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Sincerely,
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January 27,2000 aY

Florida Department of vironmental Protection
3804 Coconut Palm VE

Tampa, Florida 33619

Central County lid Waste Disposal Complex
8-2991 80
nitoring Plan

SERVICES, Solid Waste Operations .4000 Knights Trail Road, Nokomis, FL
Tel 941-486-2600 . Fax 941-486-2624

Permit No.:
Groundwater

Please find enclosed signed and sealed copy of the Groundwater Monitoring Plan evaluation
required under Operati Permit No. 5058-299180. Special Condition 40, for the Central
County Solid Waste I Complex.

Should you have any q regarding this report, please contact me.

-l-L*-p.1.. :f f-3'"'t
Gerald L. Bennett
Solid Waste Operati

GLB:lh
Enclosure

Manager

Laura P.E., Camp Dresser & McKee Inc. (w/o enclosure)
Robert J. P.E., Florida Department of Environmental Protection (w/o enclosure)
Anita Largent, Manager, Solid Waste (w/o enclosure)

GW Monitoring Plan 27ja 00.d@

ENVIRONMENT 34275
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Sectio
Bienni Groundwater Quality Report
Centr County Solid Waste Disposal
Compl
'l...'l., Ba und
Sarasota Co y currently owns and contracts for operation of the Central County
Solid Waste D
CCSWDC site
waste on June

sposal Complex (CCSWDC) located in Sarasota County, Florida. The
s approximately 550 acres and began accepting domestic municipal

. Wells MW-6 and MW-7 were abandoned in accordance with F.A.C.

5,1998. CCSWDC is permitted under Florida Department of
Environm Protection (FDEP) Permit No. 5058-299180 issued July 30, 1997 f.or
operation of a
CCSWDC"

lass I Landfill. Figure 1-1 depicts the general site location of the

The initial truction permit for the CCSWDC included installation and monitoring
of twelve dwater monitoring wells (MW-1 through MW-12) and seven surface
water stations through 87) prior to landfill construction and operation. In
accordance w h the 1997 operating permit, the groundwater and surface water
monitoring
87, respecti

nts are MW-l, MW-2, MW-4, MW-8 through MW-12 and 81 through

62-532.440 applicable regulations of the Southwest Florida Water Management
District on Se ber ?5,1997. Groundwater monitoring wells MW-3 and MW-s
have not been oned. It is anticipated monitoring wells MW-3 and MW-5 will be
used at a la te as landfill operation activities expand. These wells are currently
not moni for water levels or water quality.

Figure 7-2 de
stations prior
groundwater

icts the locations of the groundwater and surface water monitoring
the1997 operating permit and well abandonment. Table 1-1lists the

itoring well depths and surveyed casing data. The hydrogeological
units underl g the Sarasota County CCSWDC as reported in Ardaman and
Associates ical Evaluation, Hydrogeologic Survey, and Groundwater
Monitoring P Sarasota Central Landfill Complex, Sarasota County, Florida March
10,1992 consi of the surficial aquifer system, intermediate aquifer system (Tamiami-
upper Ha and lower Hawthorn-upper Tampa aquifer), and the Floridan
aquifer syste The available regional hydrogeological data indicate that the surficial
aquifer is less n fifteen feet thick; however, the two areas on the site have sand
thickness r than twenty feet. These thicker deposits are west of the Cow Pen
Slough Canal in the vicinity of the Myakka River to the east. Prior to the
construction the CCSWDC, the regional surficial aquifer groundwater flow was
controlled by he Myakka River to the east of the property and Cow Pen Slough Canal

CDM Camp Dresser &

| \Sedionl.doc.dot

cKee 1-1
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Figure No. 1-2
Sarasota County

Central County Solid Waste Disposal Complex
Site Plan
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WellNo. Aquifer

1994

Well Diameter

Inches

1994

Total Depth

Feet BLS

1994

Screened lnterval

Feet BLS

1994

Survey Top of Casing

Feet NGVD

1999

Survey Top of Casing

Feet NGVD

MW-1 Surficial z .tn z- tu z.+ 24

MW-2 Surflcial z 1'1.5 3.5 - 11.5 23.38 23.38

MW-3 Surficial z 10 2-10 ZJ.CJ ZJ.CJ

MW-4 Surficial IJ J - IJ 22.62 22.82

MW-5 Surficial z 10 z- 10 22.95 zz.vc

MW.6 Surficial z J. IJ 22.83

MW.7 Surficial 2 10 z- tv ZZ.Y I

MW-8 Surflcial 2 11 3-11 zJ.o9 ?4A

MW-9 Surficial 2 '11.5 3.5 - '11.5 zz.v I 35.05**

MW-,IO Surficial z 10.5 2.5 - 10.5 z3.zY 31.44

MW-11 Surficial 2 10.5 2.5 - 10.5 22.79 26.11

MW-12 Surficial z 15 5 - 15 23.25 26.36

BLS - Below Land Surface
NGVD - National Geodetic Vertical
* Monitoring Wells MW-6 and MW-
**Unotficial Field Shot of Too of Casrng

CDM Camp Dresser & McKee
i:\wo-work-s\sarasota\scc00- 1\tables

abandoned on September 25, 1997

Table No. 1-1

Sarasota Gounty
CCSWDC Monitor Well Details

1-2



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

to the west. of the landfill solid waste cells, the groundwater flow within the
surficial aquif

Biennial Groundwater Quality Repori
Central County Solid lilaste Disposal Complex

was reported to be to the east toward the Myakka River. West of the
ste cells, groundwater flow within the surficial aquifer flowed west
Slough Canal east of the canal, and east toward Cow Pen Slough

landfill solid
toward Cow
Canal west of e canal.

Samples coll
analyzed for
annually)per
recorded for t
basis. Rainfal
was prepared
701.510(1OXb)

provided by
Department

from the groundwater and surface water monitoring points are
water quality parameters shown in Table 1-2 twice a year (semi-

he operating permit requirements. Water level data are collected and
groundwater and surface water monitoring stations on a semi-annual

at the CCSWDC site is recorded on a daily basis. This biennial report
in accordance with the requirements specified in F.A.C. 62-

Data contained in this report was produced from information
rasota County Solid Waste Department and submitted to the Florida
Environmental Protection on required permit reporting forms.

are defined as downgradient points. Supplemental surface water
rF.-L,B-5, and 8-6. The supplemental surface water monitoring

are sampled when water levels rise above the primary Sauge
surface water monitoring stations data levels are denoted as B-1a,

b,B-6a, and B-6b. Surface water station 87 is located in the Prairie

1,.2 Semi Annual Monitoring
This report i udes results of the semi-annual sampling events for groundwater
monitoring ls MW-L through MW-12 at the CCSWDC conducted prior to the
construction d operation of the facility during the periods of July and November of

al data is included for groundwater monitoring wells MW-1,Ivf[ y'-2,1994. Additi
MW-4, and
April1999,

-8 through MW-12 conducted for the periods of September 1998,

develop a ba
CCSWDC.

November 1999.The 1994 groundwater monitoring data were used to
ine for water quality and flow directions prior to the operation of the

Wells MW-1,
groundwater
downgradien

W-2 and MW-4 are considered upgradient or background
itoring wells and MW-8 through MW-12 are defined as

or detection groundwater monitoring wells for the CCSWDC detection
monitoring tem.

Further, this
September 1

includes surface water monitoring data collected in August 1994,

, February 1998, September 1998, April 1999 and November 1999.

Surface wa monitoring stations 81 and 82 are defined as upgradient points and 83,

84& 85, and
stations exist
stations poin
elevations.
B-1b, B-5a,
System W nds.

CDM Camp Dresser & cKee 1-3
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CDM Camp Dresser & Mcl
i:\wp-work-s\sarasota\scc00

Groundwar )r Sampling Parameters Surface Water Sampling Parameters

Tot lAmmonia (as N) Unionized Ammonia

Chloride Total Hardness

lron Biochemical Oxygen Demand (BOD)

Mercury Copper

Nitrate lron

Sodium Mercury

Total t ssolved Solids (TDS) Nitrate

Parameters listed in 40 CFR Part 258,
Appendix I

Zinc

Total Dissolved Solids (TDS)

Total Organic Carbon (TOC)

Fecal Coliform

Total Phosphates

Chlorophyll A

Total Nitrogen

Chemical Oxygen Demand (COD)

Total Suspended Solids (TSS)

Parameters listed in 40 CFR Part 258,
Appendix I

& McKee
\scc00-l\tr

CCSWDC

Table No. 1-2

Sarasota County
Monitoring Permit Parameters

1-4
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'1,.2.1 Sam ing Methodology
Florida Depar t of Environmental Protection Certified CompQAP laboratories
and field el conduct groundwater and surface water field sampling and
laboratory a yses.

1.2.2 Gro ter and Surface Water Analytical Data
Laboratory a

presented in
lytical results for groundwater samples and surface water samples are
ppendix A. Parameters higher than the established Maximum

Biennial Groundwater euality Report
Central County Solid Waste Disposal_Complex

imit (MCL) or Guidance Concentration (GC) are included. The MCLs
he Florida Drinking Water Quality Standards (Rule 62-520.420 (1)).

ined in the FDEP Groundwater Guidance Concentrations dated Iune

Contaminant
are defined in
The GCs are d
1994.

1,.2.3 Wa Level Data
Groundwater
1998, April 28

monitoring w
and recorded

ls measured on July 18,1994, November 11,,1991, September 2,

1999, and November 2,1999 are presented in Table 1-3. Surface water
ter level data is presented in Table 1-4. Precipitation data is collected

a daily basis at the CCSWDC site. Table 1-5lists the rainfall data on
a monthly bas s in inches from the CCSWDC unless otherwise noted.

L.3 Data valuation

1.3.L Grou water Flow
Hydrogeol investigations of CCSWDC performed in support of the permit
application i icated the direction of groundwater movement in the surficial aquifer
beneath the si is generally to the west and southwest. Based on these data,
monitoring ls MW-1, MW-2 and MW-4 are the designated background wells and
MW-8. MW-9 MW-10, MW-11 and MW-12 are the designated detection wells.
Figures 7-3,7 ,7-5,1-6, andT-7 illustrate the groundwater elevation contours for the
surficial aquif r based on data from each respective sampling event. Figures 1-3 and

from the 1994 sampling events, include data from each monitor wellL-4, genera
Iocation (MW 1" through MW-12). Evaluation of the water level data indicates that the
direction of ndwater movement is generally to the south and west. Water level
data indica a northerly flow direction during the April 1999 event. This variation
in the directi of groundwater movement is likely associated with the near drought

rienced in the late winter and spring of 1999. MW-9 water level data isconditions ex
suspect to po
field survey i

inaccuracies due to top of casing survey elevation error. Recent

elevation records have a 3-foot discrepancy. Contour data has
been prepa based on other detection well data. Based on the results of these
evaluations, e existing detection monitoring system is sufficient to detect a potential
release from t active landfill cell.

CDM Camp Dresser & cKee 1-5
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CDM Camp Drer

i:\wp-work-s\sara

Monitor Well lD Aquifer Top of Casing
(NGvD)

Depth to Water
from TOC

Groundwater
Elevation (NGVD)

uly 18, 1994 (Be rground)
MW-1 Surficia 24.00 4.35 19.65
MW.2 Surficia 23.38 4.12 19.26
MW-3 Surficia z.t.cJ 5.Zt 20.26
MW-4 Surficia 22.82 18.97
MW-5 Surficia 22.95 4.26 18.69
MW.6 Surficial zz.6J 3.28 19.55
MW-7 Surficial zz.v I 19.58
MW-8 Surficial z3.ov 4.29 19.40
MW-9 Surficial ZZ.Y I 4.23 18.74
MW-l0 Surficial t5.tv 4.81 18.48
MW-11 Surficial zz-. I J 4.64 18.15
MW-12 Surficial 25.23 4.82 18.43

November 11. 19 )4 (Background)
MW-1 Surficial 24.00 3.70 20.30
MW-2 Surficial 23.38 3.31 20.07
MW-3 Surficial 23.53 2.89 20.64
MW-4 Surficial 22.82 2.46 20.36
MW.5 Surficial 22.95 4.29 t6.oo
MW-6 Surficial zz.aJ 3.29 19.54
MW.7 Surficial zt.u I 3.31 19.66
MW-8 Surficial ZJ.OY lv.3J
MW-9 Surficial ZZ.Y I z.6z 20.15
MW-10 Surficial 23.29 5.31 19.97
MW-11 Surficial zz.tY z.Jv ZU.ZJ

MW-12 Surficial 23.25 3.01 zu.zl
September 2, 19 I (1st Semi-annua 1998)

MW-1 Surficial 24.00 3.43 20.57
MW-2 Surficial 23.38 2.87 20.51
MW-4 Surficial 22.82 z.Yv 19.92
MW-8 Surficial J I.OU 11.94 19.66
MW-9 Surficial 3'1.90 14.84 '17.06

MW-10 Surficial 31.44 12.50 18.94
MW-11 Surficial 26.11 6.38 19.73
MW.12 Surficial 26.36 '19.01

April 28, 1999 (1 Semi-annual 199
MW-1 Surficial 24.00 16.45
MW-2 Surficial 23.38 o.tc 1'7 1'2

MW-4 Surficial 22.82 6.50 16.32
MW-8 Surficial 31.60 13.40 18.20
MW.9 Surficial 31.90 16.85 4q nq

MW-10 Surficial 31.44 13.43 18.01

MW-11 Surficial 26.11 8.27 17.84
MW-12 Surficial 2o.30 9.39 1 6.97

November 2. 191 9 (2nd Semi-annui 1999)
MW-1 Surficial 24.00 4.32 19.68

MW-2 Surficial 23.38 2.34 21.04
MW-4 Surficial 22.82 J.VZ 1 9.80

MW-8 Surficial 31.60 12.09 40 A,l

MW-9 Surficial 31.90 12.24 19.66

MW-10 Surficial 31.44 12.21 19.23

MW-11 Surficial 26.11 7.16 la oq

MW-12 Surficial zo.Jo 8.08 18.28

NGVD - National

TOC - Top of Car

rser & McKee
sota\scc00- l\tables.xls

Table No. 13
Sarasota County

CCSWDC MonitorWell Water Level
1a

Vertical
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Sur
Monit'

rce Water
ring Station
tVo.

Gauge
Elevation
(NGVD)

Gauge
Reading
Feetl

Surtace Water
Elevation
(NGVD'

rril 17 1997

I

I
I
I
I
I

B-1a 13.01 2.3 10.71

B-1 b 19 D N/A
B-2 22.s D N/A
E-J 17.2 D NIA

B-4R 18.45 D N/A
B-5a 12.8 2.1 10.7
B-5b 18.82 D N/A
8-6a 14.62 5.6 9.02
B-6b zu.oz n N/A
B-7 21.72 D N/A

Julv 24 1997
B-1a 13.01 z-.+ 10.61

B-1b 19 0 19

B-2 22.5 5.1 17.4
B-3 17.2 D N/A

B-4R 18.45 D N/A

B-5a 12.8 J.Z 9_b

B-5b 18.82 D N/A
B-6a 14.62 D N/A
8-6b 20.62 D N/A
B-7 21.72 J-+ 18.32I Septen rer 10. 1998

I
T

B-1a 13.01 5,1 7.91

B-2 zz.c 4.3 18.2

B-3 20.14 15.14

B-4R ZC.YY 2.6 21.19

B-5a 12.8 7.8

8-6a 20.36 14.36

B-7 21.72 18.72
Aoril2' , 1999

I
I
I
I
I

B1 13.01 2.10 10.91

6-Z 22.50 U N/A

B-3 20.14 D N/A

B-4R 23.99 D N/A

B5 12.80 z.vv 10.80
B6 ZU.JO D N/A

87 21.72 U N/A

Novem rcr 16,1999
E'I '13.01 7.31

o-z 22.50 D N/A

B-3 20.14 4.10 16.04

B-4R zJ.vv 3.00 20.99
B5 12.80 5.80 7.00
B6 14.62 4.60 10.o2
87 21.72 3.10 18.62

I
I
r CDM Camp Dresser & McK

i:\wp-work-s\sarasota\scc00- I

I

NGVD
D-Dry
N/A-N

\tables.xls

lational Geodetic Vertical Datum

Applicable

Table No. 1.4
Sarasota GountY

CCSWDC Surface Water Details
4-'t-r
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Bi en n i al G rou n dwate r Qu alify Re po rt
Central County SolicJ LVaste Disposat Compter

7.3.2 Hy phs
The ground
and the rai

reported as a

the groundw
are detailed i

the specified itoring events were compared to the monthly rainfall data of that
year. Hyd
B.

phs for the groundwater monitoring wells are presented in Appendix

Groundwat elevations compared to the rainfall data reflect seasonal trends of lower
elevations du ing the dry periods and higher elevations during the wet season.
Lower gro water elevations were recorded during the April1999 event.

1.3.3 Wa Quality
In several of parameters analysis shown in Appendix A, the results were above
the defined CL or GC. Some of this data reflects detection due to the standard
analytical me
limit is highe

used for the analyses of a given parameter. The method's detection
then the MCL or GC, thus, detected parameters do not necessarily

indicate an ance of the MCL or GC. In cases such as this, the results are not

ter elevations from monitor wells constructed in the surficial aquifer
I data were plotted over time. Groundwater elevations collected during

exceedance of MCLs or GCs. A summary of detected exceedances for
ter wells and surface water monitoring stations for each sampling event

tify potential causes for the exceedances. This information is used to

Table 1-6. Trend analyses of the parameters exceeding the MCL or
showing a ible trend for each detection well are presented graphically in
Appendix C. The average upgradient concentration for the respective parameter is

reference.presented fo

Detailed eval tion of the water quality data is limited to those parameters with
concentrati exceeding MCLs or showing a trend of increasing concentrations in
samples col
in order to i

ted after operations at the landfill were initiated. Data were evaluated

compare the ible effects of existing exceedances with respect to identifying a

potential rel

Iron, total difsolved solids (TDS), and dissolved chlorides were the parameters
detected in c$ncentrations exceeding MCLs in samples collected from the background
wells (MW-1,MW-2 and MW-4). These parameters are secondary standards and tend
to occur natufally. Ambient concentrations of these parameters in the surficial aquifer
often exceed MCLs.

The concentrfltions of TDS and chloride were detected at higher concentrations in
MW-1. The cfuse for the high salinity in this well location is unknown. However, the
highest conc$ntrations were measured in samples collected prior to operation of the
landfill. The foncentrations have been decreasing since the operation of the landfill,
therefore, th( observed levels are considered as naturally occurring.
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Bie n ni al G roundw ate r Q u ality Re po ft
Central County Solid lilaste Disposal Compler

solids (TDS), and dissolved chlorides have also been detected in
MCLs in samples from the detection wells. Concentrations of TDS

ted in samples from the detection wells are similar to background
trations. They have not changed significantly during the

of iron in samples from detection wells MW-11 and MW-12 are
nd and historical concentrations. However, iron concentrations in
from wells MW-8, MW-9 and MW-10 in 1998 and1999 are higher in

the historical and background iron concentrations. Arsenic
in MW-9 collected in 1998 and1999 slightly exceed the MCL.
antimony concentrations in MW-8 during the April1999 sampling

respective MCLs.

concentrations of iron detected in samples collected from wells MW-8,
V-10, the increase in arsenic concentrations of MW-9, and the detected
antimony in MW-8 for April 1999 are likely associated with turbidity.
to the southern part of the landfill during construction in order for the
ill to slope from south to north. Casings for wells MW-8, MW-9 and
tended upward approximately eight (8) feet, therefore, increasing the
in these wells. As a result, purging the wells has become more
ition the wells usually are purged dry. Samples collected from low-
are not fully developed and/or completely purged prior to sampling

turbid. Metals, which tend to adhere to fine-grained sediments and
, are typically detected in higher concentrations in turbid samples.

concentrations in Detection Wells MW-8 through MW-12 have
e background levels. Evaluation of the data indicates that this trend
n prior to landfill operation. Other indicating parameters of a release,
ing TDS and specific conductance are not noted. Although the reason
in ammonia nitrogen has not been determined, it is not attributed to a

landfill. The increase in ammonia nitrogen may be from the fertilizers
blish grass. Further, the area stockpile has some top soil that can

loads.

usions and Recommendations
conclusions are based on the evaluations of water level and water

iously discussed:

of groundwater movement beneath the site in the surficial aquifer is
the south and west. The reversal of the gradient in the spring of 1999 is
the near drought conditions experienced in the late winter and spring

1-15
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Backgroun$ monitoring wells MW-l, MW-2 and MW-4 are properly located to
monitor anibient water quality in the surficial aquifer.

Detection nfronitoring wells MW-8, MW-9, MW-10, MW-11 and MW-i.2 are
properly lofated to detect a potential release from the landfill.

Total dissolved solids (TDS), sodium, and dissolved chlorides have exceeded MCLs
in samples from both background and detection wells prior to and during
operation o[ the landfill. Concentrations of these parameters are considered to be
ambient.

Concentrat
and detecti
lron ln sa

exceed ex
samples f

from background wells and detection wells MW-11 and MW-12 are
not unus for the surficial aquifer and are considered to be ambient.

Concentra of iron in samples collected from wells MW-8, MW-9 and MW-10
ambient concentrations. The concentrations of arsenic in the

m well MW-9 collected in 1998 and1999 are also higher than expected
ambient trations. Cadmium and antimony concentrations in MW-8 during
the April1
concentrati
attributed
purging of

turbidity in the samples resulting from incomplete development and

Ammonia itrogen concentrations in the detection wells have increased above
levels. Because this trend may have begun prior to landfill operations
dicators of a release are not noted, the increase in ammonia nitrogen is

backgrou

not consid red as evidence of a possible release.

Concentra

s of iron have exceeded the MCL in samples from both background
wells prior to and during operation of the landfill. Concentrations of

event are higher than the expected ambient concentrations. Elevated
of metals in samples from wells MW-8, MW-9 and MW-10 are

he wells.

of parameters exceeding MCLs andf or expected ambient
are not indicative of a discharge from the landfill.

and other i

concentrati

r A potentia discharge from the landfill can be identified by evaluations and
compa of analytical data from monitoring wells.

r The existin monitoring system meets requirements for detection monitoring
F.A.C. 62-70I.510.specified i

Currently, th{ analytical methods used for certain parameters are at higher detection
levels than thp regulated parameter MCL. Due to this, testing results reflect
exceedances tp the MCLs that may not be accurate. It is recommended to incorporate
into the moniforing report forms and operating permit the desired FDEP approved
Method Dete{tion Limit (MDL) and Practical Quantification Limit (PQL). This would
clarify for the testing laboratory the proper standard testing method.

:::::::,:,.:.',":,:wfcree 
1.16
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- Biennial Groundwater euatity Report
Central County Solid llraste Disposal Complex

MW-9 appea{s to have an incorrect surveyed elevation. It is recommended the
monitoring vr{ell system be re-surveyed to ensure accuracy of existing data.

The County if re-evaluating the sampling protocols and procedures in making efforts
to obtain clea[ samples for analysis. It is recommended the production capacity of the
detection mofiitoring wells be re-evaluated during testing through the year 2000. If
problems witfr turbidity continue to exist, it is recommended that the detection wells
be redevelop+d. This recommendation specifically applies to MW-8, Mw-9, and MW-
10.

CDM Camp Dresser & cKee
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Figure No. G-3

Chloride Trend AnalPis
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Figure No. C4
lron Trend Analysis
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Figure No. C-4

lron Trend Analysis
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Figure No. C-5
pH Trend Analysis
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Figure No. G-5

pH Trend Analysis
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Figure No. G-6

Specific Conductance Trend Analysis
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Figure No. C-6

Specific Conductance Trend Analysis
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Figure No. C-7

Total Dissolved Solids Trend Analysis
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Figure No. C-7

Total Dissolved Solids Trend Analysis


