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Progress Energy

March 4, 2009

Florida Department of Environmental Protection
Siting.Coordination Office
2600 Blair Stone Road MS-48
Tallahassee, Florida 32399-2400

Attention: Mr. Mike Halpin

RE: Progress Energy Crystal River Units 4 & 5
PA77-09A2
Conditions of Certification Required Submittals

Dear Mr. Halpin:

In accordance with the Conditions of Certification F.9.d, Progress Energy Florida (PEF) submits the required
final, Aquifer Performance Test plan. A copy of. this subinittal is also being sent to Mr. Paul Williams of the-
SWFWMD.

Should you, or your staff, or any other agcnucy represeritatives have questions regarding this. request, please.
contact me at (727) 820-5588.

Sincerely,

Michael.Shrader
Lead Environmental' Specialist

Cc: Paul Williamns, SWFW-MD

Progress' Energy Florida, Ind.
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PROGRESS ENERGY - CRYSTAL RIVER ENERGY COMPLEX
AQUIFER PERFORMANCE TEST PLAN

Conditions of Certification PA-77-09K

1.0 INTRODUCTION

EnHydro, LLC (EnHydro) is pleased to present this proposed Aquifer Performance Test (APT) plan
to Progress Energy Florida (PEF) for submittal to the appropriate regulatory agencies as required by
Special Condition #15 of the recently-modified Conditions of Certification for the Crystal River
Energy Complex. The proposed APT will be conducted on one of the three new production wells
that are currently being installed to supply fresh water for the planned air pollution control (flue gas
desulfurization, or FGD) systems at the Crystal River North Power Plant. Condition #15 is presented
below for reference:

15. For the purpose of determining site-specific transmissivity, a step drawdown and a multi well constant
rate test shall be performed on one or more of the following: District ID Nos. 14, 15, 16 Licensee ID Nos. PW-
8, PW-9a, and PW-1Oa, after the wells have been fully developed. The test shall be performed in accordance
with the specifications set forth in Design Aid 3, Water Use Permit Information Manual and an Aquifer
Performance Testing (APT) Plan submitted to and approved by the District. The APT Plan shall be submitted
to the District, within 90 days of the approval of the modification of the conditions of certification. The APT shall
be conducted by the Licensee within 6 months of construction of the wells included in the APT Plan and prior
to the use of any of the wells constructed for the APT's. All recorded raw data shall be submitted to the District
within thirty (30) days of completion of the APT.

The proposed APT plan presented herein entails the following elements: 1) an initial single-well
specific capacity test to be performed on one of the new production wells (PW- 10); 2) the installation
of a groundwater level observation well within the cone of influence of the production well; and 3)
the execution of a 72-hour multiple-well APT. These elements are presented below along with
appropriate supporting information.

2.0 BACKGROUND & INITIAL SITE INVESTIGATION

The water supply needs of the Progress Energy Crystal River Energy Complex North Power Plant for
plant operation and air pollution control uses are supplied by a linear wellfield located on the east
side of US Highway 19 near Red Level in Citrus County, Florida. The linear wellfield consists of
four existing production wells that are currently in service (10-inch diameter x 200-ft deep), three
existing standby wells (10-inch diameter x 200-ft deep), and three new production wells (12-inch
diameter x 200-ft deep).



PROGRESS ENERGY - CRYSTAL ENERGY COMPLEX
AQUIFER PERFORMANCE TEST PLAN

Conditions of Certification PA-77-09K

The subsurface lithology and hydrogeology of the site has been documented in previous reports
submitted in support of the recent modification to the Conditions of Certification. In general, there is
little to no surficial aquifer present at the site. The dolomitic limestone of the Upper Floridan
Aquifer is found within less than 10 feet of the surface at the site. In each of the existing wells
drilled at the site, the first highly transmissive zone was encountered in the range of 50 - 80 ft below
land surface (bls), followed by a relatively consistent series of dense, less transmissive limestone to
the total depth of the wells at 200 ft bls. The wells are typically cased at approximately 50 ft bls and
completed with an open borehole.

3.0 SINGLE-WELL AQUIFER TEST (SPECIFIC CAPACITY TEST)

As part of the well construction program for the installation of the three new production wells, a
single-well specific capacity test was to be performed on each of the existing standby wells and on
each of the new wells. At the time of the preparation of this plan, the tests have been performed on
the three existing standby wells and on two of the three new wells. A summary of the results of the
specific capacity tests is provided as Table 1.

Table 1 - Specific Capacity Testing Results from Existing and New Wells
Well ID Specific Capacity @ Indicated Pumping Rate (gpm/f)

110 gpm 250 gpm 375 gpm 450 gpm 675 gpm
PW-5 200 238 226 188 151
PW-6 333 352 361 317 288
PW-7 157 198 181 146 133
PW-9 355 417 341 287 235

PW-10 61 69 65 62 58
Note - all wells are 200 ft deep with 50 ft of casing

The results of the tests indicate that the drawdown resulting from the pumping of the wells at the
design rate (450 gpm) will result in approximately two feet of drawdown at the wellhead in most of
the wells; water level stabilization was typically reached within about 15 minutes of initiation of
pumping. Well PW-10 exhibited significantly lower specific capacity values than did any of the
other wells; this may be either due to a lower level of development of the cavities and voids than
what was encountered in the other wells, or to error in the execution of the specific capacity test by
the well drilling contractor. As part of this APT plan, another specific capacity test will be
performed on well PW-10 to confirm the values reported above.

Single-well specific capacity tests will be performed on wells PW-9 and PW-10 following the
completion of well drilling and development. Well PW-9 has been tentatively selected for use in the
long-term APT due to the fact that it will allow the most distant well from the existing production
wells (PW- 10) to be used as an outlying monitoring well, thus minimizing the chance that pumping
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from the existing wells will affect the results of the test. The specific capacity test will be run during
a period of no rainfall, and will be initiated by establishing a stable water level in the well
(referenced to NGVD). Following the installation of the test pump, the water level will be measured
with an electric water level tape. Discharge rates will be measured using a calibrated impeller-type
water meter. The discharged water will be routed to a discharge point at least 500 ft from the
pumping well.

The water level in the pumping well will be measured on 5-minute intervals for a period of 30
minutes prior to the beginning of the test. The well will be pumped at five successively-increasing
rates (110, 250, 375, 450, and 675 gpm). At each rate, the well will be pumped for a minimum of
one hour, or until water levels have stabilized for at least 15 minutes. Water levels will be collected
every 30 seconds for the first five minutes, recording the water level to the nearest one-tenth of a foot
(0.01 ft). After the first five minutes, water levels will be collected every five minutes and recorded
along with the discharge rate. After the water level has stabilized the pumping rate will be increased
to the next higher rate and the process will be repeated for all five steps. Following the final step, the
pump will be turned off and recovery water levels will be collected on the same intervals as were
used for the pumping test.

4.0 GROUNDWATER LEVEL OBSERVATION WELLS

The results of the single-well specific capacity test will be used to determine the appropriate distance
from the pumping well for the installation of the primary groundwater level observation well to be
used in the multiple-well aquifer test. This distance between the pumping well and the primary
observation well will be determined using the approximation of aquifer transmissivity generated by
the analysis of the specific capacity test and by an estimate of the distance-drawdown relationship.
Given the minor drawdown observed during the step-drawdown testing of the existing standby wells,
it is unlikely that the observation well will be installed further than 25 ft away from the pumping
well. The observation well will be cased and drilled to the same depths as the production well
(casing @ 50 ft bls; total depth @ 200 ft bls). The final determination of the location of the
observation well will be determined by distance-drawdown evaluation of the results of the final
specific capacity test to be performed on well PW-9.

Wells PW-10 and PW-8 will also be monitored during the APT, as will the nearest wetlands
monitoring well (Hydrologic Monitoring Station #2 - to be established approximately 750 ft south of
the wellfield alignment - see Figure 3). The wetlands monitoring well will be installed to
approximately 20 ft deep adjacent to a small water body on private property south of and adjacent to
the PEF wellfield. However, given the preliminary observations during the initial specific capacity
tests, it is unlikely that any response will be observed in the wetlands monitoring well.
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5.0 MULTIPLE-WELL AQUIFER TEST

For the multiple-well aquifer test, a pumping and discharge setup similar to that employed for the
single-well test will be used; the discharged water, however, will be routed through the pipeline to
the power plant area west of US 19 to avoid potential recharge-related effects. Prior to initiating the
test, the observation well will be instrumented with an electronic digital water level transducer and
data logger to record water levels within the well. The static water level will be verified using an
electric water level tape, and the water level transducer and data logger will be calibrated to the
actual water level. A vented water level transducer cable will be used during the test for barometric
compensation.

Prior to initiating the multiple-well aquifer test, the pre-pumping static water level (referenced to
NGVD) and background water level trends will be determined in the observation and pumping wells.
Water levels will be measured to the nearest 0.01 -ft; background water levels will be recorded on an

hourly basis using the transducer and data logger for a period of three days preceding and following
the test. The background water level data will be analyzed using the methods described in Halford
(2006; US Geological Survey Scientific Investigations Report 2006-5024).

The time-distribution and volume of pumpage from the existing production wells (PW-1, PW-2,
PW-3, and PW-4) will also be recorded. Due to the essential nature of the water produced by the
existing production wells in the operation of the power plant, it may not be possible to conduct the
APT with these wells turned off. However, if the existing wells must be pumped during the APT,
every effort possible will be made to maintain the pumping at a steady rate and to not switch wells on
and off during the APT.

Not less than 24 hours prior to the planned start of the test, the pump and control valve in the
production well will be adjusted so that the initial discharge of the pump will be close to the constant
rate selected for the test (450 gpm). Once the test has commenced, the actual pump discharge will be
recorded along with the water level data collected during the test. Water levels will be measured to
the nearest 0.01-ft and will be measured according to a logarithmic schedule as follows:

Frequency of Measurement Time After Pumping Started
every 15 seconds 0 - 2 minutes
every 30 seconds 2 - 5 minutes
every 1 minute 5 - 15 minutes
every 5 minutes 15 - 60 minutes
every 10 minutes 60 - 120 minutes
every 0.5 hour 2 - 5 hours
every 1 hour thereafter
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The production well (PW-9) will be pumped for a minimum of 48 hours, or until a review of the data
shows that water levels in the pumping and observation wells have stabilized for a period of at least
six hours. Upon reaching the conclusion that the test is complete, the pump will be stopped and
water level measurements will be collected using the same schedule as the one used for the pumping
test. Recovery data will be collected until the water level in the observation well has recovered to
within 0.05 ft of the original static water level; the measurement schedule will be as follows:

Frequency of Measurement Time After Pumping Stopped
every 15 seconds 0 - 2 minutes
every 30 seconds 2 - 5 minutes
every 1 minute 5 - 15 minutes
every 5 minutes 15 - 60 minutes
every 10 minutes 60 - 120 minutes
every 0.5 hour 2 - 5 hours
every 1 hour thereafter

Rainfall amounts during the aquifer test will be recorded. Ideally, the test will be performed during a
period of no rainfall. However, if rainfall occurs during the test, the test will be terminated and
rescheduled if it is determined that recharge from rainfall is causing water levels in the observation
well to rise. Additionally, barometric readings will be recorded to allow for the correction of the
water level data for fluctuations in barometric pressure.

6.0 DATA ANALYSIS

The multiple-well aquifer test data will be analyzed by analytical and/or graphical techniques
(AquiferWin32, AQTESOLV, etc.) to determine the transmissivity and storage coefficient of the
production zone; due to the lack of any significant surficial aquifer or confining interval, any
calculated value for leakance is not expected to be representative of the conditions at the site. The
raw drawdown and recovery data will be adjusted as/if necessary to account for the effects of tidal
fluctuations and atmospheric pressure changes, as well as for the effects of adjacent pumpage from
the four existing production wells. Both time-drawdown and distance-drawdown data will be
evaluated in the analysis of the data.

7.0 AQUIFER TEST PROGRAM REPORT

A professional report will be prepared documenting the results of the aquifer performance testing
activities. The report will include sections on the following: 1) a summary of the geologic and
hydrogeologic conditions beneath the site; 2) documentation of the construction techniques used for
the production well and the observation well; 3) a description of the procedure used for running the
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single-well and multiple-well tests; 4) the analysis of the data collected during the test to determine
the hydraulic characteristics of the hydrogeologic system based on the results of the single-well and
multiple-well tests; 5) a discussion of the limitations involved with the APT and a range of possible
values for transmissivity at the site; 6) an appendix including tabulations of the water level, rainfall,
pump discharge, and adjacent pumping data collected during the aquifer performance testing
program; and 7) a discussion of all corrections made to the raw data during the analysis of the results
of the aquifer performance testing.
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consulting hydrogeologists and welifield technology services

September 8, 2009

Mr. Michael Shrader, Q.E;P.
Lead Environmental Specialist
Environmental Services Section
Progress Energy Florida, Inc.
PO Box 14042i
PEF-903,

,St. Petersburg, FL 33733

Re: New & Rehabilitated Production Wells - Capacity Testing Results
Progress Energy'Flodda - Crystal River Energy Complex
Crystal River, Florida,

Dear Mike:

*As requested, EnHydro, LLC (EnHydro) is pleased to present this letter
documenting the results of specific capacity testing performed on- the referenced. wells.
The testing was performed by the water well contractor, Citrus, Well Drilling, Inc. (Citrus)ý
of Hernando, FL and was witnessed by an EnHydro Licensed Professional Geologist.

Each test was designed and executed in a similar 'fashion. Following the
completion of the installation and -development of each well, a pump was set in the well
with the pump intake located at approximately 45 ft below land surface (bls). The water
discharged by the pump was routed 'through a mechanical flowmeter installed in the
discharge1% line. Water levels and discharge rates were measured by Citrus', site
per0onnel.

The Conditions of Certification forthe site require that the following information
be submitted to. the Southwest Florida Water Management District (SWFWMD)'for each
step in the step-drawdown (specific capacity) tests for each well:

" Static waterlevel before pumping
* Duration of test pumping
* GallOns per minute pumped
* Final water level measured during pumping

In addition to the ,aforementioned data, we are alsosupplying the raw water level
data collected by Citrus in accordance with the contractual specifications that were
provided to them. These data have been graphed by Us to more, clearly document the
performance of the wells. The data and graphs are provided as attachments to this
letter report.

334 East Lake Rd., #173 Palm Harbor, FL 34685-2427 e ph - 813.293;0740, fax - 813.448.9322F
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Table I - Well PW-5
Final Water

Static Water Duration of Gallons per Level
Step Level Before Test Minute Measured Drawdown

Number Pumping Pumping Pumped During (ft) Capacity

(ftbls) (mrin) (gpm) Pumping (gpmftJ
(ft bls)

1 11.02 60 112.5 11.57 0.55 204.55
2 11.57 60 250 12.07 1.05 238.10
3 12.07 60 362-5 12.68- 1.66 218.37
4 12.68 60 '450 13.42 2.40 187.50
5 13.42 60 :675 15.48 4.46 151.35

Table 2 - Well'PW-6_
Final Water

Static Water Duration of Gallons per Level
Step Level Before Test Minute. Measured Drawdown Specific

Number Pumping Pumping, Pumped During (ft) Capacity

(ft bis) (min) (gpm) Pumping. (gpm/ft)
(ft bls)

1 9.10 60 112.5 9.43 0.33 340.91
.2 9.43 60 250 9.81 0.71 352.11
3 9.81 60 362.5 10.14 1.04 348.56
4 10.14 60 450 10.52 1.43 316.90
5 10.52 60 675 11.44 2.34 288.46

Table 3 -Well PW-7_
Final Water

Static Water Duration of Gallons per Level
Step Level Before Test Minute Measured Drawdown Specic

Number Pumping Pumping Pumped During (ft) Capacity
(ft bls) (rmin) (gpm) Pumping (gpmlt

_________ ____ ____ _________ (ft bis) _ _ _ _ _ _ _ _ _ _

.1 10.27 60 112.5 10.97 0.70 160.71
2 10.97 60 250 11.53 1.26 198:41
3 11.53 60 ý362.5 12.34 2.07 175.12
4 12.34 60 450 13.35 3.08 146.10
5 13.35 60 :675 15.34 5.07 133.14

C:%UserSW~Ehkydr'o ýav~oue 6PoetFilesXPmroes's Ene CyýryistJ Rime Wattlelci iAPT Repwk~sep-drwdown tests-I EF CR welifield capeacty tests -
hdi 9-8-O9.doc
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Enydr, LLC

Table 4- Well PW-8
Final Water

St4tc Water Duration of Gallons per Level
Step Level Before Test Minute Drawdown SpecificMinute Measured aow

Number Pumping Pumping Pumped During (ft) c

(ft bis) (mn) (gpm) Pumping (gprnlft)
,__(ft bls)

1 12.32 70 112.5 15.89 3,57 31.51
2 15.89 60 .250 18.76 6.44 38.82
3 18.76 60 1 362.5 22.01 9.69 :37.41
4 22.01 60 450 24.69 12.37 36.38
5 24.69 100 675 32.21 19.89 33.94

Table 5- Well PW-9 _

Final Water
Static. Water Duration of Gallons per Level Specific

Step Level Befaore Test I Minute Measured Drawdown apacity
Number Pumping Pumping I Pumped During (ft)

(ft bls) (min) (gpm) Pumping (gpm/ft)
_f _t_(f his)

1 9.16 60 112.5 9.47 0.31 .362.90
2 9A47 60 250 9.76 0U6 416.67
3 9.76 60 362.5 10.26 1.1 329.55
4 10.26 60 1 450 10.73 1.57 286.62
5 10.73 60 675 12.03 2.87 235.19

Table 6 - Well PW-1O
" I Final Water

Static Water Duration of Gallons per Level
Step Level.Before Test 1 Minute Measured Drawdown Specific

Number Pumping Pumping Pumped During (ft)pt

(ftrbls) (mrin) (gpm) Pumping (gpm/ft)
_(ft bls)

1 8.00 60 ! 112.5 '9.80 1.80 62.50
2 9A.80 60 1 250 11.61 3.61 69.25
3 11.61 60 1 362.5. 13.79 .5.79. 62.61
4. 13.79 60 450 15.40 7:40 60.81
5 15.40 60 675 19.65 11.65 57.94

-I

C-:Nf)sets'XEn ydr6Veýocumerants\rje Fiieshrgss Erergý4qrysW Alver WeNeid & APT Repawhztqpdrwdwn %tesTsEF CGR weelfield capacily tests -
hhd,941O9.doc



Mike Shrader TId1y.d( , ILLC
September 8,.2009
Page 4 of 4

Discussion

The specific capacity of a well - expressed in gallons per minute per foot of
drawdown (gpm/ft) - is a standard measure of the well's relative productivity. This, in
turn, is a reflection of the transmissivity of the aquifer - the ability of the aquifer to
transmit water. The results of the specific capacity testing of the three new wells and
the three. rehabilitated wells .at Progress Energy Florida'sCrystal River Wellfield indicate
a wide Variation in the specific capacity of the wells - values range from 34 - 288 gpm/ft.

This extreme range of values is likely due to t.wo issues: 1) the variable nature of
the UpperFloridan Aquifer in the vicinity of the weilfield; :and 2) the fact that some of the
well casings .had to be set deeper than others in order to achieve a competent grout
seal: In, some cases, the well casing had to be driven through and past the most
transmissive zone of the aquifer due to concerns over the development of sinkholes.

Regardless of the extreme variation :in -the measured specific capacity values, the
worst-Perf~rming well (Well PW-8) is still capableof producing the. target production rate
of 450 gpm with.the Water level drawn. down to only 25 ft bls, leaving over 50 ft of casing
between this pumping water level and the, base of the casing. (top ,of the open hole
interval). Given this large safety margin, no negative issues are anticipated as a result.
of the relatively low specific capacity of Well PW-8. Likewise, the second-worst
performing well (PW- 11.0).will have a safety margin of approximately 35 ft between the
pumping water level and the base of the casing (at the design rate of 450 gpm).

Closing Comments

Please do not hesitate to call me at (813) 293-0740 With any questions, that you
might have concerning this report. Thank you for once again giving EnHydro, LLC the
opportunity to provide our services to you and to Progress Energy Florida.

Sincerely yours,

EnHydro, LLC

XH.Cliff SnP.G.
.Senior.Hydrolgeologist-

C:UsersEpHydro travn DocujmerWtsmrect FiIesProgress'Energy~CeystaI Rlver Wetfield & APT. Repan~fsteP-&a'wdown testsXPEF CR wet1flefd capadity teks S
hch 94-89.doc
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Submitted By: Wheeler Construction, Inc.
Contact .Paul Wheeler (352) 726-0973 paultcitrusbuilder.com
Responsible Entity: Citrus Well Drilling
Contact:. Ray Townsend
Submittal No: 063 1 Revision No: 0
Specification'No: 0256 -1.03

Specification Name: -Final Pump Test Results #5
Description: Final Pump Test Results #5

Pioject and Contract IdentificatiOn DateContractor Received

Subcontractor Wheeler Construction, Inc.
Progress Energy Crystal River Plant]

Prmject Name Units 4 & 5SCR/FGD
Project Number 44000 C
Contract Title Water Wells & Pumps
Contract No. C5.8160 (See Contract Documents)
Spec. Sect. No. 02526 Art. No. 1.03 Initials & Date Initials'& Date

: (JVDK 12123108 E
B., F

Subcontractor's Approval: Submission of this document shall represent C G
Subcontractoes approval asspecified in the Contract Docutmen'ts..
Subconractor remains liable for accuracy of Submittals'as provided in the D
Contract Documents.



LOCKnow ProarewErway PW *. 6 DATE: 11 /10/206B

WELLSIZE: 10" PRE-TEST INFO: Joe Goater

GIME GPM WATER LEVEL

.1-50 112Z5 111:02

__1-51___ 11.4

1__ _!, 11-.41
1!53 '11.41
1:55 11.47

1:57 _11.49

2-00 _11.5

2.05 _11.5

2:10 11.582

2:15 i11.54

2:20] ____ 11.55

2.30 1.55
i11.56

2:40 11.56

2:50 112.5 i 250 11.57

2:51 250 11.99

2:52 __ _12.03

-2:53 _12.04

2:55 _12.05

2:57 ,12.06

-3:00 112.06

3:05 112.06

3:10 .. 112.06

3:15 _ _12.07

TIME GPM WATERLEVEL

'3:20 12.07

3:30 12.07

3:40 12.07

3.50, 250 3625 12.07

3:51 362.5 12.58

3:52 12.59

3:53 12.62

3:55 12.69

3:57 _12.69

4:00 12.89

4:05 '12.69

4-10 _12.68

4:15 12.68

4:20 12.68

4:30 1268

4:40 12.68

4:50 362.5,1450 12.68

4:51 450 13.45

4:52 13.47

4:53 13.48

4:55 13.45

4:57 •13.47

5:00 _13.47

CItrus Well Drilling
P.O. Box 369

Hemando, FL 34442



LOCATION: Prowess Energy PW# 5 DATE: 11/19/2008

WELL SIZE: 10" PRE-TEST iNFO: Joe Goater

TIME GPM WATER LEVEL

5:05 _13.47

5:10 ,, 13.46

5:15 _ _13.45

5:20 13.48

5:30 13.44

5:.40 _13.42

5:50 450 1675 13.42

5:51 675 15.55

5:52 '15.65

5:53 _15.66

5'.55 '_15.61

5:57 115.59

6:00 115:58

6:05 :15.56

6.10 , 115.55

'6:15, 15.54

620 _15.52

6:30 1 __15.52

6:40 i 15.5

6:50 _ _15.48

'651 0 "11.31

ý6:52 1 11t.09

TIME GPM WATER LEVEL

6:53 1 i.06

6:55 11.•04

6:57 1!.03

7:00 1 11.02

7:05

7:10

7:15

720

7:30

CITRUS WELL DRILLING

P.O. Box 369 Hemando, FL 34442

352-726-5454



Progres Fnetg Ciytta Rover - Production Welt SPW-6

,Up~r Flwildan Aqwatr Slap Draw ii, TeAt Data

1115r2m0

Data Sunttt

Specific
Yield Oravatow .Capacry
Q n ns Q/8(gmr),.() (gpmmt) ,SQ

112.5 0.33 340.91 0,002033
250! 0.71 352.I 0.00284

352.5 1.04 348.58 o.O0289
- 450 1.42 316,90 o.o0315
675 2.34 2846 0.003487

104n diarn. FPiduatlsm WOO

wellCasing epfl.= 50It bis
Wel TTotalDi t= 20ft bis

Point
StaticElevation

Water (fl abow
Lel land

'(t I-P) .10 ourraoe) 1.25

StoP f1 Punping Rats (gpm) = 112.5

Water Specific
Elapsed Time L-evel Drawdown ICapacity

(mr~n.) (it 6oM) 00t (*pidft
5 9.32 0.22
10 9.5. 0.25,

'20ý .9.38 0.28
0 9.4 0.3

40 942 0.32
0 942 0.32-

60 0.43 .0.33. 34691/

wel Eency

a iot m00 300' 400 500 IM0 7AD 800

, gp2m

Drowdown - Step 01

0 10 20o o1me(min.)o 50 88 70

0

" 92 PuMfing Rate (gpm) = 250

Water Spedlk
RlasedIrTifM Leve, Drowdown C~apCty

(nu~n.) (f bow) 00t (gpmlf)
5 9.89 0.59
10 9.72 062
20- 9.75! 0.65
30 9.78' 0.68
40 9.79 0.69
50 9.8 0.7
60 9.81 0.71 352.11

og - -

Drawdown - Stop 92

10"t 20 30 40 50 60' 70

14

St" #3 Pmping Rate.(g1Pr). 385

WaterSpec fic
Elaped rmae Lee rawdewrl Capacity

5 10,05 0.85 "

10 10.09 0.99
20 10.11 1.01
,30 10.13 1.03
40 10.13 1.03
50 10.13. 1.03
60 10.14 104 38.M

Stopa4 P-pi,, R a• e (gPmv) A45

Water qSpecf
Elapsed T"ne Level arawdo Cpcity

(mil) (It 0mph (It (gprnit)
5 10.45 1.33
10 10.46 1.36
20 10.49 1.38
30 10.5 1.40
40 10.5 1.40
5s 10.51 1.41
60 10.52 1.42 flh8S0

'0 13 20 30" 40 .'50 0 70
0.7

a 0.9 - -- -------

t5 1

Drawdewf - stepý 04

a- i0 '2D 3t do- 00 0 70

I-s
i 1. --



Stwp 0 "ýmpng Rate (gpn)- 075

water
apsed Tn Level Drmdown

(mh) (Wmp) (f .
5 11,3" 2.2,
10. 11.33 2.23

-20- 11A4 2.3
30 1141 2.31
40 11A4 2,3.
SO 11.43 2.33.
60 i 11.44 2.34 288A48

Drawdown -Step 05
Tft" Ii.)

IC 261 0 '25 30 0 7 a

3-



Submitted By: Wheeler Construction, Inc.
Contact: Paul Wheeler (352) 726-0973 pau!@(citrusbuilder.com
Responsible Entt:: Citrus Well Drilling
Contact: Ray Townsend
Submittal No: 056 Revision No: 0
Specification No: 02526-.03C
Specification Name: Final Pump Test Results #6
Description: Final Pump Test Resuilts #6

Project and Contract Identification Date Contractor Received
Subcontractor Wheeler Construction, Inc.

Progress Energy Crystal River Plant

Project Name Units 4 & 5 SCRIFGD_
Project Number. 44000
ContractTitle Water Wells .& Pumps Contractor'sAction
Contract No. C5.8160 (See ContractDocuments)
Spec. Sect. No. 02526 Art. No.. 1.03C Initials & Date, initials & Date

@AJDK 12/01108 E
B F

Subcontractor's Approval: Submission of this document shall represent C _G_

Subcontractor's approval as specified in the Contract Documents.
Subcontractor remains liable for accuracy of Submittals as provided in the
Contract Documents.



LOCATION: Progress Energy PW-6 DATE: 1111312008

WELL SIZE: 100 PRE-TEST INFO: Joe Goater

TIME GPM WATER LEVEL
9:00 0 9.1

9:01 112.5 9.28

9':02 9.29

9:03 9.3

9:05 9.32
9:07 9.34

9:10 9.35

9:15 9.38

9ý20 9A38

925 9.39

9:30 9.4
9:40 9.42
9:50 9.42

10:00 1i2.51250 9.43

10:01 250 9.61
10:02 9.66

10:02 9.67

10:05 9.69

10:07 _9.7

10:10 9.72
10:15 9.74

10:20 9.75
'10:25 9.77

TIME GPM WATER LEVEL
10:30 250 9.78

10:40 9.79

10:50 9'.8

11:00 250 /362.5 9.81

11:01 362.5 '9.95
11:!02 9.99

11:03 10.041
1i:05 1.o7o5

11:07 _10,05

11:10 10.09

11:15 1,0.11

11:20 10.11
11:25 10.12
11:30 lO___ 013
11:40 10.13

11:50 10.13

12:00 362.5 1450 10.14

12:01 450 10.4

12`02 __ _10.43

1203 10.44
12:05 10.45

12:07 10.45
12:110 10.46

P.O.
CITRUS WELL DRILLING
Box 3.69 Hernando, FL 34442

352-726-5454



LQCATION:_ Progress Energy'PW 6 DATE: !11/13/2008
WELL SIZE: 10" PRE-TEST INFO: Joe Goater

TIME GPM WATER LEVEL

12:15 450 10.49

12:20 10.49
12:25 _10.5

12:30 10.5

12:40 10.5

12:50 10.51
1:00 4501675 10.52

14:01 1117
1:02 11.18
1:03 11.27

1:05 11.3

1:07 11.32

1:10 11.33
1:15 11.35
1:20 11.4

1:25 11.4

1:30 11.41

1:40 11.4

1:50 11.43
2:00 675/0 11.44

2:01 0 10.18

2:02 10.06

2`03 9.95

TIME GPM WATER LEVEL
2:05 0 9.8

2:07 9.7
2:10 9.59

2:15 9.48

2:20 9.4

2:25 9.34

2:30 9.29

2:40 9.24

0.125 9.2

3:00 9.1.7
3:10 9.15

3:20 9.13

3:30 9.1

I.

p p

i i

S S

p a

S

a

a a ___

CITRUS WELL DRILLING
P.O. Box 369 Hernando, FL 34442

352-726-5454



progress Energy Crystal Rive - Production Welt NPW-7

Upper l'lratan Aqufr Step Driwdown Test Data

414rM20

Data Summary

'net 0M Spa-it

Q n'- (QI'
(repm) . Ot) . (gwm,'q a/

,112.5- 07 160.71 0.006M2
25b 1.26, 198.41 0.0004

362.5 '2.07 175:12 0.00571
45W 3.08 146.10 0.006544
675, 5.07 133.14 0.007511

10-in di-a,. Production Well

Wall Casing D~epth 60 Sft bl
Well Total Det•o = 200M flU

Measurin
Pointf

Wat6r (ft abov:
Level land

(ft bnt) ý1027" urfacs) 1 .35

step l Punping Rat (gpm)= 112.5

Pumping
Water Spec

Elapsed 71me Levell Drowd64n, Capacit"(n~in.)" (ft bmp)" (fp "(gw•t

5 10.9 0.63
10 10.92 0.65
20 10.94 0.67
30 10.95 0.68
40 10-.9 0.68
.0 10.97 0.7
60 107. 0.7 16071

Orawdown .- Step #1

0 10 20 3omo (mrko ,so 60

0.4
S0.4

-1- 0 ----- 1

Step 82 Pumping Rate (gpm) = 25D

Pumping
water ,Specif

Elapsed Tawe Leve Dradwdee Capacrty
(n.) •r(h UM) "(C "(prrmt).

5 11.51 1.24
10 11.5 1.23
20 11.52 125
30. 11.52 1.25
4 11.,52 125
so 1*1.3 1 26
66 11.63 1.26 198.41

StepG3 Purpir Rate (gpm) 362.5

water Speciwfic
Elapsed lme: Levelý 0mieivn Capadoty

(min.) (ft brnp) (Mt (gp/ff
1 12.32 2.05
,10 12.32 2.05
20 12.32 2.05
.30 12.32 2.05
40 12.33 2.06
50 12.33 2.06
60 12.34 2.07 1T&.12

Step"4 Pumping Rate (gpm) 450

Pumpng.

water Specifle
Elapse Tame Level Drawomn Capacity

(mini.) (ft bmp) ()f) (gprimt)
5 13-42. 3.15
10 13.39 32.12
20 "13,36. 3.11
30 13.37 3.10
40 13.37 3.10
.so •13.39 3,12

0 ,13.37 3.10
70 13.33 3.08 "14610

OM wdewn - Step 12

Thim (mm.

.0. i. 30 30 40 so 0a 70

0.9

10 W 3D 40 so 00, 70___

I5 ]

0 o 20 30 40 O 60 7o 5 o

2.3 - ____ __________

2.75 Orawvdown - Step 94

3,3•

-23$



step, a5 Pwttpin Rate (gpm) = 675

Purning
water

Etapwed Tire, Level Drawdown
(mftn.) (f ,mp) () .

5 15.55, 5.28
10 15.48. 5.21.
20 15.38 5,11
30 15.,3 5.03
40 15.38 5,11
50s S.34" 5.07
60 15.34' 5.07 13&14

Drwown - Step 05

0 10 29, a0 ýo so CID .70

4-P _



Submitted By: Wheeler Construction, Inc.
Contact: Paul Wheeler (352) 726-0973 paul(citrusbuilder.com
Responsible Entit Citrus Well Drilling-, Inc.
Contact: Ray.Townsend
Submittal No: 080 Revision No: 1
Specification No: 02526-1.03
Specification Name: Final Pump Test Results #7
Description:' Final Pump Test Results #7

U

Projectand COntract Identification
Subcontractor Wheeler Construction, Inc.

Date Contractor Received

Progress Energy Crystal River Plant
Units 4 &.5. SCR/FGDProjec t Name.

Project Number
Contract Title
Contract;No.
Spec. 'Sect No.

44000
44000ntretr' ;Action
Water Wells &Rumps Moriftador's
.C5.81 60
02526 Art. No. i 103

(See Contract Documents)
Iritails & Date IrOW)JDK 21/!09 Eý

B F
C G
-D

itials & Date

Subcontractor's Approval: Submission of this document shall represent
Subcontractor's approval as specified in the Contract Documents.
Subcontractor remains liable for accuracy of.Submittals as pro.vided in the
r-ntmr. rlnrtmp nP..

I.



LOCATION: Progress Energy Well #7 DATE: 1/14/2009

WELL SIZE: 10" (existing Well) PRE-TEST INFO: Joe Goater

TIME GPM WATER LEVEL

8:30 0 10.27

8:31 112.5 10.89

8:32 112.5 160.

8:33 112.5 10.9

8:35 112.5 10.9

8:37 112.5 10.9

8:40 112.5 10.92

8:45 112.5 10.93

8:50 112.5 010.94

8:55 112.5 10.94

9:00 112.5 110.95

9:10 112.5 10.95

9:20 112.5 10.97

9:30 112.5/250 '10.97

9:31- 250 i11.51

9:32 250 i11.52

9:33 250 11.53

;9:35 250 11.51

.9:37 250 11.5

9:40 250 11.5

9-45 250 '11.51

9:50 250 !11.52

9:55 250 il Z52

TIME GPM WATER LEVEL

10:00 250 11.52

10:10 250 11.52

10:20 250 11.53

10:30 250/362.5 1.1;53

10:31 362.5 11.95

10:32 362.5 12.3

10:33 362.5 12i3

10:35 362.5 12.32

10:37, 362.5 1232

10:40 362.5 12.32

10:45 362.5 12.32

10:50 362.5 12.32

10:55 362.5 12.32

11:00 362.5 12432

11:10 362.5 12.33

11:20 362.5 12:33

11:30 362.5/450 12.34

11i:31 450 1 ,3.19

1 .1:32 4501 13.26

11 *33 450 13.33

11:35 450 13.42

11:37 450 13.4

1140 450 '13.39

CITRUS WELL DRILLING
P.O, Box 369 Hernando, FL 34442

352-726-5454



LOCATION: P- ress Enegy Well #7 1 DATE: 1114/2009

WELL SIZE: 107 '(existing well) PRE-TEST INFO: Joe Goater

TIME GPM WATER LEVEL

11:45 4510 13.37

11:50 450, 13.38

11:55 450 13.38

12:00 450 1,3.37

12:10 450 :13.37

12:20 450 1'3.39

12:30 450 13.37

12:40 450/675 ;13.35

12:41 675 i15.35

12:42 675 115.58

12:43 675 !15.58

12:45 675 ý15.55

12:47 675 =f15.53

12:50 675 15.48

12:55 675 ;15.42

1:00 675 ;15.38

1:05 675 ,15.32

1:10 675 15.3

1:20 675 :15.38

1:30 675 15.34

1:40 675/0 15.34

1:41 0 10.68

1:42 0 10.6

TIME GPM WATER LEVEL

1:43 0 10.55

1:45 0 10.53

1:47 0 10.51

1:50 0 10.49

1V55 0 10.46

2:00 0 10.43

2:05 0 10.42

2:10 0 10.4

2:20 0 1.0.38

2:30 0 10.36

2:40 0 10.34

2:50 0 10.33

-3:00 0 10.3

3:10 0 10.27

I I

p p

p p

a a

9 0

a a

a a

CITRUS WELL DRILLING
P.O. Box 369 Hernando, FL 34442

352-726-5454



/112 0e09 Crysta Rover - ProduCtion Well SPW-

Upper "otion, AquiierStoep O~MI0Wm Taol Da=
Dole Saumary

Yield : rawdowý.Capacf
Q na Qie
(gym) (ft) ww#1/0 -A'

112,5 3.57 31.51 0,031733,

250 44 38.82 0.02576'
36.5 ,9.89 37.41 0.026731

450 i.37~ 8.380.027489-
875 18.89 33.94 0.029487,

124n clam. Produ4900o Well

WatllCaarg DepMlr .841.65ftb~
WerTotai Depmh ;22oft'bts

Water(0aov
Level land

(ft bmp) 12.32, s00*0e) 2.80

S~tep klý Pumping Rate (gpm) = 112.1

Water SPeCMfC,
Elapsed Tunai Le3vel ormwdn Cwapacty

(mmii.) (It bniw) (if) (gf#Tl)
S A15,45 3.13

10 616$ 3.34ý
20 15.74. ;3.42
30 15.8 '3.48
40 .1'583 3.51
s0 15.86 3.54
60 15,88 :3.58 .31.5.
70 i589 3.57&

0" 100 00 300 40M toO 000 730 .000

Drswdowot - Stop #1

~0 10 20 30 nm4n .) 50 OD 70 ,

344

3.8, .

'4 _ _ _ _ _ _ _ _

Se 02 Pumping Rate (g•m) = 250

Water Specafic
E" Tm., Level Drawdoa,, Capacity

(min.) (ft bowp) (00i (gpmfl
5 18.5' 86.18
10 '18.59 q.27
2p, 18.67 8&35
30 1.9 '6.37
40' 184.7 .42'
50 18.75 6.43.
60 18,78 44 3&82

Slep 83 Pu...Rate•,gpm) 2.5

Water-Sea
'laped "Tfirm Level, Drawdow. Capac•it

(re ) (fteg)... a ' '
5 221.73 9.41'
10 -218 8.48,20; 21;88 9.58

30 21f98 9.6&
40 22.02 9.7f
so 22M0 9.73,
80 22.01 " 969 37.4i

$totp Puniping Rate(gpm) 450

waterSpai
8lapsed limei Level Drawdo~er CoopacWty

(o.) (ft bowp) (00 (810It
5 24:39 12.07'
10 24.54, 12122

20 24.8 12-28
30 "24.65 12.33"
40 24.68 12,36
50 24.7 12.38 .

60 24.69 2.37 39.38

o •o •, 3o 0 ,• so o TO:

1 . . ..:

.,w

Drawdown - Step 9

"Time tmM.)

0 '30, i0 s0 G 70-

0'o

02 - --.4



0
step #5 P-WM prRate (gpm)= 67.'

water
Elepsed 'ram Leve., Gradown

(rain.) (It bkm) (I0)
5 31.6 19.28

10 31.8 19.56
20 32 19.68
30, 32.14 149862
40 3217 '19.85.
.0 32.2 19,88

0- 32.25 19.95
70 32.21 19.89
80 32.21 .19.89
.90 32.21 19,890
ioo 32.21 19.89 3i.94 _

DMvwdcwn .. Step 05

20 40 so AM l2 620,
Is

19 !



Submitted By: Wheeler Construction, Inc.
Contact: Paul Wheeler (352)-726-0973 oaul@,citrusbuilder.com
Responsible Entity:. Citrus Well Drilling
Contact: Ray TownSend
Submittal No: 100 Revision No: 0
Specification No: 02520- 1.03
Specification Name:, Step Draw-Down Test Result: 8,.
Description: Step Draw-Down Test Result 8:

U ~

Project and Contract Identification
Subcontractor Wheeler Construction, Inc.

Date Contractor Received

Progress Energy Crystal River Plant
Units 44& 5 SCRiFGDProject Name

Project Number
Contract Title
Contract No.
Spec. Sect. No.

44000 ;=
a [ r nrrmtor g .Action.

Water Wells& Pumps
C5.8160

K,# •,• II ! Ir,! KI x•,L1klll"

02520 Art. No. 1.03

B
C.
D

See Contract Documents)
Initials,& Date InitialsA& Date

Subcontractor's Approval: Submission of this document shall. represent
Subcontracto's approvyal.as specified in the Contract Documents.
Subcontractor remains liable for accuracy of Submittals as provided ln the
Contract Documents.

A
-B
C
D

E
F
G

APPROVED I Action Coda; A 15?18TXW I EMCDM 440O 5zI1&-2iT2U



LOCATION: Proaress Enerav Well #8 DATE: 5-1i-2009

WELL SIZE: 12" PRE-TEST INFO: Step Test Static 12.32,

TIME GPM WATER LEVEL

9:29 0 12.32

9:30 112.5 15.2

9:31 112.5 15:27

9:32 112.5 15.33

9:33 112.5 15.38

9:35 112.5 15.465

9:37 112.5 15.56

9 :4 0 1 .12 .5 1 5 .6 6

9:50 112.5 15.74

10:00 112.5 15.8

10:10 112.5 15.83

10:20 i12.5 15.86

10:30 112.5 15.88

i:i40 112.5 15.89

10:41 250 18.35

10:42 250 18.39

10:43 250 18A45

10:45 250 18.5

10:47 250 '18.5

10:50 250 18.59

1-1:00 .256 18.67

11:10 250 18.69

11:20 250 18.74

TIME GPM NATER LEVEL

1_30 250 18.35

11:46, 25 0 18 .76 ,

11:41 362.5 2 !

11:42 1362.5 21.39.

11:43 '362. .21.46

11:45 362.5 21.73

11:47 362.'5 21.79

i11:50 362.5 21'.8

12:00 362.5, 21.8e

12:10_ 362.5 '21.98

12:20 362.5 22.02

12:30 362.5 212.05

12:40 362.5 -22.01

12:41 450 24.03

12:42 450 24.25

12:43 450 24.33

12:45 450 24.39

12:47 450 24.46

12:50 450 24.54

1:00 450 24.6

1:10 450 24.65

1:20 450 ;24.68

1:30 450 24.7

CITRUS WELL DRILLING
P.O. Box 369 Hemando, FL 34442

352-726-5454



LOCATION: Progress Energy Well # 8 DATE: 5-11-2009

WELL SIZE: 12" PRE-TEST INFO:

TIME GPM. WATER LEVEL

1:40 450 24.69

1:41 675 31.5

1:42 675 31.31
1:43 675 3141.0 M31 A2

1:45 675 31. 6

1:47 675 31.73

1:50 675 1 31.88

2:00 675 32

2:10 675 32.14

2:201 675 ! 32.17

2:30 675 i 32;2

2:40 675 _. 32;25

2:50 675 32.21

3:00 675 32.21

-3:10 675 32.21

3:20 675 32.21

3:30 0 16.9

3:31 _ _16.04

3:32 i 15.39

3:33 _ _14."93

3:351 14.45

3:37 13.98

3:40 ; 13.56

TIME OPM WATER LEVEL

3:50 12.98

4:00 127J5_

4:10 12.66

4:20] 12.56

4:30 12.51

4:40 12.49

4:50 12.6

5:00 1242

5:10 12.39

5:20 12.38

5:30 12.37

5:40 12:36

5:50 12.36

6:00 12.36

CITRUS WELL DRILLING
P.O. Box 369 Hernando, FL 34442

1352-726-5454



Progress Energy Crystal River - Praduction Well 8PW:9

Upper Floridan A uifer Step Drawdwn Te"t Data

,11/2112008

12-In diam. Production Well

Wet Casing Depth 58W.5ftbts
Well Total Depth = 200ftbig

Measuring.
Point-

Stalk Eklevon
Water (It above,

Level land
(ftbrnl 9.16 surface) Sul")

Stop #1 Pumping Rate (gpm) = 112.5

Pumping
Water SpecMi

Elapsed Time .Level Drawdown Capaioty
(mi.) (ft bmp). (t. (gPn•t)

5 9,44 0.28
10w 9.44 0.28
20 9.45 '0.29
30 ,9A., 0.3
40. .9.47 0.3150 9:47 .0.31

60 947 0.31 362.90

Step 0t2 Pumping Rate (gpmn) = 250

Elapsed Time Level DraWows Capacity
,(min.), (h brrp (ft) (pn/t

5 9.72 0.,5
i0. 9.74 0.58
20 9.74 ;0.58
30 9.75 059
-40 9.76, 0.6
:50 9.76 0.6;
61 0 9.76 0.6 416.-?

Stoep 3 Pumping Rate (gpm) = 3O2.5

Pum1peig
:Water specific

Elapsed Tihoe Level Drawdown Capac•iý
(min.) (ft bnop) 01t) (gp,111"

5 10.19 1.03.
10 10.21 1:05
20. 10.22 .01
30 10.24 1.08
40 10.25 1.09
50 10.25 109

.60 10.28 1.1' 329.58

DiatSummary

Specific:
Yield .,Drawd~ow Capacity

(gpm) 15 (gpmllt) s.
112,5 0,31 362.90 0.002758

250 0.6 416.67. 0.0024
362.5 1.1 329.55 .0.I03034

450 1.57 286.62 0.003489
675 2.87 235.19 0.004252

Well Efficiency

04

0.0

0.0
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0. .00 .~ ae 40 OD 0 0 ito 80
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'gpla

I

Drawdown - Step #1

0O 10 :20. 3CIme.(min.)~l 50 60 70

0~

Orawdow,- Step412'

0 10 20 30 40 50 so' 7t
o *1
Oci _ _ _ _ _ _

All- .

Step •4 Pumping Rate (gpm) 450

Pumping
Water" Specific

Elapsed Time Level, Orawdown . Capacity
(mlin.) 15t b6")I il) (gpmdft

5 10.7 154
10. 10.7 1,54
20 10.7 1.54
31) 10.72 ,1.56
40 !1072 1.56
50 10.72 1.56
6o '10.73 1.57 26&62

Drowwdlwnl- Step 9

0 '10. 20 311 s4o 00 0 70
1.0

12 _ _ _ __



Step #5 oPuMpVg Rate (gpm) = 675

waur,

E-pied Tim'e L.e•,val raavol

S. 12r02 286
10 12.02, 2.88
20 '12.0Z 2.87

40 12.'0 268
50 12.03 2.87
60 12.02 2.87 238.19

DruWdown -Stop 05,

0 10 26 30 40 so: 8 ?a

2.5'- _ __ _ __ _ _

2.s
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LOCATION: Progress Energy,# 9 DATE:. 11121/20

WELL7SIZE:, 12" PRE-TEST INFO: Joe Goater

TIME GPM WATER LEVEL

r0:30 0 9.16

10:31 112.5 9.41

10:32 _ _: 9.43

10:33 _____943

10:35 9.44

10:37 9.44

10:40 • 9.44

'10:45 9-.45

10:50 9.45

10:55 , 9.45

i:00 t 90.4

11;10 9".47

11.20 _____ .47

11M30 i12.5/250 9.47

14:3i 250 9.69

11-32 _9.7

11:33 9.71

1135 9.72

11:37 _ _9.73

11:40 9.74

11:45 9.74

I1:50 IM9.74

11:551 9.74

TIME GPM WATER LEVEL

12:00 250 9.75

12:10 -9.76

1220 9.76

12:30 250/ 362.5 9.76

12:31 362.5 10.15

12:32 10.16

12:33 10.18

12:35 10.19

12:37i _10.2

12:40. I -10.21

12:45 10.22

12:5 0 1 0.22

12:55 10.23

1":00, 10-24

1:10 10.25

1.20 10.25

130 362.5/450 10.26

1 :31 450 10.67

1:31 10.69

1:33 __ _10•.7

1:35 10.7

1:37 _ _ 10.7

-1:40 10.7

CITRUS W ELL DRILLING
P.O. Box 369 Hemando, FL 34442

352-726-5454,



LOCATION: Prearess'Enerov # 9 ,DATE;. 11/21/2008
ELOCASIO: P2"PRs-TEiT INyO9Jo oa1112112008

WELL SIZE: 12": PRE-TEST INFO: Joe GoAter

TiME GPM WATER LEVEL

1:45 450 10.7

0 107

1:55 _ _10.71

-2-00 __ __10.72

2:10 _ _10.72

2:20 _10.72

2.30 4501675 10.73

2:31 675 11.85

2:32 11.9

2:33 11.94

2:35 i, _2.02

2:37 _____12.02

2:40 12.02

2:45 1203

2:50 _ 12.02

2:55 - 12-02

3`00 _12.03

3'10 12.03

3:20 _ _12.03

3:30 67510 12.03

3:3.1 0 9.63

3:32 _ _9:57

3:33 , 9.53

TIME GPM WATER LEVEL

3:35 0 9.49

3:37 9.46,

3:40 9A3

3:45 9.4

3:50 9.38

3:55 9.35

4:00 .34

410 :9:33

4:20 9.3

4.30 9.3

.4•.40 _9.3

4:50 9.3

_ _ I _ _ I __

CITRUS WELL DRILLING

P.O. Box 369 Hermando, FL 34442
352-726-5454



Progres Eney Cq-.ta River. Produoon Well PW-19

Upper Redian Akpuer Step Irawdown Test Dat

11Fu/2009

12-In diam. Production Well

Well Caina Depth 58.5 It bis
'W"TTota Depth 200 fbits

Measuing:
Point

Stalic Elabatin
Water (ftabove.
Levelý land

(ft bmr•) 8.00 surface) 3.25

Step #1 Pumping Rate (gpm) 112.5

Pumping
Watert Sp"eric

Elapsed Time Level" Drawdown ,Capact
Irhnla) lit timp) Ift)- (gpnMf)

5 9.49 .1.49
10 9.53' 1.53
20 " 9.67 1.87
30 ;9.7I 1.71
"40 .9.74 1.74
.50 9.77 .1.77
60 '9.8 1.8 6S26

Step 92 Pumpipg Rate (gpm) = 250

Water Speofll
Eliapsed Time Level Drawdowi Capacity

((min.) (ft blmp) (Mo (gpirmlt
5 11.22 3.22
1O 11.34, 3.34

,20 11.48 3.48
130 11.53 3,5i
40 11 59 3.59
50 11.61 3.61
60 . 11.81 3.81 69.2S

Step 03 Pumping Rate (gpM) = 362.5

Pumping,'wate' .sp•il
JEapsadim'e Level' O~raurlown Capacit

lnIn.) (ftl Stp) (It) tgpmttt
5 13".47 5.47
10 13.59 5.59

20 13.69 589
30 13.72 5.72
!46 13.75 S.75
50 13.78 5:78

.'0 13.79 5.79 -2.6I

Step 84 Pumping Rate (gpra) ASO45

Pumping
Water Speific

Elapsed Tome Level lDrawdateot Capacity
(min.) (t "p) (fI) (pomw

S. 15.27 7.27
'10 15.41 7.41
20 15.48' 7.48
30 15.48 7.48
40 15.48 7.48
50 1i5.42 7.42
60 15.4 7.40 .60.1 1

Data Summary

Specific

Yield IDraWdCWI Capiaqty
Q .ns Q(S,
4pi)) In) . (gp9f) &O

'112.5 1.8 62.50 0.016
250 '3.61 69.25 0.01444

382.5 '5.79 62-61 0.015972
450 7.4 6•eo5i o0.016444
.675 -11.65. 57.94 .0.0172S9

Well Effic-ency.

0,03 1

0 01

10 300 300 400 000 000 700 000

Drawdown - Step @1
' 0 10 2 3 Tme (mlnjl 50 60' 70

S1'8 0I

Drowdawn - Step 82

Th-. (ele.)

.0 . 30 30 40 6D0 0 70

41~

0 10 20 30 40 so 00 To

54

Dredan -step 8

T• 240

0 10 2D 30 40 :5D 8 70

T.0O

8 a,2 -



step 06 Pwpngp Rate (gpm) U 1t5
Druwdown-Stc00 S

Pumping
Water

Eýap'ýed -n1O Leve! Drowdown
'(mln.) ,(ft 6bm) • (ItjI)

S5 19.31 :113
1% 19,7,4 117
'0 1973 11.73

40 i9 19880 1.8
50 19,65 11.85 . .- 4

11a (.i.4

0 '10 20: 30 so GD'a 170 1
-112

11.4 -
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A B C E F G

1 LOCATION: .[Prress Energy PW#10 DATE:111512008

2 WELL SIZE: 12", _ _ _ PRE-TEST INFO: . .Joe Goater
3

4 .. _

5 TIME GPM WATER LEVEL TIME G3PM WATER LEVEL

6 9:00 0 , 8 10:30 11.53

7' 9:01 112.6 935 10:40 11.59

8 9:02 112.5 9.43 10:50 11.61

9 9:03 A9.46 11:00 2501367.50 11.61

10 9:05 9.49 11:01 13:24

11 910 9.51 11:02 13.33

12 910 -9.53 11:03 ._13:39,

13 915 9.62 11:05 i3.47,

14 9:20 9.67 .. 11:07 13.52

15 9-25 9.68 11:10 13.59

16 9:30 9.71 11:15 13.67

17 940 9.74 11:20 _ _13.69

18 9:50 9.77 11:25 _13.71

19 10:00 112.5 /250 .9.8 - 11:30 _13.72

20 10:01 250 11 11:40 _13.75

21 10:02 11.06 . 1.1:50 13.78

22 10:03 11.11 12:00 250 1450 13.79

23 10:05 11.22 12:01 15.08

24 •1,0:07 , ,11.28 12:02 15.18

25, 10:10 11.34 12:03 15.22

26 10:15 11.43 12O05 .. 16.27

27 10:20 11.48 12:07 15.31

28 b10:25 i11.51 12:10 15.41

29 Citrus -Well Drilloing
30 P.O. Box 369 Hernando, FL 34442
31l ..- 352-726-5454



A B ýC D F I G

32 LOCATION: Progress Energy PW# 10' ATE: 111512008

33 WELL SIZE: 12"! PRE-TEST INFO: Joe Goater

34 _ "

35:.TME GPM WATER LEVEL TIME GPM WATER LEVEL

36 12:15 450 15:46 2:50 675 19.73

.37 12:20 15.48 2:55 1i9.72

38 12!25 15.48 3:00 19.66

39 12:30 15.48 3:10 19.68

40 12:40 ,15.48 3:20 19.65

41 12:50 15.42 3:30 19:65

42 .1;00 15.4 3:31 0 10.54

43 1:10 15:35 3:32 .. 10.45

44 1:20 15.35 3:33 10.12

45 1:30 15.33 3:35 9.62

46 1:40 15.43 3:37 9.32

47 1:50 15.31 3:40 9.04

48 2:00 15.27 ._3:45 8.75

49. 2:10 15.32 3:50 8.59

50 220 , 15.28 3:55 8.48

51 2:30 4501675 15.28 4:00 8.41

52 1.31 675 18.8 4:10 8.29

53 2:32 18.99 .4:20 8.2

54 2:33 19.08 4:30 8:15

55 2:35 Z69.31 4:40 8.12

561 ý2:37 19.34 ..4:50 8.08

57 2:40 '19'.74 .,5:00 8.05

58 -:2:4;5 . .. .. . 9.67 5:10 8.02

59 CITRUS WELL DRILLING
60 P.0. Box 369 Hernando, FL 34442

61 352-726-5454
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62 LOGATIONw Progress'Energy PW #10 DATE: ,____ : __1_5/200

63.N WELL-SIZE:ý 12" _ PRE-TEST INFO: tJoe _ _ .._
64 _

65 TIME GPM WATER-LEVEL TIME GPM WATER LEVEL

,66 5:20 0 801

67 &.30 _ 8

68 " T

69

70
71 __ _ _ _ _ __ _ ___i_ _ _ __ _ __ _ _

72 { ii

73'

75 4

76 _
77,i

78

81180 _

81 _______ _____ _______ _ _ _ _ _ _ _

82 5_

83 7_

84 ________ _____

85 _______,_____ ______ _____

8887 _______ _____ ________

88 __ _ _ _ _ _ ___ __ __

89 CITRUSMWELL DRILLING

90 P.O. Box 369 Hernando, FL 34442
91 _ 352-726-5454
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Golder
Associates

April 14, 2010 083-82671

Mr. Steven Parrish
Progress Energy Florida, Inc.
15760 West Powerline Street
Crystal River, FL 34428

RE: SITE-WIDE COAL COMBUSTION PRODUCTS (CCP)/
SOLID WASTE: MATERIALS MANAGEMENT PLAN (REVISED)
CRYSTAL RIVER ENERGY COMPLEX
CRYSTAL RIVER, FLORIDA

Dear Mr. Parrish:

In conjunction with Progress Energy Florida, Inc. (PEF), Golder Associates Inc. (Golder) has prepared
this Site-Wide Coal Combustion Products (CCP)/Solid Waste Materials Management Plan (Revised) for
the Crystal River Energy Complex.

The undersigned certifies that the content of the Plan is consistent with the requirements outlined in
Section VI., G. of the Conditions of Certification, Progress Energy Florida, Crystal River Energy
Complex (PA 77-09A2) that was issued by the Florida Department of Environmental Protection (FDEP)
on August 28, 2008.

Should you have any questions or comments, please contact me at 904.363.3430 or by email at
kkarably@golder.com.

Sincerely,

GOLDER ASSOCIATES INC.

I Waste Management Plan\Final 14 APR 201 0\PEF Cvr Itr 4-14-2010.doc

Golder Associates Inc.
9428 Baymeadows Road, Suite 400

Jacksonville, FL 32256 USA
Tel: (904) 363-3430 Fax: (904) 363-3445 www.goider.com

Golder Associates: Operations In Africa, Asia, Australasia, Europe, North America and South America
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CCP and Solid Waste Management Plan -1- Crystal River Energy Complex

1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this Coal Combustion Product (CCP) and Solid Waste Material Management Plan is to

describe the procedures for management of CCPs and other (non-CCP) waste material generated at the

Crystal River Energy Complex (CREC) operated by Progress Energy Florida, Inc. (PEF) and complies with

applicable sections of rule Chapter 62-701, F.A.C. The fossil plant is located near Crystal River in Citrus

County, Florida. This plan is designed to assist the facility in maintaining compliance with applicable

permits and environmental regulations, preventing release of products to the environment. The

requirements for a CCP and Solid Waste Material Management Plan were detailed in the Conditions of

'Certification (FDEP, August 28, 2008) which states:

No later than December 31, 2008 or 180 days prior to the initial operation of Unit 4 and
5 FGD scrubbers (whichever occurs first), the licensee shall submit a site-wide Coal
Combustion By-Product (CCP)/Solid Waste Materials Management Plan that addresses
operations of the fossil generating units to the Department's SWD Office and Siting
Office for review and approval. The plan shall, at a minimum, include the following
information:

1. Descriptions and procedures for all applicable processes for on-site
storage practices and management of CCPs, solid wastes and industrial
by-products at the site.

2. Plans or methods to minimize waste streams, and maximize beneficial
use opportunities of CCPs;

3. Methods for preventing or minimizing the release of contaminants to
the environment, including (as applicable) leachate collection and
control methods that meet the requirements of Chapter 62-701, F.A.C.;

4. Certification for the above information, as appropriate, by a Professional
Engineer registered in the state of Florida.

According to rule Chapter 62-701, F.A.C., Solid Waste Management Facilities, industrial byproducts are

exempt from solid waste disposal regulation provided the industrial byproducts definition is met.

Industrial byproducts are exempt from Chapter 62-701 F.A.C. if:

1. A majority of the industrial byproducts are demonstrated to be sold, used, or re-used with one

year;

2. The industrial byproducts are not discharged, deposited, injected, dumped, spilled, leaked, or

placed into or upon any land or be emitted into the air or discharged into any waters including

groundwater, or otherwise enter the environment such that a threat of contamination in excess

of water quality standards and criteria or air quality standards is caused; and

3. The industrial byproducts are not hazardous waste.

Prepared: 12/18/2008
Revised: 12/11/2009
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CCP and Solid Waste Management Plan -2- Crystal River Energy Complex

1.2 Facility

1.2.1 Location

The CREC is located near the Gulf of Mexico in Citrus County, Florida. The CREC encompasses

approximately 4,750 acres and is situated in portions of Sections 28 through 36, Township 17 South,

Range 16 East and Sections 3, 4, 5, 9, and 10, Township 18 South, Range 16 East (Golder, April 2007).

The center of the CREC is at approximately 28'57'50,, latitude, and 82041'41" west longitude.

1.2.2 Operations

The CREC consists of five generating units. Units 1, 2, 4, and 5 are coal-fired steam units and combined

are capable of producing 2,313 mega watts (MW). Located on the south side of the complex, Units 1

and 2 were built in the 1960s and are capable of producing 866 MW. Located on the north side of the

complex, Units 4 and 5 were built in the 1980s and are capable of producing 1,437 MW. Unit 3 is an 838

MW nuclear power plant located on the south side of the complex and is excluded from this plan.

Units 3, 4, and 5 are certified under PA77-09N (FDEP, January 15, 2010). Units 1 and 2 were built in the

1960s and, as such, pre-date the Power Plant Siting Act.

Crystal River Units 4 and 5 Conditions of Certification (PA 77-09N) addresses the ash landfill for the

storage of fly ash and bottom ash generated by Units 4 and 5. The COC was amended to include the

storage of ash generated by Units 1 and 2. Therefore, the ash storage area contains ash that is

generated by all four coal-fired units.

1.2.3 Permits

CREC currently maintains three (3) Industrial Wastewater Permits (IWWP) issued by the Florida

Department of Environmental Protection (FDEP). Two separate IWWPs pertain to surface water

discharges for Unit 1, 2 and 3 and Units 4 and 5, and constitute authorization to discharge to Waters of

the State under the National Pollutant Discharge Elimination System (NPDES). An additional IWWP

covers groundwater discharges for the CREC facility.

NPDES IWWP FL0000159 - Units 1, 2 and 3 (FDEP, May 9, 2005)

Industrial Wastewater Facility Permit Number FL0000159 was issued in May 2005 by FDEP for Units 1, 2

and 3. The permit authorizes the following discharges to state waters under NPDES: once-through

condenser cooling water, treated nuclear auxiliary cooling water, treated coal pile rainfall runoff, intake

screen wash water, and treated non-radioactive waste/radiation waste. This permit authorizes and

requires select monitoring of 12 surface water discharge locations, two internal discharge locations, and

six (6) storm water discharge locations.

NPDES IWWP FL0036366 - Units 4 and 5 (FDEP, August 15, 2005)

Industrial Wastewater Facility Permit Number FL0036366 was issued in August 2005 by FDEP for Units 4

and 5 and authorizes discharge to state waters under NPDES. Wastewater at the facility consists of non-

contact recirculating cooling tower blowdown (CTBD) and runoff from coal and ash storage and handling
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CCP and Solid Waste Management Plan -3- Crystal River Energy Complex

areas. CTBD discharges to the site discharge canal after being chlorinated in the cooling towers. Rainfall

runoff from the coal yard, ash storage area, ash sluice/dewatering system, and transport truck rinseate

is treated in the collection areas by sedimentation. Runoff overflow occasionally discharges to the

runoff collection system which in turn discharges to the site discharge canal covered under permit

FL0000159. This permit authorizes and requires select monitoring of two (2) surface water discharge

locations (CTBD) and one (1) storm water discharge location which includes internal outfall from the coal

storage area and ash storage area.

IWWP FLA016960 (FDEP. January 9. 2007. Revised November 17. 2009)

Industrial Wastewater Facility Permit Number FLA016960 was issued in January 2007 by FDEP for the

CREC and authorizes effluent disposal by land application via a percolation pond system consisting of

three ponds. The wastewater sources include plant equipment drains, laboratory drains, floor drains,

neutralized wastes from demineralizer resin beds, water treatment process wastewater, boiler

blowdown, boiler drains, pre-heater wash drains, sewage treatment plant effluents, transformer area

storm water drainage, FGD blowdown, precipitator washes, boiler washes, cooling water blowdown,

and filtration concentrate. This permit requires quarterly monitoring of the percolation pond land

application system and quarterly monitoring of a twelve (12) well monitoring well network.
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2.0 COAL COMBUSTION PRODUCT AND NON-COAL COMBUSTION
PRODUCT - MATERIALS

Product materials generated at CREC Units 1, 2, 4 and5 have been grouped into the following

categories:

Coal Combustion Products (CCPs)

* Fly Ash (All units)

0 Bottom Ash - pyrite free (Units 1 and 2)

* Bottom Ash (Units 4 and 5)

* Flue Gas Desulfurization Products (Gypsum) (Units 4 and 5)

Non-Coal Combustion Products (Non-CCPs)

" Pyrite Mill Reject (Units 1 and 2)

0 Cooling Tower Sludge (Units 4 and 5, Helper Cooling Towers)

" Dredge Materials (intake/discharge canals, ditch cleanings, IWW ponds)

* Truck Wash Solids

* Aardelite Product

Miscellaneous Solid Wastes

* Units 4 and 5 Coal Yard Soil

* Impacted Soils (site-wide)

This section provides product process descriptions, material characteristics, estimated generation rates,

and transport destinations. A site plan showing identified areas is presented on Figure 1. Process flow
diagrams for the above coal combustion products and non-coal combustion products are provided on

Figures 2 and 3. A summary of coal combustion products and non-coal combustion products is provided

in Table 1.

2.1 FLY ASH

Fly ash is an industrial byproduct produced during the coal combustion process in each unit and is
captured from furnace flue gas and collected by electrostatic precipators (ESPs). Fly ash collected in

Units 1 and 2 ESPs is transferred pneumatically to storage silos or to a former aboveground storage tank
(AST) located immediately west of the Units 1 and 2 power block. Units 4 and 5 fly ash is transferred

from the ESPs to individual storage silos. Fly ash from storage silos is loaded into pressure-differential

trucks or conditioned by a pug mill prior to being loaded into dump trucks for off-site beneficial use or

on-site storage.

A primary ash contractor supports PEF with the management and final disposition of fly ash. To the

extent that the primary ash contractor is unable to use or sell these materials, it transfers temporarily

unsalable fly ash to the existing on-site fly ash storage area located east of Units 4 and 5 (see Figure 1).
The primary ash contractor supports CREC with the transportation, spreading, compacting and pile
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maintenance operations for the Units 1, 2, 4, and 5 ash storage area. Fly ash may be removed for off-

site beneficial use from the storage area by a secondary ash contractor. The secondary ash contractor

supports PEF with ash reclamation and beneficial use opportunities.

Fly ash is typically gray in color with a particle size that ranges from a very fine ash to pebble sized spent

cinders. In November 2007, statistically representative samples were collected from the fly ash storage

area for synthetic precipitation leaching procedure (SPLP) analysis. Based on mean concentrations of

the sample results, SPLP exceedances of Primary Drinking Water Standards (Chapter 62-550, FAC)
(PDWS), Secondary Drinking Water Standards (Chapter 62-550, FAC) (SDWS) and Groundwater Guidance

Concentrations (Chapter 62-777, FAC) (GGC) were reported for the following: aluminum (SDWS),

antimony (PDWS), arsenic (PDWS), boron (GGC), molybdenum (GGC), selenium (PDWS) and vanadium

(GGC).

Approximately 554,000 tons of fly ash per year is produced from Units 1, 2, 4, and 5. Approximately

324,000 tons of this fly ash is transported off-site for beneficial reuse a year. The remaining ash is

deposited in the fly ash storage area. Table 2 provides production, beneficial use and disposal rates of

Units 1, 2, 4 and 5 fly ash (based on 2007 and 2008 data provided by PEF).

Units 1, 2, 4, and 5 Fly Ash

4 i-Benefical
Use

•g'•:i!%•:: •59%

2.2 UNITS 1 AND 2 BOTTOM ASH

Units 1 and 2 are dry bottom ash boilers and are pyrite-free. Pyrites are separated from the coal for

Units 1 and 2 at the pulverizers. Two fractions of bottom ash, heavy and fine, are generated from Units

1 and 2. The heavy bottom ash is collected in a vacuum truck directly from the boilers, which is

transported to the Units 1 and 2 bottom ash storage area. The heavy bottom ash is transferred

approximately three times per day for each unit. The fine bottom ash is conveyed to the Units 1 and 2

bottom ash silo and is transported via pan truck to the Units 1 and 2 bottom ash storage area

approximately once per week.

A primary ash contractor supports PEF with management and final disposition of bottom ash from Units

1 and 2 to the extent that it is unable to sell or use the materials. The primary ash contractor supports

CREC with the transport, spreading, compacting, and pile maintenance operation for the bottom ash

that it determines not to be salable. Bottom ash from Units 1 and 2 deposited in the Units 1 and 2
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bottom ash storage pile may be removed for off-site beneficial use by a secondary ash contractor who

support CREC with ash reclamation and beneficial use opportunities.

Units 1 and 2 bottom ash is typically light brownish gray in color and ranges from very fine ash to gravel

size cinders. In November 2007, statistically representative samples were collected from the Units 1 and

2 bottom ash storage pile for SPLP analysis. The mean SPLP values of the Units 1 and 2 bottom ash

exceeded the respective PDWS or SDWS for: arsenic (PDWS) and aluminum (SDWS).

Units 1 and 2 generate approximately 25,000 tons per year of bottom ash. Approximately 18,000 tons

of this bottom ash is transported off-site for beneficial reuse per year, while the remainder is storage in

the Units 1 and 2 bottom ash storage pile. Table 2 provides production, beneficial use and disposal rates

of Units 1 and 2 bottom ash (based on 2007 and 2008 data provided by PEF).

Units 1 and 2 Bottom Ash

Disp osal
28%

Benefical
Use
72%

2.3 UNITS 4 AND 5 BOTTOM ASH

Units 4 and 5 bottom ash has the same characteristics as bottom ash generated in Units 1 and 2 except

that Units 4 and 5 bottom ash contain pyrite. Units 4 and 5 use wet systems for bottom ash handling.

Bottom ash from each boiler falls into a hopper and is transported with water into a transfer tank. An

ash slurry pump transfers the bottom ash/water mixture to a dewatering bin where solids are allowed

to settle. The wet bottom ash (about 20% moisture) from each dewatering bin is then transported in 30

ton capacity open-top trucks for either off-site beneficial use or on-site storage at the Units 4 and 5

bottom ash storage pile.

Water from the dewatering bins overflows into an ash settling tank. Solids which are carried over with

the water settle and are pumped back into the dewatering bin. Water overflows the ash settling tank

into a surge tank where it is pumped back to the bottom ash hopper to sluice more bottom ash. This is a

closed loop system with no blow down. A pit below the bottom ash hopper catches any leakage from

the bottom ash hopper and a sump pump sends this water to the dewatering bin. Make-up water to the

system comes from service water and is introduced at either the ash settling tank or directly to the

surge tank.

A primary ash contractor supports PEF with the purchase of its salable bottom ash from Units 4 and 5.

This primary ash contractor supports CREC with the transport, spreading, compacting, and maintenance
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operations for the Units 4 and 5 bottom ash that may be temporarily unsalable. A secondary ash

contractor supports PEF with the reclamation of bottom ash from the Units 4 and 5 bottom ash storage

pile for off-site beneficial use.

Units 4 and 5 bottom ash typically ranges from very fine to gravel sized ash and is brownish gray in color.

In November 2007, statistically representative samples were collected from the Units 4 and 5 bottom

ash storage pile for SPLP analysis. The mean SPLP values of the Units 4 and 5 bottom ash exceeded the

PDWS for arsenic and the SDWS for aluminum and iron

The average amount of bottom ash generated by Units 4 and 5 is approximately 45,000 tons per year.

According to records, approximately 26,000 tons per year of this bottom ash is transported off-site for

beneficial use with the remainder being deposited in the Units 4 and 5 bottom ash storage pile. Table 2

provides production, beneficial use and disposal rates of Units 4 and 5 bottom ash (based on 2007 and

2008 data provided by PEF).

Units 4 and 5 Bottom Ash

Disposal
43% Benefical

Use
57%

2.4 FLUE GAS DESULFURIZATION PRODUCTS

The flue gas desulfurization (FGD) system has been constructed for Units 4 and 5 and became

operational in December 2009. The FGD system produces synthetic gypsum (calcium sulfate). FGD

system operations include a gypsum dewatering facility, a conveyor, and a storage area. The synthetic

gypsum produced by the FGD system is transported off-site for beneficial reuse or disposal. Depending

on plant operations during a given year, the projected annual production of gypsum by the Units 4 and 5
FGD system is 350,000 tons for 2010, and 650,000 tons for each successive year. Some waste gypsum is

expected to be produced which would be transported off-site for disposal or beneficial re-use. In March

2010, samples were collected from the temporary gypsum stockpile for SPLP analysis (Golder, April

2010). The mean SPLP values of the gypsum stockpile samples exceeded the respective PDWS and/or

SDWS of the following constituents: aluminum (SDWS), fluoride (PDWS and SDWS), sulfate (SDWS), and

total dissolved solids (SDWS).

As part of the FGD system construction process, the Former North Ash Pond was converted to the FGD

Blowdown Pond System which became operational in February 2010. Ash excavated from the Former

North Ash Pond was deposited in the High Chloride Ash piles within the ash storage area. The FGD
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Blowdown Pond System consists of two lined settling ponds that are designed to settle out most of the

suspended solids in the liquid blowdown waste stream. After settling of suspended solids, the liquid is

pumped to the existing South Plant percolation pond. As part of the FGD Blowdown Pond System, the

Primary Pond is the pond to which FGD blowdown is pumped, with the Backup Pond available when

needed for cleanout and maintenance of the Primary Pond. Pond solids are to be removed from the

ponds after the solids have accumulated to a design elevation and will be transported offsite for

beneficial reuse or disposal. In March 2010, solids samples were collected from influent blowdown

waste stream for SPLP analysis (Golder, April 2010). The mean SPLP values of the FGD Blowdown Pond

System solids exceeded the respective PDWS, SDWS or GGC of the following constituents: boron (GGC),

manganese (SDWS), fluoride (PDWS and SDWS), sulfate (SDWS) and total dissolved solids (SDWS).

2.5 UNITS 1 AND 2 MILL REJECTS

The Units 1 and 2 boilers utilize a milling process that separates pyrites from the coal. The mill rejects,

consisting of coal, rock and pyrites, are collected in a pile within the Units I and 2 coal yard. Units 1 and

2 produce approximately 1,755 tons of mill rejects per year.

PEF has arranged for the off-site beneficial use of these mill rejects. A cement plant will purchase all mill

rejects generated at the Units 1 and 2 coal yard for use as an off-quality fuel by blending the rejects with

their normal coal for use in the cement kiln. The current stock of mill rejects is being removed at a rate

which should deplete the pile. Mill rejects generated in the future will be transported directly to the

cement plant once every two to three months, in reasonable shipment quantities (typically batches of

250 to 500 tons).

The Units 1 and 2 mill rejects range from a large gravel size to a fine grained mixture of coal, rock and

pyrites. In November 2007, statistically representative samples were collected for SPLP analysis from

the Units 1 and 2 mill rejects pile. The mean SPLP values of the mill reject samples exceeded the

respective PDWS or SDWS of the following constituents: aluminum (SDWS), arsenic (PDWS), iron

(SDWS), manganese (SDWS), sulfate (SDWS), and total dissolved solids (SDWS).

2.6 COOLING TOWER SLUDGE

Units 4 and 5 employ natural draft hyperbolic cooling towers for water cooling. Units 1 and 2 use a

once-through cooling system with discharge into the plant's once-through-cooling water discharge

canal. The discharge canal employs a series of auxiliary mechanical draft cooling towers to cool

discharge canal water in order to meet the point of compliance temperature requirements.

Approximately 16,000 CY of cooling tower solid material is generated over six years from Units 4 and 5

cooling towers. CREC is exploring dewatering options (lined drying beds or filter press) for these solids

prior to transport off site. Beneficial use options for these solids are also being explored with local

landfills for use as daily cover. If beneficial use is not viable, the solids will be transported off-site for

disposal. The discharge canal auxiliary cooling towers generate approximately 500 CY of solids

(predominately consisting of sand and shell) every three years. The auxiliary cooling tower solids have,

in the past, been put to beneficial use on site as road material.
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The discharge canal auxiliary cooling towers generate approximately 500 CY of solids (predominately
consisting of sand and shell) every three years. The auxiliary cooling tower solids have, in the past, been

put to beneficial use on site as road material.

On January 14, 2009, PEF submitted via email a request to FDEP to authorize on-site use of cooling

tower solids as "fill-material". The request included a proposed sampling plan for the Department's

review and approval. On February 4, 2009, the Department submitted an email approving PEF's

proposed sampling parameters with the following changes: include SPLP for nickel, sodium, chlorides,

vanadium, antimony, and boron. The following parameters were sampled and analyzed in accordance

with EPA Method 1312 Synthetic Precipitation Leaching Procedure which is designed to determine the

leachability of analytes.

Parameter TCLP SPLP Other
(RCRA Limits) (Drinking Water Standards)

Antimony X

Arsenic X X

Barium X X

Boron X

CaCO3 Totals

Cadmium X X

Chloride X Totals

Chromium X X

Lead X X

MgSO4 Totals

Mercury X X

Selenium X X

Silver X X

Sodium X Totals

Nickel X

pH pH Units

Vanadium X

Zinc X

The sampling plan is based on the constituents expected to be seen in the cooling tower solids primarily

due to the intake water quality and chemical usage such as algaecides and acid. Some potential

constituents include inorganic salts (e.g. CaCO3, MgSO4) as a result of natural deposition from the intake

cooling water and metals.

The analytical results did not exceed respective primary and secondary drinking water standards and

guidance concentrations With the following exceptions: Sodium (PDWS) was exceeded and chloride

(SDWS) was exceeded. Because the plant is considered an "existing facility", secondary drinking water

standards do not apply for this location. While sodium was the only constituent of concern, PEF is

pursuing an exemption for sodium because of its natural presence in this coastal environment.
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As previously described, cooling tower solids from Units 4 and 5 are generated over an approximate 6

year period. When the solids are generated, PEF will explore beneficial use of the material prior to

disposal. The analytical results from the parameters sampled in 2009 were favorable and thus beneficial

use as on site road material or on site fill material is preferred instead of disposal.

The Department will be notified of any future beneficial use opportunities such as on-site road material

or on-site fill material. To evaluate any such beneficial use opportunities, PEF will refer to the 2009

sampling plan that was reviewed and approved by the Department unless the Department requires an

amendment to the sampling approach.

2.7 DREDGE MATERIALS

As part of ongoing maintenance to ensure proper function of the plant's water bodies, excavation or

dredging of deposited solids is necessary. Generally, this is performed on an as-needed basis; however,

based on past experience, some locations may be subject to a scheduled frequency for the removal

work. The following are the dredging subject areas:

* Ash storage area ponds and canal;

* Former north ash pond;

* Percolation ponds;

* Ditches and canals;

* Future FGD Blowdown Settling Ponds; and

* Future Units 4 and 5 coal yard storm water ponds.

The ash storage area ponds are located to the south of the ash storage area and serve as storm water

runoff ponds. The ash storage area retention ditch is located on the east and north sides of the ash

storage area. The water bodies are excavated approximately every six months. In the past, fly ash was

the primary material recovered and was returned to the fly ash storage pile.

The former north ash pond was used for the storage of fly ash and bottom ash from Units 1 and 2. The

29-acre pond is located northwest of Units 1 and 2. In the past, ash has been excavated for disposal in

the high chloride ash pile. In 2009, excavation of material from~the former north ash pond was

completed.

The plant has four (4) percolation ponds, three (3) serve Units 1 and 2 (South IWW Percolation Ponds)

and one (1) serves Units 4 and 5 (North IWW Percolation Pond). The ponds are part of the plants

wastewater management system. The South IWW Percolation Ponds are excavated/dredged

approximately every four years producing approximately 5,000 CY of dredge material. The North IWW

Percolation Pond is excavated/dredged approximately every eight years producing about 2,500 CY of

material each time. Dredge spoils from the percolation ponds are typically transported off-site for

disposal.

Within the CREC there are more than 21,000 linear feet of ditches and canals. The drainage ditches are

typically 5 to 10 feet wide with an average depth of 3 feet. They exist north of Units 4 and 5, east and

south of the mill reject pile, south of the Units I and 2 coal yard, north and east of the Units 4 and 5 coal
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yard. The intake canal is dredged approximately every 5 years, producing approximately 6,000 CY of

dredged material for potential beneficial reuse off-site as landfill cover. Ditches and canals within the

plant are excavated/dredged on an as-needed basis; no estimate of quantity is made.

Two storm water management ponds are to be constructed adjacent to Units 4 and 5 coal yard. The

ponds are to be constructed on the east side of the coal yard and are designed to manage storm water

runoff from the lined Units 4 and 5 coal yard. Additionally, one coal pile runoff treatment pond will be

constructed that will treat the discharge from the runoff collection ponds and will then discharge to the

north percolation pond. It is assumed that excavated/dredged spoils from these ponds will consist of

coal fines that can be reused on-site or transported off-site for beneficial re-use. Storm water from

Units 1 and 2 coal yard is collected and conveyed to a percolation pond via drainage ditches located on

the east and south sides of the coal yard. Periodically, the ditches and pond are excavated and the

solids (coal fines) are returned to the coal pile.

Prior to off-site disposal, analytical testing will be conducted as necessary. Prior to on-site disposal in

the ash landfill, characterization of dredge material is unnecessary as the landfill which includes dredge

material in the commingled pile have been characterized and results are contained in the ECT report

dated March 2008.

2.8 TRUCK WASH SOLIDS

In 2009, a truck wash facility was constructed on the south side of the ash storage area. The truck wash

is used primarily to wash the ash and synthetic gypsum transport trucks after they have been loaded on-

site and prior to them leaving site. Trucks wash within a contained area which has an underground

drain system flowing into an excavated catch basin. The catch basin has adequate size, which promotes

settling of the washed materials. The recovered solids resulting from the washing operation will be

disposed of in an off-site landfill. The estimated quantity of recovered solids from the truck is

approximately 250 CY every three years. Liquids from the washing operations flow into a percolation

basin. Overflow from the percolation basin flows into a drain which feeds into the perimeter ditch on

the east side of the ash storage area.

Characterization of these recovered solids has not been made but generally should be consistent with

the materials referenced in Sections 2.1, 2.2, 2.3, and 2.4 as that is where they are derived from.

2.9 AARDELITE PRODUCT

From May 1988 to September 2005, fly ash from Units 1 and 2 was used to produce Aardelite material, a

patented lightweight aggregate material used in making masonry blocks and similar applications. This

pellet sized material was manufactured from a mixture of hydrated lime and fly ash. The Aardelite

aggregate facility is currently in cold shut down phase and given the current market conditions there are

no plans of restarting this facility in the foreseeable future. An ash contractor operates a leased facility

which houses the Aardelite facility as well as other operations focused on ash re-use at CREC.

Aardelite aggregate material is gray in color and typically pellet sized. In November 2007, samples of

Aardelite material were collected for SPLP analysis. The mean SPLP values of the Aardelite samples
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exceeded the respective PDWS or SDWS of the following constituents: arsenic (PDWS) and aluminum

(SDWS).

2.10 UNITS 4 AND 5 COAL YARD SOIL

As part of the CREC's Clear Air Project, a geomembrane liner was installed beneath the Units 4 and 5
coal yard and associated storm water runoff ponds. Native soil from beneath the coal pile was returned

to areas it was excavated from or placed on top of the completed liner prior to coal placement.

2.11 IMPACTED SOIL

During plant operations, it is possible that soils could be impacted on occasion. If necessary, notification
of impacted soils would be made to the FDEP and local county program prior to remediation and/or off-
site disposal. Impacted soils will be appropriately characterized prior to disposal.
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3.0 PRODUCT MANAGEMENT UNITS

The following product management units have been identified at the Crystal River Energy Complex:

* Ash storage area, including:

o Fly ash storage pile,

o Units 1 and 2 bottom ash storage pile,

o Units 4 and 5 bottom ash storage pile,

o Commingled materials pile, and

o High chloride ash pile;

* Mill rejects pile;

* Former Aardelite facility;

* Ash storage silos;

" Former North Ash Pond; and

* Gypsum handling areas (future).

This section provides descriptions of these management units, including types of materials, potential

release points, and existing management practices. A summary of product management units is

provided in Table 3.

3.1 ASH STORAGE AREA

3.1.1 Unit Description and Operation

The ash storage area is located east of Units 4 and 5 and incorporates the following separate

management piles: fly ash (Units 1, 2, 4 and 5), Units 1 and 2 bottom ash, Units 4 and 5 bottom ash,

commingled materials and high chloride ash.

The total ash storage area covers approximately 95 acres and is permitted (PA 77-09) to reach a

maximum height of 80 feet above grade with 4 horizontal: 1 vertical side-slopes (FDEP letter dated

March 28, 1988 from Mr. Hamilton Owen). A primary ash contractor supports CREC with the

transportation, spreading, compacting, and pile maintenance operations of fly and bottom ash that

presently is deemed unsalable. The ash storage area is graded to manage storm water runoff into the

ash storage area and associated ditches.

3.1.1.1 Fly Ash Storage Pile

The fly ash storage pile receives fly ash from Units 1, 2, 4, and 5. The fly ash storage pile is locatedalong

the eastern and central portions of the ash storage area. A primary ash contractor supports PEF with

the transportation, spreading, compacting and maintenance of fly ash material. Conditioned fly ash

(moisture content approximately 20 percent) is transported to the fly ash pile and deposited in the fly

ash material distribution area. Fly ash is compacted and graded to control runoff and infiltration. Fly

ash is reclaimed from the pile by a secondary ash contractor for off-site beneficial use. Approximately

230,000 tons per year of fly ash is added to the fly ash storage pile.
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3.1.1.2 Units 1 and 2 Bottom Ash Storage Pile

The Units 1 and 2 bottom ash storage pile receives fine and heavy bottom ash from Units 1 and 2. The

Units l and 2 bottom ash storage pile is located north of the fly ash storage pile. A primary ash

contractor supports CREC with the transportation, spreading, compacting, and pile maintenance

operations concerning Units 1 and 2 bottom ash. Conditioned bottom ash (approximately 20-percent

moisture content) is transported from the Unit 1 and 2 bottom ash silos and deposited at the Units 1

and 2 bottom ash material distribution area. Material from the Unit 1 and 2 bottom ash pile is

reclaimed for off-site beneficial use by a secondary ash contractor. Approximately 7,000 tons per year

of bottom ash from Units 1 and 2 are added to the ash storage area.

3.1.1.3 Units 4 and 5 Bottom Ash Storage Pile

The Units 4 and 5 bottom ash storage pile receives bottom ash from Units 4 and 5. The Units 4 and 5

bottom ash storage pile is located southwest of the fly ash storage pile. A primary ash contractor

supports CREC with the transportation, spreading, compacting, and pile maintenance operations for

bottom ash that may presently be deemed unsalable. The primary ash contractor transports bottom

ash with a moisture content of approximately 20% from Units 4 and 5 bottom ash silos in open top, 30-

ton capacity trucks and deposits the material at the appropriate working face. The pile is graded to

manage storm water runoff into the ash storage area ponds and associated ditches. Bottom ash is

reclaimed from the pile for off-site beneficial use by a secondary ash management contractor.

Approximately 19,000 tons per year of bottom ash from Units 4 and 5 are added to the storage pile.

3.1.1.4 Commingled Materials Pile

The commingled material pile is located northeast of the fly ash pile within the ash storage area. The

deposited materials consist primarily of cooling tower sludge, dredge spoils (sands and silts), fly ash, soil

(mainly silty fine sand), and limestone. Based on the October 2008 aerial survey, the amount of material

in the commingled materials pile is estimated at approximately 205,000 cubic yards. Due to the

heterogeneous nature of the material, options for beneficial use are limited. Currently, no commingled

materials are added to the pile. The commingled materials pile will be graded to an even elevation and

dressed with side-slopes to match existing grades. Fly ash will be deposited in the remaining airspace.

3.1.1.5 High Chloride Ash Pile

The high chloride ash pile is located in the ash storage area on the northwest side of the fly ash pile. The

pile contains fly ash and bottom ash excavated from the former north ash pond. The deposited material

is known to have high chloride levels, making it generally unsuitable for many concrete and aggregate

beneficial uses. Aardelite material remaining at the Aardelite facility was also transferred to the high

chloride ash pile. The current plan is to cap the high chloride ash pile area in 2010.

3.1.2 Potential Constituents of Concern

According to SPLP analysis of the ash storage area materials sampled in November 2007, the following

mean SPLP results exceeded PDWS, SDWS, or GGC: aluminum (SDWS), antimony (PDWS), arsenic
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(PDWS), boron (GGC), iron (SDWS), molybdenum (GGC), selenium (PDWS), sulfate (SDWS), total

dissolved solids (SDWS), and vanadium (GGC).

3.1.3 Potential Release Points

The ash storage area is unlined and there is potential for leaching and percolation of the stored material

to the soil, groundwater, and surface water.

The ash storage area storm water retention system is designed and constructed to retain the area runoff

from a 10-year, 24-hour rainfall event (8.34-inches) (KBN, December 1987). The retained runoff is

designed to be disposed of by means of evaporation and percolation (KBN, December 1987). Runoff

draining to the south and west would flow to the storm water retention ponds located on the south side

of the storage area. Runoff from the west drains to the ponds via a drainage ditch on the west side of

the storage area. On the east and north sides of the storage area runoff discharges directly to the

perimeter ash storage area retention canal located on the east and north sides of the area. In the event

of storm event in excess of 10-year, 24-hour rainfall total, runoff is designed to discharge to the Units 4

and 5 storm water retention ditch system via an overflow structure (KBN, December 1987).

3.1.4 Existing Management Practices

The ash storage area is to be operated in a manner that minimizes the contact between ash and water.

The active areas of the ash storage area are to be sloped and compacted to minimize the potential for

rainfall infiltration (KBN, December 1987). The storm water from the working face is to be initially

retained in a temporary retention area to allow for the settling of suspended solids prior to discharge

into the ash storage area storm water system.

3.1.4.1 Groundwater Monitoring

There are four existing monitoring wells that are used for groundwater monitoring of this area. All four

wells - MWI-2R (downgradient), MWC-12R (upgradient), MWC-21R (downgradient) and MWB-30

(background) - are screened with the upper Floridan aquifer with a total depth of approximately

20 feet. The groundwater monitoring plan, which includes these four wells as part of the eleven well

network, was intended to monitor the storage area, detect potential releases to the groundwater, and

comply with the facility's Conditions of Certification, FDEP Industrial Wastewater Permit (FLA016960),

and applicable groundwater quality regulations. Samples are collected on a quarterly basis for the

following parameters: antimony, arsenic, barium, beryllium, cadmium, copper, cyanide, dissolved

oxygen, fluoride, gross alpha, iron, lead, nickel, nitrogen, pH, radium 226 and 228, sodium, thallium,

total dissolved solids, turbidity, and zinc (FLA 016960, Condition III.B.3). While the permit number

FLA016960 does not specifically identify the ash storage area, it is considered included by reference

(PEF, 2007). A revised groundwater monitoring plan was prepared in 2007 (Golder, April 2007) which

superseded a previous plan (Dames & Moore, April 1995). Additional temporary monitoring wells (TW-1

through TW-5) were installed around the ash storage area as part of the geotechnical and
hydrogeological site investigation for the proposed vertical expansion of the ash storage area. Based on

discussions with FDEP Staff in December 2009, these temporary wells will be converted to permanent
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monitoring wells and included in the routine sampling events'(except for TW-2 which will be used as a

piezometer only).

Monitoring well, MWC-12R, is located hydraulically upgradient of the ash storage area and provides

background water quality data. Monitoring well, MWI-2R, is located immediately downgradient of the

ash storage area and monitors the immediate effects of ash leachate on natural groundwater quality

levels (KBN, December 1987). Monitoring well, MWC-21R, is located further downgradient of the ash

storage area and Units 4 and 5 coal yard and monitors the effects of ash leachate after mixing with

groundwater and the effects of leachate from the coal storage area on groundwater quality levels (KBN,

December 1987). Monitoring well, MWB-30, is the facility background well. According to groundwater

data from April 2005 to April 2008, mean arsenic and gross alpha concentrations in MWI-2R exceeded

PDWS but did not exceed the PDWS further downgradient in MWC-20R.

3.1.4.2 Surface Water Monitoring

Surface water monitoring for the ash storage area is conducted per discharge event at the ash storage

area overflow weir (C40) prior to discharge into the runoff collection system. The following parameters

are to be reported per discharge: flow, total suspended solids, length of discharge, and total recoverable

metals including: arsenic, cadmium, chromium, copper, iron, lead, mercury, nickel, selenium, vanadium,

and zinc (FLA 0036366, Condition I.A.12).

3.1.4.3 Inspections and Maintenance

Inspections of the soil cover material, open ash storage areas and storm water retention system for

erosion damage or unusual circumstances are performed on a monthly basis. Notifications are

automatically generated to remind the responsible person to conduct inspections and follow-up notices

are generated for supervision when inspections have been done.

As necessary, the primary ash contractor supports CREC by performing maintenance and repairing

erosion of the soil cover materials and open ash storage area. They also repair any damage to the storm
water retention system. Additionally, monthly inspections area conducted in accordance with the

facility's Best Management Plans (BMPs) (PEF, March 2007 and PEF, May 2007). The purpose of the

inspections are to ensure the storm water management system is operating properly, prevent the

release of pollutants and ash, observe any significant erosion, and determine if any maintenance is

necessary. Routine maintenance includes mowing, sediment removal, vegetation clearing from intake

and discharge structures, and repair of eroded areas.

3.2 MILL REJECTS STORAGE PILE

3.2.1 Unit Description and Operation

The mill rejects pile is located in the southeast corner of the Units 1 and 2 coal storage yard. The

pile consists of a mixture of coal, pyrite, and rocks that have been separated from Units 1 and 2 fuel

supply. The mill rejects pile is managed by PEF personnel. The estimated inventory of the pile is
approximately 24,000 tons. The Units 1 and 2 coal yard produce approximately 1,755 tons of mill rejects

per year.
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Presently, beneficial use for the mill rejects occurs at a cement plant that will blend the rejects with its

fuel stream for use as an off-quality fuel in the cement kiln. PEF expects the beneficial use opportunity

will continue for the next few years. The current stockpile of mill rejects will be used in a cement kiln -

and is expected to be depleted. After the stockpile is depleted, the cement plant plans to transport mill
rejects to their facility every two or three months. It is anticipated that there will be a small mill rejects

pile of 250 to 500 tons in the Units 1 and 2 coal yard between shipments.

3.2.2 Potential Constituents of Concern

According to SPLP analysis of the mill rejects pile in November 2007, mean SPLP exceedances of PDWS

and SDWS included: aluminum (SDWS), arsenic (PDWS), iron (SDWS), manganese (SDWS), sulfate

(SDWS), and total dissolved solids (SDWS).

3.2.3 Potential Release Points

Potential impacts to the soil, groundwater, and surface water from the mill rejects storage pile could

occur. Stormwater runoff from the east and south sides drains toward a perimeter ditch. This

perimeter ditch, located on the east and south sides of the pile, continues westward and encircles the

Units 1 and 2 coal yard on three sides (east, south, and west). The entire Units 1 and 2 coal yard storm

water management system is designed to contain runoff resulting from a 10-year, 24-hour storm event

(FL0000159). In the event of a storm event in excess of 10-year, 24-hour rainfall, runoff is designed to

discharge to an adjacent salt marsh via a NPDES outfall (D-OH).

3.2.4 Existing Management Practices

The mill rejects pile is maintained by PEF Units 1 and 2 coal yard personnel.

3.2.4.1 Groundwater Monitoring

Two wells are used for groundwater monitoring of the mill rejects storage pile: MWB-30 (background)

and MWC-29 (downgradient). Both wells are installed at a total depth of 20 feet below ground surface

and are designed to monitor the Upper Floridan aquifer. Well MWB-30 serves as a facility wide

background well and MWC-29 is located southwest of the storage pile. Groundwater samples are

collected on a quarterly basis for the following parameters: antimony, arsenic, barium, beryllium,

cadmium, copper, cyanide, dissolved oxygen, fluoride, gross alpha, iron, lead, nickel, nitrogen, pH,

radium 226 and 228, sodium, thallium, total dissolved solids, turbidity, and zinc (FLA 016960, Condition

III.B.3). A revised groundwater monitoring plan was prepared in 2007 (Golder, April 2007) which

supersedes a previous plan (Dames & Moore, April 1995).

Monitoring well, MWC-29, is located hydraulically downgradient of the Units 1 and 2 coal yard and
monitoring the groundwater adjacent to the coal storage area and mill rejects pile. According to

groundwater data from April 2005 to April 2008, mean groundwater concentrations did not exceed any

PDWS or permit compliance well limits (FLA 019660, Condition III.B.3).
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3.2.4.2 Surface Water Monitoring

Surface water monitoring is not conducted specifically for the mill rejects pile, but is conducted for the

Units 1 and 2 coal yard when the storm water management system is discharging to the adjacent salt

marsh at outfall D-OH. The following parameters are to be reported daily when discharging: arsenic,

cadmium, chromium, copper, flow rate, iron, lead, mercury, nickel, pH, selenium, total dissolved solids,

vanadium, and zinc in accordance with FL0000159, Condition I.A.22.Permit FLOO00159,Condition I.A.22,

addressees which parameters to report when discharging occurs.

3.2.4.3 Inspections and Maintenance

Monthly and annual inspections are performed based on the guidelines specified in the Units 1, 2, and 3

BMP (PEF, March 2007). The intent of the inspections is to ensure that the storm water management

system is operating properly and to control release s. When identified during inspections, material

eroded from the mill reject pile will be pushed back onto the pile, sediment removed from ditches, and

outfall structures cleared of debris.

3.3 FORMER AARDELITE FACILITY

3.3.1 Unit Description and Operation

The former Aardelite facility, located north of Units 1 and 2, was used to produce Aardelite, a patented

lightweight aggregate for use in making masonry blocks and other similar applications. The pellet-sized

material was manufactured from a mixture of hydrated lime and fly ash. Aardelite is no longer

produced and, in 2009, the unsold stockpile (<1,000 cubic yards) was transferred to the high chloride

ash pile (located within the ash storage area) which is scheduled to be capped in 2010.

3.3.2 Potential Constituents of Concern

According to SPLP analysis of the Aardelite product in November 2007, mean SPLP results for aluminum

exceeded SDWS and arsenic exceeded PDWS.

3.4 ASH STORAGE SILOS

3.4.1 Unit Description and Operation

Ash storage silos are used for fly ash and bottom ash for Units 1, 2, 4, and 5 prior to transport to their

respective storage piles or off-site beneficial use. Units 1 and 2 fly ash is stored in a designated silo and

in a converted above ground storage tank. Units 1 and 2 fly ash is transported from these intermediate

storage locations by an ash contractor. The bottom ash from Units 1 and 2 consists of two types, heavy

and fine. The heavy bottom ash is transported by PEF employees directly from the Units 1 and 2 boilers
via vacuum trucks to the Units 1 and 2 bottom ash storage pile within the ash storage area. The Units 1

and 2 fine bottom ash is conveyed pneumatically to a combined storage silo. Fine bottom ash from the

silo is emptied into a pan truck weekly and transported by PEF employees to the ash storage area. All

bottom ash from Units 1 and 2 is conveyed dry.
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Units 4 and 5 fly ash is pneumatically conveyed to respective storage silos prior to transportation by an

ash contractor to the ash storage area or off-site beneficial use. Units 4 and 5 fly ash is either loaded

into pressure-differential trucks from the storage silo or it is conditioned to a moisture content of

approximately 20% prior to being loaded into open trucks for transport. The bottom ash from Units 4

and 5 is conveyed with water to four storage silos (aka dewatering bins) prior to loading into trucks for

transport by an ash contractor to the ash storage area or off-site beneficial use. Water used to convey

bottom ash is contained in a closed loop system and so, with the exception of about 20% moisture

content of the bottom ash, there is no water disposal.

3.4.2 Potential Constituents of Concern

According to ash SPLP analysis performed in November 2007, the following mean SPLP results exceeded

PDWS, SDWS, and GGC: aluminum (SDWS), antimony (PDWS), arsenic (PDWS), boron (GGC), iron

(SDWS), molybdenum (GGC), selenium (PDWS), and vanadium (GGC).

3.4.3 Potential Release Points

Fly ash and bottom ash stored in silos at Units 1, 2, 3, and 4 is not considered a significant release point.

Ash stored in these completely enclosed storage containers does not pose a potential release to soil,

groundwater or surface water. Ash that is spilled during transfer associated with transport truck loading

is promptly removed according to management practices.

3.4.4 Existing Management Practices

Management practices of the ash storage silos consists of visual inspections of the silos and removal of

ash that may inadvertently been released to the ground surface. As a normal part of ash handling,

during transfer of ash from the storage silos to transport trucks, ash may be inadvertently spilled on the

ground, which in many instances is an impervious surface. Spilled ash is generally cleaned up within

twenty-four hours.

The ash storage silos are not part of the groundwater or surface water monitoring performed at the site,

due to the limited potential of release to the environment. Inspections of the storage silos are

performed as part of the facility-wide inspections prescribed in the Best Management Practices (BMPs)

(PEF, March 2007 and PEF, May 2007). Besides structural maintenance of the storage silos, BMP-related

maintenance is generally limited to recovery of spilled ash.

3.5 FORMER NORTH ASH POND

3.5.1 Unit Description and Operation

The 29-acre former north ash pond was used for the storage of fly ash and bottom ash from Units 1 and

2. Units 1 and 2 fly ash and bottom ash was sluiced with water to the pond and allowed to dewater
prior to being loaded into trucks for off-site disposal (KBN, December 1987). Use of the pond for ash

storage and management has been discontinued.

The former north ash pond has been converted for use as FGD Blowdown Ponds as part of the facility's

clean air project. The residual ash has been excavated and transferred to the high chloride ash pile
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(located within the ash storage area) which is scheduled to be capped in 2010. The former north ash

pond has been modified into the two lined FGD blowdown ponds (see Section 2.4).

3.5.2 Potential Constituents of Concern

According to ash SPLP analysis performed in November 2007, the following mean SPLP results exceeded

PDWS, SDWS, and GGC: aluminum (SDWS), arsenic (PDWS), iron (SDWS), selenium (PDWS), and

vanadium (GGC).

3.6 GYPSUM HANDLING AREAS

3.6.1 Unit Description and Operation

The Units 4 and 5 FGD System gypsum handling management areas include the gypsum dewatering

facility and the temporary gypsum storage area.

3.6.1.1 Gypsum Dewatering Facility

The gypsum slurry from the Units 4 and 5 FGD System is dewatered in vacuum filter beds. The gypsum

is dewatered and washed by the FGD vacuum filters to produce a gypsum cake (approximately 90%

solids content by weight). The gypsum cake is then conveyed from the dewatering facility to the

temporary storage area via conveyor. Filtrate from the vacuum filter beds is pumped to FGD filtrate

tanks then from there it is routed back into the process as scrubber make-up water and to aid in

limestone processing.

3.6.1.2 Temporary Gypsum Storage Area

The temporary gypsum storage area consists of a dual-truck load out tower and a lined concrete storage

pad. The gypsum cake produced by the dewatering facility is transported either to the truck load out

tower or the storage pad via the conveyor. The anticipated maximum production of gypsum from Units

4 and 5 FGD Units is approximately 2,100 tons per day. The temporary gypsum storage area is sized to

hold 32,000 tons of gypsum or 12 days of maximum production. Waste gypsum will be stored in a

separate pile on the lined storage pad. Gypsum is transported from the temporary storage area for off-

site beneficial use or off-site disposal.

3.6.2 Potential Constituents of Concern

According to the SPLP analysis of samples collected from the gypsum stockpile in March 2010, the

following mean SPLP results exceeded PDWS or SDWS: aluminum (SDWS), fluoride (PDWS and SDWS),

sulfate (SDWS) and total dissolved solids (SDWS).

3.6.3 Potential Release Points

The gypsum dewatering facility is not considered a significant release point.

The temporary storage pad is lined and designed with a three-foot perimeter wall and sumps to collect

storm water and seepage thereby limiting the potential release of water.

Prepared: 12/18/2008
Revised: 12/11/2009

PEF CREC Solid Waste Management (Rev. 04.14.2010).docx Revised: 04/14/2010



CCP and Solid Waste Management Plan -21- Crystal River Energy Complex

3.6.4 Existing Management Practices

The gypsum pile at the temporary storage pile is watered down by an off-road water truck to create a

hard outer crust, thus reducing dust generation. Stormwater and seepage from the temporary gypsum

storage area is collected and conveyed to the FGD filtrate tanks or blowdown tanks. The gypsum

storage pile is contained on concrete pad with a GCL underneath.

Neither groundwater nor surface water monitoring is conducted specifically for the gypsum handing

areas.

3.7 FGD BLOWDOWN POND SYSTEM

3.7.1 Unit Description and Operation

The FGD Blowdown Pond System consists of two lined ponds, the Primary Pond and Backup Pond, which

receive FGD blowdown wastewater from the Units 4 and 5 FGD units. The ponds are designed to

manage wastewater from the FGD unit process and allow for the settling of suspended solids. The

ponds will be periodically dredged and solids will be disposed of off-site or transported off-site for

beneficial reuse.

3.7.2 Potential Constituents of Concern

It is anticipated that FGD materials will be have sulfates and trace levels of some metals.

3.7.3 Potential Release Points

The FGD wastewater settling ponds are lined and designed with adequate freeboard for storm events

thereby limiting the potential release of FGD wastewater. The remainder of the area that was the

former North Ash Pond has been graded such that all surface water within the former ash pond is

directed to the west of the former ash pond and is designed to contain all the water from a 25-year, 24-

hour storm event.

3.7.4 Existing Management Practices

The wastewater settling ponds will be periodically cleaned out using a suction dredge built on wheels to

protect the liner. The wastewater settling pond will be maintained by PEF personnel.

3.7.4.1 Groundwater Monitoring

Four wells are employed to monitor groundwater at the FGD Blowdown Pond system and former north

ash pond. Well MWC-16 located at the southwest corner serves as a downgradient well, well MWC-28

diagonally across in the northeast corner is the upgradient well, well MWC-31 located immediately

downgradient of the FGD pond pump station serves as a downgradient well, and MWB-30 serves as the

background well. The wells are designed to monitor the Upper Floridan aquifer and are typically
installed at a total depth of approximately 20 feet below ground surface except well MWC-31 which was

installed at 25.5 feet below ground surface but at the sample elevation as MWC-28 and MWC-16.

Groundwater samples are collected on a quarterly basis for the following parameters: antimony, arsenic,

barium, beryllium, cadmium, copper, cyanide, dissolved oxygen, fluoride, gross alpha, iron, lead, nickel,
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nitrogen, pH, radium 226 and 228, sodium, thallium, total dissolved solids, turbidity, and zinc (FLA

016960, Condition III.B.3). A revised groundwater monitoring plan was prepared in 2007 (Golder, April

2007) which supersedes a previous plan (Dames & Moore, April 1995).

3.7.4.2 Surface Water Monitoring

Monitoring as part of NPDES permit FL0000159 is conducted at outfall D-OC1. Flow rate measurements

are required daily when discharging, oil and grease sample analysis is required weekly, and total
suspended soil analysis is required three times per week (FL0000159, Condition I.A.12). When the

outfall is discharging, samples are collected in accordance with NPDES permit FLO000159, Condition

1.A.12.

3.7.4.3 Inspections and Maintenance

Monthly and annual inspections are conducted as part of the facility-wide inspections in accordance
with the BMP plans. Necessary maintenance as part of the scheduled activities or resulting from

observations from the inspections may include sediment and vegetation removal and stabilization of

eroded areas.
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TABLE 1
SUMMARY OF COAL COMBUSTION PRODUCT AND NON-COAL COMBUSTION PRODUCT MATERIALS

Crystal River Energy Complex

Citrus County, Florida

Type Generation Material Type
Material CCP Non-CCP Solid Active Inactive Source Storage Location Industrial Byproduct* Solid Waste* Rationale for Material Type Designation
Fly Ash X X Units 1, 2, 4, and 5 Fly ash pile X Several potential beneficial end uses

Bottom Ash - 1 & 2 X X Units I and 2 Bottom Ash (Units 1 & 2) X Several potential beneficial end uses
Pile

Bottom Ash- 4 & 5 X X Units 4 and 5 Bottom Ash (Units 4 & 5) X Potential beneficial end uses
Pile
Temporary gypsum X Beneficial use off-site

Gypsum - 4 & 5 X X Units 4 and S storage area
Waste gypsum pile ._._...X Off-site disposal

FGD Pond Solids X X - Units 4 and 5 FGD Blowdown Ponds - X Off-site disposal
East side of Units 1 & 2

Mill Rejects X X Units 1 and 2 cal yad X Beneficial use off-site
coalryard

Mixed Waste - Pile X X X Commingled Materials Pile Northeast side of fly ash X Encapsulated on-site or off-site disposalpile

High Chloride Ash X X High Chloride Ash Pile Northeast X Encapsulated on-site or off-site disposal
Pile at former Aurdelite

Aardelite Product X X Former Aardelite facility facility X Potential beneficial end use

Dredge Spoils - Fly Ash Ponds X It Stormmater ponds (2) SW side of fly None X Off-site disposal
ash pile

Dredge Spoils - Perc Ponds X X Percolation ponds: 2 near Units 1 & None Off-site disposal
2 and 3 near Units 4 & 5
Drainage ditches and canals

Dredge Spoils - Ditches and Canals X XD throughout plant None X Off-site disposal

Dredge Spoils - Ash Pond X X X Former North Ash Pond None X Encapsulated on-site or off-site disposal
Pond mest of Units 1 & 2 former

Dredge Spoils - West Pond X XP ASTs None X Off-site disposal

Dredge Spoils - Stormwater Ponds X X (Future) Proposed stormwater ponds (3) near (Future) X Off-site disposal
Units 4 & 5 coal yard

Assumed non-contaminated - beneficial use asTruck Wash Solids X X (Future) Proposed truck wash (Future) X landfill cover

Cooling Tower Sludge - 1 & 2 X It Cooling towers for Units 1 & 2 None a Off-site disposal
Cooling Tower Sludge - 4 & S X X Cooling towers for Units 4 & S None X Off-site disposal
Units 4 & 5 Coal Yard Soil X X Soil excavation for coal yard liner Units 4 and S coal yard X Beneficial use off-site or as onsite fill

Contaminated Soil X X Throughout Plant None X Contaminated and would require treatment
and disposal

Term as defined in Chapter 62-701, F.A.C.

Checked by: SFS
Reviewed by: KBK
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Table 2
Average Ash and Gypsum Production, Beneficial Use, and Disposal Rates

Crystal River Energy Complex
Citrus County, Florida

Average Production Average Beneficial Average Disposal

Coal Combustion Product Rate Use Rate Rate

(tons per day) (tons per day) (tons per day)

Fly Ash (Units 1, 2, 4, and 5)1 1,519 889 630

Units 1 and 2 Bottom Ash' 70 51 19

Units 4 and 5 Bottom Ash1 123 70 53

Units 4 and 5 Gypsum 2  2,100 2,100 0

NOTES:

1. Production, Beneficial Use, and Disposal data provided by PEF, 2008.
2. Maximum estimated production rate. Beneficial use and disposal rates will vary

based on market conditions. No gypsum will be disposed of on-site.

Checked by: SFS
Reviewed by: KBK
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TABLE 3

SUMMARY OF PRODUCT MANAGEMENT UNITS

Crystal River Energy Complex
Citrus County, Florida

Ultimate Use

Solid Type Average Potential Environmental Impact Impact Prevention and Monitoring Reuse Disposal

Management Unit CCP Non-CCP Solid Hazardous SPLP Exceedance GW SW GW SW Onsite Offsite Onsite Offsite
Fly Ash Storage Pile X Fly ash No A],SbAs, Bo,MoSe,

V
Units l and 2 Bottom Ash Bottom ash
Storage Pile (pyrite free)

Units 4 and 5 Bottom Ash Bottom ash (with No Al, As, Fe X X X X X
Storage Area pyrite)

Commingled Materials Pile X X No Al, As X X X X X X

High Chloride Ash Pile X Ash No Al, As, Fe, Se, V X X X X -X X

Gypsum Storage Pile X Gypsum No Al, F, SO4, TDS X X

MillCoal, soil, rocks, No Al, As, Fe, Mn, S04, TDS X X X X X XMillRejets Ple X pyrite

Aardelite (fly ash No A sXX
Former Aardelite Facility X aggregate) No Al, As X X X

Fly ash and Al, Sb, As, Bo, Fe, Mo,
Ash Storage Silos X bottom ash (Units No Se, V X

1, 2, 4, and 5)

Ash, spoils, truck
Former North Ash Pond X X wash solids, No Al, As, Fe, Se, V X X X X X X

sludge
FGD solids

FGD Blowdown Ponds X (gyps No Bo, Mn, F, SO4, TDS X X X X X X(gypsum)

Checked by: SFS

Reviewed by: KBK

Prepared: 12/16/2008

Revised: 09123/200

TABLE 3_APRIOFINALSdov Revised: 04/14/201
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FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION
SOLID WASTE MANAGEMENT FACILITY

INSPECTION CHECKLIST

Facility Name:

WACS No.:

Proaress Eno-ray Crostal River Enerov Comodex

97667 -COMET Project Number~ N/A

Inspection Date: 1-29"9 -Permit No.%a Power Plant Sitina PA 77.09A2 issue Date: 08-28&2008

acuity Address: a 0 lie Road. Crystal River

ell f, Rol , ;ountv: Citrus Zin:IY6 L X-C L-_ md

Permittee or Operating A lthr 0rn-r•iic Cnnrnai
17--- kI. *L= El. I J_

Telephone Number (Permittee or Operating Authority

Inspection Participants (Include ALL Facility and Department Employees With Corresponding Titles):

DA I I a,#^, Q 1. ; W icnco%
Ir yl , " OFJSl* LCSUM flaE 2E VICOessa E E

(t•thar Pa rtliein.ntS_' Domi~ Ynwall Cn thin Wilkinqnn JIni Chesser III Frika Tucehhn,,m-Wiro Ipmrrimss En~nmvl

TYPE OF FACILITY (check all that apply):
Landfill: C&D Facility.
OClass I -'Disposal
OClass II -3Disposal w/Recycling
[]Class III OLand Clearing

Waste Processing Facility:
OTransfer Station
EIC&D Recycling
EClass III MRF
OMSW MRF
I-Pulverizer/Shredder
[-lCompactor/Baling
-Other

Other Facilities:
ElComposting Facility
O-WTE Facility
[]Waste Tire Facility
[-IYard Trash Processing Facility
[]Stationary Soil Treatment Facility

-lncinerator/Trench Burner
E-]Unauthodzed Disposal
0Other Coal-fired Power Plant

TYPE OF INSPECTION (check all that apply):
-operation I-Complaint Investigation

E-Closure ORoutine Inspection
-Long-Term Care OFollow-up Inspection

ATTACHMENTS TO THE INSPECTION CHECKMST (check all that apply):

This Cover Page includes the following attachments.

0Other Inspection of ash management areas

Section Section Title
No.

1.0 File Review
_ 2.0 Landfill Operation and Maintenance

3.0 Landfill Long-Term Care
4.0 Waste Processing Facilities
5.0 C&D Debris Disposal Facilities
6.0 Recycling Operations at C&D Debris Disposal Facilities
7.0 Land Clearing Debris Disposal Facilities
8.0 Compost Facilities
9.0 Waste Tire Facilities
10.0 Yard Trash Processing Facilities
11.0 Stationary Soil Treatment Facilities
12.0 WTE Facilities
13.0 Complaint Investigations

_j 14.0 Narrative and Signatures

Page 1 of 1
(Revised 10/05)



FLORIDA DEPARTMENT OFENVIRONMENTAL PROTECTION
INSPECTION CHECKLIST

SECTION 14.0'- NARRATIVE AND SIGNATURES

REQUIREMENTS:
THIS SECTION PROVIDES AN OPPORTUNITY FOR THE DEPARTMENT INSPECTORTQ ADDA NARRATIVE EXPLAINING ANY
REQUIREMENTS IDENTIFIED AS "NOT OK" AT THE TIME OF THE INSPECTION. SOME REQUIREMENTS MAY BE IDENTIFIED
AS "OK" BUT ARE DISCUSSED'FURTHER IN THE "AREAS'OF CONCERN" PORTION OF THE NARRATIVE!SECTION.

14.1 Explanation for all 'NOT OK".responses (continue on separate sheet if necessary).

The purpose of this inspection was to inspect the facility!s ash management areas: including theash landfill,. which is located east of
Units 4 & 5. and the inactive North Ash Pond, which is located southwest of Units 4 & 5. The ash landfill can be-accessedvia the
North AccessiRoad. Accessinq:the North Ash Pond requires entrance through the facilitv's .Access Control Point (Homeland Securty)-

Department and Progress EnerciV staffobseived the top and sides of the ash landfill, which contaihs high chloride ash from'the north
ash pond; fly ash from Units-l. 2, 4.5& 5. bottom ash fron Units 4 & 5. co-minqled waste, and bottom Ash from Units. 1 & 2. The ash
landfill is a dry ash management unit that doesnot.receive sluicewater. Most side slopes of the ash landfill appeared to be4H:lV with
the exception-of the fly ash storage area. The east side slope was fairly steep: however. no problems were noted with regard to the
slope's :integrity. Moie than adequate'area was observed between the sideZslbpe and perimeter road to accommodate prober gradi•g
of the side slope;.This was mentioned toPEstaff. JavChesser indicatedthat it was PE's intention to properly arade'the east side
slope of the fly ashstorage area. No significant areas of erosion were observed on the ash landfill.

The North Ash Pond, which formerly received sluice waterand ash, is no longer in operation. All existing ash has been:excavated and
removed to the high chloride.ash area of the ash landfill. The North Ash Pond, has been lined with clean dirt'in preparation for liner
construction to accommodate by-product from the Flue Gas Desulfudzation (FGD) units that are under construction at Units 4 &5.

Additional Notes: The Gypsum Handling Area has not been constructed* this area is being used for contractor parking for the
construction of-the FGD units and ElectrostatiC Precipitators for Units 4 & 5. The area located iust eastof Units 4 & 5 coalstoraqe area
is being repared for liner construction for the or posed stormwaterbonds... The Truck Wash,'which'will be located at the southeast
corner of the ash landfill, hasnot-been constructed. The limestone processing building hasbeen constructed, butis not in operation:.
The gvsum convevors are under construction. The North AccesS Road is completed and is in use.

Signed: A• '1•./Y1L•A l• ) /ItDL
I 'DEP Representative Da e

Page 2 of 1
(Revised 10/05)
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Professional Certification

In accordance with provisions in Chapter 492, Florida Statutes, I hereby certify
that I have examined this Water Use Feasibility and Impact Assessment Report
and attest that this report has been reviewed and approved by the undersigned
Florida Professional Geologist.

EnHydro, LLC has prepared this report in a manner consistent with sound
geologic practices and that level of care and skill ordinarily exercised by
members of the profession currently practicing in the same locality under similar
circumstances. Information provided to EnHydro, LLC by client representatives,
agents, and other consultants has been accepted in good faith and is assumed to
be accurate.

Signature

H. Cliff Harrison, P.G.
Registered Professional Geologist

Registration No. 1926, State of Florida

EnHydro, LLC
Geology Business License GB504, State of Florida

Date
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Introduction

Progress Energy Florida, Inc. (PEF) operates two 739-megawatt (MW)
coal-fired power generating units (Units 4 & 5) at the Crystal River Energy
Complex in Citrus County, Florida. Currently, groundwater well withdrawals for
cooling and other operational uses for these units are limited to 1.0 million
gallons per day (mgd) on an annual average basis; maximum withdrawals are
limited to 3.0 mgd on a peak month daily basis. The groundwater withdrawals for
Units 4 & 5 (Crystal River North Plant) and associated facilities are authorized
under the Conditions of Certification (PA 77-09, OGC Case No. 04-1837).
Additionally, the Southwest Florida Water Management District (SWFWMD)
issued Individual Water Use Permit No. 204695.03 on October 28, 1997 to cover
the 1.0 mgd of groundwater required for cooling and other uses associated with
the Crystal River South Plant (Units 1 & 2).

This report deals only with proposed groundwater withdrawal increases for
the Crystal River North Plant, where plans are currently under development to
add additional air pollution control equipment. Similar pollution control equipment
may be added to the Crystal River South Plant.

To comply with Federal air quality standards, PEF is currently in the
design phase of a program to install Flue Gas Desulfurization (FGD) units at the
Crystal River North Power Plant. The FGD process involves the mixing of
pulverized limestone with water to produce a slurry. The slurry is then injected
the stack gas column where it interacts with the hot stack gas, producing gypsum
and water vapor as the sulfur is stripped from the stack gas and combines with
the limestone. PEF's design team has determined that a total of 6.72 mgd of
water will be required to supply the existing uses (1.0 mgd) and the proposed
FGD system (5.72 mgd).

To assess the potential for the proposed groundwater withdrawal increase
to induce vertical or lateral migration of mineralized water into the production well
pumping zone, PEF authorized EnHydro, LLC (EnHydro) to conduct a
comprehensive review of the data collected during the initial installation of the
existing wells was conducted to determine the nature of the water quality profile
beneath the site. Lithologic and water quality information from the drilling of the
original wells (Evaluation of the Pumping Test Conducted on June 1978 at
the FPC Site near Route 19, Crystal River, Citrus County, Florida -
Geraghty & Miller, Inc. - July, 1978 and Hydrogeologic Report on Florida
Power Corporation's Proposed Well Field to Supply Water to Units 4 and 5
at Crystal River, Florida - Geraghty & Miller, Inc. - October, 1979) was
reviewed and compared to recent monitoring well water quality data collected
and reported to the SWFWMD by PEF; well logs were also prepared for each of
the existing production wells and were combined into a conceptual hydrogeologic
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framework. In addition, a surface geophysical investigation using electrical
resistivity imaging (ERI) was conducted in an attempt to delineate the interface
between the fresher, shallow groundwater and the more mineralized, underlying
deeper groundwater.

An initial assessment of the estimated impacts anticipated to occur as a
result of the proposed withdrawal increase was then conducted using the
Groundwater Vistas modeling interface (based on Modflow2000) and the
SWFWMD's District-Wide Regulatory Model (DWRM). The DWRM is calibrated
to represent groundwater pumping conditions across the SWFWMD at the
estimated 2001 (drought-year) rates; GW Vistas allows the user to evaluate the
additional drawdown predicted to occur as a result of the proposed increase in
pumping.

The initial model simulations, based on preliminary estimates of the
amount of additional water that would be required to supply the FGD system and
using the default aquifer geometry and hydraulic parameters in the DWRM
model, indicated that the proposed withdrawal increase would not cause
unacceptable drawdown impacts to either the surficial aquifer or to adjacent legal
users of groundwater from the Upper Floridan Aquifer. The predicted drawdown
within the Upper Floridan Aquifer was less than one foot, indicating that the
proposed increase would not induce either lateral or vertical migration of
mineralized groundwater. The location of the existing production and monitoring
wells (near to, and generally east of, US 19, approximately five miles from the
coastline) however, led to some degree of uncertainty regarding the validity of
this conclusion due to the lack of monitoring well data closer to the coast.

A review of the water quality data presented in the Coastal Ground-
Water Quality Monitoring Network / Water-Use Permit Network Report
(Volume V) - Southwest Florida Water Management District - March, 2005
indicated that there are two SWFWMD monitoring wells located on the project
site. Monitoring wells "FL Power Corp #2" and "FPC Well 3 NR Crystal R" are
located approximately three miles west of US 19, closer to the coastline than the
Progress Energy production and monitoring wells. Although the historical water
quality data from monitoring well "FPC Well 3 NR Crystal R" does not indicate
any long-term increase in either chloride or sulfate concentrations, the data from
monitoring well "FL Power Corp #2' suggests a rise in chloride concentration
from approximately 100 mg/I to 400 mg/I over the past 15 years; sulfate
concentrations have increased from approximately 30 mg/I to 120 mg/I over the
same time period.

The trends observed in the water quality data from the single monitoring
well suggest that there is at least a possibility that the long-term pumping of the
existing wellfield has induced lateral migration of poor-quality groundwater.
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However, historical records also show that hurricane-related storm surges have
pushed saltwater onto the land surface on multiple occasions over the past 30
years. Due to the shallow open interval monitored by these two monitoring wells
compared to the production zone of the wellfield ("FL Power Corp #2" is
reported to be open from 42 - 47 ft bls, and "FPC Well 3 NR Crystal R' is open
from 52 - 67 ft bls, compared to approximately 50 - 200 ft for the production
wells) and the fact that no such long-term increasing trend has been identified in
the production wells or in PEF's monitoring wells, it was decided (at the
recommendation of the SWFWMD) to install a triple-zone monitoring well in the
vicinity of the shallow SWFWMD monitoring wells to assess the actual water
quality profile beneath the site in that area.

PEF authorized EnHydro to construct and test a triple-zone monitoring
well (MZ-3) in the vicinity of the SWFWMD monitoring wells (approximately 3
miles west of US 19). Water and lithologic samples were collected during drilling
on 10-ft increments. Upon reaching the target depth of 250 ft bls, the well was
completed as a triple-zone monitoring well; open intervals are: MZ-3S (140-150
ft bls), MZ-31 (170-180 ft bls), and MZ-3D (210-220 ft bls). Water quality samples
collected on 10-ft intervals were submitted to a certified laboratory for analysis.
Concentrations of chloride and sulfate ions in the water samples were
considerably lower than those reported by the SWFWMD for monitoring well "FL
Power Corp #2", suggesting that the "FL Power Corp #2" may have been
impacted by storm surge water deposited on the land surface; the new
monitoring well MZ-3 did not display sulfate concentrations as high as those
reported from "FL Power Corp #2" until approximately 200 ft bls, and chloride
concentrations similar to those reported from "FL Power Corp #2" were not
observed in the 250-ft deep borehole.

Subsequent to the completion of the new monitoring well MZ-3, a final set
of model runs was conducted. For this evaluation, the default parameters in the
DWRM model were altered to more accurately reflect the lithology observed
beneath the site. Rather than attempting to simulate the hydrogeologic system
as a single-layer system with the default values for layer elevations (top = 100 ft
above MSL, bottom = 0 ft MSL), three layers were defined with top and bottom
elevations that closely approximate the observed lithology; aquifer hydraulic
parameters were left unchanged from the model's default values. The impact
assessment that was run with the revised model layer dimensions indicated that
the maximum drawdown to be expected in the Upper Floridan Aquifer as a result
of the proposed withdrawal increase is approximately 0.227 ft; the maximum
predicted drawdown in the surficial aquifer is 0.181 ft. These predicted values
indicate that the proposed withdrawal increase will not cause unacceptable
environmental impacts, nor will it cause unacceptable impacts to adjacent legal
users of groundwater from the Upper Floridan Aquifer.
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Previous Work

In 1978 and 1979, a series of test wells and production wells were drilled
and tested at the Crystal River Power Plant site by Geraghty & Miller, Inc.. Table
1 summarizes the construction details of these wells:

Table 1 - Existing Production and Monitoring Wells
Well ID Status Cased Depth Total Depth Water Quality

(ft bls) (ft bls) Data Collected
During Drilling

PW-1 pumping 35 200 2 samples
(top & bottom of
open interval)

PW-2 pumping 47 200 2 samples
(top & bottom of
open interval)

PW-3 pumping 60 200 2 samples
(top & bottom of
open interval)

PW-4 pumping 41 200 2 samples
(top & bottom of
open interval)

PW-5 standby 50 200 2 samples
(top & bottom of
open interval)

PW-6 standby 50 200 2 samples
(top & bottom of
open interval)

PW-7 standby 50 200 2 samples
(top & bottom of
open interval)

MZ-1S not monitored 60 245 30-ft interval
samples

MZ-11 not monitored 360 373 30-ft interval
samples

MZ-1 D not monitored 472 478 30-ft interval
samples

MZ-2S not monitored 35 255 6 samples
MZ-21 monitor well 349 373 6 samples
MZ-2D monitor well 461 488 6 samples
SMW-1 not monitored 60 250 2 samples

(top & bottom of
open interval)

SMW-2 not monitored 60 245 2 samples
(top & bottom of
open interval)

TP-1 abandoned? 60 250 2 samples
(top & bottom of

I open interval)
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The well construction and testing reports (Evaluation of the Pumping
Test Conducted on June 1978 at the FPC Site near Route 19, Crystal River,
Citrus: County, Florida - Geraghty & Miller, Inc. - July, 1978 and
Hydrogeologic Report on Florida Power Corporation's Proposed Well Field
to Supply Water to Units 4 and 5 at Crystal River, Florida - Geraghty &
Miller, Inc. - October, 1979) include analyses of the pumping tests performed
on the wells at the time of installation. A maximum drawdown of 2.51 ft was
predicted, based on a pumping rate of 3.0 mgd from four wells. This analysis
was done using a transmissivity value of 1,000,000. gpd/ft (133,690 ft2/day),
which is only approximately 25% of the value used in the DWRM model (about
500,000 ft2/day, or 3,750,000 gpd/ft.

Water quality data and lithologic descriptions from samples
collected during the drilling of the original wells were taken from the reports and
plotted on the individual well logs (Appendix A). These data were utilized in
developing the conceptual model of the aquifer system for use in the recent
modeling efforts. The data presented in these reports suggest the following
generalities regarding the hydrogeologic profile beneath the site:

* Primary producing zone of aquifer (high permeability) -10-80 ft bls
* Water quality:

o 0-250 ft bls = fresh water
o 250-490 ft bis = low chloride, increased sulfate
o saltwater (high chloride) interface is deeper than 490 ft bls

Aquifer permeability - 0-200 ft bls = moderate to high; 200-490 ft bls = low

Dissolved chloride ion concentrations in deep monitor well MZ-2D
(completed to a depth of 488 ft bls) never exceeded 40 mg/I, although total
dissolved solids (TDS) concentrations were observed to be .as high as 2,736
mg/I, due to the high sulfate concentrations observed between 200 - 400 ft bls.

Water Quality Trend Investigation

Since a potential increase in the concentration of dissolved minerals in the
makeup water produced by the production wells would have a negative effect on
the efficiency of the FGD system and on the composition of the water discharged
from the site, it is important to understand whether the water quality profile
beneath the site has changed in the 25 years that the wells have been in
operation. This is also an important step in providing reasonable assurance to
the SWFWMD permit application review team that the proposed increase in
groundwater withdrawal will not cause unacceptable negative impacts to the
environment or to adjacent legal users of groundwater. If the water quality profile
has remained relatively unchanged during the life of the permit, it would indicate
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that the current rate of groundwater withdrawal is not causing any negative
impacts to the groundwater system.

To assess the water quality profile beneath the site, and specifically to
determine if there has been any significant change in the water quality profile
since the installation of the production wells in the late 1970s, several data sets
were examined. First, historic records of water level measurements in the site
monitoring wells were obtained from PEF. The data that were available (1999 -
2003) indicate a long-term gradual rise in water levels in all four monitoring wells
(Figure 1), indicating that the groundwater system beneath the site is not being
overly stressed by the current rate of pumping. This confirms that the pumping at
the site is not currently causing drawdown-related migration of poor-quality water
from beneath the production zone.

Figure 1 - Water Level Trends in Site Monitoring Wells

Crystal River Monitor Well Levels
Date
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The second data set that was examined was the quality of the water
produced by the existing production wells and that of samples obtained from the
monitoring wells on the site. Sulfate and chloride concentrations in the
monitoring wells have remained relatively stable over the past 10 years, with
some minor increases being followed by a return to the long-term trend. Sulfate
and chloride concentrations are presented in Figures 2 and 3, below.
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Figure 2a - Sulfate Concentrations in Production Wells

Crystal River Production Wells - Sulfate
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Figure 2b - Sulfate Concentrations in Monitoring Wells
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Additionally, the concentrations of several other key parameters in a
sample collected from production well NWP-2 on July 14, 2005 were compared
to analytical results for a sample collected when the well was installed and tested
in 1979. The results of these analyses are presented in Table 2, below.
Although chloride concentrations show an increase from 6.0 mg/I to 9.5 mg/I,
other parameters, such as specific conductance and sulfate concentrations have
either remained steady (spec. cond. = 460 umhos/cm in 2005, compared to 450
umhos/cm in 1979), or dropped (sulfate = 2.4 mg/I in 2005, compared to 9 mg/I in
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1979). These data all support the hypotheses that the current rate of
groundwater withdrawal is well within the capacity of the groundwater system
beneath the site, and that the currently-permitted withdrawal is not causing
unacceptable negative impacts to the groundwater system or to adjacent legal
users of groundwater.

Figure 3 - Chloride Concentrations in Production and Monitoring Wells

Crystal River Production Wells - Chloride Concentration
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Table 2 - Groundwater Characterization - Production Well No. PW-2
Parameter Results Historical Data Units of measure

(2005) (1979)
Hardness (as CaCo3) 240 212 mg/I
Calcium 77 72 mg/l
Iron 2.7 1.47 mg/I
Magnesium 11 7.8 mg/I
Sodium 3.9 3.8 mg/I
Silica (as Si02) 5000 Nr ug/I
Chloride 9.5 6.0 mg/l
Sulfate 2.4 9 mg/l
Fluoride 0.11 0.13 mg/l
Nitrogen (as Nitrate) 0.010 0.02 mg/l
pH 7.11 6.8 SU
Specific Conductance 460 450 umhos/cm
Color 60 n/r Pcu
Total Suspended Solids 5.0 4.0 mg/I
Turbidity 19 22 NTU
Hydroxide Alkalinity 1.0 Nr mg/I
Bicarbonate Alkalinity (as 220 214 mg/l
CaCO3)
Carbonate Alkalinity (as 1.0 n/r mg/I
CaCO3)
Alkalinity 220 214 mg/I
Phenolphthalein Alkalinity 1.0 n/r mg/l
Total Dissolved Solids 220 330 mg/il
Carbon dioxide 230 n/r mg/I
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Electrical Resistivity Imaging Survey

As a supplement to this investigation, EnHydro was authorized to conduct
an Electrical Resistvity Imaging (ERI) survey in an attempt to identify the depth at
which the fresh-water zone transitions to the more mineralized (sulfate-rich)
water below. The reasoning behind attempting to identify the transition zone
using non-invasive surface geophysical techniques was that the only direct
method of acquiring such information is to drill a salinity profile exploratory well
and to collect water samples on a continuous basis during drilling. This approach
costs significantly more than the non-invasive ERI technique, so it was decided
to attempt the less costly method first.

The ERI survey report, prepared by our subcontractor, Subsurface
Evaluations, Inc., is attached to this report as Appendix B. In summary, the ERI
survey indicated that water-bearing zones containing groundwater with increased
mineralization were found at approximately 160 ft below land surface (bls) at the
western end of the ERI transect (near the guard station at the plant entrance).
Unfortunately, the ERI surveys run in the vicinity of and east of US 19 did not
produce meaningful results; the shallow limestone in that area appears very
dense and highly resistive (electrically), causing the ERI signal to attenuate and
therefore not penetrate deep enough to identify mineralized zones in the
groundwater system.

The ERI survey results that were obtained did provide some important
information, however. The ERI survey transect near the guard station is in the
vicinity of the two wells in the SWFWMD's Coastal Ground-Water Quality
Monitoring Network (CGWQMN) that are located on the site. The recent
CGWQM report prepared by the SWFWMD (March, 2005) indicates different
long-term trends for the two wells, which are only about 3000 ft apart. Well ID
"FL POWER CORP #2" and "FPC WELL 3 NR CRYSTAL R' are located near
the guard station (FL POWER CORP #2) and about 3000 ft east (FPC WELL 3
NR CRYSTAL R). The CGWQMN report shows an increase in chloride and
sulfate concentrations over the past 15 years in FL POWER CORP #2, while no
significant trend was noted in FPC WELL 3 NR CRYSTAL R during the same
time period. The water quality trends in these two wells are presented in Figures
4 and 5.

The construction details of the two CGWQMN wells on the site as
reported in the SWFWMD's March, 2005 CGWQMN report are as follows:

FL POWER CORP #2 - total depth: 42 ft bls; cased depth: 47 ft bls

FPC WELL 3 NR CRYSTAL R - total depth: 51.8 ft bls; cased depth: 67 ft bls
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As can be seen from this information, the open intervals of these wells are
shallower than, or just intersecting the top of, the production zone of the wellfield.
The water quality data from FL POWER CORP #2 is significantly different from
that found in the production zone of the wellfield. We requested that the
SWFWMD verify the cased and total depth of FL POWER CORP #2 by running a
suite of geophysical logs on the well; unfortunately, the well has been damaged
and the technician could not lower his tool down the well. The SWFWMD
CGWQMN project manager has confirmed that the reported cased and total
depths were provided by the USGS and have not been verified; he also'
expressed interest in replacing the well if an access agreement/easement can be
developed between the SWFWMD and PEF.

Figure 4 - Water Quality Trend - CGWQMN monitoring well
"FL POWER CORP #2"
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Appendix C-19. Water Quality Scatterplots Fitted with a LOWESS Curve for FL POWER CORP #2.

For comparison purposes, it is helpful to know how these concentrations
compare to seawater. Sodium and chloride (the two ions in table salt) are the
two primary ions in seawater. At 19,000 mg/I for chloride and 10,500 mg/I for
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sodium, they comprise 54% and 30% of the total weight of ions in seawater,
respectively. The next two most common ions, magnesium (at 1280 mg/I) and
sulfate (at 2700 mg/I) comprise 3.7% and 7.7% of the weight of seawater ions,
respectively. Together, these four ions comprise almost 96% of the weight of ions
present in seawater. Therefore, the highest observed concentrations of chloride
and sulfate in FL POWER CORP #2 are approximately 3% and 5% of seawater,
respectively.

Figure 5 - Water Quality Trend - CGWQMN monitoring well
"FPC WELL 3 NR CRYSTAL R"
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Appendix C-20. Water Quality Scatterplots Fitted with a LOWESS Curve for FPC WELL 3 NEAR CRYSTAL RIVER,
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Triple-zone Monitoring Well Construction and Testing

During the preliminary review of the water quality within the Upper
Floridan Aquifer beneath the project site (based on previous drilling logs, PEF
monitoring data, and SWFWMD CGWMN reports), it was determined that there
was a single data point, SWFWMD CGWMN monitoring well FL POWER CORP
#2, that displayed an anomalous water quality profile. Questions were raised by
SWFWMD staff regarding the significance of the apparent worsening trend in the
monitoring data from this well; if the trend represents actual trend within the
groundwater system it could be a sign that long-term pumping has caused
horizontal migration of mineralized water. The validity of the water quality data
from this shallow (42 - 47 ft bls) monitoring interval is questionable, however,
due to the significant difference between the chloride concentration (and to a
lesser extent, sulfate concentration) in water samples collected from monitoring
well FL POWER CORP #2 and that observed from other monitoring wells on the
site. Additionally, historical observations by PEF personnel at the Crystal River
Power Plant site include multiple instances during which storm surges pushed
salt water some distance on-shore; such occurrences could have allowed
seawater to migrate downward into the surficial aquifer, resulting in the observed
water quality trends.

To provide a higher level of assurance regarding the actual water quality
profile beneath the site, and to provide an "early warning" sentinel point at which
to monitor water quality trends in the shallow and deeper production zones,
SWFWMD staff suggested the installation of a multiple-zone monitoring well near
the location of FL POWER CORP #2. A drilling and testing plan was submitted
for SWFWMD's review and approval. The plan called for drilling a 10-in diameter
test hole using a dual-rotary drilling rig. By following the bit down the hole with
the 10-in casing, water quality samples could be collected at 10-ft intervals
without concern that overlying, fresher zones would dilute the samples coming
from the current drilling interval. The location of this new well, identified as
monitoring well MZ-3, is provided in Figure 6.

The drilling and testing plan approved by the SWFWMD called for drilling
to approximately 250 ft bls (or to the zone of transition to highly-mineralized
groundwater). Lithology samples were collected continuously and described by
an EnHydro hydrogeologist (lithologic descriptions are presented in Appendix
C). Water samples were collected every 10 ft during drilling operations, and
were analyzed in the field for pH and specific conductance. Additionally,
samples from the same 10-ft intervals were collected for laboratory analysis of
pH, specific conductance, total dissolved solids (TDS), and chloride, sulfate, and
sulfide ion concentrations. The results of the field analyses are presented in
Table 3. A summary of the laboratory analyses is presented in Table 4 and
Figure 7; complete laboratory analytical results are presented in Appendix D.
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Figure 6 - Location of Monitoring Well MZ-3
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Table 3 - Field Water Quality Analysis Results

Depth Temperature Specific Dissolved
(fth (d e Conductance Oxygen pH ORP
(ft bis) (deg C ) (uS/cm2) (mg/I)

70 21.48 315 6.94 8.15 3.5
80 21.87 328 9.11 8.20 45.0
90 21.62 337 7.96 8.19 37.7
100 21.39 337 7.32 8.29 28.4
110 22.01 334 7.84 8.16 15.3
120 22.44 359 8.12 8.14 22.3
130 22.53 357 7.84 8.19 20.3
140 22.51 343 7.54 7.89 36.0
150 22.12 339 7.32 7.87 46.7
160 22.52 526 8.03 7.80 28.5
170 21.65 512 8.05 7.77 -14.9
180 21.92 394 8.14 7.69 -31.6
190 21.97 499 7.56 7.78 -71.5
200 22.09 892 7.48 7.89 -79.6
210 22.63 715 6.98 8.01 -77.6
220 22.29 826 7.34 7.97 -102.0
230 22.13 877 7.18 7.95 -109.0
240 22.96 1697 6.56 6.51 -103.2
250 22.74 1491 7.44 7.93 -121.6

Table 4 - Laboratory Water Quality Analysis Results
Total

Specific Dissolved
Depth Conductance Solids Chloride Sulfate Sulfide
(ft bls) __(umhos/cm) pH (mg/I) (mg/I) (m /I) (mg/I)

70 480 7.99 240 13 45 <1.0
80 440 7.93 250 12 40 <1.0
90 460 7.97 230 13 30 2.4
100 470 8.08 270 16 170 2.6
110 470 8.15 290 22 22 <1.0
120 500 7.96 260 21 21 <1.0
130 490 8.00 270 24 27 <1.0
140 480 7.97 250 22 19 <1.0
150 480 7.91 240 26 19 <1.0
160 750 8.01 400 79 80 2.7
170 750 8.00 390 64 59 <1.0
180 560 7.92 300 21 30 <1.0
190 710 7.95 410 28 61 <1.0
200 1300 7.88 910 33 710 <1.0
210 1000 7.83 630 32 24 <1.0
220 1200 7.80 770 34 380 <1.0
230 1300 7.80 870 32 400 <1.0
240 2500 8.04 2100 48 1600 1.8
250 2200 7.92 1800 46 1300 1.6
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Figure 7 - Field Water Quality Profile - MZ-3
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Based on the results of the field analytical data, and in consultation with
the SWFWMD, the following intervals were chosen for monitoring zones: MZ-3S
(140-150 ft bls), MZ-31 (170-180 ft bls), and MZ-3D (210-220 ft bls). The bottom
two monitoring intervals (MZ-31 and MZ-3D) were constructed by placing a 10-ft
slotted screen and casing to the target depth, backfilling with a graded gravel
pack, then sealing the top of the gravel pack with bentonite pellets, fine sand,
and neat cement. The upper zone (MZ-3S) is accessed through the annulus
around the two lower monitoring zone casings, between the monitoring zone
casings and the 10-in surface casing. A construction diagram of the triple-zone
monitoring well MZ-3 is provided as Figure 8; the well log of MZ-3 is provided in
Appendix A along with the well logs developed for the previously-drilled wells.
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Figure 8 - Schematic Construction Diagram of Monitoring Well MZ-3
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Analytical Groundwater Modeling

Subsequent to the completion of the triple-zone monitoring well, a three-
dimensional groundwater model was set up in the Groundwater Vistas modeling
interface (based on Modflow2000). The lithology and water quality encountered
during the drilling of each of the existing wells were depicted on individual well
log forms, and this' information was used in the development of the model layer
elevations. The purpose of this final phase of the investigation was to assess the
likelihood that the proposed increase would be feasible and sustainable as
determined by the additional drawdown in the Upper Floridan Aquifer that is
predicted by the model.

Feasibility and sustainability were assessed based on the predicted
upward vertical or lateral movement of mineralized water due to the increased
drawdown caused by the proposed withdrawal increase. The potential for lateral
movement is assessed by the extent of the predicted cone of depression, or area
influenced by the drawdown. The upward vertical movement of mineralized
water can be predicted using the Ghyben-Herzberg relationship, which is based
on the balance of forces for a static groundwater system that is composed of
fresh groundwater overlying saline groundwater (variable density, stratified
relationship). The Ghyben-Herzberg relationship states that the depth to the
interface between fresh and saline groundwater will be at a depth approximately
equal to 40 times the height of the freshwater water table above sea level.

For many areas, the Ghyben-Herzberg relationship is a good indicator of
the position of the saltwater intrusion line. It can also be used to estimate the
extent of the: predicted vertical movement of the mineralized water interface: one
foot of drawdown in the fresh water layer should result in approximately 40 feet of
upward vertical movement of the underlying mineralized water. It must be
understood, however, that the Ghyben-Herzberg relationship assumes that the
aquifer is homogenous, with no intervening zones of lower or higher
transmissivity. The low permeability zone observed between 200 - 490 ft bls in
the deep test wells drilled at the site in 1978-1979 would be expected to retard
any predicted upward vertical movement as a result of increased withdrawals
from the producing zone (<200 ft bls, primarily 0 - 80 ft bls).

The groundwater model that was used to evaluate the proposed
groundwater withdrawal increase is Groundwater Vistas, ver. 4, by
Environmental Simulations, Inc.. GW Vistas is a user-friendly modeling interface
based on Modflow 2000. GW Vistas was chosen by the SWFWMD to run their
recently-released District-Wide Regulatory Model (DWRM). The advantage of
using GW Vistas with the DWRM is that the DWRM has been calibrated to
automatically calculate groundwater levels within the SWFWMD at two
successive time-steps. Time-step #1 represents groundwater levels across the
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SWFWMD at pre-development conditions; time-step #2 represents the
groundwater levels as a result of the Water Use Permits that are currently
permitted by the SWFWMD. This allows the investigator or permit reviewer to
superimpose proposed additional withdrawals onto the currently-permitted
withdrawals to estimate the predicted additional drawdown that will be caused by
the proposed additional withdrawals. GW Vistas also allows the investigator to
"zoom in" on the area being investigated using a focused telescopic mesh
refinement (Focus TMR), causing the model to put more weight on the permitted
withdrawals and existing conditions in the immediate vicinity of the proposed
withdrawal increase; the result is that the Focus TMR results are considered to
be a more realistic drawdown prediction than if the entire DWRM coverage area
were to be factored into the calculations.

During the initial setup of the GW Vistas model for the simulation of the
proposed withdrawal increase, a significant omission was discovered in the
DWRM. The DWRM was calibrated using the groundwater withdrawal points
(wells) that appear in the SWFWMD's Water Use Permitting (WUP) database.
However, because production wells PW-1, PW-2, PW-3, and PW-4 are permitted
under the Site Certification issued by the Florida Department of Environmental
Protection (FDEP) for the Crystal River North Power Plant (Units 4 and 5) on
November 21, 1978, these wells do not appear in the SWFWMD's WUP
database. Because of this omission, the existing wells were entered into the
model and assigned their permitted withdrawal rates during the Focus TMR
phase of the model run, resulting in a more accurate representation of the
groundwater conditions at the site.

The GW Vistas model was also modified to represent the locations of
wells PW-5, PW-6, and PW-7, which were installed in the late 1970s but never
plumbed and brought on-line, and additional proposed wells PW-8, PW-9, PW-
10, PW-11, and PW-12. The pumping rates at all 12 wells were set at 389 gpm
(24 hours/day), or 560,000 gpd, for a total simulated withdrawal of 6.72 mgd on
an Average Annual Daily (AAD) basis; this total equals the currently-permitted
1.0 mgd plus the additional 5.72 mgd for the proposed FGD system. The
proposed pumping rate was evaluated at a 365-day duration as well as at a 20-
year duration; this was done to more accurately represent a steady-state
simulation of the proposed long-term additional withdrawal. A Peak Month Daily
pumping scenario (AAD + 40%) of 9.41 MGD for 30 days was also modeled.

In the 365-day scenario, presented in Figures 9 and 10, the maximum
drawdown predicted in the surficial and Upper Floridan Aquifers was 0.22 and
0.34 ft, respectively. The 20-year scenario (Figures 11 and 12) predicted 0.24 ft
of drawdown in the surficial aquifer and 0.34 ft of drawdown in the Upper Floridan
Aquifer. The final model scenario was run to depict the anticipated drawdowns
that would be expected from pumping at the proposed maximum daily rate (Peak
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Month Day) of 9.41 mgd (Figures 13 and 14); the predicted drawdown in the
surficial aquifer was 0.07 ft, while that in the Upper Floridan Aquifer was 0.46 ft.

The maximum predicted drawdown in the Upper Floridan Aquifer (0.46 ft)
can be equated to approximately a 19-ft vertical rise in the mineralized water
interface. Given that the depth to the saline water interface is approximately 490
ft (290 ft below the bottom of the wells) it is apparent that the proposed
withdrawal will not cause unacceptable negative impacts to either the
groundwater resource or to adjacent legal users of groundwater.

Summary and Recommendations

The potential negative effects of the proposed increase in groundwater
withdrawal at the PEF Crystal River Power Plant were evaluated using several
different lines of investigation. Water quality, lithology, and hydraulic parameters
determined during the installation of the original wells in the late 1970's were
reviewed. Water quality data from that time were compared to water quality data
collected by PEF over recent years; no significant changes were observed in the
quality of the water produced by the production wells. Aquifer levels, as
monitored by the intermediate and deep monitoring wells on site, have risen by
as much as five feet over the past seven years.

To assess the validity of the apparent water quality trends observed in a
single SWFWMD monitoring well that is reported to be open from 42 - 47 ft bls
(well is damaged - actual cased and total depths are unknown), triple-zone
monitoring well MZ-3 was constructed at the site in the vicinity of the suspect
SWFWMD monitoring well. The well was drilled using techniques designed to
provide the best possible representative water quality samples from successively
deeper zones. Water quality samples were collected at 10-ft intervals during the
drilling of the well and were submitted to a certified laboratory for analysis.
Between 70 ft bls and 250 ft bls, no water was encountered containing chloride
concentrations approaching the values reported from the SWFWMD monitoring
well. Additionally, sulfate concentrations similar to those reported from the
SWFWMD monitoring well were not observed until the depth of 200 ft bls was
reached (other than one sample collected at 100 ft bls that displayed an
anomalous sulfide concentration).

A thorough review of the lithologic and water quality data available from
previous and recent drilling operations, combined with an analytical modeling
estimate of the predicted drawdowns expected to result from the proposed
additional withdrawals, indicates that the proposed withdrawal increase will not
induce unacceptable drawdown in either the surficial or Upper Floridan Aquifers.
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Additionally, the proposed withdrawal increase is not anticipated to cause either
vertical or lateral migration of mineralized groundwater.

Although no negative impacts are anticipated as a result of the proposed
withdrawal increase, in order to safeguard against unexpected negative impacts
to the surficial aquifer and adjacent wetlands it is recommended that PEF
incorporate additional monitoring points associated with monitoring well MZ-3
into the existing groundwater monitoring program at the Crystal River Energy
Complex. Each zone of monitoring well MZ-3 should be monitored monthly for
water levels (measuring points are to be surveyed for elevation), and quarterly for
the same currently-approved suite of water quality parameters that are being
monitored in the existing monitoring and production wells (chloride, conductivity,
nitrate, phosphate, TDS, sulfate, alkalinity, calcium, magnesium, potassium, and
sodium). Expanding the groundwater monitoring program to include monitoring
well MZ-3 will provide an additional layer of assurance of the ability of the Upper
Floridan Aquifer to provide the desired quantity of groundwater without inducing
the lateral or upward migration of mineralized, poorer-quality groundwater.
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Figure 9
Proposed FGD withdrawal with existing wells and eight new wells - 12 wells @ 0.56 MGD (6.72 MGD total) - 365 days
SURFICIAL AQUIFER IMPACTS (AVERAGE ANNUAL DAILY PUMPAGE)
Maximum drawdown = 0.22 ft (contour interval = 0.05 ft)
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Figure 10
Proposed FGD withdrawal with existing wells and eight new wells - 12 wells @ 0.56 MGD (6.72 MGD total) - 365 days
UPPER FLORIDAN AQUIFER IMPACTS (AVERAGE ANNUAL DAILY PUMPAGE)
Maximum drawdown = 0.34 ft (contour interval = 0.05 ft)
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Figure 11
Proposed FGD withdrawal with existing wells and eight new wells - 12 wells @ 0.56 MGD (6.72 MGD total) - 7300 days
(20 years) (AVERAGE ANNUAL DAILY PUMPAGE)
SURFICIAL AQUIFER IMPACTS
Maximum drawdown = 0.24 ft (contour interval = 0.05 ft)
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Figure 12
Proposed FGD withdrawal with existing wells and eight new wells - 12 wells @ 0.56 MGD (6.72 MGD total) - 7300 days
(20 years) (AVERAGE ANNUAL DAILY PUMPA GE)
UPPER FLORIDAN AQUIFER IMPACTS
Maximum drawdown = 0.34 ft (contour interval = 0.05 ft)
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Proposed FGD withdrawal with existing wells and eight new wells - 12 wells @ 0.784 MGD (9.41 MGD total) - 30 days
Figure 13

SURFICIAL AQUIFER IMPACTS (PEAK MONTH DAILY PUMPA GE)
Maximum drawdown = 0.07 ft (contour interval = 0.05 ft)
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Figure 14
Proposed FGD withdrawal with existing wells and eight new wells - 12 wells @ 0.784 MGD (9.41 MGD total) - 30 days
UPPER FLORIDAN AQUIFER IMPACT (PEAK MONTH DAILY PUMPA GE)
Maximum drawdown = 0.46 ft (contour interval = 0.05 ft)
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EnHydro, LLC
consulting hydrogeologists and wellfield technology services

November 26, 2006

Mr. Michael Shrader, Q.E.P.
Lead Environmental Specialist
Environmental Services Section
Progress Energy Florida, Inc.
100 Central Avenue
CX1 B
St. Petersburg, FL 33701

Re: Response to Request for Additional Information (RAI)
Water Use Permit Application No.: 20003672.001
Project Name: Site Certification PA 77-06
Progress Energy Florida - Crystal River Energy Complex
Crystal River, Citrus County, Florida

Dear Mike:

EnHydro, LLC (EnHydro) is pleased to present this letter report to Progress
Energy Florida (PEF) in response to questions presented by the Southwest Florida
Water Management District (SWFWMD) in their Request for Additional Information (RAI)
dated August16, 2006. We have developed responses for the questions that fall under
our area of responsibility as discussed in our August 23, 2006 proposal; these
responses are presented below in normal font, preceded by representations of the
SWFWMD's questions in bold, italic font.

GROUNDWATER MODELING

Groundwater modeling performed for this application utilized the use of the DWRM. This model has
limitations with respect to the way wetlands and lakes are simulated that may cause the model to
under predict drawdown near these features. Numerous wetlands appear to be present in the
vicinity of the proposed wells (Attachment C). In addition, an evaluation comparing DWRM aquifer
parameters and parameters determined in previous investigations is appropriate.

3. Please revise the model in accordance with these issues as appropriate and provide
additional documentation as to the validity of the model to simulate the all water-level
declines associated with this application.

In our meeting with the SWFWMD to clarify the requests put forth in their RAI,
SWFWMD staff indicated that their concern on this issue revolves around the fact that
the model uses a "Rivers Package" to simulate not only the effect of streams and rivers
on the surficial aquifer, but also to represent wetlands and lakes. The effect of this is
that wetlands and lakes are treated as constant recharge sources, when in reality
wetlands (and to a lesser extent lakes) act as declining recharge sources. The concern
is that this may cause the model to underestimate drawdown beneath and in the vicinity
of wetlands and lakes.

334 East Lake Rd., #173 Palm Harbor, FL 34685-2427 9 ph - 813.293.0740, fax - 813.448.9322
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It was agreed that the model would be re-run with the "Rivers Package" turned
off. Following the instructions provided by the author of Groundwater Vistas (James
Rumbaugh), the model was changed by selecting Model/MODFLOW/Packages, putting
a zero next to "river" in the 1 st column, and un-checking the "automatically reset package
units" option.

The Rivers Package was turned off in all model runs submitted for this response.
The results of the revised modeling are presented below, in our answer to Question 8.
The primary result was that, with the Rivers Package off, the drawdowns in the surficial
aquifer are increased beneath the creek that is located in the southwest quadrant of the
drawdown footprint; in the previous runs (with the Rivers Package turned on), the
drawdown contour deviates around the creek. This result is intuitive because it would be
expected that, if having the Rivers Package active causes the model to underpredict
drawdown near wetlands, turning off the Rivers Package should cause drawdown to
increase beneath these features. Accordingly, as the results presented later in this
report document, the effect on the model results of turning off the Rivers Package is an
increased drawdown beneath the creek.

Additionally, aquifer parameters used in the DWRM model are presented below,
along with parameters determined in previous investigations at the site prepared by
Gearaghty & Miller (1979 - Hydrogeologic Report on Florida Power Corporation's
Proposed Well Field to Supply Water to Units 4 and 5 at Crystal River, Florida) and
as reported by the SWFWMD (1994 - Aquifer Characteristics Within the Southwest
Florida Water Management District).

Table I - Aquifer Parameters from DWRM and from Previous Reports
Well ID Open Interval Transmissivity Storage Leakance Source

(ft bls) (gpd/ft) Coefficient (gpd/ft3 )
(Wft)

Upper Floridan 1,794,235 0.0001 0.012 DWRM v.1
(layer 3)
MINIMUM
Upper Floridan 32,916,406 0.0001 0.039 DWRM v.1
(layer 3)
MAXIMUM

PW-1 35 -200 1,880,000 nr nr G & M, 1979
(spec. cap. test)
PW-3 60- 200 1,650,000 nr nr G & M, 1979
(spec. cap. test)
PW-6 50 -200 1,200,000 nr nr G & M, 1979
(spec. cap. test)
PW-7 50 -200 1,650,000 nr nr G & M, 1979
(spec. cap. test)

FPC Crystal Averaged from 1,700,000 0.05 nr SWFWMD, 1994
River spec. cap. tests II

The minimum aquifer transmissivity value used in the DWRM model is
comparable to that reported in previous investigations at the site.
FIELD INVESTIGATIONS
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The revised work plan provided to the District for investigations into the potential for salt- water
intrusion in this area included the following:

"Once the new well is completed and the MP elevations are surveyed, we will be comparing static
water levels in the new monitoring wells with those in the existing wells to evaluate the potential for
upward or lateral migration. Additionally, we are investigating the possibility of conducting water
quality profile logging of the production wells that were installed 30 years ago, but were never
brought on-line."

In particular, spatial, temporal and vertical groundwater elevations in the aquifer of interest are

important indicators of the potential for mineralized water movement.

4. Please describe the results of the proposed investigations.

5. Please provide an analysis of groundwater elevations throughout the area of concern and
provide maps showing all monitoring locations and groundwater-flow maps. Provide a
comparison of measured and simulated heads.

On September 26, 2006, geophysical logging was performed to document the
current water quality profile in wells PW-5, PW-6, PW-7, and TP-1. Logs run included:
electric logs (8/16/32/64-in. resistivity and SP logs), natural gamma, caliper,
temperature, and fluid conductivity). The fluid conductivity values as measured in
1978/1979 are compared to those determined by the recent logs are presented in Table
2, below. Copies of the recent logs are provided as Appendix A.

Table 2 - Fluid Conductivity Values (uS/c )
Well ID 197811979 2006 Difference

(lab results) (interpreted from logs)
PW-5 427 420* -7
PW-6 460 480* +20
PW-7 447 360 -87
TP-1 427 480 +60

* - fluid conductivity logs for PW-5 & PW-6 indicate increases in bottom 20 ft of borehole; inconclusive due to wells not
being purged prior to logging

Measuring point elevations were surveyed for wells PW-5, PW-6, PW-7, and MZ-
3 (S, I, and D), and water levels were measured in the wells on 10/30/06. Recent
groundwater elevations collected on October 30, 2006 are presented in Table 3, below;
historic groundwater elevations are presented in Figure 1. Monitoring well locations are
shown on Figure 2 and on the Specific Purpose Survey, provided as Appendix B. A
review of the water levels indicates that there is a slight (0.2 ft) downward gradient
between the MZ-31 and MZ-3D monitoring intervals (170-180 ft bls and 210-220 ft bls,
respectively); no gradient exists between the MZ-3S (140-150 ft bis) and MZ-31 intervals.
Water levels decrease westward (PW-6 > PW-5 > MZ-3), reflecting the expected
seaward gradient. The observed water levels (-2.5 - -4.0 ft NGVD) are approximately
1.5 - 3.0 ft lower than those predicted to have existed in 2001 by the SWFWMD's
DWRM model (see Figure 6).
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Table 3 - Water Levels (10/30/06)
Well ID IMP Elevation Depth to Water Water Table Elevation

(ft NGVD) T (ft bmp) (ft NGVD)
PW-5 9.46 5.86 3.60
PW-6 9.66 5.55 4.11
MZ-3S 10.15 7.34 2.81
MZ-31 9.82 7.01 2.81
MZ-3D 9.82 7.21 2.61

The ERI survey concluded that the "detection and delineation of the freshwater/saltwater interface in
this area was not successful", however, Page 11 of the EnHydro text states "increased
mineralization were found at approximately 160 feet below land surface..."

6. Please explain the apparent difference in these conclusions.

The referenced statement on Page 11 of the EnHydro report reads "In summary,
the ERI survey indicated that water-bearing zones containing groundwater with
increased mineralization were found at approximately 160 ft below land surface (bls) at
the western end of the ERI transect (near the guard station at the plant entrance).

The referenced statement from the ERI survey was taken from the "Conclusions"
section of the Subsurface Evaluations, Inc. (SEI) ERI Survey Report. Previously on the
same page, SEI's ERI report states that, in the survey area west of US 19 (the western
end of the ERI transect, near the guard station), "...the profiles show a subsurface
deeper zone of more conductive material, which may indicate the presence of more
permeable material or groundwater with higher TDS values than encountered in the
near-surface soils. The detection and delineation of the freshwater/saltwater interface in
this area cannot be confirmed based on the ERI data alone."

Figure 2 of SEI's ERI survey (Resistivity contour intervals adiusted to hiqhliqht
high conductivity areas for possible freshwater/saltwater interface) indicates a zone of
possible increased mineralization in the groundwater below approximately 160 ft bls. As
the water quality profile prepared for the new monitoring well MZ-3 indicates, there are
slight increases in TDS, specific conductance, and chlorides at approximately 160 - 175
ft bls, at approximately 200 ft bls, and at approximately 230 ft bls.

The referenced statement on Page 11 of the EnHydro report is hereby revised to
read: "In summary, the ERI survey completed by SEI indicated that water-bearing zones
containing groundwater with increased mineralization may be present below the depth of
approximately 160 ft below land surface (bls) at the western end of the ERI transect
(near the guard station at the plant entrance). Alternatively, the ERI survey results may
be due to the presence of more permeable material at this depth, which is the lower limit
of the depth of investigation achieved during the ERI survey."
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Page 8 of the EnHydro report states "a long-term gradual rise in water levels in all four monitoring
wells indicating that the groundwater system beneath the site is not being overly stressed by the
current rate of pumping".

7. Please explain how a 4-year period with a major drought in Year 2 (when water levels were
lowest) supports the conclusions reached. Please provide a map or maps showing the
locations of the monitoring wells with respect to the wells used for production during the
period of record.

The groundwater elevation data provided in the previously-submitted Feasibility
Report has been supplemented with up-to-date information; seven years of water level
data from the production zone of the Upper Floridan Aquifer (MZ-2S & MZ-1S) are
presented in Figure 1. Although a longer period of record would better support the
conclusion addressed above, the available data indicate that there has been no overall
decline in water levels at the site over the period of record. A map showing the locations
of the monitoring and production wells is provided as Figure 2.

USGS and SWFWMD records were searched to find additional suitable
groundwater elevation databases from nearby monitoring wells with which to compare
the onsite data. The nearest long-term monitoring well tapping similar depths as the
production zone at Progress Energy (approx. 60 - 200 ft bls) is USGS Well #
285421082361602 (CRYSTAL RIVER DEEP WELL AT CRYSTAL RIVER FL) located
approximately 4 miles south of the project site (Figure 3). The groundwater elevation
data for the period of record for this well is presented as Figure 4; water levels at this
site have remained within a two-foot range for the majority of the period of record.

Figure 1 - Historic Groundwater Elevations - Upper Floridan Production Zone

Crystal River Monitor Well Levels
(ft NGVD)

14.00 - MZ-2S
12.00 MZ-1S
10.00

> 8.00
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Date
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Figure 2 - Location of Progress Energy Production and Monitoring Wells
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Figure 3 - Location of Progress Energy Production Wells and USGS Crystal River Deep Well
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Fiaure 4 - Groundwater Elevations - USGS Crvstal River DeeD Well
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---- Provisional Data Subject to Revision ----

ENVIRONMENTAL EVALUATION

District staff requires the information requested here in order to adequately assess potential wetland
and surface-water (lakes and streams) impacts. Additional environmental issues may need to be
addressed once the above questions have been addressed.

8. In order to assess the hydrologic impacts associated with proposed water use from all
permits and sources, the applicant must perform analyses that demonstrate the extent of
the water-level drawdown in the surficial and Floridan aquifers, including related lake level
and spring flow impacts (where applicable) as a result of cumulative withdrawals. To
evaluate cumulative hydrologic impacts from all legal and permitted withdrawals, please
provide modeling results that address the above-mentioned concerns and provide maps to
document models and display results at the appropriate scale(s). Please show the
cumulative predicted drawdown associated with the currently permitted withdrawals for all
users, and the cumulative predicted drawdown associated with all permitted withdrawals
plus the additional withdrawals requested. Please submit all model input and output files
(electronic MODFLOW or Groundwater Vistas files) and sign and seal all reports describing
modeling results.

We have prepared revised model outputs based on the requested revisions; all
revised model runs were conducted with the Rivers Package turned off as discussed
previously. The model outputs are summarized below:
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Figures 5 & 6 represent the model output from running the SWFWMD-supplied
DWRM_040704.gwv file in GWVistas. The model is set to display the assumed 2001
conditions, based upon permitted withdrawals at that time. Groundwater levels in the
vicinity of the Crystal River Power Plant's wellfield are shown at approximately 5.5 ft
NGVD. This estimate is approximately 1.5 - 2 ft higher than what was observed in
October, 2006, but is well within the historical range of water levels beneath the site.

The DWRM_040704.gwv model has one significant deficiency: existing
production wells PW-1, PW-2, PW-3, and PW-4 are not represented in the SWFWMD's
database because these wells were included in the Conditions of Certification for the
Power Plant rather than in a Water Use Permit. In order to evaluate the effect of the
current pumping on the surrounding groundwater levels, a model run was executed in
which the existing wells were included. Pumping rates for each of the four existing wells
were set at 250,000 gpd, or 25% of the permitted rate (1.0 mgd). The model was
executed first to evaluate the incremental impact of the existing pumpage.

The results of the incremental impact assessment for the pumpage from the
existing production wells are presented in Figures 7 & 8. A maximum of 0.10 ft of
additional drawdown is indicated in the surficial aquifer in the vicinity of the wellfield;
incremental impacts in the Upper Floridan Aquifer are predicted to be less than 0.12 ft.

To simulate the proposed additional withdrawals sought by Progress Energy, an
additional model run was executed with the pumping rates at each of the 12 wells (four
existing, three installed but never plumbed, and five proposed new wells) set at 533,334
gpd, for a total of 6.4 mgd. The results of the incremental impact assessment for the
proposed withdrawal increase are presented in Figures 9 & 10. A maximum of 0.54 ft of
additional drawdown is indicated in the surficial aquifer in the vicinity of the wellfield;
incremental impacts in the Upper Floridan Aquifer are predicted to be less than 0.64 ft.

At the request of the SWFWMD staff, the model was next set up to simulate
cumulative withdrawals from the PEF wells and from other legal users of groundwater in
the area. The results are expressed in feet of deviation from the baseline DWRM
conditions. Figures 11 & 12 depict the cumulative effect of PEF's currently-permitted
withdrawals and that of the other existing users of groundwater in the area. A significant
impact to the surficial aquifer is identified to the southeast of the PEF wellfield, in an area
with approximately 0.93 ft of cumulative effect on the surfical aquifer. In this scenario,
the existing pumpage of the wells at PEF exhibits only 0.17 ft of cumulative effect on the
surficial aquifer. Similarly, as much as 0.45 ft of cumulative effect is identified in the
Upper Floridan, at a location to the northeast of the PEF wellfield; the existing PEF
pumpage only exhibits 0.22 ft of cumulative effect on the Upper Floridan Aquifer.

Finally, Figures 13 & 14 depict the cumulative effect of PEF's proposed
withdrawals and that of the other existing users of groundwater in the area. An impact to
the surficial aquifer as described above is seen to the southeast of the PEF wellfield,
with approximately 1.28 ft of cumulative effect on the surfical aquifer, while the existing
pumpage of the wells at PEF exhibits only 0.63 ft of cumulative effect. In the Upper
Floridan, the existing PEF pumpage exhibits 0.76 ft of cumulative effect, about one foot
greater than that observed to the northeast of the PEF wellfield (approximately 0.66 ft).



S

November 26, 2006
RAI Response: Progress Energy - Crystal River Energy Complex
Page 10 of 56

Figure 5
Existing Permitted Withdrawals (SWFWMD WUPs @ 2001)
SURFICIAL AQUIFER Groundwater Levels
Water Table Elevation Range = 0.08 - 64.88 ft NGVD (contour interval = 1 ft)

EnHydro, LLC

wells for CR Units 1&2 only
source: DWRM_040704.GWV
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Figure 6
Existing Permitted Withdrawals (SWFWMD WUPs @ 2001)
UPPER FLORIDAN AQUIFER Groundwater Levels
Water Table Elevation Range = 1.52 - 41.98 ft NGVD (contour interval = 1 ft)

EnHydro, LLC

wells for CR Units 1&2 only
source: DWRM_040704.GWV
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Figure 7
Existing Permitted Withdrawals (including Conditions of Certification Wells) wells for both CR Units 1&2 and 4&5
SURFICIAL AQUIFER Incremental Impacts (wi existing wells)
Maximum Drawdown = 0.10 ft (contour interval = 0.02 ft)
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Figure 8
Existing Permitted Withdrawals (including Conditions of Certification Wells) wells for both CR Units 1&2 and 4&5
UPPER FLORIDAN AQUIFER Incremental Impacts (WI existing wells)
Maximum Drawdown = 0.12 ft (contour interval = 0.02 ft)
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Figure 9
Proposed withdrawal with existing wells and eight new wells - 12 wells @ 0.53 MGD (6.40 MGD total) - 365 days
SURFICIAL AQUIFER Incremental Impacts (w1 existing & proposed wells)
Maximum drawdown = 0.54 ft (contour interval = 0.05 ft) wetlands shown for environmental evaluation
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Figure 10
Proposed withdrawal with existing wells and eight new wells - 12 wells @ 0.53 MGD (6.40 MGD total) - 365 days
UPPER FLORIDAN AQUIFER Incremental Impacts (WI existing & proposed wells)
Maximum drawdown = 0.64 ft (contour interval = 0.05 ft)
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Figure 11
Existing Permitted Withdrawals (including Conditions of Certification Wells) wells for both CR Units 1&2 and 4&5
SURFICIAL AQUIFER Cumulative Impacts (WI existing & buffer wells)
Maximum cumulative impact = 0.93 ft (0.17 ft @ PEF Welifield) (contour interval = 0.05 ft)
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Figure 12
Existing Permitted Withdrawals (including Conditions of Certification Wells) wells for both CR Units 1&2 and 4&5
UPPER FLORIDAN AQUIFER Cumulative Impacts (WI existing & buffer wells)
Maximum cumulative impact = 0.45 ft (0.22 ft @ PEF Wellfield) (contour interval = 0.05 ft)
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Figure 13
Proposed withdrawal with existing wells and eight new wells - 12 wells @ 0.53 MGD (6.40 MGD total) - 365 days
SURFICIAL AQUIFER Cumulative Impacts (WI existing & buffer wells)
Maximum drawdown - 1.28 ft (0.63 ft @ PEF Welifield) (contour interval = 0.05 ft)
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Figure 14
Proposed withdrawal with existing wells and eight new wells - 12 wells @ 0.53 MGD (6.40 MGD total) - 365 days
UPPER FLORIDAN AQUIFER Cumulative Impacts (WI existing & buffer wells)
Maximum drawdown = 0.76 ft @ PEF WelIfield (contour interval = 0.05 ft)
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REASONABLE ASSURANCE

Information must be provided to demonstrate that the application provides reasonable assurance
that the water use: 1) is necessary to fulfill a certain reasonable demand; 2) will not cause quantity
or quality changes which adversely impact the water resources, including both surface and ground
waters; 3) will not cause adverse environmental impacts to wetlands, lakes, streams, estuaries, fish
and wildlife, or other natural resources; 4) will comply with the provisions of 4.3 of the Basis of
Review described in Rule 40D-2.091; F.A.C., 5) will not adversely impact off-site land uses existing at
the time of the application; 6) will not adversely impact an existing legal withdrawal; 7) will
incorporate water conservation measures; 8) will not cause water to go to waste; and 9) will not
otherwise be harmful to the water resources within the District.

9. Please demonstrate that the water use meets the criteria for issuance set forth Subsections
40D-2.301(1)(a. through m.). Documentation should include information which
demonstrates that surface-water bodies and wetlands will not be appreciably impacted as
well as demonstrating that the potentiometric surface of the Floridan Aquifer, adjacent
Floridan Aquifer wells, and mitigation/impact areas will not be appreciably impacted. Please
provide documentation and appropriate maps to demonstrate that the application meets the
criteria for issuance.

The criteria for issuance set forth in 40D-2.301(1)(a. through m.) include the
following:

40D-2.301 Conditions for Issuance of Permits
(1) In order to obtain a Water Use Permit, an Applicant must demonstrate that the water use is reasonable and
beneficial, is in the public interest, and will not interfere with any existing legal use of water, by providing reasonable
assurances, on both an individual and a cumulative basis, that the water use:
(a) Is necessary to fulfill a certain reasonable demand;
(b) Will not cause quantity or quality changes that adversely impact the water resources, including both surface and
ground waters;
(c) Will not cause adverse environmental impacts to wetlands, lakes, streams, estuaries, fish and wildlife, or other
natural resources;
(d) Will comply with the provisions of 4.3 of the Basis of Review described in 40D-2.091 (Minimum Flows & Levels);
(e) Will utilize the lowest water quality the Applicant has the ability to use;
(f) Will not significantly induce saline water intrusion;
(g) Will not cause pollution of the aquifer;
(h) Will not adversely impact offsite land uses existing at the time of the application;
(i) Will not adversely impact an existing legal withdrawal:
(j) Will incorporate water conservation measures;
(k) Will incorporate reuse measures to the greatest extent practicable;
(1) Will not cause water to go to waste; and
(m) Will not otherwise be harmful to the water resources within the District.

Criteria b, c, d, f, g, h, i, and m will be addressed below. However, criteria a, e, j,
k, and I will be addressed by Progress Energy.

(b) Will not cause quantity or quality changes that adversely impact the water resources,
including both surface and ground waters;

The proposed water use allocation increase is not anticipated to adversely
impact surface water or groundwater. The maximum anticipated additional drawdown in
the surficial aquifer is 0.54 ft; in the Upper Floridan Aquifer it is 0.64 ft. However, at the
point at which the surficial aquifer drawdown contours intersect the surface waters of the
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Withlacoochee River, the predicted drawdown is <0.01 ft. Additionally, since the Upper
Floridan Aquifer drawdown is predicted to be less than 1.0 ft overall, no adverse impacts
to the groundwater resources are anticipated.

(c) Will not cause adverse environmental impacts to wetlands, lakes, streams, estuaries,
fish and wildlife, or other natural resources;

Three small isolated creek traces to the west and southwest of the production
wells and a small portion of the large series of wetlands to the east of the production
wells are included in the 0.1-ft drawdown contour in the surficial aquifer (Figure 9).
Additionally, numerous small, isolated wetlands fall within the 0.1-ft drawdown contour.
These wetlands are not anticipated to be negatively impacted by the proposed
withdrawal increase due to the minor nature of the predicted drawdown and the highly
productive nature of the underlying Upper Floridan Aquifer.

(d) Will comply with the provisions of 4.3 of the Basis of Review described in 40D-2.091
(Minimum Flows & Levels);

Minimum Flows & Levels (MFLs) have been or will soon be set by the SWFWMD
for the Withlacoochee River and the King's Bay Spring Complex at Crystal River. As
shown in Figure 9, the King's Bay Spring Complex is outside of the predicted 0.05-ft
drawdown contour. A portion of the Withlacoochee River in the vicinity of the Lake
Rousseau Dam is within the 0.05-ft contour, but outside of the 0.01-ft drawdown contour.
This "fringe" of the predicted drawdown impacts is not anticipated to cause negative
impacts to water levels in the Withlacoochee River.

(f) Will not significantly induce saline water intrusion;

The maximum predicted drawdown in the Upper Floridan Aquifer is 0.64 ft.
Under the assumptions given in the Ghyben-Herzberg relationship, one foot of
drawdown can be equated to a 40-ft rise in the freshwater-saltwater interface. The
predicted drawdown would therefore raise the freshwater-saltwater interface by
approximately 25.6 ft. Given that the depth to saline water beneath the site is
approximately 450 - 500 ft bls, and that the production wells are only open to 200 ft bls,
the proposed withdrawal increase is not expected to induce saline water intrusion.

(g) Will not cause pollution of the aquifer;

There are no known sources of pollution that could be expected to be drawn into
the aquifer as a result of the proposed withdrawal increase.

(h) Will not adversely impact offsite land uses existing at the time of the application;

The relatively small drawdown impacts predicted by the model are not
anticipated to adversely impact any existing offsite land uses.
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(i) Will not adversely impact an existing legal withdrawal;

The nearest existing legal Upper Floridan Aquifer withdrawal location, as shown
in Figure 10, is located south of the PEF wellfield approximately on the 0.25-ft
drawdown contour line. As such, the proposed withdrawal is not anticipated to adversely
impact any existing legal withdrawals.

(m) Will not otherwise be harmful to the water resources within the District.

The proposed withdrawal appears to meet the requirements for permitting by the
SWFWMD. No harm is anticipated to be caused to the water resources of the District as
a result of the proposed withdrawal increase.

Summary & Conclusions

The withdrawal allocation increase proposed by Progress Energy Florida for the
Crystal River North Plant (Units 4 & 5) is anticipated to cause, at the most, an additional
0.54 ft of drawdown in the surficial aquifer (0.64 ft in the Upper Floridan Aquifer) over
and above the drawdown that is expected as a result of the currently-permitted water
uses in the area. No significant harm is expected to be caused to surface water bodies,
groundwater resources, existing legal users of groundwater, or to the Minimum Flows
and Levels set by the SWFWMD for various water bodies in the area. It is our opinion
that the proposed withdrawal meets the conditions for permit issuance set forth in Ch.
40-D-2.301(1)(a. through m.), F.A.C.. If you have any questions regarding this report,
please do not hesitate to contact us at 813.293.0740. Thank you.

Sincerely yours,

EnHydro, LLC

H. Cliff Harrison, P.G.
Senior Hydrogeologist
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APPENDIX A

GEOPHYSICAL LOGS
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APPENDIX B

SPECIFIC PURPOSE SURVEY
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Progress Energy Florida - Crystal River Power Plant
Section 33, Township 17 South, Range 16 East

Citrus County, Florida
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APPENDIX C

MODEL OUTPUT REPORTS
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Southwest Florida
Water Management District

District- Wide Regulation Model Report

Monday, November 27, 2006
11:31:25

Date:
Time:

Modeler: H. Cliff Harrison, P.G.

Permit Name: RAI CR North @ 1.0 mgd incremental
Permit Number:

Description of Model: Focus TMR Simulation for 365.0 Days

Model Characteristics

Groundwater Vistas File: Vista5.gwv
Groundwater Vistas Version: Version 4.21 Build 14
Working Directory: D:\DWRM\work

Model Type: MODFLOW2000
Root File Name: gv153
input: gv153.bas, gv153.dis, gv153.zone, gv153.bcf, gv153.wel, gv153.drn,
gv153.rch, gv153.pcg, gv153.oc, gv153.chd

Output: gv153.glo, gv153.lst, gv153.cbb, gv153.cbw, gv153.crc, gv153.hds,
gv153.ddn

Rows: 105 Columns: 111 Layers: 4
Stress Periods: 3

Well Summary

Well: PW-l at (r:54,c:52,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.60 _AS T = 25 UFA T = 549606
SAS/IAS Leakance = 1.933e-003 IAS/UFA Leakance = 3.895e-002
SASSy= 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004
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Well: PW-2 at (r:53,c:55,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.60 JAS T = 25 UFA T= 549606
SAS/JAS Leakance = 1.933e-003 JAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

'Well: PW-3 at (r:53,c:57,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.43 JAS T = 25 UFA T= 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-4 at (r:53,c:59,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.43 JAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

List Changes Made to Model Parameters

Model Output Summary

Drawdowns below are from Stress Period Number 3

Maximum drawdown beneath wetlands in SAS: 0.10 ft.
Maximum drawdown in LAS: 0.15 ft.
Maximum drawdown in UFA: 0.15 ft.

Cumulative Mass Balance Error: 0.00 percent

Comments
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This groundwater modeling analysis was completed based on geologic principals and the hydrogeologic data available at
this time of the modeling analysis. All the preceding geological analyses and interpretations(s) were made during the
evaluation of Water Use Permit Application No. on Monday, November 27, 2006 by H. Cliff Harrison, P. G., P. G. No.
1926, a Registered Professional Geologist pursuant to Chapter 429, Florida Statutes (F. S.) and Chapter 61G 16, Florida
Administrative Code (F.A. C.).

Signature Placed Here
Date:
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Orkiinal Focus TMR Report Text:

>>>>>>>>>> Focus TMR Model Created by Groundwater Vistas «««««
>>>>>>>>>> DISTRICT-WIDE REGULATION MODEL Version 1 <<<<<<<<<<
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

Date: 11:22:33 Monday, November 27, 2006

Summary of Wells in the Focus TMR Model: D:RiverCR North @ 1.0 mgd
incremental.tmnr

Stress Period 1 - Pre-Development
Stress Period 2 - All Existing Wells on at Annual Average Estimated Water Use Rates
Stress Period 3 - New Permit Wells On at Permitted Rates

Buffer Area in UTM meters: Xmin = 338147.400000 Ymin = 3201599.000000
Xmax = 344776.800000 Ymax = 3207771.200000

The following existing wells are inside the buffer area:

Well Name
0042940030001
0042940030002
0042940030003
0046950030003
0046950030004
0046950030005
0088740010001

X Y Top Layer
341719.4 3203809.2 3
341729.0 3203798.0 3
341696.7 3203576.8 3
340717.3 3204654.3 3
340600.3 3204655.9 3
340327.3 3204648.6 3
341736.9 3202955.6 3

Bottom Layer
3
3
3
3
3
3
3

Q (MGD)
-0.047
-0.034
-0.001
-0.269
-0.225
-0.127
-0.001

TOTAL FLOW IN BUFFER ZONE WELLS = -0.705

>>>>>>>>>> Parameters Have Not Been Changed in Buffer Zone <<<<<<<<<<

>>>>>>>>>> Recharge Multiplier = 1.000000 <<<<<<<<<<



EnHydro, LLC
November 26, 2006
RAI Response: Progress Energy - Crystal River Energy Complex
Page 31 of 56

There are 4 Focus Wells in this analysis.

Well Name X Y Top Layer Bottom Layer Q (MGD)
PW-1 341195.4 3204647.0 3 3 -0.250

Layer Properties at this location (row = 54, column = 52):
Layer K or T Leakance Storage
I(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-2 341368.8 3204670.0 3 3 -0.250

Layer Properties at this location (row = 53, column = 55):
Layer K or T Leakance Storage
I(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-3 341501.8 3204676.0 3 3 -0.250

Layer Properties at this location (row = 53, column = 57):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-4 341675.2 3204682.0 3 3 -0.250

Layer Properties at this location (row = 53, column = 59):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100
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Total Flow Rate at the Wells Listed Above = 1.000 MGD
Total Flow at Same Wells in Stress Period 2 = 0.000 MGD

Net Difference for Transient Period = 1.000 MGD
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Southwest Florida
Water Management District

District- Wide Regulation Model Report

Monday, November 27, 2006
12:04:55

Date:
Time:

Modeler: H. Cliff Harrison, P.G.

Permit Name: RAI CR North @ 6.4 mgd incremental
Permit Number:

Description of Model: Focus TMR Simulation for 365.0 Days

Model Characteristics

Groundwater Vistas File: Vista7.gwv
Groundwater Vistas Version: Version 4.21 Build 14
Working Directory: D:\DWRM\work

Model Type: MODFLOW2000
Root File Name: gv155
Input: gv155.bas, gv155.dis, gv155.zone, gv155.bcf, gv155.wel, gv155.drn,
gv155.rch, gv155.pcg, gv155.oc, gv155.chd

Output: gv155.glo, gv155.lst, gv155.cbb, gv155.cbw, gv155.crc, gv155.hds,
gv155.ddn

Rows: 105 Columns: 126 Layers: 4
Stress Periods: 3

Well Summary

Well: PW-1 at (r:54,c:52,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.60 IAS T = 25 UFA T = 549606
SAS/IAS Leakance = 1.933e-003 IAS/UFA Leakance = 3.895e-002
SASSy= 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004
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Well: PW-2 at (r:53,c:55,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.60 IAS T = 25 UFA T= 549606
SAS/IAS Leakance = 1.933e-003 IAS/UFA Leakance = 3.895e-002
SAS Sy = 2.00e-001 IAS S =1.000e-003 UFA S = 1.000e-004

Well: PW-3 at (r:53,c:57,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609

SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy =2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-4 at (r:53,c:59,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-5-NEW at (r:53,c:61,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy =2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-6-NEW at (r:53,c:63,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-7-NEW at (r:53,c:65,layers 3 to 3) pumping 0.533 MGD
SAS K =14.43 IAS T = 25 UFA T = 493609

SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 LAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-8-NEW at (r:53,c:66,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 LAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy =2.00e-001 IAS S =1.000e-003 UFA S = 1.000e-004

Well: PW-9-NEW at (r:53,c:68,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609

SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004
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Well: PW-10-NEW at (r:53,c:70,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/JAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S =1.000e-004

Well: PW- 11-NEW at (r:53,c:72,layers 3 to 3) pumping 0.533 MGD
SAS K =14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S =1.000e-003 UFA S = 1.000e-004

Well: PW-12-NEW at (r:53,c:74,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 [AS T = 25 UFA T = 493609
SAS/[AS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SAS Sy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

List Changes Made to Model Parameters

Model Output Summary

Drawdowns below are from Stress Period Number 3

Maximum drawdown beneath wetlands in SAS:
Maximum drawdown in IAS:
Maximum drawdown in UFA:

Cumulative Mass Balance Error:

Comments

0.56 ft.
0.72 ft.
0.72 ft.

0.00 percent
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This groundwater modeling analysis was completed based on geologic principals and the hydrogeologic data available at
this time of the modeling analysis. All the preceding geological analyses and interpretations(s) were made during the
evaluation of Water Use Permit Application'No. on Monday, November 27, 2006 by H. Cliff Harrison, P.G., P.G. No.
1926, a Registered Professional Geologist pursuant to Chapter 429, Florida Statutes (F.S.) and Chapter 61G 16, Florida
Administrative Code (F.A. C.).

Siqnature Placed Here
Date:
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Original Focus TMR Report Text:

>>>>>>>>>> Focus TMR Model Created by Groundwater Vistas <<<<<<<<<<
>>>>>>>>>> DISTRICT-WIDE REGULATION MODEL Version 1 <<<<<,

Date: 11:48:52 Monday, November 27, 2006

Summary of Wells in the Focus TMR Model: D:RiverCR North @ 6.4 mgd
incremental.tmr

Stress Period 1 - Pre-Development
Stress Period 2 - All Existing Wells on at Annual Average Estimated Water Use Rates
Stress Period 3 - New Permit Wells On at Permitted Rates

Buffer Area in UTM meters: Xmin = 338147.400000 Ymin =3201599.000000
Xmax = 345919.800000 Ymax = 3207771.200000

The following existing wells are inside the buffer area:

Well Name
0012720010001
0042940030001
0042940030002
0042940030003
0046950030003
0046950030004
0046950030005
0067980010003
0088740010001
0121210000003

X
345478.0
341719.4
341729.0
341696.7
340717.3
340600.3
340327.3
345472.5
341736.9
345318.5

Y Top Layer Bottom Layer
3205675.7
3203809.2
3203798.0
3203576.8
3204654.3
3204655.9
3204648.6
3204534.2
3202955.6
3201776.5

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3

Q (MGD)
-0.061
-0.047
-0.034
-0.001
-0.269
-0.225
-0.127
-0.088
-0.001
-0.026

TOTAL FLOW IN BUFFER ZONE WELLS = -0.879

>>>>>>>>>> Parameters Have Not Been Changed in Buffer Zone <<<<<<<<<<

>>>>>>>>>> Recharge Multiplier = 1.000000 <<<<<<<<<<
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There are 12 Focus Wells in this analysis.

Well Name X Y Top Layer Bottom Layer Q (MGD)
PW-1 341195.4 3204647.0 3 3 -0.533

Layer Properties at this location (row = 54, column = 52):
Layer K or T Leakance Storage
I(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-2 341368.8 3204670.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 55):
Layer K or T Leakance Storage
1(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-3 341501.8 3204676.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 57):
Layer K or T Leakance Storage
I (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-4 341675.2 3204682.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 59):
Layer K or T Leakance Storage
I (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100



EnHydro, LLC
November 26, 2006
RAI Response: Progress Energy - Crystal River Energy Complex
Page 39 of 56

PW-5-NEW 341820.2 3204686.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 61):
Layer K or T Leakance Storage
1(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e±000 0.000100

PW-6-NEW 341965.2 3204690.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 63):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(JAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-7-NEW 342110.2 3204694.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 65):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-8-NEW 342255.2 3204698.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 66):
Layer K or T Leakance Storage
1(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100
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PW-9-NEW 342400.2 3204702.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 68):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-10-NEW 342545.2 3204706.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 70):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-11-NEW 342690.2 3204710.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 72):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-12-NEW 342835.2 3204714.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 74):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100
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Total Flow Rate at the Wells Listed Above = 6.400 MGD
Total Flow at Same Wells in Stress Period 2 = 0.000 MGD

Net Difference for Transient Period = 6.400 MGD
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Southwest Florida
Water Management District

District- Wide Regulation Model Report

Monday, November 27, 2006
12:24:35

Date:
Time:

Modeler: H. Cliff Harrison, P.G.

Permit Name: RAI CR North @ 1.0 mgd cumulative & buffer wells
Permit Number:

Description of Model: Focus TMR Simulation for 365.0 Days

Model Characteristics

Groundwater Vistas File: Vista8.gwv
Groundwater Vistas Version: Version 4.21 Build 14
Working Directory: D:\DWRM\work

Model Type: MODFLOW2000
Root File Name: gv156
Innput: gv156.bas, gv156.dis, gv156.zone, gv156.bcf, gv156.wel, gv156.drn,
gv156.rch, gv156.pcg, gv156.oc, gv156.chd

Output: gv156.glo, gv156.lst, gv156.cbb, gv156.cbw, gv156.crc, gv156.hds,
gv156.ddn

Rows: 105 Columns: 111 Layers: 4
Stress Periods: 3

Well Summary

Well: PW-l at (r:54,c:52,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.60 lAS T = 25 UFA T = 549606
SAS/IAS Leakance = 1.933e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004
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Well: PW-2 at (r:53,c:55,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.60 JAS T = 25 UFA T = 549606
SAS/IAS Leakance = 1.933e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-3 at (r:53,c:57,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S =1.000e-004

Well: PW-4 at (r:53,c:59,layers 3 to 3) pumping 0.250 MGD
SAS K = 14.43 lAS T = 25 UFA T = 493609
SAS/JAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

List Changes Made to Model Parameters

Model Output Summary

Drawdowns below are from Stress Period Number 3

Maximum drawdown beneath wetlands in SAS: 1.07 ft.
Maximum drawdown in IAS: 1.33 ft.
Maximum drawdown in UFA: 0.49 ft.

Cumulative Mass Balance Error: 0.00 percent

Comments
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This groundwater modeling analysis was completed based on geologic principals and the hydrogeologic data available at
this time of the modeling analysis. All the preceding geological analyses and interpretations(s) were made during the
evaluation of Water Use Permit Application No. on Monday, November 27, 2006 by H. Cliff Harrison, P. G., P. G. No.
1926, a Registered Professional Geologist pursuant to Chapter 429, Florida Statutes (F.S.) and Chapter 61G16, Florida
Administrative Code (F.A. C.).

Siqnature Placed Here
Date:
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Original Focus TMR Report Text:

>>>>>>>>>> Focus TMR Model Created by Groundwater Vistas <<<<<<<<<<
>>>>>>>>>> DISTRICT-WIDE REGULATION MODEL Version 1 <<<<<<<<<<
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

Date: 12:09:31 Monday, November 27, 2006

Summary of Wells in the Focus TMR Model: D:RiverCR North @ 1.0 mgd cumulative
& buffer wells.tmr

Stress Period 1 - Pre-Development
Stress Period 2 - All Existing Wells on at Annual Average Estimated Water Use Rates
Stress Period 3 - New Permit Wells On at Permitted Rates

All Public Supply Wells in Buffer Area will be On at Permitted Rates

Buffer Area in UTM meters: Xmin = 338147.400000 Ymin = 3201599.000000

Xmax = 344776.800000 Ymax = 3207771.200000

The following existing wells are inside the buffer area:

Well Name
0042940030001
0042940030002
0042940030003
0046950030003
0046950030004
0046950030005
0088740010001

X Y Top Layer
341719.4 3203809.2 3
341729.0 3203798.0 3
341696.7 3203576.8 3
340717.3 3204654.3 3
340600.3 3204655.9 3
340327.3 3204648.6 3
341736.9 3202955.6 3

Bottom Layer
3
3
3
3
3
3
3

Q (MGD)
-0.052
-0.037
-0.001
-0.269
-0.225
-0.127
-0.001

TOTAL FLOW IN BUFFER ZONE WELLS = -0.712

>>>>>>>>>> Parameters Have Not Been Changed in Buffer Zone <<<<<<<<<<

>>>>>>>>>> Recharge Multiplier = 1.000000 <<<<<<<<<<
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There are 4 Focus Wells in this analysis.

Well Name X Y Top Layer Bottom Layer Q (MGD)
PW-1 341195.4 3204647.0 3 3 -0.250

Layer Properties at this location (row = 54, column = 52):
Layer K or T Leakance Storage
I(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-2 341368.8 3204670.0 3 3 -0.250

Layer Properties at this location (row = 53, column = 55):
Layer K or T Leakance Storage
I(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-3 341501.8 3204676.0 3 3 -0.250

Layer Properties at this location (row = 53, column = 57):
Layer K or T Leakance Storage
I (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-4 341675.2 3204682.0 3 3 -0.250

Layer Properties at this location (row = 53, column = 59):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100
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Total Flow Rate at the Wells Listed Above = 1.000 MGD
Total Flow at Same Wells in Stress Period 2 = 0.000 MGD

Net Difference for Transient Period = 1.000 MGD
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Southwest Florida
Water Management District

District- Wide Regulation Model Report

Monday, November 27, 2006
12:43:04

Date:
Time:

Modeler: H. Cliff Harrison, P.G.

Permit Name: RAI CR North @ 6.4 mgd cumulative & buffer wells
Permit Number:

Description of Model: Focus TMR Simulation for 365.0 Days

Model Characteristics

Groundwater Vistas File: Vista9.gwv
Groundwater Vistas Version: Version 4.21 Build 14
Working Directory: D:\DWRM\work

Model Type: MODFLOW2000
Root File Name: gv157
Input: gv157.bas, gv157.dis, gv157.zone, gv157.bcf, gv157.wel, gv157.drn,
gv157.rch, gv157.pcg, gv157.oc, gv157.chd

Output: gv157.glo, gv157.lst, gv157.cbb, gv157.cbw, gv157.crc, gv157.hds,
gv157.ddn

Rows: 105 Columns: 126 Layers: 4
Stress Periods: 3

Well Summary

Well: PW-l at (r:54,c:52,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.60 IAS T = 25 UFA T = 549606
SAS/IAS Leakance = 1.933e-003 IAS/UFA Leakance = 3.895e-002
SASSy= 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004
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Well: PW-2 at (r:53,c:55,layers-3 to 3) pumping 0.533 MGD
SAS K = 14.60 [AS T = 25 UFA T = 549606
SAS/LAS Leakance = 1.933e-003 IAS/UFA Leakance = 3.895e-002
SASSy= 2.00e-001 IAS S =1.000e-003 UFA S = 1.000e-004

Well: PW-3 at (r:53,c:57,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SAS Sy= 2.00e-001 [AS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-4 at (r:53,c:59,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 [AS T = 25 UFA T = 493609
SAS/LAS Leakance = 1.314e-003 [AS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-5-NEW at (r:53,c:61,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 [AS T = 25 UFA T = 493609
SAS/[AS Leakance = 1.314e-003 [AS/UFA Leakance = 3.895e-002
SAS Sy = 2.00e-001 [AS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-6-NEW at (r:53,c:63,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 lAS T = 25 UFA T = 493609
SAS/JAS Leakance = 1.314e-003 [AS/UFA Leakance = 3.895e-002
SASSy = 2.00e-001 LAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-7-NEW at (r.53,c:65,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/JAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SAS Sy= 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-8-NEW at (r:53,c:66,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 [AS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 JAS/UFA Leakance = 3.895e-002
SAS Sy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-9-NEW at (r:53,c:68,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 LAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SASSy= 2.00e-001 [AS S = 1.000e-003 UFA S = 1.000e-004
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Well: PW-10-NEW at (r:53,c:70,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SAS Sy= 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-1 1-NEW at (r:53,c:72,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/IAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SAS Sy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

Well: PW-12-NEW at (r:53,c:74,layers 3 to 3) pumping 0.533 MGD
SAS K = 14.43 IAS T = 25 UFA T = 493609
SAS/LAS Leakance = 1.314e-003 IAS/UFA Leakance = 3.895e-002
SAS Sy = 2.00e-001 IAS S = 1.000e-003 UFA S = 1.000e-004

List Changes Made to Model Parameters

Model Output Summary

Drawdowns below are from Stress Period Number 3

Maximum drawdown beneath wetlands in SAS:
Maximum drawdown in IAS:
Maximum drawdown in UFA:

Cumulative Mass Balance Error:

Comments

1.36 ft.
2.19 ft.
0.79 ft.

0.00 percent
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This groundwater modeling analysis was completed based on geologic principals and the hydrogeologic data available at
this time of the modeling analysis. All the preceding geological analyses and interpretations(s) were made during the
evaluation of Water Use Permit Application No. on Monday, November 27, 2006 by H. Cliff Harrison, P. G., P. G. No.
1926, a Registered Professional Geologist pursuant to Chapter 429, Florida Statutes (F.S.) and Chapter 61G 16, Florida
Administrative Code (F.A. C.).

Siqnature Placed Here
Date:
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Original Focus TMR Report Text:

>>>>>>>>>> Focus TMR Model Created by Groundwater Vistas <<<<<<<<<<
>>>>>>>>>> DISTRICT-WIDE REGULATION MODEL Version 1 <<<<<<<<<<
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

Date: 12:29:25 Monday, November 27, 2006

Summary of Wells in the Focus TMR Model: D:RiverCR North @ 6.4 mgd cumulative
& buffer wells.tmr

Stress Period 1 - Pre-Development
Stress Period 2 - All Existing Wells on at Annual Average Estimated Water Use Rates
Stress Period 3 - New Permit Wells On at Permitted Rates

All Public Supply Wells in Buffer Area will be On at Permitted Rates

Buffer Area in UTM meters: Xmin = 338147.400000 Ymin = 3201599.000000

Xmax = 345919.800000 Ymax = 3207771.200000

The following existing wells are inside the buffer area:

Well Name
0012720010001
0042940030001
0042940030002
0042940030003
0046950030003
0046950030004
0046950030005
0067980010003
0088740010001
0121210000003

X Y Top Layer
345478.0 3205675.7
341719.4 3203809.2
341729.0 3203798.0
341696.7 3203576.8
340717.3 3204654.3
340600.3 3204655.9
340327.3 3204648.6
345472.5 3204534.2
341736.9 3202955.6
345318.5 3201776.5

3
3
3
3
3
3
3
3
3
3

Bottom Layer
3
3
3
3
3
3
3
3
3
3

Q (MGD)
-0.061
-0.052
-0.037
-0.001
-0.269
-0.225
-0.127
-0.088
-0.001
-0.028

TOTAL FLOW IN BUFFER ZONE WELLS = -0.889

>>>>>>>>>> Parameters Have Not Been Changed in Buffer Zone <<<<<<<<<<

>>>>>>>>>> Recharge Multiplier = 1.000000 <<<<<<<<<<
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There are 12 Focus Wells in this analysis.

Well Name X Y Top Layer Bottom Layer Q (MGD)
PW-1 341195.4 3204647.0 3 3 -0.533

Layer Properties at this location (row = 54, column = 52):
Layer K or T Leakance Storage
I(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-2 341368.8 3204670.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 55):
Layer K or T Leakance Storage
I(SAS) 1.459971e+001 1.933256e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 5.496064e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-3 341501.8 3204676.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 57):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-4 341675.2 3204682.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 59):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100
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PW-5-NEW 341820.2 3204686.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 61):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-6-NEW 341965.2 3204690.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 63):
Layer K or T Leakance Storage
1(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-7-NEW 342110.2 3204694.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 65):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-8-NEW 342255.2 3204698.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 66):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100
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PW-9-NEW 342400.2 3204702.0 3 3 -0.533

Layer Properties at this location (row = 53, colunm = 68):
Layer KorT Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-10-NEW 342545.2 3204706.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 70):
Layer K or T Leakance Storage
I(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-11-NEW 342690.2 3204710.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 72):
Layer K or T Leakance Storage
1(SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.0000OOe-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100

PW-12-NEW 342835.2 3204714.0 3 3 -0.533

Layer Properties at this location (row = 53, column = 74):
Layer K or T Leakance Storage
1 (SAS) 1.442502e+001 1.314097e-003 0.200000
2(IAS) 2.500000e+001 3.894772e-002 0.001000
3(UFA) 4.936092e+005 1.000000e-003 0.000100
4(LFA) 0.000000e+000 0.000000e+000 0.000100
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Total Flow Rate at the Wells Listed Above = 6.400 MGD

Total Flow at Same Wells in Stress Period 2 = 0.000 MGD

Net Difference for Transient Period = 6.400 MGD




