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GROUND WATER MONITORING CORRECTIVE ACTION PLAN
CELL SW-1
WEST PASCO CLASS | LANDFILL
PASCO COUNTY, FLORIDA

10 INTRODUCTION

The West Pasco Class | Landfill 1s located in northwest Pasco County on Hayes Road,
approximately 2% miles north of State Road 52 in Spring Hill, Flonida The landfill 1s located on
a large tract of land owned by Pasco County which also includes the Resource Recovery
Facility, located in the southern portion of the property south of the landfill, and the West Pasco
Class Il landfill, located in the western portion of the site The Resource Recovery Facility, a
solid waste incinerator, and the Class | Landfill are operated under the Florida Department of
Environmental Protection (FDEP) Site Certification No PA87-23

The West Pasco Class | Landfill is designed for a total of 16 ten-acre cells Currently, three
cells have been constructed (Plate 1) Cells A-1 and A-2 are used for the disposal of ash
produced from the combustion of municipal solid waste at the Resource Recovery Facility
Solid waste that can not be combusted in the Resource Recovery Facility is stored in cell SW-1
Waste 1s removed from the cell when incineration capacity i1s available Initially, the County
planned to store waste in cell SW-1 only on a temporary basis, however, the cell 1s currently

being used for the permanent storage of solid waste

All three cells are constructed with a double liner system consisting of an upper and lower 60-
mil geomembrane separated by two feet of sand A primary leachate collection and removal
system is constructed above the upper geomembrane A secondary system I1s constructed to

collect and remove leachate from the interval between the two liners
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A Ground Water Monitoring Plan (GWMP) 1s currently in effect for the entire 160-acre landfill
This GWMP includes monitoring wells located around the boundary of the entire site as well as
specific compliance monitoring wells located downgradient of cells A-1 and A-2, in accordance
with Rule 62-701 510, Flonda Administrative Code (FAC) The FDEP did not require the
installation of compliance monitor wells at cell SW-1 due to the temporary storage of solid waste
in this cell, however, since the County is now storing solid waste in the cell permanently, the site
GWMP must be modified so Rule 62-701 510 F A C requirements are implemented at cell SW-
1

The following sections of this document present a summary of the hydrogeologic features at the
site and present the proposed ground water monitoring for cell SW-1 This plan 1s submitted to
satisfy the requirements for a Ground Water Monitoring Corrective Action Plan contained In
consent Order #99-1346
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2.0 SITE CONDITIONS

The conditions at the site have been described in detail in the documents submitted to the
FDEP during the site certification process Information pertinent to the site conditions at cell

SW-1, however, has been retrieved and summarized in the following

21  SOILS

The predominant surficial soll type in the vicinity of cell SW-1, as classified by the US
Department of Agriculture, Natural Resources Conservation Service (NRCS), 1s Candler fine
sand, 0 to 5% slopes, although small areas of Tavares sand, 0 to 5% slopes, and Sparr fine
sand, 0 to 5% slopes, are located in the immediate area of the cell (USDA, 1982) The NRCS

solls delineations in the vicinity of cell SW-1 are shown on Plate 2

Tavares sand and Candler fine sand are described by the NRCS as nearly level to gently
sloping, moderately drained (Tavares) to excessively drained (Candler) solls Both soils consist
of fine sand to a depth of greater than 80 inches The permeability of both soils 1s rapid to very
rapid

Sparr fine sand i1s a nearly level to gently sloping, somewhat poorly drained soil on seasonally
wet uplands The soil consists of a fine sand to a depth of approximately 42 inches and i1s a

sandy clay loam to a depth of about 80 inches Permeability 1s moderate to rapid

2.2 TOPOGRAPHY

The West Pasco Class | Landfill 1s located in a relatively flat section of the Pamlico Terrace of
the Guif Coastal Lowlands physiographic province The onginal ground surface elevation in the
vicinity of cell SW-1 1s on the order of +50 feet NGVD with less than 10 feet of topographic relief

in the area around the cell (Plate 3)

The area 1s drained primanly by Buckhorn Creek and the Pithachascotee River No lakes occur
within the northern portion of the landfill where cell SW-1 exists A stormwater retention pond 1s

located northeast and east of the cell (Plate 4)



West Pasco Class | Landfill July 25, 2000
QORE Project No 27-2440R Page 4

2.3 REGIONAL HYDROGEOLOGIC FRAMEWORK

Geology

The principal formations in Pasco County are a series of limestones and dolostones mantled by
relatively thin sand and clay deposits The surficial sands and clays are undifferentiated with
more clayey soils located in the lower portion of the deposits These clays are generally
considered to be remnants or a residual of the Hawthorn and Tampa Formations The
Hawthorn Formation, which i1s generally composed of clays, sand and dolosilt, i1s relatively thin
in the eastern part of the county and may be absent in some areas, particularly in the northern

part of Pasco County

Where present, the uppermost imestone in northwest Pasco County is the Tampa Limestone,
or in areas where not present, the Suwannee Limestone Most domestic and many trrigation
wells produce from the lower portion of the Suwannee Limestone The Ocala Group and the
Avon Park Formation are composed of imestone and dolostone with dolostone becoming more
prevailing with depth Most large production wells produce from the lower Ocala Group and/or

dolostone of the Avon Park Formation

Aquifer Systems

Two distinct water-bearing geologic units, or aquifer systems, capable of supplying economical
quantities of water to wells, occur in the western portion of Pasco County The uppermost of the
two 1s the surficial aquifer system, comprised of the permeable portions of the unconsolidated
deposits overlying the imestones The limestone formations form the deeper Upper Floridan
aquifer, an artesian, but sometimes unconfined aquifer system which underlies most of central
Flonda

The surficial aquifer system i1s described to be relatively thin in western Pasco County and may
be absent or discontinuous In some areas The surficial aquifer system in western Pasco
County 1s seldom used for a water supply source primarily because the Upper Flondan aquifer

supplies greater quantities of higher quality water to wells
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The top of the Upper Florndan aquifer system in Pasco County Is represented by either the
Miocene Tampa Limestone or where absent, the Oligocene Suwannee Limestone The top of
the Upper Floridan aquifer occurs at an altitude of near mean sea level (msl) In northwest Pasco
County The aquifer becomes progressively more deeply buried beneath the surficial clastic

deposits in a southward and eastward direction

The Suwannee Limestone I1s a very permeable, productive zone of the Upper Flondan aquifer
Most domestic and many irngation wells produce from the lower part of the Suwannee
Limestone The Ocala Group I1s highly permeable over much of the area and yields large
quantities of water to wells The underlying Avon Park Formation contains a fractured,

cavernous zone near the top which yields large quantities of water to wells

Based on available publications, the transmissivity of the Upper Flornidan aquifer in the vicinity of
the site 1s highly varnable, varying from about 40,000 to 130,000 ft /day (SWFWMD, 1996) The
natural leakance rate through the semi-confining clayey unit in this area of Pasco County varies
from about 5 x 10° to 5 x 10*/day

Ground water flow In the Upper Flondan aquifer system in the vicinity of the site moves
generally west to northwest toward the Guif of Mexico from the “Pasco High” centered in the
eastern part of the county The Pasco High represents an area of highest altitude of the

potentiometric surface of the Upper Flornidan aquifer (Plate 5)
2.4 SITE HYDROGEOLOGY

Numerous soil borings were drilled by Jammal & Associates for the onginal application for Site
Certification (PCBCC, 1987) These soil borings included several under and in the near vicinity

of cell SW-1 as shown on Plate 4 The logs of these borings are shown on Plate 6

A%
The conditions en%mte%n the soil borings correspond to the regional geologic description
In the vicinity of 0@3, subsurface solls consist of a surficial fine sand of varying thickness,
ranging from 2 feet in the approximate center of the cell (boring C+13-35) to almost 25 feet near
the southern edge of the cell (boring C-15+45) The depth to imestone was aiso highly variable
ranging from 12 feet (boring B+400-20) to 43 feet (boring B+150-13+35) in the near vicinity of

cell SW-1 Despite these vanations, no direct connection between the surficial sands and the
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underlying imestone was identified in the vicinity of SW-1 since a sandy clay to clay layer was

present between the two units in all the borings drilled (Plate 6)

Permeability tests were performed by Jammal & Associates on undisturbed samples of the
clayey soil layer and presented in the application for site certification One of these tests was
performed on a sample from boring C+400-20 at a depth of approximately 13 feet bgs The
vertical permeability for this sample was 4 8 X 10® centimeters per sec (cm/sec) as shown on
the boring log for this boring (Plate 6) Other clayey soil samples collected in the vicinity of cell
SW-1 had vertical permeabilities of 34 X 10™ cm/sec to 29 X 10® cm/sec Over the entire
landfill site, Jammal & Associates reported that the average vertical permeabillity of the clayey
soll unit was on the order of 72 X 10”° cm/sec  Vertical hydraulic conductivities performed on
samples of a light green sandy clay collected by Law Engineering & Environmental Services,
Inc under the footprint of ash cell A-2 varied from 2 2 X 10 feet per day (fpd) to 6 9 X 10°° fpd
(over 1 X 10" cm/sec) These samples were taken at depths from 7 to 23 feet bgs This data

Is contained In information submitted to the FDEP for the permit to construct cell A-2

Numerous monitor wells have been installed at the site, both as part of the overall ground water
monitoring plan for the landfill and for the individual ash cells The locations of these monitor

wells are shown on Plate 8 A summary of the well constructions i1s presented in Table 1

Ground water elevations measured 1n the monitor wells during 1999 and February 2000 are
presented in Table 2 Ground water contour maps developed from this data are presented on
Plates 9 and 10 As can be seen, the local direction of ground water flow beneath the study
area I1s generally towards the northwest Additional ground water contour maps are presented
in Appendix A showing similar ground water flow directions in January and July 1998, although

ground water elevations are on the order of 5 to 9 feet higher during 1998

The hydraulic gradient across cell SW-1 in July 1999 was approxmately@et per foot
The hydraulic gradient in January 2000 was similar, approximately weet per foot O/(/

A table of ground water elevations for the period March 1995 through July 1998 is also
presented in Appendix A This table indicates that the ground water elevation in the vicinity of
cell SW-1, as indicated by monitor well 4MW-4, has varied by as much as 10 feet In addition,
Table 2 and the table of historic ground water elevations in Appendix A show that the shallower
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wells (those identified as 2MW-#) are historically dry, with the exception of well 2MW-2 These
monitor wells range in depth from 8 to 30 feet bgs Only in well 2MW-2, which 1s 34 5 feet In

depth, have ground water levels been routinely recorded

Based on the ground water elevation data, the ground water surface Is typically more than 15 to
25 feet below the ground surface at the site of cell SW-1, corresponding to an elevation of
approximately +25 to +35 feet This depth puts the ground water surface within the imestone or
overlying clayey units at the site of cell SW-1 Due to the location of the ground water table and
the higher permeability of the imestone unit, the ground water flow in the upper fine sands
appears to be minimal, with the primary ground water flow regime being in the lower lying

Iimestone unit at the site

25  WELL INVENTORY

An inventory of the permits issued by the Southwest Florida Water Management District
(SWFWMD) for domestic/residential, public supply, industnal, agrcultural and rngation
purposes was requested from SWFWMD within a one-mile radius of cell SW-1  This
information 1s provided by Sections which are generally one square mile in area The Sections
requested, Sections 13, 14, 23, 24, 25, and 26, Township 24 South, Range 17 East, and
Sections 18, 19, and 30, Township 24 South, Range 18 East, lie within some part of the one

mile radius The computer printout presenting this well inventory i1s contained in Appendix B
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3.0 PROPOSED GROUND WATER MONITORING PLAN

3.1 PROPOSED WELL LOCATION

Two monitor wells are proposed to be installed to monitor ground water downgradient of cell
SW-1 These wells will be located at the northwest corner of the cell and approximately 500
feet east of the northwest corner of the cell as shown on Plate 11 The well along the northern
edge of cell SW-1 will be located approximately 100 feet from the edge of the cell because of a
stormwater swale located immediately adjacent to and north of the cell The side slopes of the
swale, which coincide with the outside slope of the cell, are too steep to allow the installation of
the well This monitor well will be located adjacent to the roadway which parallels the northern
edge of the cell The second monitor well, located on the western side of the cell, will be
located within 50 feet of the cell, in accordance with Rule 62-701 510(3), Flonda Administrative
Code (F A C) Existing well 4AMW-6, located hydraulically upgradient of cell SW-1 (Plate 11), will
be used as the background water quality well Other wells monitored at the landfill site also

provide background water quality information

3.2 PROPOSED WELL CONSTRUCTION

Rule 62-701510(3), FAC, requres that the well screen be located “to readilly detect
representative ground water conditions within the saturated thickness of the uppermost aquifer
with the zone of discharge ” At this site, the uppermost aquifer is within the upper portion of the
Iimestone, except where sand deposits extend to depths of 25 feet or more As discussed in
Section 2 5, the ground water surface 1s encountered within the mestone or clayey soils
overlying the limestone, at depths of 15 to 25 feet bgs Since the clayey soils are unlikely to
produce water, the bottom of the wells will be located within the first imestone unit encountered

during drilling, unless saturated sands are encountered during the drilling of the wells

The proposed monitor wells will be constructed of 2-inch diameter flush-jointed and threaded
Schedule 40 PVC casing and screen and will be installed utiizing hollow-stem auger drilling
techniques Due to the large fluctuation in ground water ievels in the vicinity of cell SW-1 (see
section 2 5), each well will have 15 feet of screen slotted with 0 010 inch slots The annular
space around the well screen will be filled with 20/30 gradation sand from the bottom of the

screen to approximately one to two feet above the top of the screen A fine sand seal,
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approximately one foot thick, will be placed on top of the sand pack and the remainder of the
annulus will be filled with neat cement grout to ground surface Since the well north of cell SW-
1 will be located on the edge of the access road, this well will be completed at ground surface
with an 8-inch diameter manhole set in a concrete pad The monitor well located at the
northwest corner of the cell will be completed with a locking above-ground steel well casing set

In a concrete pad A diagram of the proposed well construction 1s shown on Plate 12

After installation, the wells will be developed by pumping and surging Development will
continue until the discharge from the well 1s visually free of suspended sediment The ground
surface elevation and a reference point on top of the well casing will be surveyed by a surveyor
hcensed in the state of Flonda Well construction diagrams of the completed wells will be
submitted to the FDEP for therr files

3.3 PROPOSED GROUND WATER SAMPLING

The two new monitor wells will be sampled semi-annually, at the same time that the other
compliance wells for the Class | Landfill are sampled These wells are typically sampled in
January and July of each year Each sample collected will be analyzed for the following
parameters, in accordance with Rule 62-701 510(3), F A C and the current Site Certification

Field parameters Static water level before purging
Specific conductivity
pH
Temperature
Dissolved oxygen
Turbidity
Colors and sheens (by observation)

Laboratory analyses Total ammonia — N

Chlorides ﬁ‘g/
Iron
&

Mercury w&
Nitrate > <«
W
Sodium ‘ﬂ/ ‘i% e
U

Total dissolved solids M ﬁz Mu M
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The results of the water quality analyses will be provided to the FDEP with the submittal of the

sampling results from the other compliance wells
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SUMMARY OF MONITOR WELL CONSTRUCTION

TABLE 1

WEST PASCO CLASS | LANDFILL

Well No Well Type Depth, ft bgsl/ Eler:l/gt\l/o[r;, ft |Total Depth, feet
2MW-1 Screened 85-185 w| 382-282 185
4MW-1 Open Hole 32-60 28| 145--135 60
2MW-2 Screened 205-345 5| 233-183 345
4MW-2 Open Hole 42-70 2z 110--170 70
4MW-3 A Open Hole 22-50 g 286-06 50
2MW-+4 Screened 105-155 5| 408-358 155
4MW-4 Open Hole 22-50 78 261-05 50
2MW-5 Screened 4-8 4 413-373 8
4MW-5 Open Hole 68-100 22 -226--546 100
2MW-6 Screened 20-30 0| 330-230 30
4MW-6 Open Hole 73-100 2% -206--476 100
AMW-7 Open Hole 20-50 19 273--27 50
4MW-9 Open Hole 30-60 40| 188--112 60
4MW-11D Open Hole 27-52 95| 380-130 52
4MW-12D Open Hole 30-55 25 250-00 55
4MW-14D Open Hole 25-50 25 270-20 50
4MW-15D Open Hole 36-61 25 185--65 61
4MW-16D Open Hole 16-41 <25/ 365-115 41
Notes ft bgs = feet below ground surface
Y ma- 3D SeAeED 20-°% o z5.2-)52 >p
7. M~ \’b$ SAEEED




TABLE 2

GROUND WATER ELEVATIONS 1999 - 2000

WEST PASCO CLASS | LANDFILL

Well No July 1999 February 2000
2MW-1 Dry Dry
4MW-1 3216 29 69
2MW-2 32 81 31 01
4MW-2 32 39 30 26
4AMW-3 A 28 20 2315
2MW-4 Dry Dry
4MW-4 2511 2306
2MW-5 Dry Dry
4AMW-5 2510 23 81
2MW-6 Dry Dry
4MW-6 29 67 27 43
4AMW-7 26 66 24 33
4MW-9 26 60 24 23
4MW-11D 28 80 26 35
4MW-12D 27 99 26 83
2MW-13D 3135 Dry
4MW-14D 28 46 26 30
4MW-15D 29 49 27 23
4MW-16D 3043 2772

Note Elevations referenced to feet NGVD
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2440R\LEGEND

@ Black organic debris - MUCK (PT)

ofil
Off
Off

Gray slightly silty fine SAND, trace roots (SP-SM)

@? Dark gray to black silty to sandy CLAY (CL/CH)

Light brown to brown fine SAND to slightly silty fine SAND
(SP/SP-SM)

Dark brown slightly silty fine SAND to silty finec SAND
(SP-SM/SM)

Brown to orange-brown silty fine SAND to slightly clayey fine
SAND (SM/SP-SC)

O]

Gray clayey SAND (SC)

Light gray and reddish-brown mottled sandy CLAY to CLAY

(CL/CH)

@ Light brown or greenish-gray to green sandy CLAY to CLAY

(CL/CH)

'gg White to light brown calcareous silty CLAY, with limestone

fragments and traces of green clay

@E White to light gray weathered LIMESTONE

Unified Soil Classification group symbol as determined by

sP visual examination
N "N" value in blows/foot
50/4" Fifty blows for four inches
¢— Loss of circulation (%)
Wk Fell under weight of rod § kelly
wH  Fell under weight of rod & hammer
WR  Fell under weight of rod
-200 Fines passing No, 200 sieve (%)
NMC  Natural Moisture Content (%) .
L Liquid Limit (%)
PL  Plastic Limit (%)
© Consolidation test performed
tv Coefficient of Vertical Permeability (cm/sec)
l .Shelby tube sample.location
¥ Grain Size Analysis performed, see appendices
Rw Rotary Wash
PASCO COUNTY Mnaoo | T2aa0m |7
Q O R E SOIL BORING LEGEND
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APPENDIX A
GROUND WATER ELEVATIONS AND CONTOURS
WEST PASCO CLASS | LANDFILL

(Material excerpted from “Bi-Annual Ground-Water Monitoring Plan Review,
West Pasco Class I Landfill”, prepared for the Pasco County Board of
County Commissions by Law engineering & Environmental Services, Inc.,
dated January 1999 and subsequently submitted to the FDEP)
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