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MINOR MODIFICATION APPLICATION
FOR CELL 3 LEACHATE COLLECTION SYTEM

1. INTRODUCTION

GeoSyntec Consultants (GeoSyntec) has prepared this minor modification application
for Oak Hammock Disposal Facility (OHDF). The OHDF rs a 264-acre Class I MSW
landfill located in Osceola County, Florida (west of highway U.S. 441, approximately 6.5

miles south of Holopaw). This minor modification application is submitted to the Florida

Department of Environmental Protection, Central District (FDEP) on behalf of Omni
Waste of Osceola County, LLC (Omni). Omni is a wholly owned subsidiary of Waste

Services,Inc. (WSD.

OHDF is currently operating under a construction and operation permit (Permit #
SC49-0199126-001and 5049-0199726-002) issued by FDEP in October 2002. The 5-year

construction and operation permit expires in August 2007. The current construction and

operation permit was issued based on a solid waste permit application titled "Application
of Permit to Construct and Operate a Class I Landfill" prepared by GeoSptec. The permit

application was submitted to FDEP in May 2002 and is hereafter referred to as the May

2002 Permit Application. The permit drawings package titled "Oak Hammock Disposal, A
Solid Waste Facility, Permit Drawings" was submitted along with the solid waste permit

application and is hereafter referred to as the Permit Drawings. Additional information

requested by FDEP was submitted in a letter report in June 2002. The two reports and the

permit drawings are hereafter collectively referred to as the 2002 Permit Documents.

This minor modification application is being submitted to permit minor design

changes to Cell 3 leachate collection system presented in the 2002 Permit Documents.

FDEP Form 62-701.900(1), Application for a Permit to Construct, Operate, Modify or

Close a Solid Waste Management Facility, has been completed for the proposed minor
design modifications and is included as Appendix A to this minor modification application.

The minor modification application was prepared by Ayushman Gupta, P.E. and Jay Eun

of GeoSyntec and was reviewed by Kwasi Badu-Tweneboah, PhD, P.E., also of
GeoSyntec.

2. PROJECT BACKGROUND

The current 5-year construction and operation permit for the OHDF allows

development of Phase 1 of the facility. Phase 1 includes four landfill cells (Cells 1 through

4) covering approximately 53 acres as indicated in Figure 1. The first cell at the landfill
(Cell 1) was completed and waste acceptance at the OHDF was initiated in January 2004.
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Cells 4 and 2 of Phase I were completed in 2005 and 2006, respectively, and both are

curently under operation. Cell 3 is currently under construction.

The OHDF bottom liner system consists of a double-composite liner system. The liner

system, from top to bottom, consists of:

o 2-foot thick liner protective layer;

o primary geocomposite drainage layer;

. 60-mil thick primary I{DPE textured geomembrane;

o primary geoslnthetic clay liner (GCL);
. secondary geocomposite drainage layer;

o 60-mi1 thick HDPE secondary textured geomembrane; and

o secondary GCL.

Based on the currently permitted design, the primary leachate collection system for

each cell in Phase 1 is located at the toe of the respective cells (see Sheets 1 1 of 50 of the

Permit Drawings). This results in a long drainage path before the leachate collected is

conveyed to the leachate collection drain at the toe of the cell. In order to keep the

maximum head on the primary geomembrane below 12 inches (maximum head allowed by

the regulations), the primary geocomposite drainage layer is required to have relatively

high transmissivities (as noted in Table 02740-l of Section 02740 of the Technical

Specifications presented in Appendix P of the May 2002 Permit Application) for the

currently permitted primary leachate collection system.

Based on Omni's experience in constructing Cells T,2, and 4 at the OHDF, only the

triplanar geocomposite Tendrain 7100-2, manufactured by the Tenax Corporation meets

the transmissivities required by the current project specifications. The objective of this

minor modification application is to permit minor design modifications to the primary

leachate collection system in Cel1 3 so that other commercially available geocomposite

products (such as PermaNet HL and PermaNet UL geocomposites manufactured by GSE)

are also suitable for use as the primary geocomposite drainage layer in Cell 3. It is noted

that the requested design modifications are only for Cell 3 since Cells l, 2, and 4 have

already been constructed and are currently under operation. Cell 3 is currently under

construction and is expected to start accepting waste in the last quarter of 2006.

3. SUITABLE GEOCOMPOSITE PRODUCTS

Commercially available geocomposites with relatively high transmissivity values

(even under high stress loading) were identified for use as the primary geocomposite

drainage layer in Cell 3. In addition to the triplanar geocomposite Tenax Tendrain (which

FL0866/Application.doc 22-Mar-06
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was used as the primary geocomposite drainage layer in Cells I, 2, and 4), other
commercially available products that may be used as primary geocomposite drainage layer
in Cell 3 include GSE Permanet HL or PermaNet IIL. The PermaNet geonets have a

biplanar structure that is specifically designed to sustain high stresses. A GSE brochure
discussing the properties of PermaNet geonets and geocomposites is included in Appendix
B. As noted in the GSE brochure, PermaNet geonets have relatively high resistance to
creep and as a result these geonets maintain high transmissivities even under high stresses.

Appendix B also includes 100-hour transmissivity test results for GSE PermaNet IIL
geocomposite at 0.02 gradient (corresponding to the initial 2 percent slope of Cell 3 floor);
under normal loads of 1,000 psf and 10,000 psf (i.e., stress range applicable to Cell 3); and
with the same boundary conditions as in the field (i.e., geocomposite drainage layer
sandwiched between sand and texture geomembrane).

A comparison between the primary properties of Tenax Tendrain and GSE Permanet

UL geocomposites is presented in Figure 2. As noted, the GSE Permanet UL
geocomposite has slightly lower transmissivity as compared to the Tenax Tendrain
triplanar geocomposite. However, the GSE Permanet UL geocomposite has-higher
resistance to creep in comparison to the Tenax Tendrain triplanar geocomposite, especially
under high stresses. Since the transmissivity of the GSE PermaNet geocomposites is
slightly lower than the transmissivity of the primary drainage geocomposite required by the
current technical specifications (see Section 02740, Appendix P of the May 2002 Permit
Application), this minor modification application is proposing an additional leachate
collection drain in Cell 3 so that the maximum head on the primary geomembrane does not
exceed 12 inches (as required by the regulations).

4. PROPOSED DESIGN MODIFICATIONS

The currently permitted leachate collection system in Cel1 3 is indicated in Figure 3.

As noted, the currently permitted primary leachate collection system includes leachate

collection drains along the north and east toe of Cell 3, which are referred to as the toe

leachate collection drains in this minor modification application. The toe leachate

collection drains consist of a 6-inch diameter SDR 11 HDPE perforated pipe surrounded by
gravel and geotextile filter fabric as indicated in Figure 4.

The proposed design modification includes providing an additional leachate collection
drain in the center of Cell 3 as indicated in Figure 5, which are referred to as the central
leachate collection drain in this minor modification application. As noted in Figure 5, the
central leachate collection drain is located such that the longest drainage path in Cell 3 for
the proposed design is approximately half that of the currently permitted design. A
reduction in the longest drainage path for Cell 3 leachate collection system will allow use
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of other commercially available geocomposites (such as GSE PermaNet geocomposites) as

the primary geocomposite drainage layer in Cell 3 without excaeding 12 inches of head on

the primary geomembrane.

The proposed central leachate collection drain will consist of a 6-inch diameter SDR

11 HDPE perforated pipe surrounded by gravel and geotextile filter fabric as indicated in
Figure 6. The size and layout of the perforations for the central leachate collection drain

pipe will be same as that for the toe leachate collection drain pipe (see Sheet 19 of 50 of
the Permit Drawings). The primary geocomposite drainage layer will be discontinued at

the central leachate collection drain to force the leachate collected in west half of Cell 3

into the central leachate collection drain. To protect the ends of primary geocomposite

drainage layer on either side of the central leachate collection drain, an additional

geotextile will be overlapped and tack welded to the surface of the primary geocomposites

as indicated in Figure 6.

The following evaluations are provided in support of the design modifications

proposed for the leachate collection system in Cell 3:

Revised leachate generation rate, leakage, and maximum head computations for

Cell 3 taking into consideration the proposed central leachate collection drain;

Revised technical specifications for the primary geocomposite drainage layer;

Proposed central leachate collection drain design including pipe flow capacity,

perforation sizing, and structural stability; and

o Differential settlement analysis for the proposed central leachate collection drain

pipe.

It is noted that the proposed modifications are limited to the primary leachate collection

system in Cell 3. No changes are proposed for the secondary leachate collection system, the

double composite liner system, cover system, or the grading plans currently permitted for Cell

3 based on the 2002Permit Documents.

5. EVALUATION IN SUPPORT

MODIFICATIONS IN CELL 3

OF THE PROPOSED DESIGN

The revised or additional information required in support of the design modifications

proposed for the leachate collection system in Cell 3 is included in the sections below.

a

a
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5.1 Leachate Generation Rates, Leakage, and Maximum Head Computations

The leachate generation rates for the primary and the secondary geocomposite drainage

layers, the leakage to subgrade, and the maximum head on the liner systems for the

proposed leachate collection system in Ce1l 3 were evaluated using the HELP model. The

HELP model analysis performed for the proposed leachate collection system in Cell 3 is
discussed in the calculation package titled Cell 3 Leachate Management System included in
Appendix C of this minor modification application. The parameters used in the HELP

model analysis are presented in Section 4 of Appendix C. The results of the HELP model

analysis are presented in Sections 5 and 6 of Appendix C.

5.2 Revised Technical Specifications

The technical specifications for the primary geocomposite were revised based on the

HELP model analysis performed (Section 6 of Appendix C) for the proposed design

modifications in Cell 3. As noted in Section 6 of Appendix C, Giroud, et. al. (2001)

method -was used to iteratively estimate the minimum transmissivity for the primary

geocomposite drainage layer that results in a maximum head of approximately 12 inches on

the primary liner system in Cell 3. The results of this analysis (identified as PDM 2) are

summarized in Table C-2 in Appendix C. The spreadsheets presenting the input

parameters and the results for this analysis are included as Attachment 4 to the calculation
package in Appendix C.

Based on the results of this analysis, the technical specifications for the primary

geocomposite were revised and are included in Appendix D. As noted in the revised Table

02740-I in Appendix D, the minimum transmissivity required for the primary

geocomposite in Cell 3 will be 3.0 x 10-3 mtlsec at 500 psf and 1.0 x 10-3 tn'lsec at 10,000

psf. These transmissivities represent transmissivities measured in a 100-hour test

performed at 0.02 gradient with the same boundary conditions as in the field (i.e.,

geocomposite drainage layer sandwiched between sand and texture geomembrane). It is
noted that the maximum vertical stress on the liner system in Cell 3 is approximately

10,000 psf, which corresponds to a maximum waste height of approximately 150 ft after

the OHDF is vertically expanded.

5.3 Proposed Central Leachate Collection Drain Design

The design for the central leachate collection drain proposed in Cell 3 is discussed in

Section 8 of the calculation package included in Appendix C. Section 8 of Appendix C
discusses the pipe flow capacity, perforation sizing, and structural stability for the central

leachate collection drain pipe proposed in Cell 3.

F1,0866/Anolication.doc 22-Mar-06
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5.4 Differential Settlement Analysis

As indicated in Figure 5, the alignment of the proposed central leachate collection
system in Cell 3 is approximately parallel to the perimeter dike on east side of Cell 3. This

implies that the height of waste overlying the proposed central leachate collection system is

nearly the same all along the length of the proposed central drain. Due to the nearly same

overburden waste height, the proposed central leachate collection drain is expected to have

minimal differential settlement. Based on the pipe flow capacity results presented in
Section 8 of Appendix C, the proposed leachate collection drain pipe will have sufficient
flow capacity even after the minimal differential settlement expected for the pipe.

FLO866/Application.doc 22-Mar-06
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Appendix A

FDEP FORM FOR CELL 3 MINOR MODIFICATION
APPLICATION



DEP For:n #
Fom Title
Ellective Date

DEP Appli€tion No.
(Filled by DEP)

Florida Department of Environmental Protection
Twin Towers Office Bldg. . 2600 Blair Stone Road . Tallahassee, FL 32399.2400

STATE OF FLORTDA
DEPARTMENT OF E}WIRONMENTAL PROTECTION

APPLTCATION FOR A PERMIT TO CONSTRUCT,
OPERATE, MODIFY OR CLOSE

A SOLID WASTE MANAGEMENT FACILITY

APPLICATION INSTRUCTIONS AND FORMS

Northwest District Northeast District
150 Governmental Center 7825 Baymeadows Way, Ste. 8200

Pensacola, FL 32501-5794 Jacksonville, FL 32256.7590
850-595-B360 904-448-4300

Central District Southwest District
3319 Maguire Blvd., Ste. 232 3804 Coconut Palm Dr

Orlando, FL 32803.3167 Tampa, FL 33619
407-894-7555 8',r3-744'6100

South District
2295 Victoria Ave.. Ste.364
Fort Myers, FL 33901-3881

941 -332-6975

Southeast District
4OO North Congress Ave.

West Palm Beach, FL 33401
561-68 1-6600



INSTRUCTIONS TO APPLY FOR A SOLID WASTE If.ANAGEMENT FACILITY PERMIT

General

Sotid Waste Management Facilities shall be permiLted pursuant to Section 403.'10'/, Florida
qfAf,,fAq /trc\ :nri jn accordance with Florida Administrative Code (FAC) Chapter 62-'70I. A
minimum of four copi-es of the applicat.ion shall be submltted Lo the Department's Dlstrrct
officc h:rrino irrrisdiction over ffue fecilifrz The annronriafe fce in accordance wit.h RuIe
62-'70I.3\5, FAC, shall be submitted with the application by check made payable to the
Department of Environmental Protectj-on (DEp) .

CnmnlFfc ^nnrnnriaLe Sections for fhe frrne of faeilifrr fn- rrhinl'r annl-ig4fi6n is made.Lare LfI/e

Entries shall be typed or printed in ink. A11 blanks shall be fi1led in or marked "not
ennlicahlorr nrtrno substantial change". Information provided in support of the application
shall be marked Itsubmitted" and the location of this information in the application package
indicated. The application shal-L include al1 information, drawi-ngs, and reporLs necessary
to evaLuate the facitity. InformaLion required t-o complete the application is I isted on
the attached Daqes of this form.

II. Application Parts Required for Construction and Operation Permits

A. Landfills and Ash Monofills Submit parts A,B, D through T
B. Asbestos Monofills - SubmiL parLs A,B,D,E,F,G,J,L,N, P through S, and T

C. fndustrial Solid Waste Facilities - Submi-t parts A,B, D through T
D. _ Non-Disposal Facrlities - Submit parts A,C,D,E,J,N,S and T

NOTE: Portions of some parts may not be applicable.

NOTE: For facilities that have been satisfactorily constructed in accordance with
their construction permit, the information required for A,B,C and D t1?e
facilit.ies does not have to be resubmitted for an operation permit if the
information has not substantially changed during the consLruction period. The
appropriate porLion of the form should be marked "no substantial change".

III. Application Parts Required for Closure Permits

A. Landfills and Ash Monofills - Submit parts A,B,M, O through T
B. Asbestos Monofills - Submit parts A,B,N, P through T
C. Industrial Solid Waste Facilit.ies * Submit parts A,B, M through T
D. Non-Disposal Facilities - Submjt parts A,C,N,S and T

NOTE: Portions of some parLs mav not be applicabfe.

TV. Permit Renewals

The above informatj-on shall be submitted at time of permit renewal in support of the new
permit. However, facility information that was submitted to the Department to support the
pvnirinc nermit and which is still valid, does not need to be re-submitted for permit
renewal. Portions of the application not re-submitted sha1l be marked "no substantial-
changerr on the application form.

DEp FORM 62-?01.900(1)
Efreccrve v5-z t-ut

Page 2 of 40



o". Application Codes

S

LOCATION
N/A
N/C

VI. LISTING OF

PART A:

PART B:

PART C:

PART D:

PART E:

PART F:

PART G:

PART H:

PART I:

PART ,J:

PART K:

PART L:

PART M:

PART N:

PART O:

PART P:

PART Q:

PART R:

PART S:

PART T:

DEp FORM 62-701.900 (1)
Effective A5-21 -a|

- Submitted
- Physical locaLion of informaLion in application
- Not Applicable
- No Substantial Change

APPIJICATION PARTS

GENERAL INFORMATION

DISPOSAL FACILTTY GENERAL TNFORMATION

NON-DTSPOSAL FACILITY GENERAL INFORMATION

PROHIBITIONS

SOLID WASTE MANAGEMENT FACILITY PERMIT REQUTREMENTS, GENERAL

LANDFILL PERMIT REQUIRBMENTS

GENERAL CRITER]A FOR LANDFILLS

LANDFILL CONSTRUCTION REQUIREMENTS

HYDROGEOLOGI CAL INVESTiGATION REQUIREMBNTS

GEOTECHNI CAI] INVESTIGATION REQUIREMENTS

VERTTCAL EXPANS]ON OF LANDFILLS

LANDFILL OPERATION REQUTREMENTS

WATER QUALITY AND LEACHATE MONITORING REQU]REMENTS

SPECIAL WASTE TANDLING REQUIREMENTS

GAS MANAGEMENT SYSTEM REQUIREMENTS

LANDFILL CLOSURE REQUIREMENTS

CLOSURE PROCEDURES

LONG TERM CARE REQUTREMENTS

FINANCIAL RESPONSIBILITY REQU]REMENTS

CERTIFICATTON BY APPLTCANT AND ENGINEER OR PUBLIC OFFICER

Page 3 of 40



STATE OF FLORIDA
DEPARTMENT OF EI.{VIRONMENTAL PROTECTION

APPLICATION FOR A PERMIT TO CONSTRUCT, OPERATE, MODIFY OR CIJOSE

A SOI,ID WASTE MANAGEMENT FACII,ITY
Please Tvpe or Prlnt

A. GENERAL INFORMATION

Trmo nf f:ci lifrr /chcck :ll fhaf :nnlrr\.
-Jy""-4yy1f].

l/) fli cnncr'l

{) Class
I Class
I Class
I oLher

I Landfill [ ] esn Monofill
II Landfill t I Asbestos Monofill;.11_L Landta L_L I I tndustr].ar 50t-1C1 wasEe
Describe:

tl -Disposal
Incinerator For
I^T.e|.a l-n l-nar-1t

Other Describe:

Non-biomedical
Without Power

Waste
Pfant Certification

NOTE: Waste Processing Facilities should apply
Land Clearing Disposal Facillties should
f'^mn^qF Ea.jI its i^- -l^^.'1.l --nlrr nn E-nrmev"LpvJL ! ue il f Lf sD Dlruuf u d!,Pf )/
.r-n n.i an^a:l Faci Lities ShOu] d annl w on

rnnlia:l-inn.

ConsLruction
Operation
d^h-F v,, ^L i ^- /^.-^-ft ionvurfDLr quLavrl/ vl/cr(
Cl-osure

3. Classification of applicat.ion:
tlNew
t I Renewal

on Form 62-70a.900(4), FAC;
notify on Form 62-'707.900(3), FAC,

62*70I.900 (10) , FAC; and
Form 62-701.900 (6) , FAC

/ l\ma nt

tl
tl
t/)
tl

t I Substantial Modification
t I fntermediate Modification
[/J l.linor Modification

Oak llammock Disposal Facility (OHDF)E':ai I i l- \/ nama.

u!;P I l_J nlrml]er: osceola5.

6. Facility location (main entrance) :
Approximately 5 miles south of

Holopaw, Florida on highway U.S. 44L

'7 . Location coordinates:

Section. 11&14 28S

Latitude: 28

Township:

o 03 |

Range: 55!j

460532 Longitude: 81

DEP FORM 62-701.900 (1)
Effecfive A5-2'l -01

of 40



O' Annl i canf namc fnnpr:l- i no :rrfhnri trz\ . omni waste of osceola county, T'T'c / Nul;te 54rvie5rI4t

Mailing address: L05L Oruei Way, St. Cloud, FL 34773
Street or P.O. Box

Shawn McCash

C]-ty

Tel onhnno.

SLate Zap

1551 y 237 -34L4(-nnf:af narcnn.

'11t-Le: Seni.or vice President

9. AuLhorlzed agent/ConsulLant :

smccash@was teservices inc . com

E-Mai1 address (if avai-lable)

GeoSyntec Consultants

14055 Riveredge Dr. Suite 300, Tampa' FL 33537Mailing address:

a^nfinl- harenn.

Titfe:

StreeL or P.O. Box

Ayushman Gupta Telephone ' 181-31

f i f rr DLdLC ATP

558-0990

Senior Engineer

agupta@geosyntec. com

E-Mai1 address (if available)

10 Landowner ( if dif ferent

M:i I inn addrac<

Fh:n :nnl iarnr\

f1^nl- iaf harcnn.

Street or P.O. Box City

Tal onhnna. /

qf^fa 7.in"-r

)

E-Mail address (if available)

Osceola andCi1-ies |^\dns and 31g3g Lo be served:

other Counties

Pr.lnrl:finn fo he served:

Current:

Date site wilI be ready to be

F.YnAcj-ad life nf l-hc f:ci it.rr

Estimated costs:

inspected for completion:

30

rlvc-red!
Drni pcl- i on .

N/A13

T4

15

Total Construction: $ N/A

16. Anticipated construction starting

From: N/A

L7 Fvnpntod rznl rrma nr r^ro i ahf!r:yvv ueq

1-lncina a^q|-q. q

and completion dates:

To:

N/A

N/A

^€,.,-^r^U! WADLg

J.,7 00

to be received:

F^^^ /A^.,L V]]D / Uqy

DEP FORM 62 -'1 A1 . 900 11)
Effective 05 2'/-AI

yos- / oay

uida \ nT 4tl

9drrvrrD/ uay



1". DISPOSAI, FACILITY GENERAL INFORMATION

Provide brief descriptjon of disposal facility design and operations pJanned under
this application:

This minor modification permit application is submiEted to permit minor

design changes to currently permitted CeI1 3 leachate collection system.

The minor design change includes addit,ion of a cenlral leachate collection

drain system in Ce1l 3

E'aai I i l- rr <i f o

Title:

supervlsor:

Manager

Matt Orr

3.

4.

5.

6.

f)iqnnq:l araA. 'l^i ' )RA
^ - caf lea acres; Used

Weighing scales used: l,{) Yes t I No

Security t.o prevent. unauthorized use: [,/]

FUav-^ f ^- ,.,-^ts^ .urrdryc lul wdbLc received: -$/yds'

Qrrrrarrnrli na l:nd r.r -*.,- JSe / ZOnlng:

t I Residenti-a1
| /1 r--l ^.,r "..*alLV I nyrreurLurr
t I Commercial

T\m^c 
^t 

r^raaf a ronai rrnn .
'/PsD vr wqrLs rsLsrvsu.

l,{) Residentiaf
Lll Commercial

Tcl cnhonc. i +oz; 89L-3720

morr@was tes ervicesinc . com

E-Mai1 address (if available)
E2 t11acres; Aval IaDIe acres

Yes []No

$/ton

Industriaf
None
Other Describe:

U & U OCDTAS
Qhrorlrlorl / ett|' I i racrrr! uuqev /

Yard trash
aanf i n t-:nlr

Industrial
TnrlrrcFri:l cl rrdaa
T)nmaef in clrrrino

o'
tl
I]
tl

tll
Tnci ner:fnr /WTE :sh
TreaLed biomedical
Water treatment sludge
Air treatment- sludge
l^vi 

^rtl 
F1,--lnYr ruur L ur qa

Asbestos
Other Describe:

9.

10.

11.

1,2 .

Salvaging permitted: I I yes [/] No

Attendant: []Yes []No Trainedoperator:

Spotters: Yes f{l No t I Number of spotters used:

Site locat.ed in: l/) Floodplain l/) Wetfands I

l.{) Yes

_Man.

I Other

[]No

af 1 nar wnrkfana

DEP FORM 62-?01.900(1)
Effective A5-27 -0L

Di d6 6 of 40



O"
14.

15.

76.

1_7 .

18.

79.

20.

24.

Pronerfrr rocnrdad rc a Di<nnc:l Cif^ ih n^r.ht* Trnzl Ponnrde. | /1 Vaauf rl/vDcr df Lc llr !uu]]Ly lalru r\sLuruD. Lv I l qD []No

Days of operation. Monday bhru Friday, half day on Saturday

Hnrrrq nf nnar:F1n-. Typical Hours: 7 am to 5 pm Mon - Fri; 8 am to noon Sat
-' -P*-**--tl;

Darrs Wnrkino Fa.F COVefed:

El-evation of water table:

Each Working Day

Number of monitorinq wells: 45

79 Fr . (NGVD 192 9 )

Number of surface monitoring

Gas controfs used:. l{) Yes

r::c fr:-inr. | 4 yes t ]' 1'
Landfrl I unit liner tlpe:

NaLuraf soifs
einnlo al:rz linar

Single geomemlcrane
Qi nal o anmnaci i-o

Slurry wa1l
Other Describe:

'Frma nnn{- rnl e .

a:- a Y^v^\rar\r .

I I T-rnrr'hIp ocnmcmh;3119L J Y vv"Ls'rL!

t I Geomembrane & composite
tll Double composite
[ ] None

nnr nl- c .

[]No

No

4

tl
No

vl
tl

Actrve

Yes V)

Passive

22. Leachate collection method:

I Jl cn-l I ont i nn ni-" t*Pes
L{l ceonets
t I Well points
I I Perimeter dit.ch
I I Other Describe:

Sand layer
Gravel layer
TnfFrcFnfnr I rench
None

l/)

23. Leachate storage method:

L I lanKS
l/) Surface impoundments (wi th flexib-Le storage containers)
t I other Describe:

I ^--L-L^ !v^^r'n^fF
UgOUIfAL g LIgALLIICIIL

I I Oxidation
I I Qonnnrl:rrr

[ ] Advanced
[/] None
I I other

24. method:

tl
tl

Chemicaf treatment
Settling

DEP FORM 52-701-900(1)
Efrecf_1ve o5-2 t-ar

Page 7 of 40



25. Leachate disposal method:

I I Recircul-ated
l/l 'Transported to Wi,iTp

t I InjecLion well
t I Evaporation
t I other

n.i ^^].--^^,1 F^ ^,,vt-ur-9rrarYgu L9 DUL LduE wdLgI

Dorcnl al- i nn nnnde

26. For leachate discharged to surface

Name and Cfass of receiving water:

Storm WaLer:

Cof lected: l,/l Yes i I No

wat.ers:

Type of treatment: Dry and wet retention for landfill

Name and Class of receiving water: Bull Creek, Class

Environmental Resources Permit (ERP) number or status:

_ ERp 49 - 0199'1 52 - 001 & 002

-*r r-.-. . ^- for acessalru ury rgLcrtLfutt

IIT

N/A

27

2B

road

DEP FORM 62-701.900 (1)
Effeci:ive O5-21-AI

uAdA H  T 4II



l. NON-DISPOSAL FACIIJITY GENERAL

Provide brief description of
under this application:

INFORMATTON

l-ha nnn-di cnac: l

---r\/lt----

f-^i1iF.' .l^-i^- -nj onorafinnqLdul I ruy ucDrvlr qrru vI/Lr n-l:nnad

Faci I i tv si t.e slrnervisor:

Title:

Site area: Facility

Secrrri t\/ fn n-plront

Site located in: I

f.f upno..: (-)

E*Mail address (if available)

Property acres3.

4.

5.

'1 .

unauthorized

| ts t^Adht:1n

use: t I Yes [ ] Wo

tlWetfands tlother
T-):lrc 

^f 
nnar: I i nn .

Hours of operat.ion:

o' \Trrmhar nf nnar:t- ina cf:ff .

Exner-f ed usefrrl I ife:

Weighing scales used: [ ]

NT^vhar *_-^^^-^, 
-^r\()t rrrd r processlng rate:

Maximum processing rate:

t-ha-ce fn- urestc received:

Storm Water Coflected: I

Trmc nf I raaFmahf .

9.

10.

11.

12.

13.

L4.

Years

Yes []No

Ycl- / claY

Ycl- / day

tons/day gaL/day

tons/day gal/day

tlNo

Name and Cl-ass of receiving water:

Environmental Resources Permi_t (ERP) number or status:

L6 Final residue produced:

? of normal processing rate

Tons/day

* nf m:vimrtm nrac^^ai na vrtsa
"rsLl y!vvCDDflIY IaLs

'l OnS / Cray

Di sposed of at :

FaciI ifv n:me:

DEP FORM 52-701.900 (1)
EffecElve u5 I /-u1

ua^6 q Ai Ltt

f-nrrnf rz.



20

27

L7. Eqi- imr|-arl 
^hartl- 

ina nncl-e. (

Total cost./ton: S Net cost/ton: $

18. Provide a site plan, at a scafe nol greater than 200 feet to the inch, which shows
t.he facility location and identifies the proposed wasLe and final- residue storage
ara^< t-nrel acreacre r.lf thc ^r*^ -*r ^-.. ^*Ler feat.ures which are relevant to the, LvLa! urru DrLc, altu atly uLrl
nrnh il'r'i t- i nng or locat.ion restricLions in Rule 52-701.300, FAC, such as water bodies
or wet]ands on or wit.hin 200 feet of t.he sile, and potabfe water wells on or wiLhin
500 feet of t.he site.

79. Provide a description of how the waste and final residue will be managed to not be
expected to cause violations of the Department's ground water, surface waLer or air
standards or criteria

Provide an estimaLe of the maximum amount of waste and final residue Lhat will be
store on-site.

Provide a detailed description of the technology use at the facility and the
funcLions of all processing equipment thaL will be utifized. The descriptions shall
^.,*l -l- rL^ €r ^,,c^prqLrr Lire ,ruw of waste and residue through all the proposed unit operations and
shall include: (1) regular faciljty operations as they are expected to occur; (2)
nrnr-erlrrres f o- sf arf rrn oncr:t i nns :nrl schedrrr cd and unschedul ed shut down
operations; tl) potential safety hazards and controf methods, inc-Luding fire
detection and control; (4) a description of any expected air emissions and
wastewater discharges from the faciJity which may be potential pollution sources,'
(q) n descri ntinn and rrsace r:l-p nf anrr chemicel nr l-rinlnoical addil-jvgg that will\J/ qrr)/ eirerrLre

be used in the process; and (6) process ffow diagrams for the facility operations.

Provide a descrjption of the loading, unloading and processing areas.

Provide a description of the leachate controf system that will be used to prevent
discharge of leachate to the environment. and mixing of leachate with stormwater.
Note: Ground water monitoring may be required for the facility depending on the
method of leachaLe control- used.

Provide an operation plan for the facility which includes: (l) a descrjpLion of
| €1^i l its-. 

^norrrinnc Fha nrrmhor nf nor<nnnal ro<nnnqil-rle fnr thp nntrrafionsyslrsrar raurf f Ly vycr aL l vrrD, urrs rruLtLUcI 9L Pe!Dvrrrrsr rsDl/vrl
inr-lrrdino f heir rtrsner-tirre inh des-rini- inns and f he t\mas nf ecttinment that wi I l beuuov t ryur vrrp r

used at the facility; (2) procedures Lo ensure any unauthorized wastes received at
the site will be properly managed; (3) a contingency plan to cover operation
interruptions and emergencies such as fires, exp-Losjons, or natural disasters; (4)
procedures to ensure operationa-L records needed for the facility wilI be adequately
nren:red and m:int-ained: and (5) nrocedures to ensure that the wastes and final\r/ y

resjdue will be managed to not be expected to cause pollution.

Provide a cfosure plan that describes the procedures that will be implemented when
Lhe facility closes including: (1) estimated time to complete cfosure; (2) procedures
for removing and properly managing or disposing of all wastes and final- residues; (3)
notification of the Department upon ceasing operations and completion of final
closure.

DEP FORM 52-701.900 (1)
Errecclve u>-t t-0L

22

23

24

25

Page 10 of 40



l" PROHIBITIONS (62_'7OL.3OO, FAC) nr /n
!t / v

Provide documentation that each of the sitinq criteria
will be satisfied for Lhe facility;
(62-1or.300 (2) , FAC)

Tf fhe f:cilil-rr mrelif ies for:nrr of fhp pvemnt-ions
!qvr r!el

contained in Rules 62-'707.300(12) through (15), FAC,
Lhen document this qualification (s) .

Provide documentation that the facility will be in
compliance with the burning restrictions;
(62-'t or. 3 oo (3 ) , FAC)

Provide documentation that the facilily will be in
compliance with the hazardous waste restrictions;
(62-101-.300 (4), FAC)

Provide documentaLion LhaL the facilrty will be in
compJiance with the PCB djsposal restrictions;
(62-70L.300(5), FAC)

Provide documentation that the facility will be in
nnmnli:ndo \^,ith t-hs biOmediCal waste restriCLiOnS;
(62*'7oL.3oo (6) , FAC)

7. Provj-de documentation that the facility will be rn
compliance with the Class I surface water restrictions;
(62-10r.300 (7) , FAC)

9.

Provide documentation thaL the facility w111 be in
cnmnl i an.c \^ri th tl^^ ^*-^r -r -'^-*^ ior landf i11suvLlrlJrralrus wr Lfi LrIC DPCUIdT WdDLC I

restrictions; (62-70L.300 (B) , FAC)

Provide documentation that the facility 
-wiff 

be in
compliance wit.h the special waste for waste-to energy
faciliti es restrictions; (62-'701.300 ( 9) , FAC)

Provide documentation that the facility will be in
nnmnIirn^a \.rit-ia t.ha Iimrid reci-rict. --*----lOnS,'(62-7or.3oo(10), FAC)

Provide documentatlon that the facili-ty will be in
compliance with the used oiI restrictions;
(62-101-.300 (11) , FAC)

LOCATTON N/A N/e

10

11

DEP FORM 62-701.900 (1)
Errecflve a5-z /-ur
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o'. SOLID WASTE MANAGEMENT FACIIJITY PERMIT REQUIREMENrS, GENERAL (62-'701'.320, FAC)

I,OCATION N/l N/Cs

Attached Fnrrr cnni eq af mi n i mrrm nfrvuL uvPreo/
fnrm rl l crrnnnrfj-^ 

^-f-l v L LlL, qf r DuPPvr L rlly uaLo

(62-707.320 (s) (a) , FAC)

fhe nnmnl efcd :nnlj Cation
and rannrf q -

Fnc'inecrino :nd/o* nrnfcqsinn:l certificationrv/ v! yrvrv

(sianafrrre dete enrj scal ) nro\rida^ nn fho :nnlinlligng
\DfYrrqLurE / yrvv

--,{ - l I ^--i -^ori nd nl an< ronnrf - rnzl arrnnavf i nadII(l ctfl tjllgIllCCrrrrY I/rqrrr, !uyv!LD drru DuI,PUruf,rrY

information for the application; (62-70l-320 (5),FAC)

A letter of transmittal to the DepartmenL;
(62-'701,.320 ('7 ) (a) , FAc)

A completed application form dated and signed by the
applicant ; (62-7 07 -320 (1) (b) , FAC)

trermif fee sner-ified in Rule 52-701.315, FAC.in check
or money order, payable to the Department;
(62-1 0L -320 (t ) (c), FAC)

An cnoinecrino rpn^ef :eld-ossinry Fhe -acttiremenfs of!rrrY !uyv!

this rufe and wiLh the following formaL: a cover sheet,
text printed on B 7/2 inch by It inch consecutively
nrrmlrered neoFq a table of contents or index, the body
nf 1-hc rpnorf and all ennendiccs inclrrdinc an nnerationvI Lrfs rcPUr qrr qyl/vrls

^'l -- a^*f inaannrr nl=n i l lrr<f r:-l--^ ^L^-F- --i ^--*L^pId.I.l , cOIIL-LI19eIluI yLaLrt rrruDu!qLIVc ulfdILD drru YrayirD,

records or logs of tests and investigations,
engineering cafculations; (62-70a.320 (7) (d),FAC)

nna?rfinn Dlan and CfOSUre PIan;
(62-70I.320 (7) (e) 1, FAC)

Continge-ncy Pf an; (62-70a.320 (7 ) (e) 2, FAC)

Plans or drawings for the solid waste management
facilities in appropriate fonnat (including sheet size
restrictjons, cover sheet, legends, north arrow/
horizontal and vertical scales, elevations referenced
to NG\D 1929) showing; (62-'702.320 (7 ) (f ) , FAC)

A raai nna l
ar !el4vrte!

locat ion;

A rri ni ni l-rr

mrn Ar n l rn r^ri I h l- hF nrni ect

b. man nr acrial nhnfnoranh nn mnre than
'rLqI/ 

v!

1 year oId;

A site nlan shourino elI nrnnFrfv boundaries
aart,if4ar! hrr a rcciqfored F'lorida -l anrl qttrrrewnr'u9!LLlrsu !f q leYro

Attached

Attached 3.

5.

ALLached

Attached

Attached

DEP FORM 62-701.900 (1)
EffecLive 05-21 -01
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fe I,OCATION N/A N/C PART E CONTINUED

nfhtrr ntrctrssarv i^f-i r ^ f^ d-hh^":t therruvurpq!t usuaf LD LU DuPIJvr

cnoi nceri no renort.

10. Documentation that the applicant either owns the
property or has legal authority from the property owner
to use the slte; (62=70L.32A('7) (g) ,FAC)

For facilities owned or operated by a county, provide
A^-^-: -r.i ^- ^r L^!- r ! ---. !L^ €-:i1it.ieS COvefed inueseIIpLIOrt (Jr rruw, Lr drly 

' 
LrlE !dL

this application will contribute to the county's
achievement of the waste reducLion and recycling goals
contained in Section 403 .706, FS; (62-'70I .320 (7) (h) 

' 
FAC)

Provide a history and description of any enforcement
raf i anc ts rlzar 1-"' FL^ n^havf n^hf -a: j - ^! +L - ^**l r ^--1tcICLIQIIS LdJie1l Uy LIIC DeL)dL LltlcllL dydrrrDL Lrrq aPPr I eal

for violations of applicable statuLes, ru1es, orders or
normif nnndi1-inns rclafino fo the onFr^tion of anv
IJs!,L'r L

-^1i.t r.?--f^ mrnraomanf f:ciIifrr in thie qfate:DUIIU Wd>Lg tlL4lIaYL'r'eraL
(62-1or.320 ('t ) (i) , FAC)

Drnnf nf nrrl-rl .i c:- i ^- i - - -^'.'^'--nar nf oenpr:lI/JvJ I vuLrUll rlr q IISwDPoI/sL ur Ysrrerqr
circulation of notice of application for a permit to
construct or substantially modify a solid waste
management facilj ty; (62 '702.320 (B) , FAC)

Provide a descripLion of how the requirements for
airport safety will be achieved including proof of
renrrircd nni-ices if annlicahle Tf Fytrnnf . e>'nlain howlsYurluu , "-'rr*---

Lhe exemption applies; \62*70r.320 (13) ,FAC)

Fmlain hnru fhe nneratnr fr:inina roottircmenfs wi-fl!^Prarrl rlvw LlqrrrrrrY

satisfied for the facility; (62-707.320(15), FAC)

d.

11

L2

13

L4

be15

DEP FORM 62-701.900 (1)
titrecr_1ve t5 2/ ar
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1". I,ANDFILL PERMIT REQUIREMENTS (62_701.330, FAC) - N/C

r,oeATToN N/A N./e

\/i r.i ni tV man or a^-i -r '.L^r^-v-^h nn mnre f han -l veal.u)| LIqy vr qsMa PIiuuvY!qyr

old and of appropriate scale showing fand use and local
zoning within one mile of Lhe landfill and of
sufficient scale to show'all- homes or other structures,
wafcr hndies. and "^^r^ ^LL^- -r--ificant features of!uduD vLrlgr D r9lrJ

Fhe vicini t-v. A1f -r -*i tr ^^*L €^--'lres shal I beu), 4rr DIgIIf!rUAIfL !saLL

fabel-ed; (62-707.330 (3) (a) ,FAC)

Vicinity map or aerial photograph no more than 1 year
^r i ^L^,.,.i -^ - r 't -.i rnnrts f hat arc loCated within f iveufu blluwflrg aar arr}/vr

miles of the proposed landfill; (62-70a.330 (3) (b),FAC)

nr ^F h I -- r.,.i f lr - -^-r ^ F^ts --^^r ^: than 200 f eet Lo therluL padll wf Lll d >udlc rluL 9r saLsf
inch showing; (62-107.330 (3) (c),FAC)

a. Dimensions;

d.

Locations of proposed and existing water quality
monitoring we11s,'

Locations of soil borinqs;

Prnnosed nlan of frenchind or disnosaf areas;r ! vl/vp es

Cross sections showing original elevations and
proposed final contours which shall be incfuded
ai rhar nn f l-ro n lnl- nl :n 

^r ^n 
qenzl_-t ^ ^L^^r d -cl LrIgI vlr LfrL I,rvu P I alr v! vrr -u}Jq!dLc DtlssLD /

Any previously fi11ed waste disposal areas;

g. Fenci-ng or other measures to restrict access.

Topographic maps with a scale not greater than 200 feet
Lo the inch with 5-foot contour inLervals showing;
(62-707.330 (3) (d),FAC) :

b.

C.

Proposed filf areas,'

Borrow areas;

Access roads;

Grades required for proper drainage;

Cross sections of lifts;

d.

DEP FORM 62-'7OL,9OO \L)
EffecLive 05-27-01
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fr LOCATION N/A N/c PART F CONTINUED

anoni:l jrlinaca .-1^"i ^^d i € -^^^ao-Jcvr-uet' rr rreucssdL!i

! enc 1ng ;

Enrrinmcnf faei I ifieS.

A ran^rt- nn tha lendfi I l decnritrina fho fnllnwino'n ! s},vr uupv! rlf rr:

(62-10I.330 (3) (e) , FAC)

a. The current and projected population and area

c.

ha <errrad l.rrr l-he nrnnoqcd c i t c .

The anticipaLed type, annual guantity, and
source of solid waste, expressed in tons;

'Fho rnrinin:t-od f:ni I it-rr'l ifa.

Tl^e qnrrrce and tr"'ne of cower maFeria-I used for
the 1andfill.

Provide evidence that an approved laboratory shall
nnnr]rrct- \ttafar dtt:r I ts,, -^-; F^-.1 -^ Say ihe f ar:i I if W i nL juq I f Ly trlull r L Ur f,rrY rur ui rri

accordance with Chapter 62-160, FAC;
(62-701.330 (3 ) (h) , FAC)

Provide a statemenL of how the applicant will
demonstrate financial responsibrlity for Lhe cfosing
and long-term care of the landfill;
(62 -7 01. 330 (3 ) (i), FAC)

Describe (and show on a Federaf Insurance
AdminisLration ffood map, if available) how- the
landfill or solid waste disposal unit shall not be
located in Lhe 1OO-year floodplain where it will
restrict the fLow ot the 100-year ffood, reduce the
f amh^rarr/ \^rAf cr star:oe c:naci f v oF f hp f I nndnl:i nuuILt/v! q! 

-I
rrnlo<e comnenqafino qtnr:oc is nrn.rided- or result in auvL,'t/etr-uLr

washout of solid waste; (62-701-.340\4) (b),FAC)

Describe how the minimum horizontal separation between
waste deposits in the landfill and the landfill
property boundary shall be 100 feet, measured from the
toe of the proposed final cover slope;
(62-'t01,.340 (4) (c) , FAC)

Describe what methods shall be taken to screen the
landfi11 from publi-c view where such screening can
pracrically be provided; 162-70I.340 (4) (d),FAc)

s.

to

b.

d.

GENER,AI. CRITERIA FOR IJANDFILLS (62'7OA.34O,FAC) -_-__ N/C

2.

DEP FORM 62-701.900 (1)
EffecLlve 05-21 -A1-
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o". LANDFIIJIJ

I.OCATION

CONSTRUCTION

N/A N/C

REQUTREMEMTS (62-701 . 400, FAC)

Describe how the landfill shall be designed so that
solid waste disposal units will be constructed and
aln<od at -lannad infcrrralq fhrnrroh^"+ fh^ naairynaL I/rqrrrruq rrlLsr vaf D LllruuYlluuL LIls usDrYll
h6ri^^ n€ ts1-ra r.ndfill ; (62-70L.400 \2),FAc)

Landfill liner reguirements; (62-70r.400 (3) , FAC)

a. General consLruction requirements,'
(62-701,.400(3) (a) ,FAC) :

(1) Provide test informati-on and documentation
to ensure the liner will be constructed of
materials that have appropriate physical,
chemical :nrl mecheni r-al nronerf.i es to
nrarranF €: i I rrro .

Document foundation is adequate to prewent
1lner failure;

Constructed so bottom liner wi-l1 not be
advcrse lrr i mner.f crl h" f I rr.f rr^t i nns of theauverpLrf rLLtI/qeuvs vl rrvvuss

(5)

arnr rnd \^ra I ar . -

T)eqi cncd f o rFsi st
bottom finer located
ground water table;

Installed to cover a1f surroundlng earth
contact with thewhich could come into

^- I ^^^L-ts^wd>Le ur fgauffqLg-

cnmnn<itc lincrq: (62.-701 .400(3) (b) ,FAC)

(1) Upper geomembrane Lhickness and
nvnnarf i acp! ulJcr u rcD ;

(2\ Design Ieachate head for primary LCRS
inalrrdind leachate recirculation ifrrru a qsrrlj

annrnnri afc .

(3) Design Lhickness in accordance with Table
A and number of lifts planned for lower
<ni I d^mnoncnt

q

2.

(2)

(3)

(4) hydrostatic uplift if
below seasonal high

Sec5&AppC

DEP FORM 52-?01.900(1)
Effective 05-27-01

Page rb or 4u



fr LOCATION N/A N/C PART H CONTINUED
Double liners ; (62-'1 01.400 (3 ) (c) , FAC)

(1) Upper and lower geomembrane thicknesses

\2)

:nri nznnori_ i oq

Design I eachate head for primary LCRS to
limit the head Lo one. foot above the
1 iner;

Lower geomembrane sub-base design;

(4) Leak detection and secondary leachate
collection system minimum design criteria
(k > 10 cm/sec, head on lower liner < 1

inch, head not Lo exceed thickness oF
drainage layer);

Standards for geosynthetic components ;
(62-70r.400 (3) (d) , FAC)

(1) Field seam test methods
€l ^l ! -v^ aF I ^-aFLfcru DgdLllD orc au rsoDL
.ri el rl qf renof h f nr: the I

Geomembranes to be used
nnnfinrrnrr< cn:r'lr fa<f hl/ l-he manttf:cl-ttrFr'o}/qr,! Lepu !J

f)a<icn af )L -inch-thi ck nroi-pct irre lawareeorYrl

above upper geomembrane liner;

f)eqcrihc nneraf i.--r ^r -F^ F^ *v^ts-ect theucDur rlL vye!qurulldf PldlIF LU PreL

liner and leachate colfection system when
nl:cino fhe firsf Ievcr nf w^sttr aboveI/aqurrrY
)a ;rrh-th i aL nrnt. aaf irrc I arrcr

IJnpq oaomemhrancs i f -rserl mecf l-heilur ! YUV"'L

qnpcifical-ions in GRI GM13;

p\/a ocnmemkrr:nes. if rrserl . meef t.he
^-^^: €r ^^Lr ^-^ r- PGI aa97;>PCgrr rudLruf rD rrl

Interface shear strength testing results
of fhe actral comoonents which will be
used in the liner system;

r---^*.1 ^-.i'-.its-' rocFinn racrrlfc 
^f -^^h^FdIldl]bllll-ssl-Vl.Ly L---* vcurrsLD

'iF fl-rarr :va rrcaA in fha I inor c\t<l-am;

Hydraulic conductivity testlng results of
aan<rrnl- hcti n cl arr 'l 'i nerq i f thew Ar^ .'^^i

-- ---f --c uDcu

in the liner system;

Sec5&AppC

(3)

Sec5&AppC

to ensure all
qn har.on|. of thc

ininn m:t-orial .

shal1 pass a(2)

(3)

(4)

Iql

(6)

('7 )

_X_ _Sec5&AppD_ tA)

(e)

DEP FORM 62-701.900 t1)
EffecLive 05-2'l -0a

Page 17 of 40



fs LOCATION N/A N/C PART II COMIINUED

llan<rrnl-het ic qncci ficaf ion recrli rpmpnf s :

(62*70I.400 (3) (e), FAC)

(1) Definitlon and qualifications of the

(4)

designer, manufacturer, installer, QA
consul-tant .and laboratory, and QA program,'

Material specifications for geomembranes,
geocomposites, geotextil-es, geogrids, and
geonets;

Manufacturing and fabrication
specifications incfuding geomembrane raw
material and ro11 QA, fabricatlon
noycnnnal mra l i f .i ^-ts j 

^nd -^--i -ryI/9rovllrrur vuqf f !r!dLl urlD, -cattLl rrY
anrr i nmanl_ and nrnaorlrrroq nrrcrl anq I ri r ls!4urPrr.crlu arlu I,r Lrrar

seams, destructive and nondesLructlve seam
F^^Fl-^ -^-'- F^-Fl-^ l^^-r.ian Fv.testrlng, seam Lestrang -LocaLlon/ Lrequency,
nrnnajrrrp q:mnl o ^ I -^ -h,l -^^-^-1--sl ze ano geomemurane
repairs,'

Geomembrane installation specif ications
i nnl rrdi nn orrl- hr^rnrk nnnf nrm:ncF teql- i n-LrrY uq! Lrf wv! r!, v L uu L f rrJ /

geomembrane placement, installation
personnel- qualificaLions, field seaming
and testing, overlapping and repairs,
materials in contact with geomembrane and
procedures for lining system acceptance;

Geotextile and geogrid specificataons
including handling and placement,
conformance tesLing, seams and overlaps,
rcnair :nd nlecFment of soil materials! eygf!

and any overlying materials;

cennFf :nd oenaomnnsi te snor-i f i r-ations
I-^l.'il-^ L--rl I-- --; nl raamanfIIIUf UUf rr9 trdrluf ar19 drrq Pr ausLllsrrL t

conformance Lesting, stacking and joining,
renair and nl^r-ement of soil maLerials
and any overlying materiafs;

{?l Geoswnthetin clarr linpr snocjfications\]/
including handlrng and placement,
conformance testing, seams and overlaps,
renair. and nlacement of soiL material and
:nrr nrrar"l rri nc m:l- ori a l q .qlrf vvu! ,r,quvrfqfu/

Standards for soil- components
(62-1r0.400 (3) (f) , FAC) :

(1) Description of construction procedures
including overexcavation and backfil l ing
Lo preclude structural inconsistencies and
nrnaadrrrac fnr n l :ai na :nd cnmnacl- i no soi I
PrvusuurLD vv"Lt,ueurilJ uv++

component in layers;

(2)

(3)

(5)

(6)

DEP FORM 62-?01.900(1)
Effective 05-2'/ -AL

Page 18 of 40



Js LOCATION N/A N/C PART H CONTINUED

Demonstration of compatibility of the soil
.nmnonFni urith erf-g4f or Simulated
leachate in accordance with EPA Test
Method 9100 or an equivalenL Lest method;

Procedures for testing in*situ soils to
dpmonstrafe fl"ew mcef fhc snpr-ifir-atiOnS
for soil liners,'
(nccificefinnq fnr snil cnmnnnent of liner
including at a minimum:

(a) AllowabIe particle size
distribution, Atterberg limits,
shrinkage limit;

(b) Placement mojsture and dry density
criteria;

(c) Maximum laboratory- det ermined
c:f rrraf ar-l hrrdratrl in nnndrrnf irril- rrr,)/u!qurre uv,IeuvLr v f u-I

using simulated leachate;

Minimum thickness of soil liner;

Lift thickness;

Surface preparaLion (scarification) ;

Tlmc :nd ner.trnf acre of r'lav miner:al
within the soil component;

(5) Procedures for constructing and uslng a
field test section Lo document the desired
saLurated hydraulic conductlvity and
thickness can be achi-eved in the fie1d.

to

\4)

(2)

(3)

(2)

(4)

(d)

(e.l

(f)

(s)

Sec 3

Leachate colfection and removal sysLem (LCRS);
(62-107.400 (4) ,FAC)

: 'l'ha nri m:rrr and qecnnderrr T eRS rcntri rcmcnf q .
rrls I/r t"Lq!j qrrv puuvlrqqr]/

(62-1aI.400 (4) (a) , FAC)

(1) Constructed of materials chemically

(3)

resistant to the waste and leachate,'

Have sufficient mechanical properties
nrarranf nnl l:nca rtrdar hraqqrrre -

Have granular material or synthetrc
^a^t-avfiIa l-n nrarren|. nlnoaino-
YLvLU^Lrtv Lv I/rvverrL vavJ:rlrj /

Have method for testing and cfeaning
clnooed nines nr c^nl-inncni- desiong f61urvYYeq PrI/Up

reroutinq leachate around failed areas;

Sec 3

Sec 3

Sec 4

DEp FORM 52-701.900(1)
Effectlve A5-27 -AI
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fs LOCATION w/4 N/c

Sec 4

b.
PART H COIflTINUED

Prrmary IrUKS requlrements ;
(62-'1 0L.400 (4) (b), FAC)

(1) BoLLom 12 inches having hydraulic
conductivity t l x 103 cm/sec;

(2) Total thickness of 24 inches of material
nhami a:l 1 rr rggfglgnt tO the WaSte and
leachate;

(3) Bot.tom slope design to accomodate for
predicted settfement;

(4) Demonstration that synthetic drainage
materiaf, if used, is equivalent or better
than granular material in chemical
compatibility, flow under foad and
protection of geomembrane finer.

LeachaLe recirculation; (62-7a7.400 (5) , FAC) - - -N/A- - -

Sec 4

x Ann C_'rr .-

Sec 4

b.

c.

Ftacari l.ra canar: I nrnaadrrre< f nr rcri rcttl al- i novu YL ""...J
leachate;

Describe procedureJ for controlling leachate
runoff and minimizinq mixinq of leachate runoff
with storm water;

]]acnri ha nrnaodrrroq f nr hrF\ranl- i no ncrchcd waf trrflu ulvvLu }/lv v urrurrrj

condiLions and gas buildup;

Describe alternate methods for leachate
management when it cannot be recirculated due to
weather or runoff conditions, surface seeps,
..i '.r Lr --^L - r . ---^1s of leachatewtrtu-!tu\d/t1 >Prdy, ur eacvducu rcvc-
head on the liner'

Descrlbe methods of gas management j-n accordance
with Rule 62-10L.530, FAC;

If leachate irrigaLion is proposed, describe
treatment methods and standards for leachate
trtratmpnf nrior fn irrio:tion nrrcr fin;l coverFr tvr

and provide documentation that irrigation does
not contribute siqnificantlv to leachate
generation.

DEP FORM 52-701.900 (1)
Effective 05-27-01

Page 20 of 40



fe LOCATION N/A N/c PART H CONTINUED
Leachate storaqe tanks and leachate surface
impoundments; (62-'70r.400 (6), FAc)

a. Surface impoundment requirements; ---N/C---
(62-1or.4oo (6) (b) ,FAC)

(11 Documentation that the design of the
bottom liner will not be adversely
imnacl- ed hrr f lrrcl-r.^Li ^-^ ^€ FL^ --CUndf LLLP4UUCU Uy ! rUULUqLrvrlD Ur Urls Y!\

waLer;

Designed i-n segments to al]ow for
'insnecfinn and reoair as needed without
'i nf arrrrnl- i an nf c,-- -3rvt ce,'

nrnnrr'l zla-ian -amri ramont. <.ucffcral ugDryrr rguufrgrlrsrru-,

(a)

5.

(2)

(3)

(b)

(cl

(e)

Double liner system consisting of an
rrnner and lowe- 60 mil minimum
fhi aLnoc< aonmomh'r * -...-..* rane ;

Leak detection and coflecLion system
.,,its1- l- ,,.l--,,1.i^ ^^-.]..ar.irritsr' - lwaull lryuraurfu uvrruquLrvrL)/ z I
cm/sec;

Lower geomembrane placed on subbase
> 6 inches thick with k < 1x10-s
rm / <oo 6r dn an :nnrnrzarlvrrr/ vvv

oensrmthet ic cl:rr linef with
, . -^ 1K < rxtu cm/sec;

laai nn ^- l ^rr'1 rf i an f n nzadi nl-ugDIYrl udluufaLfurr LU PrsuruL
potenlial leakage through the upper
1 iner;

I-):iIrr incnanf inn ramtiramonfq and

notification and correcLive action
renrli rcmenFs i f -l eakaoe rel-es exr-eed
th:l- nrodi a|-cd hrz doqi on
n:larrlrl-innc.

ftescri nf i nn of nrocedrrros i- o nrFl/enL
upl i ft , if applicabl e;

Design cal-culations to demonstrate minimum
two feet of freeboard will be maintained;

Procedures for controlling disease vectors
and off-site odors.

(d)

\4)

{5)

(6)

DEP FORM 62-701.900(1)
Effective 05-27-01
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Ou I,OCATION N/A N/C PART H CONTINUED
Al.:nrro-nrarrnd I a:aha1- a <torede

Y!vq'ts

(62-'701,.400 (6) (c) ,FAC)

( 1 ) Descrj be tank materi al s
and ensure foundation is
support tank;

Lanks; ---N/A'--

of consLruction
sufficient to

\2)

(3)

f)o<nriho nrncedrrreS for CathodiC
nrofecf.ion if needed for the tank,'

Describe exterior painting and interior'Iinino nf fhc fenk to nrofect it from the
weaLher and the leachate stored;

Describe secondary containment design to
Fns'rrc adcrnratc can:ci trr vri 1' he nrOvided
^-r ^^---r r Lr r i L,. of material S ofd]IU UUTLLIJqLTVAf,fLy

construct].0n;

Tlescri he flcsi on i. - ram^\/F and d i sOOSe Ofrvu vepf,Yr

stormwater from the secondary containment
system;

Describe an overfifl prevention system
such as levef sensors, gauges, alarms and
shutoff controfs to prevent overfilling;

Tnsnecfions. corrective action and
rFnnrt i no rcmli remenLs ;

/:) orrcrf i I I nrerrenti on swstem rnreekl v:
\s/ Fruverrurvrr uJpuutLr YYevr!4j /

(b) Exposed tank exteriors weeklY;

(c) Tank interiors when tank is drained
or at least every three years;

Procedures for immediaLe- corrective
action if failures detected,'

Tnsnpcfion rcnorLs available for
don:rl- merl- rorli ornr

Underground leachate storage tanks; ---N/A---
(62-'7oa.4oo (6) (d) ,FAc)

(1) Describe materials of consLruction;

(2\ A double-walled tank design system to be
used wlth the following requirements;

b.

(4\

(s)

(6)

(7)

(d)

(e)

DEP FORM 62 -701 . 900 ( 1 )

Effective 05-2'7-01
raYe aL of 40



fs LOCATION N/A N/c PART H CONTINUED

(a) Tnterstitial space monitoring at
least weekly;

(b)

tc)

/-nrrnc i ^n hrn l- o^l- i nn nrnrli darl f nr

nri marv f.ank inf.er:ior and externaL
surface of outer shell ;

Interior tank coabings compatible
with stored leachate;

r'-ri- lrnd i d nr^tadl- i nn i n<nonf ad r^rpekl rz

and repaired as needed,'

(4)

Describe an overfill prevention system
such as fevel sensors, gauges, alarms and
shutoff contro1s to prevent overfilling
:nd nrnrri de f nr r^rFAk l1/ i nqnecf i nns :I ruyvv u +v!.v /

Inspection reports available for
dtrn:rtmpnf review.

Snhcrirrle nrorlided for routine maintenance of
LCRS; (52-70I.400 (5) (e) ,FAC) - - -N/C- - -

T.inor clra1- amq .^ndf v'1^tsi^h ,$'r'l i tsr' AqCltranCe (COA) :lrrrsr o)/DLUilrr evrrDLLuuLrvlr lluaffLJ \eYn/ |

(62-7 01 .400 ('/ ) , FAC)

Provide CQA Plan including: ---N/C---

(1 I Snecifica|ions and construction\r/

ranrliramanfs fnr I iner s\/si-em:! vYur! u'L'er

(3)

Deta i I ed descrint i nn nf n're l i l-w canf191
ra<l- i na nrnaadrrrpq and f remrenc'i es' -Luru, IiJ

Identification of supervising professional
englneer;

Tdanl- .i f tr reqnnnqi Ll 1 I !-- -*J -.,rL^-.i f W Of
' uurrLr!) !uuyvrlrflaf f LV d]]u auullur rLJ vr

: l l :nnrnnri a|-o nroan i zaf i onq :nd 1-f-_*__ _,.- ---*,(ey
norqonncl inrrnlrred in the construcLaon
nrni oai- .

qf^tF mr:l i f i caf i nnq nf eOA nrnfessionaf
anainaor rnd errnnnrf nar<nnna'l .

Description of CQA reporting forms and
documents;

(d)

(3)

(2)

t4I

(s)

(6)

DEP FORM 52 -701.900 ( 1 )

Effecti"ve A5-21 -0I
of 40



Oe LOCATION N/A N/C PART H CONTINUED

An i ndenendenf I aboratorv experienced in the
faef i na nf aaoqrznl-hpl- i cq fo ncrfnm rcntt i radLsD u LrrY v! yuvrl rru
cescr-nq,'

Soil Liner CQA (62-701.400(B)FAC) ----N/C-

b.

Documentation that an adequate borrow source has
been focated with Lest results or description of
the field exploration and laboratory testing
program to define a suitable borrow source;

Descrint-ion of field test section consLruction
and test methods to be implemented prior to
liner instal-lation;

c Ttpscrinf ion of f ield test methods l-ncluding
rejection criteria and correctlve measures to
insure proper liner installation.

surface water management systems ; (62- 701 ' 400 ( 9 ) , FAC) -N/c-

a. Prov'i de a copy of a Department permit for
stormwater conLrol or documentaLion that no such
narmil. iq rcmli rcrl ,
Pur "rLu

Desiqn of surface water managemenL system to
isolaLe surface water from waste filIed areas
and to control stormwater run-off;

Details of stormwater control design including
retention ponds, detention ponds, and drai-nage
ways;

Gas. contr.ol systems; (62-'707.400 (10),FAc) ---N/C---

a. Provide documentat.ion that if t.he 1andfill is
receiving degradable wastes, it will have a gas
control system complying with Lhe requirements
of Rule 62*'704.530, FAC;

For landfills designed. in ground water, provide
documentaLion that the landfill will provide a degree
of protection equivalent to landfills designed with
bottom finers not in contact with ground water;
(62-ior.4oo(11),FAc) ---N/C---

10.

DEP FORM 62-701.900(1)
Effectrve 05-21 -AI
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o-. HYDROGEOTOGTCAL IIWESTTGATTON REQUTREMENTS (62-70L.410 (1), FAC) - - - -N/C-

s IJOCAATON N/A NIC

h

c,

f.

S.rhmit 2 LrrdrnoFnlncical in'req1-ic:t.ion and sife renoft
i nnl rrd.i nry :f I eaql- rL^ t^r I ^..1-^ ; f f OfmatiOn:rrruruuf lrY oL l9aDL Lrrs rvr rvwrllY f r

: Doai nnrl :nd -.i f a anaai f i a aoal norrd . n s9 Lurlaf qlru Df Lc DPSL I L t L YcvruY/ and
hrrArnnanl nnrr.

DirecLion and rate of ground
water flow including seasonal

Background quality of ground
water;

h.

Any on-site hydraulic connections between
aquifers;
qihc stref iorenh-- --r ^-"r€^'- ^L-':acteristicsorLc DLt aLrYrql/t'/ dtru d!:[u I I cl urfai

l^r tant i-ina I rrrorc cami -annfinin^ I rnAl UI UUlll IIIf ]]Y J O/Lr D evrL!rrlfrl9 f dysID, qlru

all aquifers befow the landfil1 site that may be
affected by the landfill;

ftoc-r int i nn nf innnorenhrr qni I f mcq enalucDUr fPLr v1r vL LvyvY I qPtlI ,

surface waLer drainage systems;

Tn\/Fnf nrv of al I nrr]^rl i c :nd nni rraf-e water wef 15f rrv ulrLv!1

wiLhin a one-mife radius of the landfill
including, where avajfabfe, weff top of casing
and botLom elevations, name of owner, age and
lratda nf o:ch r^ra I -l <l- raf i oranhi c trni f screened -uDqvc
well construcLion technicrue and sLatic water
1eve1,'

r.rarr i F-. rnA I ^^-f^ -*'- ^-; -+ i -^ aontaminatedluelrLaly dlLu ruudLs dlty c^l >urrrY \
areas on the site;

rnclrrele : mAn sirorvino fhc lnr-atinns of a1fs LrLuy

nnf :hla rral lc u,i l- fiin 500 f eet, and alI cOmmunityyveuvre

water suupply we11s within 1000 feeL, of the
waste storage and disposal areas,'

Rennrt sicned se:lcd and dafed hw PE or PC.

water and surface
variations;

water and surface

d.

I

DEP FORM 62-701.900 (1)
Erfectlve a5-2 t-tr
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o". GEOTECI{NICAL INVESTIGATION REQUIREMENTS

T,OCATTON N/A N/E

(62-707.4r0 (2), FAc) --- -N/C- - --

s

b.

d.

Submit a geotechni-ca1 site investigaLlon report
dpfinino Ihc enoinccrin- nrnnert- ios of the Site
inalrrrlin- :f loret. t- ho fal lnruina.uaru !vrf vvY:rrJ.

a. Description of subsurface conditions including
soil- stratigraphy and ground water table

e.

conditions;

Thr.^-f .iarFa €nr f ha nraqanaA nf mrrck nrerri ottslwf ltvcDL LYALs rV! LrrL Pruour rtLuur\, Irre
f i I I ed arF^q qnf t- o-nrrnd I i noampnts and sink

holes;

Estimates of average and maximum high water
table across the sit.e;

F^."-i-+; ^- --- l,,^i a i nnl rrrli na.f 9ulludLf url drrdryDrD rlruf uurrlY.

(1) Foundation bearing capacity anafysis,'

(2) Total and differentjal subgrade setLlement
:nr-l rreic.stL4tleLe,

f"\ Qlnna ef:hi"l il-rr:nalrr<iq.
\J/

Description of methods used in the investigation
and includes soil boring 1ogs, laboratory
results, analytical calculaLions, cross
oanfinne inl-arnrgl4tiOnS and COnCI11SiOnS;

An evaluation of fault areas, seismic impact
znnFq and rrnstable areas as described in 40
CFR 258.a3, 40 CFR 258.14 and 40 CFR 258.I5

f.

Fennrt sioneri soaled and dafcd bv PE or PG.

DEP FOR]\I 62-701.900 (1)
Effective 05-27-01
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o'. VERTICAIJ EXPANSIoN oF IJANDFIIIIJS (62-70L.430, FAc) - - - -N/A- - - -

T,OEATTON N/A N/c

3.

6.

Describe how the vertical expansion shall not cause or
contribuLe to leachaLe leakage from the existing
landfilI or adversely affect the closure design of the
existing landfill;

Describe how the vertical expansion over unlined
landfills will meet the reguirements of Rule 62-
701.400, FAC with the excepLions of Rule 62-
701.430(1) (c),FAC;

Provide foundation and settlement analysis for the
verti-ca1 expansion;

Provide total settlement cafculaLions demonstrating
that the final elevations of the lining system, that
gravity drai.nage, and that no other component of the
dacinn wi l l ho :drror<olrr :fFanfed.

Minimum stability safely faclor of 1.5 for the lining
system component interface stability and deep
stability;

Provide documentation to show the surface waLer
management system will not be adversely affected by the
vertical expansion;

? Prnrli de o:s I I --i ^- - rn nrelrenf accr:mrt l ation of\Jqr uvllLrui usD LYI lD Lv

gas under the new finer for the vertical expansion.

DEP FORM 62-701.900 (1)
Effective 05-2'l -01
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o'. LANDFTTTL OeERATTON REQUTREMENTS (62-70\.5O0,FAC) --- -N/C-

Provide documentation that landfil1 will have at least
ona frained r-nerafnr drrrinrr onerafion and at least one
l- r: i naA cn^f t- 6r .t- ^--h ,.,^-l-i ^d F-.*: eacn worKang race,'
(62-70].. s00 (1) , FAC)

Provide a landfill operation plan including. procedures
for: (62-10r. 500 (2 ) , FAc)

l-

c.

/l

f.

Designating responsible operating and
mainlenance personnel,'

Contingency operations for emergencies;

^nnlrarlinn frmas of waSte received at therY Ll yuL

landfi1l;

g.

h.

1

Weighing incoming waste;

Vehicle traffic control and unloading;

Method and sequence of filling waste;

Waq1- p cnmnect ion ^*t --- r j ^^& t ^- :f cover,'v{dDLc uurrPo9Lfvrr dIlU dyPffLaLfurr \

Operations of gas, leachate, and stormwaLer
controls,'

rr1-|^* 
-'-l 

if'. -^ni IarinavvdLc! \4uarf uy lLLvrrrLvrrlrY.

nr-i-r-..i-.i-^ --i ^l aanino the l eac\3te COlleCtiOnlYl4rrrL4f rl r rlv arru uf sorrrrrY
system;

Provide a description of the landfill operation record
Lo be used at the landfill; detai.ls as to location of
where various operatj-enaf records will be kept (i.e.
FDEP permit, engineering drawings, water quality
records, etc. ) (62-70I.500 (3) ,FAC)

Describe the waste records Lhat will be compiled
mnnl- h l rr and nrnrz ieierl i- a the Denerf mFnl- ctt;-terl w:rL'vrlLrrf )/ 

qrrs 
I/!v v

(62-7or.5oo (4) , FAC)

Describe meLhods of access control; (62-'10L.500 (5),FAC)

Describe l-oad checking program to be implemented at the
landfill to discourage disposal of unauthorized wasLes
at the landfill; (62-70L.500 (6),FAC)

Describe procedures for spreading and compacting waste
at the landf i1l that i-nclude: G2-70a.500 (7) , FAC)

W^sf tr I awer f h'i ckness and cornnacf i.onrYqu uu !q1ur

Fronrranni oq .

5.

DEP FORM 62-701.900(1)
Effective A5-2'/ -AI
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fr LOCATION N/A N/C PART L CONTIMJED

Snaci a'l ennci deration5
nl ar-od ahove l i ner and

fnr f i rst l:wer of waste
leachate colfection

system;

al nnac nf nal l runrLi na f aao and qi da crarlcqJfvPeo

rhnrro I anrl qrrrf rca nl :nned I .i f.f dchFL- n"vi ravv, I/rqrlrlu L qsI,,LIrD UU! IrlY

^hor:t 
r An .

Maximum width of working face;

Deqcrinf inn of frrnc nf inif ial ?a\ret to be used
af f he f ar:i l i tv t.hat controf s:

(1) Disease vector breeding/animal attraction

(2) Fires

(3 ) Odors

(4) Blowing litter

(5) MoisLure infilLration

Procedures for applying initial cover includi-ng
mlnimum cover freguencies;

Procedures for applying inLermediate cover;

Time frames for applying final cover;

Procedures for controlling scavenging and
^-1..-^ih^DAr V OY rrrY .

naen-infinn 6f litstar h^ri-i-- malhods.

Erosjon control procedures.

d.

b.

C.

h.

I

).
k.

9.

DEP FORM 52-701.900(1)
Effective A5-2'7 -AI

I.)eqcri lre oner:f i ona I nrncedttres f or ' - -^rentIEdUlIdLg llldrrdvctL

including; (62-707.500 (B) , FAc)

a. Leachate leve1 monitoring, sampfing, analysis

c.

and data resufts submitted Lo the DeparLment;

operation and maintenance of leachate coll-ection
and removal system, and treatment as required;

Procedures for managing leachate if it becomes
regulated as a hazardous waste;

Aqreements for off-site discharge and treatment
of leachate;

/-nnf inaonnrr n-l an ^-l-- r^^-hate rirrrinoLUrluarlYcrruf Prall LUr ltLdlrdga1ly LgdLllaLe uuLf,rlY

emergencies or equipment probl ems;
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fe I,OCATION N/A N/c PART L COMTINUED

Procedures for recording quantities of leachate
nanar:l-ad in n:1/a^-. --r r-^r.'^.1 -^ thiS in the9EIrCt dLgU !tt 9dL/ uay qrru irrLruuf,rrY

^nAr:i1nd 
YAt^rd.

Procedures for comparing precipitation
evneripncpd af the 1andfill with leachate
;:: ; ;; ; ;-;;*'; ; 

" 
; 
'';"; - i". i 

" 
Jr "" 

- -. 
r' r 

= 

- 
t 
"i"rma 

t i onYurr!r qL rvr

in the operating record;

Procedures for water pressure cleaning or video
inspecting leachate colfection systems.

Describe how the fandfill receiving degradable wastes
shall implement a gas management system meeting the
requirements of Rule 62*701.530, FAC;
(eiqot.5se (e) , FAC)

Tlocnril.ra nrnnodrrre< for nnerltino --l -^l-.L-i-i-^ FL^
s. ---*-- dllu LLLdlllLdalrflrg Lllc

landfill stormwater management system to comp'ly with
f.he reorrirements of Rule 62-'707.400 (9);
(62-1or.5oo (10),FAC)

Equipment and" operation feature requiremenLs;
(62-7oL. soo (11) , FAC)

a. Sufficient equipment for excavating, spreading,
compacting and covering waste;

b.

c.

ppcor\/c ccnrinmenf nr ^rr:natFrnenfs to obtainv e vYurY,'r!

addiLional equipment within 24 hours of
breakdown,'

CommunicaLions equipment ;

Dust control methods;

F'irp nrnfcr-fion c^.^^Lr-r!i ^^ ^*' :rocedures forI r r s PrvuL edlJquaa I uJ gD arfu (

nnt- i €rri na I nn:l f i re denarfmenf arrthorities in,rvLr!/frrY fvLu

emergencies;

Lilter control devi-ces;

c.; --- i-,{i ^-f 
.i-r nnoy:l- inn arrt. hnri j- rr i- raf f i coI9rI> r rturuou Lrry vPsrqL

f lnr^r hnrrrs of oneref i nn d i snosal resLrictions .rlvw / rrvq!s vr vyvrse+vrr/

Prorlide a desr-riDtion of aIl-weather access road,
insidc ncrimefer road and other roads necessary for
access which shall be provided at the landfill;
(62-707.500 (12) , FAC)

Additional record keeping and reporting requirements;
(62*701.500 (13),FAC)

g.

10

l1

I2

13.

DEP FORM 52-701.900(1)
Effective A5-2'7-0I

Page 30 of 40



fe I,OCATION N/A N/C PART L CONTINUED

Records used for deveJoping permit applications
and supplemental information maintained for the
design period of the landfrll;

Monitnrind infn-*^.r^* ^^r jL.--tsrfn andI'rVlll UVLllrY f Ir!v!llldL LUiI, UAf fUIaLf\

maintenance records, copies of reports required
by permit maintained for at least 10 years;

Maintain annual estimates of the remaining life
of constructed landfilfs and of other permitted
areas not yet constructed and submit this
^^f ; --ts^ -nnr1- l I rr Fn l- ha i.]ahar|. manl- .gDLfLLLdLC dlllru4fry uul,qr

Procedures for archiving and retrieving records
which are more than five year old.

a.

b.

DEP FORM 52-701.900 (1)
Effective 05 27 01
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1^'. WATER QUALITY AND LEACHATE MONTTORING REQUIREMEIfIS (62-70I.570, FAC) ----N/C-

T,OCATTON N/A N/C

1. Water quality and Ieachate monitoring pLan shal-- oe
submjtted describing the proposed ground water, surface
!'-!^.. --^ r^-^h-*e monitorinq svstems and shall meet atwq ugr af lu rgalf tq L(

least the following reguirements;

b.

Based on the information obtained in the
hrrdrnaanl ani n:l i -"^-ts i ^-f i ^- -h^ d i ^-^^ ^-f ^/-lrtyuLvYgufuYfudf fllvcDLfydLrull allu Dlyrrsu/ uaLsu

and sealed by the PG or PE who prepared it;
(62-1 01,. 5l-0 (2) (a), FAC)

n r r ^-**r i -- ^-r ana I ws.i s nref ormed inAf I >d[rP r rrry alru
accordance with Chapter 62-160, FAC;
(62-70r.510 (2) (b) , FAC)

Ground water monitoring requirements ;
(52-701,.s10 (3) . FAC)

(1) Detection wells l-ocated downgradient from
and within 50 feet of disposal units,'

\7)

n^,.,-^--^i anf aam^r i --^^ r.'^ I I d -d raffir'i rad.uuwl]vl d_uIcIrL uutltPl f dllgc wcf f D qD r sL1urr su,

Background wefls screened in all aquifers
below the landfill that may be affect.ed by
tha Iandfill

Location information for each mon.itoring
well;

r.'^ r r ---^l-- -^ lrpej- Fr f han 5oo feetvrsar DlrqvrrrY llv YrsaLsr
apart for downgradient wells and no
-TaalFY t-hrn 1 Cnn +^^i' :n:rt- fnrYrgqLUf JUv IegL aP4IU rvr
"noradient r*clIs rrnless sife sn-cific
nnndil-innc irrcl- i frr : l forn:l-o vrel lue u J I f

spacings;

Welf screen locaLions properfy selected;

Drnnadrrrac fnr nrnnorlrr :h:ndnninr*l --*''*-..*,.J
maniFnrinn r^ralIc

Dcfeiled descrintion of detection sensors
'i f nrnnnsod

(2)

(3)

(4)

r,f/

(6)

(8)

DEP FORM 62-701.900(1)
Errectlve t5-z t-tr
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fs I,OCATION N/A N/C PART M CONTINUED
Surface water monltoring requirement.s;
(62-107. 510 (4 ) , FAC)

(1) Location of and justification for all
proposed surface water monitoring points;

. (2J Each monitoring location to be marked and
i t.c ir^ci f i nn dafarmi nod hrr : rcoi ql-erod

Florida land surveyor,'

Leachate sampling locations proposed;
(62-',707.510 (s) , FAC)

Tnitial and routine sampling frequency and
requlremencs; \62- IUr. 5-LU (b,, IAU/

(1) Initial background ground water and
surface waLer sampling and analysis

(2)

rodl1r TAmOnfC.

Routine leachate sampling and analysis
rearri romanl.q.

Routine monitoring well sampling and
analysis requi rements ;

Routine surface water sampling and
analysis requirements .

(3)

f]acnriho nrnccdrrrcq fnr imnlemcni-l-- ^-'^r"^Lr ^-vu P!vuuvuIsD r vr f,tL'PaLtL'urruIrr9 cvaf uaLf,vrl
mnni t-nri no nrprrc-F --C correctivetLtullrLvrflrY, PLcvcflLfurl lltsoDu!sD qrl\

action as required; (62-10L.510 (7) , FAC)

I^Tif ar arrrl i l-rr mnni f nrind ran^rf rcmri vamanl- q.vIaLEl Yuqrf LI t'tv,rr uvr rrrY

rc?-79a.510 (e) , FAC)

(1) Semi-annuaf report requirements;

(2) Bi-annual report requirements signed,
dated and sealed by PG or PE.

d.

e.

\4)

9.

h.

DEP FORM 52-701.900{1)
Effective 05-2'1-Ar
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O,,. SPECIAL WASTE HANDLTNG REQUIREMENIS

LOCATToN N/A N/C

(62-107.520, FAC) nr /^

Describe procedures for managing motor vehicles;
(62-107.520 (1) , FAC)

Describe procedures for landfilling shredded waste;
(62-10r.520 (2) , FAC)

Describe procedures for asbestos waste disposal;
(62-70L.520 (3) , FAC)

q

].laeari ha nrnnadrrroq f nr rli qnnqal

contaminated soil ; (62-701 .520 (4)

f)e<nri i-'o nrncodrrres f nr di snos: lr!v yrvves

(62-10r.520 (s) , FAC)

^r 
minadohanl- nf

E'A'\

nf l-'inlnniaa I r^r:<l-aqvY r usf

GAS MANAGEMENT SYSTEM

T€ENT+oN

DEP FORM 52-701.900 (1)
EffecLive 05-27-0I

lnformation required in Rules 62-107.320\7)
62-701,.330 (3) , FAC supplied;

Tnformation required in Rule 62-'707.600(4), FAC

supplied .where refevant and practlcaf;

Estimate of current and expected gas generatjon
rates and description of condensate disposal
meLhods provlded;

PART O COMTINUED

Description of procedures for condensate
^^*-r ; -.^ ---l,,-.1 -^ --^ .lrts r vannvr i -^ ^rarri ^ad 

.
5d.lllfJraI19 | d!LdLy L I rlY dlru udLd rsPvr urrrY yr

REQUTREMENTS (62-1Or.530,FAC) -----N/C----

1. Provide the design for a gas management systems Lhat
will (62-70a.530(1), FAC) :

a. Be designed to prevent concentrations of
combustjble gases from exceeding 25?; the LEL in
strucLures and 100% the LEL at the property
boundarv;

b. Be designed for site-specific condltions;

D^ 
^^-.i ^-^.1 f ^ -odrrco oeq nrFssttre in theDg ucDfylrsu LU !suuus YqD y!sppqrL

interior of the 1andfill;

d. Be designed to not interfere wiLh the liner,
feachate controf svsLem or finaf cover.

Provide documentation Lhat will describe locations,
construction details and procedures for monjtoring gas
at anrlcient monitoring point.s and wiLh soil monitoring
probes ; (62-70r.530 (2) , FAC) :

Provide documenLation describing how the gas
remediation plan and odor remediation plan will be
implemented; (62-107.530 (3 ) , FAC) :

r--^r.ir'1 ^-d f:aili|.joc. (,62-701.530(5),
ldllulafr YaD rsLUVsry !qerffurep/ , trar-\

and

b.

s $rl.A lrl€

c.

Page 34 of 40



Clnsrrre nlan nrnrridod descrihino methods to
.-nl-rnl aes :ffcr roc^lrFr\/ faci I i frr gg"*u"

Yqp 
qr

operation and any other requirements contained
:.n Rule 62-101.400(10), FAC;

Performance bond provided Lo cover closure costs
i f nof al readv included in other landfil-l
closure costs.

REQUTREMENTS (62-701.6OO,FAC) ----N/C----

1. Closure schedule reguirements; (62-10L.600 (2),FAC)

a. Documentation that a written noLice including a
schedule for closure will be provided to the
Department at least one year prior to final
receiPtl of wastes;

Notice to user requirements within 120 days of
final receipt of wastes;

c. Notice to pubJic requirements within 10 days of
final receiPt of wastes.

2 Cf nsrrre ncrmi t oenFr^ l recnri r:ements;
(62-1or.6oo(3),FAC)

Application submitted to Department at least 90
r--.^ -.-i^- r^ F.l--l ro^ainr nf r^r:cfgg,.u4yD I/rrui

Closure plan shall incfude the following:

(1) C]osure reporL;

(2) Closure design plan;

(3 r Closure operation Plan;

(4) Closure proceduresi

(5) Plan for long term care;

b.

(5) A demonstration that proof of financial
responsibility for long term care will be
provided.

Cl nsrrrc rcnnrf pp6nri ramanf-c, (c._1qI.600 (4) , FAC)!el/vL

a. General- information reguiremenLs;

(1) Identification of landfil-1;

f.

P. IJANDFILL FINAL CLOSURE

DEP FORM 62-701.900 (1)
Effective 05-2?-01
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fs LOCATION N/A N/C PART P COMTINUED

Location, description and vicinity map;

Total- acres of drsposal areas and landfifl
property;

T,eoa I nrnnerf rr daqcri nf i nn .
rPLfvra/

History of landfill;

ldentification of types of waste disposed
of at the landfi]].

Geotechnical investigation report and water
guality monitoring plan reguired by Rule
62-10r.330(3),FAC;

Land use information report indicating:
identlfication of adjacent landowners ; zor.ing;
nroeanf I rnri rr<o< - anrf rn:dc hi nlrr^/ -.r:...jays
riohf-of-waw or easemenLs.

ionnrl- nn :aftt^ | ^v h^F^hii -; --- midr^ti-n af--LPv! uqr ui PULslrLfar YoD
landfills containing degradable wasLes which
would all-ow inigration of gas off the landfill
properLy;

ReporL assessinq the effectiveness of the
landfil1 design and operation including resufts
^f ^a^l-6dLn.i ^. 1 I h-,-df i arf i anc crrrf :na r^ril-aruf \.4svusulfrrrsal rllvcDLrYaLrulrr,

and storm water management, gas migration and
concentrations, condition of existingi cover, and
nature of waste dlsposed of at the landfi11;

|- l oqrrrc ricq'i on remri remenl- s tn he i_nCf Uded in the
closure design plan: (62-101,.600 (5) , FAC)

a. Plan sheet showing phases of site closi-ng;

Drawings showing existing topography and
proposed final grades;

Provisions to close unit.s when they reach
rnnrnrrari do<i an di-rr.- -r-^ *lmenslons,'

Final el-evations before settfement;

cido clnna dacinn innlrrdinn hanaha< i-arri-a<

down slope drainage ways, energy dissipators and
discussion of expected precipitation effects;

Final cover .installation plans including:

(1) CQA plan for installing and testing final
cover;

(2)

(3)

(4)

(5)

(6)

b.

b.

d

DEP FORI,4 52-701. 900 (1)
Effective 05-27-01
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fs LOCATION N/A N/C PART P CONTINUED

Schedule for installing final cover after
fin:l rocoinf af r^reqto.

Tlaqnri nf i nn nf drarrohf - roqi qf :nl- qneci aq

to be used in the vegetaLive cover;

Ton or:rii enf dec idn t. m:vi mi za rrfnof f and
minimize erosion;

Barrier soil layer design;

Erosion control vegetation;

Geomembrane barrjer layer design;

Geosynthetic clay finer design i f used;

^L-'-jriL-- ^-^.---la nf fhc an\tQr qt/SoLdu! r aLy qrrqrybrl ,, - -- -r-raa* "rrO

\2)

Y.

(5) Provisions for cover material to be used
for final cover malntenance.

Final cover design reguirements:

(1) ProtecLive soil layer design;

(3)

(4)

\2)

(3)

(41

(5)

(6)

h.

t-hc dicnnscd waSte.

Proposed method of stormwater control;

n-^^^^^l 
-^FL^i ^F ^^^^^- ^^-f-^lrruPubcu ilLcLlfuu vr d9ucDD LUrIL!vr,

Description of proposed finaf use of the closed
-l :ndfil-l if anrr.

| 
1L 41'f 

'

Description of the proposed or existing gas
management system which complies wrth Rule 62-
701 .530, FAC.

Closrrro onerafion -r^* ^L-rr i-^r''Ce'
vl/u!qLlvt! Pidrl >lforf affuru\

(62-1oL.6oo (6) , FAC)

a. Detailed description of actions which will be
taken to close the landfi11;

b. Time schedule for compfetion of closing and long

c.

trerm care;

Describe proposed method for demonstrating
f inancial responsibility ;

Tndi a:t- o :nrr :ddi l- i ana l omri nmenl- :nrl ncr<onncl

nopricd f n r-nmnl ete Closure.
d.

DEP FORM 52-?01.900 (1)
Effect-ive 05-27 -0L
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fs LOCATION N/a N/c PART P CONTINUED

f)crrel onmenf anri i mnl eme.nf.at.i on of Lhe water
--,-rrr-- -^-.i5^-i-r nlen rccrrired in RUIe 629u4f r Ly r rrY I/
701.510, FAC.

Development and imp'lementation of gas management
system required in Rule 62-'70I .530, FAC.

,lustificaLion for and detailed description of
nrnncrirr-es tn he fnl lnured fnr f omnnr:rw r-losrrre of t.heP! vuuuq! uD
'lrnrlfill if docirad. (A)-1aI GOO(11 FAa")

. fl vupr!ug,

DEP FORM 62 -?01. 900 ( 1 )

Effective a5-21 -aI
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oa CLOSURE PROCEDURES

I,OCATION N,/-A

(62 707.610,FAC)

N/c

\1 /^

7.

LONG TERM CARE REQUIREMENTS

1.

2.

3.

4.

FINANCIAIJ RESPONSIBILITY

DEP FORM 52-701-900 (1)
Effective 05-2?-01

survey monuments ; (62-70!.670 \2),FAC)

Final survey report ; (62-10L.510 (3 ) , FAC)

Certification of cl-osure construction compfetjon;
(62-701.670(4),FAC)

Declaration to the public; (62-70L.670 (5),FAC)

official date of closing; (62-'70r. 610 ( 6 ) , FAC)

Use of cfosed landfill areas; (62-107.610(7),FAC)

Rel-ocation of wastes ; {62-'70L.610 (B) , FAC)

(62-10r.620, FAC) - - - - -N/C- -- -

\r-i-F-l-;-- +l-,a nrc cnl lonl- inn rnd mnnil-nrino qrrqf em:l'rda1lLdlllf 1I9 LrIs YaD uuf ruL rlrY oJ D uurt"
(62-10r.620 (5), FAC)

RighL of property access requlrements;
(62-tor.620(6),FAC)

Successors of inLerest requirements;
(62-10L.620 (7) , FAC)

Rcmri rcmcnl-q for renl acemenf of moni fnri no dcrri ceq'r\uYua! u,L'ur

rc2-'7A7.620 (e) , FAC)

R aanmnl af- i nn nf -1 nna l-arm drr^ ^i --^^ -- /l d^--l od krrrJ. UVrrLPfCLrUrr U! rurrY Uslrtl uoLE DfVllCU dIIU Dgdf Cu !J
professional- engineer (62-707.620(10), FAC) .

REeurREMENrs (62,701.530,FAC) ---N/C---

Provide cosL estimates for closing, long term care, and
corrective action costs esLimated by a PE for a third
party performing the wor-k, on a per unit basis, with
the source of estimates indicated;
(62-10r.630 (3)&(7), FAC) .

Descrihc nror:edu-cs fnr nrnrridind annua] COSt
-i-i,,^F*^-F^ f^ fL^ h^h-vF'-^hf L--^.1 On inflation andduJ u>LlllgllL> LU Lrrg uePaL Lrlrsrru uqDsr

r-hanoes in f he r:l osi no 'l nno-term r-:re . and correr:t i-ve
action plans; (62-70L.530 (4) &(B) , FAC) .

Describe funding mechanisms for providing proof of
financia] assurance and include appropriate financial
assurance forms ; (62-70I.630 (5) , (6) , & (9) , FAC) .
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o,. CERTIFICATION BY APPI,ICANT AND ENGINEER OR PUBIJIC OFFICER

Applicant:

The undersigned applicant or auLhorized representative of

1501 Omni Wav

OMN] WASTE OF

OSCEOLA COUNTY, LLC. is aware that statements made in this form and attached

informaLion are an application for a MINOR MODIFICATION Permit from the
Florida Department of Environmental Protection and certifies that the information in
this application is true, correct and complete Lo the best of his/her knowledge and
belief. Further, the undersigned agrees to comply with the provisions of ChapEer
403, Florida Statutes, and all rules and regulations of the Department. It is
understood that the Permit is not transferable, and the Department will be notified
prior to the sale or legal transfer of Ehe permitted facilit.y'

-) \.. / t .. t/: I/ !.,', I
\.- -'',ldo;w -. i''i- :.a't't*

qr dhif rrra Af Ahn f a 
^l-t 

ar- larorrt

Shawn McCash- Senior Vice President

smccash@wasLeservice s . com

AtLach letter of authorization if agent
^^rn^rrl-a nf f i nor

A\rushman Cupta, S.enior Enqinieer
Name and T:t.ie (pIeas-- type)

s4023

(please affix seal)

Mailing Address

St. C1oud, Florida 34'7'73
City, State, ZiP Code

(40'7 ) B9r -37 20
TelePhone Number

/Date: j.'i,..'2--.':t

is not a governmental official, owner, or

City, State, ZiP Code

aqupta@qeosvnLec. com
E-Mai1 address (if available)

professional Engineer regisEered in Florida (or PubIic Officer if authorized under
Sections 403.707 and 403.7075, Florida Statutes):

This is to certify that the engineering features of this solid waste management
facitity have been designed/examined by me and found to conform to engineering
nrincinles aoolrcable to such facilities. fn my professional judgment, this
facility, when properly maintained and operated, will comply with all applicable
statutei.rtf the-State of f'lorida and rules of the Department. It is agreed that the
under.siEnec will provide t-he applicant with a set of instructions of proper
mai-n!.enance and operation of t.he faciliLy.

14055 Riveredqe Dr. Suite 30Q -Mailing Address

Tampa, Florida 33637

(813) 558-0990
Telephone Number

eavs' 22 N:L'7 J] [.t:t7c\

DEP FORM 62-701.900 (1)
Effective 05-27-01
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Appendix B

GSE BROCHURE FOR PERMANET GEOCOMPOSITES
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Introducing... GSE PermaNet Geonets

PermaNet geonets are manufactured with a biplanar structure (U.S. patent
pending) that is specifically designed to sustain high stress. The design elements
that endow PermaNet geonet with exceptional properties are its unique strand
structure, vertical strand orientation, and high junction strength. The difference
between PermaNet's structure and that of conventional biplanar geonets is
clearly visible by comparing their samples. While the strands of the conveptional
biplanar geonet are positioned at a definite angle with respect to the vertical, this
angle is zero for the PermaNet geonet. You can also see that the PermaNet
strands are much bulkier and their junctions are much sturdier. The strand
compression and rotation that cause compression creep in biplanar geonets,
therefore, is virtually absent in PermaNet geonets. The resulting capacity of
PermaNet geonets to withstand higher loads for much longer times results in
sustained high transmissivity.

When your project requires high transmissivity at high stress - or you simply want
a higher factor of safety - PermaNet geonets and geocomposites are clearly the
materials of choice. Please contact us for further information to address vour
specific needs and concerns.

, .: , 1 I ,, . ..1r /i ,t;lr;:;

A conventional Biplanar Geonet and Geocomposite

GSE Lining Technology, Inc.



A PermaNet Geonet and Geocomposite

Superior Compression Strength with PermaNet Geonets

One of the most important properties of a geonet is its compression strength - the
stress level at which its ribs bend or collapse during a compression test. The
transmissivity of geonets and geocomposites decreases sharply after such
bending or collapse - often by an order of magnitude. lt is therefore crucial that
the compression strength of a geonet be high enough to withstand overburden
stress throughout the design life of a project.

The graph on the next page illustrates the difference in stress-compression
behavior between a conventional and a PermaNet geonet. Note that the
PermaNet is not subject to the distinct roll-over that is typical of biplanar and
triplanar geonets. This means that PermaNet geonets can sustain high
transmissivity even at high stress levels. The curve for PermaNet shows no
failure even when subjected to a stress of 400 psi (57,600 psf), which is
equivalent to a landfill height of 576 feet at a waste density of 100 pounds/cubic
feet. lf your project involves high stress levels, or if you simply require a higher
factor of safety, PermaNet is clearly the material of choice.

GSE Lining Technology, Inc.
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Stress-Compression Behavior of PermaNet and HyperNet Geonets

Superior Creep Resistance with PermaNet Geonets

Geonets progressively decrease in thickness when subjected to constant stress,
in a process called compression creep. Since the transmissivity of geonets and
geocomposites depends primarily on the thickness and structure of their core,
any eventual decrease in thickness or distortion in structure will diminish their
transmissivity. A product with higher resistance to creep will therefore sustain a
higher transmissivity - and is therefore a superior product.

The effect of creep m transmissivity is represented by the reduction factor for
creep in the following equation:

a - o,oo
vquow - RryRn,rRF_

where 0auow = allowable transmissivity; 0roo = 100-hour transmissivity; RF., =
reduction factor for creep; RF.. = reduction factor for chemical clogging; and RFt"
= reduction factor for biological clogging.

The abovegiven reduction factor for creep is derived from the following equation:

rrlI ult1 t I

I lco -- |lnl
P l'--=l t 

l- | ultt'l
I L* -- |L' p)

GSE Lining Technology, Inc.



where to = thickness at 100 hours; [, = projected thickness after 30 years; p =
mass per unit area of geonet; and p = polymer density of geonet. This equation
employs a to value at 100 hours because 0roo in the allowable transmissivity
equation already includes the creep effect for up to 100 hours.

The figure below presents the results of creep tests performed on a PermaNet
geonet. The data shows the linear relationship between time and thickness
retention, which can then be extrapolated to project future thickness, for example
after 30 years, if used as to. in the above equation.

Based on this data, the resulting creep reduction factors are next presented in a
table. At stress levels equal to and higher than 15,000 psf, PermaNet's values for
creep reduction are far lower than those of conventional biplanar geonets.
lndeed, at these elevated stress levels, the creep reduction factor of conventional
biplanar geonets can be 3 or 4 times greater than that of PermaNet.

50

0.000i 0.001 0.0 r 0.1

100
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l0 100

Time (hours)

1000 10000 100000 100000

0

Creep Curves for a PermaNet Geonet; Mass = 0.42lbs/ft2; thickness = 330 mils
Creeo Reduction Factors for a PermaNet Geonet

Stress (osf) Creep Reduction Factor (RF..)
5,000 1.05
10,000 1.12
15,000 1.13
20,000 1.19
25,000 1.22

GSE Lining Technology, Inc.



Performance Transmissivity of PermaNet Geonets and
Geocomposites

GSE developed PermaNet geonets and geocomposites for applications involving
very high stress, such as canyon landfills, piggy-back landfills, and very deep or
"mega-landfills". For stresses that exceed 15,000 psf, PermaNet's design makes
it distinctly superior to conventional biplanar and triplanar geonets. For stresses
lower than 15,000 psf, a conventional biplanar geonet may well be more cost-
effective, but a PermaNet product can nonetheless offer better performance and
a higher factor of safety.

The following four figures illustrate the performance transmissivity of PermaNet
HL and UL geonets and geocomposites when subjected to stresses of 20,000 psf
and 30,000 psf. Test data produced under other conditions (e.9., a different
gradient or stress, or different boundary conditions) can be obtained from GSE
by calling 800-435-2008.

The transmissivity data provided in the figures should be used as 0roo in the
following equation from GRI CCA to calculate allowable transmissivity, 0uxo*:

0 nllor, =
RFu x W,,* M*

where RF". is provided elsewhere in the literature on PermaNet, and default
values proposed in GRI GC8 are used, as is common, for RF.. and RFu". Based
on 0u11o* from the above equation, a factor of safety can be calculated as:

n
E:g 

- 
- allaw, " _ 
0*n

where 0."0 - required transmissivity - for landfill primary and secondary drainage
layers is derived from the commonly employed impingement rate from HELP

o,oo

GSE Lining Technology, Inc.
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1O0-hour Transmissivity of GSE PermaNet HL Geocomposite at 20,000 and
30, 000 psf (Soil/Geocomposite/Geomembrane)
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10O-hour Transmissivity of GSE PermaNet UL Geocomposite at 20,000 and
30,000 psf (Soil/Geocomposite/Geomembrane)
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GSE Lining Technology, Inc,



Model analysis for a specific landfill cell. Methods for calculating 0..0 are provided

in the GSE Drainage Design Manual, as well as in other literature on drainage.

The transmissivity requirements for a given project do not directly address the
issues of compression strength and creep failure. lt is important for the total
overburden stress on a drainage layer to be significantly smaller than its

compression strength. In general, the stress on a drainage layer should be less
than 50% of its compression strength, if failure due to creep is to be prevented.

PermaNet vs. Triplanar: Compare the Facts

Compare for yourself. Examine the project specifications available at
www.tenaxus.com and www.qseworld.com, and you will see how PermaNet
geonets and geocomposites meet or exceed the product specifications of
comparable triplanar products (as of February 21, 2006). For example, PermaNet
UL and Tenax Tendrain High Load are equivalent products in terms of machine
direction transmissivity. And based on this same single criterion, PermaNet HL
geocomposite is equivalent to Tenax Tendrain Low Load.

A truly comprehensive comparison, however, must take into account other
properties as well, such as geotextile quality, resin quality, roll width and cross-
directional transmissivity. When geotextiles are used with PermaNet
geocomposites, they exhibit much higher mechanical and hydraulic properties
than when triplanar is employed. For example, product specifications show that
PermaNet's geotextile grab strength and permittivity are much higher than those
of triplanar geonets. GSE geotextiles also provide greater flow into the
geocomposite, and withstand higher installation and project overburden stresses.

Roll width matters. GSE PermaNet geonets and geocomposites come in a
standard nominal roll width of 15 feet, while Tenax triplanar geonets and
geocomposites have a roll width of either 7 feet or 13 feet. This means
installation costs for GSE PermaNet geonets and geocomposites are lower than
those of triplanar products.

The most important advantage PermaNet geonets and geocomposites have over
their triplanar equivalents is the significantly better multi-directional flow they
provide. The diagram below shoras that triplanar geonet transmissivity at an
angle to the machine direction (MD) is 18% to 56% of that in MD, while the same
for a biplanar geonet is 40% to g4%. Triplanar products must therefore be
installed down-slope - a requirement.that can create design. and installation
problems when no clear slope exists, as is the case on many cell floors, for
example.

GSE Lining Technology, Inc.
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A Comparison of Flow Characteristics of Triplanar and Biplanar Structures (from

Sieracke & Maxon, GFR, Vol. 19, No. 8, 2001)

Lastly, GSE uses only prime quality resin purchased directly from resin
manufacturers. This superior material endows PermaNet products with better
long{erm performance, including greater chemical resistance and higher stress
crack resistance. A pime quality resin with established specifications assures
you that Permanet geonetsand geocomposites will deliver unvarying reliability.

GSE Lining Technology, Inc.



Hydraulic Transmissivity Test Results
ASTM D 4716

0.581 lbs/ft2

Reporl Date

04118t06

Job Information
Job Name :

Sales Order #

Sample Information
Roll No.

Manufacturing Date

Product I.D.
Geotextile (A)
Geotextile (B)
Net Thickness

Mass/Area

Test Informstion
Boundarv Conditions:

Normal Load
Gradient

Seating Time

Results

PermaNet IIL Composite

t31205471

311612006

FR82080080

8oz
8oz

308 Mils

Plate

Sand

Geocomoosite

Textured HDPE Liner
Plate

1000 psf
0.50, 0.30, 0.10 & 0.02

100 Hours

Test Date:

Technician:

Transmissivitv. m'lsec

Gradient

Seating Time 0.50 0.30 0.10 0.02

15 Minutes 1.09E-03 1.31E-03 t978-03 3.428-03
100 Hours 1.03E-03 1.258-03 1.86E-03 3.03E-03

4m/2006



Report Date

04t18t06

Job Information

Sample Information
Roll No. :

Manufacturing Date :

Geotextile (A)
Geotextile (B)

Net Thickness

Mass/Area

Test Information
Boundarv Conditions:

Normal Load
Gradient

Seating Time

Results

Hydraulic Transmissivity Test Results
ASTM D 4716

Job Name :

Sales Order #
PermaNet UL

t31204977

Product I.D. : 300 Mil Double Sided Composite

336 mils (prior to lamination)

0.621bs1ft2

Plate

Soil

Geocomposite

Textured Liner
Plate

10000 psf
0.50, 0.30, 0.10, 0.02

100 hrs.

Test Date: 312712006

Transmissivitv. m.'/sec

Gradient

Seating Time 0.50 0.30 0.10 0.02

100 Hours L33E-03 1.48E-03 2.368-03 4.00E-03

Technician: CM



Report Date

04t18t06

Job Information

Sample Informution
Roll No.

Manufacturing Date
Product I.D.

Geotextile (A)
Geotextile (B)
Net Thickness

Mass/Area

Test Information
Boundary Conditions:

Normal Load
Gradient

Seating Time

Results

llydraulic Transmissivity Test Results
ASTM D 4716

Job Name :

Sales Order #

PermaNet UL

t31204987

300 Mil Double Sided Composite

326 mils (after lamination)'" 
0.614lbs/ft'z

Plate

Geocomposite

Textured Liner
Plate

10000 psf
0.50, 0.30, 0.10, 0.02

100

Soil

Test Date: 312712006

Transmissivitv. m'lsec

Gradient

Seating Time 0.50 0.30 0.10 0.02

100 Hours 1.15E-03 1.39E-03 2.09E-03 4.278-03

Technician: JT
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Report Date

04t18/06

Hydraulic Transmissivity Test Results
ASTM D 4716

Job Information
Job Name :

Sales Order #

Sample Information
Roll No.

Manufacturing Date

Product I.D.
Geotextile (A)
Geotextile @)
Net Thickness

Nlass/Area

Test Informarton
Boundarv Conditions:

Normal Load
Gradient

Seating Time

Results

PermaNet UL Composite

13120547r

3t1612006

FR82080080

8oz
8oz

322Mlls

0.s92lbsl*

Plate

Sand

Geocomposite

Textured HDPE Liner
Plate

10,000 psf
0.50. 0.30. 0.10 & 0.02

100 Hours

Test Date: 4ll712006

Transmissivitv. m'lsec

Gradient

Seatins Time 0.s0 0.30 0.10 0.02

15 Minutes 1.108-03 1.30E-03 2.11E-03 3.80E-03

100 Hours 9.928-04 1.20E-03 1.80E-03 3.228-03

Technician: DC



GSE Lining Technology, lnc.

19103 Gundle Road
Houston, Texas 77073
800-435-2008
28 I -230-585s
Fax: 281-230-6736

April2l,2006
Mr. Ayushman Gupta
Geosyntec Consultants
14055 River Edge Drive, Suite 300
Tampa, FL 33637

Ref.: Oak Hammock Landfill
Drainage Geocomposite Prequalification Information

Dear Alushman,

Thank you for your interest in GSE PermaNet UL geocomposite for the leachate collection and
removal system of the above referenced project. As you already know through our previous
correspondence, PermaNet geonet was formulated and developed specifically to provide high
performance over the design life of a project. The product has very low creep reduction factors at
stresses as high as 25,000 psf. The attached brochure on PermaNet provides an overview of the
product features.

Approximately 1.3 million square feet of PermaNet UL drainage geocomposite is currently being
installed at Cape May Landfill, Cape May, NJ for which the design engineer is IT/Emcon. About
0.5 million square feet of this material is currently approved for use on Hardy County Landfill in
FL where the design firm is SCS Engineers. Although the product is relatively new, the
technology of biplanar geonets is the same that GSE has utilized over the last twenty years. GSE
PermaNet is a high quality product manufactured using prime quality resin and supported by
performance data as well as quality control and conformance testing.

One of the attached documents provides transmissivity test data requested by you. You will
notice that there are four different tests with 100-hour transmissivity at 10,000 psf varying from
2.7x10'3 m2lsec to 4x10-3 m'lsec. We hereby certi8/ that GSE permaNet UL geocomposite will
provide transmissivity in the range of 2.5 to 3 .5x 1 0-3 m'lsec for this specific proj ect. GSE will
provide quality control data on transmissivity under the same conditions as the attached 100-hour
data and you can specify conformance testing to provide independent verification of the
performance as well.

For environmental lining solutions...the wortd comes fo GSE @



I have also included some representative interfaco shear strength data as requested by you. Please
be aware that although GSE guarantees the transmissivity performance, we do not do the same
for interface shear strength. The attached data is representative and should help you in your
design. However, it is the responsibility of the engineer and the contractor to address all aspects
of interface shear strength. We believe that, based on the attached data, GSE PermaNet drainage
geocomposite should provide you adequate interface shear strength against the geomembrane as

well as the operations layer.

Please do not hesitate to contact me if I can be of further help on this project.

Sincerely

AKa''4^-e^4
Dhani Narejo, Ph.D., P.E.
Product Manager, Drainage

Encl:

1. PermaNet Brochure
2. Data Sheet and Samples
3. Transmissivity Test Data
4. Interface Shear Streneth Data

For environmental tining solutions...the wortd comes fo GSE @
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CALCULATION PACKAGE FOR CELL 3 LEACHATE
MANAGEMENT SYSTEM
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2.3 Cover System

2.4Initial and Intermediate Cover
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Cell 3 Leachate Management System Page 3

1. INTRODUCTION

The minor modification application includes minor design changes to the primary
leachate collection system in Cell 3. Cell is one of the four cells (Cells 1 through 4)

currently permitted Phase 1 development of the Oak Hammock Disposal Facility (OHDF).

The purpose of this calculation package is to perform the engineering design and evaluate

the performance of the proposed primary leachate collection system in Cell 3. The

engineering design and evaluation of the leachate management system for the four cells in
Phase 1 of the OHDF was discussed in Appendix K titled "Leachate Management System"
of the May 2002 Permit Application. For ease of comparison during the review process,

the organization of this calculation package is same as the calculation package inciuded in
Appendix K of the May 2002 Permit Application.

The leachate management system is made up of the primary and secondary leachate

collection and removal systems, the leachate transmission pipeline, and the flexible
leachate storage containers. The primary leachate collection system is a component of the

proposed primary liner system that consists of a geocomposite drainage layer on top of the

primary geomembrane liner. This primary geocomposite drainage layer is designed to
collect the leachate that percolates vertically through the waste and convey it to a sump for
removal from the cell. The primary leachate collection system components include a

primary geocomposite drainage layer, primary leachate collection pipes, and primary
leachate collection sumps. According to Chapter 62-701.a00(3)(c)1, FAC, the primary
leachate collection system is designed to limit the leachate head to no more than I foot
above the primary geomembrane.

The secondary leachate collection system is a component of the proposed liner system

that consists of a lateral drainage layer between the primary and secondary liners. This

secondary lateral drainage layer is designed to collect any leachate that may leak through

the primary liner system and convey it to a sump for removal. The secondary Ieachate

collection system components include a secondary geocomposite drainage layer and a

secondary leachate collection sump. According to Chapter 62-701.400(3)(c)2, FAC, the

secondary drainage system is designed to limit the leachate head on the secondary

geomembrane to the thickness of the secondary drainage geocomposite.

DESCRIPTION OF RELEVANT SYSTEMS AND OPERATIONS

General Layout

The layout of the primary leachate collection system proposed in Cell 3 is discussed in
Section 4 and is indicated in Figure 5 of the minor modification application. The primary

)

2.1

22May 2006 Z' GpoSyxrr,c CoNsulraNls



Cell 3 Leachate Management System Page 4

leachate collection system is designed to collect the leachate that percolates vertically
through the waste and convey it to a sump for removal from the cell.

The secondary geocomposite drainage system collects leachate that may ieak through
the primary liner system. Leachate is collected and conveyed to the secondary leachate
sump. As noted in the 2002Permit Documents, a double thickness of the geocomposite is
placed along the edges of the cells to increase the flow capacrty in these areas.

Submersible pumps will remove the leachate from the secondary sumps and transfer it to
the leachate transmission pipeline.

2.2 Liner System

There are no changes to the bottom liner system in Cell 3. The liner system rs same as

discussed in Section 2.2 of Appendix K in the May 2002 Permit Application.

2.3 Cover System

There are no changes to the landfill final cover system. The landfill final cover system
is same as discussed in Section 2.3 of Appendix K in the May 2002 Permit Application.

2,4 Initial and Intermediate Covers

There are no changes to the initial and intermediate covers. The initial and

intermediate covers are same as discussed in Section2.4 of Appendix K in the May 2002
Permit Application.

3. DESIGN REQUIREMENTS

As noted in Section 3 of Appendix K in the May 2002 Permit Application, the

highlights of the leachate management system requirements specified in the regulations
that were used in the desien are listed below.

o the primary leachate collection system must be designed to limit the leachate

head buildup on the primary geomembrane liner to no more than 1 foot during

routine landfill operations after placement of initial cover (Chapter 62-

701.400(3)(c)1, FAC);

o the primary leachate collection system must be designed with a bottom slope to

maintain a leachate head less than the maximum allowable leachate head after

the predicted settlements of the foundation (Chapter 62-70T.400(4Xb), FAC);
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the secondary leachate collection system must have a minimum hydraulic
conductivity of 10 cm/sec and must be designed to not allow the leachate head

on the secondary geomembrane liner to exceed the thickness of the drainage

layer (Chapter 62-701.400(3)(c)2, FAC); and

o the transmissivity of geonets shall be tested with method ASTM D4716, or an

equivalent method to demonstrate that the design transmissivity will be

maintained for the design period of the facility using the actual boundary
materials intended for the geonet at the maximum design normal load for the

landfill and at the design load expected from one lift of waste (Chapter 62-

701.400(3)(d)8, FAC)

HELP MODEL ANALYSES

Purpose

The Hydrogeologic Evaluation of LandfiIl Performance (HELP) model, Version 3.07

[Schroeder, et. al., EPA/600/R-941168a and EPA/600/R-94/168b, 1994] was used to
estimate leachate generation rates, leakage through geomembranes, and maximum head on
geomembranes for the proposed leachate collection system in Cell 3 of the OHDF. The

HELP model is a quasi-fwo dimensional water balance computer program used to evaluate

the vertical movement of water through the waste and components of the liner system. The
computer program, along with site-specific weather data and design information, was

utilized to estimate runoff, evapotranspiration, drainage, leachate collection, and liner
leakage in Cell 3 for the initial startup, intermediate development, and permitted final
configurations.

The estimated leachate generation rates and other information obtained from the HELP
Model were used to evaluate the performance of the proposed primary and secondary
leachate collection systems. The leachate generation rates for the modified leachate
collection system in Cell 3 were also compared to the leachate generation rates for the
currently permitted system to indicate that no changes are required to the existing leachate
transmission system and the leachate storage facility at the OHDF for the proposed
modifications in Cell3.

4.2 Cell3 Development Conditions Analyzed

To estimate leachate generation rates for different development conditions, four waste
configurations were analyzed assuming an area of 1 acre. The leachate generation rate for
each configuration was conservatively evaluated using only the final top slope of 5 percent.
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Analysis was not performed for final cover side slope of 25 percent as it results in lower
leachate generation rates in comparison to the final top slope of 5 percent.

The leachate generation rates, leakage through the geomembranes, and the maximum
head on the geomembranes were estimated for the cases and scenarios described below:

Case 1

Case2

Startup conditions (10 ft of waste) and

Intermediate deveiopment conditions before construction of the final
cover system (30 ft, 60 ft, and 95 ft of waste).

It is noted that Case 3 representing post-closure conditions (after construction of the

final cover system atop 95 ft of waste presented in Appendix K in the May 2002 Permit
Application) was not analyzed as this scenario is not critical with respect to leachate

generation rates due to significantly reduced infiltration through the final cover system.

Case 1

This scenario considered the lnitiat conditions of the Cell 3 operation after the
placement of a start-up lift and additional lifts of waste for atotal of 10 ft of waste. Case I
includes 6 inches of daily cover, no runoff, and no surface vegetation. The HELP model
identified this scenario as the critical condition for lateral drainage in the primary
geocomposite drainage layer. The limited waste thickness resulted in very little storage of
precipitation, no runoff due to the fact that the waste height is below the perimeter berm,
and limited evapotranspiration due to the lack of vegetation. This scenario typically
represents the critical condition for head build-up on the primary geomembrane because of
the large amount of leachate that must be carried by the primary geocomposite drainage
layer.

Case 2

This scenario considered waste configurations in Cell 3 after the initial 1O-ft of waste is
placed and before construction of the final cover. The intermediate conditions considered a
30 ft, 60 ft, and 95 ft heights of waste in Cell 3, which are referred to as Case 2-A, Case 2-
B and Case 2-C, respectively, in this calculation package. For these cases, runoff from the

intermediate cover surfaces was allowed and surface vesetation was assumed.

Case 3

As noted above, this scenario (which considers post-closure condition in Cell 3 with 95

ft of waste and the final cover installed) was not analyzed. This case represents the lowest
potential for leachate generation, leakage, and head in the primary and secondary leachate

a

a
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collection systems as the finai cover system over the waste minimizes percolation of
rainfall through the waste. As a result, this case is not included in this calculation package.

4.3 Geocomposite Properties

The geocomposite properties used in the calculation of heads, leachate generation rate,
and leakage for Cell 3 are based on properties of commercially available geocomposites. It
is not the objective of this section to identify specific geocomposites for use in the
construction of Cell 3. However, the performance of commercially available materials
should correspond to the minimum requirements used in design.

Geocomposites with relatively high transmissivity values (even under high stress

loading) were identified for use as the primary geocomposite drainage layer in Cel1 3. As
noted in Section 3 of the minor modification application, Tenax Tendrain, GSE PermaNet
HL, or GSE PermaNet UL will be used as the primary geocomposite drainage layer in Cell
3. Properties of GSE PermaNet UL were used in the HELP model analysis presented

herein and are indicated in Figure C-l (and in Appendix B). Figure C-l also presents a
comparison between the properties of GSE PermaNet IIL and Tenax Tendrain
geocomposites since properties of Tenax Tendrain geocomposite were used in the HELP
model analysis presented in the May 2002 Permit Application (see Attachments 1 and 3 to
Appendix K in the May 2002 Permit Application).

For the secondary geocomposite drainage layer, the properties used in the HELP model
analysis presented herein are same as those used in the May 2002 Permit Application (see

Attachments 1 and 3 to Appendix K in the May 2002 Permit Application).

4.4 Reduction Factors

A11 reduction factors used in the analysis presented herein are same as the reduction
factors discussed in Section 4.4 of Appendix K in the May 2002 Permit Application,
except for the reduction factor for creep deformation (M*). As discussed in Section 3 of
the minor modification application, the PermaNet geonets have a biplanar structure that is
specifically designed to sustain high stresses. A GSE brochure discussing the properties of
PermaNet geonets and geocomposites is included in Appendix B. As noted in the GSE
brochure, PermaNet geonets have relatively high resistance to creep and as a result these
geonets maintain high transmissivities even under high stresses.

The waste height in Cell 3 varies from about 10 feet at toe to currently permitted
maximum height of 95 ft near the west edge of Cell 3. The vertical stress corresponding to
these waste heights ranges from 500 psf at the toe to 5,000 psf at the west end of the cell.
Based on the creep test results and recommended creep reduction factors presented in the
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GSE brochure included in Appendix B, a creep reduction factor of 1.05 was used for the all
the cases (Cases 1,2-A,2-8, and 2-C) presented in this report. Al1 the reductions factors
used for the primary geocomposite drainage layer are summarized in the table below.

The reductions factors used for the secondary geocomposite drainage layer are same as

those used in the May 2002 Permit Application and are summarized in the table below (see

Section 4.4.2 of Appendix K in the May 2002 Permit Application).

Case

-

(initial condition)

2

(intermediate conditions)

RFio RF", RF"" RF6. ITRF

1.0 1.05 1.5 1.5 2.36

1.1 1.20 r.7 5 1.7 5 4.04

4.5 RequiredTransmissivityValues

Tlpical measured transmissivity values (0*.urr,..a) for a candidate primary geocomposite
drainage layer (i.e., GSE PermaNet tIL used in the analysis) were provided by the
manufacturer and are presented in Figure C-1 and in Appendix B. It is noted that the
measured transmissivity values are for 100-hour seating time; at 0.02 gradient
(corresponding to the initial 2 percent slope of Cell 3 floor); under normal loads of 1,000
psf and 10,000 psf (i.e., stress range applicable to Cell 3); and with the same boundary
conditions as in the field (i.e., geocomposite drainage layer sandwiched befween sand and
texture geomembrane).

Typical measured transmissivity values (0-.",urra) for a candidate secondary
geocomposite drainage layer are same as those discussed in the May 2002 Permit
Application (see Attachment 3 to Appendix K in the May 2002 Permit Application).

The transmissivity values (d.rq,a) used in the HELP model analysis are obtained by
applytng the reduction factors and an assumed factor of safety of 2 to the measured

transmissivity values (d*.",u,"d) as discussed in Section 4.4.I of Appendix K in the May

Case

1

(initial condition)

2

(intermediate conditions)

RF; RF", RF". RF6" [IR-F

l.0 1.05 1.5 1.5 2.36

1.1 1.05 1.7 5 r.7 5 3.s4
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2002 Permit Application. The following tables sunmarize the calculated values for each

candidate geocomposite. The thickness of the geocomposite under the various normal
stresses is also listed for reference. It should be noted that normal stresses were calculated
based on the depth versus density relationship for waste presented in Figure 4 of Appendix
K in the May 2002 Permit Application.

4.6 Input Data for HELP Model

The HELP model requires weather, soil, and basic design data as input and uses

solution techniques that account for more than 10 above-surface and subsurface hydraulic
processes including precipitation, runoff, and evapotranspiration. The simulation period

used in the HELP model analysis for Cell3 was 25 years.

4.6.1 Weather Data Description

The weather data used in the HELP model analysis presented herein is same as that
used in the May 2002Permit Application.

4.6.2 Soil and Design Data

The soil and design data used in the HELP model analysis presented herein is same as

that used in the May 2002 Permit Application.

Primary Geocomposite Draina ge Layer
Case

1

z- 1\

2-B
2-C

Depth of
Waste

ft

10

30

60

95

Reduction

Factor

4.12

7.08

7.08

7.08

Geonet

Thickness

in

0.285

0.283

0.281

0.278

0r"q,d

m'lsec

1.14e

1.20e'a

o. /6e

6.36e-a

1.

cm/sec

--I ).6U

10.02

9.50

9.00

0 from
Manufacturer

m'lsec

5.40E-03

5.10E-03

4.808-03

4.50E-03

S econdary Geocomposite Draina ge Lay er

Case

I
2-A
2-B
2-C

Depth of
Waste

ft

Reduction

Factor

d from
Manufachrrer

m'lsec

Geonet

Thickness

in

0.181

0.t79
0.t73
0.t61

d..q'd

m'lsec

1.
N

cmlsec

1 1.05

5.44

3.94

3.20

10

30

60

95

4.72

8.08

8.08

8.08

2.408-03

2.00E-03

1.40E-03

1.10E-03

5.08e

2.48e-a

1.73e'a
,.. -4l.Joe
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4.6.3 Miscellaneous Input

4.6.3.1 Geomembrane Liner

Pinhole density and installation defects used in the HELP model analysis presented
herein are same as those used in the May 2002Permit Application.

4.6.3.2 Liner System and Final Cover Drainage Path Lengths

The longest drainage path for the proposed primary leachate collection system in Cell 3
is shown on Figure 5 of the minor modification application. As noted in figure 5, the
drainage path for the proposed primary leachate collection system in Cell 3 varies from 0 to
approximately 430 ft. The HELP model analysis for Cell 3 was performed using a 400-ft
long drainage path. The drainage path for the secondary leachate collection system in Cell
3 varies from 0 to approximately 860 ft. The HELP model analysis for Cell 3 was
performed using 800-ft long drainage path. An average final cover slope length of 765 ft
corresponding to top slope of 5 percent was used in the analysis (same as in the May 2002
Permit Application).

4.6.3.3 Surface Soil Texture and Surface Vesetation

The surface soil texture and the surface vegetation used in the HELP model analysis
presented herein are same as those used in the May 2002Permit Application.

LEACHATE GENERATION, HEAD, AND LEAKAGE

HELP Model Analysis

HELP model analysis was performed for the four cases (Cases 1, 2-A, 2-P.,2-C, and2-
D) to evaluate the leachate generation rate, leakage, and heads for the proposed primary
and secondary leachate collection systems in Cell 3. A summary of the input data used in
the HELP model analysis is presented in Attachment 1 to this calculation package. Output
files from the HELP model for each case are included in Attachment 2.

5.2 Leachate Generation, Head, and Leakage Estimates

Table C-1 presents a summary of the leachate generation rcte,leakage, and heads for
the proposed leachate collection system in Cell 3 for the four cases. Table C-l also
compares the HELP model analysis results for the proposed design modifications
(identified as PDM) in Cell 3 to the currently permitted design (identified as CPD)
presented in the May 2002 Permit Application.

5.

5.1
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The properties of the primary geocomposite drainage layer used in analysis for the
proposed design modifications are presented in Table C-1. Further, the computations for
the proposed leachate collection system in Cell 3 assumed an initial minimum liner system
slope of 2 percent (Case 1), a slope of 1.5 percent for the intermediate stages of
construction with 30 ft (Case 2-A) and 60 ft of waste (Case 2-B), and a minimum liner
system slope of 1 percent for the intermediate Case 2-C with 95 ft of waste, as noted in the

table. The results for leachate generation rate, leakage, and head calculations include the
following:

Leachate Generation Rate

o The volume of peak daily lateral drainage in the primary and secondary
geocomposites on a per acre basis.

o The volume of average annual lateral drainage in the primary and secondary
geocomposites on a per acre basis.

Leakage

e The volume of peak daily leakage to the subgrade, which was interpreted as the

leakage through the secondary geocomposite clay liner on a per acre basis.

o The volume of average annual leakage to the subgrade on a per acre basis.

Heads

o Peak daily maximum head and peak daily average head on top of the primary

geomembrane showing all heads to be less than 12 inches.

. Peak daily maximum heads on top of the secondary geomembrane showing all
heads to be less than the thickness of the secondary drainage layer.

Based on the results presented in Table C-1, the following observations are noted:

o The volume of lateral drainage in the primary and secondary geocomposites for the

proposed design modifications in Cell 3 are similar to the currently permitted
design;

o The volume of leakage to the subgrade (on a per acre basis) for the proposed design

modifications in Cell 3 are similar to the currently permitted design;

. The average annual leakage to the subgrade for the Cell 3 was estimated to be 0.4
gaUyear;
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The peak daily maximum head on the primary geomembrane is less than 0.5 inches
for the critical case (i.e., Case 1) for the proposed leachate collection system in Cell

The peak daily maximum head on the secondary geomembrane is less than the
thickness of the secondary geocomposite drainage layer for all cases; and

o The peak daily maximum head and peak daily average head on the primary
geomembrane for the proposed design modifications in Cell 3 are less than the
currently permitted design for all cases analyzed.

6. VERIFICATION OF HEADS

The heads on the primary liner system were verified using Giroud's method (2001),
since the HELP model uses McBnroe's equation, to ensure that the head on the primary
liner system is less than 12 inches for all cases analyzed. It has been demonstrated that the
maximum head on the liner, as calculated by McEnroe's equation, is valid only when the
head lies within the thickness of the geocomposite fEllithy and Zhao,2001]. Giroud's
method was developed to evaluate drainage systems composed of two layers with the lower
layer being a geocomposite.

The results. of the head analysis in the HELP model showed heads on the primary
geomembrane larger than the thickness of the primary geocomposite drainage layer for
some cases. As a result, Giroud's method was used to verify the heads on the primary liner
system.

6.1 McEnroe's Equation for Head

HELP Version 3.07 uses McEnroe's equations to calculate maximum saturated depth
over landfill liners. These equations are mathematically sensitive under certain ranges of
drainage layer slope and hydraulic conductivity and may produce incorrect results. An
altemative solution based on simplified assumptions and numerical methods presented by
Giroud, et. al. (2001) was used to verify the heads calculated by the HELP model.

6.2 Giroud, et al. Solution for Head

Giroud, et. al. (2001) present a method for caiculating the maximum liquid thickness
and the maximum head in drainage systems composed of two layers, with the lower layer
being a geocomposite. The solution for maximum liquid thickness and maximum head
takes into consideration the rate of liquid supply, the hydraulic conductivities of the two
layers, the length of the drainage path, and the slope.
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The application of the above method for the proposed design modifications in Cell 3

considered values for rate of liquid supply, q6, as the peak monthly average lateral drainage
in the primary geocomposite drainage layer obtained from the HELP analysis for each case.

Other parameters used in the analysis and the heads computed using Giroud, et. al. (2001)
method are presented in the spreadsheets included in Attachment 3 to this calculation
package. The heads on the primary liner system computed using Giroud's method are

summarized in Table C-2. As noted, the head on the primary liner system is less than 0.1

inches for all cases analyzed.

Giroud, et. al. (2001) method was also used to iteratively estimate the minimum
transmissivity for the primary geocomposite drainage layer that results in a maximum head

of approximately 12 inches on the primary liner system. The analysis was performed for
waste heights of 10 ft, 95 ft, and 150 ft. It is noted that Cell 3 will have a maximum waste

height of approximately 150 ft after the OHDF is vertically expanded. The results of this
analysis are summarized rn Table C-2 and are identified as PDM 2. The spreadsheets

presenting the input parameters and the results are included as Attachment 4 to this
calculation package.

7. LEACHATE STORAGE CAPACITY

As discussed in Section5.2 above, the volume of lateral drainage in the primary and

secondary geocomposites for the proposed design modifications in Cell 3 are similar to the

currently permitted design presented in the 2002 Permit Documents. As a result, no
changes are required to the currently permitted and existing leachate storage facility at the

OHDF.

CENTRAL LEACHATE COLLECTION SYSTEM PIPE DESIGN

Peak Leachate Flow

An analysis was performed to evaluate the performance of the proposed central
leachate collection system pipe that will be installed in Cell 3 (see Figure 5 of the minor
modification application). A 6-in diameter perforated HDPE having a standard dimension
ratio (SDR) of 11 will be used in the proposed central leachate collection system in Cell 3
(see Figure 6 of the minor modification application).

The peak daily lateral drainage in the. primary geocomposite drainage layer obtained
from the HELP model analysis was selected as the flow rate to design the central leachate

collection pipe in Cell 3. As noted in Table C-1, the Case 1 with 10 ft of waste represents

the critical case for the peak daily lateral drainage in the primary geocomposite drainage

layer. A peak daily leachate generation rate of approximately 2I8 gpm (corresponding to
3,814 cu. ft per acre per day and 1i acre area of Cell 3) was used in the analysis.

8.

8.1
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8.2 Pipe Flow Capacity

The pipe flow capacity is calculated using Manning's equation as follows:

^ I .4B6Roouuioot A,
Qr=-

where:

Qp: pipe flow capacity, cfs;
R1: hydraulic radius (Bi/4 for pipe flowing fuli);
Bi: pipe inner diameter;
ip: hydraulic gradient (based on the slope and length of the pipe);
Ap: cross-sectional area of the pipe, ft'; and

n: Manning's roughness coefficient (Attachment 11).

8.2.1 Central Leachate Collection Pipe in Cell 3

The peak daily leachate generated in the Cell 3 was estimated to be approximately 218
gpm (Table C-1). Due to the proposed configuration of the central leachate collection
system in Cel1 3, the maximum percent of flow that the proposed central drain pipe is
likely to receive is 50 percent of the total Cell 3 flow. Therefore, the design flow for the
proposed central drain pipe is approximately 109 gpm. The proposed central drain pipe is
a 6-in diameter SDR 11 HDPE pipe that slopes at approximately 1 .2 percent (see Figure 6
of the minor modification application).

The flow capacity for the proposed central leachate collection pipe was evaluated for
slopes ranging from 0.5 to 2.0 percent using the following input data corresponding to a 6-
in diameter SDR 11 HDPE pipe flowing full:

t3 5.349 in

Rr' 1.34 in
L 05%to 2o/o

22.47 in'
n 0.009

The pipe flow equation yields the following flow capacities for the proposed central
leachate collection pipe in Cell 3:
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Pipe Slope

%
Flow
p1lm

2.0 384.32

1.0 271.75

0.5 t92.t6

From the above results it is concluded that the proposed leachate collection pipe in Cell
3 has adequate flow capacity to handle the peak daily leachate generated in the Cell 3.

8.2.2 Leachate Sump Pipes

As discussed in Section 5.2 above, the volume of lateral drainage in the primary and
secondary geocomposites for the proposed design modifications in Cell 3 are similar to the
currently permitted design presented in the 2002 Permit Documents. As a result, no
changes are required to the currentlypermitted leachate sump pipes in Cell3.

8.3 Pipe Perforation Sizing

The size and layout of the perforations for the proposed central jeachate collection
drain pipe will be same as that for the toe leachate collection drain pipe (see Sheet 19 of 50
of the Permit Drawings). The central leachate collection drain pipe will use No. 57 stone,
similar to the toe leachate collection drain pipe in the 2002Permit Documents. As a result,
the computations presented in Section 8.3 of Appendix K in the May 2002 Permit
Application are still applicable.

8.4 Pipe Structural Stability

Section 8.4 of Appendix K in the May 2002 Permit Application presents the structural
stability analysis for a 6-in diameter SDR 11 HDPE pipe under 95 ft of waste and 3 ft of
soil cover. Since the maximum height of waste on top of the proposed central leachate
collection pipe is less than 95 feet, these computations are still applicable.

9. LEACHATE TRANSMISSION SYSTEM

As discussed in Section 5.2 above, the volume of lateral drainage in the primary and
secondary geocomposites for the proposed desigu modifications in Cell 3 are similar to the
currently permitted design presented in the 2002 Permit Documents. As a result, no
changes are required to the currently permitted and existing leachate transmission system at
the OHDF.
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HELP MODEL AI

LEACHATE GENERATIq

Primary Geocomposite Drainage Layer

Analysis
Type

waste ::::: verticat Drainase Liner system
Height "-"ltlt] Stress Length stope- Kange

(ft) (lb/ft1 (psr) (ft) (%l

0."",*"dr RF"F. 0,"q,0 
2 tT:fi!."t Permeabilit!

(m^2/sec) (m^2/sec) (in) (cm/s)

asel:(10ftofw

"IcPD' 
I

PDM4 I

aste height)

43 to 45

43 lo 45

10

10

630

400

440

440

2.0

2.0

7.80E-03 4.72 1.65E,03 0.257 21 .91

5.40E-03 4.72 1.14E-03 0.285 15.80

ase 2-A; (30 ft of

cPDs I

PDM4 I

waste height)

30 43 to 51 1,403 630 1.5

30 43 to 51 1,403 400 1.5

7.60E-03 8.08 9.41E-04 0.295 12.55

5.10E-03 7.08 7.20E-04 0.283 10.02

3ase 2-B: (60 ft of

ff, I

waste height)

43 to 60 3,072 630 1.5

43 to 60 3,072 400 1.5

60

60

7.00E-03 8.08 8.66E-04 0.289 '1 1.80

4.B0E-03 7.08 6.78E-04 0.281 9.50

lase 2-C: (95 ft of

cPD3 |
I

pDM4 |

waste height)

95 43 to 70 5.028 630 '1 0

95 43 to 70 5,028 400 1.0

6.20E-03 B 0B 7.67E-04 0.276 '10.95

4.50E-03 7.08 6.36E-04 0.278 9.00

Note

' Measured transmissivity during laboratory testjng
2 Transmissivity after applying reduction assumed factors and factor of safety (Transmissivity used in HELP model analysis)
3 

CPD = Analysis performed for the Currently Permitted Design using Tenax Tendrain transmissivities
o PDM = Analysis performed for the Proposed Design Modifications using GSE Permanet UL transmissvities
u 

PGC = Primary geocomposite drainage layer; SGC = Secondary geocomposite drainage layer

J:\TWP\FL\FL0866-0HDF Operations\Cell 3 Redesign\Tenax vs. GSE.xls



able C-1

IALYSIS RESULTS FOR

N RATE, LEAKAGE, AND HEAD

HELP Model Analysis Results

Peak Daily Avg. Annual Peak Daily Peak Daily
Lateral Drainage Lateral Drainage Max. Head Avg. Head

in PGC 6 in PGC 5 on PGC 5 on pGC 5

(ft^3/ac/day) (ft^3/ac/yr) (in) (in)

Peak Daily Avg. Annual Peak Daily
Lateral Drainage Lateral Drainage Max. Head

in SGC 6 in SGC 
5 on SGC 5

(ft^3/ac/day) (ft^31aclyr) (in)

Peak Daily Avg. Annual
Leakage to Leakage to
Subgrade Subgrade

(ft^31aclday) (f|^3laclyr\

HELP Model
File Name

3,882 44,442 2.87 1.67

3,814 43,890 0.46 0.24

1.80E-03 0.003 0.061

2.108-04 0.002 0.026

0.137 0.005

0.137 0.005

Case

Case

1D

1B

1,240 24,112 0.40 0.2a

1,240 22,526 0.31 0.16

2.00E-04 0.003 0.031

9.00E-05 0.002 0.073

0.137 0.005

00

Case 230

Case 230C

812 19,342 0.28 0.14

782 22,216 0.21 0.11

1.00E-04 0.003 0.029

7.00E-05 0.002 0.030

0.137 0.005

0.1 37 0.005

Case 260

Case 260D

651 29,142 0.36 0.18

702 23,445 0.29 0.15

1.00E-04 0.007 0.045

0.00E+00 0 0

0 137 0.005

0.137 0.005

Case 295

Case 95aa



Table C

HEADS ON

COMPUTED

PRIMARY

USING

A .l

5.40E-03

6.28E-04

2.70E-03

8.52E-04

' Measured transmissivity during laboratory testing
2 Transmissivity after applying reduction assumed factors and factor of safety (Transmissivity used in HELP model analysis)
3 PDM 'l = Analysis performed for the Proposed Design Modifications using GSE Permanet UL transmissvities
n PDM 2 = Analysis performed iteratively by changing the transmissivity of the primary geocomposite to obtain a maximum head

u 
This case represents the maximum vertical stress on the liner system after OHDF is vertically expanoeo

Waste Height

(ft)

Waste
Density
Range

(lb/ft3)

Vertical
Stress

(psf)

e 1 : (10 ft of waste height)

43 to 45

43 to 45

2-A: (30 ft of waste height)

PDM 1 3 
| :O 43 to 51 j ,4o3 400 1.s

ase 2-B:(60 ft of waste height)

PDM 1 
3 

| uo 43 ro 60 3,072 400 1.5

ase 2-C: (95 ft of waste height)

43 to 70

43 to 70

se 2-D: (150 ft of waste height) 5

PDM13

PDM24

43 to 80

43 to 80

J:\TWP\FL\FL0B66-0HDF Operations\Cell 3 Redesion\Tenax vs. GSE.xls



ER SYSTEM

,D'S METHOD

Primary Geocomposite Drainage Layer Verification of Heads {Giroud's Eqn)

RF*FS 
'r"q,a 

2 Thickness Permeability
geonet k

(mnZsec) (in) (cm/s)

Peak Monthly Avg.
lmpingement Rate

(in/ac/month) (ft^3/ac/day)

Peak Monthly Avg. Head on
Primary Geocomposite

(in)

4.72 1 .14E-03 0.285 15.80

4.72 1.33E{4 0.285 1 .84

2.37

2.37

287

287

0.04

11.00

2.08 7.20E-04 0.283 10.02 t.Jo 164 0.04

/.08 6.78E-04 0.281 9.50 1.16 1/1 0.04

7.08 6.36E-04 0.278 9.00

7.08 1.568{4 0.278 2.21

1.41 171

171

0.07

11.54

7.54 3.58E{4 0.273 5.16

7 .54 1.13E-04 0.273 1 .63

1.04

1.04

126

llo

0.09

11.56

approximately 12 inches on the primary geomembrane
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Attachment I

SUMMARY OF HELP MODBL INPUT DATA
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Attachm ent 2

HELP MODEL OUTPUT FILES



CASE 1 ._ PDM 1

******************************************************************************
******************************************************************************

HYDROLOG]C EVALUATION OF LANDFILL PERF'ORMANCE

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY

USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK RtrDUCTION trNGINEERING LABORATORY

******************************************************************************
******************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RAD]ATION DATA FILE:
EVAPOTRANSPIRATION DATA :

SO]L AND DESIGN DATA TILE:
OUTPUT DATA fI LE:

C : \ DoCUME- 1 \ SEUN\ DESKTOP\ ZHELP3- 1 \ F URTDRUM. D4

C : \ DOCUME- 1 \ SEUN\ DtrSKTOP\ ZHELP3"" 1 \CASE 1 . D7

C : \ DoCUME- 1 \ StrUN \ DESKTOP\ ZtlELP3 "- 1 \CASE 1 . D1 3

C : \ DOCUME- 1 \SEUN\ DtrSKTOP\ ZHELP3 - I \CASE 1 . D1 1

C : \ DOCUME- 1 \StrUN \ DESKTOP\ ZHELP3 * 1 \CASE 1B . D1 0

C : \ DOCUME- 1 \SEUN \ DESKToP \ ZHtrLP3- 1 \CASE 1b . OUT

TIME: 10 : 4 B DATE: \/-2/2406

************************************************

TITLE: Oak Hammock Disposal Facrlrty

************************+*******+++***+***************************************

NOTtr: INITIAL MOISTURE CONTENT OF THE LAYtrRS AND SNOW I,{ATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER

TYPE l _ VERT]CAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 1B

THICKNESS
POROSITY
FIELD CAPACITY
WILTING PO]NT
INITIAL SOlL WATER
EFFECTIVE SAT, HYD.

CONTENT

COND.

I2O,OO INCHES
0. 6710 VOL/VOL
a.292A VOL/VOL
a.011a vol/vo].
0.211 9 VOL/VOL

0 . 1 0 0 0 0 0 0 0 5 0 0 0 E - 0 2 CM/ SEC



LAYER

TYPE 1 - VtrRTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER O

THICKNESS
POROSITY
F]ELD CAPACITY
WILT]NG POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER
EFFECTIVE SAT. HYD.
SLOPE
DRAINAGE LENGTH

LAYER

TYPE 2 _ LATtrRAL DRATNAGE LAYER
MATERIAL TEXTURE NUMBER O

24.04 INCHES
a .4I1 0 VOL/VOL
0 . 04 50 vo],/vol
0.0180 voi,/vo],
0.0810 vol/vo],

a . 999999978000E-02 CMlSEC

O.28 INCHES
0.8500 vo],/voT-
0.0100 vol,/vol
0.0050 voj,/vo],
0.4123 VOL/VOL

.8000002000 cMlsEC
2.OA PtrRCENT

400.0 F'EtrT

O. O6 ]NCHES
0.0000 vol/vo],
0.0000 vo],/vo],
0.0000 vo],/vo],
0.0000 vol,/vo],

0 . t99999996000E-12 CM/SEC
2.AO HOLES/ACRE
2.OA HOLES/ACRE

3 - GOOD

./1I{Ttr\IT

a^\ln 1 q

LAYER

TYPE 4 _ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBtrR 35

THICKNESS
POROSITY
FTELD CAPACTTY
WILT]NC POTNT
]NIT]AL SO]L WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENS]TY :
FML ]NSTALLATTON DEFECTS
F'ML PLACEMENT QUALITY

LAYER

TYPE 3 - BARRIER SOIL LINER



MATERIAL TEXTURE NUMBER L1
THICKNES S

POROSITY
F'IELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTTVE SAT. HYD. COND.

THlCKNESS
POROS I TY
F'IELD CAPACITY
WILT]NG POINT
INIT]AL SO]L WATER
EFFECTIVE SAT. HYD.
SLOPE
DRA]NAGE LENGTH

LAYER

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER O

0.25 INCHES
0.7500 vo],/vo]-
0.7 41 0 VOL/VOL
0.4000 vo]./vo],
0.7500 vo]./vo],

0. 3000000030008-08 cM/sEC

0.18 INCHES
0.8500 vo],/vol
0.0100 vo]./voI-
0.0050 vo],/vo]-
0.0100 vo],/voi,

.0500002000 cM/sEC
2.OA PERCENT

800.0

THICKNESS
POROS ITY
FII]LD CAPAC1TY
WILTINC POINT
]NITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY :
FML INSTALLATION DtrF'trCTS
FML PLACEMENT QUALITY

LAYER

CONTENT
a^\ln - 11

CONTENT
COND.

FEET

O. O6 INCHES
0.0000 vol,/vo]-
0.0000 vo]-/vol
0.0000 vol,/vol
0.0000 vo]-/vol

0. 199999996000E-12 CM/SEC
2. OO HOLES/ACRE
2.OO HOLES/ACRE

3 - GOOD

LAYER

TYPE 4 - FLEXIBLE MEMBRANE LINER
N4ATERIAL TEXTURE NUMBER 35

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER I1

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
]NITIAL SOIL WATER
trF'F'ECTIVE SAT . HYD.

0.25 INCHES
0.7500 vo],/voj,
0 .1 41 0 VOL/VOL
0.4000 vo],/vo],
0.7500 vo],/vol,

0 . 3 0 0 0 0 0 0 0 3 0 0 0 E - 0 B CM/SEC



LAYER

TYPE 1 _ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 5

TH]CKNESS
POROSITY
F'IELD CAPACITY
WILT]NG PO]NT
INIT]AL SO]L WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SCS RUNOFF CURVE NUMBER
F'RACTION OF AREA ALLOWING RUNOF'F
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DtrPTH
]NITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVtr STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
]NITTAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

12O. OO INCHES
0. 4570 VOL/VOL
0.1310 VOL/VOL
0.0580 vo],/vol
0.1310 VOL/VOL

0 . 1 0 0 0 0 0 0 0 5 0 0 0 E - 0 2 CMlSEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: -SCS RUNOFF CURVtr NUMBER WAS COMPUTED FROM DEFAULT
SO]L DATA BASE USING SOIL TEXTURE #18 WITH BARE
GROUND CONDTTIONS, A SURtrACE SLOPE OF 5.? AND
A SLOPE LENGTH OF 1 65 , FEET.

19,30
O. O PERCENT
l. OOO ACRES

1-2 . O INCHES
1.816 INCHES
8.052 INCHES
0.924 INCHES
O. OOO INCHES

51.395 INCHES
51.395 INCHES

O. OO INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
ORLANDO FLORTDA

STATION LATITUDE
MAX]MUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF' GROWING SEASON (JULIAN DATE)
EVAPORAT]VE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVtrRAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY

21.80 DEGREES
0.00

0

361
12,A INCHES
8.60 MPH

12 .40 e"

12 .00 e.



AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUM]DITY

80.00 ?

76.00 ?

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COtrFtrIC]ENTS F'OR TAMPA FLORIDA

NORMAL MEAN MONTHLY PRECIP]TATION (]NCHES)

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

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATtrD USING
COEFF]CItrNTS FOR ORLANDO

NORMAL MEAN MONTHLY TEMPERATURE (DEGRtrES

JAN/ JUL FEB/AUG MAR/SEP APR/OCT

F'LOR] DA

FAHRENHEIT )

MAY/NOV JUN/DEC

60. s0
82. 40

61.50
82 .50

66.80
81.10

12 .04
'/ 4 .90

11 .30
67.50

80. 90
62 .00

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFtrICIENTS FOR ORLANDO F'LORIDA-

AND STATION LATITUDE : 21.80 DEGREES

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS L THROUGH 25

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

PRECIPITATION

TOTALS

STD. DEVIAT]ONS

RUNOFtr

2.
8.

2.
3.

-10

01

01
1I

3 .42
6.39

1.86
2.12

3.34
6. 10

2 .03
2 .58

2.49
3.58

1.59
7 .81

5.46
r.66

3.34
0.95

1 .98
2 .20

4 .05
L .I1

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

TOTALS



STD. DEVIATIONS

EVAPOTRANS PIRAT lON

0.000 0.000
0.000 0.000

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

TOTALS 2.041 2,362
5 .341 4 . B 91

STD. DEVIAT]ONS A.112 0.912
LI44 I.205

LATERAL DRA]NAGE COLLECTED FROM LAYER 3

TOTALS 0 .4r26
2 .71 09

a .11 60
L .1 4t3

5

2 .8L0
4.402

L.469
1.059

0 .5432
1.8079

0.8351
1.5069

2.119
3.r64

L .252
0 .922

0.5319
r .15L6

0.6450
r .6134

3 .1TT
2.443

1.369
0.844

0.0000
0.0000

0.0000
0.0000

0.0000
0. 0000

0. 0000
0.0000

0.0000
0.0000

0.0000
0.0000

5 .434
1.7 63

r.414
0.690

0.0000
0.0000

0.0000
0.0000

0.L952
2 .3438

STD. DEVIATIONS 0.2614
3.1097

PERCOLATION/LEAKAGE THROUGH I,AYER

0.3507 I.0492
4.611'7 0.2560

0.4153 I.212I
0 .1 532 0 .11 L4

TOTALS 0. 0000 0.0000
0.0000 0.0000

STD. DEVIAT]ONS O.OOOO O.OOOO
0. 0000 0.0000

LATERAL DRAINAGE COLLECTtrD F-ROM LAYER 6

TOTALS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.o000

0.0000
0.0000

STD. DEVIAT]ONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

BPERCOLATION/LEAKAGE THROUGH LAYER

TOTALS 0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

9

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

STD. DEV]AT]ONS O.OOOO

0.0000

PERCOLATION/LEAKAGE THROUGH LAYER

TOTALS

STD. DEVIATIONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

AVERAGES OF MONTHLY AVERAGED DA]LY HEADS (INCHES)



DATLY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES 0.0014 0.0033
0.0169 0.0156

STD. DEVIATIONS O. OO19 O. 0061
4.4224 A.0125

DAILY AVERAGE HEAD ON TOP OF LAYER '/

AVERAGES

STD. DEVIATIONS

0.0039
0.0135

0.0060
a.0L72

0.0040
0 . aL26

0.0048
a . aL2r

0.0025 0.0078
0.0050 0.0018

0.0034 0.0095
0.0056 0.4072

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0. 0000 0.0000 0.0000 0. 0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DtrVIATIONS) FOR YEARS I THROUGH 25

]NCHES CU. FEET PERCENT

PRECIPITATION

RUNOFF'

EVAPOTRANS P]RAT ION

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH

LAYER 5

AVERAGE HEAD ON TOP
OF LAYtrR 4

LATERAL DRAINAGE COLLECTED
FROM LAYER 6

PERCOLAT]ON/LEAKAGE THROUGH

LAYER B

AVERAGE HtrAD ON TOP
OF LAYER 1

PERCOLAT ION/LEAKAGE THROUGH

LAYER 9

52 .95

0.000

40.152

12 . 0948 6

8.210)

0.0000)

4 .01 02)

6.05804)

0.00000)

0.004 )

0.0oooo)

0 . 0oooo )

0.0oo)

0.00001)

L92L96 .9

0.00

L41 931 . L6

100.00

0.000

1 6 .969

0.00000 (

0.007 (

0.00000 (

0.00000 (

0.000 (

0.00000 (

43889.809 22.83586

0.011 0.00001

0.002 0.00000

0.009 0.00000

0.005 0.00000

CHANGE rN WATER STORAGE 0.104 ( 0.9821) 314.9I 0.195

*:l********l<****l*************+++*++++++*****++*******************:r.,k*,ll<***lLr.**./<



************************

?EAK DAI

**********************

LY VALUES FOR YEARS

********************************

1 THROUGH 25

( INCHES )
( (-t1 IiT \

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 4

MAXIMUM HEAD ON TOP OF LAYER 4

LOCATION OF MAXTMUM HEAD IN LAYER
(DISTANCE trROM DRAIN)

DRAINAGE COLLtrCTED FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 1

MAXIMUM HEAD ON TOP OF LAYER 1

LOCATION OF MAXTMUM HEAD IN LAYER
(DTSTANCE FROM DRArN)

PERCOLATTON/LEAKAGE THROUGH LAYtrR

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

M]N]MUM VEG. SOIL WATER (VOL/VOL)

5.78

0.000

1.05077

0.000000

4.235

0.459

8.4 FEET

0. 00000

0.000000

0.000

0 .426

O. O FEET

0.000038

0.00

20981.400

0. 0000

3814.28223

0.00025

0.00021

0.00002

4.r3172

0.0000

0

0

6355

0111

Maximum heads are computed using McEnroe's equations. *+r

Reference: Maximum Saturated Depth over Landfil-l- Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journaf of Environmental Engineering
Vol. LI9, No. 2, March 1993, pp. 262-21A.

******************************************************************************



******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 25

LAYER ( INCHES ) (VOL/VOL )

1

2

3

4

5

6

1

B

9

SNOW WATtrR

34 .5824

3.2805

0 .0242

0.0000

0.1875

0.001_8

0.0000

0.1875

15.1200

0.000

0 .2882

0 . L367

0.0850

0.0000

0.7500

0.0100

0.0000

0.7500

0 . 1310

******************************************************************************
******************************************************************************



CASE 2A - PDM 1

******************************************************************************
***************+*****+*+*++**++*+*+*****+*+***********************************

HYDROLOGIC EVALUAT]ON OF LANDF'ILL PERFORMANCE

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENV]RONMENTAL LABORATORY

USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCT]ON ENG]NEERING LABORATORY

******************************************************************************
******************************************************************************

PREC]PITATION DATA FILE:
TEMPERATURE DATA TILE:
SOLAR RADIATION DATA trILE:
EVAPOTRANSPIRATION DATA :

SOIL AND DESIGN DATA F]LE:
OUTPUT DATA FILE:

C : \ DoCUME- 1 \SEUN\DESKToP\ ZHELP3- 1 \ FURTDRUM' D4

C : \ DOCUME' 1 \ SEUN\ DESKTOP\ ZHELP3- 1 \CASE2 3 O . D7

C : \DOCUME- 1 \ SEUN\ DESKTOP\ ZHELP3' 1 \CASE2 3 O . D1 3

C : \ DOCUME- I \ SEUN\ DESKTOP\ ZHELP3' 1 \CASE2 3 0 . D1 1

C : \ DOCUMtr- 1 \ SEUN\ DESKTOP\ ZHELP3- 1 \CASE2 3 OC . D1 O

C : \ DOCUME- 1 \StrUN\ DESKTOP \ ZHELP3- 1 \CAStr2 3 0C . oUT

TIMtr: 11: 3 DATE: 5 /22/2A06

*****+++**********+***********************************************************

TITLE: Oak Hammock Disposal Facility

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 1B

THICKNESS : 360. OO INCHES
POROSITY : 0.6710 VOL/VOL
FIELD CAPACITY : 0,2924 VOL/VOL
WILTING POINT : O.O11A VOL/VOL
INIT]AL SOIL WATER CONTENT : 0.2846 VOL/VOL
EFFECTIVE, SAT. HYD. COND. : O . lOOOOOOO5OOOE_02 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.BO



FOR ROOT CHA}JNELS TN TOP HALF OF EVAPORATIVE ZONE.

LAYER

TYPE 1 - VERTICAL PERCOLATION LAYER
MATER]AL TEXTURE NUMBER O

THICKNESS
POROS I TY
FIELD CAPACITY
WILT]NG POINT
]NITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TH]CKNESS
POROS I TY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

LAYtrR

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER O

24 . AA INCHES
0. 3980 VOL/VOL
0.2440 VOL/VOL
0.1360 VOL/VOL
0.2440 VOL/VOL

0. 100000005000E-02 cMlsEC

O,28 INCHES
0.8500 vo],/vol
0.0100 voL/voL
0.0050 vol,/vol
0.0100 vo],/vol

r0.0200005000 cM/sEC
1.50 PERCENT

4OO. O FEET

O. O6 ]NCHES
0.0000 vo],/vo],
0.0000 vol,/vol
0.0000 vo]./vo],
0.0000 vol,/vol,

0 . L99999996000E-I2 CMlSEC
2.OO HOLES/ACRE
2.AO HOLES/ACRE

3 - GOOD

LAYER

TYPE 4 _ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

TH]CKNESS
POROSITY
FTELD CAPAC]TY
W]LTING POINT
]N]T]AL SO]L WATER CONTENT
EFFECT]VE SAT. HYD. COND.
FML PINHOLE DENSITY :
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

LAYER



TYPE 3 _ BARRIER SOIL LTNER
MATERIAL TEXTURE NUMBER T1

THTCKNESS
POROSITY
FIELD CAPACITY
WILTING PO]NT
INITIAL SOIL WATER
EFF'ECTIVE SAT . HYD.

THI CKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INlTIAL SOIL WATtrR CONTENT
EFFECTIVtr SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

TYPE 3 -
MATER]AL

CONTENT
aA\t n

LAYER

TYPE 2 _ LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER O

A,25 INCHES
0.7500 vo],/vol
4.7 414 VOL/VOL
0.4000 vo],/vo],
0.7500 vo],/vo],

0. 300000003000E-08 cMlsEC

O. 1B ]NCHtrS
0.8500 vol/vo],
0.0100 vol,/vo],
0.0050 vo],/vo]-
0.0100 vollvo]-

o.800000012000 cM/sEC
1.50 PERCENT

8OO.O F'EtrT

O. O6 INCHES
0.0000 vo],/vo],
0.0000 vo]-/vo],
0.0000 vo]-/vol
0.0000 vo]./vol

a.L99999996000E-12 CM/SEC
2.OO HOLES/ACRE
2.OO HOLES/ACRE

3 - GOOD

LAYER

TYPE 4 _ FLEXIBLE MEMBRANE L]NER
MA'IERIAL TtrXTURE NUMBtrR 35

THICKNESS
POROS]TY
F-TELD CAPACITY
W] LTINC PO]NI
INITIAL SOIL WATER CONTtrNT
trFFECTIVE SAT. HYD. COND.
F'ML PINHOLE DENSITY :
FML INSTALLATION DEFECTS
FML PLACEMENT QUAL]TY

LAYER

THI CKNESS
POROSITY
FIELD CAPACITY
WILTING POTNT

BARRIER
TEXTURtr

SOIL LINER
NUMBER I1

0 .25
0.7500
0.1410
0.4000

INCHES
VOL/VOL
VOL/VOL
vo]-/vo],



INITIAL SOIL WATER
EFFECTIVE SAT. HYD.

0.7500 vo],/vol
300000003000E-08 cM/sEC

12O. OO INCHES
0.451 0 VOL/VOL
0.1310 VOL/VOL
0.0580 vo],/vol,
0.1310 VOL/VOL

0. 100000005000E-02 cM/sEC

CONTENT

COND.

LAYER

TYPE 1 - VERTICAL PERCOLATIO\] LAYER
MATERIAL TEXTURE NUMBER 5

THICKNESS
POROSITY
FIELD CAPACITY
WILTING PO]NT
IN]TIAL SOIL WATER CONTtrNT
EFFECTIVE SAT. HYD. COND.

GtrNERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTtrD FROM DEFAULT
SO]L DATA BASE USING SO]L TEXTURE #18 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE aF 25.2
AND A SLOPE LENGTH OF 236 . F'trtrT.

SCS RUNOFF CURVE NUMBER
FRACTION Otr AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPQRATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OT trVAPORATIVE STORAGE
LOWtrR LIMIT OF EVAPORATIVE STORAGE
]N]TIAL SNOW WATER
IN]T]AL WATER IN LAYER MATtrRIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

14.10
25 .0

1.000
22 .0
3.750

74 .1 62
r.694
0.000

I24 .402
124.442

0.00

PERCENT

ACRES
INCHES
]NCHES
INCHES
INCHES
INCHES
INCHES
INCHES
]NCHES /YEAR

EVAPOTRANSP]RATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINtrD F'ROM

ORLANDO FLOR]DA

STATION LATITUDE
MAXIMUM LEAF' AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF' GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED

21.84 DEGREES
1.00

0

361
22.0 INCHES
B.50 MPH



AVERAGE lST QUARTER RELAT]VE
AVERAGE 2ND QUARTER RELATIVE
AVERAGE 3RD QUARTER RELATIVE
AVERAGE 4TH QUARTER RELATIVE

HUMI DI TY
UI]\/TNTTV

HUMI DI TY
HUMI DI TY

12 .00 z

12 .44 Z

80.00 z

76.00 ?

NOTE: PRECIPITATTON DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR TAMPA F'LOR]DA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL F'EB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

0.00
0. 00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COtrFFICTENTS F'OR ORLANDO FLORIDA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

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

50.50
82.44

61.50
82.50

66.80
81.10

12 .00
'7 4 .90

11 .34
67.50

80.90
62 .44

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEtrF'TCIENTS FOR ORLANDO FLORIDA

AND STATION LATITUDE : 2.7.80 DEGREES

*********************************i'*********************************************

AVERAGE MONTHLY VALUES ]N INCHES FOR YEARS L THROUGH 25

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

PRECIPITATTON

TOTALS

STD. D[VIATTONS

RUNOFF

2 .10
8.01

2 .41
3 .11

3 .02
6.39

1. 86
2.L2

3.34
6.10

2.03
2 .58

2.49
? 5R

1.59
1 a?

5.46
1.66

3.34
0.95

7. 98
2 .24

4.05
L .I1



TOTALS

STD. DEVIATIONS

EVAPOTRANS PI RATION

0.020 0.045
0.000 0.000

0.045 0.084
0.000 0.000

0.
0.

0.
0.

013
030

046
101

0.001
0.013

0.002
0 .426

0.003
0.051

0.008
0.104

3.163
4 .924

1.387
4.148

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.000
0.007

0.001
4 .429

TOTALS 2.A89 2.483
6.L20 5.713

STD. DEVIATIONS O. 691 0.91'/
0.982 0.846

LATERAL DRAINAGE COLLECTED FROM LAYER 3

3 .46r
3 .631

r .251
0.119

4 .643
2 .256

!.119
0.735

0.1337
0.5539

0.3582
1.0302

6 .012
I . 7 68

1.595
0.643

0.3185
0.0480

0 .6236
0.1071

0.0000
0.0000

0.0000
0.0000

TOTALS

STD. DEVIAT]ONS

PERCOLATION/LEAKAGE

0.0811
0.8761

0 . 1231
| .241 4

THROUGH LAYER

0.1357
1.1390

0.3683
L.41AL

5

0 .3502
1.0608

0.7013
r .3399

0.3488
r .2691

0.6081
I .31 32

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

TOTALS

STD. DEVIAT]ONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

LAYER 6

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

LATERAL DRAINAGE COLLECTED FROM

TOTALS 0.0000
0.0000

STD. DtrVIATIONS O. OOOO

0. 0000

PERCOLATION/LEAKAGE THROUGH LAYER

TOTALS

0.0000
0.0000

0.0000
0.0000

B

0.0000 0.0000
0.0000 0-.0000

0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS O.OOOO
0.0000

PERCOLATION/LEAKAGE THROUGH LAYER

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

9

0.0000
0.0000

0.0000
0.0000

TOTALS

STD. DEV]AT]ONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

AVERAGES OT MONTHLY AVERAGED DAII,Y HEADS (INCHES)



DAILY AVERAGE HEAD ON TOP OE LAYER 4

AVERAGES 0.0012 0.0022
0.0133 0.0173

STD. DEV]ATIONS O.OO19 O.OO61
0.0183 0.a223

DATLY AVERAGE HEAD ON TOP OF LAYER 1

AVERAGES

STD. DEV]ATIONS

0.0053
0.0166

0.0106
0.0210

0.0055
0 .0192

0.0095
0.0208

0.0020 0.0050
0.0087 0.0007

0.0054 0.0098
0.0161 '''0.0016

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

*******************************************************************************

AVERAGtr ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 25

INCHES CU. FEtrT PERCENT

PRECIPITATION

RUNOFF

EVAPOTRANS P]RAT ION

LATERAL DRA]NAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH

LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

LAlERAL DRAINAGE COLLECTED
FROM LAYER 6

PERCOLAT ION/LEAKAGE THROUGH

LAYER 8

AVERAGE HneO Ot't fOP
OF LAYER 1

PERCOLATION/LEAKAGtr THROUGH

LAYER 9

CHANGE IN WATER STORAGtr

52.95

0.183

4 6.330

6 .3L51 3

8.210)

0 .2r't 2)

4 .2343)

5.45564)

0.00000)

0 . 007 )

0.00000)

0. 00000 )

0.000)

0.00000)

r.11 91 )

L92r96 .9

664 .22

100.00

0 .346

0.00000 (

0.008 (

0.00000 (

0.00000 (

0.000 (

0.00000 (

168t1 6 .1 B 81 .542

22926.L00 rr.92845

0.006 0.00000

0.002 0.00000

0.004 0.00000

0.000

42.9 .1 5

0.00000

0.2240.118



*******************************************************************************

,k************************************************+***+***+{-**+**+***+*a,+*+**++

PEAK DAILY VALUES FOR YEARS 1 THROUGH 25

( TNCHES )
tall trT \
\vv. L !. /

PREC] PITATION

RUNOFF

DRA]NAGE COLLECTED FROM LAYER 3

PERCOLAT]ON/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 4

MAX]MUM HEAD ON TOP OF LAYER 4

LOCAT]ON OT MAX]MUM HEAD IN LAYtrR
(DISTANCE F'ROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLAT]ON/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 1

MAXIMUM HEAD ON TOP OF' LAYER 1

LOCATTON OF MAXIMUM HEAD IN LAYER
(DISTANCE FROM DRAIN)

PERCOLATION/LEAKAGE THROUGH LAYtrR

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

M]N]MUM VEG. SOTL WATER (VOL/VOL)

5.78

0.358

0.34150

0.000000

0.160

0.314

7.9 FEET

0. 00000

0.000000

0.000

0.073

O. O FEET

0.000000

0.00

2A9BI. 400

L299 .6200

L239 .64563

0.00017

0.00009

0.00002

0.00000

0.0000

0

0

41 30

011 0

Maximum heads are computed using McEnroers equations. ,J

Reference: Maximum Saturated Depth over Landfifl Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. II9, No. 2, March 1993, pp. 262-2'10.

******************************************************************************



*****************************************************************xx

FINAL WATER STORAGE AT END OF YEAR 25

LAYER ( INCHES ) (VOL/VOL )

I

2

3

4

5

6

1

B

9

SNOW WATER

ra5.r2L4

6.1264

a.ar]2

0.0000

0.1875

0.0018

0.0000

0.1875

L5 .1244

0.000

a .2920

0 .2553

0.0609

0. 0000

0.7500

0.0100

0.0000

0.7500

0 . 1310

J<*****************************************************************************

ii*****************************************************************************



CASE 2B _ PDM 1

******************************************************************************
******************************************************************************

HYDROLOG]C EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSTON 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY

USAE WATERWAYS EXPER]MENT STATION
FOR USEPA RTSK REDUCTION ENGINEERING LABORATORY

******************************************************************************
******************************************************************************

TIME: 11: 6 DATE: 5/22/2AA6

******************************************************

Hamn o-k Di sposaL !a-il i Ly

**************************************************************

PRtrCIP]TATION DATA TILE:
TtrI''{PtrRATURE DATA FILE:
SOLAR RADIAT]ON DATA TILE:
EVAPOTRANSPIRATION DATA :

SOIL AND DESIGN DATA F]LE:
OUTPUT DATA FILE:

C : \ DOCUNIE* 1 \StrUN\ DESKTOP\ ZHELP3 - 1 \ FURTDRUM. D4

C : \ DoCUME- I \StrUN\ DESKTOP\ ZHELP3 - I \CASE2 60 . D]
C : \ DOCUME- 1 \ StrUN \ DESKTOP\ ZHELP3- 1 \CASE2 6O . D1 3

C : \ DOCUME- 1 \ SEIIN\ DESKTOP\ ZHELP3 - 1 \CASE2 60 . D1 1

C : \ DOCUME- 1 \ SEUN\ DESKTOP\ ZHELP3- 1 \CASE2 60 D . D1 0

C : \ DoCUME- 1 \ StrUN\ DESKTOP \ ZHtrLP3 - 1 \CASE2 60d. oUT

: 12A.AO INCHES

- 0. 6710 VOL/VOL
: 0.2920 VOL/VOL
: 0.0770 vo],/vol,
: 0.2861 VOL/VOL
: 0.1000000050008-02 cMlsEC
_ A.82 INCHES/YR

TITLE: Oak

NOTE: INITIAL MOISTURtr CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER

TYPE 1 _ VERTICAL PERCOLATION LAYtrR
MATERIAL TEXTURE NUMBER 1B

THICKNESS
POROSITY
FIELD CAPACITY
WILT]NG PO]NT
INTTIAL SOIL WATtrR CONTENT
EFFECTIVE SAT. HYD. COND.
SUBSURFACE INFLOW



NOTE: SATURATED HYDRAULIC
FOR ROOT CHANNELS

CONDUCTIVITY IS MULTTPLIED BY 3

IN TOP HALF OIi EVAPORATTVE ZONE.
00

LAYER

TYPE 1 - VERTICAL PERCOLATION LAYER
MATER]AL TEXTURE NUMBER O

THICKNESS
POROSITY
F'IELD CAPAC]TY
W]LTING POINT
INITIAL SO]L WATER CONTENT
EFFECTIVE SAT. HYD. COND.

THICKNESS
POROS]TY
FIELD CAPACITY
WILTING POINT
INIT]AL SOIL WATER CONTENT
EFFECT]VE SAT. HYD. COND.
SLOPE
DRAINAGE LENGTH

THICKNtrSS
Dnpnq | .rv

FIELD CAPACITY
W]LTING POINT
INTTTAL SO]L WATER CONTENT
EFFECT]VE SAT. HYD. COND.
FML PINHOLE DENSITY :
FML ]NSTALLATION DEFECTS
FML PLACEMENT QUALITY

LAYER

TYPE 2 _ LATERAL DRAINAGE LAYER
MATER]AL TEXTURE NUMBER O

24 , OO INCHES
a .4L1 0 VOL/VOL
0.0450 vo],/vol
0.0180 vol/vo],
O,I2O2 VOL/VOL

0. 100000005000E-02 cM/sEC

O.28 INCHES
0.8500 vo],/vo],
0.0100 vo],/vo],
0.0050 vo],/voT,
0.0182 VOL/VOL

9.50000000000 cM/strc
1.50 PERCENT

4OO. O FEET

O. O6 INCHES
0.0000 vol,/vo],
0.0000 voT,/voi,
0.0000 vol,/vo],
0.0000 vo],/voI,

0 . 19 9 9 9 9 99 60008-12 CM/SEC
2.OA HOLES/ACRE
2.AA HOLES/ACRE

3 - GOOD

LAYER

TYPE 4 _ FLEXIBLE MEMBRANE L]NER
MATERIAL TEXTURE NUMBER 35

LAYER



TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 11

TH]CKNESS
POROSITY
FTELD CAPACITY
WILTING POINT
INITIAL SOIL WATER
EtrtrECTIVE SAT. HYD.
SLOPE
DRAINAGE LENGTH

CONTENT
aA\Tn 

- 
ILVL\U. _ J

THICKNESS
POROS I TY
FTELD CAPACITY
WILT]NG POINT
]NITIAL SOIL WATER
EFFECTIVE SAT. HYD.

CONTENT

COND.

LAYER

TYPE 2 _ LATERAL DRAINAGE LAYER
MATERIAL TEXTURtr NUMBtrR O

4.25 INCHES
0.7500 voI,/vo],
0 .1 47 A VOL/VOL
0.4000 vol/vol
0.7500 vo],/voI-

0. 300000003000E-08 cMlsEC

O.I1 INCHES
0.8500 vo],/voI-
0.0100 vo],/voI-
0.0050 vol/vo]-
0.0100 vo],/vo],

. 937 99996000 CM/SEC
1.50 PERCENT

800.0 F'EET

O.O6 INCHES
0.0000 vo],/voI,
0.0000 vol/vo],
0.0000 vo],/vo]-
0.0000 vol/vol

0 . L9999999600Otr-12 CMlSEC
2.OO HOLES/ACRE
2.AO HOLES/ACRE

3 - GOOD

LAYER

TYPE 4 _ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THTr-rat\ltrqq

POROSITY
FlELD CAPACI TY
W]LTlNG POINT
IN]TIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML P]NHOLB DENSITY _

FML INSTALLATION DEFECTS
FML PLACEMENT QUAL]TY

LAYER

THICKNESS
POROSITY
FIELD CAPACITY

TYPE 3 - BARRIER
MATERIAL TEXTURE

SOTL LINER
NUMBER T1

a .25
0.7500
4.1410

INCHES
VOL/VOL
VOL/VOL



THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOW]NG RUNOFF
AREA PROJECTED ON HORTZONTAL PLANE
EVAPORATIVtr ZONtr DEPTH
INITIAL WATER IN EVAPORATIVtr ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OT EVAPORATIVE STORAGE
INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE ]NFLOW

0.4000 vo],/vol.
0.7500 voL/vol,

300000003000E-08 cMlsEC

12O. OO INCHES
0.4570 VOL/VOL
0.1310 VOL/VOL
0.0580 voT-/vol,
0.1310 VOL/VOL

0. 100000005000tr-02 cMlsEC

WILTING POINT
INITIAL SOIL WATER
EFFECT]VE SAT. HYD

CONTENT

COND.

LAYER

TYPE 1 _ VERTICAL PERCOLATION LAYER
MATER]AL TEXTURE NUMBER 5

GENtrRAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE +18 WITH A
F'AIR STAND OF GRASS, A SURFACE SLOPE OF 5,?
AND A SLOPE LENGTH OF 1 65 . FEET,

54.20
5O. O PERCtrNT
l. OOO ACRES

22.0 INCHES
2.636 INCHES

I4.1 62 INCHES
L.694 INCHES
O. OOO INCHES

225.438 TNCHES
225.438 INCHES

A.82 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTA]NED F.ROM
ORLANDO FLORIDA

STATION LATITUDE
MAXIMUM LEAT AREA TNDEX
START OF GROWING SEASON (JUL]AN DATE)
END OF GROWING SEASON (JULTAN DATE)
EVAPORAT]VE ZONE DEPTH

21.80 DEGREES
2 .00

0

361
22,0 INCHES



AVERAGE

AVERAGE

AVERAGE
AVERAGE

AVERAGE

ANNUAL WIND
1ST QUARTER
2ND QUARTER
3RD QUARTER
4TH QUARTER

S PEED

RELATIVE
RELAT]VE
RELAT]VE
RELAT]VE

HUM] DITY
HUMT DITY
HUMIDITY
HUMI DI TY

B. 60 MPH

12 .00 z

12 .40 e"

80.00 %

76.00 %

NOTE: PREC]PITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICItrNTS FOR TAMPA FLOR]DA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

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

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COtr!'F'TCIENTS FOR ORLANDO

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES

FLORI DA

FAHRENHEIT )

MAY/NOV JUN/DECJAN/JUL FEB/AUG MAR/SEP APR/OCT

60. s0
82.40

61.50
B2.50

66. 80
81.10

12 .04
14.90

11 .30
67.50

an on

62 .40

NOTE: SOLAR RADIATION DATA WAS SYNTHETTCALLY GENERATED USING
COEF'trICIENTS FOR ORLANDO FLORIDA

AND STATION LATITUDE : 21.80 DEGRtrES

*****************************************************************

AVERAGtr MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 25

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

PRtrCI PITATION

TOTALS

STD. DEVIATIONS

RUNOF'F

2 .10
8.01

2 .01
3.71

3 .02
6 .39

1. B6
2.12

? ?l

6.10

2 .43
2 .58

2.49
3.58

1.59
1.87

5 .46
r .66

3.34
0.95

1 .98
2.20

4 .05
1 .71



TOTALS

STD. DEVIATIONS

EVAPOTRANS PI RATION

0.000
0.003

0.000
0.014

0.000
0.000

0.000
0.000

0.000
0.004

0. 000
0.014

0.000
0.000

0.000
0.000

0.000 0.001
0.000 0.000

0.000 0.005
0.000 0.000

TOTALS 2.023
6.346

STD. DEVIATIONS 0.592
1.101

SUBSURFACE INFLOW INTO LAYER 1

TOTALS O. OOOO

0.0000

LATERAL DRAINAGE COLLECTED FROM

2.800
5.878

0.836
0.884

0.0000
0.0000

LAYER 3

3.559
5.048

1 A1r-

0.804

3 . 54 9

3.976

I .1]_I
a .1 9'/

4.084
2 .4r7

1.583
0.780

6.L02
1.593

r .159
4.592

0.0000
0.0000

0.0000
0.0000

TOTALS a .2321
a .3929

0.1230
0.9140

0.0616
L .21 90

5

0 .3612
0.9857

4.6942
L .0832

0.2556
I . I9B2

0.5068
I.I198

0.0000 0.0000
0.0000 0.0000

0.I181 0.1917
G.8063 0.4800

0.2383 A.3L29
1 . 0033 0 .1 922

STD. DEVIATIONS 0.3660
0.5894

PERCOLATTON/LEAKAGE THROUGH LAYER

TOTALS 0.0000 0.0000
0.0000 0.0000

STD. DEV]ATIONS O.OOOO O.OOOO
0.0000 0.0000

LATERAL DRAINAGE COLLtrCTED FROM LAYER 6

TOTALS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

STD. DEVIATIONS O. OOOO

0.0000

PERCOLATION/LEAKAGE THROUGH LAYER

0.0000
0.0000

0.0000
0.0000

I

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

STD. DEVIAT]ONS O. OOOO

0.0000

PERCOLATTON/LEAKAGE THROUGH LAYER

TOTALS 0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

9

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

TOTALS



STD. DEVIATIONS 0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000 0.0000
0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HtrADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 4

AVERAGES O. OO37 O.OO22
0.0063 0.0146

STD. DEVIAT]ONS O.OO58 O.OO12
0 . 00 94 a .0204

DAILY AVERAGE HEAD ON TOP OT LAYER 1

AVERAGES

STD. DEV]ATIONS

0.0058
0.0153

0 . 0111
0.0179

0.0042
0 . 0191

0.0084
0.0188

0.0029 0 .0032
0.0133 0.0011

0.0038 0.00s2
0.0166 0.012'/

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0. 0000 0.0000 0.0000 0.0000 0.0000 0.0000

*******************************************************************************

*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DtrVIATIONS) FOR YEARS 1 THROUGH 25

PREC I P]TATION

RUNOFF

EVAPOTRANSPIRAT ION

SUBSURFACE INFLOW INTO
LAYER 1

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLAT ION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

LATERAL DRAINAGE COLLECTED
FROM LAYER 6

PERCOLAT]ON/LEAKAGE THROUGH

INCHtrS l-u . f -t li I PERCENT

52 .95

0.008

41 .468

0.00000

8.214)

0.0194)

4.615L\

4 .521 92)

0 . 00000 )

0.006)

0.00000)

0.00000)

29 .3€)

71 23AB .74

0.015

B9 .652

192L96 .9 100 . 00

6.12005 (

0.00000 (

0.008 (

0.00000 (

0.00000 (

0.000 0.00000

222L5 .1 66 11.55886

0.011 0.00001

0.002 0.00000

0.009 0.00000



LAYER B

AVERAGE HEAD ON TOP
OF LAYER 1

PERCOLATION/LEAKAGE THROUGH
LAYER 9

CHANGE ]N WATER STORAGE

0.000 (

0.00000 (

0.169

0.000)

0.00001)

1.3140)

0.005

613. B3

0.00000

0.319

*******************************************************************************



**********************************

PEAK DA]LY VALUES FOR

***********

YEARS 1

********************

25THROUGH

( INCHES ) (CU. FT. )

PRECI PI TAT ION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 3

PERCOLAT]ON/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 4

MAXIMUM HtrAD ON TOP OT LAYER 4

LOCATION OF MAXIMUM HEAD IN LAYtrR
(DISTANCE FROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE THF.OUGH LAYER

AVtrRAGE HEAD ON TOP OF LAYER 1

MAXIMUM HEAD ON TOP OT LAYER 1

LOCATION OF MAXIMUM HEAD IN LAYER
(DISTANCE FROM DRAIN)

_- PERCOLATION/LEAKAGE THROUGIT. LAYER

SNOW WATER

MAXIMUM VEG. SOIL WATtrR (VOL/VOL)

MTNIMUM VEG. SOIL WATER (VOL/VOL)

5.78

0.062

0.21530

0.000000

0.107

0.210

5. B FEET

0.00000

0.000000

0.000

0.030

O. O FEET

0.000038

0.00

20981.400

225 .923'1

1 Br .53961

0.00011

0.00007

0.00002

0.L3112

0.0000

0.4 615

0.0770

Maximum heads are compured using McEnroe's equations. + !r

Reference: Maximum Saturated Depth over Landfilf Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Env-i ronmenLal Engi neer-Lng
Vol. LL9, No. 2, March L993, pp. 262-214.

**********************************+*+***************l*,k****r**+)<+*************



********************************************************************

F]NAL WATER STORAGE AT trND OF YEAR 25

LAYtrR ( TNCHES ) ( vol/voL )

1

2

3

4

5

6

1

B

9

SNOW WATER

249 . Brl 1

3.1484

0.0033

0.0000

0.1875

0.0017

0.0000

0.1875

15 .1 2AA

0.000

0 .2974

0.7562

0.0118

0.0000

0.7500

0.0100

0.0000

0.7500

0 . 1310

*****t(****************************************************************>t*******

t<*****************************************************************************



CASE 2C PDM 1

****************************************************************************i<*

******************************************************************************

HYDROLOGIC EVALUATION OF LANDFTLL PERFORMANCE

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENV]RONMENTAL LABORATORY

USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEER]NG LABORATORY

******************************************************************************
******************************************************************************

PRECIPITAT]ON DATA FILE:
TEMPtrRATURE DATA F'ILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA :

SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILtr:

C : \ DoCUME- 1 \ SEUN\ DESKTOP \ ZHELP3 - 1 \ F URTDRUM. D4

C : \ DOCUME- 1 \ SEUN\ DtrSKTOP \ ZHELP3 - 1 \CAStr2 9 5 . D7

C : \DOCUMtr' 1 \SEUN\ DESKTOP\ ZHELP3 - 1 \CASE2 95 . D1 3

C : \ DOCUMtr' 1 \ SEUN\ DtrSKTOP \ ZHELP3 - 1 \CASE2 9 5 . D1 1

C : \ DOCUME- 1 \ SEUN\ DESKTOP\ ZHELP3 - 1 \CAStr 95AA. D1 O

C : \DoCUMtr- 1 \ SEUN\DESKToP\ ZHELP3 - 1 \CASE 95aa . oUT

TIME: LI:.12 DATE: c/22/2a06

******************************************************************************

TITLE: Oak Hammock Disposal Facilrty

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OT THE LAYERS AND SNOW WATER WERtr

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER

TYPE 1 - VtrRTICAL PERCOLATION LAYER
MATER]AL TEXTURE NUMBER 5

THICKNESS _ 1"2 . OA INCHES
POROSITY : 0.4510 VOL/VOL
FIELD CAPACITY : 0.1310 VOL/VOL
WILTING POINT : O.O5BO VOL/VOL
INITIAL SOIL WATER CONTENT : 0.A592 VOL/VOL
EFFECTIVE SAT. HYD. COND. _ O. lOOOOOOO5OOOE-02 CM/SEC

NOTE: SATURATED HYDRAU],IC CONDUCTIVITY IS MULTIPLIED BY 4.63



F'OR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

LAYtrR

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

TH]CKNESS
POROSITY
FIELD CAPACITY
WILT]NG POINT
INIT]AL SOIL WATER CONTENT
EFFECT]VE SAT. HYD. COND.

: 114O. OO INCHES
- 0 . 61 10 vo],/vol,
: 0.2920 VOL/VOL
: 0.0110 vo],/vol
: 0.2904 VOL/VOL
: 0. 100000005000E-02 cM/sEC

LAYER

TYPE 1 _ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER O

TH]CKNESS
POROS I TY
F'IELD CAPACITY
WILTING POINT
IN]TIAL SOIL WATER CONTENT
EtrFECTIVE SAT. HYD. COND.

THICKNESS
POROSITY
F]ELD CAPACITY
WILT]NG PO]NT
IN]T]AL SOIL WATER
EFFECTIVE SAT. HYD.
SLOPE
DRAINAGE LENGTH

LAYER

TYPE 2 _ LATERAL DRAINAGE LAYER
MATERIAL TtrXTURE NUMBER O

24 . OA INCHES
a.4I10 VOL/VOL
0.0450 vol/vol,
0.0180 vol,/vo],
O.IL24 VOL/VOL

0. 100000005000E-02 cM/sEC

O.28 INCHES
0.8500 vo],/vo],
0.0100 vol/vol
0.0050 vo],/voj,
0.0212 VOL/VOL

0 69 9 996 9000 cMlsEC
1. OO PERCENT

a a\ \T rn f' l\1 ,T1

COND. : 9.

4OO. O FEET

LAYER 5

TYPE 4 _ FLEXIBLtr MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35



THICKNESS
POROSITY
FIELD CAPACTTY
WILTING PO]NT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY
FML INSTALLATTON DEFECTS
FML PLACEMENT QUAL]TY

0.

O. O6 INCHES
0.0000 vo],/vol
0.0000 vo]-/vo]-
0.0000 vo]-/vo]-
0.0000 voi,/vol

L99999996000E-12 CMlSEC
2,OO HOLES/ACRE
2.OO HOLES/ACRE

_ GOOD

0.25 ]NCHES
0.7500 voI,/vol
0.1 41 0 VOL/VOL
0.4000 vol,/vol
0.7500 vo],/vol

0. 300000003000E-08 cM/strc

O:17 ]NCHES
0.8500 vo],/vol
0.0100 vol,/vo]-
0.0050 vo],/vol-
0.0100 vol/vol

499999981 000E-04 CMlSEC
1. OO PERCENT

LAYER

TYPE 3 _ BARRItrR SOIL LINER
MATERIAL TEXTURE NUMBER 11

THICKNESS
POROSITY
FItrLD CAPACITY
WILTING POINT
IN]TIAL SO]L WATER
EFFECTIVE SAT. HYD.

CONTENT
COND.

LAYER

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER O

TH]CKNESS
POROS I TY
F'IELD CAPAC]TY
WILTING POINT
INITIAL SOIL WATER
EF'FECTIVE SAT. HYD.
SLOPE
DRAINAGE LENGTH

CONTENT
COND. : O.

THICKNESS
POROSTTY

FIELD CAPACITY
WILTING POINT
INITIAL SO]L WATER CONTENT
EFFECTIVE SAT. HYD, COND.
FM], P]NHOLtr DENSITY

800.0 F'trET

= O. 06 INCHES
: 0.0000 vol/vol
: 0.0000 vo],/vol
: 0.0000 vol/vol
= 0.0000 vo],/vo],
= 0. 199999996000E-12 CM/SEC
'. 2 . OO HOLES /ACRE

LAYER

TYPtr 4 - FLEX]BLE MEMBRANE L]NER
MATERIAL TEXTURE NUMBER 35



FML ]NSTALLATTON DEFECTS
FML PLACEMENT QUALITY

THTCKNESS
POROSlTY
FIELD CAPACITY
WILTING POINT
]N]TIAL SOIL WATER
EFFECTIVE SAT. HYD.

LAYER

TYPE 3 _ BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER L'7

3-
2.AA HOLES/ACRE
GOOD

4.25 ]NCHES
0.7500 vo],/vol
4.1 41 0 VOL/VOL
0.4000 vo],/vo],
0.7500 vo],/vol

0. 300000003000E-08 cM/strc
rl^ \Tr| E N]N

^nnTn\ \/r\ lf .

LAYER 1O

TYPE 1 - VERTICAL PERCOLATION LAYER
MATER]AL TEXTURE NUMBER 5

12O. OO INCHES
0.4570 VOL/VOL
0.1310 VOL/VOL
0.0580 vol,/vo],
0.1310 VOL/VOL

0 . 1 0 0 0 0 0 0 0 5 0 0 0 E - 0 2 CMlSEC

GENERAL DESIGN AND trVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEF.AULT
SOIL DATA BASE USING SOIL TEXTURtr # 5 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 5.?'
AND A SLOPE LENGTH OF 1 65. FEET.

THICKNESS
POROS]TY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
trFFECTIVE SAT. HYD. COND.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORAT]VE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIM]T OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INTTIAL SNOW WATER
INITIAL WATER ]N LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

53.40
100.0

1.000
22 .0

1.759
12.L94
L.466
0.000

350.519
350.519

0.00

PERCENT

ACRES
INCHES
INCHES
]NCHES
INCHES
INCHES
]NCHES
]NCHES
INCHES /YEAR



EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

ORLANDO FLORIDA

STAT LON LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JUL]AN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED :
AVERAGE 1ST QUARTER RELATIVE HUMID]TY
AVERAGtr 2ND QUARTER RELAT]VE HUMIDITY
AVERAGE 3RD QUARTER RtrLATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

NOTE: PRtrCIPITATTON DATA
COEFFICIENTS F'OR

21.80 DEGREES
3.50

0

361
22.4 INCHES

B. 60 MPH

12 .44 Z

12 .00 z

80.00 z

7 6 . 00 ?

WAS SYNTHETICALLY GENERATED USING
TAMPA FLOR]DA

NORMAL MEAN MONTHLY PRECIPITATION (]NCHES)

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

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

NOTtr: TtrMPERATURE DATA WAS

COEFtrICIENTS FOR

SYNTHETICALLY GENERATED USING
ORLANDO FLOR]DA

NORMAL MEAN

JAN/JUL FEB/AUG

MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

MAR/SEP APR/OCT MAY/NOV JUN/DEC

60.50
82. 40

61.50
82.50

66.80
81.10

12 .40
14.90

11 .30
67.50

80. 90
62 .00

NOTE: SOLAR RADIATION
COEFFICIENTS

AND STATION

DATA WAS SYNTHET]CALLY GENERATED USING
FOR ORLANDO FLORIDA
LATITUDE : 21.80 DEGREES

J<**r<*********************************************************d'*+***************



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 25

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

PRtrCI PITATION

TOTALS

STD, DEV]ATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANS PIRAT ]ON

TOTALS

STD. DEVIATIONS

0.000 0. 004
0.000 0.000

0.000 0.016
0.000 0.000

4.088
2 .214

L .591
0.818

2,1A
8.01

2 .01
3. tl

0.002
0.010

0.008
0.049

2A)

6.39

1.86
2.12

0.000
0.000

0.000
0.000

0.000
0.010

0.000
0.034

3.34
6.10

2 .03
2 .58

2 .49
3.58

1.59
1. B7

0.000
0.000

0.000
0.000

0.0000
0.0000

0.0000
0.0000

5.46
7.66

3.34
0. 95

0.0000
0.0000

0.0000
0.0000

7 qg

2 .24

4.05
I.L]

6.115
L.591

1.736
0.511

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

LATERAL DRA]NAGE COLLtrCTED FROM LAYER 4

I.198
6.239

0 .465
1.169

2.946
5.619

0 .113
1.081

3.396
4 .963

r.562
0 .882

0.0000
0.0000

3.398
3. B38

1.691
a .920

4.2955
1 .201 3

0.6460
I .728I

TOTALS 0.3014
0 .2891

0.2003
0.8945

0.3316
1.2038

6

0.3208
0. 963s

0.6501
0 .92BA

0.0000
0.0000

0.0000
0.0000

0.0000
0. 0000

0.0000
0.0000

0.1991 0.7646
1.0411 0.5810

0.3403 0.2681
1.1400 0.9419

STD. DEVIATIONS 0.6306
0.4L32

PERCOLATION/LEAKAGE THROUGH LAYER

TOTALS 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS O.OOOO O.OOOO
0.0000 0.0000

LATERAL DRA]NAGE COLLECTED FROM LAYER 1

TOTALS 0.0000
0. 0000

0.0000
0.0000

9

0.0000
0. 0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0. 0000

STD. DEVIATIONS O. OOOO

0. 0000

PERCOLATION/LEAILAGE THROUGH LAYER

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

TOTALS



STD. DEV]ATTONS 0.0000
0.0000

PERCOLATION/LEAKAGE THROUGH LAYER

0.0000
0.0000

10

0.0000
0.0000

0.0000
0.0000

0.0000 0.0000
0.0000 0.0000

TOTALS

STD. DEVIATIONS

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER

AVERAGES O. 0076
0.0073

STD. DEVIATIONS O. OL5B
0.0104

DA]LY AVERAGE HEAD ON TOP OF LAYER

0.0055
4.0224

a .0092
0.0302

B

0.0081
0.0250

0 . 0163
0 . a24r

0.4011
0.0303

0.0158
0.0283

0.0050
0.0270

0.0085
0 .0296

0.0043
0.0146

0.0070
0 .0238

AVERAGES

STD. DEV]ATIONS

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0. 0000 0.0000

0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

******************************************1d*J.*******-***-***********************

******************************************d-******-l-*****************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS I THROUGH 25

INCHES CU. FEET PERCENT

PRECI PITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRA]NAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH

LAYER 6

AVERAGtr HEAD ON TOP

52.95 (

0.025 (

46.329 (

6.45850 (

0.00000 (

0.014 (

8.270)

0.0s90)

4 .5619)

4.05337 )

0.00000)

0.009)

I92r9 6 .9

92.15

168175.19

23444 .103

100.00

0.048

81.502

12.19827

0.000010.013



OF LAYER 5

LATERAL DRAINAGE COLLECTED
FROM LAYER 1

PERCOLATION/LEAKAGE THROUGH
LAYER 9

AVERAGE HEAD ON TOP
OF LAYER B

PERCOLAT ION/ LEAKAGE THROUGH

LAYER 1O

CHANGE IN WATER STORAGE 0. 134 ( 2.0318 )

0.00000 (

0.00000 (

0.000 (

0.00000 (

0.00000)

0.00000)

0.000)

0.00001)

0.000

0.009

0.005

484.82

0.00000

0.00000

0.00000

0.252

*******************************************************************************



*********************************************

PEAK DAILY VALUES FOR YEARS

*********************************

1 THROUGH 25

( INCHES ) /.tT trT \

PRECI PITAT ION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 5

MAXIMUM HEAD ON TOP OF LAYER 5

LOCATION OT MAXIMUM HEAD IN LAYER
(D]STANCE TROM DRAIN)

DRAINAGE COLLECTED FROM LAYER 7

PERCOLATION/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 8

MAXIMUM HEAD ON TOP OF LAYER 8

LOCATION OF MAX]MUM HEAD ]N LAYER
(DISTANCE FROM DRAIN)

PERCOLATION/LEAKAGE THROUGH LAYER

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SO]L WATER (VOL/VOL)

5.78

0.20r

0.19349

0.000000

0.151

0.293

IO.2 FEET

0.00000

0.000000

0.000

0.000

O. O FEET

0.000038

0.00

20981.400

728.3500

'/ 02 .3121 4

0.00016

0.00000

0.00002

0.L3112

0.0000

10

0.44r2

0.0666

Maximum heads are compuLed using McEnroe's equat-ions. {+t

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of EnvironmentaL Engineering
Vof. LL9, No. 2, March L993, pp. 262-210.

******************************************************************************



*****************************************************************************.j,

FINAL WATER STORAGE AT END OF YEAR 25

LAYER ( INCHES ) ( voLlvoL )

9

10

SNOW WATER

1.5604

333.4468

2.1504

0.0037

0.0000

0.1875

0.0017

0.0000

0.1875

75 .12A0

0.000

0.1300

a.2925

0.1146

0.0136

0.0000

0.7500

a.a7a2

0.0000

0.7s00

0 . 1310

*)k****************************************************************************

>l****************************************************************************rr



Attachment 3

SPREADSHBETS FOR VERIFICATION OF HEADS
USING GIROUD'S METHOD
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Attachment 4

MINIMUM PRIMARY GEOCOMPOSITE TRANSMISSIVITY
COMPUTATIONS USING GIROUD'S METHOD
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Appendix D

REVISED TECHNICAL SPECIFICATIONS FOR
CELL 3 PRIMARY GEOCOMPOSITE



Rev 2

Section 02740 : Geocomoosites

TABLE 02740-I
PRIMARY AND FINAL COVER GEOCOMPOSITE PROPERTY VALUES

PROPERTIES QUALIF'IER UNITS
SPECIFIED
VALUES (1) TEST METHOD

Geonet Component:

Polymer composition

Polymer density

Carbon black content

Nominal thickness

Geotextile Component:

Type

Polymer composition

Mass per unit area

Apparent opening size

Permittivity

Grab strength

Tear strength

Punchre strength

Geocomposite

Transmissivity

Peel strength

Notes:

Minimum

Minimum

Range

Minimum

None

Minimum

Minimum

Maximum

Minimum

Minimum

Minimum

Minimum

Minimum

Minimum

%

g/cm3

%

Mil

none

%

ozlyd2

rnm

sec-t

lb

Lb

Lb

rtf ts

glin.

95 polyethylene by weight

0.93

z-)

200

needlepunched nonwoven

95 polyester or polypropylene

R,

Oe5 < 0.21 rnrn

0.5

180

75

75

Seenotes 4,5,and6

500

ASTM D

ASTMD

ASTMD

ASTM D 5261

ASTM D 4151

ASTM D 4491

ASTM D 46328)

ASTM D 4533 
(2)

ASTM D 4833 
(3)

ASTM D 4716

ASTM F 904

1505

1603

t]11

l. All values represent minimum average roll values.

2. Minimum value measured in machine and cross-machine direction.
3. Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch diameter

solid steel cylinder with flat tip centered within the ring clamp.

4. The design hansmissivity of the geocomposite drainage layer used for the primary leachate collection layer is measured

using water at 68oF with a gradient of0.02 under compressive stresses of500 psfand of 10,000 psffor 100 hours. For

the test, the geocomposite shall be sandwiched between 60-mil textured HDPE geomembrane and soil 1ctrylly used for

the liner protectivelayer. The minimumrequired transmissivities are 3.0 x 103 m2ls and 1.0 x 10-3 m2ls under the

compressive stresses of500 psfand 10,000 psf, respectively.
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Rev 2

Section 02740 : Geocomposites

TABLE 027 40-l (Continued)

5. The design transmissivity of the geocomposite drainage layer used for the secondary leachate collection layer is
measured using water at 68"F with a gradient of 0.02 under compressive stresses of 500 psf and 13,500 psf for 100

hours. For the test, the geocomposite shall be sandwiched between geosynthetic clay liner (GCL) and 60^-mi1 textured

HDPE geomembrane. The minimum required hansmissivities are 2.4 x 10-3 m2ls and 3.5 x 10-a m2ls under the

compressive stresses of 500 psf and 25,000 psf, respectively.
6. The design transmissivity of the geocomposite drainage layer used for the final cover drainage layer is measured using

water at 68"F with gradient of 0.25 under a compressive stress of 500 psf for 100 hours. For the test, the geocomposite

shall be sandwiched between 40-mi1 textured PE geomembrane and soil actually used for the cap protective layer. The

minimum required transmissivity is 4.5 x 10-3 m2ls under the compressive stress of 500 psf.

IEND OF SECTTON]
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