to or less

than the Target Detection Limit. This level of contamination is acceptable as per Method
1613A.



Triangle Laboratories, Inc. Janvary 7, 1997
Case Narrative 39939
. The detection limits in some samples may be above the Target Detection Limit due to

Method 1613A reporting format which requires that GC peaks which do not meet QC
criteria for ion-abundance ratio be reported in the detection limit.

By our interpretation, the analytical data in this project are valid based on the guidelines
of Method 1613A and the Triangle Laboratories’ Method 1613 Data User’s Manual. Any
specific QC concerns or problems have been discussed in the QC Remarks section of this
case narrative with emphasis on their effect on the data. Should Savannah Laboratories,
Inc. have any questions or comments regarding this data package, please feel free to
contact our Project Scientist, Mary McDonald, at 919/544-5729 ext. 269.

For Triangle Laboratories, Inc.,

Report Preparation Quality Control
Glenn S. Smith borain Z. H
Report Preparation Chemist Report Preparation Chémist

The total number of pages in this data package is: 69/ .

W



TRIANGLE LABORATORIES, INC.

LIST CF CERTIFICATICNS AND ACCREDITATIONS

ENVIRONMENTAL

American Asscciation for Laboratory Accreditation. Expires July 31, 1687, Cartificate
Numter 0228-J1. Accreditation for technical comgpetence in Environmental Testing. (Inciuding
Waste Water, Scl/Haz ‘Waste, Pulg/Pager, and Air Matricas) Parameters are ACX/TOX, Volatiles,
Pesticides, FC3's, BNA's, and Dicxin/Furan. Methed 1613 fer Drinking Water.

State of Alabama, Department of Environmental Management. Exzires Cecamter 31, 1657,
Laisaratery 1.0, # 408E0. Dicxin in drinking watar,

State of Alaska, Department of Envirenmental Conservation. Expiras Decamier 21, 1867,
Cerificate numter OS-C0387. Dicxin in drinking water.

State of Arizona, Department of Health Services. Expires May 26, 1857, Cenificate #420423.
Drinking Water fer Dicxin, Dicxin in WW and S/= Wasta.

. State of Arkansas, Department of Pcilution Control and Ecology. Expires Febmruary 14,

1987, Primary No. S4-06487. Pulp/paper, scil, water, and Hazardous Waste for DiexifiiFuran;
AQX/TCX. N

State of California, Department of Heaith Services. Expires August 31, 1967. Certificate
#1922, Selected Metals in Waste Water; Velatiles, Semi-velatiies, and Diexinduran in WW and
SolfHaz Waste. Dioxin in drinking water.

State of Connecticut, Department of Health Services. Expires September 30, 1887
Registraticn # PH-0117. Dioxin in drinking watar.

Delaware Health and Social Services. Expirss December 31, 18€6. Certificate #NC 140. Dioxin
in drinking water.

Florida Department of Health and Rehabilitative Services. Expires June 30, 1897 Dioxin in
DW. Drinking Water 1D HRS# 87424. Metals, Extractable Organics (GC/MS), Pesticides/PCB's
(GC) and Volatiles (GC/MS) in Environmental Samples. Environmental water ID HRS# E87411.

Hawaii Department of Health, Expires March 1, 1997. Dioxin in drinking water. "Accepted"
status for requlatery purposes .

Revised December 4, 1956 spw a0 Triangle Laboratories, Inc.
. 1 Capitola Drive P.O. Box 13485
1998
Printed Decamber 4, Durham, NC 277134411 Ressarch Triangle Park, NC 27709-3485
919-544.5729 Fax ¥ §19-544-5491



.Idaho Department of Heaith and Weifare, Expires Novemter 30, 1957. Dioxin in drinking
water.

State of Kansas, Departiment of Heaith and Environment Expires January 31, 1597
Environmental AnaiyseslNon potable Water and Sciid and Hazardous Waste, Methed 1813 for

;nngx;g water. D #s - Drinking water and/cr poilution contrei - E-218. Sciid or Hazardous Waste -
-1208. )

Commonwealth of Kentucky, Department for Environmental Protection. Exgi -
31, 1968, IC#SCO8Q. Dioxin in drinking water. - Expires December

Maryland Department of Health and Mental Hygiene.  Exgirss September co
Certificaticn #235. Crinking water by Methed 1613A. F 30, 1ee7.

State of Michigan, Department of Public Heaith. Exgiras Marca 31, 1657, Crinking water by
Method 1613.

Montana Depargment of Health and Environmental Servicas. Excirss Cecemter 31,
Dioxin in drinking watsr.

State of New Jersg;rl Department of Environmental Protecticn and Energy. Extended by |
state. Temporary certificate untl June 30, 1887 or socner. [D #7851, BNAs anc Velatiles. Dioxin

. in drinking water.

State of New Mexico, Environment Department Exgires July 31, 1997. Dioxin in drinking
water. )

New York State Department of Heaith. Expires March 31, 1897, ID #11026. Envircnmentai
Analyses of non-potable Water, Sclid and Hazardous Waste. Methed 1613 in DW.

State of North Carolina.' Department of Envirenment Health and Natural Resources Expiras
December 31, 19S6. Cartificate # 37751. Dioxin in drinking water.

State of North Carclina, Department of Environment, Health, and Natural Resources,
Division of Environmental Management. Expires December 31, 1997. Certificate # 485,
Metals, pesticides & PCBs, semi-voiatiles and volatiles; TCLP.

North Dakota State D_eparunent of Health and Consolidated Laboratories. Expires
Decemter 31, 1996. Certificate # R-076. Effective Octoter 4, 1983. Dioxin in drinking water.

Oklahoma Department of Environmental Quality. Expires May 31, 1997. Lab
Dioxin by 1613A, 8250 and 8280, k4 ¥ oratory #8612,

Ravizsad Cecamber 4, 1996 pw
Printad December 4, 1996

o |



.Stzte of South Caroiina, Department of Health and Environmental Controi. Expires Agril 1,
1987. Certificate number #SC4C001 (drinking water). Expires August 31, 1S97. Cartificate
numter #96040002 (other parameters). Cicxin/Furans, BNA, Volatiles, and PCBs/pesticides
uncer Clean ‘Water Act, 2,3,7,8-TCTD fer Drinking Water, and Crganic extractables for Sciid and
Hazardcus Waste.

State of Tennessee. Department of Environment and Conssrvation. Expires February 5,
1666, 1D #02¢82. Methed 1613 Drinking water cnly.

U.S. Department of Agricuiture Soil Permit. Exgires September 30, 2C01. Parmit No. $-3780
Revised. Urcer the authonty of the Federal Flant Past Act, permissicn is granted to recsive
foreign scil samples for use in laceratery analysis.

U.S. Army Corps of Engineers. Sxpires Ncvemger 20, 1687, Vaiidatad o gerform methecs
8280 & 82¢Q for Lockbeume Lancil Site Investdgaticn, Cefensa Distibuticn Desct Projects. ard
asscried prejects for the USACE Nerth Facific Divisicn Lateratery,

U.S. EPA Region V. Exgires Nevemter 14, 1588, Dicxin in drinking water

U.S. EPA Regicen VIII, for the Stata of Wyoming. Expiras Nevember 13, 1657, Ciexin in érinking
watsr,

. State of Utah, Department of Heaith. Exgires Cecemter 31, 1687, Certificate Numkter E-1€8.

Cartification for the foillewing parameters: Semi-Volatiles and Volatiles under RCRA,'“chqtﬂes
uncer Clean Water Act; Dioxin/furans by Methed 8280; Drinking water for Qicxin by Methed 1613;
Metzls including Mercury and Micrewave Digestion.

Commonwealth of Virginia, Department of General Services, Division of Consolidated
Laboratory Services. Expires June 30, 1997, ID # 00341. Dicxin in drinking water.

State of Washington, Department of Ecology. Expires September 11, 1657, Lab Accreditation
Number CQ67. Scope of Accraditation applies to water analyses for Polychlerinated Dibenze-p-
dioxins and Pelychiorinated Ditenzofurans, BNA Extr (Semivolatiie) Organics and Purgeabie
(Volatile) Organics.

State of Washington, Department of Heaith. Expires April 30, 1997. Dioxin in drinking water.

State of West Virginia, Department of Health. Expires December 31, 1556. Cerificate No.
§923(C). Dioxin in drinking water.

Ravised Decamber 4, 1956 apw
Printad Cecamber 4, 1998



State of Wisconsin, Department of Naturai Resources. Expires June 30, 1997, Lateratory ID
Number S9886353Q. Certification for the following categeries of Crganics: Purgeable,
Base/Neutrai, Acid, PC8s, and Cioxin.

Expires Novemter 14, 1959, Laboratery [D $6£869530. Dioxin in drinking water.
PHARMAGEUTICAL

Drug Enforcement Agency (DEA). Excires Necvember 30, 1887, Registration number
RT0119£838. Controiled substance registraticn for schedules 1,2,3,3N.4, 5.

N.C. Department of Human Resources, Expires Ocicber 31, 1997. Registraticn number NC-

PT QQCO 0031. Nerth Carciing contreiled substances registraticn. Apclicaticn submitted for
renswal,

Focd & Drug Administration (FDA) Registration. Exzires Juily 1687, ID #3 001500 1053481,
Annual registration of drug estatlishment. Annual registraticn of drug estaciishment.

OTHER

Clinical Laberatory Improvement Amendments (CLIA) Registration. Exgires May 30, 1€97.
ID # 3400705123. Deparment of Heaith & Human Services, Health Care Financing
Administraticn. _

U.S. EPA Large Quantity Hazardous Waste Generator. No expiration datel”” EPA ID
#NCDe82158879. Permit indicates that the lateratory is a large generator of hazarddus waste.

North Carolina Radioactive Materials License. Expires Aprl 30 1528, Licanse No. 032-0854-

1. Licanse authorizes the licensee to recsive, acquire, own, pessess, transfer, import and use
such radicactive materials as designated.

North Carclina General License for Radiation Protection. No. expiraticn date. License No.
032-873-0G. The general license applies only to radicactive material contained in devices which
have been manufactured and labeled in acsordance with specific requirements.

Ravisad December 4,, 1986 apw
" Printed Decamber 4, 1996



TLI Project: 39939 _ 1613A TCDD Analysis (DB-5)

.ent Sample: ASR-1 Analysis File: P970067

Client Project: D672759 _
Sample Matrix: AQUEOUS Date Received: 12/10/96 Spike File:  SP161F2S
TLIID: 149-78-1 Date Extracted: 12/16/96 ICal: PF51276

Date Analyzed: 01/07/97 ConCal: P970064
Sample Size: 1.000 L Dilution Factor: n/a % Moisture: 100.0
Dry Weight: n/a Blank File: P970066 % Lipid: n/a
GC Column: DB-5 Analyst: DL % Solids: 0.0

2,3,7.8-TCDD ND 28 _—

P(C»-2,3,7,8-TCDD 1680 33.8 25%-150% 0.81 33:20 -

¥CL-2,3,7,8-TCDD 166 83.1 25%-150% 33:21 _

13C-1,2,3.4-TCDD 0.81 33:07 .

Data Reviewer: % M 01/07/97
P 4 —
. Page 1 of 1 161F PSR vt.12, LARS 6.08.02

I ——

Triangle Laboratories, Inc.e
801 Capitola Drive-* Durham, North Carolina 27713 Printed: 15:39 01/07/97
Phone: (919) 544-5729 » Fax: (919) 544-5491



Initial ... .Date. ..

Data Review By: ——n et/ calculated Noise Avea:
e No. 1 Listing of P370067B.dbE£
1/07/%7 Matched GC Peaks / Ratio / Ret. Time

Campound/

M_Z..,.. QC.Log Omit Why ..RT. OK Ratio Total.Area... Area.Peak.l..

TCDD 0.65-0.89

320-322 DC  NL 0:00 RC 1.13 0,32
DC WL 29:19 0.86 0,26
DC WL 29:3% RO 3.50 0.27
DC WL 29:51 RO 0.24 0,21
DC WL 30:12 RO 2.25 0.13
DC WL 30:16 RO 0.14 Q.16
DC WL 30:20 0.89 0.17
DC WL 30:25 RO 1.1% 0.37
DC SN 30:40 RO 1.27 0.25
pC SN 31:08 0.79 0.25
DC 3N 31:10 RO 0.44 0.13
DC SN 31:20 RO 1.80Q 0.14
I SN 31:25 RO 1.33 0,21
DC sN 3i:38 0.80 0.09
DC SN 31:43 RO 0.43 0.10
DC SN 32:18 RO 0.60 Q.08
DC SN 32:32 RO 2.63 0.58
DC SN 32:54 RO 1.13 Q.17
DC SN 33:0% 0.74 Q.33
DC SN 33:15 RO 3.60 0.23
DC SN 33:21 RGC 0.355 Q.17
DC SN 33:35 RO 0.50 Q.12
DC SN 34:07 RO 1.00 0.10

. DC SN 34:12 RO 3.00 0.32

DC SN 34:25 0.7% 0.25
¢ SN 34:34 RO 1.87 0.08
DC WH 34:48 RO 0,27 0.13
DC WH 35:32 RO 0.44 0.13
DC WH 35:37 RC 1.38 0.1%
DC WH 35:43 RO 2.00 Q.15

320-322 0 Peaks 0.00

37Cl-TCDD

328 DC  NL 0:00 0.18
DC WL 29%:18 0.16
DC WL 2%:%56 0.12
DC WL 30:04 0.04
DC WL 30:08 0.05
DC WL 30:14 0.41
DC WL 30:19 a.30
Do WL 30:26 Q.02
DC WL 30:26 0.03
DC WL 30:30 0.20
DC WL 30:33 - 0.08
pPC WL 30:53 Q.08
DC WL 31:07 4.08

Triangle Laboratories, Inc.® Analytical Services Divislon

801 Capitola Drive » Durham, North Carolina 27713

Phone: (919) 544-5729 = Fax: (919) 544-5491

0.

54

Area.Peak.2..

0.915-1.038

0.009
0.830
0,830
0_33%6
Q0,908
0.308
Q.31¢c
0.913
Q.920
0.%34
0.935%
0,940
0.943
0.949
0.952
0.96%
0.975
9.93a7
0.335
0.9%g8

Rel.RT Compound.Mame.. ID.. Flags.

1.001 2378-TCLD AN

1.008
1,024
1.028
1.033
1.037
1.044
1.066
1.069
1.072

0.940-1.060
0.000
0.873
0.893
0.9%02
0.504
Q.807
0.%10
0.913
0.913
0.9215
0.917
0.927
0.934

Printed: 15:39 01/07/97
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Page No. 2

Listing of P370067B.dbf

01/07/97 Matched GC Peaks / Ratio / Ret. Time
Compound/ .
. ,... OC.Log Omit Why ..RT. OK Ratlo Total.Area... Area.Peak.l.. Area.Peak.2.. Rel.RT Compound.Name.. ID.. Flags.
DC WL 31:07 0,08 0.934
D WL 31:14 0.09 0.937
DC SHN 31:23 0.13 0.34z2
BC SN 31:28 0.47 0.944
DC S8 31:35 a.10 0.943
D¢ 8N 31:3% 0.03 ¢.950
DC SN 31:39 0.02 0.950
DC SN 31:45 0.19 0,953
DC SN 31:48 0.14 0.554
DC SN 31:52 0.24 0.956
DC SN 31:59 0.04 Q.960
D¢ SN 32:02 0.07 0,961
DC SN 32:10 Q.12 0.965%
DC 3N 32:10 0.04 0.965-
DC SN 32:15 0.08 1.968
DC SN 32:23 Q.33 0.%72
DC SN 32:24 0.07 0.9372
DC SN 32:31 0.14 Q.974
DC SN 32:43 0.95 0.982 -
X SN 32:46 0.14 Q.9383
DC SN 32:%54 0.08 C.987
D¢ SN 33:07 0,08 0,994
DC 8N 33:11 0,08 0.998
33:21 73.858 73.86 1,001 37Cl-TCDD SUR1 |
DC SN 33:34 0.49 1.007
DC SN 33:40 0.13 1.010
DC SN 33:44 0.35 1.012 .
oC SN 33:49 0.21 1,013
b SN 33:54 0.29 1.017
. DC SN 34:04 0,16 1.022

DC SN 34:05 .09 1.023
X SN 234:12 0.23 1.028
DC SN 34:16 0.04 1.028
DC SN 34:34 0.08 1.037
DC SN 34:38 0.28 1.039
DC SN 34:47 0.386 1.044
DC SN 34:51 0.09 1,048
DC SN 34:55 0.23 1.048
DC SN 35:00 Q.06 1.030
DCc SN 35:10 0.06 1.055
D WH 35:24 0.12 1.082
DC WH 3%:30 Q.10 1,065
DC WH 35:32 6.07 1.90686
DC WH 35:35 0.0% 1.068
pDC WH 35:36 0.05 1.068
DC WH 35:44 0.24 1.072
DC WH 35:51 2.10 1.076
DC WR  35:59 ¢.04 1.080

328 1 Peak 73.86

13C12-TCDD 0.65-0.89 0.940-1.060

332-334 oDC  NL 0:00 RO 2.21 2.34 0. 000

Triangle Laboratoties, Inc.® Analytical Services Division

801 Capitola Drive » Durham, North Carolina 27713
Phone: (919) 544-5729 » Fax: (919) 544-5491

R

Printed: 15:39 01/07/97
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Page No. 3 Listing of P970067B.dbE

01/07/97 Matchad GC Peaks / Ratio / Ret. Time
Compound/ .
.z QC.Leg Omit Why ..RT. OK Ratio Total.Arsa... Area.Peak.l.. Area.Peak.2.. Rel.RT Compound.Name.. ID.. Flags.
32:04 RO 0.60 2.66 1.00 1.66 0.962
33:07 0.81 803,84 359.51 444.33  0.99%4 13C12-1234-TCDD RSl
13:20 0.81 739.28 331,14 408.14 1.000 13C12-2378-TCDD IS1
33:33 RO 0.44 8.56 1.71 3.85 1.007
33:44 RO 1.058 13.93 7.12 6.81 1.012
33:47 RO 1.38 1.78 1.01 ¢.75 1.014a
DC SN 33:58 0.83 1.32 1,019

332-334 6 Peaks 1,567.03

Coluym Description............ “Why* Code Description......... QC Log Desc........-

M_Z -Neminal Ion Mass{es) WL-Below Retention Time Window  A-Peak Added

. RT. -Retention Time (mm:ss) WH-Above Retention Time Window K-Peak Hept

Rat.l -Ratie of M/M+2 Ions SH-Below Zignal to Noise Level D-Peak Deleted

CK -RO=Ratio Qutside Limits <M-Below Method Detection Limit T-Time Changed

Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M-Peak Area Changed
N-Name Changed
E-Ether Interference
*+« Bnd of Repert **+*

Triangle Laboratories, Inc.® Analytical Services Division
801 Capitola Drive « Durham, Notth Carolina 27713 Printed: 15:39 01/07/97
Phone: (919) 544-5729 « Fax: (919) 544-5491 A4




File:PYIOUGT #I-587 Acqg:7-JAN-97 03:10:18 EI+ voltage SIR 70P
319,8955 Exp:DB5
TRIANGLE LABS Text:ASR-1 TLI #39933

100 35:30 _2.7E3
95 ’ t 2. 5E3
90 35509 52 i3

F2.4E
N 3
85 ;U);(l(}‘(f E 2. 3£3
- 59 ]
a0 E2.2E3
34:12  34:25 o F
75 f1 1472083
34:34 E
703 - i | L F1.9E3
] 35:53 F
65 A L 1.8E3
] F 1. 53
50_: 35:43 :l
553 ) F1.5E3
567 ¥ f ! F 1,483
451 F1.2E3
403 F1.1E3
353 E9.5E2
301: ;_ﬂ.lEE
25% P 6.8E2
203 L5.4E2
153 F4.1E2
103 F2,7E2
53 F1.482
o: T L p i T T T Ll T ’ T T T T T | T T -1 T T T ™ l—rr T T T 'l T T L4 T l.i T T T I‘I_[ﬁ'_r T :o'osg
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36

35:48 36:00 Time
File:P970067 #1-587 Acg:7-JAN-97 09:10:18 ET+ Voltage SIR 70P

331.9368 Exp:DBS

TRIANGLE LABS Text:ASR~-1 TLI #33%39

160 . 6.7E3
953 , 6.4E3
903 35:02 5.1E3
85’; 34:28 35; 44r 3. 7E3
80y 34:06 J4:48 5.4E3
75_;n 35:53 5.0E3
70 17 4.7E3

] 35: 36 .
:551E 35:1135:13 4.4E3
sa_% 4:41 ' 4.0E3
55.? 3.7E3
50_5 3.4E3
45_5 3.023
40.% \ V 2.7E3
35_5 ’ 2.4E3
Ja_é 2.0E3
25] 1.783
20_5 1.3E3
15_% . 1.0E3
10.? 6.7E2

53 3.4E2

0 — i 0.0E0

34000 34112 34i24 | 34L35  34i48  3sv00 | 35:12 | 35.24  35:36  35:48  36:00 Time




TRIANGLE LABS Text:ASR-1 TLI #3893%

File:PI 0087 #1-587 Acg:7/-JAN-87 09:10:18 EI+ Voltage SIR 70F Noise:87
319.8965 BsSUB(256,30,-3.0) PXD(5,3,1,0.10%,348.0,0.00%,F, F) Exp:DBS

1,085

1003
80. 8.1FE4
:
50] 6.1E4
40_1 4.1E4
20] 2.0E4
L e AL AN aat s e p—ssfhomny i petetpatey L frmmipmsts: 0.0EC
29:00 30:00 Ji: 60 32:00 33:00 34:00 35 160 Time
Pilae:P370067 #1-587 Acq:7-JAN-57 09:10:18 EI+ Voltage SIR 70P Noige:75
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

414 SW 12th Avenue « Deerfield Beach, Florida 33442 » (954) 421-7400 * Fax (954) 421-2584

. _ LOG NO: D7-50529

Received: 12 MaR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2ZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.40 (Broward County ASR)
Sampled By: Mark Schilling
Code: 133570424

REPORT OF RESULTS , Page 1
DATE/

1.0G NG SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1

Primary Organics - Velatiles (524)

Vinyl chloride, ug/1l <0.50
Benzene, ug/l <0.50
Carbon tetrachloride, ug/l <0.50
1,2-Dichloroethane, ug/l <0.50"
Trichloroethylene, ug/l <0.50
1l.4-Dichlorobenzene, ug/l <0.50
.},I—Dichloroethene, ug/1 <0.50
,1,1-Trichloroethane, ug/l <0.50
cis-1,2-Dichloroethene, ug/l <0.50
1,2-Dichleropropane, ug/l <0.50
Ethylbenzene, ug/l <0.50
Chlorebenzene, ug/l <0.50
1,2-Dichlorocbenzene, ug/l <0.50
Styrene, ug/l <0.50
Tetrachloroethene, ug/1 <0.50
Toluene, ug/1 <0.50
trans-1,2-Dichloroethene, ug/1 <0.50
Xylenes, ug/l <0.50
Methylene chloride (Dichloromethane), ug/l <0.50
1.2,4-Trichlorobenzene, ug/l <{.50
1,1,2-Trichloroethane, ug/1 <{.50
Date Analyzed 03.19.97
Method Number EPA 524

Laboratorles in Savannah, GA + Tallahassee, FL * Tampa, FL ¢« Deerfieid Beach, FL « Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue * Deerield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97

Reported: 18 APR 97
Mr. Pete Kwiatkowski

CHZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Primary Organics - Trihalomethanes (524,2)
Bromoform, ug/l <0.50
Chloroform, ug/l <0.50
Dichlorobromomethane, ug/l <0.50
Dibromochloromethane, ug/l _ <Q.50
Total Trihalomethanes, ug/l <0.50
Date Analyzed 03.19.97
.Method Number EPA 524

Laboratories in Savannah, GA « Tallahassee, FL « Tampa, FL » Deerfield Beach, FL * Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue + Deerfield Beach, Florida 33442 » (354) 421-7400 » Fax (954) 421-2584

LOG NO: D7-50529
Received: 12 MaR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowskil
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 134070424

REPORT OF RESULTS Page 3
DATE/

LoG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMFPLED

50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1

Group II Unregulated Purgeables

Bromobenzene, ug/l <0.50
Bromodichloromethane, ug/l <0.50
Bromoform, ug/1l <0.50
Bromomethane, ug/1l <0.50
Chloroethane, ug/1 <@.50
Chloroform, ug/l <0, 50
thoromethane, ug/1 <0.50
ibromochloromethane, ug/l <0.50
Dichlorodifluoromethane, ug/l <0.50
P-Chlorotoluene, ug/l <0.30
Dibromomethane, ug/l <0.50
1,1-Dichloroethane, ug/1 <0.50
ciz-1,3-Dichloropropene, ug/l <0.50
trans-1,3-Dichloropropene, ug/l <0.50
1,3-Dichloropropylene, ug/l <0.50
1,3-Dichloropropane, ug/l <0.50
2,2 Dichloropropane, ug/l <0.50
Trichlorofluoromethane, ug/l : <0.50
1,2,3-Trichloropropane, ug/l <0.50
1,3-Dichlorobhenzene, ug/l <0.50
1,1,1,2-Tetrachloroethane, ug/1 <0.50
1,1,2,2-Tetrachloroethane, ug/l <0.50
Methyl-tert-butyl ether (MTBE), ug/l <0.50
1,1-Dichloropropene, ug/l <0.50
0-Chlorotoluene, ug/l ° <0.50
Date Analyzed 03.19.97
Method Number EPA 524

Laboratories in Savannah, GA « Tallahassee, FL ¢ Tampa, FL » Deertieid Beach, FL ¢ Mobile, AL » New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954} 421-2584

LOG NG: D7-50529
Received: 12 MAR 97
Reported: 18 AFR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REFORT OF RESULTS Page &4
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Microextractables (504)

1,2-Dibromoethane (EDB) , ug/l <0.020
1,2-Dibromo-3-chloropropane, ug/l <0.020

Date Extracted 03.14.97

Date Analyzed 03.14.97

Method Number EPA 504

Primary Crganics - Pesticides (507)

.Alachlor, ug/1 <1.0

Atrazine, ug/l <1.0

Simazine, ug/l <1.0

Date Extracted 03.18.97

Date Analyzed 03.19.97

Method Number EPa 507

Group I Unregulated Pesticides (507)

Butachlor, ug/l <1.0

Metolachlor, ug/l ' <1.0

Metribuzin, ug/l <1.0

Date Extracted 03.18.97

Date Analyzed 03.19.97

Method Number EPA 507

Laboratories in Savannah, GA * Tallahassee, FL « Tampa, FL ¢ Deerfleid Beach, FL » Mobile, AL » New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue « Deerfield Beach, Florida 33442 « {954) 421-7400 « Fax (954) 421-2584

LOG NG: D7-50529
Receiwved: 12 MAR 97
Reported: 18 APR %7
Mr. Pete Kwiatkowski
CHZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.40 (Broward County ASR)
Sampled By: Mark Schilling
‘ Code: 125270424

REPORT OF RESULTS Page 5
DATE/
1.OG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Chlerinated Pesticides (508)
Aldrin, ug/l <0.010
Chlordane, ug/1 <0.10
Dieldrin, ug/l <0.020
Endrin, ug/l <0.020
Heptachlor, ug/1 <0.010
Heptachlor epoxide, ug/1 <0,020
.Hexachlorobenzene . ug/1 <0.050
Hexachlorocyclopentadiene, ug/l <0.050
gamma-BHC (Lindane), ug/l <0.010
Methoxychlor, ug/l <0.50
Propachlor, ug/1 <1.0
Toxaphene, ug/1 <1.0
PCE-1016, ug/l <0.50
PCB-1221, ug/1 <0.50
PCB-1232, ug/l <0.50
PCB-1242, ug/l <0.50
PCB-1248, ug/l <0.50
PCB-1254, ug/l <0.50
PCE-1260, ug/1 <0.50
Date Extracted 03.18.97
Date Analyzed 03.21.97
Method Number EPA 508

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL » Deerfieid Beach, FL * Mobile, AL * New Orfeans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

‘14 SW 12th Avenue * Deerfield Beach, Florida 33442 * (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97

Reported: 18 APR 97
Mr. Pete Kwiatkowski

CH2M Hill
800 Falrway Dr., Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS : Page 6
DATE/

LOG NO SAMP1LE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MwW-1 03-12-97/1335
PARAMETER 50529-1
Group I Unregulated Pesticides (508)

Aldrin, ug/l <0.010

Dieldrin, ug/l <0.020

Propachlor, ug/l <1.0

Date Extracted 03.18.97

Date Analyzed 03.21.97

Method Number EPA 508

.rimary Organics - Herbicides (515.1)

2,4-D, ug/l <0.50

Dalapon, ug/l ' <10

Dinoseb, ug/l <0.50
Pentachlorophenol, ug/l <1.0

Picloram, ug/l <0.50

2,4,5-TP Silvex, ug/l <{.50

Date Extracted 03.17.97

Date Analyzed 03.24.97

Method Number EFA 515.1
Group I Unregulated Herbicides (515.1)

Dicamba, ug/l <0.50

Date Extracted 03.17.97

Date Analyzed 03.24 .97

Method Number EPA 515.1

Laboratories in Savannah, GA * Tallahassee, FL « Tampa, FL ¢ Deerfleld Beach, FL * Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

1.0G NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97/

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL * Deerfield Beach, FL * Mobile, AL * New'Orleans, LA

Code: 125270424
REPORT OF RESULTS Page 7
DATE/

LOG NO SAMPLE DESCRIPTICON , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Primary Organies - BN (525.2)

Benzo(a)pyrene, ug/l <0.20

Bis(2-ethyl hexyl)adipate, ug/l <2.0
bis(2-Ethylhexyl) phthalate, ug/1 <2.0
Hexachlorobenzene, ug/l <1.0
Hexachlorocyclopentadiene, ug/l <1.0

Date Extracted 03.18.97

.Date Analyzed 03.20.97

Method Number EPA 525.2
Group III Unregulated Acid Extractables

2-Chlorophenol, ug/l <10
2-Methyl-4,6-dinitrophenol, ug/1l <50

Phenol, ug/l <10
2,4,6-Trichlorophenol, ug/l <10

Date Extracted 03.12.97

Date Analyzed 03.17.97

Method Number EPA 6825
Group III Unregulated BN Extractables

Butylbenzylphthalate, ug/l <10
Di-n-butylphthalate, ug/l <10
Diethylphthalate, ug/1l <10
Dimethylphthalate, ug/l <10
2,4-Dinitrotoluene, ug/l <10
Di-n-octylphthalate, ug/l <10

Isopherone, ug/l <10

Date Extracted ) 03.12.97

Date Analyzed 03.17.97

Method Number EPA 625



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue + Deerfield Beach, Florida 33442 = (954) 421-7400 « Fax (854) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 8
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Primary Organics - Carbamates (531.1)

Carbofuran, ug/l <1.0
Oxamyl, ug/l <1.0

Date Analyzed 03.19.97
Method Number EPA-531.1

Group I Unregulated Carbamates (531.1) :
Aldicarb, ug/l <0.50

.Aldicarb Sulfone, ug/1 <0.50

Aldicarb Sulfoxide, ug/l 7 <0.590
Carbaryl, ug/1 <1.0
3-Hydroxycarbofuran, ug/l <1l.0
Methomyl, ug/1 <1.0

Date Analyzed 03.,19.97
Method Number EPA 531.1
Primary Organics - Glyphosate (547)

Glyphosate, ug/l <150

Date Analyzed 03.21.97
Method Number EPA 547
Primary Organics - Endothall (548.1) :

Endothall, ug/1l <10

Date Extracted 03.19.97

Date Analyzed 03.21.97
Method Number EPA 548.1
Primary Organics - Diquat (549.1)

Diquat, ug/1 <1.0

Date Extracted i 03.12.97

Date Analyzed 03.13.97
Method Number EPA 549.1

Laboratorles in Savannah, GA » Tallahassee, FL * Tampa, FL ¢ Deertield Beach, FL * Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (854) 421-7400 « Fax (954) 421-2384

. LOG NO: D7-50529

Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 101570529

REPORT OF RESULTS Page 9
DATE/
10G NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Primary ICP Metals (200.7)
Barium, mg/1 <0.010
Beryllium, mg/1l <0.0040
Cadmium, mg/l <0.0050
Chromium, mg/1 <0.010
Nickel, mg/l <0.040
Sodium (200.7), mg/l 1100
.Date Analyzed 03.20.97
Method Number EPA 200.7
Antimony (SM 3113B)
Antimony, mg/l <0,0050
Date Analyzed 03.24.97
Method Number SM 3113B
Arsenic (SM 3113B)
Arsenic, mg/l <0.010
Date Analyzed 03.21.97
Method Number SM 3113B
Lead (SM 3113B)
Lead, mg/l <0.0050
Date Analyzed 03.17.97
Method Number SM 3113B
Mercury (245.1)
Mercury, mg/l <0.00020
Date Analyzed : - 03.14.97
Method Number i EPA 245.1

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL * Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue » Deerfield Beach, Florida 33442 = (954) 421-7400 » Fax (254) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CHZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward GCounty ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT GOF RESULTS Page 10
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Selenium (3113R)

Selenium, mg/1 0.035%F4

Date Analyzed 03.24.97
Method Number SM 3113B
Thallium (279.2)

Thallium, mg/1 <0.0020

Date Analyzed 03.18.97

Qflethod Numbex EPA 279.2

oliform, Total (SM 9222B) .

Coliform (MF), Total, col/100ml 720

Date Analyzed 03.12.97
Method Number SM 9222B
Cyanide, Total (EPA 335.2)

Cyanide (EPA 335.2), mg/l <0.010

Date Analyzed 03.20.97
Method Number EPA 335.2
Fluoride (EPA 340.2)

Fluoride, mg/l 1.1

Date Analyzed 03.14.97
Method Number EPA 340.2
Nitrogen, Nitrate

Nitrate-N, mg/l <0.050

Date Analyzed 03.12.97
Method Number EPA 353.3
Nitrogen, Nitrite .

Nitrite-N, mg/l <0.050

Date Analyzed ' 03.12.97
Method Number ' EPA 353.3

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL * Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (854) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97

Mr. Pete Kwiatkowski

CHZM Hilil

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT GF RESULTS Page 11

Laboratories Iin Savannah, GA » Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL « Mobile, AL * New Orleans, LA

DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Nitrogen, Nitrate + Nitrite

Nitrate + Nitrite-N, mg/l <0.050

Date Analyzed 03.12.97
Method Number EPA 353.3
Turbidity :
Turbidity, NTU 0.59

Date Analyzed 03.13.97

.Method Number EPA 180.1

econdary Metals (200.7)

Aluminum, mg/l <0.20
Copper, mg/l <0.025

Iron, mg/l <0.050
Manganese, mg/l <0.010
Silver, mg/1 <0.010

Zinc, mg/l <0.020

Date Analyzed 03.20.97
Method Number EPA 200.7
Chloride (EPA 325.,2)

Chloride, mg/1 1900

Date Analyzed 03.26.97
Method Number EPA 325.12

Color

Color, c.u. 10

Date Analyzed 03.13.97
Method Number EPA 110.2



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
50529-1  Mu-1

PARAMETER
odor

Odor, t.o.n.
Date Analyzed
Method Number
pH

pH , units
Date Analyzed

.‘[ethod Number
olids, Total Dissolwved (160.1)

Solids, Total Dissolved, mg/l

Date Analyzed

Method Number

Sulfate as S04 (EPA 375.3)

Sulfate, mg/l

Date Analyzed

Method Number
Surfactants (MBAS)

Surfactants (MBAS), mg/l

Date Analyzed

Method Number
Biochemical Oxygen Demand (5-Day) (405.1)
Biochemical Oxygen Demand (5 Day), mg/l
Date Analyzed

Method Number
Chemical Oxygen Demand (410.1)

Chemical Oxygen Demand, ‘mg/l

Date Analyzed

Method Number

414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 = Fax (854) 421-2584
LOG NO:

D7-50529

Received: 12 MAR 97
Reported: 18 APR 97

Project: #103715.A0 (Broward County ASR)

Sampled By: Mark Schilling

16
03.13.97
EPA 140.1

7.5
03.13.97
EPA 150.1

2600
03.13.97
EPA 160.1

460
03.24.97
EPA 375.2

0.18*F73
03.13.97
SM 5540C

<2.0
03.13.97
EFA 405.1

60
03.22.97
EPA 410.1

Gode :

DATE/

134070424
Page 12

TIME SAMPLED

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL * Deerfield Beach, FL * Mobile, AL ¢ New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue = Deerfieid Beach, Florida 33442 « (954) 421-7400 = Fax (954) 421-2584

1LOG NO: D7-50529
Received: 12 MAR 97

Reported: 18 APR 97
Mr, Pete Kwiatkowski

CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 134070424

REPORT OF RESULTS Page 13
DATE/

LoG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Ammonia Nitrogen as N (EPA 350.1)

Ammonia-N, mg/l 0.58

Date Analyzed 03.18.97

Method Number EPA 350C.1
Kjeldahl Nitrogen as N, Total (EPA 351.2)

Kjeldahl Nitrogen-W, mg/1l 0.72

Date Analyzed 03.18.97

Method Number EPA 351.2

Phosphorus as P

Phosphorus, Total, mg/l <0.10

Date Analyzed 03.18.97

Method Number EPA 365.4
Asbestos in Water (TEM), MFL 0.00

2,3,7,8-TCDD (1613), ug/1 *F71

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL » New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954} 421-7400 « Fax {954) 421-2584

10G NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 987
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 14
LOG NO SAMPLE DESCRIPTION , QG REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
30529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Primary QOrganics - Volatiles (524)
Vinyl chloride, ug/l <0.50 110 % 7.0 % 0.50
Benzene, ug/l <0.50 103 % 0.5 % 0.50
Carbon tetrachloride, ug/l <0.50 95 % 0.8 % 0.50
1,2-Dichloroethane, ug/l <0.50 80 % - 0.8 % 0.50
Trichloroethylene, ug/l _ <0.50 95 % 0.3 % g.30
1,4-Dichlorobenzene, ug/l <0.50 90 % 2.3 % 0.50
1,1-Dichloroethene, ug/l <0.50 102 % 4.8 % 0.50
1,1,1-Trichlorcethane, ug/l <0.50 100 % 0% 0.50
cis-1,2-Dichloroethene, ug/1 <0.50 93 % 0.3 % 0.50
1,2-Dichloropropane, ug/l <0.50 83 % 2.0% 0.50
Ethylbenzene, ug/l <0.50 98 % 0.3 % 0.50
Chlorobenzene, ug/l <0.50 98 % 0.6 % 0.50
1,2-Dichlorobenzene, ug/l <0.50 92 % 2.1 % 0.50
Styrene, ug/l <0.50 92 % 2.0 7% 0.50
Tetrachlorocethene, ug/l <0.50 104 % 1.7 % 0.50
Toluene, ug/l <0.50 100 % 1.1 % 0.50
trans-1,2-Dichloroethene, ug/l <0.50 98 % 0.1 % D.50
Xylenes, ug/l <0.50 100 % 0.9 % 0.50
Methylene chloride (Dichloromethane), ug/1  <0.50 101 % 0.5 % 0.50
1,2,4-Trichlorobenzene, ug/l <0.30 94 % 1.2 % 0.50
1,1,2-Trichloroethane, ug/l <0.50 82 % 6.3 % 0.50
Date Analyzed - 03.19.97 --- - ---
Method Number EPA 524 --- --- ---

Laboratorles in Savannah, GA  Tallahassee, FL * Tampa, FL « Deerfield Beach, FL » Mobile, AL » New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 = (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 15
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - %4 Recovery {(Mean)
50529-4 Precision - Relative % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Primary Organics - Trihalomethanes (524.2)
Bromoform, ug/l <0.50 80 % 5.3 % 0.50
Chloroform, ug/l <0.30 96 % 3.0 % 0.50
Dichlorobromomethane, ug/l <0.50 . 88 % 8.2 % 0.50
.Dibromochloromethane, ug/1 <0.50 80 % 10 % 0.50
Total Trihalomethanes, ug/l <0.50 --- .- 0.50
Date Analyzed 03.19.97 --- --- ---
Method Number EPA 324 --- --- ---

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL » Deerfield Beach, FL ¢+ Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

L0G WO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hilil
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code:; 125270424

REPORT COF RESULTS Page 16

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

50529-2 Lab Blank

50529-3 Accuracy - % Recovery (Mean)

50529-4 Precision - Relative % Difference

50529-5 Detection Limit

PARAMETER 50529-2 50529-3 50529-4 50529-5

Group IT Unregulated Purgeables

Bromobenzene, ug/l <0.50 92 % 7.0 % 0.50
Bromodichloromethane, ug/l <0.50 88 % 8.2 % 0.50
Bromoform, ug/l <0.50 80 % 5.3 % 0.50

.Bromomethane, ug/1 <0.50 106 % 5.1 % 0.50

Chloroethane, ug/l <0.50 98 % 11 % G6.50
Chloroform, ug/1 <0.50 26 % 3.0% 0.50
Chloromethane, ug/l <0.50 112 % 12 % 0.50
Dibromochloromethane, ug/l <0.50 80 % 10 % 0.50
Dichlorodiflucromethane, ug/l <0.50 128 % 5.9 % 0.50
P-Chlorotoluene, ug/l <0.50 96 % 0.1 % 0.50
Dibromomethane, ug/l <0.50 92 % 12 % 0.50
1,1-Dichlorcethane, ug/l <(,50 100 % 1.8 % 0.50
cis-1,3-Dichloropropene, ug/l <0.50 %6 % 13 % 0.50
trans-1,3-Dichloropropene, ug/l <0.50 98 % 8.6 % 0.50
1,3-Dichloropropylene, ug/l <0.50 .- --- 0.50
1,3-Dichloropropane, ug/l <0.50 82 % 5.5 % 0.50
2,2 Dichloropropane, ug/l <0.50 102 % 0.2 % g.50
Trichlorofluoromethane, ug/1 <0.50 101 % 1.6 % 6.50
1,2,3-Trichloropropane, ug/l <0.50 82 % 12 % 0.50
1,3-Dichlorobenzene, ug/l <0,50 94 % 1.2 % 0.50
1,1,1,2-Tetrachloroethane, ug/1 <0.50 8l % 9.9 % 0.50
1,1,2,2-Tetrachloroethane, ug/1 <0.50 81 % 7.0 % 0.50
Methyl-tert-butyl ether (MTBE), ug/l <0.50 78 % 9.1 % 0.30
1,1-Dichloropropene, ug/l <(G.50 93 % 0.3 % 0.50
0-Chlorotoluene, ug/l <0.50 100 % 0.8 % 0.50
Date Analyzed 03.19.97 .-- --- .-
Method Number EPA 524 --- S ——

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL + Deerfield Beach, FL » Mobile, AL » New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97

.414 SW 12th Avenue = Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

Mr. Pete Kwiatkowski

CH2ZM Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS : Page 17
LGG NO SAMPLE DESCRIPTION , QC REPCRT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative ¥ Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Microextractables (504)
1,2-Dibromoethane (EDB) , ug/l <0.020 112 % 4.5 % 0.020
1,2-Dibromo-3-chloropropane, ug/l ' <0.020 114 % 6.2 % 0.020
Date Extracted 03.14.97 --- --- ---
.Date Analyzed 03.14.97 --- —-- .-
Method Number . EPA 504 --- --- ---
Primary Organics - Pesticides (507)
Alachlor, ug/l <1.0 80 % 7.5 % 1.0
Atrazine, ug/l <1.0 87 % 11 % 1.0
Simazine, ug/1 <1.0 94 % 5.4 % 1.0
Date Extracted 03.18.97 --- --- ---
Date Analyzed 03.19.97 --- --- -
Method Number EPA 507 --- o= ---
Group I Unregulated Pesticides (507)
Butachlor, ug/l <1.0 71 % 5.6 % 1.0
Metolachlor, ug/l <1.0 72 % 7.8 % 1.0
Metribuzin, ug/l <1.0 80 % 10 % 1.0
Date Extracted 03.18.97 —a- -—-- -
Date Analyzed 03.19.97 - - R
Method Number EPA 507 --- --- I

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL « Deerfield Beach, FL * Mobile, AL * New Orieans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 = (954) 421-7400 « Fax (954) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97/
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.AC (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 18
LOG NG SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Chlorinated Pesticides (508) -
Aldrin, ug/l <0.010 . 85 % 2.4 % 0.010
Chlordane, ug/1 <0.10 --- --- 0.10
Dieldrin, ug/1 <0.020 82 % 2.4 % 0.020
Endrin, ug/1 <0.020 98 % 3.0 % 0.020
Heptachlor, ug/l <0.010 87 % 2.3 % 0.010
Heptachlor epoxide, ug/1l ' <0.020 91 % 2.2 % 0.020
Hexachlorobenzene, ug/l <0.050 54 % 1.9 % 0.050
Hexachlorocyclopentadiene, ug/l <0.050 30 % 3.4 % 0.050
gamma-BHC (Lindane), ug/1 <0.010 85 % 4.7 % 0.010
Methoxychlor, ug/l <0.50 88 % 5.7 % 0.50
Propachlor, ug/l <l.0 91 % 2.2 % 1.0
Toxaphene, ug/l <1.0 --- --- 1.0
PCB-1016, ug/1 <0.50 --- --- Q.50
PCB-1221, ug/l <0.50 0.50
PCB-1232, ug/1 - <0.50 --- --- Q.50
PCB-1242, ug/l <0.50 --- --- 0.50
PCB-1248, ug/1 <0,50 --- --- 0.50
PCB-1254, ug/l <0.50 --- --- 0.50
PCB-1260, ug/l <0.50 --- --- 0.50
Date Extracted 03.18.97 --- --- .-
Date Analyzed 03.20.97 --- --- .-
Method Number N EpPA 508 --- .- ---

Laboratories In Savannah, GA « Tallahassee, FL * Tampa, FL * Deerfield Beach, FL » Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue « Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

10G NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mrx. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR})
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 19
1LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529.2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Group I Unregulated Pesticides (508)
Aldrin, ug/l <0.010 85 % 2.4 % 0.010
Dieldrin, ug/l <0.020 82 % 2.4 % 0.020
Propachlor, ug/l <1.0 91 % 2.2 % 1.0
Date Extracted 03.18.97 “-- --- ---
ate Analyzed 03,20.97 --- --- ---
Method Number EPA 508 --- -- ---
Primary Organics - Herbicides (515.1)
2,4-D, ug/l <0,50 92 % 22 % 0.50
Dalapon, ug/l <10 54 % 11 % 10
Dinoseb, ug/l <0.50 82 % 8.1 % 0.50
Pentachlorophenol, ug/l <1.0 102 % - 10 % 1.0
Picloram, ug/1l <0.50 46 % 9.2 % 0.50
2,4,5-TP Silvex, ug/l <0.50 100 % 18 % 0.50
Date Extracted 03.17.97 --- --- ---
Date Analyzed 03.24.97 --- --- ---
Method Number EPA 515.1 --- --- -
Group I Unregulated Herbicides (515.1)
Dicamba, ug/l <0.50 92 % 14 % 0.50
Date Extracted 03.17.97 S - .-
Date Analyzed 03.24.97 --- --- -
Method Number EPA 515.1 - --- .- ---

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL * Deerfield Beach, FL » Moblle, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

. LOG NO: D7-50529

Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #1l03715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 20
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Primary Organics - BN (525.2)
Benzo(a)pyrene, ug/l <0.20 88 % 15 % 0.20
Bis(2-ethyl hexyl)adipate, ug/l <2.0 92 % 9.8 % 2.0
bis(2-Ethylhexyl) phthalate, ug/l <2.0 .93 % 11 % 2.0
.Hexachlorobenzene, ug/1l <1.0 83 % 17 % 1.0
Hexachlorocyclopentadiene, ug/l <1.0 74 % 12 % 1.0
Date Extracted 03.18.97 --- --- ---
Date Analyzed 03.20.97 --- --- ---
Method Number EPA 525.2 --- --- ---
Group III Untregulated Acid Extractables
2-Chlorophenol, ug/l <10 78 % 1.3 % 10
2-Methyl-4,6-dinitrophenol, ug/l <50 --- --- 30
Phenol, ug/l <10 71 % 8.4 % 10
2,4,6-Trichlorophencl, ug/l <10 --- --- 10
Date Extracted 03.12.97 --- --- -
Date Analyzed 03.17.97 --- --- -
Method Number EPA 625 R .- -

_______________________________________________________________________________

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL » Deerfield Beach, FL » Mobile, AL » New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (854) 421-2584

LOG NO: D7-30529
Received: 12 MAR 97
Reported: 18 APR 97

Mr. Pete Rwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL * Deerfield Beach, FL + Mobile, AL * New Orleans, LA

REPCRT OF RESULTS Page 21
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relatiwve % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Group III Unregulated BN Extractables
Butylbenzylphthalate, ug/l <10 --- --- 10
Di-n-butylphthalate, ug/l <10 --- --- 10
Diethylphthalate, ug/1 <10 --- --- 10
.)imethylphthalate , ug/l <10 --- --- 10
2,4-Dinitrotoluene, ug/l <10 90 % 3.3 10
Di-n-octylphthalate, ug/l <10 --- 10
Isophorone, ug/l <10 --- --- 10
Date Extracted 03.12.97 --- --- -~
Date Analyzed 03.17.97 --- --- -~ -
Method Number EPA 625 --- - -
Primary Organics - Carbamates (531.1)
Carbofuran, ug/l <1.0 88 % 3.4 2 1.0
Oxamyl, ug/1l <1.0 92 % 3.3 % 1.0
Date Analyzed 03.19.97 --- --- -
Method Number EPA 531.1 --- --- ---
Group 1 Unregulated Carbamates (531.1)
Aldicarb, ug/l <0.50 92 % 3.3 % 0.50
Aldicarb Sulfone, ug/l <0.50 --- --- 0.50
Aldicarb Sulfoxide, ug/1 <0.50 --- --- 0.50
Carbaryl, ug/l <1.0 --- --- 1.0
3-Hydroxycarbofuran, ug/l <1.0 --- --- 1.0
Methomyl, ug/l ' <1.0 --- --- 1.0
Date Analyzed 03.19.97 --- - .- ---
Method Number EPA 531.1 ~-- --- ---



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

414 SW 12th Avenue  Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954} 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling

Laboratories in Savannah, GA = Tallahassee, FL * Tampa, FL * Deerfleld Beach, FL » Mobile, AL * New Orleans, LA

Code: 125270424
REPORT OF RESULTS Page 22
LOG NO SAMPLE DESGCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
50529-5 - Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Primary Organics - Glyphosate (547)
Glyphosate, ug/l <150 108 % 8.3 % 150
Date Analyzed 03.21.97 --- --- ---
Method Number EPA 347 --- --- ---
.rimary Organics - Endothall (548.1)
Endothall, ug/1 <10 51 % 12 % 10
Date Extracted 03.19.97 --- --- .-
Date Analyzed 03.21.97 - .- -
Method Number EPA 548.1 --- --- ---
Primary Organics - Diquat (549%.1)
Diquat, ug/1 <1.0 71 % 1.4 % 1.0
Date Extracted 03.12.97 --- --- ---
Date Analyzed 03.13.97 .- --- ---
Method Number EPA 549.1 --- --- ---
Primary ICP Metals (200.7)
Barium, mg/1 <0.010 96 % 0% 0.010
Beryllium, mg/l <0.0040 96 % 1.0 % 0.0040
Cadmium, mg/1 <0.0050 94 % 1.1 % 0.0050
Chromium, mg/1 <0.010 96 % 0% 0.010
Nickel, mg/1 <0.040 94 % 1.1 % 0.040
Sodium (200.7), mg/1l <0,50 92 %*F81 3.2 % 0.50
Date Analyzed 03.20.97 --- --- ---
Method Number - EPA 200.7 --- --- ---



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » {954) 421-7400 » Fax (954) 421-2584

. LOG NO: D7-50529

Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 23
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Antimony (SM 3113B)
Antimony, mg/l <0.0050 118 ¥%*F75 0.84 3% 0.0050
Date Analyzed 03.24.97 --- --- —--
Method Number SM 3113B - - -
.rsenic (SM 3113B)
Arsenic, mg/l . <0.010 107 %*F75 5.6 % 0.010
Date Analyzed 03.21.97 --- - S
Method Number SM 3113R --- .- S
Lead (SM 3113B)
Lead, mg/l <0.0050 113 % 0 % 0.0050
Date Analyzed ‘ 03.14.97 --- .- -
Method Number SM 3113B --- R -
Mercury (245.1)
Mercury, mg/l <0.00020 108 % 0.92 % 0.00020
Date Analyzed 03.14.97 - - -
Method Number EPA 245.1 --- .- S
Selenium (3113B)
Selenium, mg/1 <0.0050 106 %*F75 0.95 % 0.0050
Date Analyzed 03.24.97 --- --- -
Method Number SM 3113B - --- S
Thallium (279.2)
Thallium, mg/1 <0.0020 82 % 1.2 % 0.0020
Date Analyzed - 03.18.97 - ) - -
Method Number EPA 279.2 - —-- .-

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue « Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

Mr. Pete Kwiatkowski
CHZM Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project:

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97

#103715.A0 (Broward County ASR)
Sampled By: Mark Schilling

LGG NO

50529-2 Lab Blank

50529-3 Accuracy - % Recovery (Mean)
50529-4

50529-5 Detection Limit

PARAMETER

Cyanide, Total (EPA 335.2)
Cyanide (EPA 335.2), mg/l
Date Analyzed
Methed Number

.‘luoride (EPA 340.2)
Fluoride, mg/1l
Date Analyzed
Method Number

Nitrogen, Nitrate
Nitrate-N, mg/l
Date Analyzed
Method Number

Nitrogen, Nitrite
Nitrite-N, mg/1
Date Analyzed
Method Number

Nitrogen, Nitrate + Nitrite
Nitrate + Nitrite-N, mg/l
Date Analyzed
Method Number

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL ¢ Deerfield Baach, FL * Mobile, AL » New Orleans, LA

Precision - Relative ¥ Difference

<0.010
03.20.97
EPA 335.2

<0.20
03.14.97
EPA 340.2

<0.050
03.12.97
EPA 353.3

<(.050
03.12.97
EPA 353.3

<0.050
03.12.97
EPA 353.3

Code: 125270424
Page 24
SAMPLES
50529-3 50529-4 50529-5
104 % 2.9 % 0.010
103 % 0% 2.0
98 %*F75 7.1 % 0.050
88 %*F75 1.1 % 0.050
98 %*F75 7.1 % 0.050



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 = Fax (954) 421-2584

LOG NO: D7-30529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 25
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-5
Secondary Metals (200.7)
Aluminum, mg/1 <0.20 109 % 7.3 % 0.20
Copper, mg/1l <0.025 94 % 1.1 % 0.025
Iron, mg/l <0.050 . 98 % 1.0 % 0.050
anganese, mg/l <0.010 94 % 1.1 % 0.010
Silver, mg/l ‘ <0.010 92 % 0 % 0.010
Zine, mg/l <0.020 94 % (4 0.020
Date Analyzed 03.20.97 --- --- ---
Method Number EPA 200.7 --- --- ---
Chloride (EPA 325,2)
Chloride, mg/1 <1.0 97 % 20 % 1.0
Date Analyzed 03.26.97 --- --- ---
Method Number EPA 325.2 --- - ---
Sulfate as S04 (EPA 375.1)
Sulfate, mg/l <1.0 106 % 0.94 % 1.0
Date Analyzed 03.24.97 --- --- ---
Method Number EPA 375.3 --- --- ---
Surfactants (MBAS)
Surfactants (MBAS), mg/l <0.10 86 % 22 % 0.10
Date Analyzed 03.13.97 .- -—-- -
Method Number SM 5540C - - -
Biochemical Oxygen Demand (5-Day) (405.1) )
Biochemical Oxygen Demand (5 Day) mg/1l <2.0 82 % 2.4 % 2.0
Date Analyzed 03.13.97 --- --- ---
Method Number EPA 405.1 --- --- ---

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue + Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS _ Page 26

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMFPLES

50529-2 Lab Blank
50529-3 Accuracy - % Recovery {Mean)

505259-4 Precision - Relative ¥ Difference

50529-5 Detection Limit

PARAMETER 50529-2 50529-3 50529-4 50529-5
Chemical Oxygen Demand (410.1)

Chemical Oxygen Demand, mg/l <20 98 Z*F75 0% 20
Date Analyzed 03.22.97 --- --- ---
Method Number EPA 410.1 --- --- -

onia Nitrogen as N (EPA 35C.1)

Ammonia-N, mg/l . <0.030 95 % 1.1 % 0.030
Date Analyzed 03.18.97 --- --- -
Method Number EPA 350.1 --- - .-
Kjeldahl Nitrogen as N, Total {(EPA 351.2)

Kjeldahl Nitrogen-N, mg/l <0.20 102 % . 8.8 % 0.20
Date Analyzed 03.18.97 --- --- ---
Method Number EPA 351.2 --- --- --
Phosphorus as P

Phosphorus, Total, mg/l <0.10 95 % 0% 0.10
Date Analyzed 03.18.97 --- --- -
Method Number EPA 365.4 -~ --- ---

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL * Deerfieid Beach, FL * Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

| ‘414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 134070424

REPORT OF RESULTS Page 27
1LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
50529-5 Detection Limit
PARAMETER 50529.2 50529-3 50529-4 50529-5

SL Environmental HRS Cert. #EB622]1 and SL Drinking Water HRS Cert. #86371.
. Method References: EPA 40 CFR Part 136, EPA 600/4-88-039, EPA 600/4-79-020 and

Standard Methods for the Examination of Water and Wastewater.

*F4 = The reported value was determined by the method of standard additions

(MSA).

*%F/1 = Subcontracted results attached.

*F73 = Matrix spike recoveries were outside advisory limits due to matrix

interference present in the sample.

*F75 = Matrix spike recoveries were outside advisory limits possibly due to

matrix interference present in the sample; therefore, recovery of the

laboratory control standard analyzed concurrently with the sample batch has

been reported,

*F81 = Matrix spike recoveries were outside advisory limits due to abundance of

target analytes present in the sample; therefore, laboratory control standards

analyzed concurrently with the sample batch have been reported.

S hn

Mariabne J. WaIRijVProjéEt Manager

Laboratories in Savannah, GA = Tallahassee, FL * Tampa, FL » Deerfield Beach, FL « Mobile, AL ¢ New Orleans, LA

Final Page Of Report



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

. LOG NO: D7-50529A

Received: 12 MAR 97
Reported: 22 APR 97

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
‘Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling

Code: 135070424
REPORT OF RESULTS Page 1
DATE/

10G NO SAMPLE DESCRIPTION , LIGUID SAMPLES TIME SAMPLED
50529A-1 MW-1 03-12-97/1335
PARAMETER 50529A-1
Gross Alpha (EPA 900.0)

Gross Alpha, pCi/l 13+4/-43

Date Extracted 03.26.97

Date Analyzed 03.27.97

Method Number EPA.900.0
Radium 226 (EPA 903.1)

Radium 226, pCi/L 3.3+/-0.11

Prep or Extraction Date 03.26.97

Date Analyzed 04.04.97

Method Number EPA 903.1
Radium 228 (EPA 904.0)

Radium 228, pCi/l <1.0+/-.43

Prep or Extraction Date 04.07.97

Date Analyzed 04.08.97

Method Number EPA 904.0

Laboratories in Savannah, GA = Tallahassee, FL « Tampa, FL « Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

. LOG NO: D7-50529A

Received: 12 MAR 97
Reported: 22 APR 97/
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 135070424
REPORT OF RESULTS Page 2

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

50529A-2 Lab Blank
S0529A-3 Accuracy - % Recovery (Mean)

50529A-4 Precision - Relative % Difference
505294A-5 Detection Limit
PARAMETER 50529A-2 50529A-3 50529A-4 50529A-5
Gross Alpha (EPA 900.0)
Gross Alpha, pCi/l <3.0 129 % 13 % 3.0
Date Extracted 03.21.97 - ] .- -
Date Analyzed 03.24.97 am- - S
.Method Number EPA 900.0 - - _--
adjum 226 (EPA 903.1) _
Radium 226, pCi/L <(.60 79 % 20 % 0.60
Prep or Extraction Date 03.26.97 --- --- ---
Date Analyzed 04.03.97 --- R -
Method Number EPa 903.1 - --- I
Radium 228 (EPA 904.0)
Radium 228, pCi/l <1.0 74 % 37 % 1.0
Prep or Extraction Date 04.07.97 --- --- ---
Date Analyzed 04 .07 .97 .- - .-
Method Number EPA 904.0 --- --- -

Maripnne J. Walk@#, Projéct Manage

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL * Moblle, AL * New Orleans, LA

Final Page Of Report



SAMPLE
DATA

. Triangle Laboratories, inc.

; 801 Capitola Drive P.O. Box 13485
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485
919-544-5729 Fax # 919-544-5491

- 20



TRIANGLE LABORATORIES OF RTP, INC. Page 1

Sample Result Summary for Project 41064 03/28/97
1613A TCDD Analysis (DB-5})

a-ta File W087701 W087702 W0BT770Q3 wW087704
.mple ID QFR Water TLI Water Blank MW-1 RO8

Units pg/L pg/L pg/L pg/L

Extraction Date 03/19/97 03/19/97 03/19/%7 03/19/97

Analysis Date 03/28/97 03/28/97 D3/,28/97 03/28/97

Instrument ) W W W

Matrix AQUECUS AQUEOUS ACUEQUS AQUEQUS

Extraction Type sp/soxh sp/soxh sp/soxh sp/soxh

Analytes

2378-TCDD 209 < 5.0 < 5.0 < 5.0

Other Standards Percent Recovery Summary (% Rec)

37C1-TCDD 68 .4 73.8 74.8 71.5

Internal Standards Percent Recovery Summary (% Rec)

13C12-2378-TCDD 66.5 66.3 74.0 66.2

L N SRR

Triangle Laboratories, Inc.® Analytical Services Division
801 Capitola Drive » Durham, North Carolina 27713
Phone: (919) 544-5729 » Fax: (919) 544-5491

Printed: 23:06 03/28/97



TRIANGLE LABORATQORIES QF RTP, INC. Page 12

Sample Result Summary for Project 41064 03/28/97
1613A TCDD Analysis (DB-S)

Data File W088G01 W088002
ample ID RO ROL0
Units pg/L pg/L
Extraction Date 03/19/97 03/19/87
Analysis Date 03/28/97 03/28/97
Instrument i) W
Matrix AQUEQUS AQUEQUS
Extraction Type sp/soxh sp/soxh
Analytes
2378-TCDD < 5.0 < 5.0

Other Standards Percent Recovery Summary (% Rec}
37C1-TCDD 7.9 65.9

Internal Standards Percent Recovery Summary (% Rec)
13C12-2378-T7CDD 62.4 56.0

B T R e e e e e e e R TR R R

{(Concentration of G peaks out of theoretical isotopic
abundance ratio range expressed as a detection limit).
Minimum levels are reported for non-detected GC peaks.
**x+x% = TNTERFERENCE

A

Triangle Laboratories, Inc.® Analytical Services Division
801 Capitola Drive « Durham, North Carolina 27713 Printed: 23:06 03/28/97
Phone: (919) 544-5729 » Fax: (919) 544-5491 '



SL SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC,

.414 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400  Fax (954) 421-2584

REMIT TO:

Ms. Anne Murray
Montgomery Watson

1776 N. Pine Island Rd.
Plantation, FL 33322

P.0. Box 1354B, Savannah, Georgia 31416-0548

Project: #103715. A0 (Broward County ASR}

Invoice No:

Suite 200

D70860

Invoice Date: 18 APR 1997

Terms:

Net 320 Days

Federal Tax 1D NO: 58-1485724

LOG NGQ: D750529 INVOICE CODE: MW-PLANTS-D-90MW
ITEM QTY SAMPLE IDENTIFICATION ANALYSIS UNIT PRICE PRICE/SAMP TOTAL
1 1 MW-1 Primary Organics - $1,764.00 $2,578.40 2,578.40

Volatiles (524)

Primary Organics -
Trihalomethanes (324.2)
Group 1II Unregulated
Purgeables
Microextractables (504)
Primary Organics -
Pesticides (507}

Group I Unregulated
Pesticides (507}
Chlorinated Pesticides
(508)

Group I Unregulated
Pesticides (508)
Primary Organics -
Herbicides (515.1)
Group I Unregulated
Herbicides (515.1)
Primary Organics - BN
(525.2)

Group III Unregulated
Acid Extractables

Group III Unregulated BN
Extractables

Primary Organics -
Carbamates (531.1)
Group I Unregulated
Carbamates (531.1)
Primary Organics -
Glyphosate (547)

INVOICE CONTINUED ON PAGE 2

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL * Deerfield Beach, FL_- Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

REMIT TO: P.0. Box 13548, Savannah, Georgia 31416-0548

Ms. Anne Murray
Montgomery Watson

1776 N. Pine Island Rd.
Plantation, FL 33322

LOG NO: D750529

PAGE: 2

Project: #103715.A0 (Broward County ASR)

Suite 200

INVOICE

ANALYSIS

Invoice No: D70860

Invoice Date: 18 APR 1997

Terms: Net 30 Days

Federal Tax ID NO: 58-1485724
CODE: MW-PLANTS-D-90MW

UNIT PRICE PRICE/SAMP TOTAL

ITEM QTY SAMPLE IDENTIFICATION

Primary Organics -
Endothall (548.1}
Primary Organics -
Diquat (549.1)
Primary ICP Metals
(200.7)

Antimony (SM 3113B)
Arsenic (SM 3113R)
Lead (SM 3113B)
Mercury (245.1)
Selenium (3113B)
Thallium (279.2)
Coliform, Total (SM
9222B)

Cyanide, Total (EPA
335.2)

Fluoride (EPA 340.2)
Nitrogen, Nitrate
Nitrogen, Nitrirte
Nitrogen, Nitrate +
Nitrite

Turbidity

Secondary Metals (200.7}
Chloride (EPA 325.2)
Color

Gdor

pH

Solids, Total Dissolwed
{(160.1)

Sulfate as 504 (EPA
375.3)

INVOICE CONTINUED ON PAGE 3

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

REMIT TQ: P.0. Box 13548, Savannah, Georgia 31416-0548

Ms. Anne Murray
Montgomery Watson

1776 N. Pine Island Rd.
Plantation, FL 33322

PAGE: 3

Project: #103715.A0 (Broward County ASR)

Suite 200

Invoice No: D70860

Invoice Date: 18 APR 1997

Terms: Net 30 Days
Federal Tax ID NO: 58-1485724

LOG NO: D750529 INVOICE CODE: MW-PLANTS-D-90MW
ITEM QTY SAMPLE IDENTIFICATION ANALYSIS UNIT PRICE PRICE/SAMP TOTAL
Surfactants (MBAS)
Biochemical Oxygen $22.00
Demand (5-Day) (405.1)
Chemical Oxygen Demand 517 .60
(410.1)
Ammonia Nitrogen as N $13.20
{EPA 350.1)
Total Kjeldahl Nitrogen $30.80
. - N (EPA 351)
Phosphorus as P $30.80
Asbestos in Water (TEM) $250.00
2,3,7,8-TCDD (1613) $450.00

.OICE CONTINUED ON PAGE 4

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL « Deerfield Beach, FL *» Mobile, AL » New Orleans, LA



S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954} 421-7400 » Fax (954) 421-2584

REMIT TO:

Ms. Amne Murray
Montgomery Watson

P.0. Box 13548, Savannah, Georgia 31416-0548

PAGE: &

Project: #103715.A0 (Broward County ASR)

1776 N. Pine Island Rd. Suite 200
Plantation, FL 33322
LOG NO: D750529 INVOICE
ANALYSIS

ITEM QTY SAMPLE IDENTIFICATION

Invoice No: D70860

Inveice Date: 18 APR 1997

Terms: Net 30 Days
Federal Tax ID NO: 58-1485724
CODE: MW-PLANTS-D-90MW

UNIT PRICE PRICE/SAMP TOTAL

2

4 Lab Blank
Accuracy - % Recovery
(Mean)
Precision - Relative %
Difference
Detection Limit

Primary Organics -
Volatiles (524)
Primary Organics -
Trihalomethanes {524.2)
Group II Unregulated
Purgeables
Microextractables (504)
Primary Organics -
Pesticides (307)

Group I Unregulated
Pesticides (507)
Chlorinated Pesticides
(508)

Group I Unregulated
Pesticides (508)
Primary Organics -
Herbicides (515.1)
Group I Unregulated
Herbicides {(515.1)
Primary Organics - BN
(525.2)

Group III Unregulated
Acid Extractables
Group III Unregulated BN
Extractables

Primary Organics -
Carbamates (531.1)
Group I Unregulated
Carbamates (531.1)
Primary Organies -
Glyphosate (547)

INVOICE CONTINUED ON PAGE 5

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL » Deerfield Beach, FL * Moblile, AL » New Orleans, LA



SL SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue = Deerfield Beach, Florida 33442 = (954) 421-7400 » Fax (954) 421-2584

REMIT TC: P.0. Box 13548, Savannah, Georgia 31416-0548

Ms. Anne Murray
Montgomery Watson

1776 W. Pine Island Rd,.
Flantation, FL 33322

LOG NO: D750529

PAGE: 5

Project: #103715.A0 (Broward County ASR)

Suite 200

INVOICE

ANATYSIS

Invoice No: D70860

Invoice Date: 18 APR 1997

Terms: Net 30 Days

Federal Tax ID NO: 58-1485724
CODE: MW-PLANTS-D-90MW

UNIT PRICE PRICE/SAMFP TOTAL

ITEM QTY SAMPLE TDENTIFICATION

Primary Organics -
Endothall (548.1)
Primary Organics -
Diquat (549.1)

Primary ICP Metals
(200.7)

Antimony (SM 3113B)
Arsenic (SM, 3113B)
Lead (SM 3113B)
Mercury (245.1)
Selenium (3113B)
Thallium (279.2)
Cyanide, Total (EPA
335.2)

Fluoride (EPA 340.2)
Nitrogen, Nitrate
Nitrogen, Nitrite
Nitrogen, Nitrate +
Nitrite

Secondary Metals (200.7)
Chloride (EPA 325.2)
Sulfate as 504 (EPA
375.3)

Surfactants (MBAS)
Biochemical Oxzygen
Demand (5-Day) (405.1)
Chemical Oxygen Demand
(410.1)

Ammonia Nitrogenm as N
(EPA 350.1)

Total Kjeldahl Nitrogen

INVOICE CONTINUED ON PAGE 6

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL * Deerfield Beach, FL « Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

PAGE: 6
REMIT TO: P.O. Box 13548, Savannah, Georgia 31416-0548

Project: #103715.A0 (Broward Gounty ASR)
Ms. Amnne Murray

Montgomery Watson Invoice No: D70860
1776 N. Pine Island Rd. Suite 200
Plantation, FL 33322

Invoice Date: 18 APR 1997

Terms: Net 30 Days
Federal Tax ID NO: 58-1485724

LOG NO: D750529 INVOICE CODE: MW-PLANTS-D-90MW
ITEM QTY SAMPLE IDENTIFICATION ANALYSIS UNIT PRICE PRICE/SAMP TOTAL
- N (EPA 351)

Phosphorus as P

TOTAL $2,578.40

INVOICE NOTE: Prices as per quote DQ60260

REPCRTED TO: Mr. Pete Kwiatkowski CUSTCMER PHONE: 954/426-4008
For Proper Credit, please show INVOICE NUMBER on your remittance.
After 30 days, service charges of 1.5% per 30 days will be applied to unpaid balance.

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL » Deerfieid Beach, FL « Mobile, AL + New Orleans, LA




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584
REMIT TO: P.0. Box 13548, Savannah, Georgia 31416-0548

Project: #103715 A0 {Broward County ASR)
Ms. Anne Murray

Montgomery Watson Invoice No: D70894
1776 N. Pine Island R4. Suite 200

Plantation, FL 33322
Invoice Date: 24 APR 1997

Terms: Net 30 Days
Federal Tax ID NO: 58-1485724

LOG NO: D750529A INVOICE CODE: MW-PLANTS-D-90MW
ITEM QTY SAMPLE TDENTIFICATION ANALYSIS UNIT PRICE PRICE/SAMP TOTAL
1 1 MW-1 Gross Alpha (EPA 900.0) 5166.50 166.50
Radium 226 (EPA 903.1) 5166.50
Radium 228 (EPA 904.0)
2 4 Lab Blank Gross Alpha (EPA 900.0)
Accuracy - % Recovery Radium 226 (EPA G803.1)
(Mean) Radium 228 (EPA 904.0)
Precision - Relative %
Difference
. Detection Limit
TOTAL $166 .30
REPORTED TO: Mr. Pete Kwiatkowski CUSTOMER PHONE: 954/426-4008

For Proper Credit, please show INVOICE NUMBER on your remittance.
After 30 days, service charges of 1.5% per 30 days will be applied to unpaid balance.

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL « Deerfield Beach, FL * Mobile, AL * New Crieans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

.414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584
REMIT TO: ©P.0, Box 13548, Savannah, Georgia 31416-0548

Project: #103715.A0 (Broward County ASR)
Ms. Arme Murray

Montgomery Watson Invoice No: D70894
1776 N. Pine Island Rd. Suite 200
Plantation, FL 33322

Invoice Date: 24 APR 1997

Terms: Net 30 Days
Federal Tax ID NO: 58-1485724

LOG NO: D750529A INVOICE CODE;: MW-PLANTS-D-90MW
ITEM QTY SAMPLE IDENTIFICATION ANAILYSIS UNIT PRICE PRICE/SAMP TOTAL
1 1 MW-1 Gross Alpha (EPA %00.0) $§166.50 166.50
Radium 226 (EPA 9203.1) §166.50
Radium 228 (EPA 904.0)
2 4 Lab Blank Gross Alpha (EPA 200.0)
Accuracy - % Recovery Radium 226 (EPA 903.1)
(Mean) Radium 228 (EPA 904.0)
Precision - Relative %
Difference
. Detection Limit
TOTAL §166 .50
REPORTED TO: Mr. Pete Kwiatkowski CUSTOMER PHONE: 934/426-4008

For Proper Credit, please show INVOICE NUMBER on ybur remittance.
After 30 days, service charges of 1.5% per 30 days will be applied to unpaid balance.

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfieid Beach, FL » Mobile, AL ¢« New Orleans, LA



Serial Number

559

A.

S SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

!!102 LaRoche Avenue, Savannah, GA 31404

[ 2846 Industrial Plaza Drive, Tallahassee, FL 32301
(1414 SW 12th Avenue, Deerfield Beach, FL 33442

1900 Lakeside Crive, Mobile, AL 36693

] 6712 Benjamin Road, Suite 100, Tampa, FL 33634

Phone: (912} 354-7858
Phane: (904) 878-3594
Phone: (305) 421-7400
Phone: {205) 668-6633
Phone: (813) BBS-7427

Fax.(912) 352-0165
Fax: (904) B78-9504
Fax: (305) 421-2584
Fax: (205) 666-6696
Fax: (813) 885-704%

VEERFIELD BEAtM ,FL. 33440

fwer [ = [ “Fasdeme/her [ = /men fosasden

CELIVERY(surcharge)

] 100 Alpha Drive, Suite 110, Destrehan, LA 70047 Phone: (504) 764-1100  Fax: (504) 725-1163

PROJECT REFERENCE PROJECT NO. P.O. NUMBER

MATRIX
BRrowsnt \gaNns. Ag TYPE REQUIRED ANALYSES PAGE | |OF
PROJECT LOC. | SAMPLER(s) NAME PHONE
(State) “ s -y F

Py (Mark Sovagin A4 - LAB -~ W/, »~/ @ w/ b/ ./ *

CLIENT NAME .CLIENT PROJECT MANAGER </ 0 o/ O ~/) o/ m 6;;'“ @ STANDARD

o/ &) ) 9 ) o) I v &/ LIoecveny
CLIENT ADDRESS (CITY, STATE, ZIP) goo FAMWAY B&, STE 35S0 &, W/ w Lﬁ i/ Y ,3 w &'I’- EXPEOITED REPORT

(8]
o

SAMPLE sL S Date Due: o
DATE TIME NO. SAMPLE IDENTIFICATION 5 NUMBER OF CONTAINERS SUBMITTED REMARKS
axar | /335 |-y 3ialalala 2 [t 4|\ ]
RELINQUISHED BY: (SIGNATURE) . D;TE TIME HELINT?;?E‘SIN DATE | TIME | RELINQUISHED BY: (SIGNATURE) DATE | TIME
ey (. %0 " Doy 25| 77, B b
REC, BY: ﬁ«j‘u E DATE | TIME RECEIVED BY: (SIGNATURE) / bate | TIME RECEIVED BY: (SIGNATURE) DATE | TIME
¢ 3/uf77 |8 00 '
LABORATORY USE ONLY
RECEIVED FOR LABORATORY BY: (SIGNATURE) | DAT] TIME CUSTODY INTAGT | GUSTODY SEALNO. | SLLOGNO. LABORATORY REMARKS:

lﬁ,{é\’ M '

Dhofo7

(&

DYES D NO

D7 50527

L

NRIGINAL




' . Serial Number 6& 54

S SAVANNAH LABORATORIES T 5102 LaRoche Avenue, Savannah, GA 31404 Phone: (912) 354-7858  Fax: (912) 352-0165
& ENVIRONMENTAL SERVICES, INC. [J 2846 Industrial Plaza Drive, Tallahassee, FL 32301 Phone: (904) 878-3994  Fax: (904) 878-8504

[T1414 SW 12th Avenue, Deerfield Beach, FL 33442 Phene: (305) 421-7400  Fax: (305) 421-2584

ANALYSIS REQU EST AND CHA'N OF CUSTODY HECORD 1900 Lakesida Drive, Mohile, AL 36693 Phone: (205) 666-6833 Fax: (205) 666-6696

[C16712 Benjamin Road, Suite 100, Tampa, FL33634  Phone: (813) 885-7427  Fax: (813) 885-7049
1 100 Alpha Drive, Sujte 110, Destrehan, LA 70047 Phone: (504) 764-1100  Fax; (504) 725-1163

PROJECT REFERENCE PROJECT NO. P.O. NUMBER
_BLD&QE Croam ASR & REQUIRED ANALYSES PAGE 2|0OF 3
PROJECT LOC. | SAMPLER(s) NAME PHONE 954 -
(State) o~ X -4 ot
FL | Masx Sounane Q54 -fle” (0
CLIENT NAME CLIENT PROJECT MANAGER STANDARD
REPDOAT
Cvarny Hiw Ye o DELWERY

CLIENT ADDRESS (CITY, STATE, ZIP} 800 FAMRWAY BR,STE 350 EXPERITED REPORT

DELIVERY(surcharge)

DEERFIEL: Biacy FL_ 334l | .
SAMPLE SL ' 7 "7 ‘*j "’/ ‘“‘7&;;9,( Date Duer
DATE | TiME | NO. SAMPLE IDENTIFICATION NUMBER QOF CONTAINERS SUBMITTED REMARKS
29T 1/335 M =) ) A W . O T O T | I

DAJE TIME RELINQUISHED BY: (S E) DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME
9%%7 2:36 [77% ﬁ i | e
E

D TIME RECEIVED BY: (SIGNATURE) (} DATE | T'™ME | RECEIVEDBY: (SIGNATURE) DATE | TIME
3/Mﬁ 00 |
c ) LABORATORY USE ONLY
RECEIVED FOR LABORATORYHY: (SIGNATURE) | DA TIME CUSTODY INTACT | CUSTODY SEALNC. | SLLOGNO. LABORATORY REMARKS:
f . -
(Wires G G éf% /756 Ches Clneo Dy 5052

ORICINAI



68553

Serial Number

.

S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

9102 LaRoche Avenue, Savannah, GA31404

[C1 2846 Industrial Plaza Drive, Tallahassee, FL 32301

[ 414 SW 12th Avenue, Deerfield Beach, FL 33442
{71900 Lakeside Drive, Mobile, AL 36693

[C16712 Benjamin Road, Suite 100, Tampa, FL 33634

1100 Alpha Drive, Suite 110, Destrehan, LA70047

Phone: {912) 354-7858
Phone: (904) 878-3994
Phone: (305) 421-7400
Phone: {205) 666-6633
Phone: (813) 885-7427
Phone: {504) 764-1100

Fax:{912) 352-0165
Fax: (904) 878-9504
Fax: (305) 421-2584
Fax: (205) 666-6696
Fax; (813) 885-7049
Fax: (504) 725-1163

CLIENT ADDRESS (CITY, STATE, ZIF} Too Fasudey m‘s-“- IoH

Desafitn Beacy, FL. 3344 )

PROJECT REFERENCE PROJECT NO. P.O.NUMBER |

BRowARD Coonry ASE \EANS. A REQUIRED ANALYSES PAGE R |OF 3
PROJECT LOC. | SAMPLER{s) NAME T
{State) g

FL Mark Do ,F’ ’?
CLIENT NAME +CLIENT PROJECT MANAGER 1 STANDARD
I REFORT
¢ thaue £/ 3 f DELVERY
g/ 4 X
&) F) W

EXFEDITED REPORT
DELIVERY(surcharge)

RECEIVED FOR LABORATORY BY: (SJGNATURE) | DAT TIME
o
21/»«%! - ;/{/? y
LA 7

/7 Clves

[Jno

D7 8527

SAMPLE sL / Date Due: . . .
DATE TIME NQ. SAMPLE IDENTIFICATICN NLIMBER OF CONTAINERS SUBMITTED REMARKS

31292/ 335 M -y ] - 1 1 R |

RELINQUISHED BY: {SIGNATURE) , DAJE TIMI§ RELINWW: (Sl = DATE TIME RELINQUISHED BY: {SIGNATURE) DATE TIME
%/7 [* 20 | 7V DN ETE LA
EGFAVEDB (SIGN-AjE) ‘DATE | TIME RECEIVED BY: (SIGNATURE) d’ DATE | TIME RECEIVED BY: (SIGNATURE) DATE TIME
4. ‘L(ZQW 3[ufa3 800
7 LABORATORY USE ONLY
GUSTODY INTACT | CUSTODY SEALNC. S LOG NO, LABORATORY REMARKS:

i

ORIGINAL



APPENDIX K

Casing Pressure Test Data




CASING PRESSURE TEST

Project BCOES ASR Demonstration Project
Well: Class V ASR Well (16-inch Diameter)
Driller Diversified Drilling Corp. (Joe Schmidt)
Date: 1-Nov-96

Casing Depth: 995 feet bpl

Witnessed By: Mark Silverman, P.G./FDEP/West Palm Beach
Peter Kwiatkowski, P.G./CH2M HILL

Remarks Cement plug at base of casing
Gauge Ashcroft 200-psi gauge; 0.5 psi increments
Results 4.81% PASSED —
" Elapsed | Pressure| Differential
Time Time (min)| (psi) Pressure (psi) Comments
913 AM 0 150.75 0.00|Start test
9:18 AM 5 150.10 0.65
9:23 AM 10 149.50 1.25
9:28 AM 15 148.75 200
9:33 AM 20 148.25 2.50
9:38 AM 25 147.75 3.00
9:43 AM 30 147.00 3.75
9:48 AM 35 146.50 4.25
9:53 AM 40 146.00 475
9:58 AM 45 145.25 5.50
10:03 AM 50 144.75 6.00
10:08 AM 55 144.25 6.50
10:13 AM 60 143.50 7.25]End test.
10:14 AM 143 0|Bleed off pressure
J 10:15 AM 108 1 gallon
10:15 AM 77 1 gallon |\
10:16 AM 44 1 gallon
10:16 AM 125 1 galion
H 10:17 AM 0 0.3 gallon 4.3 gallons total
——— ——— _——




APPENDIXL

Pressure Gauge Calibration Certificate




Job No.
DIVERSIFIED LETTER OF 960701
DRILLING TRANSMITTAL Date
CORPORATION 9/6/96
P.O. BOX 290699 - Tampa, Florida 3368 7-0699
TO _PETER KWIATKOWSKE RE _PRESSURE TEST GAUGE
CH2M HILL . INC. CERTIFICATION
WE ARE FORWARDING TO YOU:
] Estimates 0 Proposals [ Reports
0 Plans (J Prints 0 Underseparate cover via:
[0 Shop Drawings ] Samples O Specifications
[0 Copyotletter ] Change order (]
SO.OF | DRawING NO. LAST DATED CODE DESCRIPTION
1 9/5/95% GAUGE CERTIFICATION
THESE ARE TRANSMITTED
O Forapproval ] Resubmit Copies for review [0 Noexceptions taken (NE)
[J Foryouruse 0 Submit copies for distribution 3 Make corrections noted (MCN)
J Asrequesied O Return corrected prints 1 Amend and resubmit. (AR)
[0 Forreview and comment a
PLEASE NOTE: .
ccC: WELL FILE DIVERSIFIED DRILLING CORPORATION

Per ___STUART C. ANDERSON




H /C€
N Epperson & Company
: e Sammeid
SNCE 5202 Shadowlawn Tampa 813—826-6125
P C. Box 11535 Polk Co. 813—682-1258
Tampa, FL 33680 Wats 1-800—282-0651

Fax # 813—626-8806

TO WHOM IT MAY CONCERN,

THIS IS TO CERTIFY THE FOLLOWING, GAUGE 4
C /’ . it 1y -
TYPE /[/’5'/’-’6‘}1'01:‘?‘ /ej)[éaw;g Lﬁ/z‘v J*ZOC)/-D;-) //,?H
—

IS ACCURATE TO 0.25 OF /.00 PERCENT,

TESTED ON OUR DEADWEIGHT TESTER #38443, TRACEABLE

TO THE NATIONAL BUREAU OF STANDARDS.

EPPERSCN & COMPANY

BY 227 Z«/&AA_’

DATE 7-5-94

INDUSTRIAL EQUIPMENT SPECIALISTS



APPENDIXM

Video Survey Summary and Video Tape




RECORD OF UNDERWATER TV SURVEY

Broward County Office of Environmental Services
ASR Demonstration Project

Class V ASR Wall (16-inch Diameter)

Deep Venture Inc. {Jim Hayden)

3-Dec-96

1,189 feet

Mark Schitling/CH2M HILL

Peter Kwiatkowski, P.G./CH2M HILL

Camera zeroed at wellhead flange, 14 inches above pad level.

Observations

Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint
Tubing Joint (with cement coating). P
Tubing Joint {with cement coating).

Bottom of 16-inch casing; large washout below base of casing
Centralizer in open hole

Fracture

Rugged borehole with several large fractures

Color change in picture

Cloudier picture

Bottom filled in with loose sand.

END OF SURVEY




