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Deaer Morgan: ‘

On behalf of Hlllsborough County Pubhc Utilities. Department Solid Waste Management Group, HDR‘» '
. Engineering, Inc. is pleased to provide the following information.in response to the Florida Department of -
~ Envirofimental Protection’s (FDEP) April 4, 2012 Request for Additional Information (RAI) regardmg the
: ’Southeast Countv Landfill Gas Collectlon and Control Svstem Expanswn Constructlon

o S All rev151ons to the narratlve reports are shown w1th deletlons struckthrough (stme-lethfeugh) and addltlons
C i underlmed (underlmed) along with a change lme mdncator in the left margm A _ ‘

Responses to each of the comments in the April 4 2012 RAI are prov1ded below in the same order
- presented in RAL In each case the FDEP request s repeated in italics with the response 1mmed1ately_ C
followmg in bold. o : . :

'The followmg attachments are’ enclosed w1th the response document and are- referenced in the responses to
-comments - : -

ATTA’CH]VIENT A '} PROOF OF PUBLICATION '
~ ATTACHMENTB  REVISED LFGCCS EXPANSION AND. ENGINEERING REPORT .
.. . PAGES" 4
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ATTACHMENTE . REVISED SPECIFICATIONS PAGES :
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GENERAL:

1.

- T he requested znformatzon and commerits below do not repeat the znformatzon submltted by the

applicant. However, every effort. has been made to concisely refer to the section, page, drawing .
detail number etc. where the znformatzon has been presented in the orzgtnal submtttal '

- Please submzt 4 copies of all requested mformatzon Please speczﬁz if revised znformatlon is

intended to supplement, or replace, previously submitted information. Please submit all revised -
plans and reports as a complete package. For revisions to the narrative reports, deletions may be

- struckthrough (struckthrough) and additions may be underlined underlined or similar notation

method This format will expedtte the revzew process Please znclude revision date on all revzsed

. gages

_ Please provzde a summary of all revisions to drawings, and indicate the revision on each of the
“applicable plan sheets. Please use a consistent numbering system for drawings. -If new sheets

must be added to the original plan set, please use the same numbering system wzth a pref ix or

_suffix to zndzcate the sheet was an addition, e.g. Sheet 14, 1B, P] -4, etc.

Please be advzsed that although some comments do not explicitly request addttzonal znformatton

' the intent of all comments shall be to request revised calculations, narrative, technical -

specifi catzons QA documentatzon plan sheets clarzf catzon to the item, and/or other tnformatzon

- as approprzate

The followmg znformatzon is needed in support of the solzd waste. appltcatton [Chapter 62-701, Florzda '

' Admzntstrattve Code (F AC)J:

SECTION E - GENERAL REOU[REMENTS [Rule 62- 701 320, F AC. ]

3 'Comm_ent:]. Section D. 13 Please publzsh the attached Notice of Appllcatzon and provzde proof of o

publzcatzon to the Department

Response 1: The Notlce of Apphcatlon for the pro;ect was pubhshed on Aprll 12
2012 in the Tampa Trlbune Refer to Attachment A for proof of publlcatlon '

o SECTION G LANDFILL CONSTRUCTION REOUIREMENTS [Rule 62- 701 400 F. A C]

Comment 2. - Section GI Please veryﬁz that the reference to Table 1, Sectton E in this section is

~actually a table provided in the Engineering Report in Appendlx A4 and revise -the
reference to the table in thzs section accordzngly

Response 2 Sectlon G 1 has been revised to 1nd1cate correct reference for the o

location of Table 1 Table 1 is mcluded in Appendlx A, Engmeenng Report

H1I1‘sb0rough County o o o - ' ‘ N L Response to FDEP RAI#1
Southeast County Landfill ' ' o - oo o . ‘ ~ May 2012 .
Section 9 LFGCCS Expanswn Permit Appllcatlon . . Page 2 of 6. S . :



SECTION N GAS MANAGEMENT SYSTEM [Rule 62 701 530 FA.C]:

Comment 3

a Please revise thzs sectton to clarify that the department wzll be notlf ed of .- -

Section N 1 b:

: proposed modifications . “to the landfill or fo the gas system design” prior lo -

implementation of the modification.to determzne whether a permzt mod ification will be -

-~ required.

' Response 3 a: Sectlon N 1.b has been revnsed to 1nd1cate that the department will be-

notified of proposed modifications to the landfill or to the gas system des1gn Refer to

_ Attachment B. for rev1sed LFGCCS Report pages

. pressure and oxygen operating requirements until a- minimum of 20 feet of waste are . .

b. Please -specifi cally zdentz]jz where in: the July 11, 2008 FDEP approved GCCS
Deszgn Plan it is stated that “horizontal collectors will not be subject to the NSPS

" placed on the top of the collector” and revise this section and Section 3.1 of the

Engzneerzng Report if appltcable

_ Response 3.b: A copy of the FDEP approved July 11, 2008 GCCS Design Plan pages o

submitted by SCS is included in Attachment C. Section 5.13.1 of the approved GCCS
Design Plan states” that “To avoid air infiltration into horizontal collectors, the
SWMD proposes that horlzontal collectors not be subject to the pressure and oxygen
operating requirements until a minimum of 20 feet of waste has been placed on top of

" the collector. Horizontal collectors without at least 20 feet of waste on top of them .
. wnll not be consndered part of the NSPS comphance network”. .

- No changes to Sectlon.3,1; of the Engmeermg Report are requlred.'

SECTION R- FINANCIAL ASSURANCE [Rule 62 701 630 FA. C)

Comment 4.

‘ Part R of the apphcatzon form is checked “N/C " mdlcatmg that no change infi nanczal

assurance is provided or required as part of this permit modifi ication. Please note that the
financial assurance cost estimates provided in. support of Permit No. 35435-016-SC/08

* . only included the cost for construction of the GCCS for Phases I-vi and Secttons 7-8, and |
) dld not mclude expanszon of the GCCS in Sectton 9. : ‘

However, in consideration that the-GCCS construction for ‘Phase I- VI and Sectzons 7-8
has been. completed .and the costs for that construction have not subsequently been
removed from the financial assurance currently provided for the facility and the fact that

. revised cost estimates will be provided as part of the operation permit renewal application
- for the facility due June 15, 2013, the department has no objection to the permittee
' deferrmg an update to the costs Jfor -construction of thé GCCS to the permit renewal

application submittal. Should the permittee submit revised (not-inflation adjusted) cost

- estimates to the department for approval prior to operation permit renewal, then the cost :

for construction of the GCCS and long term care monitoring and maintenance of the
system should be. updated -accordingly at that time. This comment -is provided for

“Hillsborough County

Response to FDEP RAT#].

. Southeast County Landfill : T May2012 s
. Sect10n9LFGCCS Expansmn PermntApphcatlon © 7 Page3of6 . k : o



E mformatzonal purposes only and does not necessarlly requtre a response other than
' acknowledgement of the comment : '

Response 4: Comment noted The County will provnde an updated financial
assurance costs as. part of the operation permit renewal application for the facility

" due in June 15, 2013, unless a revised (not-inflation . adjusted) cost estimate is’
* submitted before the operatlon permlt renewal due date. : :

APPENDIX A - ENGDIEERING REPORT [Rule 62-701320(7)(d), F ’A C. )-

" Comment 5.

- Comment 6.

Table of Contents Please verify that the reference to Table 4inthe T OC is actually T able )
1 in the Engzneerzng Report and revise the TOC accordzngly ' :

' Response 5: The table of contents has been revised to mdlcate the correct reference

to Table L Refer to Attachment B for rev1sed Engmeermg Report pages

' ‘Sectton 3.L1: Please specifically zdentzﬁ/ where in the current GCCS deszgn plans itis
. stated that - horzzontal collectors typzcally have a horzzontal zone if znfluence of

approxtmately 75 feet ...

,_Response 6: A copy of the FDEP approved July 11, 2008 GCCS Desngn Plan pages

_ submitted by SCS is included in Attachment C. Section 2.2:2, Horizontal Collectors,

.Comment 7. .

of the approved GCCS Design Plan states that “ Horizontal collectors typically have

a horizontal zone of influence of approxrmately 73 feet, whlch results in a lateral

spaclng of approxnmately 150 feet between collectors”.

Please provzde supportzng condensate generatzon calculatzons that demonstrate that the

- GCCS is capable of managing the addzttonal condensate generated by the sectzon 9

expanszon of the system

"Response 7: Section 35 of the Englneermg Report has been revised to lnclude

information and calculations on gas condensate generated by. the Sectlon 9 LFGCCS
expansnon Refer to Attachment B for revxsed Engineering Report pages :

1 Refer to Attachment D for condensate generati(')n calculations. Thisfcalculatiou is to

be included in Attachment A - Design Calculationsoi_‘ the Engineerin'g Report. - - -

" APPENDIXB- SPEClFICATlONS [Rules 62-70'1.400(3)" ), and (8, FAC):

Please revise the Specifications and/or other referenced applzcatton documents as approprzate to address :
the following comments and/or znconszstenaes ' - - : .

- Comment 8.

- Section 0213 0- 'Vertical Extrak:tion -Wells"'

a ; Part 3. 2 ClL: Thzs sectlon states that the “Contractor shall fabrlcate the PVC
well screen in accordance with Contract Drawings and Specifications” ‘while Part

2 2. B 3. of thzs specifi catzon sectzon states “Slots wzll be factory installed.. No slots to be )

Hxllsborough County

Response to FDEP’ RAI#I

Southeast County Landfill - ' S ‘ B S May2012
Sect1on9LFGCCS Expansnon PermltApphcatlon .. . Pagedof6 Co o ) )



" installed in the field”. Please verify this apparent inconsistency and revise the approprzate

parts of this specification section; if approprlate Please also verify a similar mconszstency o

between Part 2 2.B.3. and Part 3.2.E. 1 of Speczf cation Sectzon 021 40

| Response 8.a: Parts 3.2.C.1 of Speclficatlon 02130 Vertlcal Extractlon Wells and

3.2.E.1 of Specification 02140 - Horizontal Collector Wells have been revised to

_ indicate that slots and perforations for well screens w1ll be factory installed: Refer to

' v_C_o‘mtnent 9.

Attachment E for revised specnﬁcatlon pages.

Section 02140 - Horizontal Collec_tor Wells:
a. - Part 3.2.C.1: Please verify the reference to the extens_ioa_ _of.the “casing to no
more than 4 feet above the i nal cover surface elevation” in this part and revise, as
approprzate _ ' : S : S

Response 9.a: The reference to extend casing to no more than 4 feet above the final-..
cover surface elevation in Part 3.2.C.1 of Speclﬁcatlon 02140 - Horlzontal Collector

' - Wells has been revised to indicate that riser pipe casings ‘at each wellhead  shall
- .extend no more than 4 feet above ex1stmg surface grade Refer to Attachment E for
: revnsed speclflcatlon pages .

b. Part 3.2F1: Speczf Geation. Sectton 2221 — Part 3. 4 B. states “At no time shall

- excavated waste be stockpiled next to the excavation.” Please compare the narrative in

this section to that in Sectzon 2221-3.4.B. and revise these speczf catzon parts as

_ approprzate

.“Response, 9.b: Part 3.4B of.'Specification .02221 - Trenching; Backfilling, and

Compacting for LFG Piping has been revised to indicate that excavated refuse

‘should remain in the close proximity of the location from which it was removed and

removed durmg rain events Refer to Attachment E: for rev1sed specification pages. '

* Comment 10.

‘ ' Section 02221 - Horizontal Collector WeIIS'

a - Part 2.1.A4.1: Detail 4 on Sheet C-1 0 of the -construction drawmgs shows a

minimum of 3 feet of backfill above the top of the znstalled ptpe Please verify and revise

- thzs part or Detazl 4, as approprzate

'Response 10.a: Part 2.1.A2 of Speclficatlon 02221 - Trenchmg, Backﬁlhng, and

Compacting for LFG Piping has been revised. The reference to backfill at least 6

~inches above the top of installed pipe does not apply to this section. Backfill material .

shall be installed as shown on Detail 4, Sheet C-10 above the bedding layer for header .

‘and lateral piping. Part 2.1.A.4. of Specification 02221, provides information for

backfilling on Horizontal Collector Wells. Detail 4 on Sheet C-10 does not require -

- modifications, -

* Hillsborough County

“Response to FDEP RAT#1

Southeast County Landfill . : —_— o ' ’ ' ) © May2012 .
- Section 9 LFGCCS Expansuon Permlt Appllcatnon - 'Page5of6 . . - . P



If you have any questlons or concerns regardmg the comment responses or. attached documents please

o contact me at (813) 262-2731.

Slncerely, o
' _’ HDR Engmeermg, Inc

TN
‘Carlos A. Restrepo, P.E. -

Florida PE No. 70208
" cc: . Patricia V. Berry, PUD
"~ - . MeganJ. Miller, PUD

. Larry E: Ruiz, PUD

" Ron Cope, EPC -
Hills‘_boroughCounty' : ' : ) - - N I ResponsetoFDEPRAI#l '

Southeast County Landfill E ' : o S . May 2012°
Section 9 LFGCCS Expansion Permit Application - - - Page 6.0f 6 . : : C
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State of Herida
Bepartment of Environmental Protection
Notice of Application

The Department announces receipt of an
application for a solid waste construction permit
modification from the Millsborough County Public
Utilities Departmient to construct an expansion of
the current gas collection and control system into
the Section 9 Class | disposal area, subject to
Department rules, at the Hillsborough County
Southeast County Landfil located approximately
8.8 miles east of U.S. Highway 301 cn County Road
672, Hillshorough County, Florida.

This application is beirg processed and is
available for public inspection during normal
husiness hours, 8:00 am. to 500 p.m, Monday
through Frday, except legal bolidays, at the
Department  of  Eavironmental  Protection,
Southwest District Office, 13051 Telecam Parkway,
Temple Terrace, Florida 33637 0926

#1129 17012

Order # 0003164007

The Tampa Tribune
Published Daily
Tampa, Hilisborough County, Florida

State of Florida }
County of Hillsborough } SS.

Before the undersigned authority personally appeared C. Pugh, who on oath says that
she is the Advertising Billing Analyst of The Tampa Tribune, a daily newspaper
published at Tampa in Hillsborough County, Florida; that the attached copy of the -

Legal Ads INTHE Tampa Tribune

In the matter of Legal Notices

was published in sald newspaper in the issues of
04/12/2012

Affiant further says that the said The Tampa Tribune is a newspaper published at Tampa in
said Hillsborough County, Florida, and that the said newspaper has herefofore been
continuously published in said Hilisborough County, Fiorida, each day and has been entered
as second class mail matter at the post office in Tampa, in said Hillsborough County, Florida
for a period of one year next preceding the first publication of the attached copy of
advertisement; and affiant further says that she has neither paid nor promised any person,
this advertisement for publication in the said newspaper.

Sworn to and subscribed by me, this { l-day
of A_Pri\ AD. 20 2

Personaily Known \/or Produced ldentification ___
Type of Identification Produced

oo Vooes QOPE

6 o Notary Public State of Florida
& %‘?’ Charlotte A Offnier
X $ My Commission DDB95783

p l%,, ¢ Expiras 08/03/2013

1013564 -- HILLSBOROUGH COUNTY SOLI
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ATTACHMENT C
GCCS DESIGN PLAN BY SCS




ENGINEERS

Gas Collection and Control System
(GCCS) Design Plan

Southeast County Landfill
Hillsborough County, Florida

Presented to:

Hillsborough County
Solid Waste Management Department

FLORIp,
£ A D)
Nvmnwsmfrﬁ’}’i,%frrgr

OF
M CTion
601 E. Kennedy Boulevard, 24" Floor AY 01 20,2
Tampa, Florida 33601 saUTHWEST
TAMpL STRICT

Presented by:

SCS ENGINEERS
4041 Park Oaks Blvd., Suite 100
Tampa, Florida 33610
(813) 621-0080
Fax: (813) 623-6757

July 11,2008
File No. 09207055.00

Offices Nationwide
www.scsengineers.com



Environmental Consultants 4041 Park Ooks Boulevard 813 621-0080

‘and Contractors Suite 100 FAX 813 623-6757
Tampa, FL 33610 _ www.scsengineers.com

Tuly 11,2008

File No. 09207055.00

Mr. David Zell

Florida Department of Environmental Protection ,
Division of AirResource Management - Southwest District
13051 N. Telecom Parkway

‘Temple Terrace, FL 33637-0926

‘Subject: Subrmittal of Gas Collection and Control System (GCCS) Design Plan
Southeast County Landfill, Hillsborough County, Florida
Facility ID No. 0570854

‘Deir David:

'SCS Eﬁgineers (SCS) is subrnitting this landfill gas collection and control system (GCCS) design
‘plan on behalf of the Hillsborough County Solid Waste Management Department.

As you know, per the requirements of 40 CFR Part 60, Subpart WWW, this report is to being
submitted because the site-wide non-methane organic compound (NMOC) emissions for the site.
are above 50 megagrams (Mg) per year as reported in the Tier 2 Sampling report prepated by
Jones Ednitinds & Associates Inc. dated July 19, 2007.

This plan has been prepared by SCS in accordance with the requirements ‘of the federal New
Source Performance Standards (NSPS) for municipal solid waste landfills.

Please call us if you_havéfany questions or need additional information.

Sincerely, '

David H. Penoyer, P.E. ) Rva‘ymon_d“ . Dever, P.E., BCEE
Project Manager .. VicePresident

SCS ENGINEERS SCS ENGINEERS
DHP/RID:dre

cc:  Patricia V. Berry, Hillsborough County

‘Enclosures

Offices Nationwide



Gas Coliection and Control System {GCCS) Design Plan

more appropriate. Typically, approximately the lower two-thirds of the well pipe will be
perforated. However, perforations (or, in the case of “caisson” wells, the effective depth of
perforations) will not be closer than 15 feet from the landfill surface unless the wells are being
installed in an active area and additional refuse will be filled around the wells within a
reasonable period of time. Perforations typically will be either 1/2-inch diameter holes spaced at
" 16 holes per foot, or 3/8-inch wide by 8-inch long slots spaced at approximately four slots per
foot. However, alternative slot or perforation designs which provide comparable performance
may be considered.

Note that the drawings included with this design plan are conceptual in nature. The exact
locations of new wells will be determined during future design phases and may be subject to
relocation due to site conditions or filling operations. The appropriateness of GCCS designs and
expansions will be demonstrated through compliance with the surface emissions monitoring
requirements of the NSPS. :

2.2.2 Horizontal Collectors

The initial GCCS design incorporates horizontal collectors for the interior areas of the landfill in
order to accommodate ongoing filling activities and keep LFG extraction components such as
wellheads away from the active area.

Horizontal collectors typically have a horizontal zone of influence of approximately 75 feet,
- which results in a lateral spacing of approximately 150 feet between collectors. Horizontal
collector lengths will vary depending on site conditions at the time of system expansion, but
generally will be less than 1,000 feet long.

Horizontal collectors will be constructed to include the following features:

e Collector pipe will normally be 6- or 8-inch diameter solid or corrugated HDPE pipe
with a smooth interior wall with sufficient strength to resist crushing force due to the
overburden of the landfill. - :

e The perforated collector pipe will be installed in a trench filled with appropriate
aggregate material such as chipped tires or rock. The permeable backfill material will
be sized so as to not pose significant risk of clogging the pipe perforations.

e Perforated pipe will cease at least 100 feet inward from the end of the collector. The
remaining length of collector will be solid-wall pipe. This will reduce the potential
for air infiltration into the collectors. :

o Perforations in the pipe will be sufficiently large to not cause excessive head loss
detrimental to LFG collection. Typical perforations will be 1/2 inch diameter. -

2.2.3 LCRS Tie-ins for LFG Collection

To provide supplemental LFG collection, the SWMD may install tie-ins to existing and future
LCRS riser pipes. These collectors are intended to provide supplemental collection and therefore

2-2



Gas Collection and Control System {GCCS) Design Plan

performance of the system beyond that required by the Rule. Furthermore, because these devices
are installed for purposes other than to meet the requirements of the rule, their design may
preclude their ability to meet the stipulated operational requirements.

Additionally, these LCRS risers often operate with oxygen at atmospheric level (approximately
21 percent), which exceeds the 5 percent oxygen limit stipulated in the NSPS. Furthermore,
LCRS pipes can be open to the atmosphere to accommodate system inspection and maintenance,
or may be obstructed by liquid levels due to pump operations. Therefore, the SWMD is
requesting that connections to the LCRS risers not be required to be operated and monitored in
compliance with the NSPS.

5.13 HORIZONTAL COLLECTORS
5.13.1 Locations within 20 feet of Ground Surface

The SWMD may elect to install horizontal collectors in relatively close proximity to the interim
ground surface prior to resuming waste disposal activities in an area of the landfill. This
proactive construction will ensure that the infrastructure is in place to capture LFG from active
landfill areas where vertical wells could be damaged and rendered useless. While this approach
to LFG collection is desirable in some ways, the disadvantage is that oxygen exceedances are
likely to occur until at least 20 feet of refuse is placed on top of the collectors. Horizontal

. collectors typically have a vertical zone of influence of at least 20 feet; therefore, if there is less
than 20 feet of waste on top of them, ambient air can be pulled into the landfill.

- To avoid air infiltration into horizontal collectors, the SWMD proposes that horizontal collectors
not be subject to the pressure and oxygen operating requirements until a minimum of 20 feet of
waste has been placed on top of the collector. Horizontal collectors without at least 20 feet of
waste on top of them will not be considered part of the NSPS compliance network. The SWMD
‘will monitor each installed collector on a monthly basis; however, non-negative pressure and
oxygen equal to or greater than 5 percent will not be considered exceedances and remedial
actions, including wellhead adjustments, will not be performed.

5.13.2 Select Installation of Horizontal Collectors

Due to the potential for air intrusion as describe above and the possibility of some horizontal
collectors sitting idle for long periods of time while waste is being placed elsewhere on the site
the SWMD may elect to selectively install horizontal collectors HC-01 through HC-13 as shown
on Drawing 1 in Appendix A. Those collectors with vertical components will all be installed in
the initial construction phase, while the SWMD may elect to delay the installation of some of the

- additional collectors until such time when surface emissions or wellfield monitoring indicates
that additional gas collection in this area is necessary.

5-8
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Condensate Generation Calculations

Added May 2012



Job No. ) Calc No.

Computation - m

Project Southeast County Landfill [ computed . CAR
syster Section 9 LFGCCS Expansion | pate 4/6/2012
lrask Condensate Generation Calculation }Reviewed ‘ CGK
‘ {Date ‘("52/ :“"‘"

Purpose Solve for the landfill gas condensate generation using vapor pressure and temperature equations.
Find Description -~~~ Vari

Condensate Generation
Given Description

Total Gas flow (Qg)

Temperature of Landfill

at Wellhead (T1)

Temperature of LFG

Extraction piping (T2)

Vacuum at Blower -60 (in H,0)
Solution Description Value = Units comments

- teenees -

Assumptions

Calculating the total possible water vapor extracted at the given flow rate and temperature of the

landfill and subtracting the.water vapor that remains in the.gas flow given:the lower temperature -~
of the piping system. A Psychrometric chart for high temperatl}rés (dﬁbed by Carrier ’
Corporation) was used. Psychrometric chart referenced from "Air Pollution Control: A Design

Approach” by C. David Cooper and F.C. Alley, 2nd edition 1994, pages 667-669.

Relative Humidity of

ranl 00 %
Relative Humidity of o
Gas in Piping 60 %

Concentration of water vapbr at 120 °F
and 100% rel. Humidity (C1)

0.082 Ibs/lbs dry air
082 kg/kg dry air

Concentration of water vapor at 90 °F 0.031 Ibs/lbs dry air
and 100% rel. Humidity (C2) i 440,031 kglkg dry air

Net water vapor (Cnet) condensed in gas extraction piping (C1 - C2)




Job No. - {Calc No.

Computation | R

(ijecr Southeast County Landfill IComputed CAR
’System ) Section 9 LFGCCS Expansion lDate 4/6/2012
irask Condensate Generation Calculation ]RevieWed CGK
i S
]Date Ko
Equations Density of landfill gas using Ideal Gas Law; the weight of landfill gas is typically close to the weight
of air.

PV = nRT or for this calculation P(MW) = pRT

MW = Molecular Weight of landfill gas = B T'O;Ové:,g/mole
MW of landfill gas value from LandGEM, assumes 50% methane

T = Temperature of Gas in Piping (T2) 293 K

R = Universal Gas Constant

F:70.0821 (L atm/mol K)

P = absolute pressure in Gas Piping @
~ approximately 60" water column)
1000.0 g-mole/kg-mole

Conversion factor

Calcuiation p = air density in gas piping 100016844 kg/L
Equations pQgCnet = Cgen
Cnet = ‘kg/kg dry air

Conversions:

Calculation Cgen=




BOARD OF COUNTY COMMISSIONERS = T Yo CHIEF ADMINISTRATIVE OFFICER
Kevin Beckner 11 R Helene Marks
Vicor D, i Hillsborough County
Ken Hagan _ Fl d CHIEF FINANCIAL ADMINISTRATOR
Al Higginbotham oriaa Bonnie M. Wise
Lesley *Les” Miller, Jr.
Sandra L Murman Office of the County Administrator DEPUTY COUNTY ADMINISTRATORS
Mark Sharpe , . Lucia E. Garsys
Michael S. Merrill Sharon D. Subadin
January 9, 2012

Ms. Susan J. Pelz, P.E.

Solid Waste Section

Florida Department of Environmental Protection
Southwest District

13051 N. Telecom Pkwy " (')’ .
Temple Terrace, Florida 33637 Enw,,,,,m%’
! . J,q /V f pmleq/o,’
RE: Southeast County Landfill — Leachate Data Quarterly Report ‘ - & {'){jp
So,
Dear Ms. Pelz: T s

In accordance with Specific Condition No. 8 of Permit No. 35435-014-S0, the Solid Waste
Management Group (SWMG) is submitting the Quarterly Leachate Water Balance summary for
the Southeast County Landfill for the quarter ending January 15,2012. '

The data is Being submitted as separate monthly reports for October, Novembé_g, and December
2011. The information includes the leachate level in Pump Station B (PS-B). PS-B was below ~ °
the 24-inch normal operation level during this quarter.

Also attached is the top of the phosphatic clay liner elevation at the Pump Station B Sump.

Please advise should you have any questions concerning the attached submittal.

Sincerely,

gy . -

General Manager I1I
Solid Waste Management Group
Public Utilities Department
Attachment
xc: Rich Siemering, HDR
Ron Cope, EPC
Paul Schipfer, EPC

Post Office Box 1110 * Tampa, Florida 33601

www.hillsboroughcounty.org
Aa AAffinwative Adien] Y2gnud Ofportnaity Emplyer




TABLE 3. LEACHATE BALANCE SUMMARY
SOUTHEAST COUNTY LANDFILL
HILLSBOROUGH COUNTY, FLORIDA

YEAR-2011
Leachate Arriving at LTRF Leachate Leaving LTRF Effluent Disposal Inflow / Quiflow For LTRF
Leachate Hauled Leach Leach Leachate Total Leach Leach Leach Total Efftuent Effluent Total Inflow | Total Qutflow Change
Rainfal{ to LTRF from | from Section 9 | from Section 7-8 | from Phases I-VI Hauled Dust Control Treated at Effluent Dust Cantrol Trrigation - to from in
HHLF/TRLF |Pumped to LTRF| Pumped to LTRF | Pumped toc LTRF|| from LTRF {Sprayed) LTRF Hauled (Sprayed) LTRF LTRF Starage’
Month (in.) (gal.) (gal) (pal.) (pal) (gal.) _(eal) (gal ) (pal.) {gal.} (gal) (gal) (pal.) (gal.)

January 3.65 0 24351 39.496 739.603 894,048 42,104 0| 0 0 [} ] 803.450 936,152 -132.702
February 0.76 0 23.363 20,193 624.230) 759,186 13,056 [1] 0 0 20,035 667,786 772,842 -IOS,OSé“
March 7.69 0 23,662 20,672 684,412 755,806 12,009 [ 0 0 27,337 728,746 767.815 -39.069“

April 1.69 0 26,362 98,585 786.859) 819.210 65.972 [y 0 [ 0] 911,806 885,182 26,624

May 1,10 0 21,789 52,376 705,995 749,220 123,324 0 0 0 Ol 780.160 872.544 -92.385)
Jume. || 8.04 0 19.669] 61,037 662771 532,937 117.426 ¢ 0 0 o 743477 650,363 93.114|
July 11.76 0 19712 200.692 1034289 ‘1201511 8.710 0 0 0 108,000] 1256693 1210221 44477

August 7.61 0 24227 144,022 1,131,091 1,088,781 0 0 0 0 0, 1,299,340 1,088,781 210,559

Septemt .84 0 21,972 100.605 1,008,537 1,135216 87,364 0 U] 0 0 1,131,114 1.222.580 -91.466]

October 5.10 0 16,140 123.784 1.133.809 1.016.279 110.E18 0, 0 0 0 1,273,733 1.126397 147336

November §{ 0.63 [ 14,767 31256 976.953" 919,646 132,101 0 0 [ [} 1.022.976 1,051,747 -28.771

D b 0.30 0 18,806 71,178 932,543 900,650 74,529 0] 0 0 Oll 1,022,527 975.179 47,348

YTD Total 52£ 0 254,819 963,896 10,421,092 10,773,090 786.713 0 0 0 155372 11,639,807 11,559,803 8%)04
Note: Average to LTRF: 31,888 gal/day Average hauled from LTRF: 31,670 galiday

1. Ifthe bypass at the effluent pond is ever used to pamp effluent back to the LTRF, this table must be modified,

2, Leach

(T3

+

from the Hillst

3. Change in storage represents total inflow to LTRF minus total eutflow from LTRF.

Summary-2011 .xls

and Taylor Road landfills is being hauled to the Faulkenburg Road Wastewater Treatment Facility.

Revised February 2009
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L - . ) EEE ) . . . ] o B . / ) .M. ~_._""(.~‘x,
MsSusanJPelzPE , o § ‘ % % e
' Program Manager, Solid Waste P o O{/ : -Qg : & O(}{
. Department of Environmental Protection o D ' Q; T <?ﬂ/ : '
. 13051 North Telecom Parkway ' %‘@ . '_ < :
Temple Terrace, Flonda 33637- 0926 _‘yf‘ 0 o
: 7 o, g
© Subject: . lntermedlate ModlﬁcatlonPerrmt Application oo - (Sb}“
o Sections 7, 8, and 9 Landfill Gas Collection and Control System Expansronof .
Hillsborough County’ Southeast County Landfill
- FDEP Permit No. 35435-014- SQ/01 C
* " LFGCCS Permit No. 35435-016- SC/08 .
'AFDEP ID No SWD/29/41193 '
' ' ,lDear Ms Pelz
" Ori behalf of Htllstrough County Publrc Utllltles Department Solid Waste Management Group,
HDR Engmeermg, Inc. is pleased to submit an Intermediate Modification Permit Application to
the current Landﬁll Gas ‘Collection- and Control System (LFGCCS) ‘Constriction Permit No..
35435-016-SC/08 for the construction of the Sections 7, 8, 9 LFGCCS expansion into Section 9 ,
at the Southeast County. Landfill. The Section 9 LFGCCS expansion will utilize most of the
- desrgn components of .the existing and approved LFGCCS Enclosed are the permrt apphcatlon ,
'documents which mclude the followmg o : : :
Four sets’ of . the’ Intermedlate Modrﬁcatlon Permit App]lcatlon and supportmg'v ’
" "documentation. The permit application and other parts “of ‘the appllcatton have beén o
signed- and sealed (where requrred) by a Professronal Engmeer llcensed AN the state of
. ‘Florlda : : :
In addltlon as requ1red by Rule 62-701. 320(4)(d) enclosed is a check for permrt fees in the .
‘ amount of $500 OO for an intermediate modlﬁcatron all other solid waste facrlmes
CIf you have any questlons or need clarlﬁcatlon regardmg the enclosed mformatlon please contact'
“ meat (904) 476- 7345 - ,
o ‘Slncerely, : . | o o
- _HDR ENGINEERING INC. 4 . S -
- % >é‘2” SRR " || INSERTED W70 OQULUS
.CllffKoenlg,PE : K a - MAY 3:0 2017 5
Env1ronmental Engmeer L S U T Co ol
IR _nr«rrmr@d |
cc: PatrlcraV Berry, PUD A : ) A
: Megan J. Miller, PUD ' ‘
- Larry E. Ruiz, PUD
Ron Cope EPC .
) HDHEngmeermg Inc
5426 Bay Center Drive. o ' Phone (813) 282 2300

ID { ONE COMPANY | Many Solutions o
/9

March 9 2012

‘Suite 400 ’ g . . ‘Fax: (813) 282-2430
Tampa, FL 33609-3444 . ’ wwwhdnnc ‘com .
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Hillsborough County
Public Utilities Department
Solid Waste Management Group

Sections 7, 8, and 9 Landfill Gas Collection and Control System

Expansion
Southeast County Landfill
Hillsborough County, Florida

March 2012

Revised May 2012

Prepared for:

Hillsborough County Public Utilities Department
Solid Waste Management Group

925 E. Twiggs Street

Tampa, Florida 33602

Prepared by:

HDR Engineering, Inc.

5426 Bay Center Drive, Suite 400
Tampa, Florida 33609-3444
(813) 282-2300

HDR Project No. 096-171445-002
Florida Certificate of Authorization No. 00004213
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&\\\\\ WOy DEP Form # 62-701.900(1), F.A.C.
D \ . ' Form Title: Application to Construct, Operate, Modify, or
F 101’ lda D epaI' tment Of Close a Solid Waste Management Facility
Environmental Protection | Efecvese: sanays 2010
Bob Martinez Center ' Incorporated in Rule 62-701.330(3), F.A.C.
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

APPLICATION TO CONSTRUCT, OPERATE, MODIFY OR CLOSE A
.SOLID WASTE MANAGEMENT FACILITY

APPLICATION INSTRUCTIONS AND FORMS

Northwest District Northeast District Central District Southwest District " South District Southeast District
160 Governmental Center 7825 Baymeadows Way, Ste B200 3319 Maguire Blvd., Ste 232 13051 N. Telecom Pkwy 2295 Victoria Ave., Ste. 364 400 North Congress Ave.
Pensacola, FL 32502-5794 Jacksonville, FL 32256-7590 Orfando, FL 32803-3767- Temple Terrace, FL 33637 Fort Myers, FL 33901-3881 ~ West Palm Beach, FL 33401

850-595-8360 904-807-3300 407-894-7555 813-632-7600 - 239-332-6975 : 561-681-6600



INSTRUCTIONS TO APPLY FOR A SOLID WASTE MANAGEMENT FACILITY PERMIT

I General

Solid Waste Management Facilities shall be permitted pursuant to Section 403.707, Florida Statutes,(FS) and in accordanc
with Florida Administrative Code (FAC) Chapter 62-701. A minimum of four copies of the application shall be submitted to
the Department's District Office having jurisdiction over the facility. The appropriate fee in accordance with Rule 62-701.315,
FAC, shall be submitted with the application by check made payable to the Department of Environmental Protection (DEP).

Complete appropriate sections for the type of facility for which application is made. Entries shall be typed or printed in ink. All
blanks shall be filled in or marked "not applicable" or "no substantial change”. Information provided in support of the
application shall be marked "submitted” and the location of this information in the application package indicated. The
application shall include all information, drawings, and reports necessary to evaluate the facility. Information required to
complete the application is listed on the attached pages of this form

il Application Parts Required for Construction and Operation Permits
A Landfills and Ash Monofills - Submit Parts A through S
B. Asbestos Monofills - Submit Parts A,B,C,D,E,F,I,K.M, O through S
C. Industrial Solid Waste Disposal Facilities - Submit Parts A through S
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 and C type facilities does not have to be resubmitted for an operation permit if

the information has not substantially changed during the construction period. The appropriate portion of the
form should be marked "no substantial change".

ll.  Application Parts Required for Closure Permits

A. Landfills and Ash Monofills - Submit Parts A,B,L, N through S
B. Asbestos Monofills - Submit Parts A,B,M, O through S
C. Industrial Solid Waste Disposal Facilities - Submit Parts A,B, L through S

- NOTE: Portions of some Parts may not be applicable.
IV.  Permit Renewals

The above information 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 expiring permit, and which is still valid, does not need to be re-submitted
for permit renewal: Portions of the application not re-submitted shall be marked "no substantial change” on the application.
form.

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 2 of 39



V. Application Codes

S -

LOCATION
N/A -

N/C -

Submitted

Physical location of information in application
Not Applicable

No Substantial Change

VL LISTING OF APPLICATION PARTS

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:
" PARTR:
PART S:

DEP FORM 62-701.900(1)
Effective January 6, 2010

GENERAL INFORMATION
DISPOSAL FACILITY GENERAL INFORMATION
PROHIBITIONS

SOLID WASTE MANAGEMENT FACILITY PERMIT REQUIREMENTS, GENERAL

LANDFILL PERMIT REQUIREMENTS .Dep
GENERAL CRITERIA FOR LANDFILLS : Of i)

,, | L ’bl?pj
LANDFILL CONSTRUCTION REQUIREMENTS 204, ]‘Oj)}b
HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS Ao Ty, Ciagg /
GEOTECHNICAL INVESTIGATION REQUIREMENTS S g 20/2

urr.

VERTICAL EXPANSION OF LANDFILLS 5 Zb”/esi
LANDFILL OPERATION REQUIREMENTS DJS[ _

WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS
SPECIAL WASTE HANDLING REQUIREMENTS

. GAS MANAGEMENT SYSTEM REQUIREMENTS

LANDFILL CLOSURE REQUIREMENTS

OTHER CLOSURE PROCEDURES

LONG-TERM CARE -

FINANCIAL ASSURANCE

CERTIFICATION BY APPLICANT AND ENGINEER OR PUBLIC OFFICER

Page 3 of 39



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
APPLICATION FOR A PERMIT TO CONSTRUCT, OPERATE, MODIFY OR CLOSE
A SOLID WASTE MANAGEMENT FACILITY

Please Type or Print

PART A. GENERAL INFORMATION
1. Type of disposal facility (check all that apply:
(O Class | Landfill ] Ash Monofill
[J Class Il Landfill (] Asbestos Monofill

(] Industrial Solid Waste
X Other Describe:

Expansion of the existing Landfill Gas Collection and Control System at the Capacity Expansion Area (Section 7,8) into Section 9 at

the Southeast County Landfill.

NOTE: Waste Processing Facilities should apply on Form 62-701.900(4), FAC,
Land Clearing Disposal Facilities should notify on Form 62-701.900(3), FAC;
Compost Facilities should apply on Form 62-701.900(10), FAC; and
C&D Disposal Facilities should apply on Form 62-701.900(6), FAC

2. Type of application:
XConstruction

[] Operation
[CJConstruction/Operation
[] Closure

(] Long-term Care Only

3. Classification of-application:
] New (] Substantial Modification
[J Renewal X Intermediate Modification  (Section 9 LFGCCS Expansion)
CIMinor Modification
4, Facility Name: Southeast County Landfill (Permit No. 35435-016-SC/08)
5. DEP ID number:_SWD/29/41193 County: Hillsborough
6. Facility location {(main entrance):

8.8 miles east of US Highway 301 on CR 672

7. Location coordinates:

Section:  13,14,15,18,19,22,23,24 Township: 31S Range: 21E,22E

Latitude: 27° 46’ 26" Longitude: 82° 11 01” (Phases I-VI)

Latitude: 27° 46’ 37" Longitude: 82° 10’ 38" (Sections 7, 8 and 9)

Datum: WGS 84 Coordinate Method: Electronic Mapping, Internet GIS

Collected by: HDR Company/Affiliation: HDR

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 4 of 39




10.

11.

12.

13.
14.

15:

16.

Applicant name (operating authority): Hilisborough County Public Utilities Department

Mailing address: 925 East Twiggs Street Tampa FL 33602
Street or P.O. Box City State Zip
Contact person: Ms. Patricia V. Berry Telephone: (813) 272-5977 ext 43338

Title: Sovlid Waste Management Group Manager

berryp@bhillsboroughcounty.org
E-Mail address (if available)

Authorized agent/ConéuItant: HDR Engineering, Inc

Mailing address: 200 W. Forsyth St., Suite 800 Jacksonville FL 32202
Street or P.O. Box City State Zip

Contact Person: Cliff Koenig, P.E. Telephone: (904 ) 476-7345

Title: Environmental Engineer

cliff.koenig@hdrinc.com
E-Mail address (if available)

Landowner (if different'thari épplicant): Same as Applicant

Mailing address:

Street or P.O. Box City _ State Zip

Contact person: : Telephone:

E-Mail address (if available)

Cities, towns and areas to be served:
City of Tampa, Temple Terrace, and unincorporated Hillsborough County

Population to be served:
Five-Year
Current: 1,138,150 Projection _ 1,247,040

Date site will be ready to be inspected for completion: N/A

Expected life of the facility: _25.9 years* (Phases I-vl),_10.8 years* (Section 7, 8, and 9) * Per Annual Capacity Update
' ' Submitted to FDEP on 9/1/2011

Estimated costs:

Total Construction: $ $750,000 (Sequence 1 only) Closing Costs: $  N/A

Anticipated construction starting and completion dates:

From: January 2013 To: April 2013

Expected volume or weight of waste to be received:

Yds®/day 2,200 (3,000 max) tbns/day " gallons/day

DEP FORM 62-701.900(1)
Effective January 6, 2010

Page 5 of 39



PART B. DISPOSAL FACILITY GENERAL INFORMATION
1. Provide brief description of disposal facility design and operations planned under this appI‘ication:

This Intermediate Modification Application presents information supporting the application for the construction

of the expansion of the existing Landfill Gas Collection and Control System (LFGCCS) at the Capacity

Expansion Area (Sections 7, 8) into Section 9 at the Southeast County Landfill facility in Hillsborough

County, Florida. The landfill gas will continue to be collected from the landfill and sent to the existing candlestick

flare for destruction.

2. Facility site supervisor. _Mr. Larry E. Ruiz, AIA
Title:  General Manager Telephone: (813)671-7707
E-Mail address (if applicable)
3. Disposal area: Total ___162.4 acres; Used _162.4 acres; Available 162.4acres. (Phases 1-VI)

Disposal area: Total 34.5 acres; Used 34.5 acres; »Available 34.5 acres. (Sections 7,8, and9)

4. Weighing scales used: XIYes [ ] No
5. Security to prevent unauthorized use: Xvyes []No '
6. Charge for waste received: $/yds3 _$30.60 (yard waste) to $124.20 (mixed load) $/ton
7. Surrounding land use, zoning: |

X Residential (] Industrial

XAgricultural (None

[JCommercial (] Other Describe
8. Types of waste received:

] Household X C & D debris

X Commercial X Shredded/cut tires

X Incinerator/WTE ash (] Yard trash

[] Treated Biomedical [ Septic tank

X Water treatment sludge . X Industrial

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 6 of 39



10.
11.

12.

13.

15:
16:
17.
18.

19.

20.

X Air treatment sludge | Industrial sludge
X Agricultural ~ ~ - [C] Domestic sludge
X Asbestos (] Other Describe

Salvaging permitted: [(JYes [X No

Attendant: XlYes [JNo . Trained operator: [X]Yes [] No
Trained Spotters: XIYes [] No Number of spotters used: 1 minimum
Site located in: [_JFloodplain []Wetlands . X Other:

Upland, closed phosphate mine

Days of operation: Mon’day - Saturday

Hours of operation: 7:30 AM - 5:30 PM

Days working face covered: _ Monday - Saturday

Elevation of water table: 123.72 SHGWT ft. Datum used: NGVD 1929

Number of monitoring wells: 14 (Phases I-VI), 8 (Sections 7 and 8), 3 (Section 9)

Number of surface monitoring points: 5 (Phases I-VI), 6 (sections 7, 8, and 9)

Gas controls used: [JYes [] No Type controls: (Active [] Passive

-Gas flaring: MJYes [] No Gas recovery: [JYes [X] No

Landfill unit liner type:

[ Natural soils X Double geomembrane

(] Single clay liner ' (] Geomembrane & composite
[ Single geomembrane - [X] Double composite

(] Single composite (] None

(] Slurry wall X Other Describe::

Phosphatic Clay, 4-18 feet in thickness (Phases I-VI only)

(Section 7, 8, and 9 only)

(Section 7, 8, and 9 only)

DEP FORM 62-701.900(1)
Effective January 6, 2010

Page 7 of 39




Leachate collectidn method:

X Collection pipes
X Geonets

(J well points

[] Perimeter ditch
X Other Describe:
Pump Station and Chip Tire Layer

(Section 7, 8, and 9 only)

X Sand layer

X Gravel layer

X Interceptor trench
[ None

Leachate storage method:

X Tanks
(] other Describe:

[J Surface impoundments

Leachate treatment method:

(] Oxidation [C] Chemical treatment
(J Secondary [J Settling

(O Advanced [J None

X Other

Biological Treatment System On-Site

24, Leachate disposal method:

[ Recirculated

X Transported to WWTP
(] Injection well

X Evaporation

X Other

Storage pond evaporation or spray irrigation after treatment at the on-site treatment facility

(] Pumped to WWTP

(] Discharged to surface water/wetland
] Percolation ponds

[J Spray Irrigation

DEP FORM 62-701.900(1)
Effective January 6, 2010
. Page 8 of 39



25.  Forleachate discharged to surface waters:

Name and Class of receiving water:
Leachate is not discharged to surface waters

26. Stormwater:
Collected: X Yes [ No

Type of treatment:
Detention / Filtration

Name and Class of receiving water:
A tributary of Long Flat Creek

27.  Environmental Resources Permit (ERP) number or status:

Permit No.: 29-0270881-007

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART C. PROHIBITIONS (62-701.300, FAC)

S LOCATION - N/A NIC

UJ ' O X 1. Provide documentation that each of the siting criteria will be satisfied for
the facility, (62-701.300(2), FAC) :

O | I:I X 2. If the facility qualifies for any of the exemptions contained in Rules 62-

: 701.300(12) through (18), FAC, then document this qualification.

dJ O X 3. Provide documentation that the facility will be in compliance with the
burning restrictions;
(62-701.300(3), FAC)

] O ] 4. Provide documentation that the facility will be in compliance with the
hazardous waste restrictions;
(62-701.300(4), FAC)

] O X 5. Provide documentation that the facility will be in compliance with the
PCB disposal restrictions;
(62-701.300(5), FAC)

d -0 [ 6. Provide documentation that the facility will be in compliance with the
biomedical waste restrictions;
(62-701.300(6), FAC)

O O X 7. Provide documentation that the facility will be in cdmpliance with the
Class | surface water restrictions; '
(62-701.300(7), FAC)

U] OJ X 8. Provide documentation that the facility will be in compliance with the

- special waste for landfills restrictions;(62-701.300(8), FAC)

L] = O X 9. Provide documentation that the facility will be in compliance with the
liquid restrictions;
(62-701.300(10), FAC)

O ’ [0 X 10. Provide documentation that the facility will be in compliance with the
used oil and oily waste restrictions; (62-701.300(11), FAC)

PART D. SOLID WASTE MANAGEMENT FACILITY PERMIT REQUIREMENTS, GENERAL (62-701.320, FAC)

S LOCATION N/A NIC
1. Four copies, at minimum, of the completed application form, all

X PartD.1 O O

supporting data and reports;
(62-701.320(5)(a), FAC)

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 10 of 39



8§ LOCATION

N _PartD.2
X PartD.3
X PartD4.
X PartD.5
XI PartD.6
X PartD.7
O
A PartD.9
O
O
O
O

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A  NIC

o O

O 0O
O O
O O
O O
O O
0 X
O O
0 K
0 K
0 X
0 K

PART D CONTINUED

2. Engineering and/or professional certification (signature, date and seal)
provided on the applications and all engineering plans, reports and
supporting information for the application; (62-701.320(6),FAC)

3. A Iettér of transmittal to the Department; (62-701.320(7)(a),FAC)

4. A completed application form dated and signed by the applicant;
(62-701.320(7)(b),FAC)

5. Permit fee specified in Rule 62-701.315, FAC in check or money order,
payable to the Department;
(62-701.320(7)(c),FAC)

6. An engineering report addressing the requirements of this rule and with
the following format: a cover sheet, text printed on 8 1/2 inch by 11 inch
consecutively numbered pages, a table of contents or index, the body of
the report and all appendices including an operation plan, contingency
plan, illustrative charts and graphs, records or logs of tests and
investigations, engineering calculations; (62-701.320(7)(d),FAC)

7. Operation Plan and Closure Plah; (62-701.320(7)(e)1,FAC)
8. Contingency Plan; (62-701.320(7)(e)2,FAC)

9. Plans or drawings for the solid waste management facilities in
appropriate format (including sheet size restrictions, cover sheet, legends,
north arrow, horizontal and vertical scales, elevations referenced to NGVD
1929) showing; (62-701.320(7)(f), FAC)

a. A regional map or plan with the project location in relation to
major roadways and population centers;

b. A vicinity map or aerial photograph no more than 1 year old
showing the facility site and relevant surface features located
within 1000 feet of the facility;

c. A site plan showing all property boundaries certified 'by a
Florida Licensed Professional Surveyor and Mapper; and

d. Other necessary details to support the engineering report,
including referencing elevations to a consistent, nationally
recognized datum and identifying the method used for collecting
latitude and longitude data.

Page 11 of 39



S LOCATION N/A NIC PART D CONTINUED

J OJ X 10. Documentation that the applicant either owns the property or has legal
authority from the property owner to use the site; (62-701.320(7)(g),FAC):

0 0 X 11. For facilities owned or operated by a county, provide a description of
how, if any, the facilities covered in this application will contribute to the
county's achievement of the waste reduction and recycling goals contained
in Section 403.706,FS; (62-701.320(7)(h),FAC)

H u X | 12. Provide a history and description of any enforcement actions taken by
the Department against the applicant for violations of applicable statutes,
rules; orders or permit conditions relating to the operation of any solid
waste management facility in this state;

(62-701.320(7)(i),FAC)
13. Proof of publication in a newspaper of general cwculatlon of notice of

I _PartD.13 g U application for a permit to construct or substantially modlfy a solid waste
management facility; (62-702.320(8),FAC) '

u ] X 14. Provide a description of how the requirements for airport safety will be
achieved including proof of required notices if applicable. If exempt,
explain how the exemption applies; (62-701.320(13),FAC)

] O [XI  15. Explain how the operator and spotter training requirements and
special criteria will be satisfied for the facility; (62-701.320(15), FAC)

PART E. LANDFILL PERMIT REQUIREMENTS (62-701.330, FAC)

S LOCATION N/A NIC

U O X 1. Regional map or aerial photograph no more than 5 years old showing all
airports that are located within five miles of the proposed landfill;
(62-701.330(3)(a),FAC)

2. PIot‘pI’an‘with-a scale not greatér than 200 feet to the inch showing;

X _PartE.2 O O (62-701.330(3)(b) FAC)

N u < a. Dimensions;

(] H X \tl>v.e"LSo.cations of proposed and existing water quality monitoring

O] ] 2 ¢. Locations of soil bonn_gg

DEP FORM 62-701.900(1)
Effective January 6, 2010
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S LOCATION N/A NIC PART E CONTINUED

O U X d. Proposed plan of trenching or disposal areas;

0 O IZ] e. Cross sections showing original elevations and proposed final
contours which shall be included either on the plot plan or on
separate sheets.

] : ] X f. Any previously filled waste disposal areas;

g. Fencing or other measures to restrict access.

O
O
X

X PartE.3 O [J 3. Topographic maps with a scale not greater than 200 feet to the inch
' with 5-foot contour intervals showing; (62-701.330(3)(c),FAC)

0 0 = a. Proposed fill areas;

0 ] = b. Borrow areas;

] O] X c. Access roads;

| N [] X d. Grades required for proper drainage;

] 0 X ‘ e. ’Cross sections of lifts;

O 0 f. Special drainage devices if necessary;

0 0 = g. Fencing

0] ] < h. Equipment facilities;

X PartE4 O [J 4. Areport on the landfill describing the following: (62-701.330(3)(d),FAC)

O O X a. The current and projected population and area to be served by
the proposed site; . :

O O X b. The anticipated type, annual quantity, and source of solid
waste, expressed in tons; ‘

' KX PartE.dc 0O 0O c. Planned active life of the facility, the final design height of the

facility and the maximum height of the facility during its operation;

DEP FORM 62-701.900(1)
Effective January 6, 2010
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s LOCATION - NIA NIC PART E CONTINUED

0 0 X d. The source and type of cover material used for the landfill.

] 0 X 5. Provide evidence that an approved laboratory shall conduct water
quality monitoring for the facility in accordance with Chapter 62-160, FAC;;
(62-701.330(3)(g9),FAC)

] ] X 6. Provide a statement of how the applicant will demonstrate financial
responsibility for the closing and long-term care of the landfill; (62-
701.330(3)(h), FAC)

PART F. GENERAL CRITERIA FOR LANDFILLS (62-701.340, FAC)
S LOCATION N/A NIC
H ] X 1. Describe (and show on a Federal Insurance Administration flood map, if

available) how the landfill or solid waste disposal unit shall not be located
in the 100-year floodplain where it will restrict the flow of the 100-year
flood, reduce the temporary water storage capacity of the floodplain unless

- compensating storage is provided, or result in a washout of solid waste;
(62-701.340(3)(b),FAC)

] ‘ : ] K 2. 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;

(62-701.340(3)(c),FAC) ‘

PART G. LANDFILL CONSTRUCTION REQUIREMENTS (62-701.400, FAC)
S LOCATION N/A NIC
X PartG.1 0 ] 1. Describe how the landfill shall be designed so that solid waste disposal

units will be constructed and closed at planned intervals throughout the
design period of the landfill and shall be designed to achieve a minimum
factor of safety of 1.5'using peak strength values to prevent failures of
sideslopes and deep-seated failures; (62-701.400(2),FAC)

U . O 2. Landfill liner requirements; (62-701.400(3),FAC)
] ] X a. General construction requirements; (62-701.400(3)(a), FAC):;
0 X (M Provide test information and documentation to ensure the

liner will be constructed of materials that have appropriate
physical, chemical, and mechanical properties to prevent
failure; '

DEP FORM 62-701.900(1)
Effective January 6, 2010
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s LOCATION

DEP FORM 62-701.900(1)
" Effective January 6, 2010

NIA

N/C

)

(3

4

(%)

PART G CONTINUED

Document foundation is adequate to prevent liner failure;

Constructed so bottom liner will not be adversely impécted

by fluctuations of the ground water;

Designed to resist hydrostatic uplift if bottom liner located
below seasonal high ground water table;

Installed to cover all surrounding earth which could come
into contact with the waste or leachate.

b. Composite liners; (62-701.400(3)(b), FAC

(M

(2)

3)

Upper geomembrane thickness and properties;

Design leachate head for primary LCRS including
leachate recirculation if appropriate;

Design thickness in accordance with Table A and number
of lifts planned for lower soil component.

¢. Double liners; (62-701.400(3)(c), FAC)

(1

@)

©)

4

Upper and lower geomembrane thicknesses and
properties;

Design leachate head for primary LCRS to limit the head
to one foot above the liner; '

Lower geomembrane sub-base design;

Leak detection and secondary leachate collection system
minimum design criteria (k 2 10 cm/sec, head on lower
liner < 1 inch, head not to exceed thickness of drainage
layer);

d. Standards for geosynthetic components; (62-701.400(3)(d),

FAC)

Page 15 of 39



s LOCATION N/A  NIC | PART G CONTINUED

O O X (1) Factory and field seam test methods to ensure all

geomembrane seams achieve the minimum
specifications;
O : ] X (2) Geomembranes to be used shall pass a continuous spark

test by the manufacturer;

O | O X (3) Design of 24-inch thick protective layer above upper
geomembrane liner,;

N | O X (4) Describe oberationa| plans to protect the liner and
' leachate collection system when placing the first layer of
waste above 24-inch-thick protective layer.

O O X (5) HDPE geomembranes, if used, meet the specifications in
' GRI GM13 and LLDPE geomembranes, if used, meet the
specifications in GRI GM-17.

O 4 X (6) PVC geomembranes, if used, meet the specifications in
' PGl 1104;
U OJ = (7) Interface shear strength testing results of the actual

components which will be used in the liner system;

UJ - O X (8) . Transmissivity testing results of geonets if they are used in
the liner system;

4 ] X - “(9) Hydraulic conductivity testing results of geosynthetic clay
‘ liners if they are used in the liner system;

O O X e. Geosynthetic specification requirements; (62-
701.400(3)(e),FAC)

OJ O X ) Definition and qualifications of the designer, manufacturer,
: installer, QA consultant and laboratory, and QA program,

O O] X (2) ‘Material specifications for geomembranes,
geocomposites, geotextiles, geogrids, and geonets;

DEP FORM 62-701.900(1)
Effective January 6, 2010
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s LOCATION

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

J

NiC

X

(3)

4

(5)

(6)

(7)

PART G CONTINUED

;Manufacturing and fabrication specifications including

geomembrane raw material and roll QA,
fabricationpersonnel qualifications, seaming equipment
and procedures, overlaps, trial seams, destructive and
nondestructive seam testing, seam testing location,
frequency, procedure, sample size and
geomembranerepairs;

Geomembrane installation specifications including

earthwork, conformance testing, geomembrane
placement, installation personnel qualifications, field

"seaming and testing, overlapping and repairs, materials in

contact with geomembrane and procedures for lining

~ system acceptance;

Geotextile and geogrid specifications including handling
and placement, conformance testing, seams and overlaps,
repair, and placement of soil materials and any overlying
materials;

Geonet and geocomposite specifications including
handling and placement, conformance testing, stacking
and joining, repair, and placement of soil materials and
any overlying materials;

Geosynthetic clay liner specifications including handling
and placement, conformance testing, seams and overlaps,
repair, and placement of soil material and any overlying
materials;

f. Standards for soil liner components (62-710.400(3)(f),FAC):

(1)

(2)

(3

Description of construction procedures including

. overexcavation and backfilling to preclude structural

inconsistencies and procedures for placing and
compacting soil component in layers;

Demonstration of compatibility of the soil component with
actual or simulated leachate in accordance with EPA Test

* Method 9100 or an equivalent test method;

Procedures for testing in-situ soils to demonstrate they
meet the specifications for soil liners;

Page 17 of 39



s LOCATION

X PartG.3

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

O

NiC

PART G CONTINUED

(4) Specifications for soil component of liner including at a
minimum: :

(@

Allowable particle size distribution, Atterberg
limits, shrinkage limit;

(b) Placement moisturé and dry density criteria;

(c) Maximum laboratory-determined saturated
hydraulic conductivity using simulated leachate,

(d) Minimum thickness of soil liner; B

(e) ‘Lift thickness; -

f Surface preparation (scarification);

(9) Type and percentage of clay mineral within tHe
soil component; :

(5) Procedures for constructing and using a field test section

to document the desired saturated hydraulic conductivity
and thickness can be achieved in the field.

g. If a Class Ill landfill is to be constructed with a bottom liner
system, provide a description of how the minimum requirements
for the liner will be achieved.

Leachate collection and removal system (LCRS); (62-
701.400(4),FAC)

a. The primai’y and secondary LCRS requirements; (62-

+701.400(4)(a),FAC)

(1) Constructed of materials chemically resistant to the waste
and leachate;

(2) Have sufficient mechanical properties to prevent collapse
under pressure;
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S LOCATION

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

0

NIC

X

X

PART G CONTINUED

3) Have granular material or synthetic geotextile to prevent
clogging;

(4) Have method for testing and cleaning clogged pipes or
contingent designs for rerouting leachate around failed -
areas; ‘

b. Other LCRS requirements; (62-701.400(4)(b) and (c),FAC)

1 Bottom 12 inches having hydraulic conductivity = 1 x 10-3
cm/sec;

(2)  Total thickness of 24 inches of material chemically
resistant to the waste and leachate;

3) Bottom slope design to accommodate for predicted
settlement and still meet minimum slope requirements;

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

4. Leachate recirbulation; (62-701.400(5),FAC)

a. Describe general procedures for recirculating leachate; -

b. Describe procedurés for controlling leachate runoff and
minimizing mixing of leachate runoff with storm water;

¢. Describe procedures for preventing perched water conditions
and gas buildup;

d. Describe alternate methods for leachate management when it
cannot be recirculated due to weather or runoff conditions, surface
seeps, wind-blown spray, or elevated levels of leachate head on
the liner; : '

e. Describe methods of gas management in accordance with Rule
62-701.530, FAC; ‘

Page 19 of 39



s LOCATION N/A
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DEP FORM 62-701.900(1)
Effective January 6, 2010

Nic

2

X

PART G CONTINUED

f. If leachate irrigation is proposed, describe treatment methods
and standards for leachate treatment prior to irrigation over final
cover and provide documentation that irrigation does not
contribute significantly to leachate generation.

5.Leachate storage tanks and leachate surface impoundments; (62-

701.400(6),FAC)

a. Surface impoundment requirements; (62-701.400(6)(b),FAC)

)] Documentation that the design of the bottom liner will not
be adversely impacted by fluctuations of the ground water;

(2)  Designed in segments to allow for inspection and repair as
needed without interruption of service;

3) General design requirements;

(@)

Double Iiner'system consisting of an upper and
lower 60-mil minimum thickness geomembrane;

(b) Leak detection and collection system with
hydraulic conductivity = 1 cm/sec;

(c) - Lower geomembrane placed on subbase 2 6
inches thick withk <1 10 -5 cm/sec or on an
approved geosynthetic clay linerwithk <1 10-7
cm/sec;

(d) Design calculation to predict potential leakage
through the upper liner;

(e) Daily inspection requirements and notification and
corrective action requirements if leakage
ratesexceed that predicted by design calculations;

4) Description of procedures to prevent uplift, if applicable;
(5) Design calculations to demonstrate minimum two feet of

freeboard will be maintained;

6) Procedures for controlling vectors and off-site odors.
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s LOCATION  NIA NIC | PART G CONTINUED

-] ' ] X b. Above-ground leachate storage tanks; (62-701.400(6)(c),FAC)

| | . O X %)) Describe tank materials of construction and ensure
foundation is sufficient to support tank; '

U O X (2) Describe procedures for cathodic protection if needed for
the tank; :
a Ol = (3) Describe exterior painting and interior lining of the tank to

protect it from the weather and the leachate stored;

U ] X 4 Describe secondary containment design to ensure
adequate capacity will be provided and compatibility of
materials of construction;

OJ OJ [ (5) Describe design to remove and dispose of stormwater
from the secondary containment system;

L] O X (6) Describe an overfill prevention system such as level
sensors, gauges, alarms and shutoff controls to prevent
overfilling;

U _ ' O ¢ 7) - Inspections, corrective action and reporting requirements;

] O X . (a) Overfill prévention system weekly;

O O X ' _ (b) Exposed tank exteriors weekly:

] , O X (c) Tank interiors when tank is drained or at least

every three years;

O O X (d) ‘Procedures for immediate corrective action if
failures detected;

O » ] X (e) Inspection reports available for department '
review.

OJ X O c. Underground leachate storage tanks; (62-701.400(6)(d),FAC)

DEP FORM 62-701.900(1)
Effective January 6, 2010
Page 21 of 39



S LOCATION

O

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

X

N/C

(1

()

(3)

(4)

PART G CONTINUED

Describe materials of construction;

A double-walled tank design system to be used with the
following requirements;

(a) Interstitial space monitoring at least weekly;

(b) Corrosion protection provided for primary tank
interior and external surface of outer shell;

" (c) Interior tank coatings compatible with stored

leachate;

(d) Cathodic protection inspected weekly and
repaired as needed,;

Describe an overfill prevention system such as level
sensors, gauges, alarms and shutoff controls to prevent
overfilling and provide for weekly inspections;

Inspection reports available for department review.

d.Schedule provided for routine maintenance of LCRS; (62-
701.400(6)(e),FAC)

6.Liner systems construction quality assurance (CQA); (62-
701.400(7),FAC)

a. Provide CQA Plan including:

(1)

()

©)

(4)

Specifications and construction requirements for liner
system;

Detailed description of quality control testing procedures
and frequencies;

Identification of supervising professional engineer;

Identify responsibility and authority of all appropriate
organizations and key personnel involved in the
construction project;
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s LOCATION NA NIC . PART G CONTINUED

] . O X (5) State qualifications of CQA professional engineer and
Yo support personnel;

| ] X (6) Description of CQA reporting forms and documents;

O : ‘ ] X b. An independent laboratory experienced in the testing of
o geosynthetics to perform required testing; :

O 0 X 7. SoilLiner CQA (62-701.400(8)FAC)

O O X a. Documentation that an adequate borrow source has been
: ' located with test results or description of the field exploration and
laboratory testing program to define a suitable borrow source;

O : U X b. Description of field test section construction and test methods to
be implemented prior to liner installation;

] O X c. Description of field test methods including rejection criteria and
' corrective measures to insure proper liner installation.

] | UJ X 8. Surface water management systems; (62-701.400(9),FAC)

] ] X a. Provide a copy of a Department permit for stormwater control or
documentation that no such permit is required;

] O X b. Design of surface water management system to isolate surface
water from waste filled areas and to control stormwater run-off;

OJ ' OJ X c. Details of stormwater control design including retention ponds,
detention ponds, and drainage ways; '

X PartG.9 O [J 9. Gas control systems; (62-701.400(10),FAC)

O O X a. Provide documentation that if the landfill is receiving degradable
‘ wastes, it will have a gas control system complying with the
requirements of Rule 62-701.530, FAC;

O ' X [0 10. For landfills designed in ground water, provide documentation that the
' ' landfill will provide a degree of protection equivalent to landfills designed
with bottom liners not in contact with ground water; (62-701.400(11),FAC)

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART H. HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS (62-701.410(1), FAC)

s LOCATION

O

DEP FORM 62-701.900(1)
Effective January 6,\ 2010

NA NC
0 X
O K
O X
O X
0o X
0 X
o X
0 X
0 X
O X
O X

1. Submit a hydrogeological mvestlgatlon and site report including at Ieast
the following information:

a. Reg’ional and site specific geology and hydrogeology;

b. Direction and rate of ground water and surface water flow
including seasonal variations;

c. Background quality of ground water and surface water,
d. Any on-site hydraulic connections between aquifers;

e. Site stratigraphy and aquifer characteristics for confining layers,
semi-confining layers, and all aquifers below the landfill site that
may be affected by the landfill; :

f. Descnptlon of topography, soil types and surface water drainage
systems;

g. Inventory of all public and private water wells within a one-mile
radius of the landfill including, where available, well top of casing
and bottom elevations, name of owner, age and usage of each

~ well, stratigraphic unit screened, well construction technique and

static water level,
h. Identify and locate any existing contaminated areas on the site;

i. Include a map showing the locations of all potable wells W|th|n
500 feet of the waste storage and dlsposal areas;

2. Report signed, sealed and dated by PE and/or PG.
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PARTI GEOTECHNICAL INVESTIGATION REQUIREMENTS (62-701.41 0(2),FAC)

S LOCATION N/A NIC
(] } B X 1. Subr_nit a geotec;hnical site investigation repbrt defining the engineering
: properties of the site including at least the following:
[l O X ~ a. Description of subsurface conditions including soil stratigraphy
: and ground water table conditions;
U J X b. Investigate for the presence of muck, previously filled areas,
: soft ground, lineaments and sink holes;
U | 0O X c. Estimates of average and maximum high water table across the
site; '
O | O] X d. Foundation analysis including:
O OJ [ (1) Foundation bearing capacity analysis; -
U ' O X (2) Total and differential subgrade settlement analysis;
U ] X (3) Slope stability analysis;
O O 4 e. Description of methods used in the investigation and includes
' soil boring logs, laboratory results, analytical calculations, cross
sections, interpretations and conclusions;
g _ Il X f. An evaluation of fault areas, seismic impact zones, and unstable
areas as described in 40 CFR 258.13, 40 CFR 258.14 and 40
CFR 258.15.
O O X 2. Report signed, sealed and dated by PE and/or PG.

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART J. VERTICAL EXPANSION OF LANDFILLS (62-701.430,FAC)

S LOCATION

O

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

O

Nic

X

1. Describe how the vertical expansion shall not cause or contribute to
leachate leakage from the existing landfill, shall not cause objectionable
odors, or adversely affect the closure design of the existing landfill;

2. Describe how the vertical expansion over unlined landfills will meet the
requirements of Rule 62-701.400, FAC with the exceptions of Rule 62-
701.430(1)(c),FAC; :

3. Provide foundation and settlement analysis for the vertical expansion,;

4. Provide total settlement calculations demonstrating that the final
elevations of the lining system, that gravity drainage, and that no other
component of the design will be adversely affected;

5. Minimum stability safety factor of 1.5 for the lining system component
interface stability and deep stability;

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

7. Provide gas control designs to prevent accumulation of gas under the
new liner for the vertical expansion.
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" PART K. .LANDFILL OPERATION REQUIREMENTS (62-701.500,FAC)

S LOCATION

O

X PartK2

O

0

Part K.2.h

0O X O O

o 0O

_I

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

O

O

O

O

O

O o o

N/C

X

1. Provide documentation that landfill will have at least one trained
operator during operation and at Ieast one trained spotter at each working
face; (62-701.500(1),FAC)

2. Provide a landfill operation plan including procedures for: (62-
701.500(2), FAC)

a. Designating responsible operating and maintenance personnel;

b. Emergency preparedness and response, as required in
subsection 62-701.320(16), FAC;

c¢. Controlling types of waste received at the landfill;

d.. Weighing incoming waste;

e. Vehicle traffi; control and qnloading;

f. Method and sequence of filling Waste;.

g. Waste compaction and application of cover;

h. Operations of g'as, leachate, and sformwater controls;
i. Water quality monitoring.

J- Maintaining and cleaning the leachate collection system;

3. Provide a description of the landfill operation record to be used at the
landfill; details as to location of where various operational records will be
kept (i.e. FDEP permit, engineering drawings, water quahty records, etc.)
(62 -701.500(3),FAC)

4. Describe the waste records that will be compiled monthly and provided
to the Department annually; (62-701.500(4),FAC)

5. Describe methods of access control; (62-701.500(5),FAC)
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s LOCATION N/A NIC N PART K CONTINUED

0 . |:|. X 6. Describe load checking program to be implemented at the landfill to
discourage disposal of unauthorized wastes at the landfill; (62-
701.500(6),FAC)

O O XI 7. Describe procedures for spreading and compacting waste at the landfill
that include: (62-701.500(7),FAC)

[l : O X a. Waste layer thickness and compaction frequencies;

O O D b. Special considerations for first layer of waste placed above liner
and leachate collection system;

| O X c. Slopes of cell working face and side grades above land surface,
planned lift depths during operation; ‘

Ol J X d. Maximum width of working face;

U | O X , e. Description of type of initial cover to be used at the facility that
controls:

Ol O X (1) Vector breed‘ing/animal attraction

4 ' O X (2) Fires

U O X (3)  Odors

O 0 X (4)  Blowing litter

O O X (5) Moisture infiltration

U O X f. Procedures for applying initial cover including minimum cover
frequencies;

[l dd X g. Procedures for applying intermediate cover;

O | O X h. Time frames for applying final cover;

O O X i. Procedures for controlling scavenging and salvaging.

DEP FORM 62-701.900(1)
Effective January 6, 2010
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s LOCATION N/A NIC o PART K CONTINUED

] ] U X j- Description of litter policing methods;
a 0 K k. Erosion control procedures.
PatK8 . =~ . ] [0 = 8. Describe operational procedures for leachate management including;

(62-701.500(8),FAG)

| O K a. Leachate level monitoring, sampling, analysis and data results
submitted to the Department;

O - O ' X b. Operation and maintenance of leachate collection and removal
: system, and treatment as required;

O : O X ¢. Procedures for managing leachate if it becomes regulated as a
hazardous waste;

0 - . . OJ X d. Identification of treatment or disposal facilities that may be used
. for off-site discharge and treatment of leachate; ’

] , O X e. Contingency plan for managing leachate during emergencies or
equipment problems;

] . OJ X f. Procedures for recording quantities of leachate generated in
gal/day and including this in the operating record;

Wl ' O] X g. Procedures for comparing precipitation experienced at the
landfill with leachate generation rates and including this
information in the operating record;

O - O X h. Procedures for water pressure cleaning or video inspecting
: leachate collection systems.

Part K.9 O [J 9. Describe how the landfill receiving degradable wastes shall implement a
gas management system meeting the reqwrements of Rule 62-701.530,
FAC,;

(62-701.500(9),FAC)

. : [l BXI  10. Describe procedures for operating and maintaining the landfill
' ' stormwater management system to comply with the requirements of Rule
62-701.400(9); (62-701.500(10),FAC)

DEP FORM 62-701.900(1)
Effective January 6, 2010
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s LOCATION NA NIC PART K CONTINUED

O (0 X 11. Equipment and operation feature requirements; (62-701.500(11),FAC)

O ' (] K a. Sufficient equipment for excavating, spreading, compacting and
' covering waste;,

O J X b. Reserve equipment or arrangements to obtain additional

equipment within 24 hours of breakdown;

O O X - ¢. Communications equipment;
O O X d. Dust control methods;
O O X e. Fire. protéction capabilities and procedures for notifying local fire

department authorities in emergencies;

U | 0O X f. Litter control devices;

O O IZ' g. Signs indicating operating authority, traffic flow, hours of
operation, disposal restrictions.

O O = 12. Provide a description of all-weather access road, inside perimeter road
and other roads necessary for access which shall be provided at the

landfill;
(62-701.500(12),FAC)

OJ O X 13 Additional record keeping and reportmg requirements; (62-

701.500(13),FAC)

] O X a. Records used for developing permit applications and
supplemental information maintained for the deS|gn period of the

" landfill;

O O X b. Monitoring information, calibration and maintenance records,
copies of reports required by permit maintained for at least 10

years;

[l O = c¢. Maintain annual estimates of the remaining life of constructed
landfills and of other permitted areas not yet constructed and
submit this estimate annually to the Department;

U O X d. Procedures for archiving and retrieving records which are more

than five year old.

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART L. WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS (62-701.510, FAC)

S LOCATION

g

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

g

NIC

X

1. Water quality and leachate monitoring plan shall be submitted
describing the proposed ground water, surface water and leachate
monitoring systems and shall meet at least the following requirements;

a. Based on the information obtained in the hydrogeological
investigation and signed, dated and sealed by the PG or PE who
prepared it; (62-701.510(2)(a),FAC)

b. All sampling and analysis preformed in accordance with
Chapter 62-160, FAC; (62-701.510(2)(b),FAC)

¢. Ground water monitorihg requirements; (62-701.510(3),FAC)

(1)

()

)

(4)

)

(7)

(8)

C)

Detection welis located doanradient from and within 50
feet of disposal units;

Downgradient compliance wells as required;

Background wells screened in all aquifers below the
landfill that may be affected by the landfill;

Location information for each monitoring well;

Well spacing no greater than 500 feet apart for
downgradient wells and no greater than 1500 feet apart
for upgradient wells unless site specific conditions justify
alternate well spacings;

Well screen locations properly selected;

Monitoring wells constructed to provide representative
ground water samples;

Procedures for properly abandoning monitoring wells;

Detailed description of detection sensors if proposed.

d. Surface water monitoring requirements; (62-701.510(4),FAC)
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s LOCATION N/A NIC PART L CONTINUED

Ol O X )] Location of and justification for all proposed surface water
monitoring points; ,

| . O X (2) Each monitoring\ location to be marked and its position
' determined by a registered Florida land surveyor,

O _ 4 X e. Leachate sampling locations proposed; (62-701.510(5),FAC)

U OJ X f. Initial and routine sampling frequency and requirements; (62-
701.510(6),FAC)

O O % 4] Initial background ground water and surface water
‘ sampling and analysis requirements;

l:l O [ (2) Routine leachate sampling and analysis requirements;

U : O 4 3 Routine monitoring well sampling and analysis
. requirements;

J O X 4 Routine surface water sampling and analysis
requirements.

O ' O KX g. Describe procedures for implementing evaluation monitoring,
‘ prevention measures and corrective action as required; (62-
701.510(7),FAC)

O . O X h. Water quality monitoring report requirements;(62-
701.510(9),FAC)

J O X | 4} Semi-annual report requirements (see paragraphs 62
' 701.510(6)(c),(d)and (e) for sampling frequencies);

O ] X 2 Documentation that the water quality data shall be
' provided to the Department in an electronic format
consistent with requirements for importing into Department
databases, unless an alternate form of submittal is
specified in the permit.

O . OJ X 3) Two and one-half year report requirements, or every five
years if in long-term care, signed, dated and sealed by PG
or PE.

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART M.

s

J

g

PART N.

S

X

LOCATION

LOCATION

Part N.1

Part N.1.a

Part N.1.b

PartN.1.c

- PartN.1.d

Part N.2

Part N.3

Part N.4

DEP FORM 62-701.900(1)
Effective January 6, 2010 .

N/A

D .

O

N/A

g

N/C

X

X

N/C

O

SPECIAL WASTE HANDLING REQUIREMENTS (62-701.520, FAC)

1. Describe procedures for managing motor vehicles; (62-701.520(1),FAC)

2. Describe procedures for landfilling shredded Waste; (62-
701.520(2),FAC)

3. Describe procedures for asbestos waste disposal; (62-701.520(3),FAC) "

4. Describe procedures for disposal or management of contaminated soil;
(62-701.520(4), FAC) B

5. Describe procedures for disposél of biological wastes; (62-701.520(5),
FAC)

GAS MANAGEMENT SYSTEM REQUIREMENTS (62-701.530,FAC)

1 Provide the design for a gas management system that will (62-
701.530(1), FAC):

a. Be designed to prevent concentrations of combustible gases
from exceeding 25% the LEL in structures and 100% the LEL at
the property boundary;

'b. Be designed for site-specific conditions;
c. Be designed to reduce gas pressure in the interior of the landfill;

d. Be designed to not interfere with the liner, leachate control
system or final cover.

2. Provide documentation that will describe locations, conétruction details
and procedures for monitoring gas at ambient monitoring points and with
soil monitoring probes; (62-701.530(2), FAC):

3. Provide documentation describing how the gas remediation pian and
odor remediation plan will be implemented; (62-701.530(3), FAC):

4. Landfill gas recovery‘facilities; (62-701.530(5), FAC):
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PART O.

s

O

O

g

LOCATION

Part N.4.a

Part N.4.b

Part N.4.c

Part N.4.d

PartN.4.e

LOCATION

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

O

NA

O

NiC

O

Nic

X

i .

PART N CONTINUED

a. Information required in Rules 62-701.320(7) and 62-701.330(3),
FAC supplied;

. b. Information required in Rule 62-701.600(4), FAC supplied

where relevant and practical;

c. Estimate of current and expected gas generation rates and
description of condensate disposal methods provided,;

d. Description of procedures for condensate sampllng, analyzing
and data reporting provided;

e. Closure plan provided describing methods to control gas after
recovery facility ceases operation and any other requirements
contained in Rule 62-701.400(10), FAC;.

f. Performance bond provided to cover closure costs if not already
included in other landfill closure costs.

LANDFILL FINAL CLOSURE REQUIREMENTS (62-701.600,FAC)

1. Closure permit fequirements; (62-701.600(2),FAC)

a. Application submitted to Department at least 90 days prior to
final receipt of wastes;

b. Closure plan shall include the following:
(1) Closure design plan;

(2) Closure operation plah;

(3) Plan'for long-term care;

(4) A demonstration that proof of financial responsibility for
long-term care will be provided.
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s . LOCATION NA NIC

< Part0.2 O O

O 0 X
0 O K
O 0 K
0 0O K
O 0 X
0 0 K
y 0 K
0 0 K
O 0 X
O 0 K
03 0 K
O 0 X
0 0 K
0 0 X

DEP FORM 62-701.900(1)
Effective January 6, 2010

PART O CONTINUED

2. Closure design plan including the following reqwrements (62-
701.600(3),FAC)

a. Plan sheet showing phases of site closing;

b. Drawings showing existing topography and proposed final
grades;

¢. Provisions to close units when they reach approved design
dimensions;

d. Final elevations before settlement;

e. Side slope design including benches, terraces, down slope
drainage ways, energy dissipaters and discussion of expected
precipitation effects; .

f. Final cover installation plans including:

) CQA plan for installing and testing final cover,

(2) Schedule for installing final cover after final receipt of
waste;
3) Description of drought-resistant species to be used in the

vegetative cover,;

(4)  Top gradient design to maximize runoff and minimize
erosion;
(5) Provisions for cover material to be used for fmal cover

maintenance.
g. Final cover design requirements:
1 Protective soil layer design;

(2) Barrier soil layer design;
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O

O

o 0O

X

LOCATION

Part 0.2,

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A

N/C

PART O CONTINUED

(3) Erosion control vegetation;

(4) Geomembrane barrier layer design;

(5) | Geogynthetic clay liner design if used;

6) Stability analysis of the cover system and the disposed
waste.

h. Proposed method of stormwater control;
i. Proposed method of access control;

j. Description of the proposed or existing gas management system
which complies with Rule 62-701.530, FAC.

3. Closure operation plan shall include:(62-701.600(4),FAC)

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

b. Time schedule for completion of closing and long-term care;

c. Describe proposed method for demonstrating financial
assurance for long-term care;

d. Operation of the water quality monitoring plan required in Rule
62-701.510, FAC. ,

e. Development and implementation of gas management system
required in Rule 62-701.530, FAC.

4. Certification of closure construction completion including: (62-
701.600(6),FAC)

a. Survey monuments; (62-701.600(6)(a),FAC)

b. Final survey report; (62-701.600(6)(b),FAC)
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s LOCATION ~ NA NC PART O CONTINUED

7] [0 X 5. Declaration to the public; (62-701.600(7),FAC)

O 0 X

6. Official date of closing; (62-701.600(8),FAC)

0 ] ,g 7. Justification for and detailed description of procedures to be followed for
temporary closure of the landfill, if desired; (62-701.600(9),FAC)

PART P. . OTHER CLOSURE PROCEDURES (62-701.610,FAC)

S LOCATION N/A = NIC
R : O X 1. Describe how the requiremeﬁts for use of closed sblid waste disposal

areas will be achieved;(62-701.610(1),FAC)

2. Describe how the requirements for relocation of wastes will be achieved;

O . O 0 (62-701.610(2), FAC)

OART Q. LONG-TERM CARE (62-701.620,FAC)

s LOCATION N/A NIC

X PartQ.1 J (0 1. Maintaining the gas collection and monitoring system;

(62-701.620(5), FAC)

O ’ ] Xl 2. Stabilization report requirements; (62-701.620(6),FAC)
d 00 & 3. Rightof access;(62-701.620(7),FAC)
O H XI 4. Requirements for replacement of monitoring devices;

(62-701.620(8),FAC)

| 0] O X 5. Completion of long-term care signed and sealed by professional
' engineer (62-701.620(9), FAC).

DEP FORM 62-701.900(1)
Effective January 6, 2010
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PART R. FINANCIAL ASSURANCE (62-701.630,FAC)

s LOCATION

O

DEP FORM 62-701.900(1)
Effective January 6, 2010

N/A  NIC
0o X
O X
0 X
0 X

1. Provide cost estimates for closing, long-term care, and corrective action
costs estimated by a PE for a third party performing the work, on a per unit
basis, with the source of estimates indicated;

(62-701.630(3)&(7), FAC).

2. Describe procedures for providing annual cost adjustments to the
Department based on inflation and changes in the closing, long-term care,
and corrective action plans; (62-701.630(4)&(8), FAC).

3. Describe fuhding mechanisms for providing proof of financial assurancé
and include appropriate financial assurance forms;(62-701.630(5),(6),&(9),
FAC). '

4. Provide documentation and the appropriate forms for delaying
submitting proof of financial assurance for solid waste disposal units that

_ qualify;

(62-701.630(2)(c), FAC).
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PART S. CERTIFICATION BY APPLICANT AND ENGINEER OR PUBLIC OFFICER

1. Applicant:

The undersigned applicant or authorized representative of _Hillsborough County Public Utilities Department

Solid Waste Management Group ' is aware that statements made in this form and attached

information are an application for a _Intermediate Modification Permit from the Florida Department of
Environmental Protection and certifies that the information in this application is true, correct and complete to the best
of his/her knowledge and belief. Further, the undersigned agrees to comply with the provisions of Chapter 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 the permitted facility.

925 East Twiggs Street
Mailing Address

Sigpature of Applicant or Ag

Ms. Patricia V. Berry. Manager Tampa, FL 33602

Name and Title (please type) City, State, Zip Code
berryp@hillsboroughcounty.org (813) 272-5977 x43338

E-Mail address (if available) Telephone Number

Date: 3—-/ ’7,//9—\

Attach letter of authorization if agent is not a governmental official, owner, or corporate officer.

2. Professional Engineer registered in Florida (or Public 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 facility have been designed/examined |
by me and found to conform to engineering principles applicable to such facilities. In my professional judgment, this

facility, when properly maintained and operated, will comply with all applicable statutes of the State of Florida and

rules of the Department. It is agreed grgatmaum;rsigned will provide the applicant with a set of instructions of

roper maintenance and operatigo® aqlity , /1y,
prop: p &N @i Y*o/,",

N SCEND 2,
2 1] rSop SEENGR Y -
/74 M e RO Z 5426 Bay Center Drive, Suite 400
Signature TORUIS *f-: Mailing Address
EH * i =

Cliff Koenig, P.E .. Environni’eln;t‘hﬁ,Eng!E]eer 0:§ Tampa, FL 33609-3444

Name and Title (please typsg S ®, A OF ._,.-“'4‘,’5 City, State, Zip Code
%, Qo LORIDER §

Cliff. koenig@hdrinc.com XYz vl C‘)\\\\\

E-Mail address (if available) "'I,,‘,'m“""““\\‘\

FL PE #64078 HDR CA #4213 (904) 598-8931

" Florida Registration Number Telephone Number

(please affix seal)

Date: 3 - "5 ”20/1

DEP FORM 62-701.900(1)
Effective January 6, 2010
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| SECTION A
FDEP SOLID WASTE MANAGEMENT FACILITY
' PERMIT APPLICATION FORM

The completed Florida Department of Environmental Protection (FDEP) Application form for a Permit to
Construct, Operate, Modify or Close a Solid Waste Management Facility is attached.

Hillsborough County A-1 March 2012
Southeast County Landfill
Section 9 LEFGCCS Expansion Permit Application



SECTION B
DISPOSAL FACILITY GENERAL INFORMATION

General information about the Hillsborough County Southeast County Landfill is described on pages 4
through 8 of the permit application form included in Section A.

Hillsborough County . : B-1 ‘ March 2012
Southeast County Landfill

Section 9 LFGCCS Expansion Permit Application



SECTION C
PROHIBITIONS

Disposal areas at the facility have been permitted by FDEP and are located within the property boundaries

of the Southeast County Landfill (SCLF). Expansion of the Landfill Gas Collection and Control System

(LFGCCS) on Section 9 of the Capacity Expansion Area (CEA) will not require additional cells (disposal

units) at the SCLF in order to operate. No changes are proposed to any prohibitions requirements as part
- of this Intermediate Permit Application. For additional information refer to the Operations Permit
Renewal Application-Phases I-VI and the Capacity Expansion Area (Sections 7 and 8), dated January 16,
2007 and subsequent responses, and Construction Permit Application Capacity Expansion Area (Section
9), dated March 22, 2006 and subsequent responses.

Hillsborough County ‘ -1 March 2012
Southeast County Landfill

Section 9 LFGCCS Expansion Permit Application



SECTION D
SOLID WASTE MANAGEMENT FACILITY
PERMIT REQUIREMENTS

D.1  APPLICATION FORM AND SUPPORTING DOCUMENTS
Four copies of the application form, supporting data, and reports have been included with this submittal.
D.2 ENGINEERING CERTIFICATION

This Permit Application Form, Engineering Report and Engineering Design Plans included in this permit
application have been signed, dated and sealed by the Registered Professional Engineer in responsible
charge of their preparation. ‘

D.3 TRANSMITTAL LETTER
A transmittal letter is included at the beginning of this document.
D.4  APPLICATION FORM

FDEP Form No. 62-701.900(1) effective 01-06-10, dated and signed by the applicant, is included with
this submittal. '

D.5 PERMIT FEE

Per Rule 62-701.315 FAC, provided with this submittal is a check for the fdllowing permit fee:
e $500 Construction Permit - All Other Solid Waste Facilities (Intermediate Modification)

D.6 | ENGINEERING REPORT

An Engineering Report meeting the requirements of FAC 62-701.320(7)(d) detailing plans for the
construction of the LFGCCS expansion is included in Appendix A of this submittal.

D.7 OPERATION AND CLOSURE PLAN

The Operations and Maintenance Plan for the LFGCCS is included in Section L.9 of the Operations Plan
for Phases I-VI and the Capacity Expansion Area (Sections 7, 8, and 9) dated May 2011. A separate
submittal to FDEP will include updated Operations and Maintenance Plan to include the LFGCCS
expansion.

D.9 DRAWINGS

Engineering drawings meeting the requirements of FAC 62-701.320(7)(f)(6) are provided in Appendix C,
Drawings.

Hillsborough County D-1 . March 2012
Southeast County Landfill
Section 9 LFGCCS Expansion Permit Application



D.13 PROOF OF PUBLICATION

Upon submittal of this permit application to the FDEP, the County will publish a Notice of Application in
a newspaper of general circulation, as required by 62-701.320(8), FAC.

Hillsborough County D-2 March 2012
Southeast County Landfill :
Section 9 LFGCCS Expansion Permit Application



SECTION E
LANDFILL PERMIT REQUIREMENTS

Disposal areas at the facility have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not reQuire additional cells
(disposal units) at the SCLF in order to operate. No changes are proposed to landfill permit requirements
as part of this Intermediate Permit Application.

E.2 PLOT PLAN

A plot plan showing the proposed LFGCCS expansion on Section 9 of the CEA is 1ncluded in -Appendix
C of this submittal.

EJ3 TOPOGRAPHIC MAPS

A topographic plan showing the proposed LFGCCS expansmn is included in Appendix C (Sheets C- 03
and C-04) of this submittal. The LFGCCS expansion will be constructed on Section 9 of the CEA, which
is the current active Class I disposal area. The construction of the LFGCCS expansion will not affect the
fill areas, borrow areas, access roads, grading of storm water controls, fencing or equipment facilities.
Areas disturbed during the construction of the LFGCCS expansion components, such as trenching for the
collection pipelines, will be repaired to pre-existing or approved grades after construction.

E.4  LANDFILL REPORT
E.4.c Site Life Estimate

The remaining volume within Sections 7, 8, and 9 was calculated by using AutoCAD software to
compare existing grades within anticipated closure grades. The existing grades were obtained from the
semi-annual aerial topographic survey, dated July 5, 2011 and monthly survey updates through February
1, 2012, provided by Pickett and Associates, Inc. The anticipated Sections 7, 8 and 9 closure grades were
obtained by generating a three dimensional model of the permitted closure grades as shown in fill
sequence 18 of the CEA Sections 7, 8, and 9 Operating Sequence Drawings. Refer to the Engineering
Report, Attachment A, for additional information.

The calculated volume difference from comparing the existing grades to the anticipated Sections 7, 8 and
9 closure grades is 1,696,279 cy. This is the gross volume remaining within Sections 7, 8, and 9 as of
February 1, 2012 that is available for waste disposal and cover placement.

The net remaining waste disposal capacity within Sections 7, 8, and 9 was determined by subtracting the
estimated airspace occupied by final cover. The net volume within Sections 7, 8, and 9 available for waste
disposal after these quantities are subtracted is approximately 1,520,223 cy.

Hillsborough County E-1 . March 2012
Southeast County Landfill
Section 9 LFGCCS Expansion Permit Application



In order to estimate the remaining Sections 7, 8, and 9 site life, the net remaining Sections 7, 8, and 9
waste disposal capacity was divided by the projected annual waste disposal rate and accounting for a fifty
percent of waste being diverted to Phases I-VI starting on January 2013.

Hillsborough County E-2 March 2012
Southeast County Landfill .
Section 9 LFGCCS Expansion Permit Application



SECTION F
GENERAL CRITERIA FOR LANDFILLS

Disposal areas at the facility have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. No changes are proposed to general criteria for landfills
as part of this Intermediate Permit Application.

- Hillsborough County F-1 . March 2012

Southeast County Landfill
Section 9 LFGCCS Expansion Permit Application



SECTION G
LANDFILL CONSTRUCTION REQUIREMENTS

Disposal areas at the facility have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. No changes are proposed to landfill construction
requirements as part of this Intermediate Permit Application.

G.1 CONSTRUCTION AND CLOSURE AT PLANNED INTERVALS

The Overall Site Plan (Sheet C-01, Appendix C) show that the SCLF consists of Phases I-VI and Sections
7, 8 and 9 of the Capacity Expansion Area. Currently, waste is disposed of in Section 9 and it is
estimated that waste disposal will resume in Phases I-VI starting in January 2013. Future applications
will be submitted for future Sections of the CEA as the need for additional airspace develops.

Portions of the SCLF that will not receive additional waste will be closed as sufficient closure area
becomes available to make it practical to prepare and bid a closure contract. Slopes that will eventually
receive additional waste will be temporarily closed in accordance with the regulations. Closure of
Sections 7, 8 and 9 of the CEA is not expected to occur until 2021 as presented in Table 1-SeetionE of
Appendix A. Engineering Report.

The effect of LFGCCS expansion on the operations at the facility should be minimal. There will be three
sequences as part of the LFGCCS expansion as shown on Sheets C-03, C-04, and C-05, Appendix C. The
first sequence includes the installation of a header line, air supply line, and dewatering discharge line
extensions -along the south side slope of Section 9 and a header line and air supply line extensions along
the north slope. These line extensions will connect to blind flanges located after the existing header
isolation valve (southwest corner of Section 7) and to the blind flange located on the north slope of
Section 8. Horizontal collectors, installed across Section 9 in a north-south direction, will be connected to
the header line extensions on the north and south slopés of Section 9. The second sequence of the
LFGCCS expansion will begin following placement of additional waste on Section 9 when Sections 7, 8,
and 9 have reached near final permitted grade. The second sequence will include vertical gas extraction
wells that will connect to the header line extensions installed during the first sequence and to lateral
extension lines connecting to existing vertical gas extraction well laterals. A third sequence, to be
completed after final build-out of Sections 7, 8, and 9, may be required only if vertical extraction wells
installed during the second sequence are not efficient in collecting landfill gas. The third sequence will
include re-drilling adjacent to the affected well. New wells installed during this third sequence will utilize
existing lateral connections.

G.3 LEACHATE COLLECTION AND REMOVAL SYSTEM (LCRS)

Condensate from the gas collection system in Section 9 will drain into the existing leachate collection
system. The operation of the existing leachate collection and storage system will not be affected by the
discharge of condensate from Section 9 since landfill gas condensate is piped separately to the existing

Hillsborough County G-1 March 2012
Southeast County Landfill Revised May 2012
Section 9 LFGCCS Expansion Permit Application




Condensate Sump CS-1, Condensate Traps CT-4 and CT-5, and the Leachate Cleanouts LCO 9-1 and
LCO 9-2 on the south and north slope of Section 9 respectively. Any condensate discharged to LCO 9-2
will drain via gravity to the leachate collection sump on the south side of Section 9. Additional
condensate flow from the LFGCCS expansion will not affect the operation of existing pumps in the
condensate sumps, traps, and cleanouts since these pumps do not operate all the time and are triggered
independently by fluid levels in each sump. Leachate and condensate from the sumps are then pumped to
the existing on-site 575,000 gallon leachate storage tank or the 575,000 gallon effluent/leachate storage '
tank. For additional information on leachate processing refer to the Leachate Management Plan Phases I-
VI and the ‘Capacity Expansion Area, dated May 2011. '

G.9 GAS CONTROL SYSTEMS

Hillsborough County is proposing to expand and operate the existing LFGCCS on Section 9 of the CEA.
The gas collected from Section 9 will be collected and destroyed at the existing flare/blower contro! unit.
The existing flare/blower control unit has a capacity of 4,700 scfm. The current flow rate of LFG for
Phases I-VI and Sections 7 and 8 is in the range of 2,200-2,700 cfm. The current flare/blower control unit
has sufficient capacity to collect and combust gas from Section 9. The design of the LFGCCS expansion
is described in detail in the Engineering Report, Appendix A, and shown on the Drawings, Appendix C.
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SECTION H
HYDROGEOLOGICAL INVESTIGATION REQUIREMENTS

Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) -at the SCLF in order to operate. No changes are proposed to hydrogeological
invéstigation requirements as part of this Intermediate Permit Application.
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SECTION 1
GEOTECHNICAL INVESTIGATION REQUIREMENTS

~ Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. No changes are proposed to geotechmcal investigation
requirements as part of this Intermediate Permit Application.
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SECTION J
VERTICAL EXPANSION OF LANDFILLS

Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells

(disposal units) at the SCLF in order to operate. No changes are proposed to vertical expansions as part of
this Intermediate Permit Application. '
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- ~ SECTIONK |
LANDFILL OPERATION REQUIREMENTS

Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. No changes are proposed to landfill operation
requirements as part of this Intermediate Permit Application.

K.2 LANDFILL OPERATION PLAN
K.2.h Operation of gas, leachate, and stormwater controls

No changes are proposed to the ex1st1ng and approved stormwater management system at the facﬂlty as
part of the LFGCCS expansion on Section 9 of the CEA.

The project described in this application is for the expansion of the existing LFGCCS into Section 9 of
the CEA, which will include a header line extension on the north and south slopes of Section 9, horizontal
collectors, and vertical extraction wells that will convey the gas from the Section 9 disposal area to the
existing flare/blower control unit.

K.8 LEACHATE MANAGEMENT

Condensate from the gas collection system in Section 9 will be drained or pumped into the existing
leachate collection system. The operation of the existing leachate collection and storage system will not
be affected by the discharge of condensate from Section 9 since landfill gas condensate is piped
separately to the existing Condensate Sump CS-1, Condensate Traps CT-4 and CT-5, and the Leachate
Cleanouts LCO 9-1 and LCO 9-2 on the south and north slope of Section 9 respectively. Any condensate
discharged to LCO 9-2 will drain via gravity to the leachate collection sump on the south side of Section
9. The small amount of condensate flow from the gas system will not affect the operation of the pumps in
the condensate sumps, traps, and cleanouts since these pumps do not operate all the time and are triggered
independently by fluid levels in each sump. Leachate and condensate from the sumps are then pumped to
the existing on-site 575,000 gallon leachate storage tank or the 575,000 gallon effluent/leachate storage
tank. For additional information on leachate processing refer to the Leachate Management Plan Phases I-
VI and the Capacity Expansion Area, dated May 2011.

K9 GAS MANAGEMENT

Refer to Section N of this permit application.

Hillsborough County - K-1 March 2012
Southeast County Landfill .
Section 9 LFGCCS Expansion Permit Application



SECTION L » :
WATER QUALITY AND LEACHATE MONITORING REQUIREMENTS

‘Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
oof the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. No changes are proposed to water quality and leachate
monitoring requirements as part of this Intermediate Permit Application.
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SECTION M
SPECIAL WASTE HANDLING REQUIREMENTS

Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. No changes are proposed to special waste handling
requirements as part of this Intermediate Permit Application.
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SECTION N
GAS MANAGEMENT SYSTEM

N.1 GAS MANAGEMENT SYSTEM DESIGN
N.l.a Designed to prevent exceedance of combustible gases

Currently, landfill gas on Section 9 is allowed to vent passively to the atmosphere. The LFGCCS
expansion will prevent migration of landfill gas from Section 9 by maintaining a vacuum within the
landfill. By actively collecting gas from Section 9, the proposed LFGCCS expansion will decrease the
possibility that gas concentrations will exceed 25 percent of the lower explosive limit (LEL) in structures
and 100 percent LEL at the property boundary.

N.1.b Designed for site-specific conditions

The design of the LFGCCS expansion has been prepared with consideration of site specific conditions,
such as existing and future landfill elevations, leachate management system locations, and existing
landfill gas collection. Some field changes to the design, however, may be required due to conditions at
the time of construction to allow the proper performance of the LFGCCS expansion. At locations where
the actual conditions of the landfill vary significantly from what is shown in the plans, the County will be
notified and corrective actions will be implemented, which may include modification to the landfill or to

the gas system design. If modifications to the gas system design are proposed as a corrective action, the
FDEP will be notified to determine if a permit modification is necessary. No changes to the layout of the

gas system or the desien in peneral will be made without first consulting the FDEP. As-built drawings of
the LFGCCS expansion submitted to FDEP with the certification documentation will include any field
changes made during the construction of the LFGCCS expansion. '

Gas collection on Section 9 will be completed in three sequences. The first sequence will include
installation of horizontal collectors that will connect to new header line extensions on the north and south
slopes of Section 9. The proposed header line extension along the south side of Section 9 will be installed
on the lower terrace. This header line extension will be provided with blind flanges allowing for future
expansion of the LFGCCS to remaining Sections of the CEA. Horizontal collectors in Section 9 will be
installed in relatively close proximity of the interim grade surface prior to resuming waste disposal
activities. Horizontal collectors will provide constant landfill gas extraction since vertical wells are not
effective due to current landfill elevation. The first sequence is estimated to begin in January 2013,

Horizontal collectors to be installed in Section 9 will not be subject to the New Source Performance
Standard pressure and oxygen operating requirements until a minimum of 20 feet of waste are placed on
top of the collector as stated in the FDEP approved Gas Collection and Control System (GCCS) Design
Plan, by SCS Engineers dated July 11, 2008.

The second sequence of the LFGCCS expansion will begin following placement of additional waste on
Section 9 when Sections 7, 8, and 9 have reached near final permitted grade. The second sequence will
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include vertical gas extraction wells that will connect to the header line extension on the north and south
slopes of Section 9 installed during the first sequence. Due to additional waste to be placed on Sections 7,
8, and 9 after installation of the second sequence of the LFGCCS expansion, vertical gas extraction wells
will be fitted as Caisson wells. The caisson wells allows for the wells to be raised as the filling of waste in
the area around the wells occurs in order to maintain the greatest area of influence by adding additional
perforated pipe. The second sequence is estimated to begin in June 2018.

A third sequence, to be completed after final build-out of Sections 7, 8, and 9, may be required only if
caisson wells installed during the second sequence are not efficient in collecting landfill gas. The third
sequence will include re-drilling adjacent to the affected well. New wells installed during this sequence
will utilize existing lateral connections. The third sequence, if required, is estimated to begin in July 2021

N.1l.c Designed to reduce gas pressure in the interior of the landfill

The design, location, and number of horizontal collectors and extraction wells proposed on Section 9
were carefully considered to provide an active gas collection system that could adequately collect the gas
generated as the waste decomposes. Engineering and design calculations are provided in the Engineering
Report, Appendix A. '

The gas is collected by applying a vacuum to the horizontal collectors, vertical extraction wells and into
the landfill, thus reducing the pressure in the waste and drawing out the gas. Care must be taken to
“balance” the system and not allow air to infiltrate into the waste while applying the vacuum, Balancing
the system includes adjusting the vacuum at each horizontal collector, thus regulating the quality of the
gas collected. »

N.1.d Designed not to interfere with liner, leachate control system or final cover

Horizontal collectors haveé been design to be installed to a depth between 5 feet and 7 feet and vertical gas
extraction wells to a depth of approximately two-thirds of the waste depth. Vertical components of the
horizontal collectors and vertical gas extraction wells will maintain at least 15 feet offset from the base
“liner system. Therefore, horizontal collectors and vertical gas extraction wells will not interfere with the
liner or leachate collection system in Section 9. The header line will be installed near the surface of
Section 9 and will also not interfere with the existing base liner and leachate collection system.

When the final cover is installed over Section 9, geomembrane boots will be installed around the wells to
minimize the chance of air and water infiltrating into the landfill. '

N.2 MONITORING REQUIREMENTS

A landfill gas monitoring program is currently implemented at the SCLF. The existing gas monitoring
locations and frequency will be maintained as set forth in the current Operations and Maintenance Plan
for the facility.
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N.3 REMEDIATION PLANS

If the results of the monitoring show that combustible gas concentrations exceed 25 percent LEL in
structures and 100 percent LEL at the property boundary Hillsborough County will:

e immediately take all necessary steps to ensure protection of human health and notify FDEP;

e within 7 days of detection, submit to FDEP for approval a gas remediation plan for the gas
releases which describes the nature and extent of the problem and the proposed remedy; and,

e complete the remedy within 60 days of detection unless otherwise approved by FDEP.

If gas concentrations cause objectionable odors beyond the landfill property boundary, Hillsborough
County will: ‘

¢ implement a routine odor monitoring program to determine the timing and extent of any off-site -
odors;

e if the monitoring program confirms the existence of objectionable odors, submit to FDEP for
approval an odor remediation plan for the gas releases that describes the nature and extent of the
problem and the proposed remedy; and,

o initiate the remedy within 30 days of approval.

N.4  LANDFILL GAS RECOVERY FACILITIES
N.4.a Application Information

Information required by Rules 62-701.320(7) and 62-701.330(3) FAC are included in the permit form and
engineering report.

N.4.b Closure Information

Section 9 of the CEA is not being proposed for closure at this time. A detailed closure design report
satisfying the requirements of Rule 62-701.600(4) FAC will be included as part of the closure permit
application.

N.4.c Estimate of current and expected gas generation rates and description of condensate
disposal methods

The EPA LandGEM was used to estimate the potential quantity of gas that may be generated by the
landfill. The model uses past waste disposal data and predicted waste disposal data based on population
estimations to determine the gas generation potential for the life of the SCLF. The past waste disposal
~ data for the landfill used in the model run for this project was obtained from the County.

The AP-42 default values were determined by analyzing gas characteristics at landfills throughout the
country and creating a best fit average. These values give a more realistic result for potential gas
emissions from a landfill. However, conditions at the location of the landfill must be taken into account.
Special considerations can be made within the model for arid areas (less than 25 inches rain per year), as
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well as for bioreactor landfills. Since the landfill is neither in an arid area, nor is it a bioreactor landfill,
the conventional default AP-42 parameters were used in this model. '

The fraction of degradable waste is another factor in estimating the gas generation potential for the SCLF.
As 0f 2010, the SCLF has accepted and placed more ash waste than Municipal Solid Waste (MSW) in the
active disposal areas than in previous years. Ash waste is mostly inert and will not contribute to gas
generation in the future. Currently, the SCLF accepts 80% ash and 20% MSW. HDR has conservatively
estimated future waste composition as 50% ash and 50% MSW. For design purposes, the results from the
LandGEM were conservatively designed to use the k, and L, values in AP-42, 0.04 year and 100 m*/Mg
respectively. These regulatory default values were developed for regulatory compliance to estimate gas
generation., Results from the model, although a good indicator of potential gas production, have been
known to vary from site to site. The LandGEM results are included in the Engineering Report, Appendix
A. In the event that the SCLF continues to receive more ash waste than MSW, future LFGCCS expansion
designs for the remainder of the CEA will be adjusted in order to correctly size the LFG piping.

As estimated in the pipe sizing calculations, Attachment A of the Engineering Report, the maximum gas
generation for the CEA is 1,790 cubic feet per minute (cfm). The pipe sizing calculations are a
conservative estimate on gas generation for the master plan build-out of the approved GCCS plan for the
CEA as 50% of the waste placed in the CEA is anticipated to be ash which yields a much lower gas
generation rate than a typical 100% MSW unit of this size. Based on results from the LandGEM, the peak
flow for the CEA and Phases I-VI is 2,468 cfm in 2049.

Condensate from Section 9, which is generated as the saturated landfill gas cools in the collection
pipelines, will be conveyed through the condensate force main and the header pipeline system and
collected at the condensate traps/sumps located at low points in the header line. Condensate is then
drained or pumped into the existing leachate collection system for disposal. Condensate from Section 9
will be collected either in Condensate Sump CS-1, LCO 9-1, LCO 9-2, Condensate Traps CT-4 or CT-5.

N.4.d Procedures for condensate sampling, analyzing and data reporting

Condensate from the LFGCCS drains into the existing leachate management system for the landfill and
will be handled along with the current Leachate Management Plan.

N.4.e Closure Plan

The proposed LFGCCS expansion will treat the gas in accordance with Rule 62-701.400(10), F.A.C. The
gas collected will be treated in the existing landfill gas control unit, which includes a blower unit and
candlestick flare. Section 9 of the Capacity Expansion Area is not being proposed for closure at this time.
A detailed closure design report will be included as part of the closure permit application which will
address any integration of the LFGCCS with the intended end use. ' -
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SECTION O
LANDFILL FINAL CLOSURE REQUIREMENTS

Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. Section 9 of the CEA is not being proposed for closure at
this time. A detailed closure design report satisfying the requirements of Rule 62-701.600(4) FAC will be’
included as part of the closure permit application. No changes are proposed to landfill closure
requirements as part of this Intermediate Permit Application.

02  CLOSURE DESIGN PLAN
0.2.j Description of the proposed or existing gas management system

The proposed LFGCCS expansion on Section 9 of the CEA complies with the requiréments of Rule 62-
701.530, FAC. The proposed system will utilize horizontal collectors, vertical extraction wells, and
pipelines to convey the gas to the existing flare control unit. The gas will continue to be flared at the
control unit. A full-description of the design and operation of the LFGCCS expansion has been provided
in the Engineer Report, Appendix A.
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SECTIONP
OTHER CLOSURE PROCEDURES

Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Exp'ansion of the LFGCCS on Section 9 of the CEA will not require ‘additional cells
(disposal units) at the SCLF in order to operate. Closure of permitted. disposal areas at the SCLF is not
‘being proposed at this time. No changes are proposed to other closure procedures as part of this
Intermediate Permit Application. ' '
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SECTION Q
LONG TERM CARE REQUIREMENTS

Disposal areas at the landfill have been permitted by FDEP and are located within the property boundaries
of the SCLF. Expansion of the LFGCCS on Section 9 of the CEA will not require additional cells
(disposal units) at the SCLF in order to operate. Closure of permitted disposal areas at the SCLF is not
being proposed at this time. No changes are proposed to long term care requirements as part of this
Intermediate Permit Application.

Q.1 GAS MONITORING

The gas collection and monitoring system required in FAC 62-701.600(4)(f) will be maintained for the
long-term care period of the landfill. Hillsborough County may apply to the Southwest District Office of
FDEP for a permit modification to reduce the long-term care schedule. FDEP will grant such a
modification if Hillsborough County demonstrates that the landfill has stabilized to the point where there
is no significant production of combustible gases or objectionable odors.
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1.0  INTRODUCTION -
1.1 Project Scope and Objectives

HDR Engineering Inc. (HDR), on behalf of Hillsborough County Solid Waste Management Group.
(SWMGQG), has prepared this engineering report for the design of the Landfill Gas Collection and Control

System (LFGCCS) Expansion on Section 9 of the Capacity Expansion Area (CEA) at the Southeast

County Landfill (SCLF). This Engineering Report is submitted in accordance with rule 62-701.320(7)(d)

F.A.C. to document that the proposed LFGCCS expansion design system complies with the regulatory

requirements - of the Environmental Protection Agency (EPA). and the Florida Department of
Environmental Protection (FDEP). This Engineering Report detalls the site specnﬁc components for the

successful gas collection and control system.

1.2 Facility Description

The SCLF is permitted by the FDEP as a Class I Landfill consisting of the 162.4 acre Phasés I-VI and 147
acre CEA of which 34.4 acres Sections 7, 8, and 9 are currently permitted. The existing LFGCCS for the
facility was originally installed on Phases I-VI and Sections 7 and 8 and was completed on February 16,
2010. The existing LFGCCS includes 77 vertical landfill gas extraction wells, 25 horizontal collectors,
header and lateral piping of various sizes, condensate traps/sumps, isolation valves for airlines,
condensate, and landfill gas, and a skid mounted flare station for the efficient combustion of the collected
gas.

Expansion of the existing LFGCCS will be constructed on Section 9 of the CEA. Section 9 is a 15.2 acre
double-lined Class I landfill cell located immediately west of Sections 7 and 8. Construction of Section 9
disposal area was completed on June 2008 and began accepting waste on February 2009. Presently,
Section 9 has not met its maximum design capacity; however the perimeter of Section 9 at the current fill
sequence elevation is at or near final gradé. Sections 7, 8 and 9 are expected to reach final grades on the -
top deck in the year 2021.

To provide compliance with the New Source Performance Standards (NSPS) for the SCLF, the SWMG
intends to proceed with planning, permitting, design and construction of the Section 9 LFGCCS
expansion such that it will be available for operation before the deadline of the current LFGCCS
construction permit (No. 35435- 016- SC/08) in February 2014.
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2.0 DESIGN APPROACH

The basic principal of gas collection systems is to collect landfill gas (LFG) in an economical and
"efficient manner thereby reducing potential harmful effects that landfill gas presents. In order to
appropriately design the LFGCCS expansion, accurate estimates of future Waste disposal rates, gas .
generation rates, and an efficient strategy must be developed. HDR conducted a review of the existing
LFGCCS and the design plan for the final build-out of Phases I-VI and the CEA as submitted in the Gas
Collection and Control System (GCCS) Design Plan, dated July 11, 2008, by SCS Engineers. Figure 1
shows the conceptual final build-out landfill gas extraction system for the CEA. A revised final build-out
delineating the correct landfill limits and proposed changes to the CEA LFGCCS final build-out is
included in Figure 2.

After the LFGCCS was revised for the ﬁnal build-out of the CEA, it was required to estimate the
remaining volume and site life for Sections 7, 8 and 9 to determine the fill sequence in which the
construction for the LFGCCS expansion will occur.

2.1 Remaining Sections 7, 8, and 9 Volume Estimate

The remaining volume within Sections 7, 8, and 9 was calculated by using AutoCAD software to
compare existing grades within anticipated closure grades. The existing grades were obtained from the
semi-annual aerial topographic survey, dated July 5, 2011 and monthly survey updates through February
1, 2012, provided by Pickett and Associates, Inc. The anticipated Sections 7, 8 and 9 closure grades were
obtained by generating a three dimensional model of the permitted closure grades as shown in fill
sequence 18 of the CEA Sections 7, 8, and 9 Operating Sequence Drawings.

The calculated volume difference from comparmg the existing grades to the anticipated Sections 7, 8 and
9 closure grades is 1,696,279 cy. This is the gross volume remaining within Sections 7, 8 and 9 as of
February 1, 2012 that is available for waste disposal and cover placement.

The net remaining waste disposal capacity within Sections 7, 8, and 9 was determined by subtracting the
estimated airspace occupied by final cover. The net volume within Sections 7, 8, and 9 available for waste
disposal after these quantities are subtracted is approximately 1,520,223 cy.

2.2 Remai'ning Sections 7, 8, and 9 Life Estimate

In order to estimate the remaining Sections 7, 8, and 9 site life, the net remaining Sections 7, 8, and 9
waste disposal capacity was divided by the projected annual waste dlsposal rate and accounting for fifty
percent of waste being diverted to Phases I-VI startmg on January 2013.

Table 1 lists the calculated number of years of remaining capamty in Sections 7, 8, and 9 as of February 1,
2012 for the various annual tonnages and diversions to Phase I-VI. Current conditions estimate an
apparent waste density of 1,900 lbs/cy. '
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From Table 1, the remaining site life within Sections 7, 8, and 9 was estimated to be 9.5 years from
February 1, 2012 where current disposal rates and in-place waste densities are maintained. It was
estimated that 100 percent of waste will continue to be disposed of in Section 9 until late December 2012
and a 50 percent waste diversion to Phases I-VI will begin-on January 2013.

In order to provide that the Section 9 LFGCCS expansion is available for operatibn before February 2014,
the first sequence is estimated to begin construction in January 2013. From the waste volume report, the
remaining volume to complete fill sequence 12 is 52,335 cy and from fill sequence 12 through fill
sequence .13 is 170,316.93 cy for a total of 222,651.93 cy. Table 1 show that waste to be placed in Section
9 for the remainder of 2012 is 245,087.72 cy. Therefore, during construction of the first sequence in
January 2013, approximately 16% of fill sequence 14 (approximately one month) should be completed.
The LFGCCS expansion has been designed based on completion of fill sequence 13 since the amount of
waste received after fill sequence 13 is completed is minimal and should not impact the LFGCCS
expansion construction.

* The second sequence of the LFGCCS expansion will begin during fill sequence 16 when Sections 7, 8,
and 9 have reached near final permitted grade. From the waste volume report, the remaining volume to
complete fill sequence 12 is 52,335 cy and from fill sequence 12 through fill sequence 16 is 1,045,476.45
cy for a total of 1,097,811.45 cy. Table 1 estimates that waste placed in Section 9 from the remainder of
2012 through 2017 is 944,196.11 cy. Therefore, construction of the second sequence is estimated to begin
in June 2018 assuming a monthly disposal rate of 22,000 cy for 2018.

23  LFGCCS Expansion Design

The design, location, and number of horizontal collectors and gas extraction wells proposed on Section 9
- were considered to provide an active gas collection system that adequately collects the peak flow rate of

gas generated as the waste decomposes. The proposed LFGCCS expansion system for Section 9 consists
of three sequences.

The first sequence includes installing a header line, air supply line, and dewatering discharge line
~ extensions along the south slope of Section 9 and a header line and air supply line extensions along the
north slope. These line extensions will connect to blind flanges located after the existing header isolation
valve V-9 (Southwest corner of Section 7) and to the blind flange located at the end of the existing header
line on the north slope of Section 8. Seven horizontal collectors, installed across Section 9 in a north-
south direction, will be connected to the header line extensions installed on the north and south slopes of
‘Section 9. The horizontal collectors will include vertical boring sections for additional gas extraction.
Based on the estimated remaining site life of sections 7, 8 and 9, construction of the first LFGCCS
expansion sequence is estimated to begin in January 2013 when fill sequence 13 has been completed.

The second sequence of the LFGCCS expansion will begin following placement of additional waste on
Section 9 to complete fill sequence 16 when Sections 7, 8, and 9 have reached near final permitted grade.
Based on the estimated remaining site life of Sections 7, 8 and 9, construction of the second LFGCCS
expansion sequence is estimated to begin in June 2018. The second sequence will include 9 vertical gas
extraction wells that will connect to the header line extensions on the north and south slopes of Section 9,
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installed during the first LFGCCS expansion sequence, and to lateral extension lines connecting to
existing vertical gas extraction well laterals on Sections 7 and 8.

A third sequence, to be completed after final build-out of Sections 7, 8, and 9, may be required only if
Caisson wells installed during the second sequence are not efficient in collecting landfill gas. The third
sequence will include re-drilling adjacent to the affected well. New wells installed during this sequence
will utilize existing lateral connections.

The proposed LFGCCS expansion design incorporates new wellheads and existing valves to provide
flexibility and control in the application of vacuum to the new horizontal collectors and vertical gas
extraction wells. The vacuum can be selectively applied and controlled at each horizontal collector or well
based upon actual gas generation. Wellheads for each horizontal collector will be installed on the north
and south slopes of Section 9. Once the future Sections 10 and 11 of the CEA are built on the north side
of Sections 8 and 9, the remote wellheads located on the north slope of Section 9 will be abandoned while
the remote wellheads on the south slope of Section 9 remain in place to continue providing control of
vacuum. Gas collected from extraction wells and horizontal collectors will be conveyed through a
network of lateral and header pipes to the existing landfill gas control unit. The design of the horizontal
collectors, gas extraction wells and pipelines is further described in the following sections of this
engineering report. o

The existing landfill gas control unit includes a condensate knockout pot to reduce moisture in the gas,
blowers to create the necessary vacuum to collect the gas from the landfill, and-a candle stick flare to
reduce air pollutant emissions. The condensate generated in the LFGCCS will travel through the gas
collection pipelines to condensate sumps / traps located prior to the condensate knock-out pot at the
landfill gas control unit. Condensate from the control unit drains via gravity line to existing condensate
sump CS-1.. ‘

The LFGCCS expansion pipelines are designed to have a minimum of five percent slope within the
landfill, allowing the condensate to flow by gravity toward existing and proposed condensate collection
structures. A minimum slope of five percent slope for header and lateral pipes within the landfill is
required to minimize the occurrence of localized low points in the pipelines due to waste settlement.
Horizontal collectors are not required to have a minimum slope of five percent. Perforations on horizontal
collectors allow for any condensate build-up to drain back into the landfill. The solid pipe connecting the
horizontal collector has been design with a minimum 2.5 percent slope due to slope restrictions at the time
of construction. A minimum slope of 2.5 percent for the solid pipe of the horizontal collector will not
affect flow of condensate since the majority of condensate will drain back to the landfill through the
perforated section. ' '
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3.0 GAS EXTRACTION SYSTEM COMPONENTS

Primary compohents for the LFGCCS expansion on Section 9 of the CEA include the following:

e Horizontal collectors (first sequence);
e Vertical gas extraction wells (second sequence); and
e  Gas header and lateral piping.

3.1 Horizontal Collector

During the first sequence of the LFGCCS expansion, horizontal collectors are the primary collection
method in relatively close proximity to the interim ground surface prior to resuming waste disposal.
Horizontal collectors will provide an infrastructure to capture landfill gas from the active disposal area
where vertical gas extraction wells could be damaged or rendered useless due to minimal waste depth.
Horizontal collectors are intended to be utilized as interim gas collection components until sufficient
waste is in place for vertical well installation or Caisson well installation. The advantage of horizontal
wells is the ability to place significant layers of waste on top of the installed collectors which would
otherwise require vertical wells to be raised several times to maintain access to the wellhead controls.

Design lengths are based on the depth of the landfill at each horizontal collector using current fill grades
and permitted .base grades. During construction of the first LFGCCS expansion sequence, after
completion of fill sequence 13, the south portion of Section 9 will have approximately 40 feet of waste in
place and the north portion of Section 9 will have approximately 60 feet of waste in place. Vertical
components will be installed for each horizontal collector in order to extract landfill gas from deeper
waste in Section 9. Vertical components will be designed to maintain a minimum buffer of 15 feet from
the bottom liner system. ‘

Oxygen exceedances are likely to occur until at least 20 feet of waste are placed over the horizontal
collectors. Horizontal collectors have a vertical zone of influence of at least 20 feet; therefore, if there is
less than 20 feet of waste over the collectors, ambient air has a greater potential of being pulled into the
landfill. Horizontal collectors to be installed in Section 9 will not be subject to the pressure and oxygen
operating requirements until a minimum of 20 feet of waste are placed on top of the collector as stated in.
the Gas Collection and Control System (GCCS) Design Plan, by SCS Engineers dated July 11, 2008.

3.1.1 Horizontal Collector - Radius of Influence

The spacing or horizontal distance between horizontal collectors is determined by a calculated Radius of
Influence (ROI). The ROI defines an area from which gas can be extracted without inducing excessive air
‘into the landfill. The current GCCS design plan states “horizontal collectors typically have a horizontal
zone of influence of approximately 75 feet, which results in a lateral spacing of approximately 150 feet
between collectors.” ' |

After fill sequence 13 is completed, the horizontal collectors will be installed across Section 9 in a north-
south direction. The horizontal collectors will be installed 100 feet apart starting 75 to 100 feet from the
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terrace on the western edge of Section 9 which is more conservative than the GCCS plan. It has been
assumed that each horizontal collector will have a horizontal zone of influence of approximately 50 ft.

3.1.2 Horizontal Collector - Construction

Horizontal collectors are designed using an HDPE SDR 11 six-inch diameter pipe. Each horizontal
collector consists of the following:

e A six-inch diameter perforated SDR-11 HDPE (high density polyethylene) perforated pipe
section, joined to a six-inch diameter solid SDR-11 HDPE pipe;

e Perforated pipe will end at least 100 feet inward from the end of each collector to reduce the
potential for air infiltration into the collectors; _ '

¢ Four-inch nominal size tire chips placed around the perforated pipe to minimum of two-foot
above the top of the perforated pipe (non calcareous stone may be used instead of tire chips);

e A 60z non woven geotextile will be placed over the tire chips (or calcareous stone) to create a

- separation between the tire chips and cover soil; and
e Minimum of 3 feet of cover placed above the tire chips or stone.

Refer to Drawings, Appendlx C, for addltlonal details regarding the constructlon of the horizontal
collectors.

3.2 Vertical Gas Extraction Wells

The second sequence of the LFGCCS expansion includes 9 vertical gas extraction, wells The vertical gas
extraction wells shown on the Drawings will be utilized to extract gas from the landfill under a steady
vacuum. The design, location, and number of gas extraction wells is consistent with the GCCS Plan and
provides for a system that adequately collects the peak gas flow during the active and post closure perlods
of the landfill as the waste decomposes.’

Design well depths are based on the depth of the landfill at each well 'using final fill grades and permitted
base grades as provided in the topographic survey of protective cover by Southeastern Surveying, Inc.,
dated May 8, 2008 (Refer to Attachment B for copy of the base grade survey). A minimum buffer of 15 ft
from the bottom liner system and a maximum depth equivalent to two-thirds of the waste depth is
included in the design of the wells. Each well is designed with a certain length of solid pipe near the
surface of the landfill and perforated pipe deeper in the landfill. This is implemented to help minimize the
potential for air infiltration into the landfill and gas system.

Perimeter vertical gas extraction wells have been designed along the perimeter of Section 9 to collect gas
generated by waste at the outer edges of the landfill. The perimeter wells are intended to reduce the
potential for lateral migration of landfill gas beyond the landfill footprint. Additional deeper gas
“extraction wells have been designed in the interior of Section 9 to collect gas generafed from areas .
containing the largest volumes of waste. Both perimeter and interior wells have been designed as Caisson
wells due to additional waste to be placed on Sectlons 7, 8, and 9 after installation of the second sequence :
of the LFGCCS expansion.
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The vertical gas extraction wells have been designed as Caisson wells to allow for the wells to be raised
as the filling of waste in the area around the wells occurs in order to maintain the greatest area of
influence. The external Caisson housing will be lifted vertically while additional filter pack (stone or tire

. chips) and perforated pipe is added to the top of the well. The length of perforated pipe for Caisson wells
is not fixed as a typical vertical extraction well. Caisson wells can be extended more than once as required
until the waste reaches final design elevation in the area surrounding the well. At this point, the perforated
section will terminate 10 feet below grade surface. The Caisson wells integrate seamlessly into the

- LFGCCS design without having to drill a new well.

Together, the perimeter and interior wells function as an integral part of the active gas extraction system.
The active gas extraction system will help minimize pressure build-up that could result in lateral sub-
surface gas migration and /or venting of landfill gas to the atmosphere. The locations and schedule of the
wells are shown on the Drawings included in Appendix C of the permit application. '

3.2.1 Vertical Well - Radius of Influence

Expansion of the LFGCCS on Section 9 was based on the approved GCCS Design Plan as submitted by
SCS Engineers on July 11, 2008. The conceptual plan provided in the GCCS design plan- included all
extraction wells that will be required based on the final build-out and ROL HDR revised the CEA landfill
limits (Refer to Figure 2) to delineate current approved limits. Conceptual extraction wells that were close
or outside of the current limits of waste were removed or relocated per the revised design. '

Spacing of vertical gas extraction wells on Section 9 was consistent with the GCCS Design. Plan. The
well spacing at the SCLF was maintained between 100 to 200 feet. '

3.2.2 Vertical Well - Construction

The vertical gas.extraction wells are designed using a six-inch SCH 80 pipe with an effective well

diameter of three feet. To construct each extraction well, a three-foot diameter boring is drilled into the
~ waste to the design well depth with a drill rig using 3 foot diameter auger or bucket type drilling
equipment. Once the boring is complete, installation of the gas extraction well is performed. Each
extraction well consists of the following:

e A six-inch diameter SCH 80 slotted pipe section, with a bottom end cap;
e Four-inch nominal size tire chips placed around the perforated pipe up to two feet below existing
' surface (non calcareous stone may be used instead of tire chips);

® A 24-inch diameter SDR 17 HDPE open end Caisson well housing to protect the perforated pipe;

e A 6 oz. non woven geotextile will be placed over the tire chips to create a separation between
the tire chips and bentonite; | |

e A 2-foot layer of bentonite above the geotextile to reduce the potential for air intrusion into the
well; : '

e A 2-foot layer of clean backfill to fill the remainder of the bore hole.

e Lift plates located in the Caisson housing will allow the well to be raised as elevation around the
well increases.
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As the Caisson wells are extended vertically by lifting the 24-inch external Caisson housing and adding
perforated pipe and tire chips, additional waste is then placed around the wells while the well is protected.
Once the new layer of waste is in place around the well, it will immediately begin to provide vacuum to
the area.

Riser pipes for lateral lines will also require extension following placement of additional waste around the
wells. Riser pipes will have approximately two feet of pipe extension after final cover surface is
completed. Refer to Drawings, Appendix C, for additional details regarding the construction of the
extraction wells. ' '

3.3 Wellhead Assembly

Wellhead assemblies will be installed for each well, as indicated on the Drawings provided in Appendix
C of the permit application. The wellhead assemblies will include the following:

e A Fernco adapter coupling connecting a two inch to a six inch lateral riser or to the Forrer
wellhead assembly; - A

e The Forrer wellhead assembly contains quick connect instrument ports compatible with a
Landtec GEM-2000 landfill gas monitoring instrument or equivalent for measuring gas flow
and gas quality; '

e A dust cap to cover the instrument reading ports and temperature indicator from dust or
debris;

e A valve to regulate the gas extraction rate from the well; and

o A flexible hose attached from the valve to the HDPE lateral piping via Fernco coupler.

The wellheads will be used to monitor the quality of the gas being extracted from each well on the landfill
and to regulate gas flow through the LFG System as conditions dictate. '

3.4 Gas Ektraction Header and Lateral Piping

The proposed pipelines for this design have been sized to convey the gas and condensate anticipated for
future Sections of the CEA throughout the life of the entire permitted landfill. The proposed pipelines will
be constructed near the surface of the landfill as shown on the Drawings included in Appendix C of the
permit application. | : '

3.4.1 Design Methodology

The CEA has begun receiving less Municipal Solid Waste (MSW) and more ash waste. Currenﬂy, the
facility receives approximately 80% ash and 20% MSW. This section reviews the pipe sizing
methodology to account for this decrease in biodegradable waste and thus reduced gas generation
potential for the CEA. The header pipe can therefore be reduced in size and still provide sufficient gas
transmission capability. o
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The sizing of the header line begins by taking the revised gas system layout and dividing the header line -
into individual segments. Each segment consists of the header and lateral lines for the respective vertical
gas extraction wells within that segment. Each segment contributes to the LFG flow from the zero point to
the existing header line. Refer to Figure 3 for additional information.

The zero point for the main header line is the location in the header system in which the pressure drop is
equal in both directions. Alternatively, it is the point at which a molecule of gas in the header line would
be as likely to travel in one direction towards the source of vacuum as another. The zero point for the
CEA final build-out is located at the high point on the north slope of the CEA.

From the zero point of header line, LFG flow runs in one of the two directions and travels along the
header line towards the source of vacuum. The estimated length of each segment of the header line along:
. this direction of travel is measure in feet and is input into the spreadsheet.

The incrémental increase in flow from the wells connected to each individual header segment is
calculated. Flow volumes from vertical gas extraction wells were selected based on HDR experience with
GCCS design. There will be a cumulative increase in the flow volume as the gas moves-from segment to
segment towards the vacuum source. The expected flow volume for each segment of header pipe is
- entered into the spreadsheet. ' ‘

Last, pressure drops and velocities are calculated for different pipe diameters (in inches for inner
diameter). A respective pipe size for each segment found to meet the pressure and velocity criteria is
selected. '

Results for the header pipe calculations and pipe sizes are provided in Attachment A. As shown in the
calculations, the LFGCCS expansion will include a 12-inch diameter header line on the south slope of
Section 9 (Refer to Segment G in Figure 3 and pipe size calculations in Attachment A). The header line
on the north slope of Section 9 was designed as a 10-inch diameter line since only 2 vertical gas
extraction wells and the horizontal collectors will be connected to this extension. No additional lateral
connections will be required for this extension. '

3.42 Section 9 Header and Laterals

Landfill gas from Section 9 will be collected from the horizontal collectors and vertical gas extraction
wells and conveyed to the existing landfill gas control unit through a network of header and lateral
pipelines connected to the existing landfill gas system. The proposed layout of the header and lateral
pipelines for Section 9 LFGCCS expansion is presented in the Drawings in Appendix C.

Condensate flowing in the drain pipelines from horizontal collectors and-vertical gas extraction wells for
the LFGCCS expansion will drain either to Condensate Sump CS-1, Condensate Traps CT-4 and CT-5, or
Leachate Cleanouts LCO 9-1 and LCO 9-2 (located on the south and north slope of Section 9
respectively). The condensate is then drained or pumped into the existing leachate collection system. A
minimum slope of 5 percent for header and lateral lines on the landfill footprint are provided to minimize
surging and blockage problems due to condensate buildup and landfill settling.
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It is not practical to create pipe profiles for each of the gas collection pipelines since the conditions of the
landfill will vary from the conditions shown on the Drawings, due to settlement and operaﬁons on the
landfill. The location and alignment of the pipelines shown on the Drawings may need to be adjusted
somewhat during construction in response to these varying site conditions. However, the pipelines will be
installed according to the design criteria described in this report to provide proper operation of the system.
At locations where the. actual conditions of the landfill vary significantly from what is shown on the
Drawings, the County will be notified and corrective actions will be implemented, which may include
modification to the landfill, or to the gas system design. No significant changes to the layout of the
system or the design in general will be made without first consulting the FDEP.

The pipes will be joined by heat fusion wherever practical, which produces a joint stronger than the pipe
itself. Electro-fusion coupling and branch saddle fittings may be utilized as needed. Flange connections
are proposed at valves and other fittings since the valves specified typically come with flange connections
on either side. The use of flange connections also makes replacing the valves less difficult, when required.
Materials resistant to corrosion, such as PVC, HDPE, and stainless steel will be used for the valves and
flange connections (back-up rings, nut and bolts, valve stem, etc.). The header and lateral pipglines will
be pressure tested with air at 10 psi for one hour to document the integrity of the installation.

As previously explained in Section 3.4.1, sizing of the LFGCCS expansion pipe network was determined
by projecting the gas flow rate and calculating gas velocities and losses due to friction loss from gas flow
in individual sections of pipe throughout the entire CEA. Gas velocities in header pipes are generally
designed not to exceed 35 feet per second (ft/s) in pipes where gas flows in the same direction as
condensate, and 20 ft/s in pipes where gas flows in the opposite direction from condensate.

The optimum diameter of the header pipe is determined after the layout design has been completed and
the calculations have been performed for collecting LFG flow from each vertical gas extraction well. The
diameter of the header pipe varies in size, depending on the volume of LFG it will be expected to convey
and ash acceptance rate. If waste composit'ion changes from the assume waste/ash tonnage ratio during
the design, additional header pipe can be installed in the future running parallel to the proposed header
alignment in the Section 9 LFGCCS expansion. Header and lateral pipe sizing for the Section 9 LFGCCS
expansion are based on a 50 % waste/ash ratio.

Ovefburden load calculations to determine ring deflection and wall buckling are included in Attachment
A. Wall crushing, calculated using the allowable compressive strength of the pipe material, is usually not
critical when using solid wall HDPE pipe, as ring deflection and wall buckling are predominant modes of
failure. .

35 Gas Condensate Control

As landfill gas is extracted from a landfill, a change in temperature and pressure occurs that results in the
precipitation of moisture from the gas and the production of condensate in the LFG system piping. A
minimum of five percent slope on landfill areas for the pipelines is required to effectively drain the
condensate. The five percent minimum slope in pipelines on the landfill helps reduce the effects of
landfill settlement on the pipelines, minimizing the potential for low points occurring in the pipes.
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The condensate from the gas collection system will travel through the LFG system into existing
condensate collection devices where the liquid is drained or pumped into the existing leachate collection
system.

A calculation performed to estimate the amount of condensate that can be expected from the LFG svstem
during the landfill’s peak ceneration rate estimated in vear 2049 (LandGEM report, Attachment A)
resulted in a peak generation of approximately 2,296 gallons per day {1.59 gallons per minute). This peak

generation accounts for all condensate generated from a final build-out of the Capacity Expansion Area

(including future Sections 10 through 12). The condensate generation calculation assumes the temperature

- of the ¢as drops from 120 degrees F to 68 degrees F prior to reaching the condensate collection devices.

Typically the temperagure in the LFG system will be above 90 degrees F. resulting in lower condensate
‘generation than indicated in the calculations for the SCLFE. Refer to Attachment A for gas condensate

generation calculation.

The capacity of the existing leachate collection svstem has been evaluated to determine the impacts due to

the additional condensate burden. Leachate generated from the LEGCCS condensate and from the Class I

disposal areas is pumped from the Main Leachate Pump Station (MLPS) to the Leachate Treatinent and
Reclamation Facility (LTRF) for treatment or hauled oft site for treatment at a wastewatér treatment
facility. The LTRF consists of a 575.000-gallon leachate storage tank and a 575.000-gallon
effluent/leachate storage tank (emergency use only). The leachate from the leachate storage tank is

periodically pumped and/or treated offsite. From the 2011 leachate balance summary report submitted to
FDEP. Attachiment A, an averace of 31.889 callons per dav of leachate was produced from the Phases 1-
VI and Sections 7.8, and 9 and sent to the LTRF. and an average of 31.670 gallons per day was hauled

from the LTRF. The existing MLPS is equipped with dual submersible pumps (i.e. one operating and one

stand-bv). Each submersible pump is rated to pump a maximum discharge of 240 gallons per minute with
an on and off eycle based on leachate levels. The estimated leachate generation of 31.889 gallons per day

equates to 2214 gallons per_minute; therefore. the existing MLPS is adequate to _handle the additional
condensate flow. Additionally, the capacity of the LTRF tanks will not be affected by the additional

condensate generation from the LEGCCS. For additional information on leachate management. refer to

the Leachate Management Plan. dated May 2011,

3.6 Landfill Gas Control Device

'The existing landfill candlestick flare station is located south of Section 7 and collects and controls the
gas generated in the landfill. The control device is capable of handling 4,700 scfm of gas, which is higher
than the GCCS plan flow of 4,000 scfm of landfill gas and the revised EPA LandGEM Model (50% Ash
and 50% MSW) for the Landfill for the year 2049. The current flow rate of LFG for Phases I-VI and
Sections 7 and 8 is in the range of 2,200 to 2,700 cfm. Operations at the flare station will continue to be
conducted in accordance with manufacturer recommendations.
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4.0 SYSTEM CONSTRUCTIONV
4.1 Documentation

Careful documentation must be maintained by the contractor during construction and verified by an
experienced construction inspector. The information that must be recorded as the system is constructed
includes the following: ‘

e  Well location and construction detail, including borehole logs and well construction diagrams for
all gas extraction wells; '

e Pipeline sizes and types;

e As-built pipelines and appurtenance locations, elevations, and slope verifications;

e Pressure testing of header and lateral pipelines at 10 psi for one hour;

e Documentation of installation, operation, and maintenance procedures for all items supplied by
the contractor; and '

®  As-built drawings for all material installed -

At the completion of the construction phase of the project, a professional engineer’s certification will be
submitted to the FDEP in accordance with Rule 62-701.320(9)(a) F.A.C.

4.2 System Lifespan

The SCLF is subject to the requirements of NSPS. for landfills. The existing landfill gas collection system
was designed to be active for a period of 15 years from the time of construction. After this time,
according to the NSPS, the LFG System could be shut down and decommissioned if gas production from-
the landfill is no longer adequate to support collection and combustion. However, Florida Solid Waste
Rules require that the LFG System be monitored and maintained for a minimum of 30 years after the
landfill is closed (62-701.620(1) and (5)).

The long-term care schedule can be reduced with the permission of the FDEP if the owner of operator of
the LFG System can effectively demonstrate that the landfill has stabilized to the point where there is
minimal generation of combustible gases or objectiohable odors. Once closure of LFG System is
approved and the active system is decommissioned, as described below, the extraction well could be
converted to passive gas vents. Monitoring and maintenance of the gas probes around the perimeter of the
landfill and the gas vents of the landfill will continue for 30 years after landfill closure.

4.3 Systeni Decommissioning

The LFG System can be relatively easily decommissioned if the system sustains irreparable damage or
the system is no longer needed to manage gas from the landfill. When the landfill gas collection system is
decommisisioned, condensate will no longer be generatéd. Therefore, no collection of the condensate will
be necessary. At the time of decommissioning, the gas extraction wells will be modified to allow venting
of the remaining gas to the atmosphere. The wells will no longer be connected to the gas collection
pipelines, which will either be removed or abaridoned_. Once the wells are modified, any remaining

Hillsborough County : ' 12 March 2012
Southeast County Landfill . Revised May 2012
Section 9 LFGCCS Expansion Engineering Report




condensate in the pipelines will drain through the system and will be conveyed off-site for treatment and

disposal. Since no other condensate will be generated in the system, the condensate collection equipment

can be removed or abandoned at this time.

To safely and properly decommission the facility, the following tasks will be performed.

Shut down the landfill gas control device and appurtenant equipment;

Disconnect the wellheads at each gas well to allow gases still' within the collection system to
passively vent to the atmosphere and relieve residual pressure in the system. Any remaining
condensate in the pipelines will drain through the systém and will be conveyed off-site for
treatment and disposal. Also_ény condensate remaining in the bottom of condensate drop-out
structure will be drained to the main leachate pump station;

Locate the inlet pipe to the blower / flare control unit. Once located, this pipe will be cut and
sealed. Measurements will be taken to be sure the location can be re-established in the future;
Disassemble and remove the blower / flare control unit equipment;

Disassemble yard piping at the blower / flare control unit. Remove the blower / flare control unit
as needed for salvage or disposal. Excavate and remove the underground condensate equipment;
Remove the disassembled equipment from the site for salvage or disposal; and A

If .gas collection is no longer necessary, reconstruct gas wellhead assemblies to allow passive
venting. '

The above steps can be performed in a reasonable period of time and should not require specialty

contractors.
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NOTES:

1. GAS COLLECTION AND CONTROL SYSTEM DESIGN (FINAL BUILDOUT)
FOR THE CAPACITY EXPANSION AREA REVISED PER APPROVED
LANDFILL LIMITS AND GAS COLLECTION AS—-BUILTS BY SCS
ENGINEERS, DATED OCTOBER 8, 2008. . .

2. GAS COLLECTION AND CONTROL SYSTEM SHOWN SCREENED BACK

WERE PREPARED BY SCS ENGINEERS ON JULY 11, 2008 AND
AS~BUILTS ON OCTOBER 8, 2008. ALL LINE WORK SHOWN I[N BOLD
IS PROPOSED BY HDR ENGINEERING, INC.

WELLS EW-501 THROUGH 508, 551, 554, 557, 560, 561, 567
THROUGH 575 WERE DELETED FROM' REVISED CONCEPTUAL DESIGN.
WELL NUMBER ASSIGNMENTS WILL  DIFFER FORM EXISTING
CONDITIONS. /
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SCALE: 1"=300

BLIND FLANGE FOR FUTURE EXPANSION
CONDENSATE DRAIN LINE ISOLATION VALVE
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HEADER SEGMENTS LENGTHS: / "
A. 1,506 A ..

B. 976 A N

C. 1,092 / . N
D. 1,734 .
E. 1,480’ /

F.o 1,472

G. 1,528

DESIGN NOTES:
e  MAXIMUM ELEVATION = 285 FT.
MINIMUM OFSET. FROM BOTTOM LINER = 15 FT.

.
‘e MINIMUM WELL DEPTH = 40 FT.
L

ASSUME BOTTOM LINER DRAINS NORTH AND SOUTH
STARTING AT MIDDLE OF CAPACITY EXPANSION AREA
BOTTOM LINER AT CENTER OF LANDFILL = 131 FT.

e BOTTOM LINER AT PERIMETER OF LANDFILL = 124 FT.
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Table 1

Pro;ecfed Remaining Capacity and Site Life
Phase I-VI and Capacity. Expansion Area (Sections 7, 8, and 9)

Phases I - VI Remaining Gross Air Space® = 7,377,092 CY Phases I - VI Estimated Final Cover Soils = 718,015 CcY
CEA Sections 7-9 Remaining Gross Air Space’ = 1,696,279 CY CEA Section 7-9 Estimated Final Cover Soils = 176,056 CY
Total Gross Remaining Air Space = 9,073,371 CcYy
Design Life Estimates from Table Below: Total Remaining Net Air Space (Gross Air Space - Final Cover Soils) = 8,179,300 CY
CEA Sections 7-9 = 9.5 years Annual Disposal Rate Increase = 1.5%
Phases I-VI = 255 years Apparent Waste Density = 1,900 ibs/CY
Diversion to Section 7-| Diversion to Phases I- Waste to Phases I- | Waste to S Waste to S 7-|R Capacity for Phases|  Remaining Capacity for
Projected Disposal Rates'? 9 Vi Waste to Phases I-V1 Vi 7-9 9 1A% Sections 7-9°
Tons % % Tons cy’ Tons cy’ cY cY
Bepinning Capacity as Of Eebruaryile2012 6,659,077.00 1,520,223.00
232,833.33 100% 0% 0.00 000 232,833,33 245,087.72 6,659,077.00 1,275,135.28
257,810.00 50% 50% 128,905.00 135,689.47 128,905.00 135,689.47 6,523,387.53 1,139,445.81
261,677.15 50% 50% 130,838.58 137,724.82 130,838.58 137,724.82 6,385,662.71 1,001,720.99
265,602.31 50% 50% 132,801.15 139,790.69 132,801.15 139,790.69 6,245,872.02 861,930.30
269,586.34 50% 50% 134,793.17 141,887.55 134,793.17 141,887.55 6,103,984.47 720,042.75
273,630.14 50% 50% 136,815.07 144,015.86 136,815.07 144,015.86 5,959,968.61 576,026.89
277,734.59 50% 50% 138,867.29 146,176.10 138,867.29 146,176.10 5,813,792.51 429,850.79
281,900.61 50% 50% 140,950.30 148,368.74 140,950.30 148,368.74 5,665,423.77 281,482,05
286,129.12 '50% 50% 143,064.56 150,594.27 143,064.56 150,594.27 5,514,829.50 130,887.78
290,421.05 43% 57% 166,077.67 174,818.60 124,343.39 130,887.78 5,340,010.90 0.00
294,777.37 0% 100% 294,777.37 310,291.97 0.00 0.00 5,029,718.94 0.00
299,199,03 0% 100% 299,199.03 314,946.35 0.00 0.00 4,714,772.59 0.00
303,687.02 0% 100% 303,687.02 319,670.54 0.00 0.00 4,395,102.05 0.00
308,242.32 0% 100% 308,242.32 324,465.60 0.00 0.00 4,070,636.45 .0.00
312,865.96 0% 100% 312,865.96 329,332.58 0.00 0.00 3,741,303.86 0.00
317,558.94 0% 100% 317,558.94 334,272.57 0.00 0.00 3,407,031.29 0.00
322,322.33 0% 100% 322,322.33 339,286.66 0.00 0.00 3,067,744.62 0.00
327,157.16 0% 100% 327,157.16 344,375.96 0.00 0.00 2,723,368.66 0.00
332,064.52 0% 100% 332,064.52 349,541.60 0.00 0.00 2,373,827.06 0.00
337,045.49 0% 100% 337,045.49 354,784.73 0.00 0.00 2,019,042.34 0.00
342,101.17 0% 100% 342,101.17 360,106.50 0.00 0.00 1,658,935.84 0.00
347,232.69 0% 100% 347,232.69 365,508.09 0.00 0.00 1,293,427.75 0.00
352,441.18 0% 100% 352,441.18 370,990.72 0.00 0.00 922,437.03 0.00
357,727.80 0% 100% 357,727.80 376,555.58 0.00 0.00 545,881.45 0.00
363,093.71 0% 100% 363,093.71 382,203.91 0.00° 0.00 163,677.54 0.00
368,540.12 0% 42% 155,493.66 163,677.54 0.00 0.00 0.00 0.00
374,068.22 0% 0% 0.00 0.00 0.00 0.00 0.00 0.00

Notes:

1 Projected disposal rate tonnages based on historical tonnage received and annual increase based on Hillsborough County Planning C

2 Disposal rate for 2012 based on 11 months remaining (February 1 - December 31) = 254,000 tons x 11 months / 12 months = 232,833.33 tons.
3 Cubic yard conversion from tons based on 1,900 Ibs/cy apparent waste density based on typical waste densities calculated using monthly surveys and tonnage reports by the County.

of 1.5% average annual increases for 2004 - 2025,

4 Remaining estimated air space based on Pickett's July 5, 2011 aerial, monthly topographic survey updates through February 1, 2012 and permitted final buildout contours.

5 Remainil 1 and site life

ot

based on gross remaining air space. Final cover soil for Phases I-VI has been deducted from the available air space. The total remaining sir space for Phases 1-V1 is 7,377,092,19
cubic yards. From the fi cost esti it was d that 718,015 cubic yards of final cover soil would be needed for closure of Phases I-VI. Therefore, the total available net remaining air space for waste
and daily cover soil is 7,377,092.19 - 718,015 cubic yards = 6,659,077.19 cubic yards. Remaining volumes and site life calculations based on gross remaining air space. Final cover soil for CEA has been deducted from the
available air space. The total remaining air space for the CEA (Sections 7-9) is 1,696,279.31 cubic yards. From the fi ial cost it was d that 176,056 cubic yards of final cover soil would be
needed for closure of the CEA (S 7-9). Therefore, the total available net i air space for waste and daily cover soil is 1,696,279.31 - 176,056 cubic yards = 1,520,223.31 cubic yards.




m ONE COMPANY
A Many Solutions™

Memo

To:  Carlos Restrepo

From: Braden Johnson Project: Hillsborough County
cC: '
Date: February 29, 2012 JobNo: 171445-002

RE: Waste Volumes for LFG Expansion

Carlos, below are the volumes requested between a compiled surface from Pickett's semi-annual topographic
survey dated 7/05/2011, Pickett's previous monthly surveys up to February 1, 2012, and changes to

sequences 13, 14, and 15 requested by the County.
The results of the volumes are as follows:

“Volume Surface: Volume - 2-1-12 Existing topo vs Sequence 12
Description: Volume in Cubic Yards

Volume Fill: 52,335 (Volume within boundaries of Sequences 10 11, and 12)

Compare Surface: CEA _SEQ-12
Base Surface: Monthly Volume Base - Capacity Expansion - 7-5-2011 Topo

Volume Surface: Volume - New Sequence 14
Description: Volume in Cubic Yards

Volume Fill: 132,981.36

Compare Surface: New SEQ - 14x
Base Surface: Existing SEQ13

Volume Surface: Volume - 2-1-12 Existing topo vs Sequence 18
Description: Volume in Cubic Yards -

* Volume Fill: 1,696,279.31

Compare Surface: CEA_SEQ-18 _ FULLBUILD
Base Surface: Monthly Volume Base - Capacity Expansion - 7-5-2011 Topo

Volume Surface: Volume - Sequence 12 vs Sequence 16
Description: Volume in Cubic Yards

Volume Fill: 1,045,476.45

Compare Surface: CEA_SEQ-16
Base Surface: CEA_SEQ-12

Volume Surface: Volume - Sequence 12 vs Sequence 13
Description: Volume in Cubic Yards

- Volume Fill: 170,316.93

Compare Surface: New_SEQ- 13x
Base Surface: Existing SEQ-12

HDR Engineering, Inc. 5426 Bay Center Drive

Phone (813) 282-2300
Suile 400 Fax (813) 282-2430
c:\pwworking\tpa\d0335 123\Slte Life Volumes - T;:npa, FL 33609-3444 www(.hdri)nc‘com
Memo docx '
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SCLF Final Build Out 50% Ash.xIsx 3/7/2012

Summary Report

Landfill Name or Identifier: SCLF to Final Build Out - 50% Ash
Date: Wednesday, March 07, 2012

Description/Comments:

About LandGEM: .

. hr
First-Order Decomposition Rate Equation: Q E E kL e 1

= CH 4 .

Where, ) 1=1 7= =0. 1
Q~us = annual methane aeneration in the vear of the calculation (m®/vear)
i=1-yeartime increment _ M. = mass of waste acceoted in the i™ vear (Ma)
n = (year of the calculation) - (initial year of waste acceptance) t; = age of the " section of waste mass M, accepted in the i" year
J = 0.1-year time increment (decimal vears ea 32 vears)

k = methane aeneration rate (vear ')
L. = potential methane aeneration capacitv (m>/Ma)

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requ1rements
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available
data regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that
impact the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other
liquid additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being
developed to include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission
inventories and determining CAA applicability. Refer to the Web site identified above for future updates.

REPORT - 1



SCLF Final Build Out 50% Ash xIsx

Input Review

LANDFILL CHARACTERISTICS

".andfill Open Year - -
tandfill Closure Year (with 80-year limit)
Actual Closure Year (without limit)

Have Model Calculate Closure Year?
Waste Design Capacity

MODEL PARAMETERS
Methane Generation Rate, k
Potential Methane Generation Capacity, L,

NMOC Concentration
Methane Content

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1:
Gas / Pollutant #2:
Gas / Pollutant #3:
Gas / Pollutant #4:

WASTE ACCEPTANCE RATES

Total landfill gas
Methane

Carbon dioxide
NMOC

1984

2048

2048
No

0.040
100

495
50

short tons

year™!

m3/mg

ppmv as hexane
% by volume

Year Waste Accepted Waste-In-Place
(Mg/year) (short tons/year) (Mg) (short tons)

1984 95,057 104,563 0 0
1985 601,024 661,126 . 95,057 104,563
1986 572,625 629,888 696,081 765,689
1987 379,593 417,552 1,268,706 1,395,677
1988 215,661 237,227 1,648,299 1,813,129
1989 182,767 201,044 1,863,960 2,050,356
1990 155,556 171,112 2,046,727 2,251,400
1991 83,567 91,924 2,202,284 2,422,512
1992 51,386 56,525 2,285,851 2,514,436
1993 57,528 63,281 2,337,237 2,570,961
1994 83,415 91,757 2,394,765 2,634,242
1995 88,364 97,200 2,478,181 2,725,999
1996 113,365 124,701 2,566,545 2,823,199
1997 152,790 168,069 2,679,909 2,947,900
1998 186,911 205,602 2,832,699 3,115,969
1999 275,259 302,785 3,019,610 3,321,571
2000 322,319 354,551 3,294,869 3,624,356
2001 331,295 364,424 3,617,188 3,978,907
2002 244,181 268,599 3,948,483 4,343,331
2003 275,878 303,466 4,192,664 4,611,930
2004 312,875 344,163 4,468,542 4,915,396
2005 350,235 385,259 4,781,417 5,259,559
2006 347,450 382,195 5,131,653 5,644,818
2007 365,576 402,134 5,479,103 6,027,013
2008 298,848 328,733 5,844,679 6,429,147
2009 178,906 196,797 6,143,527 6,757,880
2010 51,829 57,012 6,322,434 6,954,677
2011 118,245 130,069 6,374,263 7,011,689
2012 120,610 132,671 6,492,508 7,141,758
2013 123,022 135,324 6,613,117 7,274,429
2014 125,482 138,031 6,736,139 7,409,753
2015 127,992 140,791 6,861,622 7,547,784
2016 130,552 143,607 6,989,614 7,688,575
2017 133,163 146,479 7,120,166 7,832,182
2018 135,826 149,409 7,253,329 7,978,662
2019 138,543 152,397 7,389,155 8,128,070
2020 141,314 155,445 7,527,698 8,280,467
2021 144,140 158,554 7,669,011 8,435,912
2022 147,023 161,725 7,813,151 8,594,466
2023 149,963 164,959 7,960,174 8,756,191

REPORT -2
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SCLF Final Build Out 50% Ash.xIsx ’ 3/7/2012

WASTE ACCEPTANCE RATES (Continued)

Year Waste Accepted Waste-In-Place
(Mg/year) (short tons/year) (Mg) (short tons)
2024 152,962 168,259 8,110,137 8,921,151
2025 156,022 171,624 . 8,263,099 9,089,409
2026 159,142 175,056 - 8,419,121 9,261,033
2027 . 162,325 178,557 8,578,263 9,436,089
2028 165,571 182,129 8,740,588 9,614,647
2029 168,883 185,771 8,906,159 9,796,775
2030 172,260 189,487 9,075,042 9,982,546
2031 175,706 193,276 9,247,302 10,172,033
2032 179,220 197,142 9,423,008 10,365,309
2033 182,804 201,085 : 9,602,228 10,562,451
2034 186,460 205,106 9,785,032 10,763,535
2035 190,189 209,208 9,971,492 10,968,642
2036 193,993 213,393 10,161,682 11,177,850
2037 197,873 217,660 10,355,675 11,391,243
2038 . 201,831 222,014 10,553,548 11,608,903
2039 205,867 ' 226,454 10,755,379 11,830,917
2040 - 209,985 230,983 10,961,246 12,057,371
2041 214,184 - 235,603 - 11,171,231 12,288,354
2042 218,468 240,315 11,385,415 12,523,956
2043 222,837 245,121 11,603,883 12,764,271
2044 227,294 250,023 11,826,720 - 13,009,392
2045 231,840 255,024 12,054,014 13,259,416
2046 236,477 260,124 12,285,854 13,514,440
2047 241,206 265,327 12,522,331 13,774,564
2048 246,030 270,633 12,763,537 14,039,891
2049 : 0 0 13,009,568 14,310,524
2050 0 0 13,009,568 - 14,310,524
2051 0 0 13,009,568 14,310,524
2052 0 0 13,009,568} 14,310,524
2053 0 0 13,009,568 14,310,524
2054 0 0 13,009,568 . 14,310,524
2055 0 0 13,009,568 14,310,524
2056 0 0 13,009,568 14,310,524
2057 0 .0 13,009,568 14,310,524
2058 0 0 13,009,568 14,310,524
2059 0 0| 13,009,568 B 14,310,524
2060 0 0 13,009,568 14,310,524
2061 0 0 13,009,568 14,310,524
2062 0 0 13,009,568 14,310,524
12063 0 0 13,009,568 14,310,524
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SCLF Final Build Out 50% Ash.xIsx

Pollutant Parameters

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration
Compound Molecular Weight
" Total landfill gas 0.00
& {Methane 16.04
3 Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane .
(methyl chloroform) -
HAP . 0.48 133.41
1,1,2,2-
Tetrachloroethane -
HAP/NOC 1.1 167.85
1,1-Dichloroethane
(ethylidene dichloride) -
HAPNOC 2.4 98.97
1,1-Dichloroethene
(vinylidene chloride) -
HAP/NOC 0.20 96.94
1,2-Dichloroethane
(ethylene dichloride) -
HAP/NVOC 0.41 98.96
1,2-Dichloropropane
(propylene dichloride) -
HAP/NOC '0.18 112.99
2-Propanol (isopropyl
alcohol) - VOC 50 60.11
Acetone 7.0 58.08
Acrqunltrlle - HAPNVOC 6.3 53.06
Benzene - No or
Unknown: Co-disposal -
HAP/VOC 1.9 78.11
Benzene - Co-disposal -
o |HAP/NOC 11 78.11
T [Bromodichloromethane -
5 |VOC 3.1 163.83
S |Butane - VOC 5.0 58.12
"8 [Carbon disulfide -
HAP/NVOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride -
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - )
HAP/NOC 0.49 60.07
Chlorobenzene -
HAP/NOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl
chloride) - HAP/VOC 1.3 64.52
Chioroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49
Dichlorobenzene - (HAP
for para isomer/VOC) 0.21 147
chhlorodlfluorome_thane 16 120.91
Dichlorofluoromethane -
vOC 2.6 102.92
Dichloromethane :
(methylene chloride) -
HAP 14 84.94
Dimethyi sulfide (methyl
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08
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SCLF Final Build Out 50% Ash.xlsx

Pollutant Parameters (Continued)

Gas / Pollutant Default Parameters:

User-specified Pollutant Parameters:

Concentration Concentration .
Compound (ppmv) Molecular Weight (ppmv) Molecular Weight

Ethyl mercaptan ’ :
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene -
HAP/NVOC 46 106.16
Ethylene dibromide - ‘
HAP/NOC 1.0E-03 187.88
Fluorotrichloromethane -
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 '34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone -
HAP/NOC 71 - 72.11
Methyl isobutyl ketone -
HAP/NOC 1.9 100.16
Methyl mercaptan - VOC 25 48.11
Pentane - VOC 33 72.15
Perchloroethylene
(tetrachloroethylene) -
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene -
VOC . ] 2.8 96.94
Toluene - No or
Unknown Co-disposal -
HAPNOC -39 92.13
Toluene - Co-disposal - '
HAPNOC 170 92.13
Trichloroethylene

a (trichloroethene) -

£ HAPNOC 2.8 131.40

5 |Vinyl chloride -

3 [HAPNOC

& |Xylenes - HAPNVOC

REPORT - 5
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SCLF Final Build Out 50% Ash.xIsx

Graphs
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SCLF Final Build Out 50% Ash.xIsx ‘ 3/7/2012

Results
Year Total landfill gas Methane
{Mg/year) (m? /year) (av ft*3/min) (Mg/year) (m’/year) (av ft*3/min)

1984 0 0 0 0 0 0
1985 9.328E+02 7.469E+05 5.019E+01 2.492E+02 3.735E+05 2.509E+01
1986 6.794E+03 5.440E+06 3.655E+02 1.815E+03 2.720E+06 1.828E+02
1987 1.215E+04 9.727E+06 6.535E+02 . 3.245E+03 . 4.863E+06 ~ 3.268E+02
1988 1.540E+04 1.233E+07 8.283E+02 4.112E+03 6.164E+06 4.142E+02
1989 1.691E+04 1.354E+07 . 9.097E+02 4.516E+03 6.770E+06 4.549E+02
1990 1.804E+04 1.444E+07 9.705E+02 4.818E+03 . 7.222E+06 4.853E+02
1991 1.886E+04 . 1.510E+07 1.015E+03 5.037E+03 7.550E+06. . 5.073E+02
1992 1.894E+04 1.517E+07 1.019E+03 5.059E+03 7.583E+06 5.095E+02
1993 1.870E+04 1.497E+07 1.006E+03 : 4.995E+03 _7.487E+06- 5.031E+02
1994 1.853E+04 1.484E+07 9.970E+02 4.950E+03 7.420E+06 - 4.985E+02
1995 1.862E+04 1.491E+07 1.002E+03 4.974E+03 7.456E+06 5.010E+02
1996 1.876E+04 ) 1.502E+07 1.009E+03 5.011E+03 7.511E+06 5.047E+02
1997 1.914E+04 1.532E+07 1.030E+03 5.112E+03 7.662E+06 5.148E+02
1998 1.989E+04 1.592E+07 1.070E+03 5.312E+03 7.962E+06 5.350E+02
1999 . 2.094E+04 1.677E+07 1.127E+03 . 5.593E+03 8.384E+06 5.633E+02
2000 2.282E+04 1.827E+07 1.228E+03 6.096E+03 9.137E+06 6.139E+02
2001 2.509E+04 2.009E+07 1.350E+03 6.701E+03 1.004E+07 6.749E+02
2002 2.736E+04 2.191E+07 1.472E+03 7.307E+03 1.095E+07 7.359E+02
2003 2.868E+04 : 2.297E+07 1.543E+03 7.661E+03 1.148E+07 7.715E+02
2004 3.026E+04 2.423E+07 1.628E+03 8.083E+03 1.212E+07 8.141E+02
2005 3.215E+04 2.574E+07 1.730E+03. 8.586E+03 1.287E+07 - 8.648E+02
2006 3.432E+04 2.748E+07 1.847E+03 9.168E+03 1.374E+07 . 9.233E+02
2007 3.639E+04 2.914E+07 1.958E+03 __9.719E+03° 1.457E+07 9.788E+02
2008 3.855E+04 3.087E+07 2.074E+03, , 1.030E+04 1.543E+07 1.037E+03
2009 3.997E+04 3.200E+07 2.150E+03 1.068E+04 1.600E+07 1.075E+03
2010 4.016E+04 3.216E+07 2.161E+03 1.073E+04 1.608E+07 1.080E+03 |
2011 3.909E+04 3.130E+07 2.103E+03  1.044E+04 1.565E+07 ) 1.052E+03
2012 3.872E+04 3.100E+07 2.083E+03 1.034E+04 ] 1.550E+07° 1.042E+03 -
2013| - 3.838E+04 3.074E+07 2.065E+03 1.025E+04 1.537E+07 1.033E+03

014 3.809E+04 3.050E+07 2.049E+03 1.017E+04 - 1.525E+07 1.025E+03
2015 3.782E+04 3.029E+07 2.035E+03 1.010E+04 1.514E+07 1.017E+03
2016 3.760E+04 3.011E+07 2.023E+03 1.004E+04 1.505E+07 1.011E+03
2017 3.740E+04 - 2.995E+07 2.012E+03 9.991E+03 - 1.498E+07 . 1.006E+03
2018 3.724E+04 2.982E+07 2.004E+03 9.948E+03 1.491E+07 1.002E+03
2019 3.712E+04 2.972E+07 1.997E+03 9.914E+03 1.486E+07 9.985E+02
2020 3.702E+04 2.964E+07 1.992E+03 9.888E+03 1.482E+07 : 9.959E+02
2021 3.696E+04 2.959E+07 1.988E+03 9.871E+03 1.480E+07 9.941E+02
2022 3.692E+04 2.956E+07 1.986E+03° 9.862E+03 "~ 1.478E+07 ~ 9.932E+02
2023 3.692E+04 2.956E+07 1.986E+03 9.861E+03 1.478E+07 9.931E+02
2024 - 3.694E+04 2.958E+07 1.987E+03 9.867E+03 1.479E+07 9.937E+02
2025 3.699E+04 2.962E+07 1.990E+03 9.881E+03 1.481E+07 ~ 9.951E+02
2026 3.707E+04 2.969E+07 1.995E+03. 9.903E+03 1.484E+07 . | . 9.973E+02
2027 3.718E+04 2.977E+07 2.000E+03 9.931E+03 1.489E+07 1.000E+03
2028 3.732E+04 2.988E+07 2.008E+03 9.967E+03 ) 1.494E+07 1.004E+03
2029 3.748E+04 3.001E+07 2.016E+03 1.001E+04 1.501E+07 . 1.008E+03
2030 3.767E+04 ' 3.016E+07 2.026E+03 1.006E+04 1.508E+07 1.013E+03
2031 3.788E+04 3.033E+07 2.038E+03 1.012E+04 1.517E+07 1.019E+03
2032 3.812E+04 3.052E+07 2.051E+03 1.018E+04 1.526E+07 . 1.025E+03
2033 3.838E+04 3.073E+07 2.065E+03 1.025E+04 1.537E+07 1.033E+03
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Results (Continued)

lYear Total landfill gas Methane _
(Mg/year) {m 3/year) (av ft"3/min) . (Mg/year) (m 3/year) (av ft"3/min)
2034 3.867E+04 3.097E+07 2.081E+03 1.033E+04 1.548E+07 1.040E+03
2035 3.898E+04 3.122E+07 2.097E+03 1.041E+04 1.561E+07 1.049E+03
2036 3.932E+04 3.149E+07 2.116E+03 1.050E+04 "~ 1.574E+07 *1.058E+03
2037] - 3.968E+04 3.178E+07 2.135E+03 1.060E+04 1.589E+07 1.068E+03
2038 4.007E+04 - 3.209E+07 2.156E+03 1.070E+04 1.604E+07 - 1.078E+03
2039 4.048E+04 3.241E+07 2.178E+03 1.081E+04 1.621E+07 1.089E+03
2040 4.091E+04 3.276E+07 2.201E+03 1.093E+04 1.638E+07 - 1.101E+03
2041 4.137E+04 3.313E+07 2.226E+03 ) 1.105E+04 1.656E+07 1.113E+03
2042 4.185E+04 3.351E+07 2.252E+03 1.118E+04 1.675E+07 1.126E+03
2043 4.235E+04 3.391E+07 2.279E+03 1.131E+04 ~ 1.696E+07 1.139E+03
12044 4.288E+04 3.433E+07 2.307E+03 1.145E+04 1.717E+07 1.153E+03
2045 4.343E+04 3.477E+07 2.336E+03 1.160E+04 1.739E+07 1.168E+03
2046 4.400E+04 3.623E+07 2.367E+03 1.175E+04 1.762E+07 1.184E+03
2047 4.459E+04 3.571E+07 2.399E+03 1.191E+04 1.785E+07 1.200E+03
2048 4.521E+04 3.620E+07 _ 2.433E+03 1.208E+04 1.810E+07 1.216E+03
2049 4.585E+04 3.672E+07 2.467E+03 1.225E+04 1.836E+07 1.234E+03
2050 4.406E+04 3.528E+07 2.370E+03 1.177E+04 1.764E+07 - 1.185E+03
2051 4.233E+04 3.389E+07 2.277E+03 1.131E+04 1.695E+07 1.139E+03
2052 4.067E+04 3.257E+07 2.188E+03 1.086E+04 1.628E+07 1.094E+03
2053 3.907E+04 3.129E+07 2.102E+03 1.044E+04 1.564E+07 1.051E+03
2054 3.754E+04 3.006E+07 2.020E+03 1.003E+04 1.503E+07 1.010E+03
2055 3.607E+04 2.888E+07 1.941E+03 ' 9.635E+03 1.444E+07 9.703E+02
2056 3.466E+04 2.775E+07 1.865E+03 9.257E+03 1.388E+07 9.323E+02
2057 3.330E+04 2.666E+07 1.791E+03 8.894E+03 1.333E+07 8.957E+02
2058 3.199E+04 2.562E+07 1.721E+03 8.545E+03 1.281E+07 8.606E+02
2059 3.074E+04 2.461E+07 1.654E+03 8.210E+03 1.231E+07 8.269E+02
2060 2.953E+04 2.365E+07 1.589E+03 7.888E+03 1.182E+07 7.944E+02
2061 2.837E+04 2.272E+07 1.527E+03 7.579E+03 1.136E+07 7.633E+02
2062 2.726E+04 2.183E+07 1.467E+03 7.282E+03 1.091E+07 7.334E+02
2063 2.619E+04 2.097E+07 1.409E+03 - B.996E+03 1.049E+07 "~ 7.046E+02
064 2.517E+04 2.015E+07 1.354E+03 6.722E+03 - 1.008E+07 6.770E+02
2065 2.418E+04 1.936E+07 1.301E+03 6.458E+03 9.680E+06 6.504E+02
2066 2.323E+04 . 1.860E+07 _ 1.250E+03 6.205E+03 9.301E+06 6.249E+02
2067 2.232E+04 1.787E+07 1.201E+03 5.962E+03 8.936E+06 6.004E+02
2068 2.144E+04 1.717E+07 1.154E+03 5.728E+03 8.586E+06 5.769E+02
2069 2.060E+04 1.650E+07 1.109E+03 5.603E+03 8.249E+06 5.5643E+02
2070 1.980E+04 1.585E+07 1.065E+03 5.288E+03 . 7.926E+06 5.325E+02
2071 1.902E+04 1.523E+07 1.023E+03 5.080E+03 7.615E+06 5.116E+02
2072 1.827E+04 1.463E+07 ~ 9.832E+02 4.881E+03 7.316E+06 4.916E+02
2073 1.756E+04 1.406E+07 : 9.446E+02 4.690E+03 7.029E+06 4.723E+02
2074 1.687E+04 1.351E+07 9.076E+02 4.506E+03 6.754E+06 4.538E+02
2075 1.621E+04 1.298E+07 8.720E+02 | 4.320E+03 6.489E+06 4.360E+02
2076] - 1.557E+04 1.247E+07 8.378E+02 4.159E+03 6.235E+06 4.189E+02
2077 1.496E+04 1.198E+07 8.049E+02 3.996E+03 5.990E+06 4.025E+02
2078 1.437E+04 1.151E+07 - 7.734E+02 3.840E+03 5.755E+06 3.867E+02
2079 1.381E+04 1.106E+07 7.431E+02 3.689E+03 . 5530E+06 3.715E+02
2080 1.327E+04 1.063E+07 7.139E+02 3.544E+03 5.313E+06 3.570E+02
2081 1.275E+04 1.021E+07 6.859E+02 3.405E+03 5.104E+06 3.430E+02
2082 1.225E+04 9.809E+06 6.590E+02 . 3.272E+03 4.904E+06 . 3.295E+02
2083 1.177E+04 9.424E+06 6.332E+02 3.144E+03 ' 4.712E+06 3.166E+02

2084 1.131E+04 - 9.054E+06 6.084E+02 3.020E+03 4.527E+06 3.042E+02
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SCLF Final Build Out 50% Ash.xlIsx

Results (Continued)

3/7/2012

Vear Total landfill gas Methane
(Mg/year) (m? fyear) (av ft3/min) (Mag/year) (m*/year) (av ftA3/min)
2085 1.086E+04 8.699E+06 5.845E+02 2.902E+03 4.350E+06 2.923E+02
2086 1.044E+04 8.358E+06 5.616E+02 2.788E+03 4 179E+06 2.808E+02
2087 1.003E+04 8.031E+06 5.396E+02 2.679E+03 4.015E+06 2.698E+02
2088 9.636E+03 7.716E+06 5 184E+02 2.574E+03 3.858E+06 2.592E+02
2089 " 9.258E+03 7.413E+06 4.981E+02 2.473E+03 3.707E+06 2.490E+02
2090 8.895E+03 7.122E+06 4.786E+02 2.376E+03 3.561E+06 2.393E+02
2091 8.546E+03 6.843E+06 4.598E+02 2,283E+03 3.422E+06 2.299E+02
2092 8.211E+03 6.575E+06 4.418E+02 2.193E+03 3.287E+06 2.209E+02
2093 7.889E+03 6.317E+06 " 4.244E+02 2.107E+03 3.159E+06 2.122E+02
2094 7.580E+03 6.069E+06 4.078E+02 2.025E+03 3.035E+06 2.039E+02
2095 7.282E+03 5.831E+06 3.918E+02 1.945E+03 2.916E+06 1.959E+02
2096 6.997E+03 5.603E+06 3.764E+02 1.869E+03 2.801E+06 1.882E+02
2097 6.722E+03 5.383E+06 3.617E+02 1.796E+03 2.692E+06 1.808E+02
2098 6.459E+03 5.172E+06 3.475E+02 1.725E+03 2.586E+06 1.738E+02
2099 6.206E+03 4.969E+06 3.339E+02 1.658E+03 2.485E+06 1.669E+02
2100 5.962E+03 4.774E+06 3.208E+02 1.593E+03 2.387E+06 1.604E+02
2101 5.729E+03 4.587E+06 3.082E+02 1.530E+03 2.294E+06 1.5641E+02
2102 5.504E+03 4.407E+06 2.961E+02 1.470E+03 2.204E+06 1.481E+02
2103 5.288E+03 4.234E+06 2.845E+02 1.413E+03 2.117E+06 1.423E+02
{2104 5.081E+03 4.068E+06 2.734E+02 1.357E+03 2.034E+06 1.367E+02
2105 4.882E+03 3.909E+06 2.626E+02 1.304E+03 1.954E+06 1.313E+02
2106 4.690E+03 3.756E+06 2.523E+02 1.253E+03 1.878E+06 1.262E+02
2107 " 4.506E+03 3.608E+06 2.424E+02 1.204E+03 1.804E+06 1.212E+02
2108 4.330E+03 3.467E+06 2.329E+02 1.156E+03 1.733E+06 1.165E+02
2109 4.160E+03 3.331E+06 2.238E+02 1.111E+03 1.665E+06 1.119E+02
2110 3.997E+03 3.200E+06 2.150E+02 - 1.068E+03 1.600E+06 1.075E+02
2111 3.840E+03 3.075E+06 2.066E+02 1.026E+03 1.537E+06 1.033E+02
2112 3.689E+03 2.954E+06 1.985E+02 9.855E+02 1.477E+06 9.925E+01
2113 3.545E+03 2.838E+06 1.907E+02 9.468E+02 1.419E+06 9.536E+01
2114 3.406E+03 2.727E+06 1.832E+02 9.097E+02 1.364E+06 9.162E+01
115 3.272E+03 2.620E+06 1.761E+02 8.740E+02 1.310E+06 8.803E+01
2116 3.144E+03 2.517E+06 1.691E+02 8.398E+02 1.259E+06 8.457E+01
2117 3.021E+03 2.419E+06 1.625E+02 8.068E+02 1.209E+06 8.126E+01
2118 2.902E+03 2.324E+06 1.561E+02 7.752E+02 1.162E+06 7.807E+01
2119 2.788E+03 2.233E+06 1.500E+02 7.448E+02 1.116E+06 7.501E+01
2120 2.679E+03 2.145E+06 1.441E+02 7.156E+02 1.073E+06 7.207E+01
2121 2.574E+03 2.061E+06 1.385E+02 6.875E+02 1.031E+06 6.924E+01
2122 2.473E+03 1.980E+06 1.331E+02 6.606E+02 9.902E+05 6.653E+01
2123 2.376E+03 1.903E+06 1.278E+02 6.347E+02 9.513E+05 6.392E+01
2124 2.283E+03 1.828E+06 1 228E+02 6.098E+02 9.140E+05 6.141E+01
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SCLF Final Build Out 50% Ash.xlsx

Results (Continued)

3/7/2012

lYear Carbon dioxide NMOC
(Mg/year) (m? /year) (av ft*3/min) (Mg/year) {m 3/year) (av ft*3/min)

1984 0 0 0 0. 0 0
1985 6.836E+02 3.735E+05 2.509E+01 1.325E+00 3.697E+02 2.484E-02
1986 4.979E+03 2.720E+06 1.828E+02 9.653E+00 2.693E+03 1.809E-01
1987 8.902E+03 4.863E+06 3.268E+02 1.726E+01 4.815E+03 3.235E-01
1988 1.128E+04 6.164E+06 4.142E+02 - 2.187E+01 6.102E+03 4.100E-01
1989 - 1.239E+04 6.770E+06 4.549E+02 2.402E+01 6.702E+03 4.503E-01
1990 1.322E+04 7.222E+06 4.853E+02 2.563E+01 7.150E+03 4.804E-01
1991 1.382E+04 7.550E+06 5.073E+02 2.679E+01 7.475E+03 5.022E-01
1992 1.388E+04 7.583E+06 5.095E+02 2.691E+01 7.507E+03 -5.044E-01
1993 1.371E+04 7.487E+06 5.031E+02 2.657E+01 7.412E+03 4.980E-01
1994 1.358E+04 7.420E+06 4.985E+02 2.633E+01 7.345E+03 4.935E-01
1995 1.365E+04 7.456E+06 5.010E+02 2.646E+01 7.382E+03 4.960E-01
1996 1.375E+04 7.511E+06 5.047E+02 2.665E+01 7.436E+03 4.996E-01
1997 1.403E+04 7.662E+06 5.148E+02 2.719E+01 7.585E+03 5.097E-01
1998 1.457E+04 7.962E+06 5.350E+02 2.825E+01 7.882E+03 5.296E-01
1999 1.535E+04 8.384E+06 5.633E+02 2.975E+01 8.300E+03 5.577E-01
2000 1.672E+04 9.137E+06 6.139E+02 3.242E+01 9.045E+03 6.078E-01
2001 1.839E+04 1.004E+07 6.749E+02 3.565E+01 9.944E+03 6.682E-01
2002 2.005E+04 1.095E+07 7.359E+02 3.887E+01 1.084E+04 7.285E-01
2003 2.102E+04 1.148E+07 7.715E+02 4.075E+01 -1.137E+04 7.638E-01
2004 2.218E+04 1.212E+07 8.141E+02 4.300E+01 1.200E+04 8.059E-01
2005 2.356E+04 1.287E+07 8.648E+02 4.567E+01 1.274E+04 8.561E-01
2006 2.515E+04 1.374E+07 9.233E+02 4.876E+01 1.360E+04 9.141E-01
2007 2.667E+04 1.457E+07 9.788E+02 5.170E+01 1.442E+04 9.690E-01

12008 2.825E+04 1.543E+07 1.037E+03 5.477E+01 1.628E+04 1.027E+00
2009 2.929E+04 1.600E+07 1.075E+03 5.679E+01 1.584E+04 1.064E+00
2010 2.943E+04 1.608E+07 1.080E+03 5.705E+01 1.592E+04 1.069E+00
2011 2.865E+04 1.565E+07 1.052E+03 5.554E+01 1.549E+04 1.041E+00
2012 2.838E+04 1.550E+07 1.042E+03 5.501E+01 1.535E+04 1.031E+00
2013 2.813E+04 1.537E+07 1.033E+03 5.453E+01 1.521E+04 1.022E+00

014 2.791E+04 1.525E+07 1.025E+03 5.411E+01 1.510E+04 1.014E+00

2015 2.772E+04 1.514E+07 1.017E+03 5.374E+01 1.499E+04 1.007E+00 -
2016 2.755E+04 1.505E+07 1.011E+03 5.342E+01 1.490E+04 1.001E+00
2017 2.741E+04 1.498E+07 1.006E+03 5.314E+01 1.483E+04 9.961E-01
2018 2.730E+04 1.491E+07 1.002E+03 5.291E+01 1.476E+04 9.919E-01
2019 2.720E+04 1.486E+07 9.985E+02 5.273E+01 1.471E+04 9.885E-01
2020 2.713E+04 1.482E+07 9.959E+02 ~ 5.260E+01 1.467E+04 9.859E-01
2021 2.708E+04 1.480E+07 9.941E+02 5.251E+01 1.465E+04 9.842E-01
2022 2.706E+04 1.478E+0Q7 9.932E+02 5.246E+01 1.463E+04 9.833E-01
2023 2.706E+04 1.478E+07 9.931E+02 5.245E+01 1.463E+04 9.831E-01
2024 2.707E+04 1.479E+07 9.937E+02 5.248E+01 1.464E+04 9.838E-01
2025 2.711E+04 1.481E+07 9.951E+02 5.256E+01 1.466E+04 9.852E-01
2026 2.717E+04 1.484E+0Q7 9.973E+02 5.267E+01 1.469E+04 9.873E-01
2027 2.725E+04 1.489E+0Q7 1.000E+03 5.283E+01 1.474E+04 9.902E-01
2028 2.735E+04 1.494E+07 1.004E+03 5.302E+01 1.479E+04 9.938E-01
2029 2.747E+04 1.501E+07 1.008E+03 5.325E+01 1.486E+04 9.981E-01
2030 2.760E+04 1.508E+07 1.013E+03 5.351E+01 1.493E+04 1.003E+00
2031 2.776E+04 1.517E+07 1.019E+03 5.382E+01 1.501E+04 1.009E+00
2032 2.794E+04 1.526E+07 1.025E+03 5.416E+01 1.511E+04 1.015E+00
2033 2.813E+04 1.537E+07 1.033E+03 5.453E+01 1.521E+04 1.022E+00
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SCLF Final Build Out 50% Ash.xIsx ' 3/7/2012

Resuits (Continuéd)

! Year _ Carbon dioxide NMOC
(Mg/year) (m? tyear) | (av f#*3/min) (Mg/year) (m? tyear) (av ft*3/min)

2034 2.834E+04 1.548E+07 1.040E+03 5.494E+01 1.533E+04 _ 1.030E+00
2035 2.857E+04 1.561E+07 1.049E+03 5.539E+01 1.545E+04 1.038E+00
2036 2.882E+04 1.574E+07 1.058E+03 5 587E+01 1.559E+04 1.047E+00
2037 2.908E+04 1.589E+07 1.068E+03 | 5.638E+01 ‘ 1.573E+04 1.057E+00
2038 2.937E+04 1.604E+07 1.078E+03 5.693E+01 1.588E+04 1.067E+00
2039 2.967E+04 1.621E+07 1.089E+03 5.751E+01 1.604E+04 1.078E+00
2040 2.998E+04 1.638E+07 1.101E+03 5.813E+01 1.622E+04 1.090E+00
2041 3.032E+04 1.656E+07. 1.113E+03 5.878E+01 1.640E+04 1.102E+00
2042 3.067E+04 1.675E+07 1.126E+03 5.946E+01 1.659E+04 1.115E+00
2043 3.104E+04 1.696E+07 1139E+03 6.017E+01 1.679E+04 1.128E+00
2044 3.142E+04 1.717E+07 1.153E+03 6.092E+01 1.700E+04 1.142E+00
2045 3.183E+04 1.739E+07 1.168E+03 6.170E+01 1.721E+04 1.157E+00
2046 3.225E+04 1.762E+07 1.184E+03 6.251E+01 1.744E+04 1.172E+00
2047 3.268E+04 1.785E+07 1.200E+03 ~ 6.336E+01 1.768E+04 1.188E+00
2048 3.314E+04 1.810E+07 1.216E+03 6.424E+01 1.792E+04 1.204E+00
2049 3.361E+04 1.836E+07 1.234E+03 6.515E+01 1.818E+04 1.221E+00
2050|  3.229E+04 1 764E+07 1.185E+03 6.259E+01 1.746E+04 1.173E+00
2051 3.102E+04 1.695E+07 1.139E+03 6.014E+01 1.678E+04 1.127E+00
2052 2.981E+04 1.628E+07 1.094E+03" 5.778E+01 1.612E+04 1.083E+00
2053 2.864E+04 1.564E+07 1.051E+03 5.552E+01 1.549E+04 1.041E+00
2054 . 2.751E+04 1.503E+07 1.010E+03 5.334E+01 1.488E+04 9.998E-01
2055 2.644E+04 1.444E+07 9.703E+02 5.125E+01 1.430E+04 9.606E-01 _
2056 2 540E+04 1.388E+07 9.323E+02 4.924E+01 1.374E+04 9.230E-01
2057 2.440E+04 1.333E+07 8.957E+02 4.731E+01 1.320E+04 8.868E-01
2058 2.345E+04 1.281E+07 8.606E+02 4.545E+01 1.268E+04 8.520E-01
2059 2.253E+04 1.231E+07 8.269E+02 4.367E+01 1.218E+04 8.186E-01
2060 2.164E+04 1.182E+07 7.944E+02 4.196E+01 1171E+04 7.865E-01
2061 2.079E+04 1.136E+07 7.633E+02 4.031E+01 1.125E+04 7.557E-01
2062 1.998E+04 1.081E+07 7.334E+02 3.873E+01 1.081E+04 7.260E-01
2063 1.920E+04 1.049E+07 7.046E+02 3.721E+01 1.038E+04 6.976E-01

1064/ 1.844E+04 1.008E+07 6.770E+02 3.575E+01 9.975E+03 6.702E-01
2065 1.772E+04 9.680E+06 6.504E+02 3.435E+01 9.584E+03 6.439E-01
2066 1.703E+04 9.301E+06 6.249E+02 3.301E+01 9.208E+03 6.187E-01
2067 1.636E+04 8.936E+06 6.004E+02 3.171E+01 8.847E+03 5.944E-01
2068 1.572E+04 8.586E+06 5.769E+02 3.047E+01 8.500E+03 5.711E-01
2069 1.510E+04 8.249E+06 5.543E+02 2.927E+01 8.167E+03 5.487E-01
2070 1.451E+04 7.926E+06 5.325E+02 2.813E+01 7.846E+03 " 5.272E-01
2071 1.394E+04 " 7.615E+06 5.116E+02 2.702E+01 7.539E+03 5.065E-01
2072 1.339E+04 7.316E+06 4.916E+02 2.596E+01 7.243E+03 4.867E-01
2073 1.287E+04 7.029E+06 4.723E+02 2.494E+01 6.959E+03 4.676E-01
2074 1.236E+04 6.754E+06 4.538E+02 2.397E+01 6.686E+03 4.493E-01
2075 1.188E+04 6.489E+06 4.360E+02 2.303E+01 6.424E+03 4.316E-01
2076 1.141E+04 6.235E+06 4.189E+02 2.212E+01 6.172E+03 4.147E-01
2077 1.096E+04 5.990E+06 4.025E+02 2.126E+01 ‘ 5.930E+03 3.984E-01
2078 1.053E+04 5.755E+06 3.867E+02 2.042E+01 ‘ 5.698E+03 3.828E-01
2079 1.012E+04 5.530E+06 3.715E+02 1.962E+01 5.474E+03 3.678E-01
2080 9.725E+03 5.313E+06 3.570E+02 1.885E+01 ‘ 5.260E+03 3.534E-01
2081 9.344E+03 5.104E+06 3.430E+02 1.811E+01 5.053E+03 3.395E-01
2082| 8.977E+03 4.904E+06 3.295E+02 1.740E+01 4.855E+03 3.262E-01
2083 8.625E+03 4.712E+06 3.166E+02 1.672E+01 4 665E+03 3.134E-01

2084 8.287E+03 4.527E+06 3.042E+02 1.607E+01 4.482E+03 3.011E-01

REPORT - 11




SCLF Final Build Out 50% Ash.xlsx

Results (Continued)

3/7/2012

REPORT - 12

{ Year Carbon dioxide NMOC
(Mg/year) (m* /year) (av ftA3/min) (Mg/year) (m3/year) (av ft*3/min)

2085 7.962E+03 4.350E+06 _ 2.923E+02 1.544E+01 4.306E+03 2.893E-01
2086 7.650E+03 4179E+06 2.808E+02 1.483E+01 4.137E+03 2.780E-01
2087 7.350E+03 4.015E+06 2.698E+02 1.425E+01 3.975E+03 2.671E-01
2088 7.062E+03 3.858E+06 2.592E+02 1.369E+01 3.819E+03 2.566E-01
2089 6.785E+03 3.707E+06 2.490E+02 1.315E+01 3.670E+03 2.466E-01
2090 6.519E+03 3.561E+06 2.393E+02 1.264E+01 3.526E+03 2.369E-01
2091 6.263E+03 3.422E+06 2.299E+02 1.214E+01 3.387E+03 2.276E-01
2092 6.018E+03 3.287E+06 2.209E+02 1167E+01 3.255E+03 2.187E-01
2093 5.782E+03 3.159E+06 2.122E+02 1121E+01 3.127E+03 2.101E-01
2094 5.555E+03 3.035E+06 2.039E+02 1.077E+01 3.004E+03 2.019E-01
2095 5.337E+03 2.916E+06 1.959E+02 1.035E+01 2.887E+03 1.939E-01
2096 5.128E+03 2.801E+06 1.882E+02 _ 9.941E+00 2.773E+03 1.863E-01
2097 4.927E+03 2.692E+06 ~1.808E+02 9.551E+00 2.665E+03 1.790E-01
2098 4.734E+03 2.586E+06 1.738E+02 9.177E+00 2.560E+03 1.720E-01
2099 4.548E+03 2.485E+06 1.669E+02. 8.817E+00 2.460E+03 1.653E-01
2100 4.370E+03 2.387E+06 1.604E+02 8.471E+00 2.363E+03 1.588E-01
2101 4.198E+03 2.294E+06 1.541E+02 8.139E+00 2.271E+03 1.526E-01
2102 4.034E+03 2.204E+06 1.481E+02 7.820E+00 2.182E+03 1.466E-01
2103 3.876E+03 2.117E+06 1.423E+02 7.513E+00 2.096E+03 1.408E-01
2104 3.724E+03 2.034E+06 1.367E+02 7.219E+00 2.014E+03 1.353E-01
2105 3.578E+03 1.954E+06 1.313E+02 6.936E+00 1.935E+03 1.300E-01
2106 3.437E+03 1.878E+06 1.262E+02 6.664E+00 1.859E+03 1.249E-01
2107 3.303E+03 1.804E+06 1.212E+02 6.402E+00 1.786E+03 1.200E-01
2108 3173E+03 1.733E+06 1.165E+02 6.151E+00 1.716E+03 1153E-01
2109 3.049E+03 1.665E+06 1.119E+02 5.910E+00 1.649E+03 1.108E-01
2110 2.929E+03 1.600E+06 1.075E+02 5.678E+00 1.584E+03 1.064E-01
2111 2.814E+03 1.537E+06 1.033E+02 5.456E+00 1.522E+03 1.023E-01.
2112 _ 2.704E+03 1.477E+06 9.925E+01 5.242E+00 1.462E+03 9.826E-02
2113 2.508E+03 1.419E+06 9.536E+01 5.036E+00 1.405E+03 9.440E-02
2114 2.496E+03 1.364E+06 9.162E+01 4.839E+00 1.350E+03 9.070E-02

115 2.398E+03 1.310E+06 8.803E+01 4.649E+00 1.297E+03  8.715E-02
2116 2.304E+03 1.259E+06 8.457E+01 4.467E+00 1.246E+03 8.373E-02
2117 2.214E+03 1.209E+06 8.126E+01 4.292E+00 1.197E+03 8.045E-02
2118 2.127E+03 1.162E+06 7.807E+01 4.123E+00 1.150E+03 7.729E-02
2119 2.044E+03 1.116E+06 7.501E+01 3.962E+00 1.105E+03 7.426E-02
2120 1.963E+03 1.073E+06 7.207E+01 3.806E+00 1.062E+03 7.135E-02
2121 1.886E+03 1.031E+06 6.924E+01 “3.657E+00 1.020E+03 6.855E-02
2122 1.812E+03 9.902E+05 6.653E+01 3.514E+00 9.803E+02 6.586E-02
2123 1.741E+03 9.513E+05 6.392E+01 3.376E+00 9.418E+02 6.328E-02
2124 1.673E+03 9.140E+05 6.141E+01 3.244E+00 9.049E+02 6.080E-02



Pipe Sizing Calculations



Landfill Gas Pipe Sizing Program Version 1.0
Pipe Description A
General Design Assumptions:
1. Design flow from each well head is
2. Length of Pipe
3. Absolute roughness for HDPE
4. Number of wells contributing flow
5. Vacuum available @ downstream point
6. SDR 17 HDPE
7. Absolute Roughness
General LFG Assumptions:
1. Absolute viscosity of LFG
2. Specific Gravity of LFG=Air

3. MW of LFG =Air 28.9625
4. Vapor Density 0.065 Ib/ftr3
Calculations
Pipe Dia. Pipe Flow Velocity Reynolds Darcy DeltaP E/M Mueller
Nominal ID cfm ftisec Number Fric. Fact Dar-Weis
2 2.095 405 282.12 393296.7 0.0158 2106.1 0.000401. 1749.86
3 3.088 405 129.85 266825.3 0.0158 302.7 0.000272 278.29
4 3.97 405 78.56 207545.7 0.0149 81.3 0.000212 84.60
6 5.845 405 36.24 140967.8  0.0135 10.6 0.000144 13.53
8 7.981 405 19.44 103239.8 0.0128 2.1 0.000105 3.09
12 11.25 405 9.78 73240.58 0.0124 0.4 0.000075 0.61
14 12.352 405 8.12 66706.33 0.0128 0.2 0.000068 0.39
16 14.118 405 6.21 58362.13 0.0129 0.1 0.000059 0.21
EW Well Depth  Assumed
{ft) cfm
537 50 20
538 155 35
539 141 35
540 110 35
541 50 20
542 155 35 .
543 142 35
544 110 35
545 48 20
546 144 35
547 106 30
548 49 20
549 108 30
550 50 20

Total ¢fm 405

405 cfm
1506.0 feet
0.00007 feet
1

-40 inw.c.

0.00007 feet

8.14E-06 Ibm/feet-second
1




Landfill Gas Pipe Sizing Program Version 1.0
. Pipe Description B ‘
General Design Assumptions:
1. Design flow from each well head is
2. Length of Pipe
3. Absolute roughness for HDPE
. 4. Number of wells contributing flow
5. Vacuum available @ downstream point
6. SDR 17 HDPE
7. Absolute Roughness
Genéral LFG Assumptions:
1. Absolute viscosity of LFG
2. Specific Gravity of LFG=Air

450 cfm
976.0 feet -
0.00007 feet

1

» -40 inw.c.

0.00007 feet

8.14E-06 |bm/feet-second

1

3. MW of LFG =Air 28.9625
4. Vapor Density 0.065
Calculations
Pipe Dia. Pipe Flow Velocity Reynolds Darcy Delta P
Nominal ID cfm ft/sec Number Fric. Fact Dar-Weis
2 2.095 450 313.46 436996.3 0.0158 1685.1
3 3.088 450 144.28 296472.6 0.0158 242.2
4 3.97 450 87.29 230606.4 0.0149 65.0
6 5845 450 40.27 156630.8 0.0135 8.5
8 7.981 450 2160 114710.8 0.0128 17

12 11.25 450 10.87 81378.43

14 12.352 450 9.02 74118.14
16 14.118 450 6.90 64846.81
EW Well Depth  Assumed
(ft) cfm
552 83 25
553 41 20

Total ¢fm - 45

0.3
0.2
0.1

Ib/ft"3

E/d

0.000401

0.000272

0.000212
0.000144
0.000105

0.000075
0.000068
0.000059

Mueller

1362.09
216.62
65.86
10.53
2.41

0.47
0.30
0.16



Landfill Gas Pipe Sizing Program Version 1.0
Pipe Description
General Design Assumptions:
1. Design flow from each well head is
2. Length of Pipe
3. Absolute roughness for HDPE

4. Number of wells contributing flow
5

6

Pipe Dia.
Nominal

EW

555
556
558
959
562
563
564
565
566

2
3
4
6
8

12
14
16

C

. Vacuum available @ downstream point
. SDR 17 HDPE
7. Absolute Roughness
General LFG Assumptions:
1. Absolute viscosity of LFG
2. Specific Gravity of LFG=Air
3. MW of LFG =Air
4. Vapor Density
Calculations

Pipe
ID
2.095

3.088

3.97
5.845
7.981

11.25
12.352
14.118

Well Depth
(ft)
142
107
127
47
141
76
45
139
94

Total cfm

Flow
cfm

Assum
cfm
35
35
35
15
35
20
15
35
20

245

Velocity Reynolds Darcy

ftisec
695 48413
695 222.83
695 134.82
695 62.20
695 33.36

\
695 16.79
695 13.93
695 10.66
ed

Number

674916.5.

457885.4
356158.7
241907.6
177164.5

125684.5
114471.4
100152.3

Fric. Fact
0.0158
0.0158
0.0149
0.0135
0.0128

0.0124
0.0128
0.0129

695 cfm
1092.0 feet

0.00007
1
-40

0.00007

feet
in w.c.

feet

8.14E-06 |Ibm/feet-second

1
28.9625
0.065

Delta P
Dar-Weis
4497 2
646.4
173.6
227
4.5

0.8
0.5
0.3

Ib/ft"3

E/d

0.000401
0.000272
0.000212
0.000144
0.000105

0.000075
0.000068
0.000059

Mueller

3245.4742
516.1389
166.9151

25.0911

5.7338

1.1268
0.7236
0.3841



Landfill Gas Pipe Sizing Program Version 1.0

Pipe Description
General Design Assumptions:
1. Design flow from each well head is
2. Length of Pipe
3. Absolute roughness for HDPE

4. Number of wells contributing flow
5

6

Pipe Dia.
Nominal

EW

113
112
109
108
107
106
105
104
103
102
101

D (Existing 16-inch Header Line)

. Vacuum available @ downstream point

. SDR 17 HDPE
7. Absolute Roughness
General LFG Assumptions:
1. Absolute viscosity of LFG
2. ‘Specific Gravity of LFG=Air
3. MW of LFG =Air
4. Vapor Density

Calculations

Pipe

ID
2.095
3.088
3.97
5.845
7.981
9.486
11.25

1 15.882
17.648

Well Depth
(ft)
62
62
66
71
66
75
66
67
94
71
51

Total cf_m

12.352

Flow
cfm

Assum

915
915
915
915
915
915
915
915

915
915

ed

cfm.

20
20
20
20
20
25
20
20
20
20
19

220

Velocity Reynolds Darcy

ftisec
637.37
293.36
177.49

81.88 -

43.92
31.09
22.10
18.34

11.09
8.98

Number

888559.2
602827.6
468899.6
318482.7
233245.4
196239.9
165469.5
150706.9

117210.1
105481.2

Fric. Fact
0.0158
0.0158
0.0149
0.0135
0.0128
0.0125
0.0124
0.0128

0.0129
0.0130

915

cfm

1734 feet
0.00007 feet

1
-40

inw.c.

0.00QO7 feet

8.14E-06 lbm/feet-second

: 1
28.9625
0.065

Delta P
Dar-Weis
123776
1779.0
477.7
- 626
12.5
5.1
22
14

0.4
0.2

Ib/fth3

E/d

0.000401
0.000272
0.000212
0.000144
0.000105
0.000089
0.000075
0.000068

0.000053
0.000048

Mueller

8314.19
1322.23
401.98
64.28
14.69
6.48
2.89
1.85

0.56
0.34



Landfill Gas Pipe Sizing Program Version 1.0
Pipe Description E

General Design Assumptions:
1. Design flow from each well head is
2. Length of Pipe
3. Absolute roughness for HDPE -
4. Number of wells contributing flow
5. Vacuum available @ downstream point
6. SDR 17 HDPE
7. Absolute Roughness

General LFG Assumptions:
1. Absolute viscosity of LFG
2. Specific Gravity of LFG=Air

320 cfm
1480 feet
0.00007 feet

1
-40

0.00007

inw.c.

feet

8.14E-06 Ibm/feet-second

1

3. MW of LFG =Air 28.9625
4. Vapor Density 0.065
Calculations
Pipe Dia. Pipe Flow Velocity Reynolds Darcy Delta P
Nominal ID cfm ft/sec Number Fric. Fact Dar-Weis
2 2.095 320 22291 310752.9 0.0158 1292.1
3 . 3.088 320 102.60 210824.9 0.0158 ~185.7
4 3.97 320 . 62.07 163986.8 0.0149 49.9
6 5.845 320 2864 111381.9 0.0135 6.5
8 0.0128 1.3

7.981 320 15.36 81572.16

12 11.25 320 7.73 57869.1
14 12.352 320 6.41 52706.23
16 14.118 320 491 46113.29
EW Well Depth  Assumed
(ft) cfm
526 139 35
527 90 30
528 41 20
529 140 35
530 101 30
531 - 42 20
532 101 30
533 42 20
534 154 3
535 140 35
536 102 + 30

Total cfm 320

0.0124
0.0128
0.0129

0.2
0.1
0.1

Ib/ft"3

E/d

0.000401
0.000272
0.000212
0.000144
0.000105

0.000075
0.000068
0.000059

Mueller

1141.61
181.56
55.20
8.83
2.02

0.40
0.25
014



Landfill Gas Pipe Sizing Program Version 1.0
Pipe Description F
General Design Assumptions:
1. Design flow from each well head is
2. Length of Pipe
3. Absolute roughness for HDPE
4. Number of wells contributing flow
5. Vacuum available @ downstream point
6. SDR 17 HDPE.
7. Absolute Roughness
General LFG Assumptions:
1. Absolute viscosity of LFG
2. Specific Gravity of LFG=Air

3. MW of LFG =Air
4. Vapor Density 0.065 Ib/ft"3
Calculations
Pipe Dia. Pipe Flow Velocity Reynolds Darcy DeltaP FE/Md
Nominal - ID cfm ft/sec Number Fric. Fact. Dar-Weis
2 2.095 575 400.54 558384.2 0.0158 4149.4 0.000401
3 3.088 575 184.35 378826.1 0.0158 596.4 0.000272
4 3.97 575 111.54 294663.7 0.0149 160.1 0.000212
- B 5.845 575 51.46 2001394  0.0135 21.0 0.000144
8 7.981 575 27.60 146575 0.0128 4.2 0.000105
. @
12 11.25 575 13.89 103983.5 0.0124 0.7 - 0.000075
14 12.352 575 11.52 94706.51 0.0128 0.5 0.000068
16 14.118 575 8.82 82859.81 0.0129 0.2 0.000059
18 15.882 575 6.97 73656.65 0.0129 0.1 0.000053
20 17.648 575 5.64 66285.97 0.0130 0.1 0.000048
24 21.176 575 3.92 55242.49 0.0130 0.0 0.000040
28 24.706 575 2.88 47349.42 0.0131 0.0 0.000034

EW Well Depth  Assumed

(ft) cfm
516 149 35
517 141 35
518 104 30
519 50 20
520 94 25
521 50 20
522 50 20
523 141 35
524 92 20
525 44 15

Total cfm 255

575 cfm
1472 feet
0.00007 feet

1

-40 inw.c.

0.00007 feet

8.14E-06 lbm/feet-second

: 1
28.9625

Mueller

3146.32 -
500.37
152.12

24.32
5.56

1.09
0.70
0.37
0.21
0.13
0.05
0.03



Landfill Gas Pipe Sizing Program Version 1.0
Pipe Description
General Design Assumptions:

G

1. Design flow from each well head is 875 cfm
2. Length of Pipe 1528 feet
3. Absolute roughness for HDPE 0.00007 feet
4. Number of wells contributing flow 1

5. Vacuum available @ downstream point ' -40 inw.c.
6. SDR 17 HDPE :

7. Absolute Roughness 0.00007 feet

General LFG Assumptions:

1. Absolute viscosity of LFG

8.14E-06 |bm/feet-second

2. Specific Gravity of LFG=Air 1
3. MW of LFG =Air '
4. Vapor Density

Calculations

Pipe Dia. Pipe
Nominal ID
2 2.095
3 3.088
4 3.97
6 5.845
8

EW

110
1M
114
15
509
. 510
511
512
513
514
515

14 12.352
16 14.118

Well Depth
(ft)
62
137
138
66
155
142
104
50
141
94
50

Total ¢fm’

Flow
cfm

875
875
875
875
875

875
875

Assumed

cfm
20
35
35
20
35
35
25
20
35
20
20

300

28.9625
0.065 Ib/ft"3
Velocity Reynolds Darcy DeltaP E/d Mueller
ft/sec Number Fric. Fact Dar-Weis ‘

609.51 8497151 . 0.0158 99744 0.000401 6778.48
280.54 5764744 00158 14336 0.000272 1078.01
169.73 448401.3  0.0149 3849 0000212  327.73
78.30 304560  0.0135 - 50.4 0000144  52.41
42,00 2230489  0.0128 101 0.000105  11.98
12 089

1441186 . 00128 11 0.000068

1;22 126091 0.0129 0.6 0.000059 0.80
Cumulative cfm
Segements A-D | 915
Segements E-G 875
Total estimate 1790 |

Selected Header Line for Section 9 LFGCCS
Expansion is 12-inch




Overburden Load Over Pipes



Job No, "1 Calc'Nao.

Computation | R

!Projecr Southeast County Landfill | Computed CR

|system Section 9 LFGCCS Expansion | pate 1/9/2012

IcOmponent OQverburden Load over Horizontal Collector Pipe I Reviewed [

Task Determine Ring Deflection and Wall Buckling I Date 2/15/2012
Purpose Calculate the overburden load for a 6-inch collector / lateral pipe.

Assumptions

Calculation

Resulits

1)

2)

Standard Dimension Ratio of pipe to be used for horizontal collector / lateral pipe is SDR 11.

Assume an 836G Compactor

To determine the pipe wall crushing, pipe wall buckling, and pipe deflection the "buried polyethylene
pipe" model was used. The following are parameters for a 6" SDR11 HDPE Header Pipe:

Using Equation 2 and the Pipe Sizing Chart
DR = D/t = 6.625/0.602 = 11

Assume backfill gravel and soils fine to medium sands

Using Table 7 - Densities of Typical Soils
W=114 ib/cubic ft

Using Table 10 - Modulus of Soil Reaction, E' with slightly compacted Type B soils
E'= 1,000 psi

Using' Table 11 - Defection Lag Factor with granular backfill and assumed trench loading
D =15 . . '

Using 836G Compactor (113,348 Ibs), the load per wheel was determined
W =33,337 b

Using Equation 23, acceptable ranges for |, are 2.0 through 4.5.
,=3.0

There are two loading calculations necessary when designing below ground applications. These
applications are ring deflection and wall buckling. Wall crushing, calculated using the allowable
compressive strength of the pipe material, is usually not critical when using solid wall HDPE pipe, as ring
defection and wall buckling are predominant parameters. WLPipe Calc calculation sheet is provided in
the subsequent pages and the summary of the results is listed below. Acceptable range and values are
referenced in the supplement materials.

Acceptable
Parameter Range/Value §
Bulkling SF > 1

% Defection 1.97% <8%

Sheet 1 of 1



Job No, Calc No.
Computation R
[Projecr Southeast County Landfill ] Computed CR
ISyszem Section 9 LFGCCS Expansion ] Date 1/9/2012
[Component Qverburden Load over Header Pipe l Reviewed %’é’ %7
Task Determine Ring Deflection and Wall Buckling l Date 2/15/2012
Purpose Calculate the overburden load for a 12-inch header pipe.

Assumptions

Calculation

Results

1) Standard Dimension Ratio of pipe to be used for horizontal collector / lateral pipe is SDR 17.

2) Assumé a D6H LGP Series Il Tractor

To determine the pipe wall cfushing, pipe wall buckling, and pipe deflection the "buried polyethylene
pipe" model was used. The following are parameters for a 12" SDR17 HDPE Header Pipe:

Using Equation 2 and the Pipe Sizing Chart

DR = D/t = 12.750/0.750 = 17

- Assume backfill soils fine to medium sands

Using Table 7 - Densities of Typical Soils

W = 110 Ib/cubic ft

Using Table 10 - Modulus of Soil Reaction, E' with slightly compacted Type B soils

E'= 1,000 psi

Using Table 11 - Defection Lag Factor with granular backfill and assumed trench loading

D|_= 1.5

Using D6H LGP Tractor (45,400 Ibs), the load per track was determined

W =22,700 Ib

Using Equation 23, acceptable ranges for |, are 2.0 through 4.5.

l|=3.0

There are two loading calculations necessary when designing below ground applications. These
applications are ring deflection and wall buckling. Wall crushing, calculated using the allowable
compressive strength of the pipe material, is usually not critical when using solid wall HDPE pipe, as ring
defection and wall buckling are predominant parameters. WLPipe Calc calculation sheet is provided in
the subsequent pages and the summary of the results is listed below. Acceptable range and values are

referenced in the supplement materials.

Parameter Vélue
Bulkling SF 24

Acceptable
Range/Value
>1

% Defection 517%

<8%

Sheet 1 of 1



Horizontal Collector / Lateral Pipes
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WLPipeCalc™ Supplement -
Equations & Information
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Notice

The WLPipeCalc™ CD-ROM and this supplement are
intended for use as piping system guides. These
publications should not be used in place of a professional
engineer’s judgment or advice and they are not intended
as installation instructions.” The information in or
generated by the WLPipeCalc™ CD-ROM and this
supplement does not constitute a guarantee or warranty
for piping installations and cannot be guaranteed because
the conditions of use are beyond our control. The user of

WL120-0705

*WLPibeCaIcT"" Suppiement

b

the information assumes all risk associated with its use.
WL Plastics Corporation has made every reasonable effort
to ensure accuracy, but the information in or generated by
the WLPipeCalc™ CD-ROM and this supplement may not
be complete, especially for special or unusual
applications. Changes to the WLPipeCalc™ CD-ROM
and this supplement may occur from time to time without
notice. Contact WL Plastics Corporation to determine if
you have the most current edition. '

The WLPipeCalc™ CD-ROM allows the user to enter
values for variables and determine a result using the
equations in the CD-ROM publication. This publication,
WL120, provides equations used for WLPipeCalc™ CD-
ROM calcutation screens, and related information.

Other equations and methods for determining piping
system design may. be applicable. As part of piping
system design, the user should determine the design
equations and methods that are appropriate for the
intended use.

1 — Pipe Pressure Rating

See publications WL102, WL104 and WL118, and
“Working Pressure’ Rating for Water” for additional
information. :

PR=2HDBfT fe (1)
(DR-1)
Where
PR = pressure rating, psi.
HDB = hydrostatic design basis at 73°F (Table 1)
f. = operating temperature muitiplier (Table 2)
f. = environmental design factor (table 3)
DR = pipe dimension ratio
()
D = pipe outside diameter, in (WL102; WL104)
t =

pipe minimum wall thickness, in

Table 1 HDB - WL Plastics PE3408 HDPE
' HDB at 73°F

HDB at 140°F

WL Plastics PE3408 1600 psi 800 psi

Supersedes all previous editions. © 2005 WL Plastics Corp.
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Table 2 Operating Temperature Multiplier, f;

Maximum Operating Temperature Multiplier, f,

OF OC

< 40" <4 1.3
> 40 < 60" >4<16 1.1
> 60 < 80 >16 <27 1.0
>80 <90 >27 <32 0.9
>90 <100 >32<38 0.8
>100< 110 ©>38<43 o071
>110< 120 >43 <49 0.64
>120< 130 >49 <54 0.57
> 130 < 140 >54 <60 0.50

* For water distribution and transmission applications, multipliers for 60°F
(16°C) and lower temperatures are not used.

Table 3 Environmental Design Factor, f_

Factor, f. Environmental and Applications Conditions,

Liquids that are chemically benign to polyethylene
such as potable and process water, municipal
sewage, wastewater, reclaimed water, salt water,
brine solutions, glycol/antifreeze solutions,
alcohol; Buried pipes for gases that are chemically
benign to polyethylene such as dry natural gas (in
Class 1 or 2 locations where Federal Regulations
(49 CFR Part 192) do not limit pressure),
methane, propane, butane, carbon dioxide,
hydrogen sulfide.

0.50*

3)

, _ 00020831 (100 0)1'85
L=

o %8655 C

Hazen-Williams formula for friction (head) loss in psi:

1.85.
0.0009015L{100Q@Q A
( ) ()

f =
o 48655 C

Where

friction (head) loss, ft

pipe length, ft

flow, gal/min

pipe inside diameter, in (WL102 WL104)
Hazen-Williams Friction Factor, dlmen3|onless
friction (head) loss, Ib/in®

OacaOr=-

Table 4 Hazen-Williams Friction Factor, C

Values for C

Buried pipes for compressed air at ambient
temperature; Buried pipes for fuel gases such as
natural gas, LP gas, propane, butane in
distribution systems and Class 3 or 4 locations
where Federal Regulations limit pipe pressure to
the lesser of 100 psi or the design pressure rating.

0.32

Permeating or solvating liquids in the pipe or the
surrounding soil such as gasoline, fuel oil,
kerosene, crude oil, diesel fuel, liquid hydrocarbon
fuels, vegetable and mineral oils.

- 0.25

* The maximum design factor, 0.50, is a cumulative factor based on
variability in materials, testing and processing, handling and installation
abuse, and variability in operating conditions. it is widely accepted for
thermoplastic pressure pipe design in North America.

2 - Hazen-Williams Pressure Water Flow

Hazen and Williams developed an empirical formula for
friction ‘(head) loss for water flow at 60° F that can be
applied to liquids having a kinematic viscosity of 1.130
centistokes (0.00001211 ft*/sec), or 31.5 SSU.- Some error
can occur at other temperatures_because the viscosity of
water varies with temperature,

Hazen-Williams formula for friction (head) loss in feet:

WL120-0705

Supersedes all previous editions. © 2005 WL Plastics Corp.

Pipe Material Typical
pette e, "\erese pesn
‘ Value
Butt fused polyethylene '
pipe with internal beads 160/130 185 150
Cement or mastlg lined iron 160 /130 148 140
or steel pipe
Copper, brass, lead, tin or
glass pipe or tubing 150/120 140 130
Wood stave 145/110 120 110
Welded and seamless steel 150/80 130 100
Cast and ductile iron 150/ 80 130 © 100
" Concrete 152/85 120 100
Corrugated steel S = 60 60
Full Pipe Flow Velocity -
Water flow velocity in a fUII, circular pipe:
Q _ .
Where
V = water flow velocity, fi/sec
Q = flow, gal/min
d = pipe inside diameter, in (WL102; WL104)

3 — Manning Gravity Water Flow

The Manning equation is limited to water or liquids with a
kinematic viscosity equal to water. A derived version of
the Manning equation for circular pipes flowing full or half
full is:

Pg. 2 of 12
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8/3 @i/2
Q=02159 S ©)
n
d8/3 S1I2
or Qors = (6.136x1074) T —>— )
Where
Q = flow, ga/min
Q. = flow, ft¥/sec
d = pipe inside diameter, in (WL102; WL104)
S = hydraulic slope, ft/ft
h,—-h
s=-12 8
1 (8)
h, = upstream pipe elevation, ft
h, = downstream pipe elevation, ft
n = roughness coefficient, dimensionless
Table 5 Manning Equation n Values
Surface n, range n, typical design
Polyethylene pipe 0.008 - 0.011 0.009
Uncoated cast or ductile
iron pipe 0.012-0.015 0.013
Corrugated steel pipe 0.021 - 0.030 0.024
Concrete pipe 0.012-0.016 0.015
Vitrified clay pipe 0.011 -0.017 0.013
Brick and cement mortar
sewers 0.012-0.017 0.015
Wood stave 0.010-0.013 0.011
Rubble masonry 0.017 - 0.030 - 0.021

Circular pipes will carry more liquid when slightly less than
full compared to completely fuli because there is a slight
reduction in flow area compared to a significant reduction
in the wetted surface of the pipe. Maximum flow occurs at
about 93% of full pipe flow, and maximum velocity at
about 78% of full pipe flow.

4 — Low Pressure Gas Flow

Caution — To minimize the risk of mechanical damage,
pressure gas piping is buried, installed at heights and
in areas where moving equipment cannot contact or
damage piping, and encased in shatter resistant
materials.
prevent movement in case of mechanical damage.

Where inlet and outlet gas pressures are less than 1 psig
(27.7 in H,0) the Mueller low pressure gas flow equation
may be used.

WL120-0705

o, . 271d>™ [m —h, ]”’5 ©)
by =
Sgo.425 L
Where
S, = gas specific gravity (Table 6)
h, = inletpressure, in H,O
h, = outlet pressure, in H,0
L = pipelength, ft
d = pipe inside diameter, in (WL102; WL104)
Table 6 Approximate Specific Gravity (14.7 psi & 68°F)
Gas Specific Gravity, S,
Acetylene (ethylene), C,H, 0.907
Air 1.000
Ammonia, NH, 0.596
Argon, A 1.379
Butane, CH,, 2.067
Carbon Dioxide, CO, 1.529
Carbon Monoxide, CO 0.967
Ethane, C,H, ‘ 1.049
Ethylene, C,H, 0.975
Helium, He 0.138
Hydrogen Chloride, HCI 1.286
Hydrogen, H 0.070
Hydrogen Sulfide, H,S 1.190
Methane, CH, 0.554
Methyl Chloride, CH,CI 1.785
Natural Gas 0.667
Nitric Oxide, NO 1.037
Nitrogen, N, 0.967
Nitrous Oxide, N,O 1.530
Oxygen, O, 1.105
Propane, C.H, 1.562
Propene (Propylene), C H, 1.451
Sulfur Dioxide, SO, 2.264
Landfill Gas (approx. value) 1.00
Carbureted Water Gas 0.63
Coal Gas , 0.42
Coke-Oven Gas 044
Refinery Oil Gas 0.99
“Wet” Gas (approximate value) 0.75

Pressure gas piping is restrained to

Supersedes all previous editions. © 2005 WL Plastics Corp.

5 — Working Pressure Rating for Water

Working Pressure Rating (WPR) for water at < 80°F (<
27°C) has application pressure components for steady
long-term internal pressure and momentary surge
pressure from sudden water velocity change. WPR

Pg. 3 0f 12



application pressure components are compared to pipe

capabilities, pressure class, PC, which includes
allowances for recurring or occasional surge, P, or P

The pipe’s capacity for internal water pressure at < 80°F is
its pressure class, PC. PC includes components for long-
term steady pressure and momentary pressure surge.

PC, = 2HDBf, (10)
(DR -1)
Where
PC, = Steady pressure for water at < 80°F, psi
HDB = hydrostatic design basis, psi
= 1600 psi
f. = environmental design factor for water
= 0.50
DR = pipe dimension ratio

The pipe’s allowance for momentary surge pressure is for
either recurring or occasional surge pressure, and it is
applied  above the steady pressure. Recurring surge
pressures occur frequently and are inherent in system
design and operation. The recurring surge pressure

allowance is:
Prs =0.5PC (11)
Where
PR; = Recurring surge pressure allowance, psi |

"~ Occasional surge pressures are caused by emergency
operations. The occasional surge pressure allowance is:

P, =1.0PC _ (12)

Where-
P

The maximum pressure in the pipe depends on the
operating condition. For steady pressure conditions, the
surge allowance is not used. For a momentary surge
event, the maximum pressure is the steady pressure plus
the applicable surge allowance.

s = Occasional surge pressure allowance, psi

For steady pressure conditions:
PC = PC, (13)
For a momentary recurring surge event:
PC =PCyg + Pgs : (14)

For a momentary occasional surge event:

WL120-0705

. pressure
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PC = PCg + Py (15)

Application requirements are determined using working
pressure rating, WPR, which has steady pressure and
surge pressure components. The steady internal water
component, working pressure, WP, is
determined by the designer, who also determines if the
potential for surge pressure is recurring or occasional.

Surge pressure magnitude is dependent on sudden
velocity change.

Av
P, =a : 16
s (2.319] (16)
Where ‘
P, = Surge pressure, psi
a = Surge pressure wave velocity (celerity), ft/sec
K
1+—(DR-2)
E, _
K = bulk'modulus of water, psi
= 300,000 psi
E, = Dynamic instantaneous ‘effective modulus of
pipe material, psi
= 150,000 psi
DR = Pipe dimension ratio
Av = Sudden velocity change*, ft/sec
g = gravitational acceleration, ft/sec?

= 32.2ftsec?

* Pressure surge does not occur unless the sudden
velocity change occurs within the Critical Time

Critical Time, sec = 2L (18)
a

Where
L = Pipelength, ft

WLPipeCalc assumes Av occurs within the Critical Time,
but does not calculate Critical Time.

WLPipeCalc calculates celerity within the surge pressure
calculation, but not as a separate value.

WL PipeCalc determines the sustained pressure and surge
pressure components of WPR separately using the
following relationships.
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During steady pressure operation, WP never exceeds
WPR and never exceeds PC, for steady pressure
conditions (Equation 13).

WP < WPR < PCj (19)

During a momentary surge event, the maximum pressure
in the pipe, WPR, never exceeds PC plus the applicable
surge allowance (Equations 14 or 15).

WP + P, <WPR < PCg + Pgg (20)

or WP + Py <WPR < PCg + Pog @1)

If the potential for surge pressure, P, exceeds the surge
pressure allowance, P or P, allowable steady pressure,
WP is reduced and the difference allocated to surge
- pressure so that Equations 19, 20 and 21 are maintained.
Surge pressure allowance is never applied to steady
pressure.

WLPipeCalc determines WPR in terms of its steady
pressure and surge pressure components. A negative
steady pressure value indicates an unsuitable application.

6 — Buried Polyethylene Pipe

For typical burial cover depths of 1% pipe diameters
{minimum 4 ft (1.9 m)) to approximately 50 ft (23.6 m),
static earthloads and surface live loads on buried
(constrained) pipe can result in pipe wall crushing, pipe
wall buckling, and pipe deflection. Static (prism) loads
and live loads are compared to the pipe’s resistance
properties. Safety factors against compressive crushing
and wall buckling are calculated. Deflection is controlled
by installation quality and embedment material quality.
Long-term and short-term percent deflections are
calculated for comparison to industry standard deflection
criteria.

Prism Load Static Soil Pressure:

P.=wH 22)
Where ' :
P. = soil pressure at pipe crown, Ib/ft"
w = soil density, Ib/ft’
H = height of soil above pipe crown, ft- Use
3
WL120-0705
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Use 100 for Header
Table 7 Densities of Typical Soils

Use 114 for Collector -

Type of Soil Dry Density, Ib/f Saturated Density,
Organic silts, clays 31-94 81-112
" Crushed rock 94-125 119-137
Glacial tills 106-144 131-150
TEldy -1 -
Sands; gravels 93-114 118-150

Saturated soil has greatér density because of the liquid it

contains; however, the effective unit weight of flooded soil
is reduced by groundwater floatation of soil particles. If
appropriate, soil density should be adjusted to
compensate for flooding conditions.

Live Load Pressure:

Live load pressure results from intermittently applied loads
on the surface such as from various kinds of traffic. Live
loads may be applied directly to the surface or through
rigid pavement. AISI H20 and HS20 truck and semi-trailer
truck live loads simulate a 20-ton truck through 12-in thick
rigid pavement and include a 1.5 impact factor.

Table 8 H20 & HS20 Highway Live Load

Height Above Pipe Crown, ft Live Load, Ib/ff

1800
800
600
400
250
200
175

8 100

N0 WON =

Live load pressure without pavement, such as for heavy
off-highway vehicles on unpaved surfaces, are determined
using the Boussinesq method.

(23)

|mpact factor (2.0 through 4. 5 or hlgher)
heel Ioad Ib

application surface ft-
= horizontal distance from center of pipe crown
to center of wheel load, ft

Pg.5of 12
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Railroad live loads are typically described using AlSI H = soil cover above pipe, ft
Cooper E80 values which are applied as three, 80,000 Ib B’ = elastic support factor
loads over three, 2ft x 8 ft areas spaced 5 ft apart. 1
Table 9 E80 Cooper Railroad Live Loading = 1+10.87312 C005H) (29)
Height Above Pipe Crown, ft Live Load, Ib/ff E' = modulus of soil reaction, psi (Table 10)
2 : 3800 E = modulus of elasticity, psi (Table 17)
5 2400 = . 28,200 psi for long-term at 73°F
8 1600 = 110,000 psi for short-term at 73°F
10 . 1100 ' i i
12 800 Table 10 Modulus of Soil Reaction, E'
15 600 Degree of Soil Type Pipe Bedding Material (Unified Classification System?)
20 300 Bedding A B C D E
30 100 Compaction, Average Value for E', psi (MPa)
. . . , 1000 200 100 50
Live loads may be determined using other appropriate Dumped (6.89) 38 {0.69) (0.34)
methods. Slight, <85% No data
Total Load P - rocor 0% 00 &fgé)) (;g%) (12 g?a) available;
lotal Load Fressure. Relative Density (2088) ' ’ ’ consulta
- Moderate, 85- : competent
Fr=Fe+Ph (24) 95% Proctor, 3000 2000 1000 400 soils
40-70% Relative  (20.68 13.79 6.89 2.76 engineer,
Where Density ( ) ( ) (6.89) (2.76) otherwise
= i 2 ; o use E'=0
P, = total load pressure at pipe crown, Ib/ft Plr-ggg:i%o‘y . 3000 3000 2000 1000 .
e {20.68) (20.68 (13.79) (6.89)

Wall Crushing Resistance:

_ 460800

= 25
© =P DR (25)
Where
N, = safety factor against wall crushing

Wall Buckling Resistance
_ 144P,,.

No'=—p- (26)
Where
Ny = saféty factor against wall buckling
RB'E'E
P,c =5.65 '—12(DR Ty (27)
Wheré
P.c = constrained buckling pressure, psi
R = reduction factor for buoyancy
rR-1-0337 (28)
H
H = height of groundwater above pipe, ft
WL120-0705

Relative Density

¥ $ Y T X VY Y VY YN Yy

B - Coarse grained soils; little or no fines GW, GP, SW, SPe contains less than 12% fines
j ! ils.(L}.<50);sails with medium,to,no plastigity,C .

less than 25% coarse grained particles. Coarse grained soils with fines GM, GG, SM,

SC contains more than 12% fines

D -~ Fine grained soils (LL<50}; soils with medium to no plasticity, CL, ML, ML-CL, with

less than 25% coarse grained particles

E - Fine-grained soils (LLt>50) Soifs with medium to high plasticity, CH, MH, CH-MH

Supersedes all previous editions. © 2005 WL Plastics Corp.

Note - Standard Proctors in accordance with ASTM D 698 are used with this table.
Values applicable only for fills less than 50 ft (15 m). Table does not include a safety
factor. For use in predicting initial deflections only; appropriate Deflection Lag Factor
must be applied for long-term deflections )
2 ASTM D2487; USBR E-3. b LL =liquid limit < Or any borderline soil beginning with one
of these symbols (i.e., GM-GC, GC-SC).

Percent Deflection

u 2E(_1 ) LoostE
3 {DR-1 .
Where .
AX = horizontal deflection, in

D, = pipe mean diameter, in
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[ﬁ) = percent deflection

Dy
1.06 : :
D,=D|1-—— 31
w=01-3%] (1)
D = pipe outside diameter, in (WL102; WL104)
K = bedding factor (typically 0.1)
D, = deflection lag factor (Table 11)
Table 11 Deflection Lag Factor
D, Typical Value
1.0 Minimum value for use only with granular backfill and if the
. full soil prism load is assumed to act on the pipe.
Minimum value for use with granular backfill and assumed
rench loadings . : .
55 Minimum value for use with CL, ML backfills, for conditions

1IRcan Decorne saiu

/f(\S(a\fe deflection for non-pressure PE3408 piping generally
depends on ring bending wall strain, which is typically
imited to 8%.

Where ‘
¢ = wall strain percent
< 8.0% for non-pressure PE3408
f, = deformation shape factor

6.0 for typical non-elliptical pipe deformation

Wall strain in pressurized PE3408 pipes is more complex
because internal pressure increases wall strain.

Table 12 Safe % Deflection for PE3408 Pressure Pipe

_7rD2

Safe % Deflection DR
2.5 <9
3.0 1
4.0 13.5
5.0 17
6.0 21
‘7.0 26
8.5 325

7 — Submerged Pipe Ballast

Ballast weights are attached to or placed over the pipe for
submergence. Ballast weights are typically bottom heavy
and shaped to prevent pipe rolling. Design incorporates
pipe and ballast weight and displacement, the fluids inside
and outside the pipe, and environmental conditions.

= 33
P 576 (33)
Where
V, = displaced volume of pipe, ft'/ft
m = Pi(approximately 3.1416)
D = pipe outside diameter, in (WL102; WL104)
By, =V, Ko, : (34)
Where
B, = pipe displacement uplift force, Ib/ft
K = submerged environment factor
w, = specific weight of liquid outside pipe, Ib/ft’
Table 13 Submerged Environment Factor
Submerged Environment Factor, K
Significant tidal flows, roving currents, stream 15
currents ) ’
w tidal flows or slow moving stream , river, 13
lake or pond currents ’
Neutral buoyancy condition 1.0
Table 14 Specific Weights at 60°F (15°C)
Fluid Specific Weight, w, Ib/ff
Air and other gases 0.0
Fresh water . - 624
Seawater 64.0
Gasoline : 42.5
Kerosene 50.2
Crude oil 53.1
Brine, 6% NaC! 65.1
Brine, 24% NaCl 73.8
Brine, 12% CaCl 69.0
Brine, 30% CaCl 80.4
Concrete ) 110 to 150
Steel 490
Brick 112 - 137
Sand, Gravel 100 -109
- Castiron 440 - 480
Brass- 511 - 536
Bronze 548
rd?
= 35
5= 576 (35)
Where
Vv, pipe 1D volume, ft/ft

d

inside diameter of pipe, in (WL102; WL104)

- WL120-0705 - Supersedes all previous editions. © 2005 WL Plastics Corp. Pg.7of 12
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— IPS PIPE SIZES & PRESSURE RATINGS - PE?MG&/PEMGS

"IPS SIZE

g B
Weight, Ib/ft

Min waII ln

| %L._g

Welght Ib/ft

M/n wall \ ln

VolDS
Welght Ib/ft

Min wall, in

PAVGIDS T
Weight, Ib/ft

Min wall, in

SAVGHDEn<

Weight, Ib/ft

Min wall, in

vg D5,
Weight, Ib/ft

Min wall in

vg. DS fin_
Weight, Ib/ft

| Weight, I/t

M/n wall, in
SAVGIDST

Min wall, in

Ava | ] By
We/ght

Min wall, in
m’“"

VgIDS g
eight, Ib/ft

Mm wall /n

Welght bt |

22.030

WL102A-0611
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Source: Caterpillar Performance Handbook, Edition 33

Specifications | Waste Handling
o Rimpull Landfill Compactors

e ey

MODEL B16F 826G Serles j}
Flywhes| Powet 164 kW 220hp | 253 KW 340 hp. 3EGKW
. Operaling Welght* - 23946 kg 62,793 38 967 kg " B3862kg,
EngieMode! 3176 DITA ' 2406E DITA 345HDITA
Réled Engine RPM . 2109 2000 ;
No. Cylindars 6 6
Displacsment 1030 638 In} 1641 853 in2 1581 866 In?
Speeds: . L
Forward 2 2 2
Reverse . 2 2 2
Tuirnlng Radius with Straighl Brade . o . | .
inslde Blade Corner - 35m 118" 32m 10%6" 43m " a4Mgn
Dutside Blade Corner 87 m 219" 7.3m’ 23" 001 29'6"
Fuel Tenk Refill Capacity 484 L $22.6 U.S, gal S40L 169.1 U.8, gal 795 L 210 U8, gat
WHEELS: . PLUSTIP ’ PLUSTIP pLUSTIP, | .
Each Dpuii Width 102m 34" 12m . 14m. 477 “
" Distheters, aver Tips ) 1Tm 5'90° “19m 20m 6o
Dium only. 1.3.m 43" 1.83m 50" 162m 58
Tips par Wneel, - 20 . 25 a5
Tip Height 158 mm 6.5" 158mm &5 458 mm 6.5”
Chiopper Blades per Wheel 20 24 28 .
Biade Helght t52mm & 158 mm g 158 mm 6"
Width of Tio Pass Coverage: 4.5m. Aage 478 m 158" 5.67m. 18'7°
GENERAL DIMENSIONS: ' _ _ ; A -
‘Helght (Overalt) 38 iz 42m ko 45m 140
‘Helgh {Top of Ceby 34m T 1 38m 12'¢" 41m 15"
"Whee! Bass 335m 110" - aTm 422" | 4.5m AN
-Overali Length-with Dazer 7.65m 257" 827 m 272 | 1048m Tayse
Width over Bruims 333m 10 g" 38m g | 448m 14'4n
Groung Clearance. 458 mm 157 489 mm 176" 697 mm 2'3
LANDFILL BULLDOZER: _
‘Width ' 355m 2o 45m g9+ $19m 17*
© Helght* {1 191m 69" 1,91 m . 83" 2.22m i
*Oparating Welght Inctudes coolan), bulidazer, hydraulics, ROPS cab, full ful lank, and 82 kg {489 Ib) opesator, KEY .
“*Heigh {strippzd fop) — wilhout ROPS eab, exhaust, seal back o1 other easily removed eACUMBIBALES. . ' T:?sl_soar' )
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; Rty Track TypeTractars ‘ Speciﬂcattons _ - -

DEHLGP .- . - DTH D7H XR
3 » Berigs il Lo - 3 Series ! Serles it
T [ 156kW t1e0kp | WSKW  (200Mp [ 1KW 2%0bp 1T Wi, 230hp -

T TR AT K
3

MODEL" !
Flywhee! Power -

Es Ppeeating Woght™ ™ “ g
(Power BN 4 24778kg s46001b [25198ky S5600TH
E' (Diret Ofia) . . — A
: ) ,jmrshmommsmn ‘¢ zsmng w00l 25402k 55200H.
f. Enging Modal - s 3308 T 8908
B » Reted Englne APM , " ; 2100, 2100
. 1, of Cylindars. _ 3 6 .
Bore - . . isvmm 475, |1zrem 473 [imm A7 | t2tew 4TS
Stroke S - 152 mov 8 - }(152mm  &° 152 mm g 152 mm &
. Displacambt- . .| 108L  esam. | tost - E8E 105L 818 in* 105L 638 In®
‘hacho!}Ms(EamSMe) 1 8 § T . S
dth of Standrd Track Shos . [ SIS mm T I Tsosmm 28 | Séomm 2z .| stomm . 247
leogihefTackonGroyns . | a2sm - tze® | 272m  107% | 289m - s | 305m 120"
Ground Comact Area (WISH.Shoo) | 5.97m# 42541 sm6mi  Azsoie | d2amr  serem | az2m SOk
TackGauge ¢ . " 221m er {95m » £.88m 78° 1:58'm .
GENERAL DIMENSIONS: - ' .
> Hoight (Stripped Top)™ 2a2m e, ) 22m 75 . | 256m s | 256m . @5
Ha‘ght(TonpchD“-’S') 36m s | 32m c 06" | 33m 1107 [ 3Bm 10"
Reight {To Top of C4hROPS) 3.16m {05 : 250m e as50m e

iHefgkt (ToTopd ROPS Canopy) | 316m 105~

Overall Longth (With P Blzdé) | 516m.  170% . - -
E {Withiour Blads) - 449m 189" - -
f Ovoral Length (Wah S B!ade) . - .| semm 174 s582m o . [Se2ma 194
(Without Blsde) - ¢ latem | 189F 473 156~ | 47@m 156"
L vadth{Over Tnmilon) .. | 3Adm_ 1 - 287m 9% 287 95h
} i (W70 Trunrson — R _ M i
2 ‘sw“gno‘a) - gidm  to3Ev | 255m 85" 254m L2 254m e
i _Groind Clearanco 882 o 157, 347mm 17 414 iy 19" 414 rom 18"
Blara Types and Widiths: ) _ o -
Stratght . agom  131- | 3BeE 120 [asom  12set |SStm 1210
Angie 4 - |smem  id0* - =
kf' Arigh sm;sgm e - v | 4ASm 140¢ 449 149
¥ Fui Angle. - . - 208w tas | egam 1%
i Universa! - {astm e |osm . 151 ssem 181
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