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DATE : March 17, 1993

TO: Mr. Steve Dutch, P.E.
Wade-Trim, Inc.
4919 Memorial Highway
Suite 200
Tampa, Florida 33634

RE: Hydrogeologic Evaluation
of Hardee County Landfill
Wachula, Florida

Dear Mr. Dutch:

In accordance with our proposal to you dated December 15, 1992, we
have completed our evaluation of the Hardee County Landfill. The

following report summarizes our scope of services and the results

of our evaluation.

In order to provide the information requested by DER, the following

tasks were completed:

Task 1: Collected all of the existing data on the
Leachate Control and Removal System, evaluated
the condition and effectiveness of the system;
model the system using the HELP model; and
provided conclusions and recommendations on

the overall svstem design and performance.

Task 2: Evaluated the design and operation of the
spray irrigation system associated with the
Leachate Collection System, including
evaluating the existing soils and groundwater
data for the spray area and developing a model
of the system using MODFLOW; and provide

model data and water balance calculations.

2310 Tall Pines Drive - Suite 210 - Largo, Florida 34641 - (813) 530-3533
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Task 3: Collected all of the existing shallow
groundwater data; conducted a <series of
shallow soil borings both inside and outside
of the landfill 1liner for the purpose of
measuring the shallow groundwater level;
obhtained ground elevation data at all of the
boring locations and from this data, generated

a groundwater contour map for the facility.

Task 4: Evaluate the existing groundwater monitoring
plan and analytical data and develop
recommendations for any additional wells that
may be necessary, and any additional

parameters needed to monitor the quality of

the shallow groundwater beneath the landfill
F

For our evaluation, we conducted nine (9) power auger borings and
ingtalled eleven (il) shallow piezometers. Several of the

ometers were installed within the landfill, across from
existing monitoring wells. The locations of all the borings,
existing monitoring wells, and piezometers are indicated on Plate
f. Tn addition, we also conducted some field permeability testing

to verifv the permeabhility of the shallow soils.

The results of our field testing are summarized on Plates 1 through
3 and indicate that the subiect site is underlain by a 10 to 15
foot thick surficial aquifer consisting mainly of fine sand to

t
ev fine sand. These results are in general agreement with the
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» soil conditions reported by Envisors, Inc. in 1982. According
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to Envisors, Inc. (1982), the surficial aquifer is separated from
the deeper Floridan aquifer hy a continuous confining clay layer
which varies in thickness from 14 feet to 35 feet with an average
thickness of about 25 feet. Based upon the results of our field
permeabhility testing, the surficial aquifer has an average

horizontal permeability of about 5 feet/day.

Task 1: FEvaluation of Leachate Collection System

In order to evaluate the Leachate Collection System, we reviewed
all of the existing data and generated a water balance for the
system. The water halance was generated utilizing data from the
"Hydrologic Evaluation of Landfill Performance (HELP)" computer
model developed by the U.S. Army Corps of Engineers, Waterways
Experiment Station in Vickshurg, Mississippi. This program models

the effects of all of the hvdrologic processes, including

o
precipitation, surface storage, runoff, infiltration, percolation,
evapo-transpiration, soil moisture storage, and lateral drainage,
that are inbut into the water bhalance equation. Daily rainfall and
temperature data for Tampa, Florida were used in the HELP model
analvses. These data were modified to be more representative of

reported average values for Wachula.

" Task 2: Evaluation of Spray Irrigation System

Based on available records, it 1is estimated that approximately
25,000 gpd of leachate from the dewatering ditch are spray

irrigated. From as-built drawings for the spray irrigation system,
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it is estimated that the system covers approximately 10 acres of
land south of the dewatering ditch. Using the estimated area of
coverage and the estimated disposal rate, an application rate of

0.94 inches per week was calculated.

The hvdraulic capacity of an effluent disposal area (spray field)
is basically a function. of the ability of the subsurface soil to
receive and perccolate effluent applied to the area. Treated
effluent applied over the area percolates downward through the
unconfined aquifer and, upon reaching the water téble or a
restrictive laver (such as clay)}, begins to form a mound. As the
recharge mound rises in elevation, lateral flow is induced under
the increasing hydraulic gradient. The amount of rise in the
recharge mound and the rate of rise depend on several factors
including the thickness, porositv and permeability (transmissivity)
of the shallow aquifer, leakance through the effective aquifer

avers, the effluent application rate and the gecmetry of the

In order to simulate the field conditions at the site, average
aquifer parameters were estimated from the results of available
field and laboratory testing data for the site. Previocusly for
this site, field and lahoratory testing had been conducted by
Envisors. Based on the results of their testing the average
aroundwater elevation was determined to be +82.0 MSL. The éverage
depth to a3 restrictive layer (clay) was estimated at about 15 feet
helow the ground surface. This correlates to an elevation of

approximately +70.0 ft MSL, Based on permeability testing

- conducted in the field, the horizontal permeability of the upper

sands was measured to be about 5 feet per day. Also, based on
previous testing, the porosity of the upper sands was estimated to
he 0.2.
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he groundwater model that was used for our analysis of the
prayfield area was titled "A Modular Three-Dimensional Finite
ifference Groundwater Flow Model" (MODFLOW), developed by McDonald
and Harbaugh (1984) under contract with the USGS. This computer

2]

2

3

ndel simulates groundwater flow in three dimensions for variable
elevations of the head in the aquifer. Using the three-dimensional
model, all aquifer parameters can be varied from node to node and
the groundwater flow can be steady-state or transient, with any
selected node in the grid system being defined as either variable

head, constant head or inactive to simulate field conditions.

Subsurface conditions at this site were conservatively modelled
using a one-layer system. Simulation of groundwater flow within
such a system required the input of variable physical and hydraulic

parameters at predetermined nodes within the grid system. The

jo )

jstance between nodes was determined by the existing geclogic and
hvdrologic conditions at this site, as well as the size of the site
and boundary conditions. Boundary conditions were also estimated
for input into the model in order to allow the modelled aquifer to

respond and perform more like the in-situ aquifer would.

g

The estimation of long-term groundwater mounding beneath the

ield area was determined by simulating the application of
leachate within the sprayfield area, and evaluating the resulting
hvdraulic heads predicted by the groundwater flow model. The
modelling approach for this project consisted of applying effluent
within the sprayfield area at a constant rate for two (2) stress

s equal to 365 days (1 year) each and observing the
cumulative mounding effects after 2 years. A variable head
analysis was utilized in the model by setting the heads 1in
spravfield area equal to the head 1in the surrounding shallow
ifer and the allowing the head to rise in response to the

u
application of effluent. After a period of 2 years the heads in



Hvdrogeological Evaluation
Hardee County Landfill
Page 6

the sprayfield area were evaluated to make sure that they did not

~

ise above the ground surface in the sprayfield area.

The results of our three-dimensional computer groundwater analysis
for the disposal system are presented on the computer output sheets
included in Appendix B. Based on the results of our modelling,
the sprayfield area should be capable of handling 25,000 gpd of

ffluent without any lona-term accumulation of water over the spray

Task 3: Development of Groundwater Contour Map

One of the requirements by DER for renewal of the landfill

operating permit was that a sghallow groundwter contour map bhe

'm

eveloped, and from this map, determine if the side liner and

hJ

rerimeter Leachate Collection System were effective in maintaining

a negative gradient inward towards the landfill.

Using this data as input to the MODFLOW model previously discussed,

the groundwater levels were predicted across the site. From this

Q..

at

DJ

groundwater contours were developed and are indicated on the

mn
'—l -
-+

2 plan (Plate 6). Based on these contours, it can be seen that

+
ja g
"]

side liner and the perimeter Leachate Collection System are

D
s

fectively maintaining a head differential of from -1 to -4 feet

g

etween the inside and the outside of the side liner.
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Task 4: Evaluation of Existing Groundwater Monitoring Plan

Rased on conversations with DER, the existing groundwater quality

data does not indicate any significantly elevated levels of the

parameters being monitored. They have requested that a complete

set of drinking water parameters be analvzed for in the next
sampling event.

Based on the groundwater levels encountered in the spravfield area
and the resulting groundwater mound predicted hv the computer
model, it appears that there is a gradient in the spravfield area
towards the creek along the south side of the spray area. Based on
this, it is recommended that an additional groundwater monitoring
well he installed approximately 50 feet north of the creek and
midway along the gpravfield area to monitor the groundwater flowing//
in thig direction

We trust that the contents of this report are sufficient for your
needs Mevers & Agsociates, Inc. appreciates the oppertunity to
pregent our hvdrogeologic c,nsﬁlting gservices to you. TIf vou have
any questions regarding this report, please do not hesitate to
;l":t"';en::':;' "1‘ .

.S rely



TABLE 1

WATER BALANCE SUMMARY

TOTAL TOTAL AVATLABLE

WATER LEACHATE* WATER SPRAY STORAGE TOTAL
MONTH ET* PERC.* LOST PREC.* COLLECTED AVAIL TRRIGATION REQ. STORAGE
Jan 1.77 0.53 1.33 2.26 0.27 2.53 4.34 -3.14 0
Feb 1.66 0.36 2.02 2.36 0.15 2.51 4.34 ' -3.85 0
March 2.28 0.37 2.65 2.95 0.36 3.31 4.34 -3.68 0
April 1.44 0.38 1.82 2.01 0.22 2.23 4.34 -3.93 0
May 2.38 0.54 2.92 3.68 0.54 4.22 4.34 - -3.04 0
June 4.14 0.77 4.91 8.59 1.61 10.2 4.34 0.95 0.95
July 4.50 0.89 5.39 7.89 2.61 10.5 4.34 0.77 1.72
Aug. 4.74 0.91 5.65 6.50 1.78 8.28 4.34 -1.71 0
Sept. 3.76  0.84 7.40 6.89 1.67 8.56 4.34 : -3.18 0
Oct 1.93 0.87 2.80 2.91 1.36 4.27 4.34 -2.87. 0
Nov. 1.20 0.46 1.66 0.84 0.33 1.17 4.34 -4.83 0
Dec. 1.95 0.50 2.45 3.50 0.30 3.80 4.34 -2.99 0
Total 31.75 18.62 41.00 50.98 11.20 61.58 52.08 -31.50 2.67

All values are in inches.

*Obtained from results of HELP Model.
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TABLE 2
GROUNDWATER ELEVATION
Height of Water Depth Water Depth
Elevation Tap Elevation at Casing Above from Top of from Land Groundwater
Location of Casing Land Surface L.S. Casing Surface Elevation
MW-1 87.97 86.24 1.73 4.12 2.39 83.85
MW~ 2 85.86 83.68 2.18 5.08 2.90 80.78
MW-3 87.75 86.07 1.68 4.98 3.30 82.77
MW-4 87.16 84 .44 2.72 5.53 2.81 81.63
MW-5 88.76 85.76 3.00 8.60 5.60 80.16
MW-6 87.94 84 .68 3.26 4.37 1.11 83.57
MW-7 87.51 84 .55 2.G6 4.49 1.53 83.02
P-1 91.27 88.97 2.30 10.68 8.38 80.59
p-2 90.66 87.66 3.00 11.00 8.00 79.66
pP-3 89.05 86.60 2.45 4.11 1.66 84.94
P-4 88.24 85.36 2.88 4.97 2.09 83.27
P-5 89.25 86.42 2.83 4.48 1.65 84.77
P-6 85.94 83.44 2.50 3.48 0.98 82.46
p-7 84.04 81.84 2.20 2.68 0.48 81.36
p-8 84.74 82.67 2.08 3.30 1.21 81.44
P-9 87.06 84.381 2.25 9.00 6.75 78.06
P-10 88.56 86 .40 2.16 9.90 7.74 78.66
P-11 87.16 85.08 2.08 6.90 4.82 80.26
PA-1 = ————- 80.94 —-—-—= == —- 1.00 79.94
PA-2 = == 80.74 = s-ee- —m——— 1.30 79.44
PA-3 = ————- 83.96 @ @ —-——-—= @ == 2.40 81.56
PA-4 @ ————- 83.26 = ——-=== ————- 1.90 81.36
PA-5 = ————- 81.26 @ -————— = 0.60 80.66
PA-6 = ————- 84.57 @ ——=—= == 2.50 82.07
PA-7 = ————- 85.27 = === === 1.60 83.67
PA-8 = ————- 86.46 = -——-——— ————- 6.30 80.16
PA-6¢ = - 85.45% = —-——— @ ————- 2.50 82.95
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USGS QUAD MAP

Scale: 1" = 2000

REFERENCE: USGS Quadrangle Map of

Wauchula, Florida
Prepared in 1954-55
Photorevised in 1987
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LEGEND

Gray to dark gray fine sand to slightly silty.
fine sand (SP/SP—SM)

Light gray to light brown fine sand to slightly
silty fine saond (SP/SP—SM)

©) i Dark brown slightly silty to silty

v fine sand (SP—SM/SM)

@ (7224 Gray—brown slightly clayey to cloyey fine
(7224 sand (SM—SC/SC)

Light gray clayey fine sand to sandy
clay (CH)

Gray—green to green slightly sandy clay
to clay (CH)

S__L Groundwater level, March 1993

SP Unified Soil Classification group symbol as
determined by visual review
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APPENDIX A

HELP MODELLING RESULTS
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HARDEE COUNTY LANDFILL
WACHULA, FLORIDA
MARCH 16; 1993
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% ***********'k****l'****'k***H**'k*******t***************.******************

POOR GRASS
- LAYER 1
B LATERAL DRAINAGE LAYER -
B THICKNESS = 144.00 INCHES
POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY = 0.1053 VOL/VOL
WILTING POINT Co= 0.0466 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1053 voL/voL
SATURATED HYDRAULIC CONDUCTIVITY = 0.003060000017 CM/SEC
- SLOPE = 5.00 PERCENT
DRAINAGE LENGTH = 25.0 FEET
B LAYER 2
BARRIER SOIL LINER
- THICKNESS =  300.00 INCHES
. POROSITY = . 0.4224 VOL/VOL
FIELD CAPACITY = 0.3495 VoL/voL
) WILTING POINT = 0.2648 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4224 VOL/VOL
1 SATURATED HYDRAULIC CONDUCTIVITY = 0.000000850000 CM/SEC
.
GENERAL SIMULATION DATA
SCS RUNOFF CURVE NUMBER = 73.68
. TOTAL AREA OF COVER = 600000. SQ FT
EVAPORATIVE ZONE DEPTH = 10.00 INCHES




POTENTIAL RUNOFF FRACTION L= 0.150000

UPPER LIMIT VEG. STORAGE ' = 4.3700 INCHES
INITIAL VEG. STORAGE = 0.9846 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES

INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS 141.8832 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR TAMPA FLORIDA

MAXIMUM LEAF AREA -INDEX

='0.00
START OF GROWING SEASON (JULIAN DATE) - = 0
END OF GROWING SEASON (JULIAN DATE) = 367

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DECI

61.80 62.80 68.20 73.60 79.10 82.90
84.20 85.20 83.90 76.50 68.70 63.30

ok ok ke Ak Kk Rk ek ek sk sk ok ek A g ek ok Ak ek de ok dede Aok sk ok ok sk o e dede ek ok e ok dek ok ok ek

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 10

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 2.26 2.36 2.95 2.01 3.68 8.59
7.89 6.50 6.89 2.9 0.84 3.50

STD. DEVIATIONS 1.49 1.10 1.93 2.13 2.48 4.43
2.92 2.93 2.73 1.72 0.78 1.42

RUNOFF

TOTALS - 0.002 0.000 0.007 0.001 0.002 0.037
0.006 0.006 0.015 0.002 0.000 0.000

STD. DEVIATIONS 0.006 0.000 0.003 0.004 O(X)Io 0.052
0.010 0.012 0.027 0.007 0.000 0.001

EVAPOTRANSP IRATION

TOTALS 1.772  1.656 2.281 1.440 2.377 4.137
4.506 4,735 3.755 1.933 1.197 1.949

STD. DEVIATIONS 0.888 0.733 0.919 0.978 1.315 1.258



1.197

LATERAL DRAINAGE FROM LAYER

1.030 0.774

TOTALS 0.2724
2.6104
STD. DEVIATIONS  0.2819
1.8910

PERCOLATION FROM LAYER 2

TOTALS 1 0.5263
0.8860
STD. DEVIATIONS  0.3257
0.0739

0.3604
1.6667

0.1469
1.769
0.1848
0.8141

0.6656
1.2424

0.3613
0.9053

0.3657
0.8410

0.3000
0.0228

0.3453
0.1271

0.901

0.2223
1.3606

0.2653
1.1690

0.3821
0.8695

0.3534
0.0859

0.717 0.639

1.6118
0.3039

0.5362
0.3283

1.3739
0.2655

0.6015
0.5009

0.7680
0.5035

0.5441
0.4545

0.1815
0.2738

0.3693
0.3266

dedd gk hed Ak ek dkok ko e sk ok ko ek Aok e ok dede s ook dook ek ok ok sk s de e g ok ko dek ko ook Aok ek ek ek ke

Fek ke sk oA ik gk e dek ok ko dek ko ek deok sk ek e etk ek de ke de oAk kok deok ok ko dok sk ok kk k ek

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

(INCHES) (CU. FT.)  PERCENT
PR.ECIPITA_TIION .50.38 (€ 9.199 2518850.  100.00
| runorr | 0.07% ¢ 0.055) 3703. 0.15.
i _
EVAPOTRANSPIRATION 31.736 ( 3.092)  1586779.  63.00
| uatera DRAINAGE FROH 11.1898 ( 5.6736)  559491.  22.21
LAYER 1
| percontion From Laver 2 7.407 ¢ 1.1818)  370%9. 1470
_ CHANGE IN WATER STORAGE -0.030 ( 0.897) ~1491. -0.06 .
N **************************f********************************************
e e e e e e v v e v e v g e e sk ok v & e v vk ok e o e g e v o ok v Yok sk sk g o o e A e e e e ke ok ek e gk sk ok ke sk ek ook de ok
.PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
(INCHES) ~ (CU. FT.)
PRECIPITATION 3.88 194000.0
RUNOFF 0.086 4309.5
_ LATERAL DRAINAGE FROM LAYER 1 0.3548 177461 .2
] PERCOLATION FROM LAYER 2 0.0306 1530.5
HEAD ON LAYER 2 17.7
)




SNOW WATER 0.00 0.0
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3047
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0432

dedede sk ek vk sk sk e J Ao ek Bk gk ok ok ke ok e ek ok ek ok e ek dek ks ek ek de ok ok ek ek de et ek deok sk e ok
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FINAL WATER STORAGE AT END OF YEAR 10

J

J LAYER (INCHES) (voL/voL)
. 1 15.82 -—o.—10_99_
_ 2 126.72 0.4224
] SNOW 'WATER 0.00
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HARDEE COUNTY LANDFILL
WACHULA, FLORIDA
1 MARCH 16, 1993
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. POOR GRASS

LAYER 1

LATERAL DRAINAGE LAYER
144.00 INCHES
0.4370 voL/voL

) THICKNESS
POROSITY




APPENDIX B

MODFLOW MODELLING RESULTS



II U.S. GEOLOGICAL SURVEY MODULAR FINITE-DIFFERENCE GROUND-WATER MODEL
OHARDEE COUNTY LANDFILL
1 LAYERS 28 ROWS 30 COLUMNS
. 2 STRESS PERIOD(S)_IN_SIMULATION
MODEL TIME UNIT IS/LDA-Y‘S

0I/0 UNITS:
ELEMENT OF IUNIT: 1 2 3 4 5 6 7 8 910111213 14151617 18 19 20 21 22 23 24

I/OUNIT: 3 0 0 0 0 0 0112 0 01 0 0 0 0 0O0CO0O0CO0O0OOGC0
0BAS?T — BASIC MODEL PACKAGE, VERSION 1, 12/08/83 INPUT READ FROM UNIT 1
ARRAYS RHS AND BUFF WILL SHARE MEMORY.
START HEAD WILL BE SAVED
7622 ELEMENTS IN X ARRAY ARE USED BY BAS
7622 ELEMENTS OF X ARRAY USED OUT OF 100000
CF1 — BLOCK—CENTERED FLOW PACKAGE, VERSION 1, 12/08/83 INPUT READ FROM UNIT 3
loeTEADY-STATE SIMULATION
“CONSTANT HEAD CELL-BY-CELL FLOWS WILL NOT BE PRINTED
I LAYER AQUIFER TYPE

1 1

1681 ELEMENTS IN X ARRAY ARE USED BY BCF

9303 ELEMENTS OF X ARRAY USED OUT OF 100000
ORCH1 — RECHARGE PACKAGE, VERSION 1, 12/08/83 INPUT READ FROM UNIT 11
OPTION 1 — RECHARGE TO TOP LAYER

B40 ELEMENTS OF X ARRAY USED FOR RECHARGE

10143 ELEMENTS OF X ARRAY USED OUT OF 100000
0SIP1 — STRONGLY IMPLICIT PROCEDURE SOLUTION PACKAGE, VERSION 1, 12/08/83 INPUT READ FROM UNIT 12
MAXIMUM OF 50 ITERATIONS ALLOWED FOR CLOSURE

5 ITERATION PARAMETERS

3565 ELEMENTS IN X ARRAY ARE USED BY SIP

13708 ELEMENTS OF X ARRAY USED OUT OF 100000
1HARDEE COUNTY LANDFILL
0

(3013)

OAQUIFER HEAD WILL BE SET TO 999.99 AT ALL NO-FLOW NODES (IBOUND=0).
0

I
P

( INITIAL HEAD mYER 1-WILL BE READ ON UNIT 1 USING FORMAT:

(30F10.0)

OHEAD PRINT FORMAT IS FORMAT NUMBER -9 DRAWDOWN PRINT FORMAT IS FORMAT NUMBER O
OHEADS WILL BE SAVED ON UNIT 20 DRAWDOWNS WILL BE SAVED ON UNIT 20

OOUTPUT CONTROL IS SPECIFIED EVERY TIME STEP

0 COLUMN TO ROW ANISOTROPY =  1.000000

0

DELR WILL BE READ ON UNIT 3 USING FORMAT:

I @UNDARY ARRAY FOR/LAYER 1 WILL BE READ ON UNIT 1 USING FORMAT:
. e e - .

(30F10.0)

DELC WILL BE READ ON UNIT 3 USING FORMAT:

(28F10.0)

o

G & = s

/HYD. COND. ALONG ROWS =  5.000000 FOR LAYER 1



o

.

Y

-

|

.0000000E+00  .8039763E+00  .9615747E+00

OAVERAGE SEED = .00147650
MINIMUM SEED = .00024738
0
0

16 ITERATIONS FOR TIME STEP

BOTTOM FOR LAYER 1 WILL BE READ ON UNIT 3 USING FORMAT:

(30F10.0)

MAXIMUM ITERATIONS ALLOWED FOR CLOSURE
ACCELERATION PARAMETER
HEAD CHANGE CRITERION FOR CLOSURE
SIP HEAD CHANGE PRINTOUT INTERVAL
CALCULATE ITERATION PARAMETERS FROM MODEL CALCULATED WSEED
1, LENGTH =

SOLUTION BY THE STRONGLY IMPLICIT PROCEDURE

STRESS PERIOD NO.

50
1.0000

< 10000E-01 ™
\—/

365.0000

NUMBER OF TIME STEPS

INITIAL TIME STEP SIZE

MULTIPLIER FOR DELT

RECHARGE WILL BE READ ON UNIT 11 USING FORMAT:

1.000

365.0000

(30F10.0)

“JOMAXIMUM HEAD CHANGE FOR EACH ITERATION:

\

1 IN STRESS PERIOD 1

5 ITERATION PARAMETERS CALCULATED FROM AVERAGE SEED:

.9924678E+00 . 9985235E+00

0 HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROU,COL.HEAD CHANGE LAYER,ROW, COL
=4.171 C 1, 8, 16) -2.469 « 1, 11, 1) -1.612 (1, 6, 18) -1.222 ( 1, 5, 26) 4635 «1 7, 2%
-.1224 ( 1,10, 26) .9093e-01 C 1, 5, 25 1726 ¢ 1, 5,25 =-.3582E-01 ¢ 1, 7, 22) -.906%-01 ¢ 1, 5, 26)
1874E-01 (1, 6, 21) 2976E-01 ( 1, 5, 26) J635e-01 ¢ 1, 5, 24) J30656-01 ( 1, 5, 25) -.1062E-01 ¢ 1, 6, 23)
.3456E-02 ( 1, 10, 25)

0

AJOHEAD/DRAHDOUN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 1 CELL-BY-CELL FLOW TERM FLAG = O

OOUTPUT FLAGS FOR ALL LAYERS ARE THE SAME:

HEAD DRAWDOWN HEAD DRAWDOWN
PRINTOUT PRINTOUT SAVE SAVE
1 0 1 0
-
M /”EEAD IN LAYER 1 AT END OF TIME STEP 1 IN STRESS PERIOD -1
1 2 3 5 6 8 9 .10 1" 13 14 15 16 17 18 19 20

O O 00000 OO0
NO 00 NNV SN

82008200820082008200820082008200820082008200820082008200820082008200820082008200
82.00 82.82 83.10 83.27 83.30 83.20 82.75 83.01 82.65 82.52 82.44 82.40 82.36 82.32 82.28 82.19 81.96 81.39 81.81 81.40
82.00 83.26 83.74 84.03 84.13 83.99 83.00 83.74 82.94 82.72 82.62 82.55 82.49 82.44 82.37 82.22 81.80 80.20 81.58 80.20
82.00 83.44 84.01 84.39 84.56 84.47 83.85 84.26 kkkkk. kkdkk hkkikk kkkik hikik dkikk dhkhk kikkk dkkkk dkikk dokkkk Kkkkk
82.00 83.58 84.22 84.68 84.91 84.89 84.52 84.73 85.00 85.00 82.19 79.44 77.89 77.08 76.68 76.63 77.11 77.94 78.93 79.70
82.00 83.67 84.33 84.95 85.30 85.38 85.20 85.22 85.12 84.58 82.07 79.05 76.69 74.00 75.18 76.16 76.97 77.90 78.93 79.72
82.00 83.58 84.05 85.06 85.66 85.90 85.89 85.71 85.18 84.22 81.86 78.72 76.34 74.00 74.78 75.77 76.74 77.82 78.89 79.72
82.00 82.96 81.50 84.43 85.49 85.92 86.07 85.85 84.80 84.06 81.82 78.67 76.18 74.00 74.66 75.61 76.60 77.71 78.80 79.63
82.00 83.11 B3.17 83.90 84.89 85.26 85.48 85.65 85.10 84.05 81.80 78.71 76.33 74.00 74.70 75.57 76.51 77.60 78.69 79.49
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016
017
018
019
020
o021
022
023
0 24
025
0 26
027
028

o

o

T B R A

82.00 82.74 82.
.00 81.86 81.
.00 80.76 81.
.00 78.50 80.
.00 80.12 78.
.00 80.91 78.
00 81.43 78.
.00 81.88 &0.
.00 82.26 81.
.00 82.58 81.
00 82.85 82.
.00 83.09 8&2.

.00 83.29 83.
.00 83.52 8&3.
.00 83.71 84.
.00 83.66 84.
.00 83.26 83.

63 81.40 83.73 83.60 83.60 84.97 84.
49 B83.60 83.60 84.66 84.
45 83.90 84.14 84.55 83.

94 81.40 83.
26 81.90 83.
26 81.90 83.
50 81.61 83.
60 81.14 82.
70 80.31 82.
23 78.70 81.
11 78.80 81.
76 78.80 80.
33 80.49 78.
82 81.48 78.
23 82.23 80.
71 83.06 81.
09 83.67 82.
07 83.62 82.
67 82.98 80.

.00 82.00 83.03 82.90 &2.
00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00

36

84.01

84.37 84.

19 83.99 84.43 84.

9N

83.85

84.33 84.

50 83.58 84.09 84.

95
30

83.21
82.7

83.76 83.
83.33 &3.

39 82.09 82.82 82.

90

81.32

82.26 82.

90 80.39 81.59 &2.
46 79.00 80.75 81.
84 80.58 79.00 80.

72
46
00
21

81.65
81.84
81.77
82.34

80.00 79.

51 83.
47 83.
36 83.
11 83.
75 83.
23 83.
50 82.
38 82.

74 83.87 81.75 78.71 76.33
06 83.63 81.75 78.76 76.37
30 83.51 81.81 78.88 76.45
30 83.50 81.92 79.11 76.64
75 83.56 82.11 79.56 77.18
90 83.62 82.34 80.32 79.06
83 83.63 82.56 80.93 80.05
60 83.62 82.78 81.30 80.71
18 83.60 83.03 *kkkk dkkkik
50 83.59 ***xx 82.77 82.73
63 *xkxk 82 46 82.66 B2.64

74.00 74.75
74.00 74.78
74.00 74.86
74.00 75.05
74.00 75.71
78.34 77.96
79.51 78.89
80.50 *kkkk
wkkkk 82 57
82.68 82.61
82.60 82.54

04 **xkk 81 20 B2.26 82.49 82.48 82.44 82.39
56 81.17 80.82 82.01 82.26 82.25 82.21 8&.14
77 80.88 79.40 81.55 81.84 81.81 81.75 81.65
50 80.60 80.60 81.13 81.13 80.97 80.81 80.58
80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00
81.34 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00
82.07 81.38 80.00 80.00 80.00 80.00 80.00 80.00 80.00 80.00

HEAD IN LAYER 1 AT END OF TIME STEP 1 IN STRESS PERIOD 1

82.00 82.00 82.00 82.00 82.00 82.00
54 82.65 82.77 82.88
75 82.92 83.09 83.36 83.70 83.

82.15 82.41 82.
82.13 82.56 82.

dkkkk khkkkk dkkkk hkkkk

80.39 80.85 81.
80.38 80.84 81.
80.35 80.80 81.

79.86 80.39 80.
79.53 80.21 80.

ek dkkdk  dedkdkk

14 81.25 81.29 81.31
13 81.23 81.27 81.28
08 81.15 81.17 81.16
80.25 80.70 80.96 80.97 80.87 80.60
80.10 80.57 80.87 80.98 81.00 80.99

77 80.94 81.

02

66 *kkkk dkkkk

79.19 80.10 **kkk 8416 84.11

78,70 *kkkk 83,
Kk 82.00 83.
80.30 82.00 &3
80.30 82.00 83.
82.00 82.00 82.
82.00 82.00 82.
82.00 82.00 8.
82.00 82.00 82.
82.24 82.50 82.
82.33 82.82 83.
82.41 83.11 83.
82.27 83.16 83.
82.29 83.04 82.
82.65 82.74 81.
82.61 82.72 82.
82.00 82.00 82.

74 84.05 84.
53 83.93 84.
.32 83.80 &3.
06 83.64 8.
66 B3.46 83.
00 83.27 83.
00 83.21 83.
00 83.22 83.
70 83.32 83.
09 83.39 83.
37 83.34 83.
.60

26 82.66 81

95 82.90 82.
40 82.30 82.
46 82.48 82.

07
01
92
82
72
62
56
54
53
48
24

80
38
36

81.05

Kk ik

N NN \0
N O N1 2~ gs sg §3 [h¥]

v

BRREBEERBBEBREED
3 o

.06
82.02

27 28 29 30
82.00 82.00 82.00 82.00
82.90 82.80 82.52 82.00

21 82.73 82.00
*kakk 83 12 82.75 82.00
*kkkk 83 06 82.75 82.00
*kkkk 83 .05 82.76 82.00
*kkkk 83 15 82.82 82.00
****4 83.90 83.12 82.00
*kkkk 83 16 82.81 82.00
kkkkk 83 02 82.72 82.00
83.38 83.24 82.81 82.00
83.66 83.39 82.87 82.00
83.71 83.45 82.90 82.00
83.70 83.46 82.91 82.00
83.67 83.44 82.91 82.00
83.63 83.41 82.90 82.00
83.58 83.38 82.88 82.00
83.53 83.34 82.86 82.00
83.49 83.31 82.84 82.00
83.45 83.28 82.82 82.00
83.41 83.25 82.80 82.00
83.35 83.20 82.78 82.00
83.18 83.07 82.71 82.00
82.62 82.71 82.54 82.00
82.72 B2.67 82.48 82.00
81.60 81.98 82.18 82.00
81.60 81.93 82.13 82.00

00 82.00 82.00

00 82.00 82.00 82.00 82.00 82.

OHEAD WILL BE SAVED ON UNIT 20 AT END OF TIME STEP 1, STRESS PERIOD 1

75.60
75.72
75.91
76.25
76.87
77.80
78.29
Kk k ko
82.46
82.46
82.40
82.24
81.98
81.42
80.00

76.49 77.56 78.59 79.33
76.65 77.65 78.54 79.15
76.85 77.74 78.51 79.04
77.13 77.83 78.49 78.96
77.51 77.92 78.44 ¥xkkx
78.00 77.97 *xkk*x 81 85
78.14 *xkik 82 13 81.92
*xkkk 81 12 82.00 82.03
82.06 80.80 82.00 82.00
82.13 81.43 82.00 82.00
82.12 81.63 82.00 82.00
81.96 81.50 82.00 82.00
81.65 81.00 81.00 81.00
81.00 81.00 81.00 81.00
80.00 80.00 80.00 80.00
80.00 80.00 80.00 80.00
80.00 80.00 82.00 81.99
80.00 80.91 80.70 8.10

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD 1

CUMULATIVE VOLUMES

IN:

Lx*3

RATES FOR THIS TIME STEP L**3/T

IN:



l STORAGE = 00000 STORAGE =  .00000
CONSTANT HEAD =  .30319E+06 CONSTANT HEAD =  830.64
l RECHARGE =  .46579E+07 RECHARGE =  12761.
0 TOTAL IN = .49611E+07 TOTAL IN = 13592.
0 ouT: ouT:

I STORAGE = 00000 STORAGE = .00000
CONSTANT HEAD = .49614E+07 CONSTANT HEAD =  13593.
RECHARGE =  .00000 RECHARGE =  .00000
0 TOTAL OUT = .49614E+07 TOTAL OUT = 13593.
0 IN-OUT = -219.50 IN - OUT = ~-.60059

0 PERCENT DISCREPANCY = -00 — PERCENT DISCREPANCY = -0

(=]

TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 1

SECONDS MINUTES HOURS DAYS YEARS

TIME STEP LENGTH .315360E+08 525600. 8760.00 365.000 .999316
STRESS PERIOD TIME .315360€E+08 525600. 8760.00 365.000 .999316
TOTAL SIMULATION TIME .315360E+08 525600. 8760.00 365.000 .999316

Y

STRESS PERIOD NO. 2, LENGTH =  365.0000

Y

1}
-

NUMBER OF TIME STEPS

MULTIPLIER FOR DELT 1.000

INITIAL TIME STEP SIZE = 365.0000
OREUSING RECH FROM LAST STRESS PERIOD

o

1 ITERATIONS FOR TIME STEP 1 IN STRESS PERIOD 2
OMAXIMUM HEAD CHANGE FOR EACH ITERATION:
0-HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROM,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER,ROW,COL

-.1067e-02 ¢ 1, 5, 25)
0
OHEAD/DRAWDOWN PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 1 CELL-BY-CELL FLOW TERM FLAG = O
OOUTPUT FLAGS FOR ALL LAYERS ARE THE SAME:
' HEAD DRAWDOWN HEAD DRAWDOWN
PRINTOUT PRINTOUT SAVE SAVE

1 HEAD IN LAYER 1 AT END OF TIME STEP 1 IN STRESS PERIOD 2

82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.00 8.00
82.00 82.82 83.10 83.27 83.30 §3.20 82.75 83.01 82.65 82.52 82.44 82.40 82.36 82.32 82.28 82.19 81.96 81.39 81.81 81.40
82.00 83.26 83.74 84.03 84.13 83.99 83.00 83.74 82.94 82.72 82.62 82.55 82.49 82.44 82.37 82.22 81.80 80.20 81.58 80.20
82.00 83.44 84.01 84.39 8B4.56 B4 4T 83.85 84.26 *kkkk kkkkk kkkkk dhkkkk khkkkk kkkkk kkdkk kkkkk dhkkkk dhkkk kikkk dikkk
82.00 83.58 84.22 84.68 84.91 84.89 84.52 84.73 85.00 85.00 82.19 79.44 77.89 77.08 76.68 76.63 77.11 77.94 78.93 79.70
82.00 83.67 84.33 B4.95 85.30 85.38 85.20 85.22 85.12 84.58 82.07 79.05 76.69 74.00 75.18 76.16 76.97 77.90 78.92 79.72
82.00 83.58 84.05 85.06 85.66 85.90 85.89 85.71 85.18 84.22 81.86 78.72 76.34 74.00 74.78 75.77 76.74 77.82 78.89 79.72
82.00 82.96 81.50 84.43 85.49 85.92 86.07 85.85 84.80 84.06 81.82 78.67 76.18 74.00 74.66 75.61 76.60 77.71 78.80 79.63

O OO0 O OO
W NV W -




20
21
022
23

24
025
26

I'g 27
0 28

82.00 83.11
82.00 82.74
82.00 81.86
82.00 80.76
82.00 78.50
82.00 80.12
82.00 80.9
82.00 81.43
82.00 81.88
82.00 82.26
82.00 82.58
82.00 82.85
82.00 83.09
82.00 83.29
82.00 83.52
82.00 83.71
82.00 83.66
82.00 83.26
82.00 82.00
82.00 82.00

83.17 83.
82.63 81
81.94 &1
81.26 81
80.26 81
78.50 &1
78.60 81
78.70 80.
80.23 78.
81.11 78
81.76 78.
82.33 80.
82.82 81
83.23
83.7
84.09
84.07
83.67
83.03 82.

BRRaeR

90 84.89 85.26 85.48 85.65 85.
.40 83.73 83.60 83.60 84.97 84.
.40 83.49 83.60 83.60 84.66 84.
.90 83.45 83.90 84.14 84.55 83.
.90 83.36 84.01 84.37 84.51 &3.
.61 83.19 83.99 84.43 84.47 83.
.14 82.91 83.85 84.33 84.36 83.
31 82.50 83.58 84.09 84.11 &3.
70 81.95 83.21 83.76 83.75 83.
.80 81.30 82.71 83.33 83.23 83.
80 80.39 82.09 82.82 82.50 82.
49 78.90 81.32 82.26 82.38 82.
.48 78.90 80.39 81.59 82.04 **¥kx
.23 80.46 79.00 80.75 81.56 81.17
.06 81.84 80.58 79.00 80.77 80.88
.67 82.72 81.65 80.00 79.50 80.60
.62 82.46 81.84 80.00 80.00 80.00
.98 80.00 81.77 81.34 80.00 &0.00
90 82.21 82.34 82.07 81.38 80.00
82.00 82.00 82.00 82.00 82.00 82.00 82.00

HEAD IN LAYER 1 AT END OF TIME STEP

74 83.87 81.75
06 83.63 81.75
30 83.51 81.81

75 83.56 82.11

18 83.60 83.03
50 83.59 whkkxk
63 *kkkx B2 46
81.20 82.26
80.82 82.01
79.40 81.55
80.60 81.13
80.00 80.00
80.00 80.00
80.00 80.00
82.00 82.00

78.71 76.
78.76 76.
78.88 76.

79.56 77.

90 83.62 82.34 80.32 79.06 78.34
83 83.63 82.56 80.93 80.05 79.51
60 83.62 82.78 81.30 80.71 80.50

kkkkk kkkkk hkdokk

82.77 8.
82.66 82.
82.49 8&2.
82.26 82.
81.84 81.
81.13 80.
80.00 80.
80.00 80.
80.00 80.
82.00 &2.

10 84.05 81.80 78.71 76.33 74.00 74.70

33 74.00 74.75
37 74.00 74.78
45 74.00 74.86

30 83.50 81.92 79.11 76.64 74.00 75.05

18 74.00 75.71
77.96
78.89
Kok KRk
82.57
82.61
82.54
82.39

82.14

73 82.68
64 82.60
48 B82.44
25 82.21
81 81.75 81.65
97 80.81 80.58
00 80.00 80.00
00 80.00 80.00
00 80.00 80.00
00 82.00 82.00

1 IN STRESS PERIOD 2

82.00 82.00
82.15 82.41
82.13 82.56
*AKAR Rdkhk
80.39 80.85
80.38 80.84
80.34 80.80
80.25 80.69
80.10 80.57
79.86 80.39
79.53 80.21
79.19 80.10
78.70 *kkkx
*kkkk 82 00
80.30 82.00
80.30 82.00
82.00 82.00
82.00 82.00
82.00 82.00
82.00 82.00
82.24 82.50
82.33 82.82
82.41 83.11
82.27 83.16
82.29 83.04
82.65 82.74
82.61 8.72

82.54 82.65
82.75 82.92
Skkkd ko
81.14 81.25
81.13 81.23
81.07 81.15
80.96 80.97
80.87 80.98
80.77 80.94
80.66 *kkkk
*kkkk 8L
83.74 84.
83.53 83.
83.32 83.
83.06 83.
82.66 83.
82.00 83.
82.00 83.
82.00 83.
82.70 83.32
83.09 83.39 83.
83.37 83.34 83.
83.26 82.66 81.
82.95 82.90 82.
81.40 82.30 82.
82.46 82.48 82.

82.
83.

81.
81.
81.
80.
81.
81.

NYIXEXBERER
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Rk kdkk

Kk kkk
11
.07
.01
.92
.82
.72
.62
.56 83.60 83.49
.54 83.56 83.45
.53 83.52

77 82.88
09 83.36
*kkkk
81.31
81.28
81.16
80.60
81.00
81.05
ok
83.92
83.92 83.71
83.89 83.70
83.84 83.67
83.78 83.63
83.71 83.58
83.65 83.53

Kok dokk

kkkkk

29
27
17
87
00
02

kkdkkk
kkkkk
*dekkk
Ykkkk

dekkkk

83.38

&
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83.41
48 B3.45 83.35
24 83.24 83.18
60 82.42 82.62
80 82.77 8.72
38 82.06 81.60
36 82.02 81.60

81.
81.
82.00 82.00 82.00 82.00 82.00 82.00 82.00 82.

OHEAD WILL BE SAVED ON UNIT 20 AT END OF TIME STEP

- . .

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1 IN STRESS PERIOD 2

Lol S W NN O =
- é; [V S VA

W W
~

82.00 82.00 82.00 82.00 82.00 &2.
82.90 82.
83.70 &3.

8888

.00
.00
.00
.00
.00
.00
.00

00
.00

.00
.00

1, STRESS PERIOD 2

75.57 76.51

77.60 78.69 79.
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75.60 76.49 77.56 78.59 79.32

75.72 76.65
75.91 76.85
76.25 77.13
76.87 77.51
77.80 78.00
78.29 78.14
KhkkK Kkdkk
82.46 82.06
82.46 82.13
82.40 82.12
82.24 81.96
81.98 81.65
81.42 81.00
80.00 80.00

77.65 78.54 79.
77.74 78.51 79.
77.83 78.49 78.

15
04
96

T7.92 78.44 *ikkk

T7.97 *xkkk 89
kkkkk 82 13 81

81.12 82.00 82.
80.80 82.00 8&2.
81.43 82.00 82.
81.63 82.00 &2.
81.50 82.00 8&2.
.00
.00
80.00 80.00 80.00

81.00 81.00 &1
81.00 81.00 81

.85
.92
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00

00
00
00

80.00 80.00 80.00 80.00 80.00

80.00 80.00
80.00 80.00
82.00 82.00

CUMULATIVE VOLUMES

L**3

RATES FOR THIS TIME STEP

80.00 82.00 81

80.91 80.70 82.
82.00 82.00 82.

L**3/T

.99
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00



Il IN:
STORAGE = .00000
l CONSTANT HEAD =  .60638E+06
RECHARGE =  .93159E+07
0 TOTAL IN = .99223E+07
lo ouT:
STORAGE =  .00000
CONSTANT HEAD =  .99227E+07
lo RECHARGE =  .00000
TOTAL OUT = .99227E+07
0 IN- OUT = -400.00
0 PERCENT DISCREPANCY = -.00

o

TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 2

IN:
STORAGE
CONSTANT HEAD
RECHARGE
TOTAL IN

OouT:
STORAGE
CONSTANT HEAD
RECHARGE
TOTAL OUT
IN - ouT
PERCENT DISCREPANCY

=

SECONDS MINUTES HOURS DAYS YEARS

TIME STEP LENGTH .315360E+08 525600. 8760.00 365.000 .999316
STRESS PERIOD TIME .315360€E+08 525600. 8760.00 365.000 .999316
TOTAL SIMULATION TIME .630720E+08 .105120E+07 17520.0 730.000 1.99863

830.66
12761.
13592.

13593.

13593.
-.49609



Hlayzay & ASeocrresd, LU,
ENCINEAHINGICONS VI ANTS]

DATE: May 17, 1993

TO: Mr. Steve Dutch, P.E. QK
Wade-Trim LN
4919 Memorial Highway . V-
Suite 200 @5’5

Tampa, FL 33639

RE: Response to DER's Letter AR
Dated April 15, 1993 : NS
Hydrogeologic Evaluation of
Hardee County Landfill
Wachula, Florida

Dear Mr. Dutch:

In accordance with your request, we have reviewed DER's letter
dated April 15, 1993 regarding the information submitted for the -
above referenced site. We are providing herein the additional

information requested.

ITEM NO. 1: For our field permeability testing, we conducted
falling head permeability tests in several of the
piezometers installed for our study. The testing
was conducted by filling the piezometer with water
and measuring the rate of fall down to the static
water level. The piezometer was recharged for 10
minutes prior to conducting the testing. The data
obtained from the testing as well as the
permeability calculations are included in Appendix
A.

ITEM NO./i: The groundwater flow map prepared for our study was
a generalized interpretation of the groundwater
flow based on field data, site conditions,

surrounding influences, and the results of our

'23 10 Tall Pines Drive - Suite 210 - Largo, Florida 34641 - (813) 530-3533
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Mr. Steve Dutch
Wade-Trim
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ITEM NO. 3:

groundwater modeling. It is important to note that
anything more than a generalized contour map is
almost impossible to develop considering the
numerous influences to groundwater that exist at
this site. In addition to the landfill and the
leachate collection system influences, there are
also the influences of spray irrigation to the
south of the landfill, the ditch which runs along
the southern portion of the site and the large
wetland area located to the east of the landfill.
Given all of the influences (both natural and man-
made), it is impossible to generate a groundwater
contour map for this site from field data alone.
We feel that the map prepared was representative of
the general groundwater flow conditions at the
site. While the piezometers measured around the
inside perimeter of the landfill indicated that
leachate levels are below that of the surrounding
groundwater outside the landfill, it is
conceivable, as the model has suggested, that some
moﬁnding is occurring within the 1landfill.
Leachate is being produced continuously by the
landfill and that is why a collection system is

needed.

The modflow data requested has been provided on a
computer diskette enclosed. The input data was
obtained from field data collected during our study
as well as previous studies performed by others.

None of the cells in the model went dry during
simulation. The cells indicated with **** in the



Mr. Steve Dutch

Wade-Trim
Page 3
output were designated as no-flow nodes to simulate
the liner as an impervious boundary.
5
ITEM NO. 4: As requested, a Water Quality and Leachate

Monitoring Plan has been developed and is included’
in Appendix B.

We trust the supplemental information provided herein is sufficient
for FDER to complete their evaluation of the permit application.

If you have any questions, please do not hesitate to contact me.

ﬁ:gmncerely,

<

ke 3 #%;evers, P.E.
Presrﬁ%ni@

AttachmentS' Appendices A & B

agency. Ltr.wadetrim. Ltr



APPENDIX A

SLUG TEST DATA AND CALCULATIONS
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SLUG TEST DATA SHEET

PROJECT NO.: - DATE: 3 Sy /7)3
PROJECT NAME: AP pEfe  Loon7 ) WELL NO. : /D:// |
PROJECT LOCATION: [ A gt 4 . i TECHNICIAN: & =

' ’ WELL DATA

/
RADIUS OF BOREHOLE (r): 4

y
RADIUS OF WELL CASING (R): /S
LENGTH OF WELL SCREEN (L): /S’
INITIAL WATER LEVEL(H: 9.82

VOLUME

' REMOVED

SLUG TEST FIELD. DATA

WATER ' TYPE OF TEST: SLUG-IN 1/
SLUG-OUT
GAL

TRIAL .1 TRIAL 2
Time Head . Time || Head
0 6.9 o || g9

27 s | 28 4.40
YA 5.90 S8 $.90

87 Z.90 5/ 5,90
/30 Z.82 § /33 4.82
CALCULATIONS.

K = r’/2LAt x Ln (L/R) x Ln (Hy/B)

TRIAL 1 ' TRIAL 2
At (5) H/H, K(ft/s) At (8) H, /H, K(ft/s)
27 | soa |soswiSl 22 || o8 |4.29xm ]
YA t07_ \4572x0) s2 | 100 |t80x07]
89 28 |4 52x0°) 5/ /28 |8/ xi7)
130 N 293 |9.88x°N /53 | 143 lamam™

ave. K = 4,3 (Ft/pay) Ave. K = 4 2 (Ft/Day)

MEVERS & ASSOCIATES, INC.

Engineering Consultants




SLUG TEST DATA SHEET

PROJECT NO.:

DATE: 3 /7/ /qj

PROJECT NAME: B OEE  Counry WELL NO.: youe
PROJECT LOCATION:  A/gctyi , P2 TECHNICIAN: 7 /3

WELL DATA

/
RADIUS OF BOREHOLE (r): 4 y
RADIUS OF WELL CASING (R): /&
LENGTH OF WELL SCREEN (L): /&
INITIAL WATER LEVEL(H,: J, 94

SLUG TEST FIELD DATA

TYPE OF TEST: SLUG-IN V/

SLUG-QUT
TRIAL .1 _ TRIAL 2
Time Head Time - Head
0 3.4 o || 248

57 |1 2.98 </ .78
/22 | 2.48 /36 || 248
/TS5 /98 283 /.98
293 11/48 485 /48

CALCULATIONS

K = r/2LAt x Ln (L/R) x Ln (H/H,)

TRIAL 1 TRIAL 2
At (s) H,/H, K(ft/s) At (s) H /H, K(ft/s)
57 || 410 |aegew™ g/ | 200 \9szxn™

/2.2 /.90 |48x16°

/36 /46 1459 x ™)

/95 /.74 3. /4%

263 1% 9B x5

- 293 1 2.35 \&/oyw™

305 2. 35 |4 77)(/05

Ave.

X = 4.3 (Ft/pay) ave. K = 4 / (Ft/Dpay)

MEVERS & ASSOCIATES, INC.

Engineering Consultants

s v




SLUG TEST DATA SHEET

PROJECT Nb. : I DATE: 3 /)y /757 '

PROJECT NAME: HAARPEE Zovw7 LpvOFril WELL NO.: -3
PROJECT LOCATION: WACHLA |, [LOR/PA TECHNICIAN: 5 &
WELL DATA
V4

RADIUS OF BOREHOLE (r): 4 y,
RADIUS OF WELL CASING (R): /4§
LENGTH OF WELL SCREEN (L): /&5
INITIAL WATER LEVEL(H: YA A

SLUG TEST FIELD DATA

TYPE OF TEST: SLUG-IN l/

SLUG-OUT
TRIAL 1 . TRIAL 2
Time Head Time Héad
0 4. // 0 4./
sS7 3./ £9 3/ |
/32 2./ /38 | 2./ |
205 | /e 208 || Jed |
CALCULATIONS
K = r?/2LAt x Ln (L/R) x Ln (H/H,)
TRIAL 1 TRIAL 2
At (s) /H, H,/H, K(ft/s)
57 /.32 ASE EA 17|
/32 || .95 /.95 \877x07]
205 || 2.498 2.48 274 x00”
Ave. K = 43 (Ft/Day) Ave. K = 7/ 2 (Ft/Day)

MEVERS & ASSOCIATES, INC.

Engineering Consultants
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SLUG TEST DATA SHEET

PROJECT NO.: - DATE: 3/ /9\3 |
7 7 —
PROJECT NAME: AR DELE FounSy (A~ EFile  WELL NO.: -8
PROJECT LOCATION: /4/,45,54)(/4 LIl Qs TECHNICIAN: (5 &
/ .
WELL DATA

114
RADIUS OF BOREHOLE (r): 4

/
RADIUS OF WELL CASING (R): 4
LENGTH OF WELL SCREEN (L)
INITIAL WATER LEVEL(H: / 2(

SLUG TEST FIELD DATA

VOLUME WATER TYPE OF TEST: SLUG-IN V//
. SLUG-0OUT
REMO H GAL
TRIAL 1 TRIAL 2
Time Head Time Head
0 330 o I 3.30

0 || 2.80 33 || 2806
(05 || 2.30 /67 || 2.30
(67 | / 80 /72 | L &S
223 /.2 23/ || 22

.. CALCULATIONS

K = r’/2LAt x Ln (L/R) x Ln (H/H)

TRIAL 1 TRIAL 2
At (s) H,/H, K(ft/s) At (s) H,/H, K(ft/s)
30 /. /B S x| $3 418 55950~

/67 143 593 x0™
/72 LA3 .23x00"
23/ 2.09 & ¢k waj

03z /.43 leotwe”
/67 /83 6.92x0~
223 2.09

= 4.2 (Ft/pay) ave. Kk = 4./ (Ft/pay)

MEVERS & ASSOCIATES, INC.

Engineering Consultants
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SLUG TEST DATA SHEET

PROJECT NO.:

3/ /53

DATE:
PROJECT NAME: 920 g£F  Coun Sy WELL NO.: -7
PROJECT LOCATION:  /y/0- 4 o y Fz or 104 TECHNICIAN: 4{4?
WELL DATA
V4
RADIUS OF BOREHOLE (r): ¢ Y

RADIUS OF WELL CASING (R): /. &
LENGTH OF WELL SCREEN (L): /&’
INITIAL WATER LEVEL(H,: .98

L N O BN - B B = -

SLUG TEST FIELD. DATA

TYPE OF TEST:

SLUG-IN

N

SLUG-OUT

TRIAL 1 TRIAL 2
Time Head Head
0 2.6 5 2.68 .
63 |28 2./8
/38 || /&8 168 |
22 ||/ /8 yyi- 3
95/ 1 6.48 6.948
EﬂéEHE&EIQﬁE
K = r’/2LAt x Ln (L/R) x Ln (H,/H,)
TRIAL 1 TRIAL 2
At (s) H/H, x(et/s) | at(s) H,/H, K(ft/s)
63 || £23 67 | 123 |Z9sxw>
/38 /40 (43 || Lo 523 xe)
224 || 2.27 23/ || 2,27 |629xr0™
45/ 5.28 Waxo) ¢4 $.58 |g.50x07
Ave. K = 9.4 (Ft/pay) Ave. K = & R (Ft/Day)

MEVERS & ASSOCIATES. INC.

Engineering Consultants




[

APPENDIX B

WATER QUALITY AND
LEACHATE MONITORING PLAN



WATER QUALITY AND
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1.0

PROJECT DESCRIPTION

2.0

The Hardee County Landfill Facility is located east of
Wachula, Florida in Section 35 of Township 33 South, Range 25
east. The landfill is currently being used for Class 1

materials as well as construction debris and waste tires.

The landfill is constructed with plastic PVC sidewall liners
tied to a natural clay base on the west, north and east sides
of the landfill. A dewatering ditch is located along the
south side of the landfill area. This configuration serves to
effectively isolate the 1landfill from any surrounding
groundwater influences and therefore any leachate generated
results from existing groundwater within the landfill and from
infiltration of rainwater falling on thé landfill surface. A
general site plan for the Hardee County Landfill is shown in

Figure 1.

WATER QUALITY AND LEACHATE MONITORING NETWORK

Water quality and leachate monitoring will be handled via a
network of eight (8) monitoring wells and one (1) leachate
collection point. 1In addition, water level monitoring over
the site will be completed in the series of piezometers.
installed on-site. The locations of the monitoriﬂg wells and
piezometers are indicated in the attached site plan. Leachate
sampling will be conducted at the south end of the dewatering
ditch.
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3.0 WATER QUALITY AND LEACHATE MONITORING PARAMETERS

As outlined in Chapter 17-701.510 (8)(a) the following
parameters will be measured in the field in each monitoring
well:

-Static water level prior to purging

-Specific conductivity

-pH

-Dissolved oxygen

—Turbidity

-Temperature

—Colors and sheens

As part of the initial conditions for renewal of the landfill
permit, the following parameters will be analyzed for each
well as outlined in Chapter 17-701.510(8)(a):

—Ammonium (NH4) -Mercury

-Arsenic -Nitrate

-Bicarbonate -Sodium

—Cadmium -Total Dissolved Solids (TDS)
—Chlorides -Total organic carbon (TOC)
~Chromium -EPA 601 & 602 analysés
-Iron

_ltad

As outlined in Chapter 17-701.510 (8)(c) the following parameters
will be measured in the field at the leachate sampling location

prior to sample collection:

-Specific conductivity
-Dissolved oxygen

-Colors, sheens
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The initial sampling and analysis of leachate will consist of
the following parameters as outlined in Chapter 17-
701.510(8) (c):
-Ammonium (NH4) -Mercury
-Arsenic -Nitrate
-Bicarbonate -Sodium
—Cadmium -Total Dissolved Solids (TDS)
-Chlorides -Total Organic Carbon (TOC)
—Chromium -EPA 601 & 602 Analyses
—-Iron -40 CFR Part 258, Appendix II
-Lead parameters
4.0 SAMPLING METHODS
All sampling shall be conducted following the protocols
outlined in the Comprehensive Quality Assurance Plan (CompQAP)
approved by the State for the company or laboratory conducting
the sampling.
5.0 MONITORING FREQUENCY

After the initial round of sampling, all indicator parameters
for monitoring wells, surface water and leachate monitoring
locations shall be sampled and analyzed on a quarterly basis.
In addition, leachate samples shall be analyzed for those
parameters listed in 80 CFR Part 258, Appendix II, on an

annual basis.
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6.0

WATER QUALITY MONITORING REPORTING

The landfill owner or operator shall report all water quality
monitoring results to the Department of Environmental
Regulation (DER) on a quarterly basis. The operator of the
landfill shall notify the DER at least 14 days before the
sampling is scheduled to occur so that the DER may collect
split samples.

Quarterly reporting periods shall be established in the
facility permit. The report shall include at least the
following:

1. The facility name and identification number, sample

collection dates, and analysis dates;

2. All analytical results, including all peaks even if

below maximum contamination levels;

3. Identification number and designation of all surface

water and ground water monitoring points;

4. Applicable water quality standards;

5. Quality assurance, quality control notations;

6. Method detection limits;

7. STORET code numbers for all parameters;

8. Water levels recorded prior to evaluating wells or

sample collection. Elevation reference shall include the
top of the well casing and land surface at each well site

at a precision of plus or minus 0.1 foot (NGVD);
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9. An updated ground water table contour map, with
contours at no greater than one-foot intervals, which

indicates ground water elevations and flow direction; and

10. A summary or trend analysis of any water quality
standards or criteria that are exceeded, including

elevations of parameters above background levels.

At the end of each year of data collection, with the
year beginning with the date the landfill permit was
issued, a technical report, prepared, signed and sealed
by a professional geologist or professional engineer with
experience in hydrogeologic investigations, shall be
submitted to the DER. The report shall summarize and
interpret the water quality data and water level
measurements collected during the past two years. The
report shall contain, at a minimum, the following:

1. Tabular and graphical displays of the data,
including hydrographies for all monitor wells;
Trend analyses;

Comparisons among shallow, middle, and deep zone

wells.

4. Comparisons between upgradient and downgradient
wells;

5. Correlations between related parameters such as

total dissolved solids and specific conductance;
6. Discussion of erratic and/or poorly correlated
data; and
7. A summary ground water table contour map and an
interpretation of the quarterly ground water

contour maps.
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7.0

All field and laboratory records specified in Rules
17-160.600-.630, F.A.C., shall be made available to
the Department and be retained for the design
period of the landfill.

ASSESSMENT MONITORING AND CORRECTION ACTION

(A) Assessment monitoring. If indicator parameters are
detected in detection wells in concentrations which are
significantly above background water quality, or which are at
levels above the DER's water quality standards or criteria
specified in Chapter 17-520, F.A.C., the permittee shall
resample the wells within 15 days after the sampling data is.
received, to confirm the data. If the data is confirmed, the

" permittee shall notify the DER in writing within 14 days of

this finding. Upon notification by the DER, the permittee

shall initiate assessment monitoring as. follows:

1. Routine monitoring of all monitoring wells, surface
water monitoring locations and leachate sampling
locations shall continue according to the

requirements of section 3.0 of this plan.

2. Within 90 days of initiating assessment monitoring
and annually thereafter, the permittee shall sample
and analyze a representative sample of the
background wells and all affected detection wells
for the parameters listed in 40 CFR Part 258,
Appendix II of this section. Any new parameters
detected and confirmed in the affected downgradient
wells shall be added to the routine ground water
monitoring parameter lists required in section 3.0

of this plan.
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Within 90 days of initiating assessment monitoring,
the permittee shall install and sample compliance
monitoring wells at the compliance line of the zone
of discharge and downgradient from the affected
detection monitoring wells. These wells shall be
installed according to the requirements of Chapter
17-701.510 (3)(a), and samples shall be analyzed
for the parameters listed in section 3.0 of this
plan and also 40 CFR Part 258, Appendix II.

Within 180 days of initiating assessment
monitoring, the permittee shall submit a
contamination assessment plan to the DER. This
plan shall be designed to delineate the extent and
cause of the contamination, to predict the
likelihood that DER water quality standards will be
violated outside the 2zone of discharge, and to
evaluate methods to prevent any such violations.
Upon approval by the DER, the permittee shall
implement this plan and submit a contamination
assessment report in accordance with the plan. All
reasonable efforts shall be made by the permittee
to prevent further degradation of water quality

from the landfill activities.

If for two (2) consecutive sampling events the
concentrations of all indicator parameters and the
parameters listed in 40 CFR Part 258, Appendix II
are at or below background values, the permittee,
upon approval by the DER, may discontinue
assessment monitoring and return to the routine
monitoring requirements in Section 3.0 of this

plan.
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B.

Corrective actions.

If the contamination assessment report indicates
that water quality standards are 1likely to be
violated outside the =zone of discharge, the
permittee shall, within 90 days, submit a remedial
action plan to the DER. Upon approval, the
permittee shall initiate corrective actions to

prevent such violations.

If any contaminants are detected and confirmed in
compliance wells in concentrations which exceed
both backgrdund levels and DER water quality
standards or criteria, are detected and confirmed
in detection wells in concentrations which are
above DER water quality minimum criteria, the
permittee shall notify the Department within 14
days of this finding and shall initiate corrective
actions. Assessment monitoring shall continue

according to the requirements of this section.
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UsSGS QUAD MAP

Scale: 1" = 2000’

REFERENCE: USGS Quadrangle Map of
Wauchula, Florida
Prepared in 1954-55
Photorevised in 1987

Project No.: 93-H-103 HYDROGEOLOGIC EVALUATION

Date: March 1993 HARDEE COUNTY ILANDFILL

\Plate 1 WAUCHULA, FLORIDA

MEVERS & ASSOCIATES, INC.

Engineering Consultants
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Project No.: 93-H-103 HYDROGEOLOGIC EVALUATION

Date: March 1993 HARDEE COUNTY LANDFILL

MEVERS & ASSOCIATES, INC.

Engineering Consultants

Plate 4 WAUCHULA, FLORIDA




