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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 (WTT) in
Pompano Beach, Florida. The purpose of the ASR 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 Hawthorn 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 (DW9),
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 conirol 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.

DFRVLSRES/971810015.00C " ES-1



SECTION 1

Introduction

Background Information

The Broward County Office of Environmental Services (BCQES) 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 FDEF 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

OFE/LSBB0/971810007.00C 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 (DINRP), 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.

OFE/LSBB0/I71810007.0CC 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 (PMWs)
were installed at MW-1 and ASR-1. PMWSs 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/.sa81/971810009.00C 2.1



e

089—-16-87

DEPTH BELOW
LAND SURFACE
(FEET)

04 — ————T

10 4

15 -

20 -

e —— 2 A ———

__—ASR Well

a—Concrete
Pad

Pad Monitor Well

Orientation

2-Inch Sch 40
L PVC thbs‘ing
. o

ot

. / Nominal 6-Inch Heole

\ 6-20 Silica Sand

Gravel Pack
from 0' to 20’

2-inch
20-Slot
PVC Sreeen
10’ to 207

FIGURE 2-1

TYPICAL PAD MONITOR WELL
COMPLETION DIAGRAM

C: \WORKDIR\103713.A0\AO4QF(01.0WG

1=1.0




FEy

to a total depth of 1,200 teet 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 mill
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

OFB/Ls881/97181000%.coc 2-3



0=l IMT 1040C0VN\OV G LZSOLNYIONIOMY, 1D

. AWYHOVIQ NOILLTIdWNOD T1am

[ TIHAHO | MOLINOW NV T13M SV oo
“@ Z-¢ FHNDId
i . o0zt —f— v\\ﬂoxumom via .9t
[w—— . JTOHIYCG VI .9
| P
N.L Jnl.l\i.num.m l-o00°tL “ ﬁ.-lllm_._mm
\ - 009 x /
N\ W | WTL%W
|- o009 /
0 _\ /
N A | Nz
\ f - 00F oleld _A“ | ﬂ L6E
N7 1 N
FI0H3H08 \ / FIOHIHOG
/ N W\ISQ T 7 \ / \A V10 T
N 9 NZ N
\ N
N ZEREN ﬁ“ “ /
N $ , % W N Y
—1— mow%bw%&zwq -y A
r._ MO39 Hid3a
pENL ‘ YT
—!\ FTRL 9z
_ bz b uid
(I-MW) T13M HOIINOW (I-8SV) TI3M dSV

£L6-91-60



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

Section 3, Mechanical Integrity.

Reverse-air drilling with open circulation was conducted through the cement plug at the
base of the 6-5/8-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. 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 wellhead was completed with the construction of a 6 x 6-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/L5881/971810009.00¢ : 2.5
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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 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 ina 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, 5P and LSN
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, drilling 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 overlying
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 teet bpl. The pilot hole
was then developed with compresséd 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/L5881/971810009.00¢ 2.7



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
continuously transmits conductivity values of stored water to the field panel where itis
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.

DFB/L5881/971810009.00C 2.8
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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 geophysical 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 Demanstration Project

MW-1
"Date Logfs) Type Depth (it bpl)
8/21/96|Caliper, Gamma, LSN Electric Pilot Hole 430
8/29/96|Caliper, Gamma, LSN Electric, 5P Pilot Hele 990
9/25/96|Caliper, Gamma, LSN Electric, SP, Temperature, Reamed Hole 1,200

Fluid Resistivity, Flowmeter

ASR-1
70/9/96 |Caliper, Gamma, LSN Electric, SP Pilot Hole 430
10/22/96|Caliper, Gamma, LSN Electric, SP Piot Hole 1,015
11/15/96 |Caliper, Temperature, Fluid Resistivity, Flowmeter Pilot Hole 1,200
12/3/96{Cement Bond Log Casing 998
Reamed Hole 1,200

12/3/96|Caliper, Gamma, LSN Electric, SP, Dual Induction,

Temperature, Fluid Resistivity, Video

Notes:
SP = Sponta

nteous Potential

ft bpl = feet below pad level
SN = Long and Short Normal

DFB/TABLES/971810016.XLS
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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 Tamiami
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
gamma ray response in this interval is refatively low (0 to 50 counts per second [eps)),
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 bpi, consistent with
soft layers interpreted to be silt/clay lenses. Reese (1994) confirms the existence of
phosphatic sand zenes 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 driil 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 units 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 drilling 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
Piiot Hole Data
BCOES ASR Demanstration Project

Cepth Static Head | Artesian Flow | Dynamic Head Specific Capacity
(feet bpl) {feat apl) (gpm) {feet api) {gpm/it)
MW-1
1,080 21.05 a0 3.8 3
1,110 22.15 125 8.0 8
1,170 21.9 120 8.1 8
1,200 22.6 120 8.1 7
ASR-1
1,020 16 30 NA NA
1,050 244 90 NA NA
1,080 NA 200 NA NA
1,110 205 950 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
api = above pad level
gpm = gallons per minute
apmy/ft = gallons per minute per foot of drawdewn
MW-1 test conducted September 17, 1996
ASR-1 test conducted November 13, 1956

Head measurements obtained from manometer tube at wellhead

Filows are through 5-inch drill rod in 16-inch casing at ASR-1
Flows are through 3.5-inch drilt rod in 6-inch casing at MW-1
N/A = Not Available
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field-analyzed for conductivity and chlorides. In general, water quality was tairly 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 indiéated 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 results are summarized in Table 4-2 below:

Table 4-2
Summary of Step-Test Resuits at ASR-1
Flow Rate Drawdown Specific Capacity
(gpm) {feet) (gpmift)
1,050 11.58 90.6
1,825 29.58 ' 61.6
2,850 57.68 51.1

Figure 4-1 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
of 7.95 X 107 . 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 {gpd/ft) {dimensiontess)
Walton MW-1 216,000 1.06 X 107
Cooper-Jacch MW-1 278,000 53X 10°
Theis Recovery MW-1 329,000 NA
Average ‘ 275,000 7.85 X 10°

Water Qualiity

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 commoniy 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 sumumarized 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 Pro;ect

Primary Drmkmg Water Standards: inorganics

CH2M HILL Confidential

ASR-1 MW-1
Date MCL 12/3/96 12197
Parameter {mg/L) {mg/L) {mg/L)
Antimony 0.006 <(.0060 <0.0050
Arsenic 0.02 <0.010 <0.010
Asbestos 7 MFL 0.00 0.00
Barum 2 <0.010 <0.010
Beryllium 0.004 <0.00040 <0.00040
Cadmium 0.005 <(.0050 <0.0050
Chromium 0.10 <0.010 <(.010
Cyanide 0.20 <0.010 <0.010
Fluoride 4.0 1.10 1.10
Lead 0.015 <0.0050 <(.0050
Mercury 0.002 <0.00020 <0.00020
Nickel 0.1 <(.040 «<(.040
Nitrate (as N) 10.0 <0.050 <0.050
Nitrite (as N) 1.0 <(.050 <0.050
Seienium 0.05 <0.0020 <0.035
Sodium 160 970 1,100
Thailium 0.002 <0.0020 <0.0020
Turbidity 1 NTU 16 0.59
Coliform, Total {col/100 mi) <1 720
Primary Drinking Water Standards: Voiatile Orc;amcs
Parameter MCcL ASR-1 MW-1
(ugL) (ugh) . (ug)
THMs (Total) 100 <0).50 <0.50
Trichlorecethens 3 <0.50 <0.50
Tetrachloroethene 3 <0.50 <0.50
Carbon Tetrachloride 3 <0.50 <(0,5Q
Vinyi Chioride 1 <0.50 <(0.50
1,1,1-Trichioroethane 200 <0.50 <0.50
1,2-Dichlorcethane 3 <0.50 <0.50
[Benzene 1 <(.50 <0.50
Cis-1,2-Dichloroethene 70 <0.50 <0.50
1,1-Dichloroethens 7 <(,50 <0.50
1,2-Dichloropropane 5 <0.50 <0.50
Ethylbenzene 700 <0.50 <0.50
Monochiorobenzene 100 <0.50 <0.50
1,2-Dichiorchenzene 600 <0.50 <0.50
1,4-Dichiorobanzene 75 <0.50 <0.50
Styrene 100 <0.50 <0.50
Toluene 1,000 4.4 <Q.50
Trans-1,2-Dichicroethene 100 <0.5 <0.5
Xylenes {Total) 10,000 <0.5 <0.5
Dichloromethane (Methylene
Chioride) 5 <1.0 <10
1,2,4-Trichiorobenzene 70 <0.5 <0.5
1,1,2-Trichloroethane NA <0.5 <0.5
Ethyiene Dibromide 0.02 <0.020 <0.020
Dibromechloropropane 0.2 <0.020 <0.020
8/14/97
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Background Water Quality Data, BCOES ASR Project

Table 4-4

Primary Drinking Water Standards: Organics

CH2M HILL Confidential

Parameter MCL ASH-1 MW-1
(ug/L) (ugh.) (ug/L)
Pesticides/PCBs
Alachlor 2 <1.0 <1.0
Atrazine 3 <1.0 <1.0
Simazine 4 <1.0 <1.0
Endnn 2 <0.4Q <(.020
Lindane 0.2 <0.20 <0.010
Methyoxychlor 40 <0.50 <0.50
Toxaphene 3 <1.0 <1.0
Chiordane 2 <(.20 <0.10
Heptachlor 0.4 <0.20 <0.010
Heptachlor Epoxide 0.2 <0.40 <0.020
Aroclor-1016 NA <10 <0.50
Aroclor-1221 NA <10 <0.50
Argclor-1232 NA <10 <0.50
Aroclor-1242 NA <10 <0.50
Aroclor-1248 NA <10 <(.50
Aroclor-1254 NA <10 <(.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 <0.50
Pentachlorophenoi 1 <1.0 <1.0
Picloram 500 <0.50 <0.50
Daljapon 200 <10 <10
Dinoseb 7 <0.50 <0.50
Base Neutrals
Hexachicrobenzene 1 <1.0 <(}.050
Hexachiorocyclopentadiene 50 <1.0 <{.050
Benzo(ajpyrene 0.2 <0.20 <0.20
Di(2-ethylhexyl)phthalate <] <2.0 <2.0
Di(2-ethyihexyl)adipats 4G0 .<2.0 <2.0
Other Organics
Carbofuran 40 <1.0 <1.0
[Oxamyl (Vydate) 200 <1.0 <1.0 i
Endothall 100 <10 <10 i
Glyphosate (Roundup) 700 <150 <150 |
Diguat 20 <1.0 <1.0
" Primary Drinking Water Standards: jadionuc ides
Parameter MCL ASR-1 MW-1
Radium 266 and 228 5pCin 3.6+/-0.11 3.3+/-0.11
Gross Alpha 15pCifl 254/-38 13+/-43
8/14/97
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Table 4-4

Background Water Quality Data, BCOES ASR Project

Secondary Drinking Water Standards

CH2M HILL Confidentiai

Parameter MCL ASR-1 MW-1
(maiL} (mg/L) (mg/L)
Aluminum 0.2 <(,20 <Q.20
Chioride 250 1,900 1,900
Copper 1.0 <0.025 <0.025
Color 15 PCU 5 10
Fluoride 2.0 1.10 1.10
Foamning Agents (MBAS) 0.5 <(.10 0.18
Iron 0.3 0.082 <0.050
Manganese 0.05 <0.010 <0.010
Odor 3 TON 16 16
pH (at Collection Point) 5.5-8.5 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
2,3,7.8-TCDD NA <2.8 <5.0
Ammaonia NA 0.98 0.58
TKN NA 0.93 0.72
Total Phosphorous NA <0.10 <0.10
Total Nitregen NA 0.93 0.72
BOD (5-day} NA <0.20 <3.0
Chemical Oxygen Demand NA NA 60
Group | Unregulated Pesticides
Parameter MCL ASR-1 MW-1
(ug/) (uglL) (ugh)
IButachior NA <1.0 <1.0
Metolachlor NA <1.0 <t.0
Metribuzin NA <1.0 . <1.0
Aldrin NA <0.20 <0.010
Dieldrin NA <0.40 <0,020
éLroup { Unreguiated Herbicides
Dicamba NA <0.50 [ <0.50
Group | Unregulated Carbamates
Aldicarb NA <0.50 <0.50
Aldicarb Suifone 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
tMethomyi NA <1.0 <1.0
8/14/97




Table 4-4

Background Water Quality Data, BCOES ASR Project

Group Il Unregqulated Purgeabie Organics
Parameter MCL ASR-1 MW-1
(ug/L) (ugh) (uglL)
Bromgbenzene NA <(.50 <(0.50
Bromodichloromethane NA <0.50 <0.50
Bromoiorm NA <0.50 <0.50
Bromomethane NA «<0.50 <(0.50
Chloreethane NA <0.50 <0.50
Chicroform NA <().50 <0.50
Chlorgmethane NA <0.50 <0.50
Dibromochloromethane NA <0.50 <0.50
DiChiorodifluoremethane NA <0.50 <0.50
P-Chlorctoluene NA <0.50 <0.50
Dibromomethane NA <0.50 <0.50
1,1-Dichicroethane NA <0.50 <0.50
cis-1,3-Dichleropropens NA <0.50 <0.50
trans-1,3-Dichioropropene NA <(.50 <0.50
1,3-Dichioropropylene NA <0.50 <(.50
1,3-Dichlorcpropane NA <0.50 <0.50
2,2-Dichioropropane NA <0.50 <0.50
Trichiorofluoromethane NA <0.50 <0.50
1,2,3-Trichloropropane NA <(.50 <0.50
1,3-Dichlorobenzene ' NA <0.50 <0.50
1,1,1,2-Tetrachlorcethane NA <0.50 <0.50
1,1,2,2-Tetrachloroethane NA <0.50 <0.50
Methyl-tert-butyl ether {MTBE) NA <0.50 <0.50
1,1-Dichloropropene NA <0.50 <0.50
o-Chlorotoluene NA <0.50 <0.50
Group li Unregulated Acid Extractables
2-Chi¢rophenol NA <10 <10
2-Methyi-4, 6-dinitrophenol NA <50 <50
Phenol NA <10 <10
2.4,6-1richiorophenoi NA — <10 <10 i
Group il Unregulated BN Extractables It
Butyibenzyiphthalate NA <10 <10 i
Di-n-butylphthalate NA <10 <10 Il
Diethyiphthalate NA ' <10 <10 i
Dimethylphthatate NA <10 <10 |
2,4-Dinitrotoluene NA <10 <10
{Di-n-octyiphthalate NA <10 <10
isophorone NA <10 <10
Anthracene NA <10 <10
Naphthalene NA <10 <10
Phenanthrene NA <10 <10

1. Maximum Contaminant Level (MCL) per Rules 17-550.310 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 svaters 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 inciude 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 ug/L), though significantly below its MCL of 1,000ug/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 gallons of water was drained from the casing while pressure was released.
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On December 3, 1996, the cement behind the ASR-1 casing was evaiuated 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 6

Cycle Testing Plan | .

Background

Upon approval from FDEP, operational (cycle) testing of the ASR fécility 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 -1
Cycle Testing Plan
Cycle Recharge Recovery Recharge Storage ‘ Recovery
Number (MG) (MG) (days) (days) (days)
i 30 30 10 0 5
2 270 120 90 g 40
3 270 165 90 o 55
4 270 120 S0 30 40
5 270 165 90 30 55
6 450 210 15 120 70

Nate: 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.
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During cycle testing, recovery efficiencies (recovery volume/recharge volume) will be
calculated for each cycle. It is anticipated that recovery etficiencies 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 rechargé 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/crm.

OFE/973030005/8E7304.D0C 6-3



AFPENDIX A
FDEP AND BCDH CONSTRUCTION PERMITS



Department of
Environmental Protection

{ Southeast District
Lawton Chiles P.O. Box (5425 Virginia B. Wetherell
Governor . West Palm Beach, Florida 33416 Secretary

SEP 17 1897

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
2533 W. Copans Road File: UC 06-242418

Pompano Beach, Florida 33069

INTENT TO ISSUE

The Southeast District Office of the Florida Department of Environmental Protection (Department or FDEP)
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 624,
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 2 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.O. 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.
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Broward County Office of Environmental Services
FDEP File No. UCH6-242418
Page 2 of 3

The Depamﬂent 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 intervens
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 staternent 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 statemnent of the material facts disputed by the petitioner, if any; *
(¢) 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

(2) 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]
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Broward County Office of Environmental Services
FDEP File No. UC-06-242418
Page 5 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 FROTECTION

%%%/%7

Car ¢ Rivero-deAguilar Date
ector of District Managément

Southeast District

P.O.Box 15425

West Palm Beach, FL 33416

CRAJAI C/mas

Enclosures: Notice of Intent to Issue Permit

Draft Operation Permit
Copies fimnished to: *
Anne Murray, MW/PLNT Richard Deuerling, FDEP/TLH Nancy Marsh, USEPA/ATL
Garth Hinckle, BCDNRP Ron Reese, USGS/MIA Steve Anderson, SFWMD/WFPB
John Morra, FDEP/WPB Lynette Ciardulli, OGC Phong Nguyen, BCPHU

CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereb, cemﬁes that this NOTICE OF INTENT TO ISSUE
and all copies were mailed before the close of business on Q to the listed persons.

FILING AND ACKNOWLEDG 7 o>

SEP 1 7 1997

[




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
Envirenmental 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 diamerer (0.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
aguifer monitor well, MW-4. The ASR system is jocated at the Broward County 2A Water Treatment Plan: (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 2 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 steel casing extending to a depth of
approximately 995 feet below land surface (bis) and a nominal I6-inch borechole 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 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
must be filed within fourteen days of publication of this public notice or within fourteen days of receipt of the
notice of intenr, whichever occurs first. A petitioner must mail a copy of the petition to the applicant at the
address indicated above, at the time of fiiing. 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 Stamtes, 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 rile 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 notce 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.

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

Lawren Chiles P.O. Box 15425 Virginia B, Wetherel!
Governor . West Palm Beach, Florida 33414 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, Floridd 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 weil, 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, 62-320,
62-522, 62-528 and 62-550. The system is located at the Broward County 2A Water Treatment Plant (WTP).

Any party to this Order (permit) has the right to seek judicial review of the permit Fursuant to Section 120.68,
Florida Statutes, by the filing of a Notice of Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure,
with the Clerk of the Department in the Office of General Counsel, Mail Stop 35, 3900 Commonwealth Blvd.,
Tallahassee, Florida 32399-3000; and by filing a copy of the Notice of Appeal accompanied by the applicable filing
fees with the afp 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.

It Should you have anf( guestions g:lease contact William W. Cocke, P.G. or Mark A. Silverman, P.G., of this

office, telephone (561) 631-6691 or (5’ 1) 681-6695, respectively.
Executed in West Palm Beach, Florida.

-

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

(arlos Rivero-deAgutlar Date
Director of District Management .
Southeast District
CRA:AM:WWC:ms:dz
Copies furnished to:
Anne Murray, MW/PL Richard Deuerling, FDEP/TLH Nancy Marsh, USEPA/ATL
Garth Hinckie, BCDNRP Ron Reese, USGS/MIA Steve Anderson, SFWMD/WPB
John Morra, FDEP/WPB 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 Florida's Environment and Natural Resources”

Printed on recycled paper.



Department of
Environmental Protection

Southeast District

Lawron Chiles P.O. Box 15425 Virginia B. Watherell
Governar " West Palm Beach, Florida 33416 Secratary

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 LATTTUDE/LONGITUDE: 26°1735"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 Recoversy (ASR) Well ASR-1 and associated
gl_orid_an Aquu_ifer Monitor Well ASR MW-1, and 10 operationally test the ASR system with raw waters from the
iscayne aquifer.

This permit is issued under the provisions of Chapter 403.087, Florida Statutes, and Florida Administrative Code
(F.A.C.) Rules 62, 62-520, 62-522, 62-528 and 62-350. 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
?oﬁmnenrs 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 (O.D.) aquifer storage and recavery (ASR) well, ASR-1. The ASR well will be used to store and recover
waters from the Biscayne a%uifer, by lﬂicﬁon_ at the Broward County 2A Water Treatment Plant (WTP) into a
suitable storage zone in the Upper Flori a%mfer. The proposed injectate is water withdrawn from public water
sug%ells ocated at the Broward County North System Regional Wellfield (NSRW) and the Broward County
2 . 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 (USDWs) of fluids of significantly different water guality shall be monitored by
Monitor Well ASR MW-1 and Biscayne Aquifer Monitor Well MW-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 ASR MW-1 may be authorized and/or an additional
Floridan aquifer monitor well may also be constmcted.

IN ACCORDANCE WITH: Application to Construct a Class V. Aquifer Storage 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 mesting between the Department, the Broward County ce of Environmental
Services (BCQES) personnel, South Florida Water Management District (SFWMD} personnel and BCOES's
consuitants on Fan 12, 1994; a Request for Information (RFI) sent January 21, 1994, additional information
received February 25, 1994; a mesting 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; correspondence Eertanung to a water %uality criteria exemption
received August 17, 1995, May 29, 1996, September 9, 1996, September 23, 1996, September 24, 1996, and
Qctober 2, 1996; additional information received April 23, 1997 and June 25, 1997; publication of the Notice of
Draft Permit UC-06-242418 in the Sun Sentinel ngws%a 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 24 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 1 0f 13

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

“Protect, Consarve and Manage Florida's Environment and Natural Resources”

Printed on recycled paper,



GENERAL CONDITIONS:

The following General Conditions are referenced in Florida Administrative Code Rule 62-+.160.

L.

(V%)

The terms, conditions, requirements, limitations and restrictions set forth in this permit, are "permit
conditions" and "are binding and enforceable pursuant to Sections 403.141, 403.727, or 403.859 through
403.861, FS. The permittee is piaced 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 unauthorized 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 unless herein provided and the
necessary title or leasehold interests have been obtained from the State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion as to title. .

This permit does not relieve the permittes 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 reasonabie times, access to
the premises where the permitted activity is Iocated 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, elimimate, 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
permiit. :
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GENERAL CONDITIONS:

10.

11

12

14.

15.

[n accepting this permit, permittee understands and agress that all records, notes, monitoring data and other
information relating to the construction or operation of this permitted source, which are submirtted to the
Department, may be used by the Department as evidence in any enforcement case involving the permirted
source arising under the Florida Statutes or Department rules, except where such use is prescribed by Secdon
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 niles.

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, shail inciude 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 pefmitted activity.

. This permit also constitutes:

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

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

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

-~

The permittee shall comply with the following:

(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.

(0) The permittee shall hold at the facility or other location designated by this permit records of all
menitering 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 ail 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 sampiing or measurements

2. the person responsible for pexforming 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

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 permittes 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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GENERAL CONDITIONS:

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

{a) All reports 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.
(c) Notification of any noncompliance, which may endanger health or the environment, shail be reparted
verbaily 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 cor 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 corrected, the anticipated time the noncompliance is
expected to continue, the steps being taken to reduce, eliminate, and prevent recurrence of the
noncompliance and all information required by Rule 62-328,230(4)(b), FAC.
(d) The Department shail be notified at least 180 days before conversion or abandonment of an injection
well, unless abandonment within a lesser period of time is necessary to protect waters of the state.

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. I 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 unmanifested 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 suppiies 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 shail be
provided within 5 days. The verbal report shall include the name, address, [D number, and telephone
number of the facility, its owner or operater, 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 comrected, the expected time of cormrection, and the steps being taken to reduce,
eliminate, and prevent recurrence of the noncompliance,

(¢} Reports of compliance or noncompliance with, or any progress reports on, requirements in any
compliance schedule shall be submitted no later than 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: 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 CONﬁFIfIONS:

1. General Requirements DRAFT

2)

b)

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

The measurement E]oinps for drilling and logging operations shall be surveyed and referenced 1w the
National Geodetic Vertical Datum (NGVD) of 1929 prior to the onset of drilling activities for the ASR
wel] and associated monitor well.

Hurricane Preparedness - Upon the issuance of a “Hurficane Watch” by the National Weather Service,
the preparations to be made include but are not necessarily lmited 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-sjte treatment
process equipment.

2. Construction and Testing Requirements

a)
b)

©)

d)

e)

g)

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

aress_ure 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 - 5% must be certified by the engineer of record. Verification of

pressure gauge calibration, representative at the time of the test, must be provided with thé 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 (5)
workm% day prior notice and timely receipt of critical data by all UIC-TAC members and the United
States Environmental 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 compiete 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 EXPIRATION DATE:

SPECIFIC CONﬁIT_ TONS:

DRAFT

a) Pursuant to Rule 62-528.440(3)(b), F.A.C., the Professional Engineer(s) of Record shall certify all
documents related to the compietion of the ASR well system as an ASR facility. The Department shall
be notified immediately of any change of the Engineer(s) of Record.

-

3. Quality Assurance/Quaiity Control Requirements

b) In accordance with Section 492, Florida Statutes, ail documents prepared for the
geological/hydrogeologicai evaluation of the ASR well system shail be signed and sealed by a Florida
Licensed Professional Geologist or qualified Florida Licensed Professional Engineer.

c¢) 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

a)  All reports and surveys required by this permit shall be submitted concurrently 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 (BCPHU), 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 constructjon, and in the event the Permittee is temporarily
unable to comply with the provisions of the permit (e.g., on-site spills, artesian flows, large volume
circulation losses, equipment damage due to: fire, wind and drilling difficulties, etc.) A written report
describing the incident shall also be given to the Department within five (5} days of the start of the event.
The final report 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.

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

d) Within one year after the initiation of cycle testing, or %rior to obmmm%m operation %ermit, whichever
occurs first, an interim report shall be submitted to the Department, the UIC-TAC and EPA. This report
shall include the following:

i)  An evaluation detailing the necessity, or conversely, the lack of necessity 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 meonitoring 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
modei; which shall update the analg;ncal approach used to predict that the color, odor, and iron
standards would not be exceeded at the Deerfield Beach ASR well.

i) An evaluation detailinﬁrt\%e necessity, or cpnverseg,_t.he lack of necessitty of modifyinf1 Floridan
Aquifer Monitor Well -1,.and/or instailing an additional Floridan aquifer monitor well, in order
to monitor overlying zones (including the uppermost interval of the Floridan a uifeg, the water
quality in the storage zone, and migration between USD'Ws of fluids of signiﬁcauﬁ different water

uality. The evaluation shall include the results of water quality monitoring to date, an analysis
?whic may include modeling), and interpretations.
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PERMITTEE: [. D. NUMBER: 5¢606M06093

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: D Q fé‘a F T

€) U%on compietion of construction and the cycle 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 62-528.603, 2-528.615, and 62-528.835, FAC, with
appropriate interpretations. To the extent possible, the report should include:

iy Transmissivity test data for the storage zone, with evaluation. .

i1}  Evaluation of the maximum ASR capacity within safe and economical pressure limits.

iif) 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 conelusions
and recornmendations.

vii) Well locations surveyed relative to permanent reference points by a Florida registered land
surveyor, and located on a site plan by latitude and longitude.

viii) Mill certificates for all casing.

ix) Evaluation detailing the necessity, or conversely, the lack of necessity of installing 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 [ateral 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 instailing an additional Floridan aquifer monitor well, in order
to monitor the water quality in the stora%e zone and to monitor for migration between USDWs of
fluids of significantly different water quality. [S.C. 4.0ii)]

5. Operational Testing Requirements

a) The operational testing of the ASR well system with raw water under this permit shail fot commence
without written authortzation from the Department.

b) Adraft o¥emﬁon 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 OFerational testing approval, the followix;% items must be submitted (with the request for
operational testing approval) for Department approval and UIC-TAC and EPA review:

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

if) Geophysical lofgs with interpretations.

1i1} Certification of mechanical integrity and interpreted test data,

iv) Transmissivity test data with evaluation.

v) Background water quality data (monitor and storage zonmes) to include primary and secondary
drinking water standards and minimum criteria parameters as attached.

vi) Injectant analysis of dpnmary and secondary drinking water standards and minimum criteria

... parameters, as attached. o )

vit) ;‘xrfac.e equipment completion certification or certification of interim completion for the purposes
of testing.

viii) Signed agnd sealed record (as-built) engineering drawings of all well construction, subsurface and
surface equipment, and ?gpgrgenances. These drawings shall include the location of permanent
sampling points for both the injectate and the recovered waters.

ix) Cycle testing plan. S

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
insPecnon. 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: [. D. NUMBER.: 5006M06093

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

Broward County Office of Eavironmental Services EXPIRATION DATE:

SPECIFIC CONDITIONS:

6.  Operational Testing Conditions T

a)

Upoen receipt of written authorization from the Department [S.C. 5.a)], the operational testing of the ASR
well system shall be subject ta the following conditions:

y

iif)

iv) l

The progress of the operational testing for the system shall be reviewed during mestings scheduled
at the beginning of and within one month of completion of each c])'\rcle or every three (3) months
after operation has begun, whichever is the shoriest period of time. egorts evaluating the system’s

rogress must be submited to the Deparmment, each member of the UIC-TAC, and EPA at [Sast rwo
52) 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.

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,

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.

Any failure of the ASR system monitoring and recording equipment for a period of more than
forty-eight (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 riecessary by the Department.

The following data shall be collected and reported to the Department in Monthg Operating Reports
ORs)._ The 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
Program, MS 3530, Twin Towers Building, 2600 Blair Stone Road, Tailahassee, 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 (z[prn)

* daily average, maximum and minimum injection pressure at the ASR well (psig)

* maximum and minimum daily water leve[ (static head at weilhead)

» 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 durinF each injection, storage and
recovery cycle, in accordance with the parameters and frequency [isted below:
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PERMITTEE:
Mr, Willie Horton

[. 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
> LOL w qu > 8 %
-2 Z|8leyl 2 8] 3|28 2 ¢]E
T ElE|E|I2E o |5 |2 (E|E(EIER| B |
158 |515°/c/c|°|=|8|s5|g°| 2|2
g % & °la |2
Parameter
Chioride (mg/) L,5.R ,S,R
TDS (ma/) - LS,R LS,R
Conductivity (umho/cm) SR LS,R
Temperature (OF) 1,3,R IL8,R
pH (standard units) | S,R ' |LS,R
Color (coler units) I | S8R I 1,8,R
QOdor (oder threshold numben) LS,R LS,R ~
Total lron (mg/l) ,5,R LS,R :
{Hardness (mg/) o S,R [ SR
Total Alkalinity (ma/) 1 SR 1 3R
Turbidity (NTW) 1 SR I SR
Suifate (mg/l) L8R - {L§,R
Fecal coliform (# of colonies/100 mi) L8,R ,3,R
TKN {mg/) LS,R I,S,R
Ammonia-N (mg/h LS,R LSRR
Gross Alpha (pCi/L) { s R ] 3 R
Radium-228 (pClL) | s R ! L] R
Dissolved Oxygen (mg/) [ 8 R [ ) R
Iron Hydroxide (mafl) I S R | S R
Primary, Secondary and Minimum Criteria I I

Expianation

| - denotes sampling of injectate during injection phase
S - denotes sampling of water withdrawn from storage zene during storage phase
R - denotes sampling of water withdrawn from storage zone during recavery phase

DER Form 17-1.201(3)
Effective November 30, 1982
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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 R A FT
SPECIFIC CONDITIONS:
SAMPLING OF FLORIDAN AQUIFER MONITOR WELL ASR-1 MW-1
QOPERATIONAL TESTING
CYCLETESTING NORMAL OPERATIONS
% L §
|2y 2| 5 e
5 lEE| B |y 3
2 |s® g Q S
@ i
Parameter
Chloride (mgfl) L3R ,5,R
TDS (mg/h) L5,R i,S.R
Caonductivity {umhe/cm) L3,R i,3,R
Temperature (°F) IS,R _ L8,R
pit (standard units) L3R IS,R
Celor (color units) L,5,R LS,R
Odor (odor thresheold number) ,5,R [S,R
Total Iron {mg/) SR ,8,R
Gross Alpha {pClL) ! 5 R
Radium-226 (pCi/L) I ) R
Dissolved Oxygen (mgfl) | S R -
Iron Hydroxide {maf) | S R *

SAMPLING OF BISCAYNE AQUIFER MONITOR WELL MW~

OPERATIONAL TESTING
CYCLETESTING NORMAL OPERATIONS
T Ly
X 8 1wy § g >
2 |8° | ¢ ; z
m w
Parameter
Chiloride {(mgfl) i.S,R LS,R
TDS (mgf) - LS,R LS.R
Conductivity (umho/cn) ,S,R L8,R
Temperature (°F) LS,R - L,S,R
pH (standard units) 1,S,R ,5,R
Explanation

| - denotes sampling of water withdrawn from monitor zone during injection stage
§ - denates sampling of water withdrawn {rom menitor zone during storage stage
R - denotes sampling of water withdrawn from monitor zone during recovery stage
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PERMITTEE:

I. D. NUMBER: 5006M06093

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

Broward County Office of Environmental Services EXPIRATION DATE: DR AFT

SPECIFIC CONDITIONS:

vi)

vif)

viii)

ix)

Samples shall be coilected according 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 shown under the subheading of ‘normal cperations’. A re&uest for reduction
in sampling frequency shall be accompanied by 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
gl?lmtqnng of the Floridan and/or Biscayne aquifers or the injection fluid indicates any of the
ollowing:

1} quality of the injectate is deteriorating ‘

2) results of the sampiing indicate significant differences in water 'quality during
consecutive sampling events

(3) 2 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 heigh; relative to NGVD (feet of head) or
ressure gsig referenced to NGVD (for Floridan Aquifer Monitor Well ASR MW-1 and
iscayne Aquifer Monitor Well MW-4): .

¢ daily maximum sustained pressure

e daily minimum sustained pressure

« daily average pressure

¢ monthly maximum sustained pressure
¢ monthly minimum sustained pressure
* monthly average pressure

A minimum of three (3) well volumes of fluid shail 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) shall be
clearly identified on each page with facility name, I.D. Number, permit number, operator's name,
license number, daytime phone number, date of sa?ﬁling/recor ing, 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 approved summary sheet from the FDEP Southeast District
Underground Injection Control {(UIC) Section is attached.

All monthly reports (EAORS) shall be submitted to this office (FDEP, UIC Section, P.O. Box 15425,
West Palm Beach, FL. 33416) and our Tallahassee office (FDEP, UIC Program, Mail Station No.
3530, 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.

An analysis of the injectate (24 hour composite sample) for primary and secondary drinking water
standar1 (Chapter 62-550, F.A.C.) and minimum criteria, see attached list, must be submitted
quarterly.

The pérmittee shall be subject to all reéui.rements 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 CONﬁFlfIONS: DRAFT

xi) If either of the following occur because of m{iection 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 Flofidan aquifer has been constructed between the Broward County
ASR well and the Deerfield Beach ASR well:

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 waier standards, except parameters which have been exempted

Ei.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 qualify criteria exemption.

xii) Pursuant to Rule 62-4.080(3), a permittee may request that a permit be extended as a modification
of an existing ‘Eexmit. A request for an extension 1s the responsibility of the permittee and shall be
submitted to the Department before the e:&plration of the permit. In accordance with Rule 62-
4.070(4) FAC, a permit cannot be extended beyond the maximum 5 tﬁear stamutory limit. Should
operational testing need to continue beyond the 5 years of this permit, the permittee must renew this
construction permit.

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

xiv) The permittee shall unconditionally obligate themselves to plug and abandon the ASR and
monitoring wells (with the appropriate Department pemu? 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. N

xv) In the event the ASR well must be ‘Fluwged and abandoned, the permittee shail obtain an FDEP
permit, as required by Rule 62-528.645, FAC.

xvi) The permittee shall calibrate all gressm’e gages, flowmeters, chart recorders, and other related
equipment associated with the ASR well system on a semi-annual basis. The permittee shall
maintain all monitoring equipment and shall ensure that the monitoring equipment is calibrated and
in proper operating condition at all times. Laboratori{e%upmem, methods, and quality control will
follow EP %zlidelines as expressed in Standard Methods for the Examination of Water and
Wastewater. The pressure gages, flow meter, and chart records shall be calibrated using standard

engineering methods.
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.
b)  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
standards and minimum criteria unless otherwise exempted.

Page 12 of 13
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PERMITTEE: . D, NUMBER: 5006M06093

Mr. Willie Horton PERMIT/CERTIFICATION NUMBER: UC-06-2424138
Director of Office of Environmental Services DATE OF ISSUE:

Broward County Office of Environmental Services EXPIRATION DATE:

SPECIFIC CONDITIONS:

7. Surface Equipment D R AFT

a) The integ,rit¥1 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
peint at which sami)ies are drawn. All reasonable and prudent precautions shall be taken to ensure that
samples are property identified by monitor zone and that 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.

8.  Financial Responsibility

a) The permittes 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 applicabie fee must be submitted at least sixty (60) days prior to the
expiration of this permit.

10. Signatories

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

b) Inaccordance 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 desiged to assure that quaiified personnel
properly %ather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those gzersons directly responsible for gathering the information,
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. |
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-deAguilar
Director of District Management
Page 13 of 13
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BEFORE THE STATE OF FLORIDA
. DEPARTMENT OF ENVIRONMENTAIL PROTECTICN

IN RE:

OGC File No. 96-3218
Broward County

Petition for Water Quality
Exemptions by
Broward County

FINAL 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-II 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), iron at an alternative concentration of 3.0 mg/L
(Secondary drinking water standard is 0.30 mg/L), and odor at an
alternq%%ve level of 6 threshold odor number (secondary drinking
water sﬁéﬁdard is 3 threshold codor 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
Brdward County.

After reviewing the petition, the Department has concluded

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



e

of the Florida_Administtative Code have been satisfied. A copy
of the Departﬁent's Intent to Grant is attached as Exhibit T.
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 III,
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 Office of General Counsel, 3500
Commonwealth Boulévard, Mail Stop #35, Tallahassee, Florida
32399-3000; and by filing a copy of the Notice of Appeal,
accompanied by the applicable £illing fees, with the appropriate

District Court of Appeal. The Notice of Appeal must be filed

.

,),-ﬁll-.



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

of the Departﬁent.
1T 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

Adninistrative Code as referenced in rule 62-520.420 of the

Florida Administrative Code, for the ground waters specifiea

herein is hereby GRANTED, subject to the following conditions:

(a) The exemptions are granted for the duration of permit
UC06-242418 which is for the construction and testing of the
Class V rawAwater 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) The exemptions provide relief only for the color, iron, and
odor standards contained in rule 62-550.320 of the Florida
Administrative Code, as referenced in rule 62-520.420 of the
Florida Administrative Code. All 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. |

(¢) The permittee shall monitor water quality in accordance with
the specific conditions of construction permit UCO6-242418
and any authorization for operational testing issued under

that permit.



i,

(e)

If either of the conditions addressed in 1. or 2. below
occur beééuse 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 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
agquifer 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 datd obtained
during operational testing to calibrate and uﬁaate the model
that was used to predict that the color, iron, and odor
staﬁggids_would not be exceeded at the'Deerfield'Beach%ASR
well. Based on the updated model, the permittee shall
aétermine if additional monitoring is necessary to protect
underground sources of drinking water prior to obtaining an

operation permit.
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These exemptions, unless otherwise ordered, shall be valid
for the duraéion of the Broward County 2A Water Treatment Plant
ASR project Class V well construction permit. Additionally, the
applicant must petition the Department for exemptions in
conjunction with an operation permit for any ASR project at this

site.

i :
DONE AND ORDERED this _>\ ~day of SLQUJY 1997 in -

Tallahassee, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

.

L/ VIRGINI?)YB . WETHERELL
Secreta )

3900 Commonwealth Boulevard
Tallahassee, Florida :

Telephone: (850)488-1554

-

Copies furnished to:

Mimi Drew - TLH

Richard Drew - TLH

Carlos Rivero deAguilar - WPB

Ccynthiz Christen - TLH 7
Richard- J. Deuerling - TLH o
Cathy McCarty - TLH

Nancy Marsh - EPA Atlanta



Department of

Environmental Protection |
9P /32 SR (r3a)-1-7

Marjory Stoneman Douglas Building
Lawzon Chiles 3900 Commonweaith Boulevard Virginia 8. Wethereil
Governor Tallahassee. Fiorida 32399-3C00 Secrecary

August 8, 1997

Mr. Doug Andrews

Director

Broward County Environmental
Engineering Division

2555 West Copans Road

Pompanco Beach, Florida 33063

Dear Mr. Andrews:

The Department has discovered an error in an exhibit to
the Final Order granting the water quality criteria
exemptions for Broward County, OGC File No.: 96-3218.

Exhibit I was the incorrect Intent to Issue. Enclosed is the
correct Intent to Issue which should replace the one that was
attached. Please excuse us for any inconvenience this may
have caused. If you have any questions, please call me at

850/921-9610.
) Sincerely,
Cynthia K. Christen
Assistant General Counsel
CKC/pm

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

Printed on recycled paper.



STATE CF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

OGC File No. 96-3218
Broward County

In the Matter of a
Petition for Water Quality
Exempticn,

Broward County 2A Water
Treatment Plant:

INTENT TO GRANT

The‘Department of Environmental Protection gives notice of
its intent to grant water gquality exempticns to Broward County,
Mr. Doug Andrews, P.E., Director, Broward County Envireonmental
Engineering Diyision, 2555 West Copans Road, Pompanc Beach,
Florida, for the_propééed 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 into Class G-II ground water pursuant %o
rule 62-520.500 of the Florida Administrative Code. The County
requested exemption frdﬁ the ground water standards contained in
rule 62-520.420(1) of the Florida Administrative Code.
Specifically, the petition reguested exemption from three
~secondary drinking-water -standards which are incorporated as
ground water standards. The exemption request for color is 100
celor 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 I



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 24
Water Treatment Plant aquifer storage and recovery (ASR) facility
which is leocated at the corner of SW 10 Street and US Route 1, in
unincorporated Broward County. |

The Department has permitting jurisdiction under chapter
403 of the Florida Statutes. The project is not exempt fronm
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 requirements 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 faciliity 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 supply 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 aquifer 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 pctable 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 process 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 existing 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 drinkingnwatér 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 aguifer 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
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(4)

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 agquifers overlving the
injection zone because a confining zcone immediately overlies
the ASR injection zone. There will also be no impact on
guality of the aquifers overlying the injection zone becauss
the aquifer overlying the injection zone is the Biscayne
aguifer which is the source of the ASR water. In addition,
the injectéd water meets all of the primary drinking water
standards and all of the secondary drinking water standards

with the eXceptibnAof color, odor, and iron.

The econemic, environmental and social costs*of'¢ompliance
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 drinking water mmay have to be obtained
by reverse osmosis (RO) treatment of grdund water from the
Floridan agquifer, desalination of sea water, or drilling new
Biscayne aquifer water supply wells. The cost of using
reverse osmosis to treat water from the Floridan aquifer is

twice that of lime softening used to treat Biscayne aquifer



(5)

water. Desalination of seawater may cost up to ten tirmes as
much as the treatment required for water cbtained from the
Biscayne aquifer. There would also be an additicnal 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 coclor, iren, and odor) should tend to

improve both the quality and yield of water from the Floridan
aguifer. The economic, environmental, and social costs of
compliance with the criteria, plus the energy dosts
associated with treating and pumping this water, outweigh the
economic, environmental, and social benefits. The econonic,
environmental,_ahd-social penefits are a reliable supply of
water at a reasonable cost, while not adversely affecting thé
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 reguire 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

.acuifers 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
§2-528.615 of the Florida Administrative Code. Monitoring of
ﬁhe ASR system will include recharge water quality-.and

recovered water quality. In addition, water guality will be
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+the

monitored in many Bi;cayne water supply wells and in a

Floridan aguifer 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 subseguent operation permits.

The exemption will not present a danger to the public health,
safety, or welfare. The recharge water is Biscayne agquifer
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
sacondary drinkihg-water standards at the alternative levels
requested should have no adverse affect upon the health or
safety of persons, or the Floridan or Biscayne aquifers. The
proposed ASR operation will immediately improve public
health, Safety, and welfare by providing a reliable water
source of suitable quality and at a relatively low cost te

meet projected public demands.

The Department intends to grant these exemptions subject to

following conditions:

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 22 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)

(¢)

The exemptions provide relief only for the color, odoxr, and
iron standards contained in rule 62-550.320 of the Florida
Administrative Code, as referenced in rule 62-520.420 of the
Florida Administrative Code. 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 te this ASR

project.

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

that permit.

Tf 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 guality standards has

been obtained, and a well capable of monitoring the Floridan

-aguifer has been constructed between the Broward County ASR

well .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. Ceoclor, odor, or i;on 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 cbtaining an

operation permit.

Pursuant to séction 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 Exenmption.
The notice shall be published one time only within 30 days, in
the legal ad section of a newspaper of generél 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 Building, 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 petiticn for
an administrative proceeding (hearing) is filed pursuant to the
provisions of sections 120.569 and 120.57 of the Florida
Statutes.

A person whose substantial inteiests are affected by the
Department’s proposed exemption decision may petition for an
administrative proceeding (hearing) in accordance with sections
120.56% 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.  Petiticns 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 perscon to file a petition
within the time period shall constitute a waiver of any right of
.thatwpersonfsuright to regquest 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 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

Coede.



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 ané the county in which the project is propesed;

(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 meodification 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 prqceeding, 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 57f4" day of TY\LYij 1597

in Tallanhassee, Florida.

L‘]wwlac?b Ks@

Date Vqu1nl§ B. Wetherell
Secreta

State of Florida Department
of Environmental Protection
The Douglas Building

3900 Commonwealth Boulevard
Tallahassee, Florida 32359

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 McCarty, P.G. DEP/TLH
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STATE CF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTICN

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 seacondary drinking water standards for color
(standard 15 color units, exemption limit 100 color units), iron
(standard 0.3 mg/L, exemptiocn 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 Plant'(WTP) aguifer
storage and recovery (ASR) project. The exemptions are granted
for the duration of the Broward County 2A WTP ASR Class V well
construction permit. Fukture exemptions must be petitioned for by
the applicant in conjunction with an cperation permit for any ASR
project at this site. The ASR wells are located at the Browarad
County 2A WTP at the corner of SW 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 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 addfess indicated above, at the time of
filing. The failure of any persen to file a petition within the
time period shall constitute a waiver of any right cf that
person’s right to reguest 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 intervent;on will only be at the
discreticn cf thé presiding offiéer upon the filing of a motion
in compliance with rule 28-5.207 of the Florida Administrative
Code.

The Petition shall contain the following informatien;

{a) The name, address, and telephone number of each
petitioner, the applicant’s name and address, the Department Fi%e
Number and the county in which the projéct 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 petitiocner’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 Df'facts‘which_petitioner'contands:warrant
reversal or modification of the Department’s action or proposed
action; A '

(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 acticn 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 tec petiticon to
become a party to the proceeding, in accordance with the
reguirements set forth above.

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

The applicaticn 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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{ SUN=SENTINEL
' PUBLISHED DAILY
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA
BACA RATON- PALM BEACH COUNTY, FLORIDA
MIAMI, DADE COUNTY, FLORIDA
TATE OF FLORIDA dﬁ%ﬁi;ﬁaﬂﬁé{)‘ﬂ?
ROWARD/PALM BEACH/DADE -
FRSIGNED AUTHORITY PERSONALLY APPEARED

wass WHO ON OATH SAYS THAT

A ZED REFPRESENTATIVE OF THE
DEPARTMENT. OF THE SUN=SENTINEL, DAILY _

LySPYPER PUBLISHED INTEROWARD/PALM BEACH/DADE -COUNTY - -

LORIPA THAT THE ATTACHED COPy OF ADVERTISEMENT, BEING A

DULY AUTHOR

OTICE OF INTENT
N THE MATTER -0F
ATER QUALITY EXEMPT -

N THE CIRCUIT COURT, WAS PUBLISHED IN SAID NEWSPAPER IN’
HE ISSUES OF ] :
.. 04123, 1 X _ _ L

At .ANT FURTHER SAYS THAT THE SAID SUNTSENTINEL IS A
EWSPAPER PUBLISHED IN SAID BROWARD/PALM BEACH/DADE

OUNTY, FLORIDA,-AND THAT THE SAID MEWSPAPER HAS HERETOFOR
EEN. CONTINUOUSLY. PUBLISHED IN SAID BROWARD/PALM BEACH/DAD
OUNTY, FLORIDA, EACH. DAY, AND HAS SEEN ENTERED AS SECOND
LASS "MATTER AT .THE POST OFFICE IN FORT LAUDERDALE, IN SAI
ROWARD . COUNTY, FLORIDA, FOR-A PERIOD OF ONE YEAR' MEXT
RECEDING THE FIRST PUBLICATION OF THE ATTACHED .COPY OF
DVERTISEMENT, AND AFFIANT FURTHER SAYS THAT HE/SHE HATS -
EITHER.PAID NOR PROMISED ANY PERSON, FIRM OR CORPORATION
NY' DISCOUNT, REBATE,_ COMMISSION OR REFUND FQR THE PURPOSE
F'SECURING THIS- ADVERTISEMENT FOR PUBLICATION 'IN .SAID
EWSPAPER, - : ‘

(ST ; )
WOR AND SUBSCRIBED BEFORE ME
HIS DAY OF APRIL. -

. Notary Puble - State of Forkda
-My Cornrizsion Explret Jul 24, 2000
'Commadon # CCFIMT

NAHE OF NOTARY TYPED,. PRINJED .OR STAMPED)
' LT ..' : (BN ‘ \ - LT . .
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Section XJI Miscellaneous
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Department of Environmental Protection
NOTICE OF AVAILABILITY
FLORIDA FINDING OF NO SIGNIFICANT IMPACT
CITY OF WAUCHULA
RECLATMED 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 petitiohéd 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 comer of S. W. 10 Street
and US Route 1, unincorperated 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. Any subsequent intervention will only be at the discretion of the presiding officer upon the filing of



L 1Y

Docurnent - Folio Infobase : Page2 ¢

4 motion in compliance with rule 28-5.207, Florida Administrative Code.
The Petition shall contain the following information;,

(a) The name, address, and telephoné 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 of
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 of 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 Office, 2600 Blair Stone
Road, Room 212E, Tallahassee, Florida 32399-2400. -

Department of Children 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 healith 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, Franklin, Cathoun, Holmes, Washington, Gadsden, Jackson, Liberty‘;, 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.

]
-+



H% STATE OF FLORIDA WATER TREATMENT PLANT CONSTRUCTION PERMIT
UH%RTMENTOFHEAEH&ANDREHABmﬂHﬂVESERVKES

Broward County MW (Log #8611)

BCOES - ZA

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

PERMITTEE:

Rich Rollo, P.E., Director of Env. Engr.
Broward County Office of Environmental Services
23555 W. Copans Road

Pompanc Beach, FL 33069

RE: I.D. NUMBER: 40601863
PERMIT NUMBER: WC-06-288104
DATE OF ISSUE: 08/06/1936
EXPIRATION DATE: 08/06/2001
PROJECT NAME: BCOES - 2A/ASR Demonstration Project
PROJECT LOCATION: 1390 N.E. 50 St., Pompano Beach

Dear Mr. Recllo:

-~

Effective August 6, 1996, this permit ig 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 heresof 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 long); 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.

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

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

DISTRICT TEN « BROWARD COUNTY PUBLIC HEALTHUNIT » 2421 SW. 61N AVENUE « FORT LAUDERDALE, FLORIDA 33315

LAWTON CHILES. GOVERNOR
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GENERAL CONDITIONS:

L. ctions

set forth in this permit, are "permit conditions" and are binding and .
enforceable pursuant to Sections 403.141, 403.727, or 403.85% through
403.861, F.S. The permitt=e is placed on notice that the Department
will review this permit periodically and may initiate enforcement
action for any violation of these conditions.

b The terms, cenditicns, reguirements, limitations and restri

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

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

3. As provided in Subsections 403.087(6) and 403.722(5), F.S., the
igsuance of this permit does not convey any vested right or any

exclusive privileges. Neither dces 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 regquired for other aspects of the total project which are
not addressed in this permit.

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

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

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

(&) Eave access toc and copy any records that must be kept under
conditions c¢f the permit;

(b) Inspect the facility, eguipment, practices, or cpsratiocns

regulated or reguired under this permic; and;

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

concern being investigated.

8. 1If, for any reascn, the permittee does not comply with or will be
unable to comply with any condition or limitation specified in this
permit, the permittee shall 1mmed1ately provide the Department with
the following information:

() A description cf and cause of noncompliance; and

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

9. In accepting this permit, the permittee understands and agrees
that all records, notes, monitoring data and other information
relating to the construction or operation of this permitted source
which are submitted to the Department may be used by the Department as
evidence in any enforcement case involving the permitted source
arising under the Florida Statutes or Department rules, except where
such use 1s prescribed by Sections 403.111 and 403.73, F.S. Such
evidence shall only be used to the extent it is consistent with the
Florida Rules of Civil Procedure and appropriate evidentially rules.

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

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

L12. This permit or a copy thereof shall be kept at the work site of
the permitted activity.

13. This permit also constitutes:



Rich Rello -4- August &, 1596
(a) Determination of Best Available Contrel Technology (BACT)

(b) Determination o©f Preventions of Significant Detericration
(PSD)

{(c) Certificazion of compliance with state Water Quality
Standards (Section 401, PL 22-300)

(d) Cecmpliance with New Scurce 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 recoxds 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 reccrds 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. :

(¢) 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 determime 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 applicaticn for
supervision of the construction ¢f this project, and upon completion,
the engineer shall inspect the constructicn for complete conformity to
the plans and specifications as approved. Appropriate certification
documents [a letter of certification, one (1) set of as-builtc
drawings, a business check or cash for § 40.0C, copies cf pressure
test and bactericlogical clearance results (when applicable)] shall

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

2. Water system components which come into c¢ontact 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 16-inch
DI pipe connecting ASR well and the finished water main as shown in
red on Sheet C-1 of the engineering plans.

4, 284 one (1) 16-inch wvalve as shown in red on Sheet M-1 of the
engineering plans.

5. Revise S8Sheets 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
unregqulated organic contaminants for four (4) consecutive gquarters and
submitz 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 calecium
hardness, alkalinity, turbidity, pH, temperature, conductivity, color
and ircn; weekly for sulfate, total nitrate and nitrite, sodium,
ammonia as N, total phosphorus as P, TDS, BOD, and H2S; and monthly

for total colifcrm.

9. 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 gquarterly basis.
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11. Submit ko BCPHU daily flow rate Aaza on the recharge and recovery
eycles and these in Items 7, &, and & on a monthly baais,

12. Ths entire secovery stIeam snall ke pumped w2 the head sf =he
plant and &oe fully trsated along wizh cha raw wagcer from che Bigcayne
Rquifar.

13. Install an audible alarm_to indicate the excesdance ol cths 100
ppm of chloride cor tne equivalent cenductivity limit om the recovery
atream signaling the end of the racovary cycle.

14. Addi-ional =zests and reqQuirements may e raegquirsd as deemed
nacessary by BCPHEU upen further review of submicted data and/cr
documants. Written appreval from BCPEU shall be raquirec befcore the
ASR well can ke put ineo cperaticn o¢n a routine nasis.

1. This permit does not indicata a waiver or approval of any permits
racuirad by this agency for other aspects of the proiject.

Executad in Fort lLauderdale, Florida,

HRS Broward County Public Health Unit

Thomas X. Mualler, P.E.
Envirenmental Engineering Direccer

At A

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

THM/dn

Copies furnished ro:
A. Wayne Welch, P,E., Montgomery Watson
Alfzed Mueller, P.E., DEP
Gary Back, Engineer III, Broward County Engineering Diwvisien
City of Pompane Beach Building Dept.

71 284

Posi-it™ brand fax transmiltal memo 7571 |#.of psoss »
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STATE OF FLORIDA NOTICE OF PERMIT ISSUANCE
DEPARTMENT OF HEALTH AND REHABILITAT [VE SERVICES

Broward County - MW (Log #8611)
BCOES - Z2A

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

CERTIFIED MAIL
RETURN RECEIFT REQUESTED

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

Pompano Beach, FL 33063

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

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

ad b

i

-in
“Ar

DISTRICTTEN ¢ BROWAR

. Dear Mr. Rello:

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

A perscon 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, FDL 33301, within 14 days of receipt of this permit.
petitioner shall mail a copy of the petition to the applicant at the
address indicated sbove at the time of filing. Failure to file &
petition within this time period shall constitute a waiver of any
right such person may have to request an administrative determination
(hearing) under Section 120.57, Florida Statutes.

The petition chall contain the £ollowing 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;

(p) - 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

LAWTON CHILES. GOVERNOR

D COUNTY PUBLIC HEALTH UNIT » 2421 SW.61h AVENLE o FORT LAUDERDALE. FLORIDA 33315
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(c) A statement of how each petitioner's substantial interests
are affected by the Department's action or proposed action;

rh

(d) A statement of the material facts disputed by petiticner, i
any;

(e} A statement of facts which petitioner c¢ontends warrant
reversal or modificaticn of the Department's action or proposed
action;

(£) A statement of which rules or statues petitioner contends
require reversal or modification of the Department's action or
propesed action; and

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

If a petition is filed, the administrative hearing prccess 1is
designed to formulate agency actiomn. 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 reguirements 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 0ffice of Legal
Counsel at the above address of the Department. Failure teo petition
within the allowed time frame constitutes a waiver of any right such
person has to request a hearing under Section 120.57, F.8., and to
participate as a party to this proceeding. Any subseguent
intervention will only be at the approval of the presiding officer
upen motion filed pursuant to Rule 28-5.207, F.A.C.

i

Thisg 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 reguest 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. Upecn 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, Suite 513, Fort Lauderdale, FL 33301, and by
filing a copy of the Notice of Appeal accompanied by the applicable
- filing fees with the appropriate District Court of Appeal. The Notice

ﬁof 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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J

Executed in Ft. Lauderdale , Florida,

HRS Broward County Public Health Unit

m%.m

Thomas XK. Mueller, F.E.
Environmental Engineering Director

Ao Y A

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,
1896 to listed persons.

Clerk Stamp

FILING AND ACKNOWLEDGMENT
FILED, on this date, pursuant to Section 120.52(11), Florida
Statutes, with the designated Department Clerk, receipt of which is
hereby acknowledged.

cm:—%/ﬂ_&_ 7. A—@é@ August 6, 1996
rd

TKM/dn -
Enclosures

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 Pompanc Beach Building Dept. '
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STATE OF FLORIDA
HRS Broward County Public Health Unit
ENVIRONMENTAL ENGINEERING SECTION
2421 S.W. 6 Avenue
Ft. Lauderdale, FL 33315

Reference # (Log/Permit)

Ll « « RECEIPT FOR FEES ¢

PROJECT NAME Aé'-"f\ De,«:rmu, vl ooy cmuxi

WM

APPLICANT
WT1 a.
WT2 b.
WT3 c.
WT4 d.
WT5 8.
WTS f.
WT7 g.
wWT8g h.
T
W81 a.
Wws2 b.
wSs3 c.
ws4 d.
WSs5 - e
DM a.
- wD1 b.
wD2 c.
WwWD3 d.
wD4 e.
W05 f.
W10 g.
PWW  a
EHT a.
ESR b.
ESN c.
ESP d.
EDA e.
EDS f.
EDD g.
EDR h.
EAP R
EAS j-
EP1 a.
EP2 b.
EP3 c.
EP4 d.
i
. 3PC a.
SPR b,
SPt c.

370

Employee 1.D. #

3/

[

17518

e

DATE __% /e / G

O Tm, | UTILITY

Qe s —9A
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$ f
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" 0.10 MGD y y 0.50 MGD .cooorriiieiiiiine $ i
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Plant Modification ~ NO GAPACIY CRAITE «rrwwwcuurs st st $ [Co. vn
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" 1.00 MGD " ” 2.00 MGD oo 3 . e
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N
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WALET PrOJECE CIOATAMCE iovvsserecsssssssssssasissessssmmmmmsmiss b s s 3
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Review of previously approved plans (reviSION/TRNBWAL) .ot $
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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

6/15/96
710/96
7/23/96
8/1/986
8/8/96
8/8/98
8/19/96
8/21/96
8/21/96
8/22/96
8/26/96
8/27/98
8/2B/96
8/29/96
8/30/986
8/31/96
9/10/96
9/11/96
9/16/36
9/17/96
9/18/96
9/19/86
9/24/96
10/1/96
10/2/86
10/3/96
10/9/96
10/10/96
10/11/88
10/16/96
10/22/96
10/23/96
10/25/86
10/26/96
10/28/96
11/1/96
11/12/9¢
11/13/96
11/14/96
11/15/96
11/19/86
11/20/86
11/26/96
11/27/96
12/3/96
12/3/96

12/4/96
3/4/e7
3nz/a7

Preconstruction Conterence

Project initiation (Notice to Proceed)

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

Set up rig over MW-1 with cranes.

Conduct first sampling of pad moniter wells (PMWs).

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

Complete pilot hole drilling to 430 feet bis.

Conduct geophysical logging of MW-1 pilot hole ta 430 feet bls.

Ream pilot hole with 24-inch bit.

Compiete 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 instali 6-inch casing to 990 feet bis,

Cement 6-inch casing with 625 sacks of neat cement to 980 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 lift station.
Begin drilling 6-inch pilot hole with reverse-air drilling {open circulation).
Complete pilot hole drilling and begin well development

Complete well development. Set up for pumping test.

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

Canduct geophysical logs over open-hale intervai at MW-1 to 1,200 feet bis.
Pad monitor wells at ASR well completed and developed.

Sample PMWSs and submit to laboratory.

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

Complete pitot hole to 420 feet bls and conduct geophysical logging.

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

Instalt and cement 26-inch steel casing to 397 feet bls with 867 sacks neat cement.
Resume pilot hole drilling at ASR well with 12-1/4-inch bit

Camplete pilot hole to 1,017 feet bls and conduct geophysical logs

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

Install 16-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 surface.
Conduct 150-psi pressure test at ASR-1 16-inch casing.

Begin revarse-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. '

Canduct 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 final geophysical logs including cement bond log (CBL)}, caliper, temperature,
dual induction, gamma, SP, fluid resistivity, LSN, and video.

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

Obtain water quality sample at MW-1 for laboratory analysis.
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CH2ZM HILL
rhilscaro Executive Carter Narth

300 Fairway Onve

.{ Surte 350
o CH2MHILL Deerfigig Beacn, =L
‘ o et 334412831
o "0 h pe: Tel 954,426.4008
A

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

Weeldy Summary (Novemise 26-Movembeeae) - - -

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. Subcontractors 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

/;;é@ ///W

Peter ]. Kwiatkowski, P.G.
Project Manager

DFB11776.D0C

Enclosures

c Bob Leonard /BCQES
Anne Murray/Montgomery Watson
Members of the TAC
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CH2M HiLL
Hilisbora Executive Certer Nor

300 Farway Dnve

Suite 350
l ‘ CHZM H | LL Deerfigld Seacn. FL
‘ 33441-1831
7/)’/‘ . 7 Tel 954.426.4008

Fax 954.688.6010

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

Dear Bill:

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

)

o2

Weeldy Summary (Navambes 11:= Novambee 8}, ¥

The drilling contractor ( iversified 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 ) Tlocoeie

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

DFB/11679.DOC

Enclosures

c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC
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NOV-14-38 18:48 FROM: MONTGOMERY WATSON PBC!

— | |

@ MONTGOMERY WATSON

ID: 581 5858 8834

PAGE

©® WELL # 2272 DAILY SHIFT REPORT
DATESY: gy - 96

Broward Caunty ASR WELL

HOURS WORKED: $ro)- /580

Sun ! Mon | Tua | Wed | Thr | Fri | Sat |
X
Weathat olenr ovarcast rain heavy rain I'
BIDPACKAGE: ___ X
Temp| 3240 50-70 70-88 »35
CONTRACTOR: — — -
¥ h
Win § % ’\9 _
Hurmidity! dry modsrate humid Repart No,
X
SHIFT SUMMARY
OBSERVER: ; START DEPTH: _{200 _
DRILLER: X3¢ Schundt ENDDEFTH: 120
ACTIVITY: ‘Dewiyppart
SUB CONTRACTORS:
FORMATION SAMPLES: o
WATER SAMPLES: —
TESTING: ot
TIME DESCRIPTION
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NOV-14-98 18:40 FROM: MONTGOMERY WATSON PF2C1

‘ @ MONTGOMERY WATSON

ID: B81 586 =834

© WELL # ALZDAILY SHIFT REPORT

Broward County ASR WELL

oatesy Y-/3- 96

PAGE 1

HOURS WORKED: _(oohd = JH 30

Gun | Mon | Tue [ Wod | The | Fd | sat
P73 ]
Waeathar{  dear ovarcasi fain hesvy rain
BID PACKAGE: X
Temp| 32:50 80.70 7?’-&5 »85
CONTRACTOR:
Wind sub npd high
Husmicity d} maderate humid Raport No.
SHIFT SUMMARY ‘
OBSERVER: Kasd/ Sater START DEPTH: /20" _

END DEPTH; / 20"

5
ACTIVITY: Pilap Mo - Devipand.

s SUBCONTRACTORS:
FORMATION SAMPLES: Eyriye 40"

WATER SAMPLES: IV

TESTING: ____ Shrhe Shead — Fon

TIME DESCRIPTION
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_ @ MONTGOMERY WATSON
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WELL # /% ”2DAILY SHIFT REPORT

HOURS WORKED:

Broward County ASR WELL

DATE(S): //-/2- 9&
.00 = [§o2

Sun | Men | Tue | Wed Thr Fri Sat
X
Weather clear overcast rain heavy rain
8ID PACKAGE: X
Temp. 32-50 50-70 70-085 >85
CONTRACTOR: X
wind still med high
Humidity dry maodarate humid Report No.
X
SHIFT SUMMARY
OBSERVER: M SKomer START DEPTH: Jase
DRILLER: ot e bhamed END DEPTH: i 70"
ACTIVITY: Diecfl Do _‘a/&
SUB CONTRACTORS:
FORMATION SAMPLES: Svery J0°
WATER SAMPLES: Lvery 0
TESTING: Ao d ¥ Fluy  Fue £y SO
TIME DESCRIPTION
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, @ MONTGOMERY WATSON

WELL # &2”2DAILY SHIFT REPORT

{

oaTES: /- /- 94

HCOURS WORKED: /520~ /0D

Broward County ASR WELL

Sun [ Mon | Tue ! Wed Thr Fri Sat

X
Weather ciaar overcast rain heavy rain
BID PACKAGE: X X
‘ Temp. 32-50 50-70 70)-? »85
CONTRACTOR:
Windl st med high
Humidity c:?r moderata humid Report No.
SHIFT SUMMARY
OBSERVER: M. Kan dol SKinner START DEPTH: /020"
DRILLER: Joe Schmid END DEPTH: /250’
ACTIVITY: D07 _ Aple
SUB CONTRACTORS:
FORMATION SAMPLES: Euer'.; F2M
WATER SAMPLES: EVG('I LA
TESTING: Sha o trwd ~ Flopn, Lust
TIME DESCRIPTION

/836- 7‘0/&/ "'"’/ e 5d\m'dl‘, di-’lun? "QMA— o2 Shaerf J(d,u. at o

(620- On S, Aok ofeitt

Mg SEN inSlelling aen ki Aose.
}700- DT‘:

I.(.Ma, ‘Q'Oy-\ /o900t éo/- Lime $Hona

174 - W
%0 - z;/“‘i} @ ods 41 s Pliagi ot in o Lirmeton
, ’ P

hirn lﬂ} .

WRTC401W _' Observer's initials _“P1 &4~
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CH2M HILL
Hilisporo Executive Cearter Norn

300 Fairway Drive

‘ Suite 350
CH 2M H l LL Deerfiela Beacn. FL
,,,,,,, 33441.183
NN Tel 954.426.4008

Fax 954.698.6010

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 (Novemtias &= Reiefber

The drilling con&actér (D1ve1'51ﬁed Dnllmg 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

/ /7M

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

DFB/11607.D0OC

Enclosures

c Bob Leonard/BCOES _
Anne Murray/Montgomery Watson
Members of the TAC
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@ MONTGOMERY WATSON
§

WELL # AsR-\ DAILY SHIFT REPORT

oates: J/- - 96

HOURS WCORKED:
Broward County ASR WELL
Sun i Men | Tye | Wed Thr Fa 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 madsrate humid Report No.
SHIFT SUMMARY ‘
OBSERVER: ] START DEPTH: /ono
DRILLER: TJar  Scha bt END DEPTH: /024
ACTIVITY: Set ~op Sor  founis A
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

/Q{? e Lr Qeueffe ai, Citedate hole

ckalﬁjﬂy ot kolly AoSe....

WRTC41W

Clean

Observer's initials ‘7/&52(4

PAGE 1of 1 __




@ MONTGOMERY WATSON
i

WELL #4272 DAILY SHIFT REPORT

cateis: /- 7 26

HQURS WORKED:

Broward County ASR WELL

Sun | Mon ! Tua | Wed | Thr Fri Sat

X
Weathern clear overcast rain heavy rain
BID PACKAGE: X X
Temp, 32-30 50-70 70-85 >85
CCNTRACTOR: X
wind still rmed nigh
X
Humidity dry moderate humid Report No.
X
SHIFT SUMMARY
OBSERVER: _ &agdy SKiparo START DEPTH: Loz
DRILLER: T T8 Sciymd END DEPTH: {02y
ACTIVITY: Set-vp idevorre B
SUB CONTRACTORS: i
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

C“‘r“’l‘f#‘“f i Lﬂ" at 020° Bpi, C.(.eo..n..‘:'o hole, Prepatip {or

WRTC401W Observer's initials M/p'\




], @ MONTGOMERY WATSON

WELL # 42”2 DAILY SHIFT REPORT

| DATE(S): //-6'ﬁé

HOURS WORKED:
Broward County ASR WELL
Sun [ Mon | Tue | Wed | Thr Fri Sat |
X
Weathen ciear avarcast rain heavy rain
BID PACKAGE: X X
Temp, 32-50 50-70 70-85 »85
CONTRACTCR: :
Wind still med nigh
Humidity] dry modarate humid Repart No.
SHIFT SUMMARY
OBSERVER: _&#ﬂénw— START DEPTH:
DRILLER: Joe  Schmiq - END DEPTH:
ACTIVITY: Dnclling. . 2et Constad
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

CPhona CorvtrSet o)

,Dl‘"mﬂ;; out CQM&H", eram?? Circulm’xan pW‘y"-

WRTC401W

Observer's initials %Q{Q
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1 @ MONTGOMERY WATSON

WELL # & &Z7DAILY SHIFT REPORT

Broward County ASR WELL

HOURS WQORKED:

DATE(S): J-S-9¢

Sun { Mon | Tue | Wed | Thr Fri Sat
X
Weathen claar ovarcast raj heavy rain
BID PACKAGE: ‘
Temp. 32-50 50-70 70-85 >85
CONTRACTCR:
Wind still med high
Hurmidity dry moderate humid Report No.
SHIFT SUMMARY
OBSERVER: Haod) Hiner START DEPTH: 0260
DRILLER: 0 Sehesd END DEPTH:
ACTIVITY:
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

Cement Top at 920", ée;.\q a’n//fh:g CeMmen -

WRTC401W

Observer's initials _- 272 & 3‘

PAGE 1of L



i @ MONTGOMERY WATSON

WELL # A27ZDAILY SHIFT REPORT

DATE(S) J/- 4~ P&

HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tus | wad Thr Fri Sat

Weather clear avarcast 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: _wmf
| DRILLER:

START DEPTH:
_END DEPTH:

Tae SC)\{:J"I’
ACTIVITY:

SUB CONTRACTORS:

FORMATION SAMPLES:

WATER SAMPLES:

TESTING:

TIME DESCRIPTION

Drillers  ye Pﬂlﬁa*:ﬂ; +~ Dril plo? Asle

~> Valin oers /e«f-/ cf)eu, d/bw;.n?A A/ —ﬂa’i Ta.lk Fo /Lz’/{,

NQCJ- Yo dmk Toall o

WRTC401W

>rll @

7esr woell.

Observer's initials LﬁqL

PAME 1 naf ¢



CH2M HILL
Hillsgoro Executve Gartar Narr

300 Fairway Drive

1 ° Suite 350
c H2 M H l LL Ceertieiq Beach FL
- L 33441-1831
’-/:) . Tel 954.426.4008

Fax 954.698.601¢

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

/267 Hctar bt

Peter J. Kwiatkowski, P.G.
Project Manager

DFB/11606.DOC

Enclosures

C Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC
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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-98
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
Time Elapsed Time (min) Pressure (psi) Ditferential (psi) Comments
9:13 AMY 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 18 148.75 2.00
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 40 148.00 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
10:15 AM 108 1 gallon
10:15 AM 77 1 gallon
10:16 AM 44 1 gallon
10:16 AM 12.5 1 gallon
10:17 AM 0 0.3 gailon{4.3 gallons total

pressure.xis
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CAILY OPEZRATIONS REPCRT

Project No. [paFie, pg A0 Date [0-2¥-3,
Client BRonasy Counry

Ccatractor b\g‘j:él'r‘!jb m”,‘_.g;,
Well Ne. heR -4

Heather Soany T BSSF

Shift No.
Driller Vov SoprmunT

Activity Taguau Canenr sos Bawui vo
\E-;-hb :aa.ﬁg's%hod [T T™

Starting B o TR
Shift Ne. Tize

Driller

Actlivity

Starting Denth

formation samples collected

Water samples collected

Deviation Survey

-Descoription of Coerations i
1 Tize 0300 - 19 0O oo | . e Tiu
IS e THE PACCIRG .OF BTl 3¢ Yo OsggueT |

0P o TaL, F THETDP of Tut FipeT STace

inF CEMEINT \ao v FO Fter S L, AL THE TREMC
\m\;:m_.g TIdIh P To 2 Frpr BPL.

120S -

ST PALTLSH of Taemre o HoO '

1715 -

S 1T ; IQ

1220 - T Dol RIATOENSIT ha Cong T s ar |

1 R £

2SRt of HoO Do wPesrige, 000 |

Ha©, ™ voveg o8 Dl Baus oF Dear Cemeay |

wdes Poceis

RCr-Nam

L] ;
Pe oSy

1320 2

Drilling fluid additives

Hell water level

Tima

Depth :

el L) '

. . |

bo_Cues

Heasurement reference point

elevation

Supply deliveries




CH2ZM HILL
Hiilsboro Executive Cearter Nerir

300 Fairway Drive

i . Suite 35C
t ‘ CHzMHILL Deerfierc Seacn. FL
- . 334411831
” - Tel 954.426.,4008

Fax 954.638.6010

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 Biil:

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

Weekly Summary (October 21 = October 26, 1986)

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 |. Kwiatkowski, P.G.
Project Manager

DFB/11516.DOC

Enclosures

c: Bob Leonard/BCOES
Anne Murray /Montgomery Watson
Members of the TAC
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‘ ) @ MONTGOMERY WATSON
8

W

WELL # 417-2 DAILY SHIFT REPORT

DATES): ;.26 - 96
HOURS WORKED:
Broward County ASR WELL '
Sun | Mon | Tue | Wed | Thr Fri Sat
X
Weathen clear ovarcast rain heavy rain
BID PACKAGE: X X x
Temp. 32-50 50-70 70-85 >85
CONTRACTOR: X ,
i il med high
Wind $ e g
Humidity, dry modarate humid Report No.
X
SHIFT SUMMARY
OBSERVER: M . ‘&/\Jq'\ .SK/&nmev- START DEPTH: _J()¢ 2
DRILLER: 388 Schmidt —  RoZ Sehmodit END DEPTH: ¢dé >
' ACTIVITY: &4~ e ¥ Copnpats
kw  SUB CONTRACTORS: —
FORMATION SAMPLES:
WATER SAMPLES:
TESTING: Cement  Sampiel
TIME DESCRIPTION

<_’J&b-\\- ‘/?C-’P/I:'A;, /C!;‘L Ctlg;rl}, :3—'(_‘)\\/1}' ZZ S Ad

e, (

-

-

IZUO Gt Towuid # /9
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12' QOr\ wh 24 ToadS,
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295 445 o35
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ﬁ LJ e ‘Tcn; Ceme ot On  0-28-9g
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WRTCAW

éeC/L fc;'f‘ fb\ '7'&-&_

See Ca.(m?_ TFaty fo~ b,_,{,.,vs')_

Mole Shee & 28" Goi.

‘Pé- MLY /‘/&”d?.(.

QObserver's initials ;.72/’ % 60'
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BE- ASKE,

2z G " N SHEST _ OF

CEMENT PUMPING DATA FOR: -

JOB NUMBER:

DATE: 10~ 26= 3¢
. START TIME:
STOP TIME:
CEMENT CONTRACTOR: _Duevichied
STAGE NUMBER: _-&
DESCRIPTIONS OF OPERATIONS:

CEMENT PUMPER: _ Kaumdo
NUMBER OF GAUGES:

INITIAL READINGS:
(HEADEA PRESSURE]

THEQRETICAL PRESSURES:
(CEMENT/COLLAPSE)

GAUGE ELEVATION:
SITE ELEVATION:
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Casing Tally

Broward County ASR Demonstration Project

Well: ASR Well
Depth: QI feetbls
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{ @ MONTGOMERY WATSON

L% WELL # /s2-z DAILY SHIFT REPORT

DATE(S): ,0-2¢-J¢
HOURS WORKED:

Broward County ASR WELL

Sun | Men | Tue | Wad Thr Fri Sat

X
Weathern tlear ovarcast rain heavy rain
BID PACKAGE: X '
' Temp. 32-50 §0-70 70-85 >85
CONTRACTOR:
Wind still med high
Humidity] dry mdgfata humid Repprt Ne.
X
SHIFT SUMMARY
« OBSERVER: M. £, &/ Skinm. START DEPTH: _ /o/»
; DRILLER: _$ne  Selylidd =~ BeR SchedF END DEPTH:  /ov o
: ACTIVITY: Lorpa, hide~ Sct  Casing.
“w  SUBCONTRACTORS: z
FORMATION SAMPLES:
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TESTING:
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1 @ MONTGOMERY WATSON

L | WELL # /#5<2 DAILY SHIFT REPORT
B

Broward County ASR WELL

Sun | Mon | Tus | Wad | Thr Fri Sat
)4
Weathen clear overcast . rain tieavy rain
BID PACKAGE: X
Temp,| 3250 . 50-70 70-85 >85
CONTRACTOR: X
Wind still med high
X
Hurmnidity] dry moderate humid Report No.
X
SHIFT SUMMARY
{ OBSERVER: __ M. Randal Silmrr START DEPTH: /u/.
L DRILLER: 750 Schu dt — o Clied F END DEPTH: (s,
ACTIVITY: pmmi,h LL,"G.-
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WATER SAMPLES:
TESTING:
TIME DESCRIPTION
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1 @ MONTGOMERY WATSON

o WELL # 4% Z DAILY SHIFT REPORT

Broward County ASR WELL

DATE(S):

HOURS WORKED:

(0-253- 5

Sun | Mon | Tue Wed Thr Fri Sat
X
Weather clear overcast rain heavy rain
BID PACKAGE: X
Temp. 32-50 50-70 70-85 >85
CONTRACTOR: X
Wind still med high
X
Humiditys dry moderate humid Report No,
X
SHIFT SUMMARY
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DRILLER: 7 %00 Sehuidt — PuRRe Schumid END DEPTH: /e, >
_ ACTIVITY: i
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FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION
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@ MONTGOMERY WATSON

w

WELL # /< 2 DAILY SHIFT REPORT

DATE(S: A~ 22~ 26
HOURS WORKED:
Broward County ASR WELL
Sun | Mon Tuq Wed | Thr Fri Sat

Weather clear ovwfsl rain heavy rain

BID PACKAGE:!
Temp., 32-50 50-70 70-85 »85
CONTRACTOR: X
Wind still med high
Humidityl dry madarate humid Report No.
X

SHIFT SUMMARY
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ACTIVITY: Dot Lale
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i @ MONTGOMERY WATSON

b WELL # /< 2 DAILY SHIFT REPORT

DATE(S): /i) 2/ P&

HOURS WORKED;

Broward County ASR WELL

Sun Mon | Tue { Wed Thr Fri Sat

%
Weatihen clear overcast fain heavy rain
BID PACKAGE: '
Temp. 32-50 50-70 70-85 >85
CONTRACTOR:
Wind stiti med high
X
Humidity, dry maderate humid Report No,
X
SHIFT SUMMARY
) OBSERVER: _ £and, Y START DEPTH: 746
! ORILLER: T _Soe Schundt END DEPTH: 2¢0
ACTIVITY; Lilor  Loe,
A~  SUB CONTRACTORS:
FORMATICN SAMPLES: Eueg {00
WATER SAMPLES:
TESTING:
TIME DESCRIPTION
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CH2M HILL
Hiilsborg Executive Canter North

800 Fairway Drive

Suite 350
c H 2M H l LL l Deerfisld Beach. FL
Cotiteiring 33441-1831
30 Vears Tel 954.426.4008

Fax 954.698.6010

Qctober 29, 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 14-Octeber 18, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC])) resumed pilot hole drillihg '
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

Vo

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11499.DOC

Enclosures

c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC
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CH2M HiLL
Hitisboro Executive Center North

300 Fairway Drive

. ‘ Suite 350
{ CH 2M H I LL Deerfigid Beach. FL
- Ceariiing 33441-1821
. )’0 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
T pilot hole to a nominat 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

/ﬁﬂ%@%

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

DFB11419.D0OC

Enclosures

c: Bob Leonard/BCOES
Anne Murray/Montgomery Watson
Members of the TAC
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CH2M HILL
Hillsboro Executive Ganter North

300 Fairway Drive

| o Suite 350
c H 2M H l LL Deerfield Beacn, FL
Celebrating 33441-1831
50 Veuri 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:

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

Weekly Summary (September 30 — October 4, 1996)

The drilling contractor (Diversified Drilling Corp. [DDC)) installed, developed, and
sampled four pad monitor wells at the ASR well site. Completed setup of equipment and
begin pilot hole drilling with 12-1/4-inch bit with mud circulation at the ASR well.

Per General Condition 16(c) of the construction permit, this letter also serves to notify FDEP
that remedial measures of the northeast pad monitor well at MW-1 have been completed.
Water quality per the attached table demonstrates that water quality has returned to
background levels.

Schedule for Next Week

Conduct pilot hole drilling to approximately 400 feet bls. Conduct geophysical logs on the
mudded borehole. Ream pilot to nominal 35 inches and install approximately 400 feet of
26-inch-diameter steel casing. Cement in place with neat cement via pressure grout method.

Sincerely,

CH2M HILL

o) Heoiea™

Peter J. Kwiatkowski, P.G.
Project Manager

DFB/11406.DOC

Enclosures

c Bob Leonard /BCOES
Anne Murray/Montgomery Watson
Members of the TAC
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CH2M HILL
Hullsboro Execuiive Center Nonh

300 Fairway Drive

Suite 350
{ e CH2MHILL Deerfield Beacn. FL
’ Celehratiny FssE
: ).-0 }.f}h Tel 954.426.4008

Fax 954.598.6010

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 P

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11362.D0OC

Enclosures

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



CHZ2M HILL
Hillsboro Executve Center North

800 Fairway Drive

- ° Suite 350
l CHZM H I LL Deerfield Beach, FL
Veledrating 13441-1831

)"0 Years : Tel 954.426.4008
Fax 254.698.6010

October 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 cormers 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

o | ez

Peter J. Kwiatkowski, P.G.
Project Manager

DFB/11317.DOC

Enclosures

c Anne Murray/Montgomery Watson
Members of the TAC
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CH2M HILL
Hillsparo Executive Center Norn

800 Fairway Drive

’ - Suite 350
Q 9 CHzM H I LL Ceerfield Beacn. FL
- i 330411831
dletrglng
50 }',5-, E 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 Demonstrafion
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.

Scheduie 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

R 2

Peter J. Kwiatkowski, P.G.
Project Manager

DFB11278.D0C

Enclosures

c Bob Leonard/BCOES

' Anne Murray/Montgomery Watson
Members of the TAC
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@ MONTGOMERY WATSON

WELL # ... - DAILY SHIFT REPORT

DATE(S): I9-/L-FE

HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tus | Wed Thr_ Eri Sat

heavy rain

Weather Qe'ar)

ovearcast rain
BID PACKAGE: _
Temp, 32-50 50-70 70-85 >B5
CONTRACTOR: , C/
wWind still mad high
—
Humidi dy ¢ modemte ° humid Report No.
v { p
- SHIFT SUMMARY
OBSERVER: &, 26! $& e START DEPTH: [0
DRILLER: =57~ 8- b ds END DEPTH: ¢ -
. ACTIVITY: Dl iz
4 SUB CONTRACTORS: — .
FORMATION SAMPLES: T PAL
WATER SAMPLES: Evore 7
TEST[NG: Al TGy i, {ﬂ" ’
TIME DESCRIPTION
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@ MONTGOMERY WATSON

WELL # X....- DAILY SHIFT REPORT

paTElS: < -/7- ‘(¢
HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tus | Wed | Thr Fri Sat

=
Weathen clear ovarcast rain heavy rain
BID PACKAGE:
Temp. 32-50 50-70 70-85 >85
CONTRACTOR:
Wind still med high
Humidity] dry modarate humid Report No.
A _ SHIFT SUMMARY
OBSERVER: _ 44 .4 ,A,,,,, - START DEPTH: /07
DRILLER: T TS Sebeaet END DEPTH:
ACTIVITY: e J\‘! P
SUB CONTRACTORS: —
( ‘ORMATION SAMPLES: S Ao
WATER SAMPLES: Foe o Y
TESTING: DM Lrvetius i e
TIME | I DESCRIPTION
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@ MONTGOMERY WATSON

) WELL # X4 DAILY SHIFT REPORT

DATE(S): G-/ F-I&

HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tue | Wed | Thr Fri Sat

X
e Weather clear overcast | rain heavy rain
BID PACKAGE: e .
Temp. 32-50 50-70 70-85 »85
CONTRACTOR: . e
Wind C’W med high
Humidity dry <@) humid Report Na. |-
SHIFT SUMMARY .
OBSERVER: __ Ziady Sknm - START DEPTH: [20©
DRILLER: T e Schmidd | END DEPTH: 1200
ACTIVITY: Doy lun gt
\‘) SUB CONTRACTORS: - :
FORMATION SAMPLES: ot erFer Scrple fo.  Fehgenad
WATER SAMPLES: i "
TESTING: —
TIME ‘ DESCRIPTION

Cr90p« O $i7e YO CLCLK_({CVG@.,MMJ‘-

0573()~ {N‘H-e/- ,;{f)eq,—_f ot ée -C}fe d( pa.\r{lf(oid"{e /M('f#t’fz'ﬂ/.
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WRTC401W Observer's initials 21408
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@ MONTGOMERY WATSON

) WELL # 4.4 DAILY SHIFT REPORT

DATE(S): ?-/8- ¢

HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tue | Waed | Thr Fri Sat

Weathen clear/ [ ovaftas rain heavy rain
BID PACKAGE: o/ (v
Temp. 32-50 50-70 70-85 >85
CONTRACTOR: , Q
Wind @/ ¢ __med” high
Humidity] ay (§ moderate / humid Report No.
SHIFT SUMMARY
OBSERVER: 22_1.«_10"& Sé’{,mg( START DEPTH: 240"
DRILLER: oo Schomd? END DEPTH: /200
ACTIVITY: Doms T rh
)y SUB CONTRACTORS: "
FORMATION SAMPLES:
WATER SAMPLES: A End o T,
TESTING:
TIME . DESCRIPTION

0800+ on g4 L. Ter
O245 = St Te57,  Site Aowd @ wx m 20.10%"

el Ll : ;

. @ 300&%;“, Pam;ﬂé, @ Sz!&;fm' bfau d[)(.,,\ \/: 7' z\ l
liso - s ding e
FF e, VD dhin @ 293
34§ - g st '
o g,

Specidec CapacB S Su, . .
red  Lderter (gul — 9_0': G\\ é s ;‘fl/ﬁ? = ]2y /dp.f/.

02 O s,
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WRTC401W Observer's initials __“Z1Ze-
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CH2M HILL
Hrllgpora Executive Center Non~

BOQ Fairway Drive

.{ 7 a i Suie 350
i CHZM H |LL Deeriieia Beach. FL
- P, 33441-1831
- "a r Tel 954.426.4008

A
Fax 954.698.6010

September 18 1996
103715.A0

Mzr. William W. Cocke, P.G.

Program Manager-UIC _
Florida Department of Environmental Protection
P.Q. 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
v 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

[ 75,7 Dlcee

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

DFB11212.DOC

Enclosures

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

( WELL # M, DAILY SHIFT REPORT

DATE(S): 2/ 4 / 9o

HOURS WORKED:

Broward County ASR WELL

Sun Mon Tus | Wed Thr Fri Sat

o
Weathen clear overcast rain heawvy rain

BID PACKAGE: -

Temp| 3250 50-70 70-85 Q:
CONTRACTOR: ——

Wind Qiﬂu ( med ) high
Humidity, dry @ humid Report No.

SHIFT SUMMARY
OBSERVER: gn(l,/ SKape v - START DEPTH: . =~
DRILLER: i el Selmmicd T END DEPTH: =
ACTIVITY: Cg&%m'#-r‘un M% - P!e\‘mn ﬂp_ﬂ'u«_ TS
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

1320 = O SHe. Conlrction s Schedded £ 1400,

[ qo o - C.O.-\S'fruu‘f[-'w\ NHE

™ » b .
— Ay Nhurny SS$n ol Bevrse g, driliy. 7effy + bevelpsas?.
~ St Ardpga

- Pete K.
- QM‘? skimy,
= £ad M?
| - LJCL«"h-‘.B_ O Pfeli'wi-w./ presivee opse-
1620 - Shot zer |

,—1)‘0 - Eﬂd 7-
:{ a--Jl' d ’ f] : 9 ~
/ - L e 2 2r ia e Q /CJC?J, 7o S, A+

oﬁ:’(ﬂq{ - A . .
WRTCA0IW T @ Owe, oL iole Observer's initials W@L

PAGE 1of( _
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SEP-18-95 11:2@ FROM: MONTGOMERY WATSON PBC! ID: 4075868834 PAGE 2

@ MONTGOMERY WATSON

( WELL # Monitor PRESSURE TEST DATA

Broward Caunty ASR Manitor Walil Dats: 2/10/96
BID PACKAGE 25-88
'CONTRACTOR: Diversified Drilling
PROJECTMANAGER:  Anne Murray

COUNTY: Broward DESCRIPTION QF CPERATIONS: 8" casing pressurs
OWNER! Broward County tost :
START TIME: 8:00 INITIAL READINGS: 100 psi
FINISH TIME: 10:00 (HEADER PRESSURE)
TOTAL HEADER
TIME |MINUTES| PRESSURE COMMENTS
9:00 0 100 psi
8.01 1 100 psi
g:02 2 100 psi
9:03 3 100 psi
9:04 4 100 psi
9:05 5 100 psi
:06 6 100 psi
907 7 100 psi - - -
2:08 8 100 psi
$:08 8 100 psi
2:10] 10 100 psi
8:11 11 100 psi
9:12 12 100 psi
813 13 100 psi
o114 14 100 psi.
9:15 15 100 psi
g@.18f 18 99.75 psi
8:17 17 59.75 psi
9:18 18 99.75 psi
9:18 19 89.75 psi
920, 20 $9.75 psi
9:21 21 99.?5 psi
922 22 99.75psi ]
9:23 23 98,75 psi
9:24 24 99.75 psi
9:25 25 99.75 psi
9:268 26 99.75 psi
9:27 27 99.5 psi
¢ o928 28 99.5 psi
9:20] 28 99.5 psi
.30 30 99.5 psi

R=99% 4075868834 09-18-96 12:27PM P0O0Z2 #30



SEFP-18-86 11:20 FROM: MONTGCMERY WATSON PBC1 ID: 4@75858834
I TOTAL | HEADER
' .IME |MINUTES| PRESSURE COMMENTS
9:31 31 89.5 psi
&:32 3z 98.5 psi
9:33 33 99.5 psi
9:34 34 99,5 psi
9,35 35 99.25 psi
9:36 36 €9.25 psi
9:37 37 58,25 psi
9:38 a8 99.25 psi
&:39 a9 99.25 psi
9:40 40 89.25 psi
9:41 41 29.25 psi
9:24 42 89.25 psi
9:43 43 $8.25 psi
9:44 44 98.25 psi
9:45 45 98.25 psi
9:46 46 99.25 psi
9:.47| 47 ' 99.25 psi
9:48 48 88.0 psi
! 9:49 49 89.0 psi
9:50 £0 99.0 psi
:51 51 89.0 psi
Whe 52 99.0 psi
9:53 53 99.0 psi
9:54 54 99.0 psi
9:55 §5 99.0 psi
9:56 56 48.75 psi
9:57 57 88.765 psi
9:58 58 28.75 psi
$:59 89 £8.75 psi
10:00 &80 §8.75 psi
! 3 ol
Certified By: SRRy %4 !fr/» o Pressure Decrease: |.25 psi

R=93%

M. Randdl Sldnner

4075868834

09~18-96 12:27PM

PAGE 3 _

POO3 #30



@ MONTGOMERY WATSON
']/

ﬂ- WELL # .4 DAILY SHIFT REPORT

oates: 9/ 10/9¢

HOURS WORKED: 4 4

Broward County ASR WELL

-

Sun | Mon { Tue { Wed | Thr Fri Sat
x
Weather clear }” overcast rain heavy rain
BID PACKAGE: Q
Temp. 32-50 50-70 70-85 >BS
CONTRACTOR: ——
Wi“dz fﬁu} @ high
Humidity oy J@y humid - Report No.
SHIFT SUMMARY
OBSERVER: Siane e START DEPTH: —
DRILLER: T Sohwasdt END DEPTH: —
ACTIVITY: " Drelipye  aEE
SUB CONTRACTORS: -
FORMATION SAMPLES: —
WATER SAMPLES: —_—
TESTING: ot oS
TIME DESCRIPTION

O30~ (>, site G» presion Tesr

-2 f’s,-'//%.
= Called Pote K
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CaSr'.too (5 & /04 s,si, ¥ bt beer l'd.:r.':?
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WRTCA0IW Obssrver's initials S3-7 Z2Ach
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@ MONTGOMERY WATSON

WELL #xL.4- DAILY SHIFT REPORT
DATE(S): ?/ /1 / 24

HOURS WORKED:

Broward County ASR WELL

Sun | Mon | Tue | Wed

Thr Fri Sat

<
Waeathe clear ovarcast rain heavy rain
BID PACKAGE:
Temp. 32.50 50-70 70-85 >85
CONTRACTCR:
Wind still med high
Humidity dry moderate humid Report No.
. SHIFT SUMMARY
OBSERVER: START DEPTH:
DRILLER: 308, .rcff.w. END DEPTH:
ACTIVITY: Hb:g 0 A Q‘w
SUB CONTRACTORS:
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCRIPTION

— NO Oé"SC’T‘U@,— OA 5,"7@,
~ Drilles oS Q[,‘mg;,‘g

- Ao Cfd‘t’l‘lina mL“I'-U"f/.

WRTCA01W

over o fever jo.

a

Observer's initials ‘7/*77@'

PAGE 10of 1



, @ MONTGOMERY WATSON
i .

WELL # M.+ DAILY SHIFT REPORT

DATE(S): ? / I / 96

HOURS WORKED: '

Broward County ASR WELL

Sun Mon | Tue | Wed { Thr Fri Sat

p.d
Weather clear overcas rain heavy rain
BID PACKAGE: u
’ Temp. 32-50 50-70 70-85 >85
CONTRACTOR:
Wind still high
Humidity dry @) humid Report No.
SHIFT SUMMARY :
OBSERVER: W START DEPTH: /Joop!
DRILLER: o Schmidt END DEPTH: Jo 2.5
ACTIVITY: Dilegd  hile
SUB CONTRACTORS: —_
FORMATION SAMPLES: Fuves O
WATER SAMPLES: Evey 38
TESTING: Head prescuce.
TIME DESCRIPTION

'SOC)- On S"{Q, S‘l’uv'*ﬂ" is

7 S het oa cole. Waiki L
] | e, Naits. r ,\e 2
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} oot in Fhe M iy [ el Wit du
X o@ 5-716 .
WRTC401W T Observer's Initials “Zun #<'
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@ MONTGOMERY WATSON

WELL # ... DAILY SHIFT REPORT

DATE(S): ?/ /3 / 9¢

HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tus | Wed | Thr Fr Sat
i,
Weathen W overcast rain heavy rain
BID PACKAGE: JE—

Temp| 3250 50-70 7085 | C__>85 D |

CONTRACTOR: p—

Wind@l/ med high
= —ay
Humidity] dry CW_‘W-’ humnid Report No.

SHIFT SUMMARY

OBSERVER: 12, o iy Y Konne « START DEPTH: /024

DRILLER: B¢ Schumd END DEPTH;:

ACTIVITY: Detll a0 Moadhe 2sqe.

SUB CONTRACTORS: -

FORMATION SAMPLES: Every 40
WATER SAMPLES: Kedle $piem.
TESTING: Z;d Dlogrice et
TIME DESCRIPTION
O700~ Dn ¢ 0 :
o7 r\g\JteJ *!epcu*m‘; Rt Tevevse anr ‘Orovn o s*
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!\L“Llss D bt < Plugged \L‘{S e D“ﬂat{v 4o deift Cuna 10258
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1536 5:% o open duny Ppe YT e o Fife
N A DY TS Toeu '
‘ olt ot
WRTC401W Observer's initials 22X 57—~
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CH2M HILL
Hilspore Sxecuive Cerie- Nortn

300 Fairway Onve

. P Suite 350
i{ g c H 2M H I LL Deene Beacn. FL
- L i, . 33441.1831
- TC i Tel 934.426.4008

Fax 954.698.8010

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, 1986)

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.

Schedute for Next Week

Conduct casing pressure test on é-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

Yy

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

DFB/11185.DOC

Enclosures

c Bob Leonard/BCOES
Anne Murray /Montgomery Watson
Members of the TAC
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CH2ZM HILL
Hillsboro Executve Center North

800 Fairway Drive

@ cHzmHILL et
- elerriiie: ' 33441-1831
e i
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

(e g Rz

Peter ]. Kwiatkowski, P.G.
Project Manager

DFB11127.DCC

Enclosures

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



fundwes [eniu|

8.8
[£51
gSE

a1'L
AN
Se L

Sty
19¥%
6EY

25
Svr
8l

9re
o2
061

9L
ELL
1E°L

ezt
0€
652

e
G
0

ol¥
092
44"

$9'9
S9'g
9g'9

951
8Ll
051

99
gLl
0L

80E
25y
00

vz
£6°9
gL

£es
obs
S6¥

0z
s'ie
B

16/91/1
L6/6/t
16721
96/92/21
06/81/21
96/L1/2L
96/bi2L
losrezny
96/12/11
96/PL/LL
96/L/4 4
96/1E/0L
96/v2/01
96/LL/0L
96/01/01
96/E/01
96/L2/6
96/02/6
96/E1/6
96/9/6
96/62/8
96/22/8
96/8/8

L-MIN
L-MiN
L-MIW

SO

{iyBw}
sal

Hd

{woyoywiny
Aunnonpuod
MS-Mind

{1/6w)

apuouD

{ibun)
salL

Hd

{waoywn)

Auanonpuo)

2S-Miid

{y6w)
clal e}

{i/Bw)
saL

Hd

{woyoyumy}
Auanonpuod
MN-MiNd

(1/6w)

apUOIYD

(vBw)
sal

Hd

(wayoywn)
Apanonpuod
3N-Muid

(yBw)

EPLUOYD

aeq

2

ejeq ANEnD J91EM |I9M J0)uo ped

109loag uonensuowaq HSY Ayuno) premosd




MONTGOMERY WATSON
et A, y
A= bt L NE Notes
4 (_,n'wvb‘t"'-";!c DeiCr'lh_rON
. \} 2 o - f\} _,'111‘
Mw -l 5 "BISES ASR N I ES AL
- :Z—(ﬁ”l_’z"l(:’fdfi-t‘ﬂ C Tl fomid ,-.:.- C(‘m‘,ﬁ-'Sid oL wad 4;{-5'-‘,.7).“'7’&3‘;‘/
;9’:-\/'-'" - Dl S Se Vo nera 24 ( ""Pcplmu.m 3 '}- . L'-(E.L"‘)-
— - - X ; 7
Taderual L HE - SR Al Aec MU IV

Z_m‘JL’.‘ o B ‘/4’6 f- .{)‘.SO N

- DCS—(—V‘;",-,'}“/'(_'/\ : Z.(-Mc-‘ fnba‘&7lo"f'(’/—€“rumu T\. i, e Ol
s v A =

N, ,.A{/u}z 7’2(‘!
~ [ ”

; b
Aore Fodeled  Cotle, #¢ Ceompated Q{c(}/‘ o,
SIS ..\('Lwi:,-;_ Dloy, sl 7 Gastogome . Cederd  (Comm= hog
’("r\fS. Ll o/m apavtrec ("'m;rq e Und Condia

e

S seil  Coopfri/
] . . 4 [
[, N TR A de-hoded  on Cr_ﬂ‘!a: it "[(:f sea s Aaer. [“k/

[ pia’o- c fe b Kaclinide  Au A n'.:‘\-IJM N ( Fruge- c'(‘c'_ -&LJC.[[': 1 e )
- j—c/cq“zla-(‘:'(:z Zipm ');?ﬁv' L edc /?Lu:f (.4 /fuu'?‘ic‘.x\ s

&

el D850 Fao

= DG.‘.C “'tf,‘-‘.f'(.. 7 ! (/é"/é‘ o 3 I\ é}f'g\}/ Lo O/r'tx- C’/Q{t/. (—)/c;,i 7{;(_

Cualrzyn o
'f/.t-’_, e tire st ed w )h"ﬁ (.")\.;L[((;/ Ligpes NTe. e o Ad~ ‘A".;:."’—’_(
L f'a.,f/ ;L /1(‘:([-'!’&1" b NTr AT g Ol
-

DMErYYS /?,’\,'?_’ -‘;:_, oA - Af'{,‘ Dt 'x;.'
e ‘ . A i /
~ Teleatidicadi . L _fot':.:('\ wiver L mmitioa, (Uf’,«‘.’e*‘ i s P -4)

el s / (T

A Ppere. ¢ o . Tasidice {
77 <+ 77

T ey b o PO - Yoo

DfeaSHte
4 :
Cofoirs t{ﬂ 7 \S'-Q/a LinesStqa [ .Ift‘ oA A( acle d'/' 14 ‘/c\.._‘.'_f 5

Vicdle . Clap i< nediee A yddg in Codlipe . Line fx

- mjtr-}c#r'r-\: CGireen é’f‘-:"y Ao L’!.J;// Donis e C/¢:;/.

7

R e 4
neey colnile % Aen deSCoipP

- fd@h‘#"{;(‘d#”ff\_ b /4)”(44 ‘j‘CL C‘ fd V]-c.+{[j\ C -ZU'.I’.\./(" /bﬂW‘?%a.--« ) .

d:&“g,ws'h-i' Loy e Prace diye hye 7he  Proliod iacrealz in
e Sdene

Torev t  SYpot - dbae (Tb)
- T)Q SC{‘,"{""T}."L‘A by Lﬂ_]l\n“te I /}!{‘Jnuﬂ_ "7“1

rlnc:.l Ty oAy . l/."
~
r/\cfudi."g Aocodide. g pu( I CFer s Lv} e ke Stoe . @ o Claf7d cere

flgcb//, jepraseated i moendie Y 0 o &7 ic.__( ey ¥, g/
- i L4 rad
G0O-95 (10/83

gy



MONTGOMERY WATSON
e ’J s

Notes
\

Date - ¥/28/~C

'é\;f_).-\.m /\.' ] ro /1,.-_ i /{,\ req }Z/‘ —}:‘ -
4

—

. -

CXropppmrcio D (el A e e P
v

N
&Y
<
=3
o
s
N
R

T L AT T

e Cemten Yoo o -

A
-

Cempntl _Cyg Corm = (Ah-' . T 7‘*)- ?,(\ Clasrs
’_“ e ‘7' Lo

oot . - -+
RS CSRGVE T Jﬂ";.-'ﬁ- =~

- -
- ~ G , o e IR -

"\-.'.‘.“-m"l_'{ oo D ay . Coldy anele AT T I R R R L (el {/
N - Pk [ E

oo 4‘--;.-_,‘1’11’;—’ Aiomn i

P

T Z‘/en"/, 'l/(‘7‘/ A4 'SL"“‘_,] o Z//yx_._) }‘(;_x: .

o

30-95 (10/89)

R



SEF-25-86 13:@3 FROM: MONTGOMERY WATSON FBC1 ID: 4@758s88834 PAGE 2

{ @ MONTGOMERY WATSON

WELL # M..+-DAILY SHIFT REPORT
DATE{S): 5‘9 / ZG / ; G

HOURS WORKED: i

Broward County ASR WELL

Sun | Mon | Tus | Wad ! Thr Frl Sat

g

Weaathen @ overcast rain heavy min

BID PACKAGE: o
Temp, 3250 50-70 70-88 »85
CONTRACTOR: Ty uysrired e (_)
Wind ( sl mad high
/
Humidity] dry madarale humid Report Na.
SHIFT SUMMARY—— - - - o e
OBSERVER: L uds Siianiy— START DEPTH:
DRILLER: Z  Robh SchpcdF END DEPTH:
{ ACTIVITY: De'fot hulm.
- 8SUB CONTRACTORS:
FORMATION SAMPLES: EVery /0
WATER SAMPLES: 4
TESTING:
TIME DESCRIPTION

= Orifley (e gk Y D60 .

, Mised mod & Tasopod iaYe
hole e “ "hrre

il o ' ‘
il vt Cemast Pls. ¥ Sdy,i Pl hsle Hs oo )

Q.
] d M

On s
o Lr ot Q/Nl\iny belse. §oa'. This c/c,*k
T‘Caz QLeA pate'| Témdre -

PAGE Tof I _

R=99% 4075868834 19-05-96 02:10PM P0OO2 #23



SEP-25-9B8 12:83 FROM: MONTGOMERY WATEON PBCI1

@ MONTGOMERY WATSON
{

ID: 4@7585688534

PAGE

WELL # /M-l DAILY SHIFT REPORT

Broward County ASR WELL

DATE(S) 3’/& '7/‘.'}r
HOUNRS WORKED:

Sun | Meon i Tue | Wed Tir Fri S-u
A
Wuil!hE!HC ’a;ﬂ-; K ovearcas! T heavy rain
BID PACKAGE: . Ppeieeiastil e ]
Temp. 32-50 50-70 70-85 ( =83
contarcTOR: 1 iwersFied U e LTI
Wind ( still - med hxgh
Hurnidity] dry 4 mo;jurata humid Report No,
o L
TTUBHIFT SUMMARY- - o T o
OBSERVER: 12&45 Sk pier START DEPTH:
DRILLER: “8oh Sdamat END DEPTH: P4t
:% ACTIVITY:  Pilot Rels.. . - SR
SUB CONTRACTORS:
FORMATION SAMPLES: £very JO!
WATER SAMPLES: 7 . -/N&— - e
TESTING: ~NA=
TME o DESCRIPTION
G700 - R«NJ Sk/wq-
\ J OMS*“‘- MC" WI'H\ B.QL &_}me(_,f. D" ”"‘3 @
©30' L. !
gqmrfc: are Greew Rawthorn c(aj ard Limestene, il w1, e
-14‘0_0-‘0{{@'{! -
630 ~ oN S
@f “cr "
) v ot go9¢ 4
Eulge
: *woation Stoar rfiervalnuas
19100 5 st

t -
(T30 - @ﬁ‘;,&z il %’ gmﬁm

WRTCA01W

R=99%

J hathed 41 Fhe mr\/&'.“t'r«j:

4075868834

s it f:(u.ﬂ-wj;qgw-

PAGE 1of | _

49-05-96 02:10PM POO3 H#23



SEP-35-98 132:84 FROM: MONTGOMERY WATSON PBC1 ID: 4@75868834 PAGE 4q -

; ‘@ MONTGOMERY WATSON

WELL # Mmusel DAILY SHIFT REPORT
L A

un | Mon | Tus ! Wed | Thr Pri Sat |

>

Broward County ASR WELL

weamr/“a;? ‘ overcas! rain heavy rain
BID PACKAGE: o —— _
' Temp. 32-50 50-70 70-85 (//;-B.": .
CONTRAGTOR: 1.:pr.¢ dind o ey s
B Wind siill C med high
aall —— T S
Humidity dry (F maderate | ~~"Tumid Report No.
U '
2
_SHIFT SUMMARY. - : : :
OBSERVER: __ &0 0 K e START DEPTH: $'&g '
_ DRILLER: R A s END DERTH: /oo
] ACTIVITY: Blod_date = Losgin
SUB CONTRACTCRS: Gosghsgucrr " L
FORMATION SAMPLES:  Phey, Dt
WATER SAMPLES: -
TESTING:
TIME DESCRIPTION
//JDC.') - {Q&M J/ bkfx‘n.«-,’ A Spr’.e. DeMers G Psq_;:nr;? 7 Dwill
12145~ TNen «
s - ﬁ“ i ldg, 'PJ‘Q--.--\. ‘96’/(_.\_ f"zmi\/}'-’, /'T/G(LJ'{"LOW\ ;;J.mﬂ-{‘:‘.w'
g -D“l\"‘:;s «t 9I2 Fgf‘}u.x‘?’:w ¢ e ‘ '

&y s"" e A{l“' a.,S""Jﬁ ; " K

/‘/{ adlc C ) -/,f____f aa '5."14'3 5/ ,) it tor Cfs- lagar F, _)
/ _"-?"_,-, - h . L .-i- . .

&N 49 et d 9_\.’.51 . T et /t('é;j T F"-‘"’E’ ce Lo Fo

Tlé"“r‘ Laariid § ~/e:.| /;.‘a/: ’Gu'

DTN St -
(‘{\1'./ (“-":}"f-" “,‘! q&:’ll. ¢ ?’{,J:‘ C/sl-')'\a‘ﬂnou_{l FHJ

- ~Aa "":-: '\:)“" .ST?’O
lGie - .
( 44 e .'( ﬂ;,l ol Pé.S" lbh ”“I r..”ﬂ-‘- y . )
- _/; bR el R Jet PO5Ei L r/,,/ Do
FATA-TN o .ty O br.'” ¢ "’"’4""7"{'
) — e . i
. e ///' o X i .?595 . S"?"“‘-/F‘- S"-dhu.-..omq;e Fow.
wWRTC401W Ohserver's initig

R=00% 4075868834 09-05-36 02:10PM P004 #23



SEP-a5-8968 13:24 FROM:

'{’F /5 - TD @ /.OOO"'. C{rg..‘.:_,»,__l:.‘&
Y3 -

TES o ThoM
i?v.. P AC"?‘,?{? @N.Si*e
" B Jc‘yi‘-'g doww b h

Loieed

) )
ﬁtﬁ.’f‘i’.ﬁ:"rr Clvee ofhe j\c.]{'-

Teol Ay

led s -
- \) beon stek wf
e ] _L\E’\\F‘f U’\“ c'l(?d_..

N

‘uf( ¥

- ol Site

=s

wRTC401W

R=99%

MONTGCOMERY WATSON PBC1

ID: 4@758588834
H 1
.i"\.ér«ﬁ.' Qf‘ [ 3) ;}"—" e,
U
4
Y5 N 20.ma.

& /.‘:; (ra f‘( Mo ey,

-0

BPAGE

- Obsarvers initials %id‘y

PAGE 10of 2

4075868834 g9~-05-96 02:10FPM

POOS #23

5 -



SEP-P5-95 13:84 FROM: MONTGOMERY WATSON FBHCI1 ID: 4@75868834 PAGE B .

J @ MONTGOMERY WATSON

WELL # ¢ . DAILY SHIFT REPORT
HOURS \33::(:;: ' 13‘7 6

Sun | Mon | Tus | Wed | Thr Fri Sat

Braward County ASR WELL

=
Weather™ clear  overcast ™ rain haavy rain
e

BID PACKAGE:

Temp. 42-50 50-70 70-85 S85
coNTRACTOR: D) eyt i/ R C .
Wind ( stili Z med / high
Humidity d C cdaraia humid N
umidi ry m ral ’) UM Hepo 0.
' k4

, . _ SHIFTSUMMARY .. . .. .
OBSERVER: __ £’ Sl START DEPTH: /(1)
DRILLER: e BT P END DEPTH: /Aus
-_1 ACTIVITY: lon  potpd Aale
‘ 8UB CONTRACTORS: <
FORMATION SAMPLES:
WATER SAMPLES:
TESTING:
TIME DESCR!PTION

1408 - O k.
= Dreilless cove, (‘omm-‘na_ aed o Anle 'Qu- IL?;LH'-
For BN .
/S )—‘Iéu Tl Orem, éa%m o 9?5‘:

C Caned Fc:,%t‘. e |
A )

4 L*ic Y -
Ve Sudpadt o/“y Zoug, bl Al af batm.

iy /8 fntel ";JD .;{&i

- Zd ) |
FEY CO aded .
L):Uf\("_i,,‘ﬂ'cd ):,ﬂe ) 'Z?;(’f’ %;’gj hﬁ'_““‘”-
oS &&: ’n .:.u;.'(‘.'o.:{_ LYSLL TP

2o .. ORE SHe > ANl g @‘?@Pyl igh?.

I

/&

wWRTCA01W Ohserver's initials 7-1-6?
PAGE 1of I

R=30% 4075868834 09-05~96 02:10PM POO6 #23



SEFR~-95-965 13:94 FROM:

1 @ MONTGOMERY WATSON

MOMTGOMERY WATSON PRC1

ID: 4@7586E8834

PAGE 7 -

WELL # Hw-l DAILY SHIFT REPORT

DATE(S) __ M
HOURS WORKED:
Broward County ASR WELL
Sun | Mon | Tue | Wod | Thr | Fa | Sat.
‘>;I
Weather Q -c.lua.r’;_, ovarcast (N’E‘l‘l:\ hoavy rain
BID PACKAGE! - e
' Temp. 3250 50.70 (m-as ) ==~
CONTRACTOR: d N T
Wind sill mad high
e
Hurmidity dry ( moderato humid Report No,
b L’L
SHIFT SUMMARY -
OBSERVER: RMJ-; CKinwpr START DEPTH: 2, . -
. DRILLER: T See 0y et END DEPTH: ¢. ¢
! ACTWVITY: Ot Ceme o & Cmsba
SUB CONTRACTORS: ="
FOAMATION SAMPLES: -
WATER SAMPLES:
TESTING: -
TIME DESCRIFTION
{4y - ~T e sl S s e ‘
% rood, Kaady - on e Cr.&.fu';. APty i(-{'i"il'\ S 9 ey Do

/8¢2

P - Akl
/i:‘.' -‘, )-,'; - LL/“IJJ‘ "
s e
R W eldy;
1202 - Weld: ;,g
{79 '

'
V745~ 0\
15-‘5 Lo~ Lu".'\'i.\»")__
WRTC201W

et r‘L"-;' c" .

- Toiwk A

%

/a7
L,

~!

v ¢
43
Sy
Gof ?
VRS
£ 9

¥

VY

n/ Cectealozes g,

4075868834

Qbserver's initials _

Q)P

£ Iy ey

B

PAGE 1of 2

09-05-96 02:10FM

POCT

#23



SEP- 05-865 13:85% FROM: MONTGOMERY WATSON PBCI1 ID: 4875858834

ST Pee /O
935 1O/
1F47 7 w2
704 - w13
A1 = sy
(933 = Jafr /3
| sy~ /5 -
0 fl I3
2008 1T RS
nO e T fF A D
Cdods T e J o

2100 ~2¢n 21

’_2’2¢"=0~- C‘(_m«,’ahﬁlec/ C_"zt.SfH?, Peon 7O 356"

S"/cw-;-4 Ve ;f?a.-n 7;@»—:,’@,/3,%?3,

‘7 ’)‘;_' /- - -
e Sl ;—f&‘m te 1:5 .~ J:J /(“ ?7-'11 i me Ly (ﬁ""'-‘*‘?"”--r?{?\.
0{"\ el ':/j “

. 'f ‘u\

-: "--. - LL," E{ c{i-,lﬁo‘! [ /{f‘ﬂ (Jl"\f' p}d]l@? -

(‘3 ,O G T oo DU it C aAar Yy Uﬁ)

d"@é‘/'s - 2_:'_‘-')"1 o o f\’lufct '/H‘.JD 3‘{, ] L'Jd—

OClog - Tre - {1 T4

\og -

- QL/ v

CU2 & IShfpal & a4l -min.
O3S Fort 707 an a7 130 Lé¢
T D5 End (ohapad  of 134 4/
OO0 ~ o Sl

Copy

Nth401W Observer's Initials A

PAGE 2cf %

R=99% 4075868834 09-05-98 02:10PM PAO8 #23

PAGE 8



3

-

CHZM HILL
Hillsbora Executive Center Nornth

800 Fairway Drive

Suite 350
CH2M H | LL Deerfield Beacn. FL
.o 33441-1831
A l}r ) r.x rs Tel 954.425.4008

Fax 954.598.6010
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, 1596)

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. ‘

Scheduie 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 <e.

Sincerely,

CH2M HILL

W

Peter J. K{viatkowsl::i, PG.
Project Manager

DFB11127.DOC

Enclosures

c Bob Leonard /BCOES
Anne Murray /Montgomery Watson
Members of the TAC
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Summary of Casing Depths and Cement
Quantities




Appendix D
Summary of Casing Depths and Cement Quantities
BCOES ASR Demonstration Project

Weil

MW-1
MW-1
ASR-1
ASR-1
ASR-1
ASR-1

Casing Casing Wall Casing Date of

Diameter

(inches}

14

8
26
16
18
16

Thickness Depth Cement Cement

{(inches)

0.375
0.575
0.375
0.5
0.5
0.5

(feet)

400
290
397
995
985
995

Event Type

8/23/96 Neat
8/30/96 Neat
10/11/96 Neat
10/26/96 Neat
10/26/96 4% gel
10/28/36 Neat

Cement
Interval

(feet)

0 to 400

0 to 980
0 to 397
0 to 990
0 to 990
0to 70

Cement

Cement

Quantity Quantity

{sacks) (barreis)

619
835
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
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APPENDIX F

Lithologic Logs
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3 @ MONTGOMERY WATSON

WELL # ASR-1 LITHOLOGY DESCRIPTION

BROWARD COUNTY UTILITIES WTP ASR WELL

CONTRACTOR: UCiversified

TOTAL DEPTH: 1140 feet
COUNTY: Broward
OWNER: Broward County Utilities
DRILLING METHOD: Mud/Reverse Air Drilling
DRILLER(S): Joe Schmidt
DATUM POINT: Pad level
HYDROLOGIC UNITS: Biscayne/Upper Floridan
0-10 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 driiling mud.
Soil 30%, brown to black, organic rich.

5-10 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.
10-20 as above
20-30 as above '
30-40 Shell, tan opaque, recrystalized and low Mg caicite constituents, some are etched,
breakage is common (possibly secondary), including gastropods and plecypods.
40-50 as above
50-60 as above
60-70 Limestone 90%, tan to medium gray, wackestone to recrystalized packstone, contains

carbonate sand- bioclasts- and trace quarts and lithics, gossible Mn, recrystalized

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

70-80 as above
80-90 as above
90-100 as above
100-110 as above
110-120 as above
120-130 as above
130-140 as above
140-150 . as above
150-160 as above
160-170 as above

170-180 as above



180-1590

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 Iithics, possible Mn,
recrystalized (clear tan rhombus, can make up as much as 25% of total volume),
cemented with abundant pore filling caicite 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
650-700
700-710
710-720
720-730
730-740
740-750
750-760
760-770
770-780
780-790
790-8G0
800-810
810-820
820-330
830-840
840-850

850-860
860-870
870-880
880-890
890-900

900-910
910-920
920-930
930-940
940-950
950-960

960-970
970-980
980-990
990-1000
1000-1010

-1010-1020

Light green to dark olive clay, The clay is plastic. and ts 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

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

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 cernent. Porosity and .
permeability are absent due to plastic nature of clay

5% Complexly interbedded, argillaceous limestone. Limestone is generally light gray to
white, poor to moderately indurated, mudstones and wackestones. Porosity is low.
Grains include minor fossil debris, and peloids.

as above

as above

as above with 70% clay, and 30% limesione.

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 moliusk,
foram, bryozoan, corals).

as above

as above

as above

as above

‘a3 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
1150-1200

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 compaosed
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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Geophysical Logs
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Pad Monitor Well Water Quality Data
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APPENDIXI

Pumping Test Data and Analysis
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APPENDIX]

Background Water Quality Data




SL SAVANNAH LABORATORIES
» & ENVIRONMENTAL SERVICES. INC.

*14 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NC: D6-727539
Received: 03 DEC 96
Reported: 09 JAN 97

i

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 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/l <0.50

Benzene, ug/1l <0.50

Carbon tetrachloride, ug/l <0.30
1,2-Dichloroethane, ug/l <0.50
Trichloroethylene, ug/l <0.50
1,4-Dichlorobenzene, ug/lL <0.50
1,1-Dichlorcethene, ug/l <(0.50
1,1,1-Trichloroethane, ug/l <0.50
cis-1,2-Dichloroethene, ug/l <0.50
1,2-Dichloropropane, ug/l <0.50
Ethylbenzene, ug/l <0.50
Chlorobenzene, ug/l <0.50
1,2-Dichlorchbenzene, ug/l <0.50

Styrene, ug/l _ <0.50
Tetrachloroethene, ug/l <0.50

Toluene, ug/l 4.4
trans-1,2-Dichloroethene, ug/l <0.50

Xylenes, ug/l <0.50

Methylene chloride {Dichloromethane}, ug/l <1.0
1,2,4-Trichlorohenzene, ug/l <0,50
1,1,2-Trichloroethane, ug/l <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'Or.'eans, LA
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s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

214 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 = Fax (954) 421-2584

LOG NO: D&-72739
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill .
800 Fairway Dr. Sulte 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 2
DATE/

LCG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1

Primary Organics - Trihalomethanes (524.2)

Bromoform, ug/l <0.50

Chloroform, ug/1 <0,50
Dichlorobromomethane, ug/l <0.50
Dibromochloromethane, ug/l <0.50

Total Trihalomethanes, ug/l <0.50

Date Analyzed 12.17.96

Method Number EPA 524

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 (854) 421-2584

LOG WO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 3344l

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 3
DATE/
LOG NOC SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72739-1
Group II Unregulated Purgeables
Bromobenzene, ug/l <0.50
Bromodichloromethane, ug/l <0.50
Bromoform, ug/l <0.50
Bromomethane, ug/l <0,50
Chloroethane, ug/l <0.50
Chloroform, ug/l <0.50
Chloromethane, ug/l <0.50
Dibromochloromethane, ug/l <0.50
pichlorodiflucromethane, ug/l <0.50
P-Chlorotoluene, ug/l <0.50
Dibromomethane, ug/l <0.50
1,1-Dichleroethane, ug/l <0.50
cis-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 <0.30
1,3-Dichlorobenzene, ug/l <0.50
1,1,1,2-Tetrachloroethane, ug/l <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 12.17.96
Method Number EPA 524.2
Dilution factor \ 1

Laboratories in Savannah, GA ¢+ Tailahassee, FL « Tampa, FL « Deerfieid Beach, FL * Mobile, AL » New Orleans, LA ..
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s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

14 SW 12th Avenus » 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 4
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Microextractables (504)

1,2-Dibromoethane (EDB) , ug/l <0.020

1,2-Dibrome-3-chloropropane, ug/l <0.020

Date Extracted 12.17.96

Date Analyzed 12.17.96

Method Number EPA 504

orimary Organics - Pesticides (307) :

Alachlor, ug/l <1.0

Atrazine, ug/l <1.0

Simazine, ug/l <1.0

Date Extracted 12.05.96

Date Analyzed 12.17.986

Method Number EPA 507

Group I Unregulated Pesticides (507)

Butachlor, ug/l <1.0

Metolachlor, ug/l <1.0

Metribuzin, ug/l <l.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 Orieans, LA
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SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

114 SW 12th Avenue » Deerfield Beach. Fiorida 33442 » (954) 421-7400 « Fax (954) 421-2584

LOG NO: D6-727359
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 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/1 <0 .20%F65

Gamma Chlordane, ug/l <0.20%F&5

Endrin, ug/l <0.40%F65

Heptachlor, ug/l <0.20%F65

Heptachlor epoxide, ug/l <0.40%F65

Lindane (g-BHC), ug/l <0.20%F65
Methoxychlor, ug/l _ <0.30

Toxaphene, ug/1 <1.0
Arocler-1016, ug/1 <10%F65
Aroclor-1221, ug/l : <10*F65
Aroclor-1232, ug/l <10%*F65
Aroclor-1242, ug/l <10%F&5
Aroclor-1248, ug/l <10%*F65
Aroclor-1254, ug/l <10%F65
Aroclor-1260, ug/1 <0.50

Date Extracted 12 .04.96

Date Analyzed 12.10.96

Method Number - EPA 508
Group I Unregulated Pesticides (508)

Aldrin, ug/l <0, 20%F&5

Dieldrin, ug/l <0.40%F85

Date Extracted 12.04.96

Date Analyzed 12.10.96

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.

14 SW 12th Avenue * Deerfieid Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

10G NO: D6-72759
Received: Q03 DEC 94
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/

1L.0G NO SAMPLE DESCRIPTION , LIQUID SAMFLES 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/l ' <0.350
Pentachlorophenol, ug/l <1.0

Picloram, ug/1l <0.50

2,4,5-TP Silvex, ug/l <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/l <0.50

Date Extracted 12.09.96

Date Analyzed 12.11.96

Method Number ‘ EPA 515.1

Primary Organics - BN (525.2)

Benzo(a)pyrene, ug/l <0.20

Bis(2-ethyl hexyl)adipate, ug/l <2.0
bis(2-Ethylhexyl) phthalate, ug/l <2.0
Hexachlorobenzene, ug/l <1.0
Hexachlorocyclopentadiene, 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 ¢ Deerfieid Beach, FL » Mobile, AL « New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

114 SW 12th Avenue » Deerfieid Beach, Florida 33442 » {954) 421-7400 * Fax (954) 421-2584

1LOG NO: D6-72759
Received: 03 DEC 96
Reported: 0% JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330 -
Deerfield Beach, FL 33441

Project: #L03715.A0 (Broward County.ASR)
Sampied By: Mark Schilling
Gode: 212170225

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-dinitrophenol, ug/l <50
Phenol, ug/l <10
2,4 ,6-Trichlorophenol, ug/l . <10
Date Extracted 12.04.96
Date Analyzed 12.09.96
{ethod Number EPA 625
wroup I1II Unregulated BN Extractables

Butylbenzylphthalate, ug/l <10
Di-n-butylphthalate, ug/l <10
Diethylphthalate, ug/l <10
Dimethylphthalate, ug/l <10
2,4-Dinitrotoluene, ug/l <10
Di-n-octylphthalate, ug/l <10
Isophorone, ug/l <10
Date Extracted 12.04.96
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

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: D6-72739
Received: 03 DEC 96
Reported: 0% JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441
Project: #103715.40 (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 <0.50
Aldicarb Sulfoxide, ug/l <0.50
Carbaryl, ug/l <1.0
3-Hydroxycarbofuran, ug/l <1.0
Methomyl, ug/l <1.0
Date Analyzed 12.11.96
Method Number EPA 531.1
Primary Organics - Glyphosate (547)
Glyphosate, ug/l <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 12.09.9¢6
Method Number EPA 548.1
Primary Organics - Diquat (549.1)
Diquat, ug/l <1.0
Date Analyzed 12.10.96
Method Number . EPA 549.1

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL * Mobiie, AL *» New Orieans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue « Deerfield Beach, Florida 33442 * (954) 421-7400 » Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 039 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

REFORT CF 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/1l <0.010

Beryllium, mg/1 <0.0004C

Cadmium, mg/l <0.0050

Chromium, mg/1l <0.010

Kickel, mg/1 <0.040

Sodium (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/l <0.0050

Date Analyzed 12.06.96

Method Number EPA 239.2
Mercury (245.1)

Mercury, mg/l <0.00020

Date Analyzed 12.04.96

Method Number EPA 245.1

Laboratories in Savannah, GA  Tallahassee, FL » Tampa, FL » Deerfield Beach, FL * Mobile, AL ¢ New Orileans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

414 SW 12th Avenue » Deerfield Beach; Florida 33442 » (954} 421-7400 « Fax (954) 421-2584

LOG NO: D6-72759
Received: 03 DEGC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #l03715.A0 (Broward Gounty ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 10

DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPILED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1
Selenium (270.2)

Selenium, mg/l <0.0020
Date Analyzed 12.09.96
Method Number EPA 279.2
Thallium (279.2) '
Thallium, mg/1 <0.0020
Date Analyzed 12.09.96
Method Number EPA 279.2
Coliform, 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 Analyzed 12.06.96
Method Number EPA 335.2
Fluoride (340.2)

Fluoride, mg/l 1.1
Date Analyzed 12.03.96
Method MNumber EPA 340.2
Nitrogen, Nitrate

Nitrate-N, mg/l <0.050
Date 4&nalyzed 12.04.96
Method Number EPA 353.3
Nitrogen, Nitrite

Nitrite-N, mg/1 . <0.050
Date Analyzed 12.04.96
Method Numbex EPA 353.3

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL «~Mobile, AL * New Orleans, LA



SL SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

114 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 Kwiatkowskl
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 3344l

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

Laboratories in Savannah, GA « Tallahassee, FL ¢ Tampa, FL * Deerfieid Beach, FL * Mobile, AL * New‘Orleans, LA

REPORT QF 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/l <0.050
Date Analyzed 12.04.96
Method Number EPA 353.3
Turbidity
Turbidity, NTU 16
. Date Analyzed 12.04.96
| Method Number EPA 180.1
" Secondary Metals (200.7)
Aluminum, mg/1 <0.20
Copper, mg/1 <0.,025
Iron, mg/l 0.082
Manganese, mg/l <0.010
Silver, mg/l <0.010
Zine, mg/l 0.050
Date Analyzed 12.26.96
Method Number EPA 200.7
Chloride
Chioride, 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



s SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

‘?14 SW 12th Avenue  Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

10G NO: D6-72759
Received: 03 DEC 94
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deexrfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170223

REPORT OF RESULTS Page 12
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
72759-1 ASR-1 12-03-96/1135
PARAMETER 72759-1

Odor

Odor, t.o.m. 16

Date Analyzed 12.12.96
Method Number EPA 140.1
pH :

pH , units 7.5

-Date Analyzed 12.05.96
"Method Number EPA 150.1
Solids, Total Dissolved (160.1)

Solids, Total Dissolved, mg/l 3200

Date Analyzed 12.06.96
Method Number : EFA 160.2
Sulfate as S04

Sulfate as S04, mg/1 380

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 5540C
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 EPA 350.3

Laboratories in Savannah, GA  Tailahassee, FL » Tampa, FL « Deerfield Beach, FL « Mobile, AL » New Orieans, LA



S SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

14 SW 12th Avenue » Deerfield Beacn, Florida 33442 « (954} 421-7400 « Fax {954) 421-2584

J LOG NO: D§-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowskil
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 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/l .93
Date Analyzed 12.10.96
Method Number EPA 351.2
Phosphorus, Total (365.4)
Phosphorus, Total (365.4}), mg/l <0.10
Date Analyzed 12.09.96
jdethod 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 Orieans, 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: (3 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
Gode: 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 72759-2 72759-3 72739-4 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
Carbon tetrachloride, ug/l <0.50 104 % 8.7 % 0.50
.,2-Dichloroethane, ug/l <0.50 98 % 1.8 % 0.50
Trichloroethylene, ug/1 <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-Trichloreethane, ug/l <0.50 100 % 2.6 % 0.50
cis-1,2-Dichloroethene, ug/l <0.50 97 % 2.8 % 0.30
1,2-Dichloropropane, ug/l <0.50 93 % 3.9 % 0.50
Ethylbenzene, ug/l <0.50 100 % 2.7 % 0.50
Chlorobenzene, ug/l <(.50 96 % 4.0 % 0.50
1,2-Dichlorobenzene, ug/l <0.50 94 % 2.6 % 0.50
Styrene, ug/l <0.50 98 % 6.0 % 0.30
Tetrachloroethene, ug/l <0.50 105 % 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/l <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 “a- --- .-

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 « (854) 421-7400 » Fax {954) 421-2584

{ 10G NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski .
CHZM Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
' Sampled By: Mark Schilling
Code: 212170225

REPORT QF 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 Detsction Limit

PARAMETER 72759-2 72759-3 72759-4 72739-5

Primary Organics - Trihalomethanes (524.2)
Bromoform, ug/l <0.50 mea --- 0.30
Chloroform, ug/l <0.50 --- --- ---
Dichlorobromomethane, ug/l <0.50 --- .- - ---
Jibromochloromethane, ug/l <0.50 --- --- ---
Total Trihalomethanes, ug/l <0.30 .- --- ---
Date Analyzed 12.17.96 --- .- - ---
Method Number EPA 524 --- --- “--

" Laboratories in Savannah, GA ¢ Tallahassee, FL « Tampa, FL ¢ Deerfield Beach, FL » Mobile, AL * New Orleans, LA



l

SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

114 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 * Fax {954) 421-2584

LOG NO: D6-7275%
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski’
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 3344l

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT 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 - 72759-12 72759-3 72759-4 72759-5

Group II Unregulated Purgeables

Bromobenzene, ug/l <0.50 102 % 1.4 % 0.50
Bromodichloromethane, ug/l <0.50 106 % 6.8 % 0.50
Bromoform, ug/l <0.50 107 % 2.0 % 0.50
3romomethane, 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 % 0.50
Dibromochloromethane, ug/1 <0.50 101 % 5.9 % 0.50
Dichlorodifluoremethane, ug/l <0.50 78 % 6.2 % 0.50
P-Chlorotolusne, ug/l <0.50 94 % 1.7 % 0.50
Dibromomethane, ug/l <0.50 98 % 3.7 % 0.50
1,1-Dichlorcethane, 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 4% 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 % $.50
Trichlorofluoromethane, ug/l <0.50 129 % 0.4 % 0.50
1,2,3-Trichloropropane, ug/l <0.50 93 % 8.4 % 0.50
1,3-Dichlorobenzene, ug/l <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 % .50
1,1-Dichloropropene, ug/l <0.50 102 % 3.4 % 0.50
O0-Chlorotoluene, ug/l <0.50 --- 3.8 % 0.50
Date Analyzed 12.17.96 --- --- e
Method Number : EPA 524.2 --- “.-

Laboratories in Savannah, GA « Tailahassee, 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 (854} 421-2584

LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CHZM 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 17
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relatiwve % 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
Date Extracted 12.17.96 --- --- ---
Date Analyzed 12.17.96 --- --- ---
Method Number EPA 504 --- S ---
Primary Organics - Pesticides (507)
Alachlor,. ug/l <1.0 91 % 6.4 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 EPA 507 --- --- ---
Group I Unregulated Pesticides (507)
Butachlor, ug/l <1.90 82 % 12 % 1.0
Metolachlor, ug/1l - <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 - --- e
Method Number EPA 507 . --- “--

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

LOG NQ: D6-72739
Received: 03 DEC 96
Reported: 09 JAN 97

|

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #1037153.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/l <0,010 --- --- 0.010
Gamma Chlordane, ug/l <0.010 --- --- 0.010
Endrin, ug/l <0.020 97 % 0% 0.020
leptachlor, ug/l <0.010 73 % 8.2 4 0.010
Heptachlor epoxide, ug/l <0.020 --- --- 0.020
Lindane (g-BHC), ug/l . <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 --- --- 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/l _ <0.50 --- .- 0.50
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 8.0 % 0.010
Dieldrin, ug/l <0.020 © 95 %*F82 0 % 0.020
Date Extracted ) 12,04.96 .- S ---
Date Analyzed 12.10.98 --- --- ---
Method Number --- --- ---

EPA 508

Laboratbries 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: Dhr-72759
Received: 03 DEC 96
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 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 <14 107 % 11 % 10
Dinoseb, ug/l <0.50 - 53 % 20 % 0.30
2entachlorophenol, ug/l <1.0 93 % 25 % 1.0
Picloram, ug/l <0.50 104 % 7.1 % 0.50
2,4,5-TP Silvex, ug/l <0,50 106 % 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/l <0.50 94 % 14 % 0.30
Date Extracted 12.09.96 .- --— ---
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 % 0.20
Bis(2-ethyl hexyl)adipate, ug/l <2.0 94 % 1.1 % 2.0
bis(2-Ethylhexyl) phthalate, ug/1 <2.0 95 % 4.2 % 2.0
Hexachlorobenzene, ug/l <l.0 85 % 2.4 % 1.0
Hexachlorocyclopentadiene, ug/l <1l.0 74 % 4.0 % 1.0
Date Extracted 12.05.96 --- --- ---
Date Analyzed . 12.11.96 --- .n- ---
Method Number ' EPA 325.2 --- --- ---

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL « Mobile, AL » New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

™74 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421 -7400 = Fax {954) 421-2584

10G NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowskl
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 20
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
Group III Unregulated Acid Extractables
2-Chlorophenol, ug/l <10 67 % 0 % 10
2-Methyl-4,6-dinitrophencol, ug/l <50 --- --- .50
Phenol, ug/1l <10 66 % 7.5 % 10
!,4,6-Trichlorophencl, ug/l : <10 --- --- 10
Date Extracted 12.04.96 --- --- ---
Date Analyzed 12.09.96 --- --- ---
Method Number EPA 625 - --- ---
Group III Unregulated BN Extractables
Butylbenzylphthalate, ug/l <10 --- --- 10
. Di-n-butylphthalate, ug/l <10 --- --- 10
Diethylphthalate, ug/l <10 --- --- 10
Dimethylphthalate, ug/l <10 --- “- 10
2,4-Dinitrotoluene, ug/l <10 76 % 17 % 10
Di-n-vetylphthalate, ug/l <10 --- --- 10
Isophorone, ug/l <10 --- --- 10
Date Extracted 12.04.96 --- --- ---
Date Analyzed 12.09.96 --- --- ' ---
Method Number EPA 625 --- --- ---
Primary Organics - Carbamates (531.1)
Carbofuran, ug/l <1.0 92 % 0% 1.0
Oxamyl, ug/1l <1.0 96 % 2.1 % 1.0
Date Analyzed * 12.11.96 --- --- ---
Method Number EPA 531.1 --- .- -

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL * Deerfield Beach, FL » Mobile, AL » New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

114 SW 12th Avenue « Deerfield Beach, Fiorida 33442 « (954) 421-7400 « Fax (854) 421-2584

LOG NO: ©D&-72759
Received: 03 DEC 96
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 GF RESULTS Page 21
10G NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Acecuracy - % 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
Aldicarb Sulfoxide, ug/l <0.50 --- “-- 0.50
Zarbaryl, ug/l <1.0 --- --- 1.0
3-Hydroxycarbofuran, ug/l <1.0 --- --- 1.0
Methomyl, ug/1 <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 347 --- --- ---
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 --- ~-- ---

Laborataries in Savannah, GA + Tailahassee, FL » Tampa, FL ¢ Deerfield Beach, FL » Mobile, AL * New Orleans, LA —



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

4 SW 12th Avenue « Deerfieid Beach, Florida 33442 « (954) 421-7400 « Fax (354) 421-2584

LOG NO: D6-72739
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 3344l

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 22
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 ICP Metals (200.7)
Barium, mg/l <0.010 - 96 % 3.1 % 0.010
Beryllium, mg/1 <0.0040 98 % 3.1 % 0.0040
tadmium, mg/l <0.,0050 92 % 1.1 % 0.0050
Jhromium, mg/l <0.010 96 % 3.1 % .010
Nickel, mg/1 <0,040 90 % 3.3 % 0.040
Sodium (200.7), mg/l <0.50 108 % 16 % 0.50
Date Analyzed 12.26.96 - --- ---
Method Number EPA 200.7 --- --- ---
Antimony (200.7) ‘
Antimony, mg/l <0.0060 94 % 3.2 %4 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/l <0.0050 103 %2 . 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 s Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobiie, AL » New Orieans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 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 Kwilatkowskil
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 23
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
Selenium (270.2)
Selenium, mg/l <0.0050 106 %*F75 2.8 % 0.0050
Date Analyzed 12.05.96 --- --- ---
Method Number EPA 270.2 --- --- .-
nallium (279.2)
Thallium, mg/l <0.,0020 80 % 1.2 % 0.0020
Date Analyzed 12.09.96 --- --- ---
Method Number EPA 279.2 --- --- ---
Cyanide, Total
Cyanide, Total , mg/l <0.010 96 % 17 % 0.010
Date Analyzed 12.06.96 --- --- ---
Method Number EPA 335.2 --- --- ---
Fluoride (340.2)
Fluoride, mg/l <0.20 100 % 5.0 % 0.20
Date Analyzed 12.03.96 .- - ---
Method Number EPA 340.2 “-- --- ---
Nitrogen, Nitrate
Nitrate-N, mg/l <0.050 110 % 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 - “-- ---
Method Number EPA 353.3 --- --- -

Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL.e 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 37

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: 2243702256

REPORT OF RESULTS Page 24
LOG NO SAMPLE DESCRIPTION , QC REPORT FCOR LIQUID SAMPLES
72759-2 Lab Blank
72739-3 Accuracy - %4 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 - --- -
scondary Metals (200.7)
Aluminum, mg/l <0.20 100 %*F75 3.0 % 0.20
Copper, mg/l <0.025 94 % 3.2 % 0.025
Iron, mg/l <0.050 100 % 6.0 % 0.050
Manganese, mg/l <0.010 90 % 3.3 % 0.010
Silver, mg/1 <0.010 93 % 4.3 % 0.010
Zinc, mg/l <0,020 88 % 3.4 % 0.020
Date Analyzed 12.26.96 .- --- ---
Method Number EPa 200.7 .-- -—— “e-
Chloride
Chloride, mg/1 <1.0 102 % 3.0 % 1.0
Date Analyzed 12.09.96 --- --- ---
Method Number EPA 325.3 --- --- .-
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 --- --- “--
Method Number SM 5540C --- --- .-

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL » Deerfieid Beach, FL » Mobile, AL » New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

714 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 = Fax (234) 421-2584

1.OG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowskil
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 224370226

REPCRT OF 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 72739-2 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
Date Analyzed 12.05.96 --- --- ---
{  dethod Number EPA 405.1 --- --- ---
' Jitrogen, Ammonia
Nitrogen, Ammonia, mg/l <0.050 95 % 2.1 % 0.050
Date Analyzed 12.11.96 --- --- ---
Method Number _ EPA 350.3 L e - -
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
Phosphorus, Total (365.4)
Phosphorus, Total (363.4), mg/l <0.10 84 % 14 % 0.16
Date Analyzed 12.09.96 --- --- .-
Method Number EPA 365.4 --- --- ---

e,

Laboratories in Savannah, GA « Tallahassee, FL « Tampa, FL » Deerfield Beach, FL ¢ Mobile, AL » New Orileans, LA - -



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

114 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421 -7400 « Fax {954) 421-2584

1L0G NO: D6-72759
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: 224370226

REPORT OF RESULTS Page 26
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 I.ab 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 Envirommental 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.

Marianne J. Walker(/broject Manager

Final Page Of Report

Laboratories in Savannah, GA ¢+ Tallahassee, FL ¢ Tampa, FL » Deerfield Beach, FL » Mobile, AL » New Orleans, LA



SL SAVANNAH LABORATORIES
‘ & ENVIRONMENTAL SERVICES, INC.

4 SW 12th Avenue  Deerfield Beach, Florida 33442 « (354) 421-7400 « Fax (954) 421-2584

K LOG NO: D6-72759
Received: 03 DEC 96
Reported: 09 JAN 97
Mr. Pete Kwiatkowskil
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 22
LOG NO SAMPLE DESGRIPTION , 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 ICP Metals (200.7)
Barium, mg/1l <0.010 - 96 % 3.1 % 0.010
Beryllium, mg/1 <0.0040 98 % 3.1 % 0.0040
tadmium, mg/l <0.0050 92 %4 1.1 % ¢.0050
{ .hromium, mg/l <0.010 96 % 3.1 % 0.010
~ Nickel, mg/l <0.040 90 % 3.3 % 0.040
Sodium (200.7), mg/l <0.50 108 % o 16 % 0.50
Date Analyzed 12.26.96 --- --- ---
Method Number EPA 200.7 --- --- ---
Antimony (200.7)
Antimony, mg/l <0.0060 94 % 3.2 % 0.00690
Date Analyzed 12.26.96 --- --- ---
Method Number EPA 200.7 --- --- ---
Arsenic (206,2) .
Arsenic, mg/1 <0.010 80 % 2.5 % 0.010
Date Analyzed 12.06.96 --- --- ---
Method Number EPA 206.2 --- --- ---
Lead (239.2)
Lead, mg/1 <0.0050 103 % | 5.8 % (.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 » Deerfield Beach, FL * Mobile, AL » New Orieans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

314 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 + Fax (954) 421-2584

LOG NQ: D6-72759
Received: 03 DEC 96
Reported: 09 JaN 97
Mr. Pete Kwiatkowski
CHZM Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #1l03715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 212170225

REPORT OF RESULTS Page 23
L0G NO SAMPLE DESGRIPTION , QC REPORT FOR LIQUID SAMPLES
72759-2 Lab Blank
72759-3 Accuracy - % Recovery (Mean)
72759-4 Precision - Relative % Difference
72759-5 Detaction Limit
PARAMETER 72759-2 72759-3 72759-4 72759-5
Selenium (270.2)
Selenium, mg/1 <0.00530 106 %*F75 2.8 % 0.0050
Date Analyzed 12.05.96 --- --- ---
Method Number EPA 270.2 -a- --- ---
2allium (279.2)
Thallium, mg/1 <0.0020 380 % 1.2 % 0.0020
Date Analyzed 12.09.96 --- --- ---
Method Number EPA 279.2 --- --- ---
Cyanide, Total
Cyanide, Total , mg/l <0.010 96 % 17 % 0.010
Date Analyzed 12.06.96 --- --- ---
Method Number EPA 335.2 --- --- .-
Fluoride (340.2)
Fluoride, mg/1 <0.20 100 % 5.0 % 0.20
Date Analyzed 12.03.96 == --- ---
Method Number EPA 340.2 --- --- ---
Nitrogen, Nitrate
Nitrate-N, mg/l <0.050 110 % 28 % 0.050
Date Analyzed 12.04.96 wa- --- ---
Method Number EPA 353.3 --- --- ---
Nitrogen, Nitrite
Nitrite-N, mg/1 _ <0.050 . 95 % 4.2 % 0.050
Date Analyzed . 12.04.96 “-- --- ---
Method Number EPA 353.3 --- --- ---

Laboratories in Savannah, GA + Tailahassee, FL + Tampa, FL « Deerfield Beach, FL « Mcbile, AL « New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

14 SW 12th Avenue * Deerfieid Beach, Fiorida 33442 » (954) 421-7400 » Fax (954) 421-2584

1LOG NO: D6-72739
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/l <(.050 110 % 28 % 0.050
Date Analyzed . 12.04.96 --- .- ---
Method Number EPA 353.3 --- --- ---
zcondary Metals (200.7)
Aluminum, mg/1 <0.20 100 %*F75 3.0 % 0.20
Copper, mg/l <0.025 94 % 3.2 % 0.025
Iron, mg/l <0.050 100 % 6.0 4 0.050
Manganese, mg/l <0.010 90 % 3.3 % 0.010
Silver, mg/l <0.010 93 % 4.3 % 0.010
Zine, mg/l <0.020 88 % 3.4 % 0.020
Date Analyzed 12.26.96 --- --- ---
Method Number EPA 200.7 --- “a—- ---
Chloride
Chloride, mg/1 <1.0 102 % 3.0 % 1.0
Date Analyzed 12.09.96 .- --- ---
Method Number EPA 325.3 - - -
Sulfate as S04
Sulfate as S04, mg/l <5.0 104 % 1.9 % 5.0
Date Analyzed 12.10.96 --- --- ---
Method Number EPA 373.4 --- --- ---
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 e Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL * New Orleans, LA



SL SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

114 SW 12th Avenue ¢ Deerﬁéld Beach, Florida 33442 « (954) 421-7400  Fax (954) 421-2584

LOG NO: D6-72739
Received: 03 DEC 96
Reported: 09 JAN 97

Mr. Pete Kwiatkowski

CHZM Hill

800 Fairway Dr. Suilte 350

Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 224370226

REPORT OF 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
Date Analyzed 12.05.96 --- --- ---
lethod Number EPA 405.1 --- --- ---
‘. Jditrogen, 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 (EFA 351.2)
Kjeldahl Nitrogen-N, mg/l <0.20 108 % 1.9 % 0.20
Date Analyzed 12.10.96 --- --- ---
Method Number EPA 351.2 --- --- ---
Phosphorus, Total (365.4)
Phosphorus, Total (365.4), mg/l <0.10 84 % 14 % 0.10
Date Analyzed 12.09.96 --- - -
Method Number EPA 365.4 --- --- ---

Laboratories in Savannah, GA * Tallahassee, FL *» Tampa, FL ¢ Deerfield Beach, FL ¢ Mobile, AL » New Orleans, LA



VIICRO ANALYTICAL LABORATORIES, INC.
3618 NW 97th Blvd.
Gainesville, FL 32606
(904)332-1701

TEM ASBESTOS ANALYSIS REPORT FOR WATER

MAL LOG#: 153751
Client: Savannah Lab Yol. Analvzed: 0.025 liter
Client Ref: DG672783 Filter Diameter: 23 mm PC
Sampie 1D: ASR-1L Filter Area: 2.30E+08 sq. micrans
Sample Received: 12/10/96 Grids Examined: 2
Sample Filicred: 12/10/96 Average Opening Arca: 10000 sq.microns
Sample Analyzed: 12/24/96 # of Grid Openings: 8 :
Type Analysis: _ Water Total Area Examined: 80000 sq. microns
Magnilication: 12000% '
Microscopist: D N ]\,/Q‘_, o
Revicwed by: (% e S )
g
Number of
Structures Concentration (MFL)
>= 10 microns >=10 microns
Chrysotile Morphology (CM): 0 0.00
“hrysotile Diffraction (CD): 0 0.00
Chrysotile Quantified EDS (CQ): 0 0.00
Chrysotile Quant. EDS & Diff. (CDQ: 0 0.00
Amphibole Diffraction {AD): 0 0.00
Amphibole Diff.& Qual. EDS (ADX): Q. 0.00
Amphibole Diff &Quant. EDS (ADQ): 0 0.00
Amphibole ZA Diff &Quant. EDS (AZQ) 0 0.00
* Detection Limit: 0.1 (MFL) Millions of Fibers/Liter
Ashestos Best Estimate (Fibers >10¢ microns): 0.00 (MFL) Millions of Fibers/Liter
Confidence Limits: +/- 1.65 (MFL) Millions of Fibers/Liter

*The Detection Limit is calculated on the probility of analyzing one asbestos fiber or structure in the total
area ¢xamined. 0.0 Display = Below Detection Limit

Preparation and Analysis: Micro Analytical Laboratories, [nc. 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
except in full and with permission of this laboratory. Nancy Dehgan, Laboratory Manager

NIST Certification: #1131
State of Florida Certification: # 82436



SL SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES. INC.

114 SW 12th Avenue » Deerfield Beach. Florida 33442 = (354) 421-7400 « Fax (954) 421-2584

LOG NO: D6é6-72759A
Received: 03 DEC 96
Reported: 14 DEC 96
Mr. Pete Kwiatkowski
CHZ2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 3344l

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
727594A-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)

Radium 226, pCi/L 3.6+/-0.11

Jate 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 Orleans, LA -
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3 SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES. INC.
‘14 SW 12th Avenue * Deerield Beach, Florida 33442 = {254) 421-7400 « Fax (954) 421-2584
LOG NO: D6-72759A
Received: 03 DEC 96
Reporced: 14 DEC 96
Mr, Pete Kwiatkowski
CHZM Hill
800 Fairway Dr. Suilte 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

727594-2 lab Blank
727594-3 Accuracy - % Recovery (Mean)

727594A-4 Precision - Relative % Difference
727594A-5 Detection Limit
PARAMETER 7275%A-2 727594-3 727594-4  T2759A-5
“"ross Alpha (EPA 900.0)
 Gross Alpha, pCi/l <3.0 100 % 24 % 3.0
NDate Analyzed 12.09.96 --- --- ---

[ethod Number EPA 3900.0 --- o --- ---
Radium 226 (EPA 903.1)

Radium 226, pGi/L <0.60 94 % 30 % 0.60
Date Analyzed 12.04.96 --- --- -
Method Number EPA 903.1 --- - ---
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 --- am. -

Marianne J. Walkeéj Project Manager

Final Page Of Report

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL » Mobile, AL » New Orleans, LA
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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.

Rev. 06/02/95

Triangle Laboratories, Inc.
801 Capitola Drive PO, Box 13485
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485

919-544-5729 Fax # 919-544-5491

1
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Triangle Laboratories, Inc. : January 7, 1997
Case Narrative 39939

Qverview

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 distiliation 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 resuits 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 Spectrohzetry: 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. : January 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 freeto
contact our Project Scientist, Mary McDonald, at 19/544-5729 ext. 269.

For Triangle Laboratories, Inc.,

Report Preparation Quality Control
Glenn S. Smith _ Mmp\ . Li
Report Preparation Chernist Report Preparation Chemist

The total number of pages in this data package is: 69/ .
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TRIANGLE LARORATOCRIES, INC.

LIST OF CERTIFICATICNS AND ACCREDITATIONS

EN V‘!EQNMENTAL

American Asscciation for Laboratery Acereditation. Exgires July 31, 1¢g7. Certificate
Numeer 0228-01. Acareditatien for technical competencs in Eavirenmental Testing.(Inciucing
\Waste Water, Scl/Haz \Waste, Pulp/Pager, and Alr Matricas) Parameters are ACK/TOX, Vclatiles,
Pesticices, FC3's, ENA's, and Diaxin/Furan. Methee 1613 fer Srinking Water.

State of Alabama, Department of Envircnmentai Management. Exgires Cecemter 31, 1857,
Laceratery 1.C. 7 40089, Dicxin in drinking 'Watar.

State of Alaska, Department of Envirenmental Conservation. Expires Cecamecer 21, 1887,
Cariificats numcer 08-203€7. Diexin in grinking watar. '

State of Arizona, Department of Health Services. Excires May 25, 1887, Certficate #AZ04Z3.
Crinking Water fer Diexin, Dicxin in \WW and SiA Wasta.

State of Arkansas, Department of Peilution Control and Ecalogy. Exgires Febwuary 14,
41697, Primary Ne. 5406487 Pulp/pager, scil. water, and Hazzrdous Waste for DioxifiFuran;
AQXITOX. y

State of California, Department cf Heaith Services. Expires August 31, 1€€7. Certificate
#4922, Selected Metals in Waste Water, Velaties, Semi-veiatiles, and Dioxinsfuran in WW and
Sol/Haz Waste. Dioxin in drinking water.

State of Conneclcut, Department of Heaith Services. Exgires September 30, 1E€7.
Registraticn # £H-0117. Dioxin in drinking water.

Delaware Health and Secial Services. Expirss Decernter 31, 1988, Certificate #NC 140. Cioxin
in drinking water.

Florida Department of Health and Rehabilitative Services. Expires June 30, 1§87.Dioxin in
DW. Drinking Water 1D HRS# 87424, Metals, Extractable Crganics (GC/MS), Pesticides/PCa's
(GC) and Volatiles (GCMS) in Eqvironmental Samples. Envirenmental water ID HRS# E87411.

Hawaii Department of Heaith. Expires March 1, 4997, Dioxin in drinking water. "Accepted”
status for reg_ulatory pUrposes .

Ravised Decsmber 4., 1958 apw 501 Capitola DTp'angIe Laboratories, Inc.

' 4,1998 pitoia Krive P.0. Box 13485

Prved Gecmmt Durham, NC 277134411 Research Triangle Park, NC 27705-3485
915-344-5729 Fax # $19-544-5491



|daho Department of Health and Weifare, Expires Nevemeer 20, 1987. Oicxin in drinking
water. '

State of Kansas, Degartment of Heaith and Envircnment Exgires January 31, 1687
Eqvircnmertal AnaiysasiNen octatie Water and Sciid and Hazardeus Waste. Methocd 1813 .‘;:r
drinking water. IC #5s - Drinking water and/cr peiluicn cantrel - E-215. Sciid or Hazardeus 'Waste -
. E-1208. :

Commeonweaith of Kentucky, Department for Eavirenmental Protecdon. Exgires CecamEer '

31, 1888, IC#CCCED. Cioxinn drinking water.

Mar;iand' Degpartment of Health and Mental Hygiene. Expiras Segtemter 30, 1887
Cartification #238. Crinking water by Methed 1613A.

State of Michigan, Deparment of Public Heaith. Exgiras Maren 31, 1687, Crinking water By
Method 1813, :

Montana Department of Heaith and Eavironmental Serices. Exciras Deczmtber 31, 19€€
Dioxin in drinking ‘Water.

Stata of New JerseY, Degartment of Envirenmental Protecdcn and Energy. Extenced 2V
state. Temearary certificate unil June 30, 1887 or sccner. ID 267851, ENAs anc Vciatiles. Dioxin
in drinking water.

State of New Mexico, Envircnment Department. Exgires July 31, 1857, Dicxin in drinking
water. '

New York State Department of Heaith. Expires March 31, 1667, 1D #11028. Envirsnmental
Anaiyses of nen-cetable Water, Solid and Hazardeus Wasta. Methed 1613 in DW.

State of North Carolina, Department of Eqvironment Heaith and Natural Resources Expirss
Decamber 31, 1626, Certificate # 37751, Dioxin in drinking water. :

State of North Caroiina, Degpartment of Environment, Health, and Natural Resources,
Division of Environmental Management. Expires Decemter 31, 1897, Certificate # 485.
Metals, pesticides & PCEs, semi-volatiles and velatiles; TCLP.

North Dakota State Department of Heaith and Consolidated Laboratories. Expires
December 31, 1996. Certificate s R_076. Effective Octoter 4, 1993. Dioxin in drinking water.

Okiahoma Department of Envirenmental Quality. Expires May 31, 1957. Laboratery #3612,
Dioxin by 1613A, 8250 and 8280. '

Ravised Cacarnber 4, 19965 apw
Printad Dacember 4,1956

(o4 |



State of South Caraiina, Depargnent of Health 1nd Environmentai Control. Expires Agri 1,
1T, Cartificate numcer sce046001 (drinking water). Expires August 31, 1S87. Cartificate
numcer #6604CCC2 (cdher carameters), Cicxin/Furans. ENA, Vciatles, and PCSs/pesticdes
uncer Clean Water AC, 2 3,7.3-TCCO fer Orinking ‘Water, arc Organic extracatles for Sciid and
Hazardcus ‘Waste.

gtate of Tennessee. Department of Environment and Conservation. Exgires Fegruary 5,
16¢€. |D #028€2. \ethed 1613 Oriniing water cnly.

U.S. Department of Agricuiture Seil Permit Excires Sectemter 30, 2001. Permit No. S-3750
Revised. Uncer the sutherity of ‘he Federal Plant Cest Ac, permissicn is granted o recsive
foreicn scii samgpies ftruse i laperatery anaiysis. '

U.S. Army Corgs of Engineers. Expires Nevemzer 3C, 1887 Vaiidatae ‘o cerform methess
g250 & 82¢Q for Caekicurne LancTil Site Investdgaticn, Cefense Disirituticn Tezct Projects. and
asscred crojecs tar e USACE Nerh Sacfic Sivisicn Lagsrater/.

U.S. EPA Region V. Exgires Nevemter 14, 183

i

_Cicin in drinking water.

U.8. EPA Regien V1li, for the Stat2 of Wyeming. Sxgiras Nevembper 13, 1887, Dicxin in rinking

walsl

State of Utah, Department of Health. Excirss Cecamter 31, 19¢7. Certificate Number E-166.
Cariiication for the following parameters: Sami-Wclaties and Vciatiles under RCRA;“‘VclaﬁIes
uncer Clean Water Acs Dioxin/furans by Methicd 8280; Drinking water for Dicxin by Methed 1€13;
Metals inciuding Mercury ard Microwave Digestien. ‘

Commanwealth of Virginia, Department of General Services, Division of Consaciidated
| aboratory Services. Sxpires June 30, 18€7. ID & 00344 . Dicxin in drinking water.

State of Washington, Department of Ecalogy. Expires September 11, 1857. Lab Accreditaticn
Nurmnber CC67. Scope of Aceraditaiion apgfies to water analyses for Palychicrinated Dicenzs-p-
dioxins and Palychiorinated Ditenzofurans, BNA Exdr (Semivolatile) Crganics and Purgestle
(Velatiie) Crganics.

State of Washington, Department of Health. Expires April 30, 1@a7. Dioxin in drinking water.

State of West Virginia, Department of Heaith. Expires Decamber 31, 1666. Cartificate No.
6923(C). Dioxin in drinking water.

Ravisad Decamber 4, 1996 pw
Printed Decsmber 4, 1956



State of Wiscansin, Deparment of Naturai Resources. Exgires June 30, 1€87. Lakcratcry D
Number SE9EESSIQ. Carification for the following categcries of Crganics: FurgesCie,
gasaiNeutral. Acc. =CSs, and Cloxin.

Expires Ncvemter 14, 1688, Latcrawry D $6SaES530. Dioxin in drinking water.
EE&EM&QE‘JTICAL.

Drug Enforcement Agency (DEA). Excires November 20, 1SE7. Registraticn numger
RTQ118£32E. Conugiled subsiancs regisTaticn or schecules 1,2.3,3N, 4,5,

N.C. Department af Human Rasourcas. Exciras Qcizoer 31, 1667. Regisirzticn numeer NC-
BT 0CCQ 0031, Nerth Carciina ccnuciled substances registraticn. Agclicatcn sutmitted fcr
renewal.

Focd & Drug Adrministration (FDA) Registration. Excires July 1867, D #3 C015CC 1083481,
Arnuai registratden of drug esisclisnmenrt Anrual recistratien of <rug asiatiishment.

CTHER

Cliniczl Labaratory Improverent Amencdments (CUA) Registration. Exgires May 30, 1687,
D # 24CQ705123. Deparmment cf Wezith & Human Servicss, kezith Cars Financing
Adminisratien.

U.S. EPA Large Quantity Hazardous Wasts Generator. Nc exgiraticn date’”” EPA ID
4NCDS82158878. Permit indicates that the latcratery is a large generatcr of hazarddus wasie.

North Careiina Radioactive Materiais Licanse. Exgires Agril 30 18€8. License No. 032-0s84-
1. License autherizes the licanse2 to recaive, acquire, owrl, FCSSess, trarsier, import and use
such radicacive materials as designated.

North Carciina General License for Radiation Protection. No. expiraticn date. License ‘Ne.
032-875-CG. The genersl license apciies only to radivacive material contained in devices which
have besn manufaciured and laceled in scsardance with specific requirsments.

Revised Decamber 4, 1996 pw
" Printed Cecamber 4, 1958
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TLI Project: 39939 : 1613A TCDD Analysis (DB-3)

{ =nt 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: nfa
GC Column: DB-5 Analyst: DL % Solids: 0.0

2,3,7.8-TCDD ND 2.8

13C\»-2,3,7,8-TCDD 1680 83.8 25%-150% 0.81 33:20

7(CL-2,3,7.8-TCDD 166 83.1 25%-150% 3321

3C»-1,2,3,4-TCDD 0.81 33:07

Data Reviewer; %”l M 01/07/97
P b N

L. _ Page l1of 1 I61F_PSR v1.12, LARS 6.08.02

Triangle Laboratories, Inc.s
801 Capitola Drive » Durham, North Carolina 27713 Printed: 15:39 01/07/87
Phone: (919) 544-5729 » Fax: (919) 544-5491 : :



Initial ....Date...

Data Review By: [ S S, Calculated Noise Area: 0.54

L a No. 1 Listing of P9700678.cdbf

wi/07/97 Matched GC Peaks / Ratio / Ret. Time

Compound/

M_Z...- QC.Log Omit Why ..RT. OK Ratio Total.Area... Area.Peak.l.. Area.Peak.2.. Rel.RT Compound.Name.. IB.. Flags.

TCDD 0.65-0.89 0.915-1.038

320-322 DC NL 0:00 RO 1.13 0.32 0.4a00
DC WL 29:19 .86 Q.26 G.380
DC WL 29:39 RO 3.30 0.27 Q0,830
DC WL 29:51 RO 0.24 0.21 0.896
pc WL 30:12 RC 2.25 e.13 0.306
D¢ WL 30:16 RO 0.14 0.186 Q,308
DC WL 30:20Q 0.89 Q.17 0.910
| o 36:25 RO 1.1% 0.37 Q.913
oC SN 30:4C RO 1.27 0.25 0.9220
DC SN 3l:08 a.79 Q.25 ¢,934
DC SN 31:10 RO 0.44 9.13 . 0,935
pc SN 31:20 RO 1.80 0.14 Q0,940
e SN 31:2%5 RO 1.33 0.21 0,343
D¢ SHN 3l:38 0.80 Q.09 0,249
D¢ SN 31:43 RO 0.43 0.10 0,852
oc SN 32:18 RO 0.60 0.08 0,989
DC SN 32:32 RO 2.63 0.58 0.976
oC SN 32:54 RO 1.13 Q.17 0,987
D& SN 33:09 c.74 Q.32 0.995
D¢ SN 33:15 RO 3.60 0.23 0.998
-pc SK 33:21 RO 0.535 0.17 1.001 2378-TCDD AN
bC SN 33:35 RO 0.50 Q.12 1,908
DC SN 34:07 RO 1.00 0.10 1.024
DC SN 34:12 RO 3.00 Q.32 1.026
pC SN 34:25 0.79 Q.28 1.033
Oc SN 34:34 RO 1.67 Q.08 1.037
pe WH 34:48 RO 0.27 0.1% 1,044
DC WH 35:32 RO 0.44 0.13 1.066
DC WH 35:37 RO 1.38 0.19 1.069
oc WH 35:43 RO 2.00 0.15 1.072

320-322 0 Peaks 0.00

317¢1-TChD 0.%40-1,Q60

328 BC NL Q:00 0.18 0.000
DC WL 29%:13 0.16 0.879
DC WL 29:56 0.12 0.398
DC WL 30:04 0.04 0.902
DC WL 30:08 0.05 0.904
pe WL 30:14 G.41 0.907
DC WL 30:19 0.30 0.910
D¢ WL 30:26 0.02 0.913
DC WL 30:26 0.03 0.913
Dc WL 30:30 ¢.29 0,515
D WL 30:33 . 0.06 ' 0.917
pC WL 30:53 0.06 0.927
DC WL 31:07 Q.08 0.934

f

Triangle Laboratories, Inc.® Analytical Services Division
801 Capitola Drive' s Durham, North Carolina 27713 Printed: 15:39 01/07/97
Phone: (919) 544-5729 » Fax: (919) 544-5491 492



Page No. 2 Listing of P9700678.d4dbf

01/07/97 Matched GC Peaks / Ratio / Ret. Time

Compound/ .

- z.... QC.Log Omit Why ..RT. oK Ratio Total.Area... Area.Peak.l.. Area.Peak.2.. Rel.RT Compound.Name.. ID.. Flags.
oc WL 31:07 0.08 0.934
pc WL 31:14 0.Q9 0.937
pe SN 31:23 Q.13 Q.942
X SN 31:28 0.07 0.944
pDC SN 31:35 0.10 Q.948
DC SN 31:39 0.03 0.950
DC SN 31:39 0.02 0.850
DC SM  21:45 0.19 0.953
BC SN 31:48 0.14 Q.954
oc SN 31:352 0.24 0.958
pDC SN 31:5% 0.04 a.960
oC SN 32:02 0.07 0.861
e SN 32:14 0.12 Q.965
pDe SN 32:10 Q.04 0.965
pc SN 32:15 0.08 0.968
Do s 32:23 Q.33 0.372
DC SN 32:24 Q.07 Q.972
DC SN 32:31 0.14 0.978
DC SN 32:43 0.05 0.982
pC SN 32:46 0.14 0.983
DC SN 32:84 0.08 Q.987
Dc SN 33:07 0.08 0.994
e SN 33:11 0.08 0.996

33:21 73.86 73.88 1.001 37Cl-TCDD SUR1

DO SN 33:34 Q.49 1.007
D& SN 33:40 0.13 1.¢10
DC SN 33:44 .35 1.012 E
DC SM  33:49 0.21 1,015
D SN 33:54 0.2¢9 1.017
D SN 34:04 0.16 1.022
DC SN 34:05 Q.09 1.023
DC SN 34:12 0.23 1,026
DC SN 34:16 0.04 1.028
DC SN 34:34 0.08 1.037
¢ SN 34:38 .26 1.039
Do SN 34:47 0.38 1.044
De SN 34:51 0.09 1.046
DC SM  34:53 0.23 1.048
DC SN 35:00 0.06 1.050
pc SN 35:10 0.06 1.055
b WH 35:24 0.12 1.462
DC WH 35:30 .10 1.065
DC WH 35:32 0.07 1.066
DC WH  35:35 Q.05 1.068
DC WH 35:36 0.05 1,088
DC O WH  35:44 0.24 1.072
DC WH 35:51 0.10 1.076
pC WH 35:5% 0.04 1.080

328 1 Peak 73.88

13C12-TCDD 0.65-0.39 0.,940-1.0690

332-334 pc  NL 0:00 RO 2.21 C2.34 0.¢00

H -~

Triangle Laboratories, Inc.® Analytical Services Division

801 Capitola Drive » Durham, North Carolina 27713
Phone: (919) 544-5729 » Fax: (919) 544-5491

Printed: 15:39 01/07/87
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Page No. 3 Listing of P370067B.dbf ) -

91/07%/97 Matched GC Peaks / Ratic / Ret. Time

compound/ i

w 7.... 0C.Log Omit Why ..RT. CK Ratio Teotal.Arsa... Arsa.Peak.l.. Area.Peak.2.. Rel.RT Compound.Name.. ID.. Flags.
32:04 RO 0.60 2,66 1.00 1,668 ©.962
33:07 Q.31 803.84 3159.51 444.33 0.994 13C12-1234-TCDD RS1
33:20 0.31 739.28 331.14 108.14 1.000 13C12-2378-TCDD ISl
33:33 RO 0.44 5.36 1.71 1.85 1.007
33:44 RO 1.05 13.93 7.12 6.81 1.9012
33:47 RO 1.35 1.76 1.01 ¢.75 1.014

DC SN 33:58 0.81 1.32 1.019

332-334 6 Peaks 1,567.03

Column Deseription............ “yhy* Code Deseription......... QOC Log Desc.........

M. 2 -Nominal Lon Mass(es} WL-Below Retenticn Time Window  A-Peak Added

. .RT. -Retention Time (mm:ss} WH-Above Retention Time Window K~Peak Kept

Ratc.l -Ratio of M/M+2 Ioms sN-Below Signal to Noise Level D-Peak Deleted

oK -RO=Ratio Outside Limits <M-Below Method Detsction Limit T-Time Changed

Rel.RT-Relative Retention Time NL-Charmel Specific Noise Level M-Peak Area Changed
N-Name Changed
E-Ether Interference
wx+ End of Raport ***

f

Triangle Laboratories, Inc.® Analytical Services Division
801 Capitola Drive « Durham, North Carolina 27713 Printed: 15:39 01/07/97
Phone: (919) 544-5729 « Fax: (91 9) 544-5491 : , 4 4



Fila: 5700067 #1-587 Acqg:/-JAN-37 09:10:18 EI+ Voltage 3IR 70P

319.89585 Exp:DBS

TRIANGLE LABS Text:ASR-l LI

#3993¢9

100% 35;30 _2.7E3
] o
957 2683
3 35:09 £
907 L 2.4E3
E L E
853 lﬂﬁld{ £ 2. 383
] = 59 :
802 r2,2E3
3 34:12 34:25 0~ ¢
753 \[41‘\’] £ 2.0E3
= 34:34 £
703 ' ! | { ﬂl | F1.983
] 35:53
653 A 1. 882
50_: 3543 ;_J..&EJ
553 ! 5_1.55'3
507 ! y s F1.4E3
] L 3
452 - TE1.223
403 F1.1E3
35 £9.5E2
303 F8.1E2
253 B6.8E2
203 £5.4E2
153 L 4.1E2
103 £2.7E2
LE E1.4E2
0: ————r T T T T [ T T T T IS S e L R LS LRI —r . T T FO‘OED
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 EI+ Voltage SIR 70P
331.9368 Exp:DB5
TRIANGLE LABS Text:ASR-1 TLI #39939
loay _6.7E3
953 F6.4E3
903 35:02 F6.1E3
853 E5.7E3
1 34:28 35:441 d
803 34:06 34:48 £ 5.4E3
753 35:53 [5.0E3
7 3 34:17 t
o 15118 35:36 4. 783
653 351123 F 4483
603 jd:41 F4.0E3
553 F3.7E3
50_3 F3.4E3
453 r3,0E3
403 F2.7E3
353 ) £2.4£3
303 F2.0E3
253 FE1.7E3
203 £1.3E3
152 F.1.0E3
10] L&, 7E2
53 £.3.4E2
0:_.‘.l,.,.,,.....,,....,.,..,,.....,.....l‘iﬁ,,l,,,‘,I_,““a.azo
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 Time




File:FI70067 #1-387 Acq: 7-TAN-07 09:10:18 E1+ voltage S5IR JUP Noise:d/
3I19.8965 BSUB(256,30,-3.0} PKD(5,3,1,0.10%,348.0,0.00%F,F} Exp:DBS

TRIANGLE LABS Text:ASR-1 TLI #39539

29:00 30:00 31:00 32:00 33100 34:00 35:00
File:P970067 #1-587 Acg:7-JAN-27 05:10:18 EI+ Voltage SIR 70P Noise:805

331.9368 BSUB(256,30,-3.0) pm(s,s,i,a..zos,szzo.a,a.aos,r,r; Exp:DBS

TRIANGLE LABS Tert:ASR-1 TLI #39939

29:00 30:00 31:00 32:00 33:00 34:00 | 35:00
File:P970067 #1-587 Acg:7-JAN-97 09:10:18 EI+ Voltage SIR 70P Noise:366

333 9338 BSUB(256,30,-3.0)- PKD(5,3,1,0.10%,1464.0,0.00%,F,F) Exp:DB3

TRIANGLE LABS Text:ASR-1 TLI #35939

100% 1.
80 g.
50 5.
403 4.
20] 2.

O'Lf, o R = o e e e e TP Z0.
29:60 30:00 31:00 12:00 33:00 34:00 15: 00

File:P970067 #1-587 Acg:7-JAN-97 09:10:18 EI+ Voltage SIR 70P Noise:75

331 8936 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,300.0,0.00%,F,F} Exp:DB3

TRIANGLE LABS Text:ASR-1 TLI #39339

100% ’ _7.
:[: Ls
50.] o
40] r2
20] L1

0= e s bt e —— Fo
29:00 30t 00 31t90 32:00 33:00 34:00 35:00

pila:P970067 #1-587 Acqg:7-JAN-97 09:10:18 EI+ Voltage SIR 70P Noise:8%

337 6847 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,356.0,0.00%,F F) Exp:DBS5

TRIANGLE LABS Tert:ASR-1 TLI #39933
1003 A7.39E5 1.
80.] 1
50 9.
40] 5.
207 ) 3.

‘J-L - e et a.

1003 23.60E5 3.
; .
801 7.
60 5.
40] L 5.
203 :_J'.-
o] l, ' Eo.

100% A4.44E6 1.
80 F 5.
60€ 6.
4aé ' 4.
207 - 2.

. F o.
aohos | seve0 | 31:00 oavos | 3300 | 34.00  35:00

QES

1E4

1E4

1E4

CE4

0EQ

Time

2E4

.8E4

.JE4

.9E4

.4E4

.QEOD

Time|

§ES

.2ES5

3E4
2E4
1E4

0ED
Time

OE6
2ES
2E5
1E5
1ES

[13241]
Timel

A%




FiTa:7570067 #1-387 Acq:7-JAN-97 09:10:18 EI+ voltage SIR 74P
303.9016 Exp:DBS5
TRIANCLE LABS Text:ASR-1 TLI #39939

100 2.8E8
80 ) 2.1E5
60. 1.5E5
40 l.0ES
20, 5.1E4
' RS T e —
29:00 3@:00 31:00 32:00 33:00 34:00 35:00 36:00 Time

File:P970067 #1-387 Acq:7-JAN-97 09:10:18 EI+ voltage SIR 70P
315.9419 Exp:DBS
TRIANGLE LABS Text:ASR-1 TLI #339389

100 32:32 §.7E5
a0 7.8E5
60 5.8E5
40 1.9E5
20 1.9E5

o ————— T e Fo.0E0
29:00 30:00 31:00 32:00 33:00 34:00 35:00 36:00 Time

Pile:P970067 #1-587 Acg:7-JAN-97 09:10:18 EI+ Voltage SIR 70F
319.3965 Exp:DBS
TRIANGLE LABS Text:ASR-1 TLI #3993%

100 1.0ES
84d 8.4E4
&0 §.3E4
440 - 4.2E4
20 ' 2.1284

o T T T —T T —1 T T T T i‘_’ L e L I L A R .u 1 0.0E0
29: 00 3¢:00 31:00 32:00 33:00 34:00 35:008 36:00 Time

File:P970067 #1-587 Acq:7-JAN-97 09:10:13 EI+ voltage SIR 70P

331.9368 Exp:DBS

TRIANGLE LABS Text:ASR-1 TLI #39939

100 33;07 . 9.0E5
0. 7.2E5
&0, 5.4E5
40, 3.6E5
20 * 1.8E5

o; TReT Tt T T T T aal pre———————T T e e S A SR T 0.0EG
29:00 30:00 31:00 32:00 33:00 34:00 35:00 36:00 Time

File:P970067 #1-587 Acg:7-JAN-97 0§:10:18 EI+ Voltage SIR 70P

292.98325 Exp:DB5

TRIANGLE LABS Text:ASR-1 TLT #39939

160 3.4E6

80 2.7E6
60 32:0932:32 33:20 33:44 ] 2.0E6
40 1.3E6
20 6.7E5
3 T T I ————— L
29:00 30:00 ~ 3i:00 32:00 33:00 34:00 35:00 36:00 Time

File:P970067 #1-587 Acq:7-JAN-97 09:10:18 EI+ Voltage SIR 70P
330.9792 Exp:DBS
TRTANGLE LABS Text:ASR-1 TLI #39939

100 ; _2.2E6
30507 50,31 31:027L538 32:18. 33,46 33:23 33:49  34:29 35,97 .

80 c 1.8E6
60 r1.3E6
40 F 5. 8E5
20 F4.4E5
03 T T T T T T T T A —— L 0. 050
29: 00 30:00 31:00 32:00 33:00 34:00 35:00 36:00 Time

47



Ref, pass 290325 Pekiop
Heigt 7 volks Span 290 ppe

Satlenme B
Bta file nae A:P70067
. lmi

J
K 388
.8 L 388
316.3413 R3804
W38
3138968
21.33%
37 .8847
3.7

ey e - r Baa B aa = W= =

Charel | 39,97 Pek top
height .28 wolts Span 29 ppe

A8
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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
CHZM Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 133370424

REPORT GF RESULTS Page 1
‘ DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Primary Organics - Volatiles (524)

Vinyl chloride, ug/1l <0.30

Benzene, ug/l <0.50

Carbon tetrachloride, ug/l <0.590
1,2-Dichloroethane, ug/l <0.50
Trichloroethylene, ug/l ' <0.50
1,4-Dichlorobenzene, ug/l <0.50
1,1-Dichlorcethene, ug/l <0.50
1,1,1-Trichloroethane, ug/1 <0.50
cis-1,2-Dichloroethene, ug/l <0.50
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
Tetrachloroethene, ug/l <0.50

Toluene, ug/l <0.50
trans-1,2-Dichloroethene, ug/l <0,50

Xylenes, ug/l . <0.50

Methylene chloride (Dichloromethane), ug/l <0.50
1,2,4-Trichlorobenzene, ug/l <0.50
1,1,2-Trichlercethane, 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 Orfeans, LA .. .



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

"4 SW 12ih Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NC: D7-30529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowskl
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.40 (Broward County ASR)
Sampled By: Mark Schilling
‘ Code: 125270424

REPORT OF BRESULTS Page 2
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
30529-1 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 <0.350

Total Trihalomethanes, ug/l <0.50

Date Analyzed 03.19.97

l[ethod Number EPA 524

Laboratories in Savannah, GA » Tailahassee, 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

LOG NO: D7-50528
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #l03715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 134070424

REPORT OF RESULTS Page 3
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
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/l <0.50
Bromomethane, ug/l <0.50
Chloroethane, ug/l <0.50
Chloroform, ug/1 <0.50
Chlorcmethane, ug/l <0.50
Dibromochloromethane, ug/l <0.50
Dichlorodiflucromethane, ug/L <0.50
P-Chlorotoluene, ug/l <0.50
Dibromomethane, ug/1l <0.50
1,1-Dichloroethane, ug/l <0.50
cis-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-Dichlorobenzene, ug/l <0.50
1,1,1,2-Tetrachloroethane, ug/lL <0.50
1,1,2,2-Tetrachloroethane, ug/l <0.30
Methyl-tert-butyl ether (MIBE), ug/l <0.50
1,1l-Dichloropropene, ug/l <0.50
0-Chlorotoluene, ug/l <0.50
Date Analyzed ' 03.19.97
Method Number ) EPA 524

Laboratories in Savannah, GA ¢ Tailahassee, FL ¢« Tampa, FL * Deerfield Beach, FL « Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

{I 714 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (854} 421-2584

LOG NG: D7-30529
Received: 12 MAR 97
Reported: 18 APR 87
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 CF RESULTS Page &
DATE/

10G 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-Dibrome-3-chloropropane, ug/l <0.020

Date Extracted ' 03.14.97

Date Analyzed 03.14.97

Method Number EPA 504
Primary Organics - Pesticides (507)

ylachlor, ug/l <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/1 <1.0

Metribuzin, ug/l <l.0

Date Extracted 03.18.97

Date Analyzed 03.19.97

Method Number EPA 507

Laboratorles in Savannah, GA « Tallahassee, FL » Tampa, FL » Deerfield Beach, FL * Mobile, AL ¢« New Orleans, LA



:1

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 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 3
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 Mw-1 03-12-97/1335
PARAMETER 50529-1

Chlorinated Pesticides (508)

Aldrin, ug/l <¢.010

Chlordane, ug/l <0.10

Dieldrin, ug/l <0.020

Endrin, ug/l <0.020

Heptachlor, ug/l <0.0190

Heptachlor epoxide, ug/l <0.020
‘Hexachlorobenzene, ug/l <0.050
Hexachlorocyclopentadiene, ug/l <0.050

gamma-BHC (Lindane), ug/l <(,010
Methoxychlor, ug/l <0.50

Propachlor, ug/l <1.0

Toxaphene, ug/1 : <1.0

PCB-1016, ug/l <0.50

PCB-1221, ug/l <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

PCB-1260, ug/l <0.50

Date Extracted 03.18.97

Date Analyzed : 03.21.97

Method Number EPA 508

Laboratorles in Savannah, GA » Tallahassee, FL « Tampa, FL ¢ Deerfield Beach, FL « Mobile, AL * New'Orteans, 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 Kwilatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 123270424

REPCORT OF RESULTS Page 6
: DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 Mw-1 03-12-97/1335
PARAMETER 50529-1
Group I Unregulated Pesticides (508)

Aldrin, ug/l <0.010

Dieldrin, ug/l <(.020

Propachloer, ug/l <1.0

Date Extracted 03.18.97

Date Analyzed 103.21.97

Method Number EPA 508

{ ‘“rimary Organics - Herbicides {515.1)
Y 2,4-D, ug/l _ . <0.50

Dalapon, ug/l <10

Dinoseb, ug/l <0.50
Pentachlorophenol, ug/l <1.0

Picloram, ug/l <(.50

2,4,95-TP Silvex, ug/l <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

Date Extracted 03.17.97

Date Analyzed 03.24.97

Method Number ‘ EPA 515.1

Laboratories in Savannah, GA  Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL » Mobile, AL *» New Orleans, LA .



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

214 SW 121h 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 Rwlatkowski
CH2M Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #1037153.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 7
: DATE/

LOG NG SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Primary Organics - BN (525.2)

Benzo(a)pyrene, ug/l <0.20
Bis{2-ethyl hexyl)adipate, ug/l <2.0
bis(2-Ethylhexyl) phthalate, ug/1l <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-dinitrophencl, ug/l <50
Phenol, ug/1 <10

2 4,6-Trichlorophencl, ug/l <10

Date Extracted 03.12.97

Date Analyzed : 03.17.97
Method Number EPA 625

Group 1II Unregulated BN Extractables

Butylbenzylphthalate, ug/l <10
Di-n-butylphthalate, ug/l <10
Diethylphthalate, ug/l <10
Dimethylphthalate, ug/l <10
2,4-Dinitrotoluene, ug/l <10
Di-n-octylphthalate, ug/l <10
Isophorone, ug/l . : <10

Date Extracted - 03.12.97

Date Analyzed 03.17.97
Method Number EPA 625

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, Fiorida 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 330
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page §
DATE/

1LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 50529-1
Primary Organics - Carbamatss (531.1)

Carbofuran, ug/l <1.0
Oxamyl, ug/1 <1.0

Date Analyzed 03.19.97
Method Number EPA 53L1.1

Group I Unregulated Garbamates (531.1)

Aldicarb, ug/l . <0.50
‘Aldicarb Sulfone, ug/l <0.50
Aldicarb Sulfoxide, ug/l <0.50
Carbaryl, ug/l <1.0
3-Hydroxycarbofuran, ug/lL <1.0
Methomyl, ug/l ' <1.0

Date Analyzed ¢3.19.97
Method Number EPA 531.1
Primaty Organics - Glyphosate (547)

Glyphosate, ug/1l <150

Date Analyzed 03.21.97
Method Number EPA 547
Primary Organics - Endothall (548.1)

Endothall, ug/1 <10

Date Extracted 03.19.97

Date Analyzed 03.21.97
Method Number EPA 548.1
Primary Organics - Diquat (549.1)

Diquat, ug/l <1.0

Date Extracted N 03.12.97

Date Analyzed - 03.13.97
Method Number - EPA 549.1

Laboratories in Savannah, GA « Tailahassee, 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 NG: D7-30529
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/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMFLES TIME SAMPLED
50529-1 MW-1 03-12-97 /1335
PARAMETER 50529-1

Primary ICP Metals (200.7)

Barium, mg/l <0,010

Beryllium, mg/l <0.0040

Cadmium, mg/1 ' <0.0050

Chromium, mg/l <0.010

Nickel, mg/1 _ <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 Numbetr SM 3113B
Mercury (245.1)

Mercury, mg/l <0.00020

Date Analyzed 03.14.97

Method Number ) 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 (954) 421-2584

{ ) LOG NO: D7-50529
Received: 12 MAR 97
Reported: 1§ APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 33441

Project: #103715.AC (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

i

REPORT OF RESULTS Page 10
DATE/

oG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 53529-1
Selenium (3113B)

Selenium, mg/l 0.035%F4

Date Analyzed 03.24.97
Method Number SM 31138
Thallium (279.2)

Thallium, mg/l <¢.0020

Date Analyzed 03.18.97
Method Number EPA 279.2
.oliform, Total (SM 9222B)

Coliform (MF), Total, col/lCOml . 720

Date Analyzed 03.12.97
Method Number SM 92223
Cyanide, Total (EPA 335.2)

Gyanide (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.

S

414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

i
5

LOG NO: D7-30529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowski
CHZM 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 11

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/1l <0.050

Date Analyzed 03.12.97
Method Numbex EPA 353.3
Turbidicy :

Turbidity, NIU 0.59

Date Analyzed 03.13.97
fethod Number EPA 180.1
secondary Metals (200.7)

Aluminum, mg/1 <0.20
Copper, mg/l <0,025

Iron, mg/l <0.050
Manganese, mg/l <0.010
Silver, mg/l <0.010

Zinc, mg/l <0.020

Date Analyzed 03.20.97
Method Number EPA 200.7
Chloride (EPA 325.2)

Chloride, mg/l 1800

Date Analyzed 03.26.97
Method Number EPA 325.2
Color

Color, c.u. 10

Date Analyzed 03.13.97
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.

. 414 3W 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

{

LOG NC: 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 Gounty ASR)
Sampled By: Mark Schilling
Code: 134070424

REPORT Cr RESULTS Page 12
: DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
50529-1 MW-1 03-12-97/1335
PARAMETER 5052%-1
Odor

Odor, t.o.n. le6

Date Analyzed 03.13.97
Method Number EPA 140.1
pH :

pH , units 7.5

Date Analyzed 03.13.97
Method Number EPA 150.1
solids, Total Dissolved (160.1)

Solids, Total Dissolved, mg/l 2600

Date Analyzed 03.13.97
Method Number EPA 160.1
Sulfate as S04 (EPA 375.3)

Sulfate, mg/l _ 460

Date Analyzed 03.24.97
Method Number EPA 375.2
Surfactants (MBAS)

Surfactants (MBAS), mg/l 0.18%F73

Date Analyzed 03.13.97
Method Number SM 5540G
Biochemical Oxygen Demand (5-Day) (405.1)

Biochemical Oxygen Demand (5 Day), mg/l <2.0

Date Analyzed 03.13.97
Method Number EPA 405.1
Chemical Oxygen Demand (410.1) '

Chemical Oxygen Demand, ‘mg/1 60

Date Analyzed 03.22.97
Method Number EPA 410.1

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL * Deerfield Beach, FL * Mobile;, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

L 414 SW 12th Avenue « Deerfield Beach, Florida 33442 » (854) 421-7400 » Fax (954) 421-2584

I
it

X

LOG NO: D7-50529
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
Cede: 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 350.1
Kjeldahl Nitrogen as N, Total (EPA 351.2)
Kjeldahl Nitrogen-N, mg/l 0.72
{ date Analyzed 03.18.97
" Method Number _ EPA 351.2
Phosphorus as F
Phosphorus, Total, mg/l <0.10
Date Analyzed 03.18.97
Method Number EPA 365.4
Ashestos in Water (TEM), MFL 0.00
2,3,7,8-TCDD (1613), ug/l *F71

Laboratories in Savannah, GA « Tallahassee, FL « Tampa, FL « Deertield Beach, FL » Mobile, AL * New Orieans, LA



SAVANNAH LABORATORIES
1 & ENVIRONMENTAL SERVICES. INC.
1
Y 412 SW 12th Avenue * Deerfield Beach, Florida 33442 » (354) 421-7400 » Fax (954) 421-2584
— LOG NO: D7-50529

(s ' Received: 12 MAR 97
' Reported: 18 APR 97

Mr. Pete Kwiatkowski

CH2M Hill

800 Fairway Dr. Suite 350
Deerfield Beach, FL 3344l

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 14
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMFPLES
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 - Volatiles (324)
Vinyl chloride, ug/l <0.50 110 %- 7.0 % 0.50
{ Benzene, ug/l <0.50 103 % 0.3 % 0.50
' . Carbon tetrachloride, ug/l <0.50 95 % 0.8 % 0.350
. 1,2-Dichloroethane, ug/l <0.50 80 % - 0.8 % 0.50
{ Trichloroethylene, ug/l <0.50 95 % 0.3 % ¢.50
1,4-Dichlorobenzene, ug/l <0.50 90 % 2.3 % ¢.50
1,1-Dichloroethene, ug/l <0.50 102 % 4.8 % .50
1,1,1-Trichloroethane, ug/l <0.50 100 % 0% 0.50
cis-1,2-Dichloroethene, ug/l <0.50 93 % 0.5 % 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-Dichlorocbenzene, ug/l <0.30 92 % 2.1 % 0.50
Styrene, ug/l <0.50 92 % 2.07% .50
Tetrachlorcethene, ug/l <0.50 104 % 1.7 % 0.50
Toluene, ug/l <0.50 100 % 1.1 4 0.50
trans-1,2-Dichlorcethene, ug/l <0.50 96 % 0.1 % 0.50
Xylenes, ug/l <0.50 100 % 0.9 % 0.50
Methylene chloride (Dichloromethane), ug/l  <0.50 101 % 0.5 % 0.50
1,2,4-Trichlorobenzene, ug/l <0.50 94 % 1.2 % 0.50
1,1,2-Trichloroethane, ug/l <0.50 82 % 6.3 % ¢.50
Date Analyzed N 03.19.97 --- --- ---
Method Number EPA 524 --- --- ---

" Laboratories in Savannah, GA » Tallahassee, FL *» Tampa, FL » Deerfield Beach, FL * Mobile, AL * New Orieans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

( 4 SW 12th Avenue « Deerfield Beach, Florida 33442 + (854) 421-7400 = Fax (854) 421-2584

LOG NO: D7-5032¢9
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: 125270424

REFORT COF RESULTS Page 15

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

50529-2 Lab Blank

50529-3 Accuracy - % Recovery (Mean)

50529-4 Pracision - Relative % Difference

505298-5 Detection Limit

PARAMETER 50529-2 50529-3 50529-4 50529-5
Primary Organics - Trihalomethanes (524.2)
Bromoform, ug/l <0.50 80 % 5.3 % 0.30
Chloroform, ug/l <0.50 96 % 3.0 % 0.50
Dichlorebromomethane, ug/l <0.50 88 % 8.2 % 0.50
Dibromochloromethane, ug/l <0.50 80 % 10 % 0.50
Total Trihalomethanes, ug/l - <0.50 .- .- 0.350
Date Analyzed 03.19.97 --- --- ---
Method Number EPA 524 --- --- aa

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL * Deerfieid Beach, FL » Mobile, AL * New bn‘eans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

_A14 SW 12th Avenue + Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

I

i LOG NO: D7-50529
Received: 12 MaR 97
Reported: 18§ APR 97
Mr. Pete Kwiatkowskil
CH2ZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #l03715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 16

LOG NO SAMPLE DESCRIPTION , Q¢ 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 II 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/l <0.50 106 % 5.1 % 0.50
Chlerocethane, ug/l <0.50 98 % 11 % 0.50
Chloroform, ug/l <0.50 96 % 3.0 % 0.50
Chloromethane, ug/1 <0.50 112 % 12 % 0.50
Dibromochloromethane, ug/l <0.50 80 % 10 % 0.50
Dichlorodifluoromethane, 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-Dichloroethane, ug/l <0.50 100 % 1.8 % 0.50
cis-1,3-Dichloropropene, ug/l <0.50 96 % 13 % g.50
trans-1,3-Dichloropropene, ug/l <0.50 98 % 8.6 % 0.50
1,3-Dichloropropylene, ug/l . <0.350 --- “u- 0.50
1,3-Dichloropropane, ug/lL <0.30 82 % 5.5 % 0.50
2,2 Dichloropropane, ug/l <0.50 102 % 0.2 % 0.50
Trichlorofluoromethane, ug/l <0.50 101 % 1.6 % g.50
1,2,3-Trichloropropane, ug/l <0.50 82 % 12 % 0.50
1,3-Dichlorcbenzene, ug/lL <0.50 94 % 1.2 % 0.50
1,1,1,2-Tetrachloroethane, ug/l <0.50 81 % 9.9 % 0.50
1,1,2,2-Tetrachloroethane, ug/1 <0,50 81 % 7.0 % 0.350
Methyl-tert-butyl ether (MTBE), ug/l <0.50 78 % 9.1 % 0.50
1,1-Dichleoropropene, ug/l <0.50 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 --- - -

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 (954) 421-2584

:-1

10G NO: D7-30529
Received: 12 MAR 97
Reported: 18 AFPR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 330
Deerfield Beach, FL 3344l

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS . Page 17
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 54529-4 50529-5
Microextractables (504)
1,2-Dibromoethane (EDB) , ug/l <0.020 112 % 4.5 % 0.020
1,2-Dibremo~3-chloropropane, ug/l <0.020 114 % 6.2 % G.020
Date Extracted 03.14.97 --- --- .-
Date Analyzed 03.14.97 --- --- ---
Method Number . EPA 504 --- --- ---
Primary Organics - Pesticides (307)
Alachlor, ug/l <1.0 80 % 7.5 % 1.0
Atrazine, ug/l <1.0 87 % 11 % 1.0
Simazine, ug/l <1.0 94 % 5.4 % 1.0
Date Extracted 03.18.97 - -~- ---
Date Analyzed 03.19.97 --- --- ---
Method Number EPA 507 --- S e p—_
Group I Unregulated Pesticides (507)
Butachlor, ug/1 <1.0 71 % 5.6 % 1.0
Metolachlor, ug/l <1.0 72 % 7.8 % 1.0
Metzibuzin, ug/l <1.0 80 % 10 % 1.0
Date Extracted 03.18.97 --= --- ---
Date Analyzed 03.19.97 --- --- .-
Method Number EPA 507 --- --- ---

Laboratorles in Savannah, GA » Tallahassee, FL » Tampa, FL ¢ Deerfleld Beach, FL * Mobile, AL * New Orleans, LA -



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

s 14 SW 12th Avenue « Deerfield Beach, Florida 33442 = (954) 421-7400 « Fax (954) 421-2584

LOG NG: D7-50529
Received: 12 MAR 97
Reported: 18 APR 97
Mr. Pete Kwiatkowskil
CHZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #1037153.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REPORT OF RESULTS Page 18

1.OG 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

Chlorinated Pesticides (508) .

Aldrin, ug/l <0.010 85 % 2.4 % 0.010
Chlordane, ug/l <0.10 --- --- 0.10
Dieldrin, ug/1 <0.020 82 % 2.4 % 0.020
Endrin, ug/l <0.020 98 % 3.0 % 0.020
Heptachlor, ug/1 <0.010 87 % 2.3 % 0.010
Heptachlor epoxide, ug/l <0.020 91 % 2.2 % 0.020
Hexachlorobenzene, ug/l <(.050 54 % 1.9 4 0.050
Hexachlorocyclopentadiene, ug/l <0.050 30 % 3.4 % 0.030
gamma-BHC (Lindane), ug/l <0.610 85 % 4.7 % 0.010
Methoxychlor, ug/l <0.50 88 % 5.7 % 0.50
Propachlor, ug/l <1.0 91 % 2.2 % 1.0
Toxaphene, ug/l <1.0 --- --- 1.0
PCB-101l6, ug/l <0.50 --- - 0.50
PCB-1221, ug/l <0.50 --- --- Q.50
PCB-1232, ug/l <0.50 --- --- 0.50
PCB-1242, ug/l <0.50 --- --- 0.50
PCB-1248, ug/l <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 i EPA 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 * Deerfieid 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 19

LOG NO SAMPLE DESCRIPTICN , 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 (308)

Aldrin, ug/l <0.010 85 % 2.4 % 0.010
Dieldrin, ug/l <0.020 82 % 2.4 % 0.020
Propachlor, ug/1 <1.0 91 % 2.2 % 1.0
Date Extracted 03.18.97 --- --- ---
Date Analyzed 03.20.97 --- aea ---
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 1% ¢.50
Pentachlorophenol, ug/l <1l.0 102 % 10 % 1.0
Picloram, ug/l <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 --- --- ---
Date Analyzed 03.24.97 --- --- ---
Method Number EPA 515.1 --- --- ---

Laboratories In Savannah, GA « Tailahassee, FL « Tampa, FL « Deerfield Beach, FL * Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 114 SW 12th Avenue * Deerfield Beach, Florida 33442 ¢ (954) 421-7400 « Fax (954) 421-2584

LOG NO: DB7-50529
Received: 12 MAR 97
Reported: 18 APR 97

Mr. Pete Kwiatkowski

CHZM Hill :

800 Fairway Dr. Suite 3350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 125270424

REFORT OF RESULTS Page 20
LOG NC SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50529-4 Precision - Relative % Difference
530529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 5052¢-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
Yexachlorobenzene, ug/l <1.0 83 % i7 % 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 Unregulated Acid Extractables
2-Chlorophenol, ug/l ' <10 78 % 1.2 % 10
2-Methyl-4,6-dinitrophenol, ug/l <50 --- --- 50 -
Phenol, ug/l <10 71 % 8.4 4 10
2,4,6-Trichlorophenol, ug/l <10 --- --- 10
Date Extracted 03.12.97 - --- ---
Date Analyzed 03.17.97 - --- ---
Method Number EPA 625 .- --- ---

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL + Deerfleld 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
cHzM Hiil
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 21

1LOG NO SAMPLE DESCRIPTION , QC REPCRT FOR LIQUID SAMPLES

50529-2 Lab Blank

50529-3 Accuracy - % Recovery (Mean)

50529-4 Precision - Relative % Differsnce

50529-5 Detection Limit

PARAMETER 50529-2 50529-3 50529-4 50529-5

Group III Unregulated BN Extractables _
Butylbenzylphthalate, ug/l <10 e --- 10
Di-n-butylphthalate, ug/1 <10 --- --- 10
Diethylphthalate, ug/l <10 --- .- 10
Dimethylphthalate, ug/l <10 --- --- 10
2,4-Dinitrotoluene, ug/l <10 90 % 3.3 % 10
Di-n-octylphthalate, ug/1 <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/1 : <1.0 88 % 3.4 % 1.0
Oxamyl, ug/1l <1.0 92 % 3.3 % 1.0
Date Analyzed 03.19.97 --- --- -
Method Number EPA 531.1 .- --- ---
Group I Unregulated Carbamates (531.1)

Aldicarb, ug/l <0.50 92 % 3.3 % 0.50
Aldicarbd Sulfone, ug/l <0.50 .- --- 0.50
Aldicarb Sulfoxide, ug/l <0.50 --—— --- 0.350
Carbaryl, ug/l <1.0 --- --- 1.0
3-Hydroxycarbofuran, ug/l <1.0 --- --- 1.0
Mechomyl, ug/l ) <l.0 --- --- 1.0
Date Analyzed 03.19.97 --- --- ---
Method Number EPA 531.1 --- --- ---

Laboratories in Savannah, GA s Tailahassee, 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 Kwiatkowskl )
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 22
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 - Glyphosate (347)
Glyphosate, ug/l <150 108 % 8.3 % 150
Date Analyzed 03.21.97 --- --- ---
Method Number EPA 547 --- --- ---
rimary Organics - Endothall (548.1)
Endothall, ug/l <10 51 % 12 % 10
Date Extracted 03.19.97 --- --- -
Date Analyzed 03.21.97 --- --- -
Method Number EPA 548.1 --- . _--
Primary Organics - Diquat (549.1)
Diguat, ug/l <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/l <0.010 % % 0% 0.010
Beryllium, mg/1 <0.0040 96 % 1.0 % 0.0040
Cadmium, mg/1 <0,0050 94 % 1.1 % 0.0050
Chromium, mg/1 <0.010 26 % 0% - 0.010
Nickel, mg/l <0.040 94 % 1.1 % 0.040
Sodium (200.7), mg/l <0.50 92 %*F8l 3.2 % 0.50
Date Analyzed 03.20.97 . --- --- .-
Method Number - ' EPA 200.7 --- --- -

Laboratories in Savannah, GA « Tailahassee, FL » Tampa, FL * Deerfieid Beach, FL « Mobile, AL + New Orieans, LA



s SAVANNAH LABORATORIES : -
| & ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue  Deerfield Beach, Florida 33442 « (354) 421-7400 = Fax (954) 421-2584

1LOG ND: D7-50329
Recaived: 12 MAR 97
Reportad: 18 APR 97
Mr. Pete Kwiatkowski
CH2M Hill
800 Fairway Dr. Suite 3230
Deerfield Beach, FL 33441

Project: #Ll03715.A0 (Broward County ASR)
Sampled By: Mark Schilling
Code: 123270424

REPORT OF RESULTS Page 23
LOG NO SAMPLE DESCRIPTIOK , QC REPORT FOR LIQUID SAMPLES
50529-2 Lab Blank
50529-3 Accuracy - % Recovery (Mean)
50329-4 Precision - Relatiwve % Difference
50529-5 Detection Limit
PARAMETER 50529-2 50529-3 50529-4 50529-35
Antimony (SM 3113B)
Antimony, mg/l : <0.0050 118 %*F75 0.84 2 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 --- --- ---
Method Number SM 3113B - --- B
Lead (SM 3113B)
Lead, mg/l <0,0050 113 % 0 % 0.0050
Date Analyzed - 03.14.97 --- . ---
Method Number SM 3113B --- --— ---
Mercury (245.1)
Mercury, mg/l <0.00020 108 % 0.92 % - 0.00020
Date Analyzed 03.14.97 --- --- ---
Method Number HPA 245.1 --- --- ---
Selenium (3113B)
Selenium, mg/1 <0.0050 106 %*F75 0,95 % 0.0050
Date Analyzed 03.24.97 --- .- ---
Method Number SM 3113B --- --- -
Thallium (279.2) ‘
Thallium, mg/1 <0.0020 82 % 1.2 % 0.0020
Date Analyzed . 03.18.97 --- R ---
Method Number . EPA 279.2 --- ' - ---

Laboratories in Savannah, GA « Tallahassee, FL + Tampa, FL » Deerfleld Beach, FL * Mobile, AL * New Orieans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

14 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (854) 421-2584

3 LOG NO: D7-50529
Receiwved: 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

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL « Deerfield Beach, FL « Mobile, AL » New Orleans, LA

Code: 125270424
REPORT OF RESULTS Page 24
LOG NO SAMPLE DESCRIPTION , QC 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
Cyanide, Total (EPA 335.2)
Gyanide (EPA 335.2), mg/1 <0.010 104 % 2.9 % 0.010
Date Analyzed 03.20.97 .-- --- ---
Method Number EPA 335.2 --- --- ---
;woride (EPA 340.2)
Fluoride, mg/l <0.20 103 % 0 % 2.0
Date Analyzed 03.14.97 --- --- ---
Method Number EPA 340.2 --- - -
Nitrogen, Nitrate
Nitrate-N, mg/1 <0.050 98 %*F75 7.1 % 0.050
Date Analyzed 03.12.97 --- --- ---
Method Number EPA 353.3 --- --- ---
Nitrogen, Nitrite
¥itrite-N, mg/l <0.050 88 #*F75 1.1 % 0.050
Date Analyzed 03.12.97 --- --- .--
Method Number EPA 353.3 --- --- ---
Nitrogen, Nitrate + Nitrite
Nitrate + Nitrite-N, mg/l <(.050 98 %*F73 7.1 % 0.030
Date Analyzed 03.12.97 --- - ---
Method Number EPA 353.3 --- --- -



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

214 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954} 421-2584

LOG NO: B7-50529
Received: 12 MAR &7
Repartad: 18 APR 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: 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/l : <0.025 94 % 1.114% 0.025
Iron, mg/l <0.050 98 % 1.0 % 0.050
Manganese, mg/l <0.010 94 % 1.1 % 0.010
Silver, mg/l <0.010 92 % 0% 0.010
Zine, mg/l <0.020 94 % 0% 0.020
Date Analyzed 03.20.97 --- --- ---
Method Number EPA 200.7 --- --- ---
Chloride (EPA 325.2)
Chloride, mg/l <1.0 97 % 20 % 1.0
Date Analyzed 03,26,97 --- --- --- -
Method Number EPA 323.2 --- --- .-
Sulfate as S04 (EPA 375.3)
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 --- .a e ---
Method Number SM 5540GC --- --- ---
Biochemical Oxygen Demand (5-Day) (405.1) ‘
Biochemical Oxygen Demand (5 Day), mg/l <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 (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 26
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 54529-5
Chemical Oxygen Demand (410.1)
Chemical Oxygen Demand, mg/l <20 98 %¥F7> 0 % 20
Date Analyzed 03.22.97 N --- ---
Method Rumber EPA 410.1 --- --- ---
amonia Nitrogen as N (EPA 350.1)
ammonia-N, mg/l <0.030 95 % 1.17% 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 * Deerfield Beach, FL ¢ Mobile, AL » New QOrieans, LA .



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

414 SW 12th Avenue = Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584
E

LOG NO: D7-30529
Received: 12 MAR 97
Reported: 18 APR 37
Mr. Pete Kwiatkowski
CHZM Hill
800 Fairway Dr. Suite 350
Deerfield Beach, FL 33441

Project: #103715.A0 (Broward Countcy ASR)
Sampled By: Mark Schilling
Code: 134070424

REPORT OF RESULTS Page 27
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

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.

#*F4 = The reported value was determined by the method of standard additions
(MSA).

*F71 = 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.

YW\ w0t

Mariapne J. Walk?jf"Project Manager

Final Page Of Report

Laboratories in Savannah, GA » Tallahassee, FL ¢« Tampa, FL ¢ Deerfiefd Beach, FL » Mobile, AL * New Qrleans,; LA - -



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « {954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-30529A
Received: 12 MaAR 097
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

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES

Code: 135070424
Page 1
DATE/
TIME SAMPLED

PARAMETER 50529A-1
Gross Alpha (EPA 900.0)

Gross Alpha, pCi/l 13+/-43
Date Extracted 03.26.97
Date Analyzed 03.27.97
Method Number EPA 900.0
Radium 226 (EPA 903.1)

Radium 226, pGi/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 <L.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, Figrida 33442 » {354) 421-7400 « Fax (954) 421-2584
|

LOG NQ: D7-30529A
Received: 12 MaAR 97
Reported: 22 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: 135070424
REPORT COF RESULTS Page 2

LOG NO SAMPLE DESCRIPTION , QC REPORT FCR LIQUID SAMPLES

50529A-2 Lab Blank
50529A-3 Accuracy - % Recovery (Mean)

50529A-4 Precision - Relative % Difference

505294-5 Detection Limit

PARAMETER 505294-2  5052%9A-3 50529A-4 505294A-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 “a- --- ---
Method Number EPA 900.0 --- --- ---
fadium 226 (EPA 903.1) _

Radium 226, pCi/L <0.60 79 % 20 % 0.60
Prep or Extraction Date 03.26.97 --- .- ---
Date Analyzed 04.03.97 --- --- -
Method Number EPA 903.1 --- --- ---
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 --- --- ---

Marianne J. Walﬁ?&, Project Manager

Final Page Of Report

Laboratorles in Savannah, GA ¢ Tallahassee, FL * Tampa, FL ¢ Deerfieid Beach, FL » Mobile, AL * New Orleans, LA



Lid

SAMPL,
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



1613A TCDD Analysis (DB-3)
a File W087701 W087702 wW087703

aple ID OPR Water TLI Water 3lank MW-1
Units vg/L pa/L pg/L
Extraction Date 03/19/97 03/18/87 03/19/97
Analysis Date 03/28/97 03/28/97 03/28/97
Instrument W W W
Macrix AQUEQUS AQUECUS AQUEOUS
Excraction Type sp/soxh ‘ sp/soxh sp/soxh
Analyres
2378-TCCD 209 < 5.0 < 5.0
Other Standards Percent Recovery Summary (% Rec)
37C1-TCDD 68 .4 73.8 74 .8
Ipnternal Standards Percent Recovery Summary (% Rec}
13C12-2378-TCDD 66.5 66.3 74.0

M

PRIANGLE LABORATORIES OF RTP, INC.
Sample Result Summary for Project 41064

Page 1
03/28/97

wW0s7704
RC8

£g/L
Q3/19,97
03/28/97
W
AQUEQUS
sp/soxh

Triangie Laboratories, Inc.® Analytical Services Division
801 Capitola Drive » Durham, Nerth Carolina 27713
Phone: (819) 544-5729 » Fax: (919) 544-5491

Printed: 23:06 03/28/97



TRIANGLE LABORATORIES QF RTP, INC.
Sample Result Summary for Project 41064
1613A TCDD Analysis {DB-S)

ata File W088001 w088002
sample ID ROS RQO1D
Units pg/L pg/L
Excraction Date 03/19/97 03/19/97
Analysis Dats 03/28/97 03/28/97
Inscrument W W
Macrix AQUEQUS AQUEQUS
Extraction Type gp/scxh sp/soxh
analytes
2378-TCDD < 5.0 < 5.0

other Standards Percent Reccvery Summary (% Rec)
37CL-TCDD 67.9 5.9

Internal Standards Percent Recovery Summary (% Rec)
13¢12-2378-TCOD 62.4 56.0

{Concentration of GC peaks cut of thecretical isctopic

abundance ratio range expressed as a detection limit} .
Minimum levels are reported for non-detected GC peaks.

**xxx* = TNTERFERENCE

Page 2
03/28/97

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

21



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

d 14 SW 12th Avenue « Deerfield Beach, Florida 33442 » (354) 421-7400 * Fax (954) 421-2384

REMIT TO: ©P.O. Box 13548, Savannah, Georgia 31416-0548

Ms. Anne Murray
Montgomery Watson

1776 N. Pine Island Rd.
Plantation, FL 33322

LOG NO: D750529

ITEM QTY SAMPLE IDENTIFICATION

Project: #103715.AC (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

1 1 MW-1

Primary Organics -
Volatiles (524)
Primary Organlcs -
Trihalomethanes (524.2)
Group II 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)

$1,764.00 $2,578.40  2,578.40

INVOICE CONTINUED ON PAGE 2

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 « {354) 421-7400 * Fax {954) 421-2584

REMIT TO: P.O. Box 13548, Savannah, Georgia 31416-0548

Ms. Anne Murray
Montgomery Watson

1776 N. Pine Island Rd.
Plantation, FL 33322

LCG NO: D750529

PAGE: 2

Project: #103715.A0 (Broward County ASR)

Suite 200

INVCICE

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 COrganics -
Endothail (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 (27%.2)
Coliform, Total (SM
9222B)

Cyanide, Total (EPA
335.2)

Fluoride (EPA 340.2)
Nitrogen, Nitratce
Nitrogen, Nitrite
Nitrogen, Nitrate +
Nitrite

Turbidicy

Secondary Metals (200.7)
Chloride (EPA 325.2)
Color

Odor

pH

Solids, Total Dissolved
{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.

l

REMIT TO: ©P.0. Box 13548, Savannah, Georgia 31416-0348

Ms. Anne Murray
Montgomery Watson

114 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

PAGE: 3

Project: #103715.AC (Broward County ASR)

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-9C0MW
ITEM QTY SAMPLE IDENTIFICATION ANALYSIS UNIT PRICE PRICE/SAMP TOTAL
Surfactants (MBAS) ‘
Biochemical Oxygen $22.00
Demand (5-Day) (405.1)
Chemical Oxygen Demand $17.60
(410.1)
Ammonia Nitrogen as N $13.20
(EPA 350.1)
Total Kjeldahl Nitrogen $30.80
- N (EPA 351)
Phosphorus as P $3G.80
Asbestos in Water (TEM) $250.00
2,3,7,8-TCDD (1613) $450.00

_TTIOICE CONTINUED ON PAGE &

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL » Deerfieid Beach, FL * Mobile, AL * New Orleans, LA



& ENVIRONMENTAL SERVICES, INC.

SL SAVANNAH LABORATORIES

114 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (854) 421-2584

PAGE: 4

REMIT TO: ©P.0. Box 13548, Savannah, Georgia 31416-0548

Ms. Anne Murray
Montgomery Watson

Project:

1776 N. Pine Island Rd. Suite 200

Plantation, FL 33322

LOG NO: D750529

INVOICE

ANALYSTS

#103715.AC {(Broward County ASR)

Invoice No: D70860

Tnvoice Dates: 18 APR 1997

Terms: WNet 30 Days

Federal Tax ID NO: 58-1485724
CODE: MW-PLANTS-D-90MW

UNIT PRICE PRICE/SAMP TOTAL

ITEM QTY SAMPLE IDENTIFICATION

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 (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 3

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL * Deerfield Beach, FL « Mobile, AL * New Orleans, LA



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

114 SW 12th Avenue * Deerfield Beach, Florida 33442 ¢ (954) 421-7400 » Fax (954) 421-2584

. PAGE: 5
REMIT TO: P.0O. Box 13548, Savannah, Georgia 31416-0548

Project: #103715.A0 (Broward County ASR)
Ms. Anne 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

TTEM QTY SAMPLE IDENTIFICATION ANALYSIS UNIT PRICE PRICE/SAMF TOTAL

Primary Organics -
Endothall (5348.1)
Primary Organlecs -
Diquat (549.1)
Primary ICP Metals
(206.7)
Antimony (SM 31133)
Arsemic (SH, 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 +
Nitrice
Secondary Metals (200.7)
Chloride (EPA 325.2)
Sulfate as S04 (EPA
375.3)
Surfactants (MBAS)
Biochemical Oxygen
Demand (5-Day) (405.1)
. Chemical Oxygen Demand
(410.1)
Ammonia Nitrogen as N
(EPA 350.1)
Total Kjeldahl Nitrogen

INVOICE CONTINUED ON PAGE 6
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SL 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.0. Box 13548, Savannah, Georgia 31416-0548

Project: #103715.A0 (Broward County ASR)
Ms. Anne 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: 58-148572Z4

LOG NO: D750529 ‘ INVOICE CODE: MW-PLANTS-D-90MW
ITEM QTY SAMPLE IDENTIFICATION ANALYSTS UNIT PRICE PRICE/SAMF TOTAL
- N (EPa 351)

Phosphorus as P

TOTAL $2,578.40

INVOICE NOTE: Prices as per quote DQ60260

REPORTED 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 » Deerfield Beach, FL. » Mobile, AL * New Or!eans,'LA



s SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

114 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: #Ll03715.A0 (Broward County ASR)
Ms. Anne Murray

Montgomery Watson _ Invoice No: D7089%4
1776 N. Pine Island Rd. Suite 200

Plantation, FL 33322
Invoice Date: 24 APR 1997

Terms: Net 30 Days
Federal Tax ID NO: S58-1485724

1.OG NO: D750529A INVOICE CODE: MW-PLANTS-D-90MW
ITEM QTY SAMPLE IDENTIFICATION ANALYSIS . UNIT PRICE PRICE/SAMP TDTAL
1 1 MWw-1 Gross Alpha (EPA 900.0) $166, 50 166,50
Radium 226 (EPA 903.1) $166.50
Radium 228 (EPA 904.0)
2 4 Lab Blank Gross Alpha (EPA 900.0)
Accuracy - % Recovery Radium 226 (EPA 903.1)
(Mean) Radium 228 (EPA 904.0)
Precision - Relative %
Difference

! Detection Limit

TOTAL §166.30

REPORTED TO: Mr. Pete Kwiatkowski CUSTOMER PHONE: 95&4/426-4008
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 Orieans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

114 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

REMIT TO:

P.0. Box 13548, Savannah, Georgia 31416-0348

Project: #103715.A0 (Broward County ASR)

Ms. Anne Murray
Montgomery Watson

1776 N. Pine Island Rd.
Plantation, FL 33322

Suite 200

LOG NO: D750329A INVOICE

Inveoice No: D708%4

Invoice Date: 24 APR 1997

Terms: Net 30 Days
Federal Tax ID NO: 58-14835724
CODE: MW-PLANTS-D-90MU

ITEM QTY SAMPLE IDENTIFICATION ANALYSTS UNIT PRICE PRICE/SAMP TOTAL
1 1 MW-1 Gross Alpha (EPA 900.0) $166,50 166.50
Radium 226 (EPA 903.1) $166.50
Radium 228 (EPA 904.0)
2 4 Lab Blank Gross alpha (EPA 900.0)
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

CUSTCOMER 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 Orleans, LA
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APPENDIXK

Casing Pressure Test Data
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Project:
‘Well:
Driller:
Date:

[CASING PRESSURE TEST

BCCES ASR Demonstration Project
Class V ASR Well (16-inch Diameter)
Diversified Drilling Corp. {Joe Schmidt)
1-Nov-86

Casing Depth: 995 fset bpl
Witnessed By: Mark Siiverman, 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
9:13 AM 0 150.75 0.00|Start test
918 AM| 5 150.10 0.65 '
9:23 AM 10 148.50 1.25
9:28 AM 15 148.75 2.00
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 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
10:15 AM ' 108 1 gallon
10:15 AM 77 1 gallon
10:16 AM 44 1 gallon
10:16 AM 12.5 1 gallon
10:17 AM 0 0.3 gallon|4.3 gailons total




APPENDIXL

Pressure Gauge Calibration Certificate




Job No.
l J DIVERSIFIED | | crycq o 960701
| e oBRILLING LETTER OF L
(s CORPORATION 0 /695
P.O. BOX 290699 - Tampa, Florida 33687-0699
TO _PFTER XUTATKOWSKT RE __PRESSURE TEST GAUGE
CH2M HIU! INC CERTIFICATION

WE ARE FORWARDING TO YOU:

O Estimates [J Proposals [J Reports
O Plans [ Prints O Under separate cover via:
1 Shop Drawings O Samples {0 Specifications
0 Copyofietter 7 Change order O
NO.OF | DRAWING NO LAST DATED CODE - DESCRIPTION
COPIES .
1 9/5/95 GAUGE CERTIFICATION

THESE ARE TRANSMITTED

1 Forapproval {J Resubmit Copies for raview O Noexceptions taken (NE)

] Foryouruse O Submit copies for distribution (O Make corrections noted (MCN)

0 Asrequested O Return cafrected prints [3- Amend and resubmit. (AR)

[0 Forreview and comment d

PLEASE NOTE: :

CC: _WELL-FILE DIVERSIFIED DRILLING CORPORATION

Per STUART C. ANDERSON_
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SIMCE 1932

D@% Epperson & Company

5202 Shadowlawn Tampa 813—626-5125
P.O. Box 11535 faik Co. 813—8682-1258
Tampa, FL 33680 Wats 1-800—282-06351

Fax # 8§13—626-8806

TO WHOM IT MAY CONCERN,

THIS IS TO CERTIFY THE FOLLOWING, GAUGE P
/ - £ 5 i ;
TYPE AYJ’(’.’K&F(‘ /657[-,4&!/{‘-;.:2 7 O—ZGFJP:., JR
Ed .

1S ACCURATE TO ©.X&% OF /.0a  PERCENT,

TESTED ON OUR DEADWEIGHT TESTER #38443, TRACEABLE

TO THE NATIONAL BUREAU OF STANDARDS.

EPPERSON & COMPANY

DATE 7-5-74

INDUSTRIAL EQUIPMENT SPECIALISTS
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Video Survey Summary and Video Tape
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Survey By:

RECORD OF UNDERWATER TV SURVEY

Broward County Office of Environmentat Services
ASR Demonstration Project

Class V ASR Well (16-inch Diameter)

Deep Venture Inc. (Jim Hayden)

Survey Date: 3-Dec-96
Total Depth: 1,189 fest
Witnessed By:  Mark Schilling/CH2M HILL
IIReviewed By: Peter Kwiatkowski, P.G./CH2M HILL
Remarks: Camera zeroed at wellhead flange, 14 inches above pad ievel.
Depth (feet bpl) | Observations
32 Tubing Joint
72 Tubing Joint
116 | Tubing Joint
158 Tubing Joint
200 Tubing Joint
242 Tubing Joint
283 Tubing Joint
325 Tubing Joint
367 Tubing Joint
409 Tubing Joint
450 Tubing Joint
492 Tubing Joint
535 Tubing Joint
576 Tubing Joint
618 Tubing Joint
660 Tubing Joint
702 Tubing Joint
744 Tubing Joint
785 Tubing Joint
827 Tubing Joint
869 Tubing Joint
211 Tubing Joint {with cement coating).
a53 Tubing Joint (with cement coating).
990 Bottom of 16-inch casing; large washout below base of casing
1011 Centralizer in open hole
1081 Fracture
1095 Rugged borehole with several large fractures
1108 Color change in picture
1180 Cloudier picture
1189 _ |Bottom filled in with loose sand.
1189 END OF SURVEY






