Southeast Region
500 Cypress Creek Road, West « Fort Lauderdale, Florida 33309
Suite 300 « 305/771-9850

@ Waste Management of Morth America, Inc.

October 21, 1992 ~
RECEIVEID

Mr. C.H. Fancy. P.E,

Chief Burea of Air Regulation OCT 22 1992
Florida Department of Environmental Reguiation '

Twin Towers Office Buiiding , Bureau of
2600 Blair Stone Road Air_Regulation

Tallahassee, Fl. 32389-2400

Re: File No. AC13-218495, Medley Landfili Flare
Air Source Permit Applicaticon

Dear M. C,H. Fancy:

Per your request, the foilowing is additional information regarding the application
for a permit to construct and operate a landfill flare at the Medley tandfill and
Recycling Center. The items w|I| be addressed sequentially in reference to vyour
September 30, 1992 memo.

Item 1:

There are currently 48 gas coliection wellsat the site. As landfill expansion
activities occur, additional -wells will be installed.

Item 2:

The maximum average gas flow per well is 5-10 scfm (standard cubic feet per
minute) depending on the quality of the gas {percentage of methane).

Item 3:

The gas flow from each well will be determined by measuring the differential
pressure through an orifice plate installed at each well and at the flare by alsc
measuring the differential pressure through an orifice plate.
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Southeast Region
500 Cypress Creek Road, West « Fort {_auderdale, Florida 33309
Suite 300 « 305/771-9850

@ Waste Management of North America, Inc.

Item 4:
Per the reguest of this item, the following has been enclosed:
* An aerial map depicting the location of the tandfill.

* The Landfill Gas Management System Engineering report which depicts
the design location of the wells and detaiis the design of the
system. The report also contains blue-line drawings which detail the
well construction and system operation.

x A Specification report from the flare manufacturer detailing the
the process flow diagram of the collection and flare system
and a drawing with the specifications for the LFG "Candle Stick”, including
the operating temperature of the flare.

Item 5:

Per the request of this item, also enclosed is a copy of the FDER Solid Waste Permit,
No, C513-179974,

Item 6:

This item references the 22.1 cu. ft. per minute {cfm) flue gas fiow per cubic foot
of methane used in the exit velocity calculations. Justification was requested for
this number as well as accounting for the other 40% of the landfili gas in
determining the flue gas velocity from the flare,

.The 22.1 cfm gas flow rate was calculated with the total landfili gas constituents,
including methane, carbon dioxide, and hydrogen sulfide.

This is an engineered calcuiation from the flare manufacturer. A Heat and Material
Balance Program is used to calculate the c¢fm using certain assumptions and the
desired gas emmission temperature. The assumptions made are for the ambient air
temperatre and the heat loss in the stack. The fiow rate is determined by
combining the amount of air required for complete combustion of the iandfill gas
and the amount of air required to quench it down to the desired temperature range
within the vessel whereby the system does not run toc hot causing damage. The
flow rate will vary depending on the desired temperature within the stack.

Item 7:

The fiare is 14 inches in diameter.
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Southeast Region )
500 Cypress Creek Road, West « Fort Lauderdale, Florida 33309

Suite 300 + 305/771-9850

@ Waste Management of North America, Inc.

Item 8:

The fiare will comply with the criteria iisted in 40 CFR 60.18 {b). The flare wiil
have a.flame present at all times. In addition, the exit velocity of the flue gas
will be within the limits specified in the application. The flare system is air
assisted for effective combustion and cooling down of the stack. Propane is used
for the pitot light and its flame is monitored by a thermo-couple.

1 assume final processing of the application may be made with this submittal of
additional information. Please contact me at (306)977-9551, ext.15, should you have
any questions.

Sincerely,

Charlene Pisatowski
Staff Engineer

cC:

Harvey Bush

Mike Berg

Jim Barrett
Stephanie Brooks

E.L. Anderson, DERM
%_ﬂqu,

1832d paafaar o pejurig

)
&




PROPOSAL NO: 99103A ' DATE: 6/22/91

LFG Specialties, Inc. is pleased to submit this proposal to furnish
the following equipment in response to your RFP (request for
proposal).

I. Each 14 in. diameter x 34 ft. OAH utility
“candle type" landfill gas flare system complete with Flame-
Trol I automatic flare controller and associated peripheral
equipment as described:

This flare is sized for the following conditions:

Flows
Design Point 2453 SCFM
Maximum 3210 SCFM <——- - -
Minimum 321 SCFM
LFG (landfill gas)
- Methane content 40-60 $ -
Supply temperature 100 °F
Supply pressure 12 in. W.C.
The flare will be LFG Specialties, Model CF14307112 and

include the following standard equipment:

FLARE STACK

*** Constructed of 12 in. x 25 ft schedule 40 A-
110 pipe

*** Self supporting base plate with pre-drilled anchor bolt
holes and support gussets

*xk 12 in. 150# flanged LFG inlet connection
#** 2 in. NPT drain port with plug at base of stack

COMBUSTOR ASSEMBLY

*kx 14 in. x 5 ft. 304 stainless steel burner tip flange
connected to stack

x*% Flame retainer, 304 stainless steel ribbing system in

burner tip to produce optimum swirl, obtaining high
efficiency mixing and holding the flame at the flare tip.
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* k%

36 _in. x 6 ft. 304 stainless steel windshield to
Fetain flame at the flare tip and provide retention time
for efficient combustion

3 each 4 in. 1lifting eyes, 120° apart, cut into
windshield support ribs at tip of stack for ease of
installation

IGNITOR ASSEMBLY

% %k &

* &k

& % %

% % %

* k%

2 in. diameter 304 stainless steel pilot tip with
integral spark plug connection/housing

Spark plug igniter, -eliminates gap problems often
incurred with straight rod type igniters

110/5,000V single pole transformer mounted in NEMA 4
enclosure
N

High temperature igniter leads in % in. conduit
Pilot nozzle in % in. stainless steel pipe

Chromel-alumel (type k) thermocouple in stainless steel
thermal well to give pilot confirmation

Ultraviolet flame scanner to give flame confirmation and
provide flare safety shutdown

PERIPHERAL EQUIPMENT - INCLUDED WITH UTILITY METHANE FLARE

* % %

BLOWER

1 each 12 in. carbon steel wafer type electric actuated
butterfly valve with slow opening actuator and spring
operated “fail safe" closing in case of .a power failure

System will include _1 each Lamson blower Model _602-
2-3550-GB__ driven by a _25 Hp TEFC electric motor.
Blower and motor will be assembled on a unitary base and
include applicable belt, shaft and bearing guards. The
blower internals will be protected with a Bisonite
coating

MEDLEY O&M/Page I - 3




i ™y
LEGEND - FLARE INSTRUMEHTATION — (= .
- i ¥ 13
o are EECRPTIN ¥ i lii'g
' ARSI ot i sa-fg
] 1 MRaT TR Sase CNTRLLLY ;5*.%
» 1 FATTY STE e Ak 3.0
COMTROL RACK rz :
] CHIOADL - AL, TYPT i__ !5
) uThT “E‘E‘
[ - Y HY 133
' FLARE SYSTEM ] ‘i
. [} e1d* TIP : 1 ii
' T
¥ lgg'g
I
\ _/
EE
o faf
Z i
= o
-
RLE
Li g E,
J: 3
=
& =2
Lod E‘ i
5 il
WIH
' 253
s Bd
3k

"

WASTE MAMAGLI[NT COMPHET

MEOLEY LavDPLl &
RECILLWG CEHTEA

MEDLEY, FLORIDA.

T 25D pSTALLARON

R




(2 1/4° PL. (304 S
SEE BRACKET DETAIL

936° WINDSHIELD
1747 PL (304 $5)

VIEW B-B

\d 12* PIPE

P14’ 1747 PL, ® 4
(304 33

/1/4' PL. (504 S

WINDSHIELD BRACKET

1* PL. {A-36)

/- (4) ¢ 1 1/4° HOLES

.

-

AROUND wi2° P

\{,___-— B GUSSETS EQL{S%LY SPACED
AN

DETAIL

SEE GUSSET DETAIL
31..0‘ 2041 #. f $
: %& 172" TYP. fm——
; ‘l_él

] 1 120 P, (a-380 1
| 10

4 J L [t
R B NPV -

¥-v GUSSET DETAIL
VIEW A-A
»

[oare | o X

N (]

YO .

LFG UTILITY FLARE ASSEMBLY Iwu

,rnu




FLAME-TROL I
UTILITY FLARE CONTROL SYSTEM

The LFG Specialties Flame-Trol I is a technically advanced fully
integrated, 100% automatic flare controller. The Flame-Trol I is
specifically designed to provide the operator full flexibility to
set or change any temperature and/or time setting utilized in the
automatic operation of a utility “"candle type" flare.

FEATURES OF THE FLAME-TROL I INCLUDE:

1)

2)

Ultraviolet Flame Scanner

A)

B)

The ultraviolet scanner and associated controller
provide flame confirmation and initiate "flare
safety shutdown*. Upon loss of flame, the scanner
will automatically shutdown the blowers and close
the automated header valve (if utilized). The flame
scanner has a maximum response time of 4 seconds,
providing almost immediate “system shutdown.

The scanner also provides a safety lockout on the
start up of the blowers and opening of the header
valve, until confirmation of the pilot flame.

Temperature controller which offers complete flexibility
to set temperature points at which certain functions will
be initiated. These functions are:

A)

B)

)

"System shutdown", should the ultraviolet scanner
fail to operate for any reason, the temperature
controller will act as a back-up safety shutdown.
Upon loss of temperature at the flare tip the
controller will also automatically shutdown the
system.

"Blower on", When the pilot burner reaches the
appropriate temperature, set by operator, to
indicate the pilot is in fact burning, the
controller starts the blower motor automatically.

“Pilot off", After the blower has been started, the
pilot remains burning until the temperature at the
flare tip has reached the ideal burning temperatures
as set by operator, and the Flame-Trol I shuts off
the propane supply to the pilot.
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3)

4)

The system will then operate as long as there is any
flame at the flare tip. The controller also features a
constant L-E-D temperature read-out.

Pilot Timer and Pilot Failure Indicator

A)

B)

Down

A)

This timer begins the instant the ignition cycle
begings. It is set by the operator at the maximum
time required for the propane pilot to achieve the
blower on temperature and the methane supply to be
ignited. This time will typically be 2 to 3
minutes. At the end of this time, the propane
supply valve will be closed and the pilot flame
extinguished, if not already shut off by the
temperature controller.

The pilot timer also controls the “pilot failure®
function of Flame-Trol I. Upon initiation of the
automatic ignition cycle this timer begins timing
down. Should the pilot not achieve the "blower on"
temperature (set in the pilot temperature
controller) in the time set in the pilot timer, the
entire system will be shut down. The "pilot
failure"” indicator light will then come on. The
system will not attempt to automatically reignite
until the pilot problem has been remedied. If it
is determined that the propane supply has not been
exhausted or another problem with the pilot system
cannot be found, the operator may attempt automatic
reignition by pushing the "pilot failure reset”
button.

Time Timer

If the methane supply to the flare tip has been
exhausted or the flame is extinguished by wind or
other causes, the blowers are automatically shut
down and the down timer starts. This timer has a
range of one second to 999 hours. The operator
determines the length of time necessary to
rejuvenate the methane supply and sets this timer
accordingly. Once the timer has completed its
cycle, the system will open the pilot valve and the
igniter will fire to automatically reignite the
flare. The timer has an L~E-D read-out in effect
when the system is in the "down time" function.
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5)

6)

7)

Igniter Timer

A)

The igniter timer allows the operator to set the
time the igniter will spark during the ignition
cycle. This allows for the adjustment of the spark
duration to compensate for the distance of the
propane supply from the flare; thus extending the
life of the igniter plug, transformer and other
pilot components.

Manual /Auto Switch

A)

The system also features a convenient
manual/off/auto switch which allows the operator to
completely bypass the automatic controls and operate
the flare manually.

The Flame-Trol I is enclosed in a NEMA 4 "outdoor"
weather proof enclosure, suitable for control rack/wall
mounting.

A)

'Indicator Lights", Mounted on the controller are
indication lights for; power on, ignition on, pilot
on, blowers on, flare safety shutdown.
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TECHNICAL DATA

A. Flare Tip size -- 14 in.

B. Overall Height -- 34 ft.

C. Turndown Ratio -- 20:1

D. Destruction efficiency at 2453 SCFM flow with gas methane
content 40 to 60% -- 98% overall destruction of total
hydrocarbons
Guaranteed to meet E.P.A. emission standards for methane
disposal in utility "candle type" flares.

E. Minimum flow rate to maintain stable flame and 98% destruction
efficiency -- 321 SCFM

F. Minimum methane content required to maintain stable flame and
98% destruction efficiency -- 30%

G. Equipment drawing -- typical attached

H. P&ID -- typical attached

NOTE:
Wind loads: Designed for 100 mph wind loading (per ASCE 7-88,
Exp. C)

MEDLEY O&M/Page I - 7




Equipment Warranty:

LFG Specialties guarantees the Equipment as outlined and
specified in this Proposal No._ 991034 for the period of
eighteen (18) months from date of shipment or twelve (12)
months from date of start-up, whichever occurs first.

Along with standard Material, Workmanship and Performance
Warranties outlined in the standard "Terms and Conditions of
Sales" attached, LFG Specialties guarantees the equipment to
meet present E.P.A. emission standards when installed and
operated in accordance with specified design conditions.

Start-up Assistance:

LFG Specialties will furnish an on site advisor during any
aspect of the installation or start-up of our equipment deemed
necessary by our Customers in accordance with our standard
“Terms and Conditions of Sales". Included in the flare

pricing, less travel and living expenses, is:
Utility Flare -—- 2 days service time

Note: Travel and living expenses to be charged customer
at actual cost.

Field Service Rates and Availability

Additional field service time will be charged at $400.00 per
day for service technicians and $660.00 per day for engineers,
plus expenses. Associated travel, lodging, 1living, and
miscellaneous expenses will be charged at actual costs.

Service personnel should be scheduled two weeks in advance for
standard installation, start-up or service work. Service
personnel are available on a 24 hour notice for emergency
service requirements.
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Scope of Work:

LFG Specialties will furnish all the Equipment and Services
as outlined in this Proposal No. _99103A . Equipment will be
fully fabricated, painted and tested as described in proposal
at LFG Specialties facility, New Concord, Ohio.

Any material/instrumentation that may be damaged in shipment
will be removed, tagged and boxed separately for shipment and
re-assembly in field.

This proposal only covers the supply of Equipment and
installation advisory service as defined. The following items
are not included or should be constructed to be included in
LFG Specialties scope of supply.

* Construction drawings. LFG Specialties drawings will
outline field installation connections (locatlion and
size), foundation bolt layouts and loading data. all
equipment layout, interconnect details and foundations
are the responsibilities of Customer or Customer's
Representatives.

* 2ll installation and civil work including foundations,
equipment erection, main and interconnecting piping and
wiring including required equipment and materials are the
responsibilities of Customer or Customer's
Representatives.

* All permits/licenses required for installation and/or
operation of the Equipment are the responsibility of
Customer or Customer's Representatives. LFG Specialties
will provide necessary manufacturers data on the
equipment as required for permit/license applications.

* Compliance testing - All compliance/performance testing
will be the responsibility of the Customer. LFG
Specialties will have representative/s present for tests
at Customer's request and expense. LFG Specialties fully
guarantees the Equipment to meet E.P.A. emission
standards when operated within the specified conditions.

MEDLEY O&M/Page I - 9
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LFG SPECIALTIES, INC.
TERMS AND CONDITIONS OF SALES
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FLAME-TROL I
UTILITY FLARE CONTROL SYSTEM

The LFG Specialties Flame-Trol I is a technically advanced fully
integrated,
specifically designed to provide the operator full flexibility to
set or change any temperature and/or time setting utilized in the
automatic operation of a utility "candle type" flare.

100% automatic flare controller. The Flame-Trol I is

FEATURES OF THE FLAME-TROL I INCLUDE:

1)

2)

Ultraviolet Flame Scanner

A)

B)

The ultraviolet scanner and associated controller
provide flame confirmation and initiate "flare
safety shutdown". Upon loss of flame, the scanner
will automatically shutdown the blowers and close
the automated header valve (if utilized). The flame
scanner has a maximum response. time of 4 seconds,
providing almost immediate system shutdown.

The scanner also provides a safety lockout on the
start up of the blowers and opening of the header
valve, until confirmation of the pilot flame.

Temperature controller which offers complete flexibility
to set temperature points at which certain functions will
be initiated. These functions are:

A)

B)

C)

“System shutdown", should the ultraviolet scanner
fail to operate for any reason, the temperature
controller will act as a back-up safety shutdown.
Upon loss of temperature at the flare tip the
controller will also automatically shutdown the

system.

“Blower on", When the pilot burner reaches the
appropriate temperature, set Dby operator, to
indicate the pilot 1is in fact burning, the
controller starts the blower motor automatically.

“Pilot off", BAfter the blower has been started, the
pilot remains burning until the temperature at the
flare tip has reached the ideal burning temperatures
as set by operator, and the Flame-Trol I shuts off
the propane supply to the pilot.
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» 1)

4)"

v

‘The system will then operate as long as there 'is any,

flame at the flare tip. The controller also features a
constant L-E-D temperature read-out.

v

A)

B)

‘Down

‘ 2

' pPilot Timer and Pilot Failure Indicator

This timer beglns the instant the ignition cycle
beglns It is set by the operator at the maximum
time required for the propane pilot to achieve the
blower on temperature and the methane supply to be
ignited. This time will typlcally be 2 to 3
minutes. At the end of this time, the propane
supply valve will be closed and the . pilot flame -
extinguished, if not ‘already shut off by the
temperature controller.

‘

The pilot timer also controls the "pilot- failure"
function of Flame-Trol 1. Upon initiation of the
automatic ignition cycle this timer begine timing
down. Should the pllot not achieve the “blower on*
temperature (set in' the pilot temperature.
controller) in the time set in the pilot timer, the
entire system will be shut down. The “"pilot:
failure" indicator light will then come on. The
system will not attempt to automatically relgnlte
until the pilot problem has been remedied. If it
is determined that the propane supply has not been’
exhausted or another problem with the pilot system
cannot be found, the operator may attempt automatic
reignition by pushing the "pilot failure reset"
button. . ‘

Time Timer

.If the methane supply to the flare t1p has been

exhausted or the flame is extinguished by wind or
other causes, the blowers are automatically shut
down and the down timer starts. This timer has a
range of one second to 999 hours. The operator
determines the length of time necessary to
rejuvenate the methane supply and sets this timer
accordingly. Once the timer has completed its

cycle, the system will open the pilot valve and the .

igniter will fire to automatically reignite the
lflare. The timer has an L-E-D read-out in effect.
when the system is in the "down time" function.
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3)

6)

7)

Igniter Timer

A)

The igniter timer allows the operator to set the
time the igniter will spark during the ignition
cycle. This allows for the adjustment of the spark
duration to compensate for the distance of the
propane supply from the flare; thus extending the
life of the igniter plug, transformer and other
pilot components.

Manual/Auto Switch

A)

The system also features a convenient
manual/off/auto switch which allows the operator to
completely bypass the automatic controls and operate
the flare manually.

The Flame-Trol I is enclosed in a NEMA 4 ‘outdoor"
weather proof enclosure, suitable for control rack/wall
mounting.

A)

“Indicator Lights", Mounted on the controller are
indication lights for; power on, ignition on, pilot
on, blowers on, flare safety shutdown.
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Honeywell

C7027A C7035, C7044A
Mmlpeeper Ultravnolet Flame

. ]
The C7027A, C7035A and C7044A detect the.
ultraviolet radiation emitted by combustion
flames. The flame detectors are used with
Honeywell flame safeguard controls to provide
flame supervision for gas, oil, or combination
gas-oil burners. .

# C7027A, C7035A, and C7044A Flame Detectors
are ‘used with R7249A, R7290A, R7749B and
R7849A,B amplifiers and the appropriate
Honeywell controls.

| C7044Amayalsobeusedmtlnhefollowmg50ﬂz
* Honeywell combustion controls/amplifiers:
R4341/R7323
R4343/R7323
R4344/R7323

W C7027A has anintegral collar threaded (intemal 1/
2-14 NPSM) formounting on a 1/2-inch sight pipe.

M C7035A has anintegral collarthreaded (intemal 1-

*11-1/2 NPSM) for mounting on a one inch sight
pipe.

W C7035A housing meets Underwriters Laboratories

Inc. requirements for raintightness and complies

with NEMA enclosure standards, types 4 and 4X.

B C7044 A mounts with atwo screw bracket. The UV
sensor tube is enclosed in a stainless steel housing

Detectors |

B C7044A has the capability of side or end viewing
in flame monitoring applications.

B Because of their compact size, the C7027A and
C7044A are pamcularly suitable for blast tube

mounting,

W Properly installed the C7027A and C7035A are

pressure rated for 5 psi.

W C7035A uliraviolet radianon sensor tube is field -
replaceable.

¥

B Two CT027A, CT035A, or C7044A flame detec-

tors can be wired in parallel for difficult flame .
sighting installations. -
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C7027A, C7035. C7044A
SPECIFICATIONS ¢ ORDERING INFORMATION

Specifications

SUPER TRADELINE MODELS

SUPER TRADELINE modelsoffer features notavailable
on TRADELINE or standard models, and are designed to
replace a wide range of Honeywel and competitive controls,
SUPER TRADELINE models are selected and packaged to
provide ease of stocking, ease of handling, and maximum
replacement value. Specifications of SUPER TRADELINE
models are the same as those of standard models except as
noted below,

SUPER TRADELINE MODEL AVAILABLE :
C7027A1080—includes C7027A1023 Detector, 136733
Heat Block, and 3904278 Bushing.

SUPER TRADELINE FEATURES:

W Heat block for insulating the detector from sight pipe
temperatures above 215° F [102° C] up to 266° F
[130° C.

W Bushing for mounting the detector on a 3/8 in. sight

pipe.
B SUPER TRADELINE pack with cross reference label
and Instructions, form 60-0638.

STANDARD MODELS

C7027A MINIPEEPER ULTRAVIOLET FLAME

DETECTOR

AMBIENT OPERATING TEMPERATURE RATINGS:
0°F1o 215°F [-18° C 10 102° C), or 40° F 10 215° F
[-40° C o +102° C], depending on model.

MAXIMUM PRESSURE RATING: 5 pri [34.5 kPa].

MOUNTING: Collar with 1/2-14 NPSM internal threads for
mounting on a 1/2 in. sight pipe.

WIRING CONNECTIONS: Two6 fi[1.83 m], color-coded.
NEC Class | leadwires. {One model is available with 24
{t [7.32 m) leadwires.) Rear of detector has a clamp type
connector for 1/2 in. flexible metailic conduit, (Models are
available with 1/2 in. intemally threaded spud connector

instead of the clamp.}
DIMENSIONS: See Fig. 1.

REPLACEMENT PART: 129685 Flange Gasket.
NOTE: The ultraviolet radiation sensing tube is not field
replaceable.

ACCESSORY: 136733 Heat Block, laminated plastic, for
insulating the flame detector from sight pipe lemperatures
up o 266° F [130° C], 1/2-14 NPSM external threads on
one end and 1/2-14 NPSM intemnal threads on the other
end (see Fig. 5).

Fig. 1—Instaliation dimensions of C7027A, in In.
{mm In brackets].

- 4102 p  ;&FOOT (1.83 METRE]
_ a1 oo LEADWIRES @ /\
o A
'8
AN\ @

\COLLAR WITH 172-14 NPSM
INTERNAL THREADS

'\ MODEL AVAILABLE WITH 26 FOOT [7.32 METRE] LEADWIRES.

MODELS AVAILABLE WITH SPl')D CONNECTOR (172-14 NPSM INTERNAL
THREADS) INSTEAD OF CLAMP TYPE CONNECTOR. MI94d

Ordering Information

When purchasing replacement and modernization products from your Flame Safeguard Authorized Distributor, refer o the TRADELINE®

Catalog or price sheels for complete ordering number, and specify:
1. Order number.

ORDER SEPARATELY:

1. Replacement parts, if desired.

If you have additional questions, need further information, or would like 10 comment on our products or services, please write or phone:
1. Your local Honeywell Residential and Building Controls Division Sales Office (check white pages of phone directory).
2. Residential and Building Controls Division Customer Satisfaction

Honeywell Inc., 1885 Douglas Drive North

Minneapolis, Minnesota 55422-4386 (612) 542-7500

(In Canada—Honeywell Lumledil-loneywell Limitee, 740 Ellesmere Road, Scarborough, Ontario M1P 2V9) International Sales
and Sexvice offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France, Germany, Japan,
Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.

2. Operating temperature range.

2. Accessories, if desired.




C7035A MINTPEEPER ULTRAVIOLET FLAME
DETECTOR
FLAME DETECTION: End viewing.

AMBIENT OPERATING TEMPERATURE RATINGS:
0° F 10 250° F [-18° Cto 121° C], or 40° F 0 250° F
[-40° C to 121° C], depending on model.

MAXIMUM PRESSURE RATING: 5 psi [34.5 kPa).

MOUNTING: Collar with 1-11-1/2 NPSM internal threads
for mounting on a 1 in. sight pipe. (The DIN approved
C7035A1064 has 1-11 BSP.P1 threads.)

WIRING CONNECTIONS: Two6 fi. [1.83 m], colorcoded
NEC Class 1 leadwires rated for 600° F {204° C]. One
model is available with 12 ft. [3.66 m] leadwires, Rear of
detector has 1/2-14 NPSM internal threads for connecting
to a conduit. The DIN approved C7035A 1064 has 1/2-14
BSP-F threads.

DIMENSIONS: See Fig. 2.

Flg. 2—Installatlon dimensions of C7035A, In in.
[mm in brackets).

4 4 [105) ———————
COLLAR WITH ﬁ—z [51] =i 1/2-14 NPSM
111122 NPSM INTERNAL THREADS /\
INTEHNAL 13 >
THREADS 16
g
7
18] 23]
8 FOOT
- 2§ o7 — hmwueTre

INSEATION DEPTH LEADWIRES@A

£\ OIN APPROVED C75A1064 HAS 1-11 BSP.P1 INTEANAL THREADS.
£\ DIN APPROVED G7035A 1084 HAS 17214 BSP.F INTERNAL THREADS.
A\ MODEL AVALABLE WITH 12 FOOT [3.66 METRE] LEADWIRES.  yr1g4

C7027A, C7035, C704-

SPECIFICATION

REPLACEMENT PARTS:
129808 Flange Gasker,
129464M Uliraviolet Sensing Tube, 0° F 10 250° F
[-18°Cwo 121°C).
129464N Ultraviolet Sensing Tube, 40° F 10 250° F
{-40°Cto 121°C].

C7027A AND C7035A

APPROVALS:
Underwriters Laboratories Inc. listed:; File No. MP268,
Canadian Standards Association certified: Master Report

LR 95329-1.

Factory Mutual approved.

Industrial Risk Insurers table.

DIN approved models: C7027A1056, C7035A1049,
C7035A1064.

ACCESSORIES:

118367 A Swivel Mount; provides adjustable positioning

of the C7027A or C7035A.

C7044A MINIPEEPER ULTRAVIOLET FLAME

DETECTOR .

DETECTION: Housing has two openings to permit either
sideorend viewing. Side viewing is 1/8 as sensitive asend
viewing.

AMBIENT OPERATING TEMPERATURE RATINGS:
0°Fwo215°F[-18° Cto 102° C}.

MOUNTING: Bracket (included in 4074 BVK Bag Assem-
bly), secured by two 8-32 RHIS (European M-4) screws
(not included).

WIRING CONNECTIONS: Two6 ft. (1.83 m], colorcoded,

NEC Class 1 leadwires. Rear of detector hasa clamp type
connector for 1/2 inch flexible metallic conduit.

DIMENSIONS: See Fig. 3.

Fig. 3—Installatlon dimenslons of C7044A, In In. [mm in brackets].

GFOOT[RIE.IGHETREI
LEADWIRES () \

la
t
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'C7027A, C7035, C7044A

INST{\LLATION

ek
4

" L o

Installatlon

- /N CAUTION

- Ultraviolet radiation sensing tubes have a life ex-
pectancy of 40,000 hours of continuous use within
the flame detector’s specified ambient temperature
andvohagemnngs. Wearoutofan ultraviolet radia-
nmsenmng tube results in failure of the UV sensor
10 properly discriminate between flame conditions.

" The C7027A. C7035A and C7044 flame detectors
, should only be used on burners that cycle on-off at
" least once every 24 hours. Appliances with burmers
that remain on continuously for 24 hours or longer
should use the C7012E Dynamic Self-Check
Flame Detector with R7247C, RT147Cor R7847C
amplifiers and the appropriate Honeywell flame
" safeguard control. For highest sensitivity require-
.'ments, the C7076A,D Flame Detectors with the
R7476A or R7886A Dynarmc Self-Check Ampli-
fiers and the appropriate Honeywell flame safe-
guard control should be used.

_"WHEN INSTALLING THIS PRODUCT...

1. Read these instructions carefully. Failure to follow

K -‘dmnnoulddamagemeproductorcausea hazardous condi-

2. Checktheraungsgwenmmemmcuonsmdonme

- product to make sure the product is suitable for your applica-

3. Installer must be a trained, experienced, flame safe-

"guadcmmlmchmcm

4. After installation is compiete, check out product

s opaanonasprovndedmdmumuons.

A CAUTION
- 1.. The C7027A, C7035A and C7044A Flame De-
tectoes must be used with Honeywell flame
. safeguard controls (primaries, programmers,
- multiburner systems, and bumer management
systems). Using with controls not manufaciured
by Honeywell could result in unsafe conditions.
- 2. Disconnect power supply before beginning in-
stallation to prevent electrical shock or equip-
mentdamnage, more than one disconnect may be
. invoived.”
- 3 Rudﬂiemslallaummsu'ucuonsbefm'esmng
L. the installation.
- 4. All' wiring must be NEC Class 1 {line voliage).
" 5. The flame detector must be positioned so that it
sighis the flame and does not respond to the UV
‘ mdmnonemmedbyspmksgmodbyaspark
. ignitor. The Q624A solid-state igniter may be
useﬁ:lmd:fﬂcuhmslallam T

&
AT

- BASIC REQUIREMENTS FOR ULTRA VIOLET

+

DETECTOR INSTALLATIONS

All flames emit ultraviolet radiation, mwsnble to the
human eye bmdetectedby the UV sensing tube; There are,
two important factors in UV detector installation:

1. The detector must have a line-of-sight vnew of the
flame. '

2, 'Ihedcwctormustnotbecxposod toomersomesof
ultraviolet radiation, the most common being ignition spark
Othersomcwmhstedmmemxlsecuon.

Because it is necessary for the detector to actually see the

flame, it is desirable to locate the detector as close 1o the flame

asphysical arrangement and temperature restrictions permit. .’ ’

Sighting requirements for different types of flame super-
vision are:

1. Pilot flame only—Sighting must be along the axisof .
‘the pilot flame, The smallest pilot flame that can be sighted
must be capable of igniting the main bumer (see Pilot ..

Tumdown Test, page 9).
2. anﬂameonly—Sn@ungmustbeauhenwslsuble
part of the flame for all firing rates. ™~

3 Pllotandmmnﬂmne—&ghangmustbeatm;uncuon

of both flames,

+

OTHER RADIATION SOURCES SENSED BY THE
UV DETECTOR

Examples of radiation soun:cs (other than flamc) thal
could actuate the detection systcm are:

Y -

Ultraviolet Sources: ‘ _

Hot refractory above 2800° F {1371° C).
Spark:

* ignition wransformers.

+ welding arcs,

* lightning. .
Gas lasers. ' o o
Sun lamps, _
Germicidal lamps.

Gamma Ray and X-ray Sources:.
Diffraction analyzers. .
Electron microscopes. M
Radiographic X-ray machines. :
High voltage vacuum smtches.
High voltage condensers. '
Radioscotopes.
Exceptmndermusmlcncmm.mofﬂwsesmm
except hot refractory and lgmumqm-kwu!dbepresemm
or near the combustion chamber, -
The detector may respond tohotre&acwryaboveZWF
[1371° C) lfﬂlerefraclmysm'faoe a significant
percentageofmeﬁeldofvwwomledemnr If the tempera-

mofthehouefmcmcaumﬂwﬂamerelay(mﬂ\eﬂame _

safeguard control) to pull in, re-position the s:ght plpe so the-
detector views a cooler area of the

Y




Ignition spark is a source of ultraviolet radiation. When
installing the C70217A, C7035A, or C7044A Flame Detec-
tor, make sure it does not respond to ignition spark (see
Uliraviolet Response Test, page 9.) If the installation is such
that response Lo the ignition sparks cannot be avoided, the
Q624 A solid-state ignition transformer may eliminate the
igniton spark response. The Q624A, when properly in-
stalled, prevents C7027A, C7035A, and CT044A ignition
spark response by alternately activating the spark generator
and the UV sensing wbe.

MOUNTING A C7027A OR C7035A
LOCATE THE SIGHT PIPE

The location of the sight pipe is the most critical part of the
installation. A black iron pipe is recommended, Do notuse a
stainless stee! or galvanized pipe because its internal surface
blackens with use as deposits from the combustion chamber
seutle on it. Initially, its shiny internal surface reflects ultra-
violet radiation, which could result in a satisfactory flame
signal, even though the pipe may be improperly located. As
itblackens, lessultraviolet radiation isreflected and the flame
signal may become marginal.

Under optimum sighting conditions, the C7027A and
C7035A Flame Detectors can detect most common gas and
0il combustion flames at a distance of six feet. The critical
factorsin determining the flame—detector distance separation
are the optimized flame signal (current or voltage) and the
flame detector temperature, Other factors may be influential
and are associated with the specific installation. For mini-
mum flame signals, see Table 1 and for ambient operating
temperatures, refer to Specifications, page 2.

Use 1/2 in. pipe for a C7027 and 1 in. pipe for a C7035.
Since no two situations are likely to be the same, length and
sighting angle of the pipe must be determined at the time and
piace ofinstallation. Generally, itis desirable to have the sight
pipe tilting downward to prevent soot or dirt buildup.

If a C7027A is to be used for a blast tube installation, its
location should be determined by the bumer manufacturer;
contact the manufacturer before making any modifications to
the installation,

In locations where water is usually sprayed on the body of
the detector, use a C7035A. Internal threads in its base permit
the use of waterproof flexible conduit for this type of appli-
caton. ’

PREPARE HOLE IN WALL OF COMBUSTION
CHAMBER

Cut a hole of the proper diameter for the sight pipe in the
wall of the combustionchamber at the selected location. Flare
the hole to leave room for small adjustments of the sighting
angle. The taper of the hole should be about 1 in. for every 3
in. {25 mm for every 76 mm] of wall thickness.

MOUNTING THE SIGHT PIPE (FIG. 4)

Thread oneend of the pipe 1o fit the mounting collar on the
detector. Cut the pipe to the desired length (as short as
practicable), and at an angle so it fits flush with the wall of the
combustion chamber. Tack weld the pipe to the wall in a triat
position. Do not permanenily weld the sight pipe in place
until after completing the Adjustments and Checkout begin-
ning on page 7.

C7027A, C7035, C70-

INSTALLATI

NOTE: If you use a swivel mount (part no. 118367A)and you
are positive about the location and sighting angle, you cdn
permanently weld the pipe.

Fig. ——Mounting sight pipe.

FLARED HOLE
BLACK IRON
SIGHT PPPE
REFRACTORY COMBUSTION
CHAMBER WALL
M1
SIGHT PIPE VENTILATION

It may be necessary to ventilate the sight pipe to cool the
flame detector or to clear the sight pipe of UV radiation
absorbing substances such as smoke, excessive moisture or,
in some instances, unbumed fuel,

For a negative pressure combustion chamber, drilling a
few holes in the section of the sight pipe outside of the
combustion chamber will allow air at atmospheric pressure to
flow through the sight pipe into the chamber. A perforated
pipe nipple between the sight pipe and the detector can also
be used (see Fig. 5).

Fig. 5—Mounting a C7027A on a combustlon
chamber (viewed from above). C7035A mount-
Ing Is similar.

CT027A (OR C7035A)

ADD PIPE TEE,
PERFORATED
NIPPLE. OR OTHER
SUITABLE DEVICE
FOR VENTILATION,
IF REQUIRED.

60-2026—7




C7027A, C7035, C7044A
INSTALLATION

Fig. 6-Mounting dimenslons of 136733 heat block, In In. {(mm In brackets].
136733 HEAT BLOCK

2 14—
C7027A DETECTOR =t el ol
- 4(102] ——————] - %l“l“:l ¢ 1/2-INCH SIGHT PIPE
— T :- ----- *‘
% i '3
0 s
J en !
U _L \ ‘ [ Pp—

1/2-14 NPSM V2-14 NPSM ™ 17214 NPSM

INTERNAL EXTERANAL INTERMAL

THREADS THREADS THREADS

HIGH TEMPERATURES (ABOVE 215° F [102° C)])
DO NOT USE FOR TEMPERATURES ABOVE 266° F [130°C] .
For a positive pressure combustion chamber, connect a
supply of pressurized air from the bumner blower through the Fig. 7—Mounting C7044A on blast tube.
sight pipe into the chamber. The supply air pressure must be
greater than the chamber pressure.
SWIVEL MOUNT
To facilitate proper sighting of the flame, a swivel mount N

(part no. 118367A) is available. The swivel mount will ;ﬁg‘;‘gm -y
require a 3/4 1o 1/2 in, reducer and a 1/2 in, close nipple to SCREW (2}

mounta C7027A, ora 1 in. pipe at least 2-1/2 in. [63.5 mm)
long to mounta C7035A. For mounting details, refer to form
60-0361 for the 118367A Swivel Mount.

USING A HEAT BLOCK WITH A C7027 (Fig. 6)

If the temperature of the sight pipe will become high
enough to cause the C7027A to overheat (above 215° F[102°
C] up w0 266° F [130° C), screw a 136733 Heat clock (order
separately) onto the sight pipe before mounting the detector.

MOUNT THE DETECTOR (Fig. 5) SRACKET
Mount the detector onto the sight pipe, pipe tee, nipple, or

other fitting, Make sure the flange gasket is in place inside the

mounting coliar on the detector, and then screw the collar

onto the sight pipe or fitting.

NOTE: Ifa window isinstalled between the UV detectorand
the flame, it must be fabricated from quantz or fused silica. CT0MA
Ordinary glass filters out ultraviolet radiation. DETECTOR

MOUNTING A C7044A ON A BLAST TUBE (Fig. 7)
The C7044 is designed 10 be mounted on the blast tube of
a burmer. The exact location should be determined by the

bumer manufacturer. Contact the manufacturer before mak- 2032 N, (230 o)
ing any modifications o the installation, MOUNTING HOLE
IN BLAST TUBE H
/\ CAUTION .
The C7044 will allow air leakage through its hous- |
ing. ltshouldnotbe located in an atmosphere of fuel Jfaling
vaporsunderpositive pressure, TheC70270r C7035 Y-
should be used if intermal pressure sealoff is re-
quired.




The C7044 is mounted in a29/32in. [23.0mm] hole in the

blast tube. The mounting bracket is fastened to the blast tube

with 2 screws on 1-27/64 in. [36.1 mm] centérs.
The mounting beacket is designed so that the detector can
- beremoved from the blast tube for cleaning and then replaced
without disturbing the sighting angle. Loosen the 2 screws
. holding the bracket to the blast tube, but do not loosen the
clamp screw on the bracket. Twist both the bracket and
- detector to remove them. .

WIRING An Models—Fig. ﬁ)
/\ cAUTION

The biue (tan with blue tracer with C7035A1080)
. leadwire must be connected to the F terminal of the

flame safeguard control subbase or terminal strip

+ and the white (tan leadwire without blue tracer with
C7035A1080) to the G terminal (see Fig. 8). Failure
to observe the circuit polarity by reversing the
leadwires (even momentarily) may cause the flame

* detector to improperly supervise the combustion

L Dmnectpowumpplybdugbegimhginslaﬂa—
tion to prevent electrical shock and equipment damage. All
wiring must comply with applicable electrical codes, ordi-
nances, and regulations. Use NEC Class | wiring.
© 2 If the leadiires arc not long enough to reach the
- texminal strip or wiring subbase, make the required splices in
-ajunction bax. S
3. If splicing is necessary, use moisture-resistant wire
suitable for at least 167° F [75° C] if the detector is used with
a flame safeguard primary control, or at least 194° F [90° C]
if used with a flame programming control.
' 4. For high temperature installations, use Honeywell
Specification no. R1298020 or equivalent for the F leadwire,
(This wire is rated up 10400° F [204° C] for continuous duty.
- It is tested for operation up to 600V and breakdown up (o
7500V ) For the other leadwires, use moisture-resistant wire
 selected for a temperature rating above the maximum oper-

IMPORTANT: Do not run the flame detector wiring in the
- same conduit with high voltage ignition transformer
CONNECTING DETECTORS IN PARALLEL
' Pmaf!amedmisdiﬁicultm-sigbt.usinglwoﬂame
duectasconnectedinp:allelwillmdmeﬂleocqnmmeof
nuisance shutdowns. Ifonly one of the paralie] detectors loses
the flame signal, the other will continue to indicate the
presence of the flame and keep the bumer in operation.
When the flame detectors are connécted in paraliel, the
low level background signals are additive, Therefore, no
more than two C7027A,C7035A,0r C7044A flame detectors
should be paralled. Furthermore, the background signal
increases as temperature decreases. Because of this, the
minimum ambient operating temperature must be increased
wlwhﬂwC?OZ?A,C‘NBSAorC?WAﬂamedewbmm

paralled.

- C7027A, C70385, C704

INSTALLATION * ADJUSTMENTS AND CHECKO!

" When using detectors rated for a minimum of 0° F
[-18° C], limit the minimum ambient temperature at the -

detectors to 32° F [0° C]. When using detectors rated for a
minimum of -40° F [-40° CJ, limit the minimum ambient
temperature at the detectors o -10° F [-23°C).

‘Connect the blue leadwires of both detectors to the F
- terminal of the wiring subbase or terminal strip, and the white -

leadwires of both detectors 0 the G terminal, as shown in

- Fig. 8. o

Fig. 8—Wiring C7027A, C7035A, and C7044A -
fiame datectors in parallel. . '

DETECTOR M0t

' EARTH GROUND

The detector and the flame safeguard control must be

.eonnecwd to earth ground. A convenient method of accom-

plishing this is to connect the detector (o the flame safeguard
control with a flexible conduit, or ensure a good ground
connection at the mounting bracket.

Ad justlnénts and
- Checkout

. Before welding the C7027A or C7035A sight pipe in its
final location, or before tightening the C7044A clamp screw,

complete both the adjustments and checkout tests that follow -

and any required by the burner manufacturer.
UV SENSOR TUBE TEST -

NOTE: For initial bumer lightoff, consult the bumer manu-

- facturer instructions or the instructions for the flame
_safegumdoonuol. : ‘

Dmingmeinitinlbumlighmfé.makemtheﬂame ‘

safeguard control starts (i.e., the load relay, usually 1K, pulls
in). If it docs not start, visually check the sensing tube in the

CI027A, CT035A, or C7044A flame detector. If the tube -

continues to glow when no flame is present, replace the
mg t;:be (C7035A), or replace the detector (C7027A or
A). . ‘

- 60-2026-—7

i



C7027A, C7035, C7044A

ADJUSTMENTS AND CHECKOUT

ADJUST DETECTOR SIGHTING POSITION

With the flame detector installed and bumners running,
adjust the position of the flame detector for optimum flame
signal. The flame signal will be read in microamps or voltage
(Vdc) depending on the Honeywell flame safeguard combus-
tion control used.

Most existing Honeywell flame safeguard controls incor-
porate a flame current jack on the flame amplifier or on the
control itself. The flame signal can be measured with a volt-
ohmmeter such as the Honeywell W136A. To measure the
flame current (signal), use a cable connector (part number
196146, included with the W 136A) must be used in conjunc-
tion with the meter. With the W136A (or equivalent) posi-
tioned at the zero to 25 microampere scale, make connections
from the meter probes to the two ends of the cable connector
plug (red to red, black to black). Make these connections
before inserting the plug end of the connector plug into the
flame jack of the control or control amplifier (see Fig. 9a).
Read the flame signal in microamperes directly from the
W136A mezer. Refer to Table 1 for the minimum acceptable
flame currents.

The R7749B and R7849A,B amplifiers used with the
Honeywell, BCS 7700 and 7800 SERIES controls, respec-
tively, have a dc voltage flame signal output.

For the R7749B amplifier, a volt-ohmmeter witha zero 1o
5Sor 10 Vdc scale and a minimum sensitivity of 20,000 volts/
ohm is suggested.

For the R7849A B amplifiers used with the 7800 SERIES
controls, a volt-ohmmeter withazero10 5 or 10 Vdc scale and
aminimum sensitivity of one megohm/voltis recommended,
(see Fig. 9¢).

Make the flame signal voltage measurements as illus-
trated in Figs, 9band 9¢. Care is to be taken in that the positive
meter lead is to be connected to the positive (+) amplifier jack
and the negative meter lead connected 10 the negative (-}

Fig. 9a—Measuring microamp flame signal.

PLUG-IN FLAME
SIGNAL AMPLIFIER

196148 METER
CONNECTOR
"

FLAME SIGNAL
METER JACK

RED CONNECTOR

BLACK CONNECTOR

amplifier jack (BCS 7700) or the (-Com) jack in the case of
a 7800 SERIES control. If the BCS 7700 and SERIES 7800
controls have the optional Keyboard Display Module, a zero
to five Vdc reading will be displayed on the module.

Fig. 9b—Maasuring the BCS 7700 ftame signal
voltage.

RESET

BCS 7700 CHASSIS MOOULE FOOTMOUNT .

Flg. 9c—Maeasuring flame signal voltage of 7800
SERIES controls,

NEGATIVE (-}
METER LEAD

Move the flame detector and sight pipe (if not perma-
nently attached to the burner/boiler) to view the flame from
various positions. Allow a few seconds for the meter reading
tostabilize. A maximum steady microamp or voltage reading
is desirable. The flame signal must be above the minimum
acceptable level for the flame safeguard control and associ-
ated amplifier as indicated in Table 1.

Measure the flame signal for the pilot alone, the main
bumer flame along, and both together (unless monitoring
pilotonly when using an intermittent pilot or supervising the
main flame only when using direct spark ignition). Also,
measure the flame signal at low and high firing rates and
while modulating (if applicable).




Wuhunﬂanwdammmﬁmlposmon.aﬂﬂme
Slsmlsmnstbeswadymmacmmr/voltagevalmasmdi

cated in Table 1. If the minimum signal cannotbe obtainedor

is mmblc. mfeno Tmnbl&oonng. page 10 .

C7027A. C7035, C7044

ADJUSTMENTS AND CHECKOL

PILOT TURNDOWN TEST

: Ifthedeteccmsusedtopmveapxlot‘ﬂamebefmthemmn -
. fuel valve can be opened, '

perform a Pilot Turndown Test.
Followbolhﬂwpmoedmmmehwumsformeappm-

priate flame safeguard control, and in the bumer .

1. Gosemep'lotandmambmmmanualmelshumﬂ‘
valves. :

2. Connect the appropriate meter to the flame safeguard
control amplifier. Start the bumer and run through the igni-
tion period. Ignition spark should occur, but the flame relay
mustnotpullm.'lbeﬂameszgmlslmﬂdmtbenmﬂm
025

3 Iftheﬂmrehydowpunm.mposmmﬂ:eﬂame
detector to increase the distatice between the flame detector
and the ignition spark. If the flame detector is not in the line
ofughtofdwignmonqmthnappwsmmmdmuw
qnd:.nmaybereqmdmgtomﬂecwdspm-kgumteduv
radiation. If so, relocate the flame detector so it does not
mewcmereﬂectndUVradmuon.Itmayheneeessmyw
construct a barrier to block the UV radiation generated by the
s;mkﬁunﬂnﬂamedm“ew

4, Continne
‘mlduelmgmximspmklshssmano.ﬁmmmporms
" Vde,

5. ‘lhcmeoﬂheQGmAsolld-mwlgmnmuansfmna
may alsoprovide amethod toeliminate the C7027A, C7035A,
or C7T044A flame detector response to UV radiation gener-
ated by ignition spark. The Q624A prevents flame detector
response toignition spark by providing altermnating periods of

the adjustments until the flame sig-

: manufacmmsmsmncnons.
TABLE 1—FLAME SIGNAL.
Minimym
R , Acceptable | Maximum Minimum | -
o Honeywell | Steady . Current Acceptable | Maximum
Flame . | Plug-in Flame Safeguard Current Expected Voltage Voltage
_Detector | Amplifier Control - (microamps) | (microamps) | (Vdc) (Vde)
- | RT249A BC7000+PM720 35 7.5 - .
R7749B (AMPLI- | BCS7700A 22 4.98
CHECK™) ot )
. | RT249A R4075C,D.E 35 7.5
R4138C.D - 3.5 1.5
R4140G,LM 35 7.5
R7290A R4795A.D L5 - 225
None R7023C, L5 2.25
' R7795A.CE.G L5 . 2.25 -
R7849A or RM7800EG.LM 1.25 50
. R7849B RM7823A 1.25 50
(AMPLI- RM7838A.B 125 50_
CHECK™) |_RM7840EGI.M 125 3.0
RM7885A 125 50
- . ... {_RMT890AB : 1.25 50
R ‘ RM7895A.B.C.D o ' 1.25° 5.0
None : . RABYOG. 1.5 + 225
IGNITION SPARK RESPONSE TEST
Test tobe sure that ignition spark isrot actuating the flame RESPONSE TO OTHER UL’I‘RAVIOLE‘!‘
relay (usually 2K) in the flame safeguard control. SOURCB

. Some sources of artificial hghuxodueesmallammmrs of - -

ultraviolet radiation. Under certain conditions, an ultraviolet

detector will respond to them as if it is sensing a flame. DO ‘
NOT USE AN ARTIFICIAL LIGHT SOURCE TO CHECK

THE RESPONSE OF AN ULTRAVIOLET.DETECTOR. To

check for proper flame detector operation, test for flame

failure response under all operatmg emdmms.

WELD THE SIGHT PIPE (or Tighten the C7044A
Clamp Screw) .
When:lwﬂamcs:gmhsawepnbleaﬁaalladjusunam
are made, remove the flame detector and weld the sight pipe
in its final position. If you are using a swivel mount, the pipe .
mayalmdy be welded. Then reinstall the flame detector.

NOTE: Ifusmga(.’lOMA detector with no sight pipe, donot
remove the detector; ughtendleclampscrewseanely

FINALCHECKOUT '

Before putting the bumer into service, check out the
irml]aumusmgtlwprocedmmtheCheckoutsecmof
the Instructions for the flame safeguard control,
Aﬂumplemgdwclwckmn,nmmehmmthrwghatm '
mecanplerecycletovmfycomuopuaum

60-2026---7



C7027A, C7035, C7044A

TROUBLESHOOTING » MAINTENANCE

Troubleshooting

/I\ CAUTION

1. Beextremely careful while ooubleshooting the
detector; line voltage is present on some of the
terminals when power is on,

2. Open the master switch 10 disconnect power
before removing or installing the detector,

INADEQUATE FLAME SIGNAL

If a satisfactory flame signal cannot be obtained while

adjusting the sighting position of the detector, perform the

indicated in steps 1 through 7. If other difficulties
are encountered in the system, refer 1o Troubleshooting in the
Instructions for the appropriate Honeywell flame safeguard
control.

1. Check for proper line voltage. Make sure the master
switch is closed, connections are comrect, and power supply
is the correct voltage and frequency.

2. Check the detector wiring for defects, including:
incorrect connections.
wiring type or size of wire,
deteriorated wire,
open circuits.
shart circuits,
leakage paths caused by moisture, soot, or dirt.

3. With the bumner running, check the temperature at the
detector, when it exceeds 215° F [102° C] for a C7027 or
C7044, or 250° F {121° C] for a C7035:

« useaheatblock (partno. 136733)ifusingaC7027A
Flame Detector.

« add theadditional insulation between the wall of the
combustion chamber and the detector.

« add a shield or screen to reflect radiated heat away
from the detector, o

« add cooling (refer to SIGHT PIPE VENTILA-
TION, page 5).

4. Remove the detector and clean the viewing window
with a soft, clean cloth.

5. Clean the inside of the sight pipe (if one is used) before
reinstalling the detector.

6. If the flame signal continues o be t00 low, replace the
plug-in amplifier (if the control has one).

7. If you still cannot obtain a proper flame signal, replace
flame detector (C7027A, C7044A) or UV radiation sensing
tube (C7035A).

IMPORTANT: At the completion of troubleshooting, be
sure to perform the Adjustments and Checkout begin-
ning on page 7.

Maintenance

PERIODIC MAINTENANCE

1. Clean the viewing window and sight pipe (if used)
when necessary. Remove the detector and use a soft, clean
cloth to remove accurnulated contaminants from the UV
radiation sensor tube glass envelope.

3. Ultraviolet sensing tubes have a life expectancy of
40,000 hours of continuous use within the ambient tempera-
ture and voltage ratings. Replace the sensing tube in the
C7035, or replace the C7027 or C7044 Detector, at appropri-
ate intervals.

3. Keep the flame detection system adjusted for the
smoothest, most reliable operation as recommended by the
bumer manufacturer.

CLEANING THE C7044A DETECTOR

When necessary, clean the C7044 flame detector by using
the following procedure,

1. Loosen the two screws holding the C7044 mounting
bracket to the blast tube. To remove, twist the bracket and
detector. Do not loosen the clamp screw that holds the
mounting bracket to the detector.

2. Clean the viewing window with a soft, clean cloth.

3. Insert the detector into the mounting hole, and w0
realign it, twist against the mounting screws,

4. Tighten the two mounting screws.

Honeywell
esidential and Residentlal and Helping You Control Your World
Building Controls Division Bullding Controls Division '
Honeywell Inc. Honeywell Limited—Honeywell Limitée
1985 Douglas Drive North 740 Ellesmere Road
Golden Valley, MN 55422 Scarborough, Ontario )
QUALITY IS KEY

MI1P2V9
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INTRODUCTION

You are now the owner of Fuji's Digital Temperature
Controller,

Before using, be sure to check the instrument for correct
specifications.

This instruction manual has been prepared for final users.
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FUNCTIONS OF THEIR KEYS AND DISPLAYS

® 6 ¢
e ]
g"}’i"\ il'%‘l "'!:'
@ sv by v e J1
= I3
@
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]

PYZ &4
Fig. 1
Table~1
o
Item Functien
Cantrol output lewp (grees) €1: Concrel output *1® indication (lasp s

®O®O® POOOO 0o O

ressured valug (P¥) lemp {red)
Set valve (5Y) lemp (grwem)
Parascer lamp (gresm)
Down-key (comeon ta sll digits)
Direct 5Y seluct ey

Parssecer selwct key

Dats key

Dats entry key

L-digit wpekey
10-digit wp-kwy

100-digic vp-key

Meater dreak alarm lasp (red)
Alsrs lamp (Ted)

Aute tuning lamp

11z ar )
Control output =" imdicacion (lamp is

cl:
11t ac ON) (opgtion)

Indicarion of measursd velpe
Lamp is 11t while indlcating set velus (SV).

Indicarion of set value (5¥) and variocus
parsmecare (FID, high/low alare, heacer
break alare, wtc.)

Mumeric value of digit selected by uvp-iey
goes down,

Set valus (5V) is indicated by presaing this
key.

Parsseters are indicsced in order ac sach
press of this key.

Indlcacion of parssecer data sslected by
parammrer select key

Dets are reglstersd siter they have been
changed, (Changed dats canmot ba registerwd
unisss this kay is prassed.)

mmerical value of €igif flickars at s press.
1t goes up whils tepeating to prss this kay.

mmecic valua of 10-digit [lickers ar 2 preas,
It goes up vhile repeacing te press tals key.

Wusxric velue of 100-digit flickers at & press.
1t gver up while rtpeating ko press chis key.
It returns to "0 afcar 1T reschas "7 and,

st the sase time, the 1D00th digit goee vp

w "1V,

Lamp 1s 1it ar ON of hester bresk slare

oucput (option)

B: Lewp iz OW st high slarm (option)
L: Lsap 13 ON st low siarm {option)

Lamp flickers during PID suto CURing.

GG K ® ©

Control output lasp (grees)

Paramegey indication

tuasured value (PY) lemp {red)
Sat value (SV) losp (red)
PYISY salect key

lLamp Ls 1Lt ac O of comtrol oculpuc.

Indication of sessursd value (F¥}, set valwva
{$V) snd various paramecers

Lasp 18 It ac indicatien of msasured vsive (PY)
Lamp is 1it at indicacion of ser vaivs (5Y).

Selection of wesvured value {PV} or set value
{SY) sr e«sch press of this key




Turn
(5V)

2. OPERATION

ON the power and the measured value (PV) and set value

.| .| ., then a measured value and

indicators show | .

set value are indicated a few seconds later,

2.1

(1)

(2)

Preparation for operation

To ensure correct operation of the controller, it is
necessary to set parameters fitted to the controlled
system before operating, according to the procedures
shown in the setting method. While setting parameters,
be sure to turn OFF the system for the sake of safety.

For changing the ordered specifications after purchase,

refer to "Setting methcd cf second block parameters”

shown on Page 6-~3.

AN

Kinds of parameters and meaning

Table 2~1 shows a list of parameters. Note that some

parameters are not indicated depending on code

symbols.
Parameters are indicated in the order of SV - P + I
ssese LOC + SV, To return indicating SV, with

another parameter indicated, press the SV key.

Setting method of parameters

See the Table 2-2, 2-3.
When the PID value has not been determined at the

operation with PID action, the auto tuning function

should be used.
When altering plus sign to minus, press the (V)key

after setting all digits_.to "O".
When altering minus sign to plus, press the (A)key

after setting all digits to "0Q".



{3) Auto tuning operation

The PID parameters can be automatically set by the

controller using auto tuning function.

{a)

(b)

The aute tuning function should be used after the
set value (SV), alarm setting (AL, AH) and control
cycle (TC) [ Reference: SSR drive output;

TC=1 sec, contact output; TC=30 sec] are set up.

Auto tuning startup operation

0 Press the parameter HTH T
select key to indicate R1.

o Press the Data key to T J
indicated data. 0
Auto tuning disable code

~. *"0" is indicated.

0¢

o Press the l-digit up-key
for setting the code of
auteo turning.

(standard type: 1, low
PV type: 2) '

=

o Press the l-digit up-key
to set "1%". 1In this
example, the auto tuning
of the standard type is
executed.

o Press the Data entry key
to start auto tuning. =
The decimal point on the
1st digit flickers during

auto tuning.

o0 Press the direct SV select
key or PV/SV select key to
indicate SV.



(c)

(d}

{e)

(£)

(9)

(h)

o At the end of auto tuning,
flashing goes off and the auto
tuning code is automatically

reset to "0".
Meaning of auto tuning data

0: Autotuning is disable
1: Standard type auto tuning
PV is compared with SV during auto tuning.

2: Low PV type
PV is compared with (SV-10%FS) during auto

tuning.
When the auto tuning is completed, the PID
parameter is saved evern if the power is turned

COFF.

During'auto tuning, PV may be oscillated greatly

depending on process. If it is not desirable, do

not use the auto tuning function.
When auto tuning is not completed within 4 hours,
it means that the auto tuning function is

abnormal. In such a case, check the control

system and then repeat the auto tuning once again.
When the process operating condition has changed,
carry out the auto tuning again.

During auto tuning, PV and output vary as shown in

Figs. 2-1 and 2-2.
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List of parameters
Table 2~1
Parameter Initial value prior
symbol Itexn Heaning Description to delivery P
SV == §V Set value Settadle within the input range Ordering
44} specificacion
fx P Proportional band Serting range: 0.0 to 999.9%
J-position action* at "O" secting 3.
4} (IC should also be set to "0%),
tr' I Integral time Setting range: 0 to 9999 sec. 0
3 Integrai actien is OFF at "O".
1
J 4] Derivative time Setting range: 0 to 3600 sec. 0
| Derivarive action* is OFF at "O",
]
8 AL | Low Settable vithin the input range. 0
i Not indicated without alarm function.
! A
g X AH High Settable within the input range. 0
1 Not indicated without alarm functien,
1
w ' TC | Control cycle of Setting range: O to 150 sec. Contact cutput : 30
control output 1 0" peans 0.5 sec. Setr to "0" at SSR drive outpur: U
P = 0. HNot indicared at current
curpuc,
- Srr ' SV ramp rate Setting range:
af . A o
1 to 999°C or'F /min. ;
0.1 to 89.9°C/min. :
Function is off when B
! set to "0°
]
i Eb | Beater break alarm | Setting range: O to 50.0A. See
Page 5~1 for setting. Alaru
funccion is OFF at "0.0" 1.0
Not indicated without heater break
alarm function.
=22 AT Auto tuning Used f£or automatic secting PID
_ parameters.
0: Disable )
1l: Standard type autotuning
2; Lower PV type autotuning
i IC2 Control cycle of Setting range: O to 150 sec. Contact -output : 30
e control output 2 “0** means 0.5 sec. SSR drive output: 1
Not indicated without function of
control output 2 and at current
outpuct,
S ol ||Ceb "Proportional band Setting range: 0.1 to 100.0 1.0
g coefficient for Not indicated withoutr function of
l cooling output control cutput 2
L] .
a5 db Proporticnal band Secting range: -50.0 to +50.0 0.0
S shift for cooling Not indicaced without funcrtion of
} output control output 2
Larl LoC | Key loek Data setring inhibit 0
.- 0: Release (all data settable)

-

1: Inhibit changing the all data
2: Inhibit changing the 3ll data
other than set value (5V)

* 2-position action (ON~OFF action):

PV with SV

NOTE:Wwhen SY RAMP function is selected
parameter Srr is displayed at the
location of the parameter Hb.

Control output turns ON or OFF by comparing




Setting of set value (SV)

¢ Press the key to indficate data. 1Initisl
value "0 i3 displayed.

o Press Iuy of any digit to be set. In this
exssple, the Indication of 100-digit flickers.

o Press the key (once) to {ndicate "1". (E-I)
o Press the @ Xey. Indicstion stops

flickering and the alarm set value n100™ is
indicated. The indication is shifted

sutometically o the nest paramecer.

Table 2-2
Contencs of Setzing of 5V to 250
operation
Key operation Description Indicacion
@ ¢ Pruss the @ k&y to indicate set value. -
2. 0) 4]
@ (This operation can be emitted when a set value
[ 15 indicated.)
for FYZL
@ o Press (A )key of any digit to be set. In this oS =
exnmple, mkq of 10-digit is pressed. glo
The l0-digit indication flickers.
AllA A o Prass the [ A Jkey (5 times) to indicate ngw, - =
ol N HE
o Press (A )key of 100-digit. The 100-digit = =
(A ) .-A .-A O gls|o
indication flickers. =
. AN
o Press the{ A Jkey (2 rimes) to indicate “2I7, - =
SHAE
(E-1-2
o Press the (BT) key. The indicatice stops 5[ Jzlslo
= flickering and the set value 250°C is indicated.
- Operation is completed.
Setting of low alarm (AL)
Table 2-3
Content
aper:j.:no£ Serting of low alarw to 100
Xey operation Description Indication
0 Presr the key to indicate AL. Al




3.

FAULT INDICATION

The controller has a fault indicating function so that the

cause of fault can be removed guickly.
be sure to turn off and then turn on the power

been removed,

After the cause has

Contrel ocutput

@

@

In case of upscale burnout
OFF or less than & mA in reverse
action

ON or more than 70 w4 in normal
action

In case of downscale burncut
ON or more than 20 mA {n reverse
action

OFF or less than & mA in normal
action

Goes on control

switch.
Table 3-1
Indication Cause
(:) Burnout of thermocouple sensor
(upscale burnout)
@ Burnout of resiscance bulb
Uuuy sensor (upscale burnout)
(:) Burnout of thermocouple sensor
(downscale burnout)
LLLL _
(:) Burnout of resistance bulb
sonsor (downscale burnout)
(:) Short-circuit of resistance bulb
sensor (berween A and B)
Note)
PY reading is more than 130% FS
uuuU @ g _
(:) PV reading is less than -30% FS
LLLL
HE lamp ON Heater burnout

Normal control

Note)

B, )
B: [

PYZ4
PYZ5
PYZ9




(1}

4, USE OF DUAL OUTPUT TYPE (OPTION)

Function description

The dual output type has 2 control outputs for one
input signal and set value (SV). Control output 1 is
used for heating, while control output 2 is used for
cooling, respectively. Output signal is any
combination with contact output, SSR drive output and
DC 4-20mA output which are available according to the
code symbols. The dual output type has the
parameters TC2, cool, db in addition to those of the

standard type.
dual type, the proportional band of control
The\Proportional band of control

In the
output 1 is P/2.

output 2 is described below. However, the max, value

should be limited to P/2.
Example: In case of P = 20(%) and cool = 0.5
proportional band of control output 2

= 20 x 0.5 = 10(%)

outputl output
P/2 A A —L?- % (COOL)

> PY

Sy sV

Fig. 4~1 Fig. 4-2




(=)

The control ocutput 2 value corresponding te deviation
can be changed. This can be changed according to

setting of parameter dsB.

(When dB is plus)

P x {db}

Outpur S 2000 (%)

> (+)

(2)

Fig. 4-3

{When dB is minus)

Fig. 4-4

The tuning of dual output type

In the dual output type controller, the PID

autotuning is not effective.

Then set PID parameters,
dB with front panel keys.

parameter ccol and parameter



5, RAMP SV FUNCTION

RAMP SY is optional function. When RAMP
SV function is orderd,HEATER BREAK
ALARM is not available and when HEATER
BREAK ALARM is orderd RAMP SV function
is not available.

PRODUCT CODING:

PYZ¥erorx1- OOV
0 no optional function
1 H/L alarm
2 Heater break alarm
J H/L alarm and
Heater break alaram
4 RAMP SY
5 H/L alarm and
RAMP SV

Operation of the RAMP SV function

Set proper ramp rate by the parameter
Srr. Enter a new SV, then SV indicator
indicates new SV. But real SV
increments or decrements with ramp rate
(Srr) value toward the new SV (the real
SY is not indicated). When the new SV
is entered, SV indicater LED goes on
flashing untill real SV reaches to the
new SV.

Srr is located at the next of HYS in the
primary menu (tuning parameter).

Range of Srr:l to 993°C/E or
0.1 to 99.8C
and 0 or 0.0 is nonramping

It is possible to start automatically
ramping SV when power on.The parameter
rs d_etermines the starting mode.

rS: 0 Initial SV starting
1 Ramping SV start
from initial PY

The parameter rS is located at the next .
of P-48 in the secondary menu
(configuration parameter).

NOTE: When AUTOTUNING is done,
ramping SY is inhibited..




6. CHANGE OF FUNCTIONS

The functions of this controller can be changed by the user,

i £
e

desired.

To change the functions, the second parameter

should be called out.

6.1

Kinds of second parameter and meanings
Table 6~1 shows a list of second parameters and their

meanings.

To call out of second parameter, operate the keys in
the following order.

After the parameter "P" has been selected, press the

SEL key for about 5 seconds. In this way, the

and the controller is set in
To return to the first

indicator shows "P-nl"
the second parameter mode.

prarmeter mode, display "P-nl" and then press the SEL

key for about 5 seccnds.

Function setting
(1) Method of changing input specifications
Input can be changed shown below.
{a) Change of thermocouple type
Select the parameter P-n2. Set the code of

desired thermocouple.

{(b) Change from the thermocouple to resistance
bulb. ‘
Select the parameter P-n2. Set the code of
resistance bulb. Change the position of

internal switch to RTD position.

(c) Change from resistance bulb to thermbcouple

Select the parameter P-n2
Set the code of desired thermocouple.
Change the position of internal switch to

TC position.




(d)

(e)

(£)

Change from DC 1~5V DC input to DC 4-20 mA

DC input
Connect a resistor (25092) to input
terminal. The resistor should be purchased

by user.

Change from 4-20 mA DC to 1-3V DC

Remove the resistor (250Q) connected at
input terminals.

Change from thermocouple or resistance bulb
to 1 - 5 v DCor 4 -20 mA DC.

In this case, changing is not usable.

For input type code, refer to table 6-2. For

changeover of internal switch, refer to Fig. 6-1

through 6-4.




Second parameter list

-

L

PV(F) = PV(°C) + 32

Table 6-1
Py | Itea Meaning Description initial value
S )= Penl Control action Setting of direct/reverse action, and | Ordering
l get:ing of- input direction at lnput specification
urrout
:J N l_J P-n2 | Input type Ordering
3 specificacion
oo e P-dF | Input filter Half of data value is 63% response
1 (X
p - Tesponse time time (Code O to 201) Code 4 (2 See)
n-gf P-SL | Lower limir of Ordering
} input range specification
oo P-SU | Upper limit of Ordering
i' - input range specification
S ,'-:"'_-, P-Ab | Alarm type Shown on page 6-8 Function code 79
{
LR X P-An | Hysterisis of Sertting range: 0-255°C/°F 1
| alarn
':_': -l P-dP | Decimal point Selection of the position of decimal
- position point indicated by seven segment LED
Code 2 Ordering
specificacion
Code &
Code 8
M- NG || peus Setting need not be changed. PYZL ... 3
l PYZ5, 7, 9 ... 2
T
! r.L? ) SV start mode 0:Initial SY starting
et ! at power-on 1:Ramping SV start from
| ! initial PV toward
! I initial SV
1
L | PYOF PV offset PV indicated value is changed, 0
- however PV is unchanged.
1 (Setring range: -1999 to +2000)
’:;‘.I‘l:-t "~ SYOF SV offaet SV value is changed, however SV 0
=L indicated value is unchanged.
} (Secting range: -1999 to +2000)
[ P-F °c/°F selection °c: 0 Ordering
¢ °F: 1 specification

NOTE:When SV RAMP function is selected
parameter rS is displayved at the

location of the parameter P-CT.




Input type and code

Table 6-2
Input type Code
PT100/IEC 1
TC J 2
K [ 3
R I 4
B I 5
s | 6
T | 7
E ! 8
1 to 5V DC ' 31
4 to 20mA DC 31

RYZ4
(socker =ype)

)
VRN

KD IC posizion
position
Tig. 6-1

at blade screwdriver to the hooks
on the rear at the left and wight sides to
open the czse, then push the inside of the
zair unit with finger TZp.

Atrzach a f1

Ser che small socket to RID position or iC

pesition.

Push down until the lock is zelezsed.

Ger che small socker to RTID position or TC

position.




Push down until the lock is released.

/

Ser the small socket to RID position or TC

RID pesition posiilon.

IC position

Fig. 6-3

PYZ9

Push down until the lock is released.

Set the small socker to RTD position or TC
IC position positon.

RID position




(2)

Change of control action

Select the second parameter "P-nl" and set the function

code as shown in Tables 6-3 and 6-4.

Definition of reverse action and direct action

o Reverse action

This is used to control temperature by heating.

the temperature is higher than the set value, the

controller output decreases.

o Direct action

This is used t©0 control temperature by cooling.
When the temperature is higher than the set value,

the controller cutput increases.

For wire-break\gf thermocouple input and RTD input, the

input value becomes the value specified by burnout

direction.
As a result, when wire-break direction is set to upper

limit and control output is set to reverse action, for

example, the control ocutput goes to lower limit in

wire-break of input..

Table 6~3
Standard type

Function Bumout Control Funetion Burnout Control
code direction output 1 code direction | output 1
0 Upper Reverse 1 Lower Reverse

limit action limit action

16 Upper Direct 17 Lower Direct

linit action limig | action

wWhen




Table 6-4

Dual output type

Function Burnout Control Contral Function Burnout Control Control
code direction ocutput 1 output 2 code direction output 1 oucput 2

2 Upper Reverse Direct 3 Lower Reverse Direct
limic action action limit action accion
18 Upper Direct Direct 19 Lower Direct Direct
limit action action limit action action

3% Upper Reverse Reverse 35 Lower Reverse Reverse
1imit action action limic action action

50 Upper Direct Reverse 51 Lower Direct Reverse
limit action action limit action action

(3) Q?ange of alarm operation (option)

Alarm operation has 18 types of functions.

Select the second parameter

function code as shown in Table 6-5.

type can be changed.
The low alarm hold function inhibits the low alarm

output when the power of the controller is turned on.

"p.aAb"™ and set the
Then the alarm




Table 6-5

' . Funccion
Function Action code Description
Deviation | High/low alarm o VAN -5 Upper limit (H)
alaro Wichout low \ 15 and lower limit
alarm hold AL Sv M (L) for set value
P (su-
High alarm : 1o Alarm ouytput is
Y Al ON in the hatched
Low alarm e D area .
Without low L 5
alarm hold : AL sV
High/low alarm o M
With low alarm - 79
h(_)ld AL v AR
Low alarm 69
With hold
- Abgoluce | High/low alarm . 3 Upper limit (H) and
value Without low M i and lower limit (L)
alarm alarm hold i(fithin ‘the range
) 0-100%)
High alarm —E=za 2 Alarm output 1is
M ON in the hactched
Low alaryp — P e
Without low SEE 1
1izit hold . L
High/low alarm
With low alarm 67
hold
Low alamm
With low alamm 65
hold
Absolute | Absolute |Deviation : Alara outpur is ON
value , | value - AN - 7 in the hatched
* L L] a area.
Deviation | High alarm|Low alarm )
alarm - BPZam
Low alarm [Bigh alarm ] 1
. AL v [ ]
Low alarm |High alarm
With low = 75
‘alarms hold & L) A
High alarm{Low alarm
With low n
alarm hold
Zone ‘Low alarm |High alamm Alarm output is ON
alara 179 within the range
' Absolute |Absolute between low alarm
value valus set vaiue and high
alarm ser value.
Deviation |[Absolute 33 ‘
‘ value 1 Alarp i{s output to
Alarm'2 terminal
Absoluete |Deviation 187 (PYZS, PYZ7, PYZ9)
value
Deviation |Deviation 191
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Panel cutout

Outline dimensions

Iype

PYZ 4

GO

]

.

(A ]

Fig. 7-2

Mounting of 1 unit

asld’

1

Vertical tight
mounting

T

B

Horizontal tight
mouncing

aldt

& | 5] 6

Qeys 2] 3
a {93}141 1591237 285 !
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PYZ4****=0%

57

h te 20 mA DX 1o s VOBC

input

& ko 20 md I
input

input
PYZ4x***-1%

1 to 3¥ IC
inpuc

8. TERMINAL CONNECTION DIAGRAM

Contact oucput

Control output hto 20 mi DC
SSRk ariver output output

[] @ 2

.

1

Thermocouple Power source
Rasistence buld lnput input AC BSV-265V
S0/60 Hz
Fig. 8-1

\ b o 20 ak DC
SSR driver ourput output

Contact output -
TLa Lo

]Alarm output

Power output
AC 85-265V
50/60 Hz

-

Rasiscance buldb input

Thermocouple
input

Fig. 8-2



Resistance bulbd

Thermocoup le

Current/SSR/SSC output

. 1o 20 mA OC *xusvnc A + | |__
- | r""' Controi output 2
| - @ B Q) (D—t—
= L ® o-()—t=— Alarm 1 (high alarm)
—'—-@——l o{—t— Alarm 2 (1ow alarm)
Control output 1 '_'33 o~3)—— Heater break alarm
— L Common
1
Power —@® @T—
source o5V __ﬁ
N -2 @ (:)'—
5%/23 Hx . __J ( eater current)
el Lwmme S cewa
?
O
Fig. 8-4
PYZ7
s eI 1 ro 5V DC Resistance bulb
@ A
o -
o0
+ n Thermocouple
Alarm 1
_ @J @ _/(hxgh alarm)
Control output 1 _-_@.o o~ Iaam 21 N
ow alarm
@ 0@—.— Heater break alamm

g

1®1"*H
ééé

Common

o oy l@ﬂl =
50/60 ilz @ CT input
' : — {Heater current)
Control output 2

Cancrel owiwwt 1 Contrel sutpuc 32
53k erivey v te 70 w4 B 38 erimr 4 te 30 a4 BC

-—-{ )-j —{1 )-? .__] (0)

——@—] e Y

~—— . @




9.

o Output and indication during operation

CONTROL/ALARM OUTPUT AND INDICATING LAMP

Reverse PID action High alarm Heater break alarm
Proporciona) band w Dusd band

" N bw—em ugn o V! u .

2{Low temper=! I ___ temper- 3 | Low tempers High 3| Seall F— Large

B nture t OFF urure S| acure temper- 5§ current r current

g :ol H—+ 41’——5 == sture g H_*—H—“—Q bdnd

) 'qpen u i o !

= m] u:clo:' Iﬂ : l_L ! ﬂ g a : l 1

[V 3

Sl tre e fre | JEL own ol RIS

S 13 2 't 37 1 16 1§ ) % 15
331 preng 137 el S S P 9l a2 0 4342
$4¢ | IS 4 & 7 & | T s 1

Y C1 Tl H HB s

El 0 (rucx{ wm g ] b &1

- on er orr N OFF oM ] on OFF
Direct PID action Low alarm Zone alarm

Proportional band \ _ Dead band

4 |Lov temperq ON aigh Y M High w High

afscure I | temper- [P : te:per- 2, E:"’r:"?"' tompers

g OFF? 1 sture ‘é ator ne ature J v ) .4 ) 1:tm'e

A - HEE) ° ' ML L]

‘J ICyeila L ? o

- J- laceiony 1 '."' I ] g 1

= lvein ot 1 o

g -: 78 :devl- 5 7 8 c 18 14 18 14 Sl 18 14 18 14 e H

o 32 laegen) 1 3 2 o 16 14 18 14 O] 18 14 38 14 g 14
Iz | 321 o | 13 4 13 4 13 4 13
543 | b s 4 LA L | Ty 1T 1 1

a L L L

“ L
§ rad b 8 S ] | wam [ .
i} OFF er on 2 oN OFF 31 orr N oFF
Fig. 9-1

© Output and indication at power OFF

(Note)

Terminal No.:
Uppermost ... PYZ5, 9
Upper ....... PYZ7

Terminal No. varies with type of instrument.

Lower LRI B B N ) PYZA****-Z* H

PYZ4*%kk Yk

Lowermost

eee PYZ4R%A%-Q%,

o~

-]

i 11111

LY

=

-]

" 578 e 13 16 1¢ 1§ 1%

o 1 3 2 i 13 190 14 6 18

3 32 13 4 '3 4 13 12

el S4 7 0 '

Q

[ &)

o Cl H L 3

E ) | | m |
PYZ4RAdko] % = OFF OFF orr OFF




10. CAUTIONS FOR INSTALLATION AND WIRING

© Installation

The front panel size of the instrument and the panel

mounting size conform to DIN43700 Standards.

Recommended panel of PYZ9, PYZ7 and PYZS is 1-8 mm
thick and the recommended panel of PYZ4 is 1-3.2 mm

thick.

For installation of PYZ9, PYZ7 and PYZ5, attach the

mounting brackets (two) on the top and bottom and
tighten with a flat blade screwdriver to the torque

of about 1.5 kgcm.
(Plastiq\case is used.

s
/& Flat blade screwdriver

PYZ9, PYZ7, PYZS

Do not tighten excessively.)

{Horizontal tight mounting)

“ @ (Vertical tight mounting)
PYZh

o Environment of installation location

Do not install in a place with corrosive gases
(sulfuric gas, ammonia, etc.)

Do not install in a place subject to vibration,
impact, water or high temperature.

Do not install in a place where ambient temperature

changes suddenly or radiation from furnace is

present. Ambient temperature of installation

location should be -10 to +50°C.




o Wiring

. For thermocouple input, connect the specified
compensating lead wire.
For resistance bulb input, use a lead wire having a
small resistance,

For instrument with heater break alarm, use the same
power source for the heater and the controller to
minimize the variation of alarm operating point due

to power voltage.

PYZ

_J Power

:_] sgurce
' Heater ‘

Use of controller output for sequence circuit

o
. When power is ON, it takes about 4-5 seconds until

the internal relay starts operating. This should be

taken into account when using the controller contact

output for the seguence circuit.

o Wiring of load circuit

. A load connected to the control output should be used
within the rating. If it exceeds the rating, it
should be connected through a contactor having a
larger rating.

The contact output type has its own operating life so
the control cycle (TC and TC2) should be extended so
as not to affect the control function. In the case
of the 2-position control, the hysteresis width
should be increased making sure that it does not
affect the contrel function. Also, care should be
taken with regard to the alarm ocutput and heater

break alarm ocutput when using.



Contact output life:

Mechanical ...

Electrical ..

More than 107 cycles
(at no locad)

. More than 105 cycles

(at AC 220V/3A, resistive load)

© Current output ripple

. Current output (4-20 mA DC) contains about 1.5%FS$S/2

Hz of ripples.

© Removal of noise

. The instrument should be installed as far as away

possible from a device generating high frequency

ncise,

Allovw a
sufficient
spsce.

PYZ

- Input signal and power cables connected to the

instrument should

be wired away from power line and

load line to minimize inductive noise.

Allow @
sufficient
space.

PYZ

- Instrument power cable should preferably be twisted

to avoid noise.

pyz Poococ



‘Use of noise filter or insulating transformer for the

instrument power supply is recommended.

o Wiring for DC 4-20 mA input

When ordering instrument of DC 4-20 mA input
. specifications, a resistor (2502) will be supplied as

an accessory for connection to the input terminal.

When using the final control element in the
non-insulated type, use the temperature sensor in

non-grounding type
o Connection of PYZ4 (with heater burnout alarm)

When connecting to the terminal, remove the sheath of

the cable at the end and connect it to the rod type

clamping terminal as show below.

Lead wire A§¥C>
AEXT:
/,\/

Flat blade screudriver:

Length of lead sheath removed: 8 mm
.Solid lead 2.5 mm?® (max)
Twisted lead ¢ 1.5 mm?* (max)

(AWG No. 14 or equivalent)

When using a twisted lead wire, care should be taken
to ensure that the lead wire 'is not projected from

the insertion hole.

When tightening the terminal screw, make sure that it
is not tightened excessively. (Tightening torgque:
About 5 kg-cm) '

When using a rod type clamping terminal, use of the -
following terminal is recommended.

Maker -+  Phenix Contact Co., Ltd.

Name of product: ' Ferrule, without insulating
collar




Kind Part No. | A (am) | #4C (mm)
d4C
For 0.5 sq 3200218 & 1
| i
‘ A l For 0.75 sq 3200221 6 1.4
For 1 sq 3200247 6 1.6
For 1.5 sq 3200263 7 1.8

© Connection of PYZ9, PYZ7 and PYZS5

For connection, use round type or fork type M3.5

clamping terminal. The maximum outside diameter of the

terminal skould be less than 8 mm.

o Caution prior to use N

. To clean the front panel of the instrument, do not

use benzine, thinner, etc., as it damages the panel.

It should be washed with water or scapy water until
the dirt and dust are removed. (The front panel of

the instrument is water/dust-proof type based on IEC

IP65 standards.)

. Do not use any tool having a sharp tip when operating

the keys on the front panel.




11,

SPECIFICATIONS

Table 11-1

Input signal

Control output signal

Control action

Indicator accuracy

Operating cycle
Indication system

Effect of external
resistance

Attachment

Power supply

Power consumption
Enclosure case
Ambient temperature

Ambient humidity

Thermocouple/resistance bulb, 1 to 5V DC, 4
to 20 mA DC.

Contact (AC 220V, 3A, le contact),
4 to 20 mA DC (load resistance: less than

600Q)

SSR drive (24V DC typ./60mA at ON, DC 0.3V
max at OFF)

PID action (2-position éction, proportional
action possible)

+0.5% full scale *1 digit (better than
400°C with R, B, S thermocouple)

AN

0.5 sec
7-segment LED, 4 digits

About 0.5uV/Q (Thermocouple input)
Reading 0.015%/Q (per wire), resistance buldb

High/low alarm (PYZ4: high or low alarm)

Alarm output: AC 220V, 1A, la, 2 contact
(PYZ4: 1 contact)

Heater break alarm (Connecred to separately
installed Fuji's CT)

Alarm output: AC 220V, 1A, la contact
AC85-265V, 50/60 Hz
Aboutr 10 VA
Plastic housing
-10 to +50°C

80% RH or less




Table 11-2 Input specification
Type of input [ Range (°C) Range (°F) Remarks
Pt 100/IEC 0 te 50 ... 400°C 32 te 122 .... 752°F |. Accuracy at range
~150 to 200°C -238 to 392°F set below the
-100 to 50 ... 200°C ~148 to 122 .,, 392°F minimum range cannot
be guaranteed.
0 to 200 ... 1000°C 32 ro 392, ... 1B32°F PV(°F) = EPV(°C) - 32
K 0 te 200, ... 1200°C 32 to 392, ... 2192°F (NBC standards)
R 0 te 1000, ... 1600°C 32 to 1832, .,. 2%12°F
B 0 to 1500, ... 1B00°C 32 to 2732, ... 3272°F
T =200 to &400°C -328 to 752°F 441
=100 to 200°C ~148 ro 392°F
0 to 200, ... 400°C 3\2 to 392, .., 752°F
E 0 to 200, ... 800°C 32 to 392 ... 1l472°F
5 0 to 1000, ... 1600°C 32 to 1832 .., 2912°F
DC4 - 20mA
=1999 ... 3000 o
~1999 ... 3000
DC1 - SV
Decimal point can
be added.




12. ORDERING CCDE

Table 12-1

12345678 910 diglt

P Y]Z ’1 - v Description
; 70! U | Front panel size
A »-;--:-'--.-;--:--:--‘ LB x 48 mm
Sheseetecrdecared 48 x 96 ™
' ] L] ]
Therefeameccocimeaed 72 x 72 @mm
L] r ]
gfp-req-c—-mcdod 96 x 96 mm
. E Vot Input signal
'I":'-:""\“:'—:-' Thermocouple (°C)
R}cte e eq=epum—| Thermocouple (°F)
Nl e Resistance bulb, Pt 100, 3-wire, (IEC) (°C)
s --l.:..---;--.;--:—- Resistance bulb, Pt 100, 3-wire, (IEC) (°F)
1 N ]
Al doeequp mind DC 1 - 5v
Blclutomaloaedd DC 4 - 20 mA (I/V converter (2500) mounted ouside)
: : ' : Control outpur 1
Ap-t--cte--e4-4  (Contact reverse PID output
Bf---+4-4--+-{ Contact direct PID output

Cpo---v-y--=q4 SSR drive reverse PID ourput
pleteeoh-i.acl SSR drive direct PID output

E : o DC 4-20 mA reverse PID output
F

bl oo qe gonded

' o DC 4-20 mA direct PID ourtput

n--p--—‘lc -.--I--
! 3 ¢ | Control output 2 (Not for PYZ4)
Y"“:“f'%" None
A== —-la Conzact reverse PID output
i .--—-:--:-J... Contact direct PID output
c e eeemganL- SSR drive reverse PID output
D ___.‘-__.3__:“ SSR drive direct PID outpur
N DC 420 mA reverse PID output
:E "7 DC 4-20 mA direct PID output
-2 o pe e

Jt Attachment
0 -4 None
1test4  Uith high/low alamm
Zhk=0- With heacer break alarm
3 --4 With high/low alarm + heater break alarm

41 ~=1 With ramp SV
5'~-—] With ramp SV + high/low alarm

Mounting socket ordering (PYZ4)

Type Mounting Application
ATX2PSB Panel flush mounting
ATX1INS (US SOCKET) Panel flush mounting For non alarm
TP28S Wall mounting type
TP28X Rail mounting
TP31188 Panel flush mounting
11GB Panel flush meounting
TP3118 Wall mounting For alarm type
TK7A5807F9 Rail mounting




N TOTAL
® o Setpoint function TEMPERATURE
INSTRUMENTA"I;I(E)I\;’

The ramp to setpoint function (ramp SV) is 1 N
. means of controlling the rate of ascent or
iascent for your process. The value of this is, P.C. BOX 1073, 30 KRUPP DRIVE UNIT #1
WILLISTON. VT 05495-1073

_Z properly applied, it will eliminate over- PHONE: (802) 863-0085
;noot and updershoot problems. This is especially H&ﬂm5354w3
.mportant with applications involving high

-owered heaters that tend to rise rapidly in
emperature and are, thus, prone to overshooting setpoint by a considerable

.mount.
The heater break alarm function is not available when the ramp SV

‘aature is ordered.

seration of the ramp SV function

In the second menu/table of parameters you will find a parameter
abeled "rs". When you have arrived at "rs", depress the data key and
arer a value of 1. This will enable the ramp SV feature in your PYZ
sntroller. If you leave this parameter set at 0 your ramp SV function
{11 remain disabled.

In the first menu/table of parameters you will find a parameter
zbeled "srr". When you have arrived at "srr" you will depress the data

and enter the amount of units per minute that you wish to ramp either
nr down.

For example, if you wish to go from ambient, which we will say is
) aegrees F, to a setpoint of 500 degrees F in a period of 15 minutes,
ou perform the following calculations:

500 - 70 = 430 .

430 divided by 15 minutes = 28.66 degrees rise per minute.

Thus, you would put 28 or 29 for the data entry information in
. If you wish you may add a decimal point, which is reached on the
~d table of parameters at parameter "p-dp"”. By adding a decimal point
>u can increase the accuracy of your ramp rate. Thus, refering back
s our example, you could enter 28.6 in "srr" instead of 28 or 29.

. Once you have entered data in "srr" and have entered it properly
sto the controller, the controller must be reset (shut off then on
zain) in order to begin using the data.

. When the ramp SV function is in operation you will note that a
-een LED on the right side of the "SV" display will be flashing.

~ce the unit has finished its ramp cycle, which will be when the con-
-oller reaches its setpoint, the green LED will cease its flashing and

12 controller is now out of the ramp SV mode.

srr

It is possible to start up in the ramp SV mode automatically by
:aving the ramp SV enable function in the second table of parameters
-s) in the "1" position.

The controller will not ramp to setpoint once it has reached set-

‘nt, as in the case of a process upset. If you are maintaining a

.in temperature or pressure and you suddenly nave an upset and lose
..erature oOr pressure, the controller will not ramp back to setpoint.
.e controller will act within the PID parameters that have been entered

the operator prviously to reach its setpoint again.

—mm————~ g e TLIOS C DRACECS CONTROL 'NSTRU?.‘.ENT:\TIO"-




Igniter & Pilot Timers

OMRON

f Solid-State Timer

1/16 DIN, Digital-Set Timer with
0.1 Second to 9,990 Hours Range

B 8 field-selectable operation modes
B Universai AC/DC supply voltage

timers available

W Operations include ON-delay, Repeat
cycie, Signal Interval/OFF-delay,
Signal-OFF delay (I and II), Interval, Cycle
and Signal ON-delay/OFF-delay

B Selectable no-voltage start, reset, gate
and check inputs expand capabilities

B Time remaining LCD bar graph and LCD
output status indicator

W Panel mounting adapters, sockets, and
accessories may be ordered separately

Ordering Information

® TIMERS
Add the supply voltage to the part number when you order ON-delay only timers H3CA-8 and H3CA-8H. For example,
HICA-8H-AC/100/110/120.
Timing tunction 8 lield-selectable functions ON-delay only
Contact | Time limit SPDT SPOT SPOT DPDT
fype Instantaneous - - SPDT ‘ -
Terminal form 11-pin round socket Front mounted | 8-pin round socket
screw terminals
"Part number H3CA-A H3CA-FA H3CA-gH | H3ICA-8
Supply | AC 24 to 240 V, 50/60 Hz or Specify 24 V, 100/110/120 V, or 200/220/240 V; 50/60 Hz
voitages "5¢ 1210 240 V Specity 12V, 24V, 48V or 110V

M ACCESSORIES

Spacer

Description Part number,
Sockets | H3CA-A timer Boftom surface or track mounting, top screw terminals P2CF-11
Back mounting, for use with Y92F-30 mounting adapter, boftom screw terminals P3GA-11
H3CA-8, Bottom surface or track mounting, t1op screw termnals P2CF-08
H3CA-8H timers | Back mounting, for use with Y92F-30 mounting adapter, bottom screw terminals P3G-08
Panei mounting Fits behind panel. ideal for side by side instailation. Use P3G3-3 sockets, Y92F-30
adapters Installs through panel front; timer face fits bezel, rear of imer clips to adapter. YS2F-70
Use P3GO-0J sockets. Fits 65-66 mm (2.56 - 2.59 in) x 52-53 mm (2.04 - 209 in)
panel cutout. Charcoal gray face plate measures 88 H x 58 W mm (3.46 x 2.28 in).
Installs through panel front; timer face fits bezet, rear of timer ¢lips to adapter, Y92F-71
Use P3GJ-D sockets. Fits 55 x 45 mm (2.17 x 1.77 in) panel cutout. Charcoal gray
face plate measures 58 H x 50 W mm (2.28 x 1.97 in).
Protective cover Hard plastic cover; not for use with Y92F-70 or Y92F-71 panel adapters. Y92A-488
Soft plastic cover; not for use with Y92F-70 or Y92F-71 pane! adapters. Y92A-48D
Mounting track DIN rail, 50 cm {1.64 ft) length PFP-50N
DIN rail, 1 m (3.28 ft) length PFP-100N
End plate PFP-M
PFP.S

69
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omron

H3CA

B RANGE AND OPERATION MODE SELECTION

H3CA

Time umnit Timing range Mode QOperaton
01s 0.1 1o 99.9 seconds A ON-delay
5 1 to 999 seconds B Repeat cycle
0Tm 0.1 to 99.9 minutes C Signal Interval/OF F-delay
Time unit m 1 to 999 minutes D Signai OFF-delay |
eiactor 0.1h 0.1 10 99.9 hours E Interval
h 1 10 999 hours F Cycla
10h 10 to 9990 hours G Signal ON-deiay/OFF-delay
Time settng swiiches H Signal OFF-delay |l
Specifications
Part number H3CA-A ] H3CA-FA H3CA-8H [ H3CA-8
Supply AC 24 to 240 V. 50/60 Hz 24 V, 1007110120 V, 200/220/240 V; 50/60 Hz
voltage Dc 1210 240 V 12V, 24V, 48 V, 110 V, (permissible rippie
factor: 20% max. using single-phase, full-
wave rectified power sources)
COperating voltage 90 to 110% of rated voltage
Power AC VA 10 VA
consumption DC IW 2w
Timing 8 heig-selectable modes: ON-delay, Repeat | ON-detay only
functions cycle. Signal Interval’OFF-delay, Signal ON-/
OFF-detay, Signal OFF-delay {l and 1i),
Interval and Cycle
Start. reset, gate inputs No voltage fNo vollage - -
Controt  |Type Time limit SPOT SPDT DPDT
output Instantaneous - SPDT -
Max. load 3 A, 250 VAC {pt. = 1}
Min. load 10 mA, 5 VDC :
Repeat ancuracy +).3%. £0.05 sec (includes variation due to voltage and temperature changes)
Setting ermor 10.5%, +0.05 sec
Resetting system Power-OFF, external and self-reset Power-OFF
Resetting time 0.5 sec max. 0.1 sec max,
indicators Time Remaining (LCD bar graph). Output Status (LCD message}
Matenals Plastic case
Mounting Panel, track, surface
Connections 11-pin round socket | Terminal screws 8-pin round socket
Weight 110 g (3.9 02) 190 ¢ (6.7 02) 110g{3.802)
Approvals uL Recognized, File No. E41515
CSA Centified, File No. LR22310
Others SEV, File No. 1021
Operating ambient temperature -10° 1o 55°C (14° to 131°F}
Humidity 35 to 85% RH
Vibration | Mechanical durability 10 to 55 Hz; 0.75 mm (0.03 in) double amplitude
Matiunction durability 10 to 55 Hz; 0.5 mm {0.02 in) double amplitude
Shock  [Mechanical durability 100G
Malfunction durability 10G
Vanation due to voltage change See "Repeat Accuracy”
Vanation due 10 temperature change | See "Repeal Accuracy”
Insulation resistance 100 M2 min. at 500 VDC
iglectnc strangth 2,000 VAC, 50/60 Hz for 1 minule between current-carrying and non-cufrent-carrying parts
and between contact and control circuit
1.000 VAC, 50/60 Hz for 1 minute between non-continuous contacts
Service lite Mechanical 10 million operations minimum (under no load, at 1,800 operahons/hour)
Electrical 100.000 operations minimum at maximum ratings
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Engineering Data

M ELECTRICAL SERVICE LIFE

10.000
. 7oo0
é’ 5,000
8 2000 ,
a
¢ N |
2 1.000 A -
o 700 RSN
= SVDC LA - Trms
) A% Y
§. YRR { 24 VDT pt
4 Vi AR
) 300 \\\\ — P
8 10| )\ ——
v} 70 TS50 VAT pi = 0A——— 0 VAE Bl
w T
0 1 2 3
Load current

Timing Charts

In the schematic diagrams, each thick line indicates the external wiring necessary for the selected operation.

M (H3CA-A, H3CA-FA
Mode A ON-Delay

Power-ON Start/Power-OFF Resetl

The start terminais are connected. Timing starts when power I1s 210 [N — e B
applied. The output is energized when the accumulated time Paws (A-AT) L oFF T R W
equals the set time. The output remains energized until power is T R ! i ]
disconnected or a reset input is applied. Start 3.6 | e ey P —— -
(XC1) L OFF sl BT S
Reset 3-7 ™ ! | -
X-B1}  orr { ! ’
o ! |
Comrol 9-1 ; : | !
cutput NO (15-18) [orr . .
Time-out } ]
inoxor
Remammg
hme whcator
t{=sotime Ri=resetfime 14 = less than sef bme
Signal Start
Power is applied continuousty. Timing stants at the leading edge
of the stan input. The output is energized when the accumu- —
lated time equals the set time. Subsequent start signals during Power  2.10 " ON welwem
or after timing will not be accepted. The output relay will remain AVAT) e LS vl o
energized until a reset input is applied or power is interrupted. n ;
Slart 3-8 - b |
Xt oFr .
Start signa “ow - |
Aeset 3-7 . a
h X-B1)  _ oFF _‘|_ ' n
Reset signat Control  9-11 I-DN 19
9 output NO (15-18] . 0FF S . 2
- i
Tirme-out : l 1 I |
mldncamr LoFF , } . I -
Remaeng o ‘ : - "
UMe INoMCRIOS % i Lthtg, L .
Lasottme 1-a=less [han sl Lme
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In the schematic diagrams, each thick line indicates the extarnal wiring necessary for the selected operation.

Mode B Repeat Cycle

Signal Start

Power is continuously appiied. The OFF/ON cycle is initiated at

I
) . ©n -
the leading edge of the start input. The output relay will be OFF Powar (i._,{g ~= e He e e S
tor the set time and then ON for the set time. This cycle will be - . . ;
repeatad.until a reset input is applied or power is disconnected. Stan 3.6 OM b l ' | - ‘ !
(X-C1) _ oFF I . |
Stan sgnal "N b i H
Rasat 3-7 ! ] ' 1
o x-89 L orr I T
p Controt  9-11 [ | " r ]
Roset sgnal autput NG {15-18) | of s Lt ]
i
Tima-out . T o 77 i '
indicator e i ! - T l
ey [ v o
time indicator { 0% % oo A E
(AC/DC) tesathime 1-a = less than seT ume
Power-ON Start/Power-OFF Reset
The start terminals are connected. Timing starts when power is Power  2-10
applied. The output relay will be OFF for the set time and then ON (A-A)
for the set time. This cycle will be repeated until a reset input is
applied or power is disconnected. Stan 3-5
(X-C1)
Asset 3-7 .
x-en !
Commt 9.1 i O

output NO (15-18} © %+

Time-out
inchcator
Remaining
time indiCHor
L=SetUme -4 = loss than set hme
Mode C  Signal Interval/OFF-Delay
Power is continuously applied. Timing begins on both the 18a0ING  pover  2.10 =N miree i T T -
and trailing edges of the start input. The output relay is energized (A7)
during timing. Once the timer has timed out from the trailing edge,
it resets and is ready for subsequent start inputs. Stan (xa-é:s]
Start gnal . Resst 3.7 !
X-B1) . oFe
Cowol g-11 . 1
output NO (15-18) - yer b 1_
Time-out ;o r
indicator | orr :
Remauning 100 ” p-‘
time indicator [m‘ 27 %\’. ? [>

1 = sat ume

1-a = loss than sel ime
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In the schematic diagrams, each thick line indicates the external wiring necessary for the selected operation.
Mode D Signal OFF-Delay {l)
Power 15 continuously applied. The oultput relay is energized at R — = -
the leading edge of the start input. Timing starts at the trailing Powsr 2.1 N —
edge of the start input. The output relay is de-energized when the (A-AD T e |
accumulated time eguals the set time. Stan 18 [ N : r —
Stan signai XL Lorr L f "-- .
o Reset 3.7 [ : . -
(X-81) | oFF | | { ‘ —
‘ } L
Conrol .1t ["" s I s B =t
output NO {15-18) | ofF - Ly -
Time-out [ ™ 2
nchcator oFF .
Remawung 100% rore TN
(AC/DC) vme Indicator [0* L A
{=setbme -a = less than set ime
Mode E Interval
Signal Start
Power is applied continuously. Timing starts at the leading edge of T i
. . j g Power  2-10 [ ON e -
the start input. The output relay is only energized during timing. AR | opp L #i
The timer is reset when power Is disconnected or a reset input is ~ ’ t !
applied. Stan a.s [ov | . .
(X-C1) [oﬂ' JIZI ,-’ 7 ﬂ '
. | i
Stan signal Reset 3.7 [ on Mmoo -
x-81 | ore - : I n '-1
H ; ! ]
Control  9-11 | 0N [ P e
ouput NO (15-18) [aﬂ' r"““ o | — !
o~ .
Twne-out L, #/- 27 . Y
indicator [DF‘ : /], | 27 -
! | .
s [T P s
nme indicator [m % . ’///s,\w
tasettime t-a = lgss than set ime

Power-ON Start/Power-QFF reset

The start terminals are connected. Timing starts when power is P 2.10 [om
applied. The output relay is only enargized during timing. The M aAn [ . Fres
timer is reset when power is disconnected or a reset input is il
appiied. : Start 3-6 [ me
-C1) Lorr IS
Reset 3.7 [ o
(X-B1} | ofF
Control  9-11 [ oM
ouiput NO (15-18) | ofF
Time-out rom
incheator Lorr :
i
Remarning T g%

ume indicator L%

t = soi time

1-a2 = igas than set tme

73




74

OmRroN

H3CA

H3CA

In the schematic diagrams, each thick line indicates the extarnal wiring necessary for the selected operation.

Mode F Cycle One-Shot

Power-ON Short/Power-OFF Reset

The start terminals are connected. Timing starts when power is Powsr  2.10
dpplied. The output reiay will be OFF for the set time and then AA) e 5 - !
ON for the set time. The timer is reset when power is discon- ) - i
nected or a reset input is applied. Stan 3.6 T
- (X-C1) . JFF . T
-y
Reset 3-7 i I I
{X-81) _FF 4 n
Conired 9.1t T
output NO (15-18) _ OFF
Time-out __ on
nchcaror L oFF
Aemaining T
(ACDC) nme ngicator _ 2
1= el tme  1-a = sy than sef tme
Signal Start
Power is applied continuously. The OFF/ON cycle is initiated at o ———— — e
the leading edge of the start input. The output relay will be OFF Powsr  2-10 N
for the set time and then ON for the set time. The timer is reset ANAT | gre -
when power is disconnected or a reset input is applied._ St 3.6 © N D h
(X-C1) _OFF ;
Start sipnal Resat 3.7 _ON ' : ‘ -
P KBY) e — i D 1 1
—G 00— Cortral 9.1t ‘™M t 1 !
Resar signai ouiput NO (15-18) _ oFr e

Tima-out
nchCaroe
Aemaining
time ndicator
(AC/DC) t=settme t-a s iess than set ima
Mode G Signal ON-delay/OFF-delay
Power is continuously applied. Timing begins on both the leading . [ e Y e
and trailing edges of the startinput. The output relay is energized Power  2.10 i mm———— ¥ -
when the accumulated time from the leading edge equais the set AT e e | — —-
time. It is also energized for the set amount of time from the e T om __—’ crmsees ’ i
trailing edge of the start input. . stan (,(ch, T I N ’_-] ! e i
Stan sgne Resen 3.7 M . o =
o {X-B1) k¢ - ; - - n
- T ri—-’ T . ;
Control 9.1 ——I r——
eo (7] outpws NO (15-18) _ oF ¢ - et "
ren r——-—-l ’[——-—q ——
O m;?:r‘ i. wE - - A i L
°¢ R " 07 ; } .
omoraer o SIONISNNISISNON
{AC/DC) {=sethna I-& = lgss than set nme
Power
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tn the schematic diagrams, each thick line indicates the external wiring necessary for the selected operation.
Mode H Signal OFF-Delay (ll)
Power is continuously applied. Timing starts at the trailing edge of = e e
the stant input. The output relay is energized during timing. Power  2.10 J‘ o™ — RN ER
(A-AD oy ‘ T——
i H
Start 3.6 | ™ ; Ebarsay
$tan signay el L | 1 ' [~ 1
S Resat 3.7 om I ! Ii
a1 | pee .
Control  9-11 % " =
output NO (15-18) [.)rt — : F"!
Tirw-out e | " i —
indicator [ OFF r—l

]

Remaung |' 0%

, .
B PP,

bme indicator L 2%

_tesettme  I-a = less than set ime

W H3CA-8 -
S, e < 'F
or 0 4
Power comactNO (8-} [ o T =
Remarung oo |,
Mo mdxalor [ s
— [ zz s
B H3CA-8H

Dimensions

Unit: mm (inch)

8 TIMERS
H3CA-A

__Timed

contact

Panel cutout
(187
50

44— 11

DIN 43700

75
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1

In the schematic diagrams, each thick line indicates the external wiring necessary for the selected operation.

B H3CA-FA

r e | ?

s——r Mounting holes
7 f )
| 60 .
u ]i . C@R26)
1 ; ] .
35 .- $
| © ne=
. e

Note: When mounting two or more

et 5 —5
i o Lmers next 1o ONe ENOhET,
[‘* aliow 10 mm (0.39 in} betwesn
404 tmars (dimension L.
(2.98)
Panel cutout
o 50
30}
0.Th n

rpLt

O S

754,

{297

T I¥1

Nate: Recommencad pane! '
thickness is 1 10 3.2 mm.

Panel cutout cordorms to
DIN 43700.

B SOCKETS
11-Pin Sockets for H3CA-A

P2CF-11 Bottom surface ot track mounting socket

Terminal arrangement  Mounting holes

=

Tw 4.5 clia. socket ~

(150

__r
ZT.

A51636.2

76

Terminal arrangement

0000

o°J0
0000

{Botiom view)
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8-Pin Sockets for H3CA-8, H3CA-8H
P2CF-08 Bottom surface or track mounting

M35x75 e e s Terminal arrangement Mounting holes

Twao 4 5 cia. of two M4
SOCKST MOUNtNG Noles

70 max, -3 - : E d

P3G-08 Back mounting socket

! !_
(1)
l
t

a1y Terminal arrangement

B PANEL MOUNTING ADAPTERS
For HICA, H3CA-8, H3CA-8H
Y92F-30 Mounting Adapter

Adapter installs behind the panel. It is ideal for side by side installation. Use P3GA-11 or P3G-08 sockets.
Panel cutout
05R

= -— ¥
i 1 ‘ Sockat e am
B J I

: . : " -
s : ‘_I 3 0.7
. , 11
. ) | Moie: Recommended
r A thickness

: [ is1103.2mm

Y92F-70 Mounting Adapter

Charcoal gray panel adapter installs through panel front. Timer fits bezel. rear of timer clips 1o adapter.

Use P3GA-11 or P3G-08 sockets. Panei cutout
Mounting pansl

Two 4.5 diameter mounong
holas tor panel adapter
Socket O5R ‘_____‘
max. -——sz;-sa—

65--66 %::.

|

Note: recommended pansl
guckriess 15 1 0 3.2 mm.,

77
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Y92F-71 Mounting Adapter

Charcoal gray panel adapter installs through pane! front. Timer facs fits bezel, rear of timer clips to adapter. Use P3GA-11 or P2G-08.

Pane! cutout

——45 —

0.5 A max.

l

55

|

Note: Recommended panel
thickness s 1 to 3.2 mm.

N PROTECTIVE COVERS

Y92A-488 Hard Plastic Cover

Y92A-48D Soft Plastic Cover

Hard plastic cover Y92A-48B and soft
plastic cover Y32A-48D snap onto the
front of the timer to protect against dust
and water. The Y92A-48B hard plastic
cover prevents accidental resetting.
Y92A-48D soft plastic cover fits snugly
over the front and alfows settings to be
changed. These covers are intended for
use in areas where unusual service
conditions do not exist.

B MOUNTING TRACK AND ACCESSORIES

PFP-100N/PFP-50N DIN Rall

PFP-M End Plate

PFP-S Spacer

[ — 4“3
48 27018, 1
AT L 3 [s— @
w f A ‘
AL et A ke 3 04 PP !l
a 7018
Connections
Part Input terminal numbers {no-voltage only) Power supply terminal numbers utput terminal numbers
number !Gate | Stant |Reset [Check |COM AC (common}, DC- JAC (hot), DC+ [Type COM | NC |NO
H3CA-A | 5 6 7 4 3 2 10 Timed contact 1 8 9
H3ICA-FA| D1 c1 -} £1 X A2 Al Timed contact 15 16 |18
H3CA-8H| - - - - - 2 7 lnstantaneous 1 4 3
Timed contact 8 5 6
H3CA-8 - - - - - 2 7 Timed contact 1 4 3
Timed contact 8 5 6
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B CONTACT SIGNAL INPUTS

Input Signal Requirements HICA-A
Resistance 1 K max.
Aesidual vottage | * V max. when the contact makes l
Contact matenal | Golg-piated contacts recommended
Reset ISlan lGnn Check
nput, iy
HICA-A T T ”T ”"'T et

« Stat input contact between terminais 3 and 6.
+ Reset input contact between terminals 3 and 7.
* Gate input contact between terminais 3 and 5.
. ) H3ICA-FA
+ Check input contact between terminals 3 and 4.

H3CA-FA —l
+ Start input contact between terminals X and C1. QBETE ’]Hml Hstart I_Gal.

it
« Raset input contact between tarminals X and B1. -ll i et

« Gate input contact between terminals X and D1. EEEEE
» Check input contact between terminals X and E1. ceoca

1518]e ] x [a2]

2
Check
nput

wer.

P

i

&

W SOLID-STATE SIGNAL INPUTS

Input Signal Requirements Solid-State Inputs (Not Open Coliector Typs)

Proximity and photoelectric sensors often have

Input type Open callector transistor NPN or PNP type solid-state output circuits and
Voltage when cotlector is OFF 20 V min. rated supply voltages ranging from & to 30 VDC.
Saturated voitage when transistor is ON 1V max, Tt"he;_e signals ?’3 applied to the timer according to
Collector curent 50 mA max. the |§gram belaw.
Inpgl current between ?olleqor and base 0.5 uA max. Soiid-state cxeur (proxmmay
Resistance when transistor is ON 1 KQ2 max. SONSON, PrOXWTHTY SNSOL. #iL.)
Residual voltage when transistor is ON TVmax. -
Resistance when transistor 1s OFF 200 KQ min, o
' ' {Connact Resat nput batween
rmnals J and 7. and Gate
input betwsen terminals 3 and 5.}

H3ICA-A and H3CA-FA

Solid-state input terminal connections are the same as those
for contact signal inputs.

B CUMULATIVE TIMING _— =TT LeLesetime
Power 2-10 N mm— e

Using the Gate input with ON-Delay (A1AZ) | e e T i

When the gate signal is closed. timing is temporarily Start 3-6 " r] '

stopped. When the gate signal opens. timing resumes (XL ek :

at the point of interruption. The gate input terminal Gate 3.5 !._I'f"”"‘““"

permits the timer to sum up times t, and t, as shown X1 e —=

in the timing chart. g
Raset -7 s !—]

X-B1F e

s

Control 9.1t ™ : I_—I —
ouput NO  (15-18) . - '



80

H3CA OmRronN H3CA
B CHECK INPUT a
— 1-a
ON-Delay Operation R o — [
. , . 3-6 [ON = ' [—— —
When a no-voitage input signal is applied to the timer dunng Suan ixCn LOFF n '
the lapse of a set time. the remaining set time will become Q Check 3-4 ON —
and the timer will enter the next control state. Alsc, while the (X-E1) LFOFF h : -
Check Signal is applied. the elapsed time measurement of the Reset 3.7 [OM | | ' ’
set time is not performed. The Chack input is especrally useful (X811  “OFF ! — g
where ON-delay override may be desirable. Conirol 9-11 TON I 1
outpul NO  (1518] L OFF 1
t- & = fota than sel ume
Repeat Cycle Operation —t—t _f_a A _ta .'..i Jad
The Check input signal in Repeat cycle mode allows Fower A ig;‘; f i
the umer to be used like a binary fiip-flop or alternating Sun 2.6 [ON L i
relay. Set an unattainable time. such as 999 hours, (XC1) [ OFF - — T
Apply the no-voltage Check input to shift output status Check 3.4 [ON ' l : '__l n
from ON ta OFF, or vice-versa. Jumper terminais 3 and & -1} [OFF -
(X and C1) to short the start function. The Check input Rese! 3.7 [ON ! R R
then controts the cutput relay like a flip-flop or alternating x-81) LOFF + 1 : 7
relay. This may be used 1o alternate wear on main and Control 95-11 [ON —_
pAND  (1518) | OFF 1l — —

secondary equipment such as pumps,

Installation

te

S bme ! a = lass than st time

B PROPER INPUT CONNECTIONS (H3CA-A, H3CA-FA)

The neutral or common of the power supply is cennected
to terminal 2 (A2) of the timer. Terminal 10 {A1) should be
connected to the “hot” or positive of the power supply. Do
not apply voltage to Check, Gate, Start and Reset inputs.
These are no-voitage type inputs.

B PROPER QUTPUT CONNECTIONS

Design your control circuit using the output relay contacts to
swilch the load. Never switch a load with the contact that
Is being used as an input signal. The timer's circuitry may
be damaged.

{Inpulmﬂhcl
Power
supply

ACorDC 4,567

5,
l C.G.5.R, |

N

|
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Operation

W SELECTING TIME RANGE

Use the nghtmost pushwheei switch te select the
time rangs. Use the thres center pushwheel
switches to salect the time setting betwean 000
and 998. For ranges with 0.1 time units, the
decimai point is assumed 10 be between middle
and nght digits.

OmRoN H3CA
Time unit | Timing range

E‘”‘" 01s 0.1 to 99.9 seconds

. [ 1 to 999 seconds
G 0CEo 0.1m 0.1 t¢ 99.9 minutes
Operanon BEEY Time urn m 1 t0 999 minutes
cior LK A seiecior 01h 0.1 10 99.9 hours
h 1 to 999 hours

10 h 10 to 9990 hours

Time satong swiiches

B SELECTING OPERATION MODES (H3CA-A, H3CA-FA)

The operation mode is selected by the
leftmost pushwheel switch.

z
g

Qperation

ON-delay
Repeat cycle

Signal Interval/OFF-delay
Signa! OFF -delay |

Interval
Cycle

IOT"TmMoOoO|ox

Signal ON-delay/OFF -delay

Signal OFF-gelay Il

B CAUTIONS

Do not changs the time unit or time range while the timer is

in operation. Otherwise, the timer may malfunction or be

damaged. Be sure to turn off the power supply to the timer

beiore changing any of the selections.

Mounting

W PANEL MOUNTING
Using Y92F-30 Adapter

insert the timer through the pane! cutout. Push the

Y92F-30 adapter from the rear of the timer as far forward
toward the panel as possible. Wire the P3GJ-22 socket,
then push it onto the rear of the timer. Then, tightan the two
retaining screws. To releass the adapter, lift the tab at the

rear of the adapter.

Several timers may be mounted

close together using Y92F-30 adapter as
shown here. When mounting two or more
timers in a vertical line, arrange the
adapters so that their molkded tabs are
positioned on the right and left sides.
When mounting two or more timers in a
horizontal line, arrange the adapters 50
that their molded tabs are positioned on
the top and bottom sides.

Panel cutout for side-by-side
mounting of two timers

[]
03
457
177223020,

0§
L. I —
11662399,

81
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Using Y92F-70 and Y92F-71 Adapters

Install the H3CA timer. face first, into the back
side ot the Y92F-70 or Y92F-71 adapter so the
bezel fits snugly. Be sure the retaining cfips at the
back of the adapter fit into the slots on either side
of the tirmer. Compress the top and bottom tabs
of the adapter then push the adapter through the
front side of the panel cutout. Be sure the tabs
extend after installation for a

secure fit,

To remove the timer from the adapter, unclip the
two retaining clips at the back of the adapter. To
remove the adapter and timer from the panel as a
urit, compress the tabs behind the panel and
push the unit out the front of the panel.

installation Remova!

Mountng tabs Panei

etaning clips
for nmer

Mounhng 1abs

B TRACK MOUNTING
H3CA-FA with Built-In Track Adapter

Mounting

First hook part A" on the rear of the
timer onto an edge of the track. Then.
press the timer in direction "B" until the
tatch on the bottom rear of the timer
locks securety.

Removal

Pull the latch "C" with a flat-blade
screwdriver and remove the timer
from the mounting track.

P2CF-121 Socket

For HICA-A, H3CA-8 and HICA-8H

Mounting

The P2CF-J2 socket has two hooks
that secure the timer to the socket.
Be sure to aliow at least 20 mm
{0.79 in) clearance above and below
the socket 1o gain access and to
release the hooks for servicing and
maintenance. Insert timer into the
socket. Latch hooks. Then clip rear
of the socket to the track. Push the
bottom onto the track until the latch

hooks securely.

Removal

Puil the latch on the socket with a flat-blade
screwdriver and remove the timer and socket
as one unit.

NOTE: ALL DIMENSIONS ARE iN MILLIMETERS. Te converl millimeters into inches divide by 25.4. ]

Cat. No. L21-E34
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OMRON

Model H 5 A QUARTZ
INSTRUCTION MANUAL

Model HSAN QUARTZ TIMER

This manuai primarily describes precautions
required in installing and wiring the timer.
When using the timer, please refer to the
pertinent catalog for detailed information.

OMRON TATEISI ELECTRONICS CO.
0613404-6D




EUIMENSIUNS

BMPANEL CUTOUT

(Panel cutout contorms
to DiN 43700)

] =i

i

_- Thickness
1~5an

ov)

M CONNECTIONS

i
8

(+12v)

slofwfulwe]nfw

Powe supuly o
=] cwvacws
[

e

i

1J2j3fafsfe]

I {vacant)

{vacant)

. NOTE:

Ihhwmmm(—lmﬂvdm
supply to terminal 1 and {+) polarity to terminal 2.
zmwwm:emmmmamm
versions: 12 to 24, 48, and 100 VDC types.

3. Never use the vacant terminal for any purpose.

4. Connections of gate and reset input give an example of using
acontact. . - - .

=== ————"

| Model HSAN timer can supply 448 specifications by selecting UP or DOWN display, - |
I mmmmm«mummmmmud

L

the solid-stats output with internal rotary DIP switches and slide switches., - |

—— e 1]




EPROGRAMMING OF
SPECIFICATIONS

STEP 1 TAKING OFF THE CASE
Open the transparanmt front
cover and loosen the scrw
as in the nght hand picture.
And then, draw out the body
of the nmar from the case.

{When putting it back iInto
the casd &fte rogramemeng,
insert the body strmightly
o the case untll it stops,
Then, tighten the acrew uett
it is mounted compietety.)

STEP 2 SELECTION OF
SPECIFICATIONS
By changing the posttion of the rotary switches and the
slide switches on the board. various functional specifi-
cations &8 shown in the figure below can be selected.
As 10 memary protection type (—M type), however, the
¢hangeaver becomes effective only when the timer is
reget (external reset or manual reset). Without reset. the
tirmer cparates according to the previous specification.
Swi Swe2

Tuna rarge  No.

;
]
:
i

“wlalo|alw|nwl-]o
| =z

=

[ X ]

i
|

z|lo|wlx|nla|w]|=z
mim|oIQ|o{>»|wle

i
i

Glﬂn-u.un-n

SW8 (Voitage fevel in
aoiig-state output
operation)

SwW4 (Manual reset)

I Avaliable I L—H at time up
MNon-available H—L at time up
STEP 3 INDICATIONS OF
. SPECIFICATION ITEMS

sueoplied a8 an accessory and attach it below the sw-
tches on the from panel.

STEF 4 TIME SET

The rated time is determined by the digital switches in
the center of the from panel. When the rated time of
99minEgs or BOhSOmin is selected, any value sat to 6 or
more (i.9..6-0) in the order of X108 Or X10Min, respactively,
will ba read as 5. Note that unit, decimal point, and colon
{The sat vaius of the time can be Changed during opers-
ton,)

BHINTS ON CORRECT USE

oMEMORY PROTECTION TYPE

1. Since the power reset function is not provided fof

this version, Care must be sxercised as to the follow-

ing points.
The specification set 8t the delivery time from the
factory is as follows. Whaen power 13 10 ba applied
to the timer for tha first hme after delivery, the umer
must be reset by appiyng external of manuat inout.

STANDARD FACTORY-SET

SPECIFICATION ITEMS
Otrechcn of digiet dacley w
Tirw soschcasan QUOts-90 95u
Oparanan misiy N mooe
Marus meet Avaiabie
VoRage iwew of Len
BORC-ONNS DuBCRA §E W UD

i the speciication is changed dunng & power fail-
hre, the limer must be reset externally o manually
after the Dower recovery.
Failure to apply this reset input will cause the timer
1o cperate with the previous memory data.
2 The Type —M is capable of retaining memory for
soproximately 10 years after power failure. The battery
cannat be replacad.

» When the power voltage is momentanly relessed (ie.,
momentary power feilue) &t cantsin fixed intervals,
the condition of the HSAN-4D becomes as follows
depending on the length of the release time (ength
of the momentary power failure).

1. Power failure for 0.5 or more:

The timer is resst when power recovers and
power reset is sacuted.

2. Power failure for 0.01s or jesa:

Status before the power failure is heid.

3 Power failwae for between 0.015 and 0.5s:
Operation is unstable and the timer will funchon
according to either above item 1 or 2.

To hold the pravious status in the case of a power
fai'ure of 0.018 or more. use the Type HSAN-ADM.

o The timer has boen tested for the extemal impuise
voliages acroas the power supply terminals with the
stanciard waveform of 8KV, (i x 4048 comforming o
JEC-187 and for the extemal noisss with & noise Simy-
lator at 2KV, 100 pulss width and 1ns leading time. tn
case the impuiss voltages and noise voltagea exceed
the abova vaiues, it is recommendad to connect Q.1
1o 14F MP capacitor or oil capacitor tor AC across the
the supply termnals.

*ingtall the input signal resource aquipment, the wiring
for input signal rescurce, end the timer itbeif apart from
noise QeNerating sources and wirlng for high power
CRUSE NOIE.

eNever apply any voltages to the terminais 8, 9, and
10 from an extemnal circuit.

oNever fasten the tarminal screws too much when
clamping them.
o Avoid using the timer in the foliowing conditions :
= Location subject to cormosive gas.
={ ocation where vibrations and ahocks are too big or
constantly occur.
=Location where tha timer might be spiashed with
water of Oil.
= Location where there is much dust.
=Location where the timar might be exposad to the
diract ray of the aun.
*Location when the timer can be exposed 10 OIGanc
solvents (thinner or benzine), strong alkali and strong
acidic.

o The resiiusi voitage between the short-circuited ter-
mirmls when the ressl input and the gate input ame
turned on, is to be 3V Max.

*When using the timer in the condition subject 1o much
static slectricity, (which i caused by transportation of
molding materials and liquid materiais with pipes),
keop the timer from the generating sourcs of the static
electricity.

sin the case of impuisa voitage test or insulation resis-
tance fest with the fimer moonted on the board,
remove the timer body 10 separate the timer circuit,
This is to prevent degradation and damage to the In-
tonal circuit of the tmer dus 10 sneaking test voitage
into the input terminals when damage caused by tran-
siant voitage or insulation fawlt OCCUrs in some devices
of the comrol board.

*8ince the timer is provided with a switching reguistor
in its internal power supply Circuit, inrush curent will
be camed whan tuming ot the power, if the capacity
of the power for the timer is insufficient, the timer
Cannct start. 50, use the power which has sufficient
capacity.

® About built-in bettery. The fype with memory bacx up
function has & built-in ithium battary. Do not throw the
exhauated fithham battery in fire. Be sure 10 disooss of

cr e =
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ESWITCH OPERATION AND TIMING CHARTS
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BULLETIN

BULLETIN

@Dg00i4/800T

SELECTOR SWITCH INSTALLATION AND MOUNTING INSTRUCTIONS
INSTRUCTIONS DE MONTAGE ET D'INSTALLATION DU SELECTEUR
WAHLSCHALTER, EINBAU- UND MONTAGEANLEITUNG
INSTRUCCIONES DE IHSTALACION Y MONTAJE DEL CONMUTADOR SELECTOR
INSTRUGOES DE INSTALAGAO E MONTAGEM DO COMUTADOR SELECTOR

WARNING; Isolate before S&MVICING, install in suitabie enclosure. Keep
free from contaminants.

ATTENTION: Toujours couper toules soyrces d'alimentation avant de
commencer I'antretian. installer dans une borte appropnde. Proléger le
reiais contra les contamimnants

WARNUNG: Vor Wartungsarbeftien Anlage abschaiten. Die Gerate
mussen tn einem passenden Gehiuse eingebaut und gegen Ver-
schmutzung geschiiizt werden.

PRECAUCION: Desconéctelo antes de servirio. instalelo en una caja
apropiada. Manténgalo libre de contaminantes.

CUIDADO; Desconectar antes de usar. Instalar em caixa apropnada.
Manter livre de contaminanies.

ELECTRICAL CLEARANCE TO WETAL ENCLOBURE

OECACEMENT ELECTRIOUE DE LACCES AU COPFRET DE METAL

MINDESTABSTAND ELEXTR, KLEMMEN/METALLGEIALE
HUELCO MINIBHO ENTRE LAS BORNAS Y L CALA METALICA. "y
DESTANCIA LIVRE DES LIGAGOES ELECTRICAS A CAIA METALICA (4.4)
- ]
L (17.1) !
METALCO 1 k
A
aan [
R - " | k 1%,
u (127 4 (30.6)
_ D1y
(38.1)
19," o
posmons | 1%V (48.4) )
'T::E STELLNGEN | (48.4) - — _,(61-9)._.._
TR0 POSICIONES. | T—— 27/ 27/
wo i L " .
o O] juen] (Ol | [ ey

A/B/A|B|A|B

T (800T} < (800T)
! ( \l@ 672 | (18.8) | (57.2) | (835 | (8.9 | (s2.8)
\ 2. o | ave )| v [ ey | oays
612 | ) | 322 [ ¢vs | wal | g
( 800 -4 A 197/, F A | A " F oA
800H, (972} | (48.9) | (57.2) | (8335) | (828) | (s2§)

EXO B Pl B 1 A " | XA 4"

2 L B U B UT RN PR Y

\/ 151.2) | (48.0) | (57.2) | (63.9) (63.5)
(800T)
\]/ EXO L I 7 I A LA B LT
(57.2) | (48.8) | (57.) | (s3.5) | (83.5) | (#2.9)
% XN R A B VA I VAN U
(63.5) | (45.0) | 539 | (s35) | (s35) | (s3.9)
\/ LA En > o A L2
(e | (78.2) (78.2) | (x28) | (T8.2)
\I/ we |l v | » we | ¥
s2.8) | (70.2) [tis ] e
M ry r - F - r
(101.8) | 76.2) | (0r.8) | (7e.2) | (101.8) | (76.2)

40061-060-01(A)

Printed in U.S.A.

@ ALLEN-BRADLEY
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NUMBER OF GASKETS

NOMBRE DE
PANEL THICKNESS JOINTS DETANCHEE
EPAISSEUN DE PADIEA ANZAHL DEX DICHTUNGEN
STARKE 0N TAFEL NUMERO DE JUNTAS
t GROSOR DEL PANEL N WUMERO DE
ESPESSURA DO PANEL JUNTAS VEDANTES

16 Gage - '/,," (1.8)

s ()

12 Gage - 1, (2.8}
10 Qage - %/, (3.4)

=

" (4.8)

1

>4, (48) L_J (COUNTERBORE)
800T 80CH

50-80 LB-IN 25-30 LB-IN

{5.6-8.0 N*m) {2.8-3.4 N°m)

FLAT, SMOOTH SURFACE
SURFACE PLATE ET LISSE
FLACHE. EMENE ORERFLACHE
MIPEIE PMRE t
/
KNOB KEYING OPTION mmmmwm WWumwm mm""‘ DE LA $TATION
OPTION DE DETROMPAGE DU BOUTON BENESSUNG DER YORRCHTING csumecATIID UG
WAHLWEISE KEILVERBINDUNG REGINEN DEL NSPOSTTVD REGREEN . REGAEN OF EST)
OPCION DE CODIFICACION DEL MANDO CAADULCAD 20 MSTRUMEENTO CAMCIADE D0 COMPARTIAENTO CAMCIOADE DA ESTACR
OPCGAO DE ENCAIXE DO BOTAO

WEMA 1 NEMA 1
L@D WEMA & WEMA &
T #6 (M3.5) 800k 800T o £
4" (8) 48 (M4} 800 UL LISTED: NEMA 4, 13 ey e
s ] [
1Pe WEMA &, P84 WEMA 4, P9
mmamm WEMA 13, P68 NEMA 13, 4§
FICHE FOURMSE PAR LE CUENT) M 1 NENA 1
STECKER (XUNDENSEMGE LIEFERUNG) 800H a4 (=
CLAYUA (SUMNBSTRADA POR EL CLENTE) WEMA 4, 4 WEMA 4, 4X
FICHA (FORNECIDA PELO CLIENTE) UL LISTED: NEMA 4, 4X, 13 WEA 11 EMA 13
- WEMA 4. 13 NEMA 4. 13
. o —
NEMLA X, P00 WEMA 4IPS0
NEMA 13, WEMA 13,

—
B




ANS!

-
%] Price Designation

#755 or #1866 (6.3v) | 4 B00T-
o

#755 or #1866 (6.3v)
#756 (14V)
#7157 (28v)

#120MB (120v)
#120MB (120V)

#120M8 (120V)

Red
Green
Amber

Red
Green
Ambert

#24MB (24V)
#90MB (30V)

#755 or #1866 (6.3V) | * S0OT-NES -

#B2A {120V)

#755 or #1866 (6.3v) | . BOOT-NG5 17

#755 or #1866 (6.3V) | -~ BOOT-NES 3
#1756 (14V) hgr
#757 (28Y) 3
g #120MB (120V)
it A - #120M8 {120V)
.-.‘:-‘"\"-.-Q'(;.. g
“B0TGTIR 1 n #T20MB (120V} 3
.,‘,.....,_'_.#j;.;s.*.- °
Wl'_ -n _--‘ﬁ N ﬂed
%OTI&H fn Green 12
v e QIR Amber
BOOT-PTLIER . Reg
Early O B Green 12
ey Amber
129/ PTLSER -

B See typcal wing diagram on 479,
. tage ¢ mmhunmmvuuciocmmmmmmucﬁmmmm.mmcoomac.mtznmmwm

5
;

SPECIAL COLOR CAPS — The piiot
lights listed are supplied with a red color
cap, except the neon type which is sup-
plied with an amber color cap. The fol-
lowing colors are also available at no ad-
ditional charge:

Color Qresn Blue | White | Clear
Transtormer,

Full voitage,
Resstor
LED

A 8 w [

{ife| o
»

Neon A = - C

To order, change the fast letter of the
listed catalog number 10 the first letter of

the color desired.

LED PILOT LIGHTS -— The Allen-
Bradley line of high density LED (Light
Emitting Diode) indicator pilot lights is
designed for industrial environments to
provide long life, pius improved
resistance to shock and vibration. These
devices are available in amber, green,
and red lamps and utilize a standard
bayonet style T-3% lamp base. El

*Order Bulletin 800T, Series “T” Devices for NEMA Type 4/13 Applications.

B S
oA

iscount Schedule A3 35205

PTG T i
Pt N A e N R AR A T e

LRty

.

R T e e e T

type ANSI #1268 or #755 lamps in most sppéications. Full voitage LED lamps require the uss of # dedicated
voitage iampa. LED lamps provide an added degree of protection against shock and vibration.

FLASHING LAMP — Availabie only for
transformer type illuminated devices and

+ for 6 Volt full voltage type pilot lights. The
flashing lamp is compatible with devices
using 6.3 Vot #755 or #1866 miniature
bayonet bulbs only. To order a device
with fiashing lamp, add the letter “F”
before the first number in the listed cata-
iog number. Example: Catalog Number
8007-PF16R. Add $3 to the price. For
the flashing lamp only, order Catalog
Number 800T-N212 (ANS! #267) at $8
each. ‘

— ™




PUSH PULL AND PUSH-TWIST OR PULL TO RELEASE PUSH BUTTON UNITS
LEGEND PLATE — Refer to legend plale listing on Page 466. Price includes a standard legend plate Catalog Number 800T-X618.

Deduct $1.80 if legend plate is not required.
SEALED SWITCH CONTACTS — For units with sealed switch contacts, contact the Sales Department at Milwaukee, Wisconsin.

2 POSITION NONLLUMMNATED 2 POSITION ILLUMINATED
- COMPLETE UNITS _ oom.muun’s _
De Push-Pult Twisl-Release Descnption Twiﬂ-ﬂolnn Lamp Oniy B
Operation |Contacts | Cobor | S3009 [pricy [ <S89 [ pcy [ ypg | vons | ecCotaog ﬁmx Pacutrog - lpnce | | Catalog  fp,
ould o Tars. | 120 L_gwr-r-xmw AT ]
former | 240 %m EETPAR0L 1§ 96 soor-ussism NEE
BOIS0 Hz | g £-Y EXTPSERDE
4| = o
ity ¥ i)
Q e Vattage | 24 404 | | ENIST (28 3
Acoc | 1208 - N9 (120v)
2408 *N169 (120)
Ressier | 120 84 [S0OTNIGO (120v) | 3
Maintained Trans- | 120
$o8 B0T-A77R (Rea)
e i3 fﬁg 05 )T NITG (Green) | 12
/60 Hz | 800 ! NTTA (Amiber)
Ful
2 800T-N78R (Red) |
volRee | 32 83| ---N78G {Green)
% 21 ACDC 120 -5 NTBA (Amber}
Neon | 120 M e
ACDC | 240 605-N9 (120V)
| 114 | 800T-N180 (24V)
Mamtameg | |10 - K261 (90V)
oull 120 ok -
Trans- Y
former | 242 105 L 007865 6.3V
6050 Mz 00 _r",;st;";_..,. D
6 B0OT-NES (6.
ala Fa | 12 _: N141 (14v)
Q atas Vollage | 24 22| L NIST (28w 3
AcoC 208 - N16% (120V)
2401 - Ni69 (120V]
Pesmar | 120 83 | soo-N1e9 3
Mantaned Trans- | 120
vl lormes | 240 e | R e 12
LED | 480 et
Ful
2 600T-NT4R (Red)
" vohaee | 3 102 | - NT8G (Green) | 12
@ aye acoc | 10 "% N7BA (Amber}
Neon | 120 [ 4 §
ACIDC | 240 e (120v | o
Dual
« 12 | B0OT-N180 244) '
toput
Maimtared s B NZ61 (90V)

ﬂwrlmwnm-snmedhmme Oul” 16 the “In” posihon mrnemamwaetentx!md:&matamsmmmmmﬂsmsum When the button 15 pullad trom the In” 1o the

“Qut” posihon. the elecincal contacts change slate before the mechamcal defent occurs
[ See Page 477 for manutacirer s ANSI designation.

Y Duai wput dode type. See Page 479 lor typeal schematc cagram.
BAanwhwmmmmamhmwlmmmshockuhbuuon.Ammfm.wuwbwwmbng«ummmhummm

* B Use Discount Scheaule A1,
JUMBO MUSHROOM HEAD OPERATORS — To order jumbo mushroom head push buttons, add the letter *J” after the “X” in the

Catalog Number and add $6 fo the price.

SPECIAL COLOR CAPS — See Page 466.
*Crder Bulletin 800T, Series “T™ Dewces tor NEMA Type 4713 Applications.

467

" Discount Schedule A3




Zo-pamuG

el

TR s R S M S Ak e M2, A

| NEVA T -PE 4/13 WATERTIGHT/OILTIGHT f
B~ PUSH BUTTONS* >

2 POSITION SELECTOR SWITCH UNITS

LEGEND PLATE — Price includes a standard legend plate selected from Page 483. Deduct $1.80 if legend plate is not required

mMOPMAM—Z=

Contact
Symbol

Contact Location

Operator
Positien I

o

Open
X = Closed

Side

Actuator
Color

Con-
tact

O

@

Type of
Operator
a

MAINTAINED
POSITION

SPRING RETURN
FROM RIGHT

SPRING RETURN
FROM LEFTH

Ca "
Numbet

Cataiog
Number

Catalog

Whate

> Q

Cylnder
Locking
Position

Standard
Knab Lever
Cain Slot
Wing Lever &
Left
Pight
Boih

800T-H2A

I
HEA

BOO'I'-HSA

_\H19A‘

While

[s I 4

O

O

oo

O

O =

Cyhnder
Locking
Position

Standard
Knob Lever
Coin Siot
Wing Lever 0
Lett
Aight
Both

While

Cylnger
Locking
Positon

Slandard
Knob Lever
Coin Stot
Wing Lever
Left
Right
Both

White

DO im>ODr>[o» (=B 3. Y

OMO| OO | <o OO

OOx|OO x| O > O

Cyinder
Locking
Postion

Standard
Knob Lever
Coin Slot
Wing Lever B

Bolh

Leit | -
Right .71

While

Cylnger
it
Posthion

Standard
Knob |ever
Coin Slot
leverB

Lefl |
Right
Both |

White

Standard
Knob Lever
Cain Siot
Wing Lever B

ot
=

{

Left
Right
Bath

Standard

2NC.

White

2

Black

B

X

0
Positon

"s:srr"s:azz"zssga

sl asee|i g yoep|l 2l ggapnl

i3 wnen facing knob. Side 1 15 on the nght, Side 2 is on the left,

B Cybnder Lock Operator Keys are removabie only in the locked postion.

] Target tables are reversed from ihose shown.
I wing lever uruts can only be used in a one hole stabon or aiways located at the bottom of other stations or panels.

SPECIAL COLORS — Refer to Page 471.

*Order Bulletin 800T, Series “T™ Devices for NEMA Type 4/13 Applications.

‘" ‘Discount Schedule A3
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IGNITOR/PILOT SYSTEM

The LFG Specialties ignitor/pilot system is designed for the
reliable ignition of landfill gas flares. When coupled with the
Flame-Trol controller, it provides a fully integrated automatic
starter and monitoring flare ignition and control system.

The ignitor/pilot system includes the following standard equipment:

IGNITOR ASSEMBLY
*** 2 in. diameter 304 stainless steel pilot tip with
integral spark plug connection/housing

*** Spark plug ignitor, eliminates gap problems often
incurred with straight rod type ignitors

*** 110/5,000V single pole transformer mounted in NEMA 7
enclosure AN

*** High temperature ignitor leads in % in. conduit
*** Pilot nozzle in % in. stainless steel pipe

*** Chromel-Alumel (type k) thermocouple in stainless steel
thermal well to give pilot confirmation

PILOT GAS CONTROLS

*** Pressure control regulator
*** Pressure gauge with isolation valve
*** Fail-close solenoid valve

*** Bypass around solenoid valve with manual block valve

*** Main manual shut-off valve




y
[ 1

PILOT TIP FLARE TIP i H‘
@2° PIPE 1
(304 SS) o
. 2y
1 13
[E!
i3,

h

il
IGNITER PLUG i il
HOUSING (SS7 !lf
- g e =

p | (
3* BRASS NPT CAP ol 'W\: 1
. g
50° CONNECTOR it 91/2° CONDUIT ~_ | <\ g Eg
PILOT NOZZLE z §
NOZZLE BRACKET et
-

NEMA 7 — S I
ENCLOSURE g §e
12 pipe 04 53) L A \ PIPE .
NCASING PORCELAIN @1/2* BLACK .
[GNITER ROD \ N TRANSFORMER PILOT SUPPLY Eaé
/2 x 48’ 304 SS. L

PROPANE SUPPL Y 1/2* COUPLING | i

FOR IGNITER TS~ 1/2" COUPLING FOR
POWER SUPPLY . PROPANE SUPPLY
~J

ROD CLAMP HOLDER

.
3
®1/2 BLACK PIPE 5
9/16° 0.D. x 48° PORCELAIN £
IGNITER ROD / &
g
IGNITER CABLE a
JUNCTION_BOX
W/BDLT ON COVER 1/2* CONDULT
3/4° NPT COUPLING W/PLUG | |
- e




Spark Plug

40097 (1181}

Auburn Ignition Assemb

VARG VO TEQUESE.

40074 (1-66-1)

40080 (15101)

40088 (1-143)

40070 (I-64-3)

with 3.75" side wire extansion

Auburmn Ignition Assembiies

*
L)

J.

fr— __.._A/\o-llum
{
7
!
a |k
ol
.11[
2 1y
i | L__ﬂu
40068 (1-84-1) 4=

-




* MODEL 30-079

Igniter Transformer

IGNITION TRANSFORMERS

SINGLE IGNITION GROUNDED TYPES

4.3/8 t-1j4n4 SECONDARY
5000 VOLTS
us| 32 'j ,— MA. 20
‘ i
v Il!@ \

5/8

1
|'
h

1/3

3-1/2 DEEP

Rl

5-37/8

s |

i

PRIMARY LEADS

613116

MODEL 30-022

, L—zmu

3-7/8

DUAL IGNITION MIDPOINT GROUNDED TYPES

MODEL 30-028

\

2.112

&1/8

e 6

o
4t
_JI,_

31/16

TR —f=

b 3116

RESET TIMER FOR PRE-VENTILATION

38-159-1 AGASTAT
{(With Calibrated Dlal Adjustment)

' S ¥ ¥ 7 QS ——
_] Y
e =S
O
H
[oLa 0
o) fo) 43116
O = S
g —t
' TERMINAL -
CONNECTIONS
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THERMOCOUPLE TYPE ===
J —iron-Constantan
") K — Chromei-Akmnel
T — Copper-Congtanian {20 ga. only)
E — Chromei-Constantan

THEAMOGOUPLE WIRE - e m—m
Sew Compatibifity Table
AWG and Limits of Error

ORDERING
NUMBER

Thermocouples

Straight Metal Pipe or Tube Protectlon — Closed or Open End

Caramic Irsutslors —=|

Elther the Mounting Fiange

of 1he Slee Bughing can De
ofdoerad, but nol both.

Junclion is normalty
in comact with intenior
of protecnan rute

I i

in whole inches. Appticabie onry

when additionai Hiling cooe 15 8, or A
thru M. Otherwise insen 00, Maximum U

dimension is HL mnus 2°.

ADDITIONAL FITTINGS

0 — None
2 — Agustaple figngo (not with pro:. tube codes 49 or 42)
8 — Siwnderd weided bushing:

I
! |
08 — 8—Btanocard : i NPT
‘1’: = 'f:gm:"“"‘ I i (Thed Size) Materisl  Avaifable wilh Pipe Code
15 — 14—=Spacmi Linds ! P! °e Black sieei 06
20— SO | P /2 Black steel 07.17
1 — 20—8p . ! | I/ Btack 3ot 02.12.16.19.44
— 20—S5pecsi Limits | i o Slock sioni <117
—_ bl '
NUMBER OF ELEMENTS —-——— ; | -1/ Black sieed 2508.13
Sae Compaubiity Table ll | Optionsl weidsd bushings:
?nc b A~ Uz Black steer 08.07.18
to-Two ) o E— 1/  316S% 060718
2 -~ Singla twistod, ungrounded Yo B— 3/4°  Blackstest 03,06.07.1216.18.19.44
3 — Butl-wwided. grouncad i F— 34 685 03.08.07.12.18.15.10.44
: - 23'9“’ butt-weided, W‘W‘;’:::"c on i a 1= 3165S  03.06.07.11,1218.17.18.19
- -weidad. ungrounacad. ‘ omm | M— 1-1/&" Block sieef 03.03.08.11,12.13.16,17.1944
¢ — Buni-weided. ungrounded, isolatad dual | N— t.a/6 31655 02.05CA11.121216.17.19.44
PROTECTION TUBE OR PIPE | H-— 1112 1688 03.05.08.11.12,13,18.17.18.44
See Compantiily Table i — HOT ENO
Tube OD (in.) Matesial i 0 — Cioseg
01t — 1-5/8 Cosied castiron { 3 — Qpan
09 — 1-5/8 Castron .
M1 — 1174 Ceramic coaled sieel: immarsion L wor LENGTH, HL
gapin i nom. HL-2~ } Specrly 1 whnis incnes 12" mmimum and ncremants of 6°,
g2 — 1-1/4 Curamic CORIvG sieel with Speig. | Max:mum giancard length s 45°
:"':[":"f:."m‘:‘;‘" '8 nom H-& [ — —— COLD END TERMINATION
45 — 1-1/8 Meehanie (n/a n 42 ang 48" 1ang1 ; c:-g:mm mw:mﬂ t'::’“ cast von

*Orxy wun addnional fitting r.ocoe O for replecemen amment spacily
Aol 2 TE1-XXX+K-XX -
"Dty with AGGRIOND! NG COas O 10f FRCIACATTVENE RIRMAM AbeCily
A1 1080-XKX-X-XX

Pipe

03
as
o8
az

os
"

1.

13
19
17
18
“q

Nom.
Size (In.) Material (Soe Taole for {0 ana ncag mocning NPT)

1/2 Low carbon black steei
1XH I.ow rarhon bisck xteel
/8 Steot, SAE 1020

1/4 Sleou, SAE 1026

1XH Stea. SAC 1025

3/4 148 S8

172 446 53

1 448 S5

1z inconet 801

Ard Inconet 501

1.4 304 €€

e LT

3  Gonoarai purpose hesd, awmmum
8 — Expiosion nreotf head, Sast von hody. AUMINUM cover
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200 W
Florida Department of Environmen%al Iigggulation

IRBOMY ¥/ Souchease Districe® 1900 5. Congress Ave. Suite A® West Paim Beach, Florida 33406 ® 407-964.9668

Bob Martincz, Governor Dale Twachtmann, Sccreotary John Shearcr, Assistant Secretary
Scout Benyon, Deputy Assistant Sccreeary

OTICE Q IT

Dade Count
JUuL 1 6 1990 SW - Medley Landfill
Permit File

Mr. James E. 0'Connor, Regional Manager
Wagste Management, Ine. of Florida

500 Gygress Creek Road, West

Suite 300

Fort Lauderdale, FL 33309

Dear Mr. 0'Connor:

Enclosed is Permit Rumber SC 13-179974 to construct/operate a Solid Waste Resource
Recovery and Management Facility 1ssued pursuant to Section 403,707, Florida Statutes.

Any party to this Order (permit) has the right to seek judicial review of the
permit pursuant to Section 120.68, Florida Statutes, by the filing of a Notice of Appeal
ursuant to Rule 9.110, Florida Rules of Appellate Procedure, with the Clerk of the
egartment in the Office of General Counsel, 2600 Blair Stone Road, Tallahassee, Florida
32301; and by filing a copy of the Notice of Appeal accompanied by ‘the ap licable filin
fees with the appropriate District Court of Appeal. The Notice of Appeal must be file

within 30 days from the date this Notice is filed with the Clerk of the Department.

Executed in West Palm Beach, Florida.

RONMENTIAL REGULATION

"

o
Secretary
9 ith Conpfess Avenue, Suite A
West Palm Beach, FL 33406

407/964-9668

JSB:i}h/23
Copi

cc: Chris McGuire, 0GC/T1h,
John Reese, SW/Tih.
Fred Wick, SW/Tlh.
Mike Graham, DERM (w/out Encl.)
Neal Williams, GoeServices

s furnished to:

CERTIFICATE OF SERVICE
This is to certify that this NOTICE OF PERMIT and all copies were mailed before the

close of business on HH—16-1396 to the listed persons.

Clerk Stamp

FILING AND ACKNOWLEDGEMENT FILED, on this date, pursuant to
3120.52(10) Florida Statutes, with the designated Department
lerk, receipt of which i1s hereby acknowledged.

/Cf’ M//ﬂw‘-ﬂr— b JUL 18 {390

Clerk Date '




Dale Twachtmann, Secretary John Shearer, Assistant Secretary
Scotl Benyon, Deputy Assistant Sccretary

PERMITTEE: I.D. NUMBER: 5013P13040
Mr. James E. 0'Connor, Reglonal Manager PERMIT/CERTIFICATION NUMBER: SC 13-179974 =
Waste Management, Inc. of Florida DATE OF ISSUE: J
gog Egss Creek Road, West EgPIRA'IIOg gATE: UL 1 61990
uite UNTY : ade
Fort Lauderdale, FL 33309 LATITUDE/LONGITRNL L8505 n/80°21 03w

SECTION/TOWNSHIP/RANGE: S4/T53/R40
PROJECT: Medley Landfill

This permit is issued under the provisions of Chapters 403, Flerida Statutes, and
Florida Administrative Code Rule 17-701. The above named permittee is hereby authorized
to perform the work or operate the fGCiliﬁg shown on the apglication and approved
drawing(s), plans, and other documents attached hereto or on file with the Department
and made a part hereof and specifically described as follows: N

To Construct: A 43.5 acre bottom and side slope lined landfill system. The bottom
liners consist of two (2) layers of 60 mil HDP (Primary and gecondary) underlained b
six (6) inches of rocks tailinﬁs with a permeability of 1x107° em/sec and associcate
leachate collection and detection systems. The side slope liner is a nominal 60 mil
HDPE roughened geomembrane with a geotextile filter, geonet drainage layer and one foot
of protective subbase scils.

To Operate: A Class I Sanitary Landfill consisting of two (2) separate bottom lined
landfills (6 and 10 acres reﬁ?ectivel totaling sixteen (16) acres collectively. The
bottom liners consist of a 60 mil H.D.P.E. liner, leachate collection system and an
ig roved surface water management system. The total disposal acreage of this site is

.6 acres.

IN ACCORDANCE WITH: An application to construct/operate a Solid Waste Resource Recovery
and Management Facility dated May 3, 1990 aloni with certified engineering plans,
drawings, Notice of Application ublished May 31, 1990, and additional information

received on May 31, 1990, respectively.

LOCATED AT: 9350 Northwest 89 Avenue, Medley, Dade County, Florida.
TO SERVE: Dade County

SUBJECT TOE General Conditions 1-15 and Specific Conditions 1- 21.

* This permit supercedes Permit SO 13-148518 issued November 28, 1988. This permit does
not relieve the permittee from compliance with the terms of Consent Order OGC Case No.

82--0187.

Page 1 of 8
DER Form 17-1.201(5)
Effective November 30, 1982



PERMITTEE: ' I.D. NUMBER: 5013P13040
Mr. James E. O0'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER: SC 13-179974

500 Sypress Creek Rosd, “Weat " EXPIRATION bate: JUL 1 6 1930
JUL 1 6 1995

GERERAL CORDITIORS:

1. The terms, conditions, requirements, limitations, and restrictions set forth herein
are "Perm{t Conditions" and as such ‘are binding ufon the permittes and enforceable
ursuvant to the autho:u-itg1 of Sections 403.161, Florida Statutes, The permittee is
gereby placed on notice that the Department will review this permit periodically and
may initiate enforcement action for any violation of the "Permit Conditions™ by the
permittee, its agents, employees, servants or representatives.

2, This permit is valid oniy for the specific processes and operations applied for and
indicated in the approved drawings or exhibits, Any unauthorized deviation from the
approved drawings, exhibits, specifications, or conditions of this permit may
constitute grounds for revocation and enforcement action by the Department.

3. As provided in Subsections 403.087(6), Florida Statutes, the issuance of this permit
does not convey any vested rights or any exclusive privileges. Nor doea it
authorize any injury to public or private property or any invasion of personal -
righta, nor any infringement of federal, state, or local laws or regulations. This
permit does not constitute a walver of or approval of any other Department semit
Ehathmay beiiequlred for other aspects of the total project which are not addressed
n the permit,

4, This permit conveys no title to land or wvater, does not constitute state recognition
or acknowledgement of title, and does not constitute authority for the use of
submerged landas unless herein provided and the necessa;y title or leasehold
interests have been obtained from the state. Only the Trustees“of the Internal
Improvement Trust Fund may express state opinion as to title. '

5. This permit does not relieve the permittee from liability for harm or injury to
human health or welfare, animal, plant or aquatic life or property and penalties
therefor caused by the construct':ion or operation of this permitted source, nor does
it allow the permittee to cause pollution in contravention of Florida Statutes and
Department rules, unless specifically authorized by an order from the Department,

6. The permittee shall at all times rogerlx operate and maintain the facility and
systems of treatment and control fan related appurtenances) that are installed or
used by the Bemittee to achieve compliance with the conditions of this permit, as
required by Department rules. '

7. The permittee, by accepting this permit, specifically agrees to allow authorized
Department personnel, upon presentation of credentials or other documents as may be
required by law, access to the premises, at reasonable times, where the permitted
activity is located or conducted for the purpose of:

a, Having access to and copying any records that must be kept under the
conditions of the permit;

b. Inspecting the facility, equisment, practices, or operations regulated or
required under this permit; an .

c. Sampling or monitoring substances or parameters at any location reasonably
necessgary to assure compllance with this permit or Department rules. K

Reasonable time may depend on the nature of the concern being investigated.

8. If, for any reason, the permittee does not comply with or will be unable to comply
with any condition or limitation sBecified in the permit, the -permittee shal]
immediately notify and provide the Department with the foliowing nformation:

a. a description of and cause of non-compliance; and

b. the period of non-compliance, including exact dates and times; or, if not
corrected, the anticipated time the non-compliance is expected to continue,
and steps being taken to reduce, eliminate, and prevent recurrence of the
non—compliance.

Page 2 of 8
DER Form 17—1._201(5;
Effective November 30, 1982




PERMITTER: I.D. RUMBER: 5013P13040

Mr, James E. 0'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER: . SC 13-179974
Waste Management, Inc, of Florida DATE OF ISSUE: JuLt 6 40

500 Cypress Creek Road, West EXPIRATION DATE:

JUL 1 61995

GERERAL CONDITIONS Cont'd:

10.

11.

12.

13.

14,

15.

The permittee shall be responsible for and all damages which may result
and may be subject to enforcement action by the Department for penaltiea or
revocation of this permit.

In accepting this permit, the permittee understands and agrees that all records,
notes, monitoring data and other information relatinﬁ to the construction or
operaiion of this permitted source, which are submitted to the Department, may be
used by the Department a&s evidence in any enforcement case arising under the
Florida Statutes or Department rules, except where such use in proscribed by
Sections 403.73 and 403.111, Florida Statutes.

The permittee agrees to comply with changes in Department rules and Florida
Statutes after a reasonable time for compliance, provided however, the permittee
does not waive any other rights granted by Florida Statutes or Department rules,

This permit is tranaferable only u?on Department a sroval in accordance with
Florida Administrative Code Rulea 17-4.120 and 17-730.300, as agPlicable. The
permittee shall be liable for any non-compliance of the permitte activity until
the transfer is approved by the Department,

This permit is required to be kept at the work site of the permitted activity
during the entire period of construction or opegition. .

~

This permit also constitutes:

Determination of Best Available Control Technoloiy (BACT)

Determination of Prevention of Significant Deterioration (PSD)

gﬁrgéfégagion of Compliance with State Water Quality Standards (Section 401,
( ) Compliance with New Source Performance Standards

The permittee shall comply with the following monitoring and record keeping
requirements:

a, Upon request, the permittee shall furnish all records and plans required under
Department rules. The retention period for all records will be extended
automatically, unless otherwise stipulated by the Department, during the
course of any unresolved enforcement action.

b. The permittee shall retain at the facility or other location designated by
this permit records of all monitori information (including all calibration
and maintenance records and all original strip chart recordings for continuous
monitoring instrumentation), copies of all reports required this permit
and records of all data used to complete the application for this permit, e
time period of retention shall be at least three years from the date of the
sample, measurement, report or application unless otherwise specified by
Department rule, : .

C. Records of monitoring information shall include:

the date, exact place, and time of sampling or measurements;

the gerson responsible for performing the sampling or measurements
the date(s) analyses were performed; '

the person responsible for performing the analyses;

analytical techniques or methods used; and

results of such analyses,

When requested by the Department, the permittee shall within a reasonable time
furnish any information required by law which is needed to determine compliance
with the permit. If the permittee becomes aware that relevant facts were not

submitted or were incorrect in the permit application or in any report to the

Department, such facts or information shall be submitted or corrected promptly.

Page 3 of 8

DER Form 17-1.201(53
Effective November 30, 1982



PERMITTEE: I.D. NUMBER: 5013P13040 '
Mr. James E. O'Connor, Regional Manager PERMIT/CERTIFICATION 15- 8C 13-179974
Waste Management, Inc, of Florida DATE OF ISSUEB: J|JL 1 %0

500 Cypress Creek Road, West EXPIRATION DATE:

JUL 1 61995

SPECIFIC CONDITIONS:

1.
/7

kN

Prior to liner installation, the subgrade shall be prepared to provide a firm
unylelding foundation. The base ghall be brought up to grade placement and
compaction of limerock. The upper portion of the base shall be of select materials
of one-quarter inch maximum size not containing shells, angulars or other materlals
vhich could damage the liner.

The permittee is responsible for obtainini the services of a registered land

surveyor who shall provide a minimum second order of accuracy on: triangulation,
traverse, leveling and base-line measurements of the base grade as shown on the
approved drawinfa. The bage grade shall be certified in writing by the liner

contractor and Installer prior to liner placement.

é ggcumented control program shall be established for the lined expansion phases as
ollows: .

&, A map of each sector showing panel layouts as installed,

b. A letter of certification signed bg the liner manufacturer or manufacturer's
representative and the sanitary landfill inspector stating that all weld test
results and vacuum or pressure testing of all welded seams were visually
observed by both,

¢. The professional engineer registered in the State of Florida shall review the
inspections and test records for each sector as certified by the liner
manufacturer or manufacturer‘'s representative and the sanitary landfill
inspector. The professional engineer shall certify in writing that the bottom
liner and leachate collection szstem have been installed in accordance with
the Flans as approved by the Department. Such certification shall be
submitted to the Department and the Metro Dade County Department of
Environmental Resources Management (DERM) after construction completion,

Installation of the liner shall be performed by an_ experienced installer who has
installed a minimum of 500,000 square feet of similar tge liners or shall be
gerformed under the supervision of the manufacturer. experienced sanitary
andfill inspector responsible to the engineer of record shall observe liner
installation and grade elevations, The permittee shall notify the Department five

(5) days prior to any liner installation work,

In order to protect the primary liner, a minimum of two (2) feet of clean soil fill
shall be placed over the liner. The sand fill shall provide a lateral zone to
hydraulically connect the entire leachate collection system.

The leachate collection system shall be installed according to the approved plans
and drawvings, '

No solid waste shall be disposed of into the new sector(s) of the lined expansion
hase until a professional engineer certifies completion of construction on DER
orm 17-7.130(2? and contacts the Department to arrange for an Inspection of each

new sector with the engineer and on-site facility operator.

The permittee 1s responsible to retain a rofessional engineer registered in the
State of Florida for the supervision of the construction of this project, and upon
completion, the engineer shall submit a summary report to the Department as to the
complete conformity to the plans and specifications as agproved. This summary
report shall include a documented control program of the liner installation liner
inspections and the quality assurance/quality control testing procedures, 1a{:oratory
analyses and engineer‘'s certification of construction.

Page 4 of 8

DER Form 17-1.201(5)
Effective November 30, 1982




PERMITTEE: I.D, NUMBER: 5006C06029 -
Mr. Harvey H. Bush, Jr., P.E, PERMIT/CERTIFICATION NUMBER: SC 06-184761
Waste Management, Inc. of Florida DATE OF ISSUE: NUVZ ! 1990

SPECIFIC CONDITIORS CON'T.:

8, The permittee shall submit a monthly operating report (MOR) by the fifteenth (15)

day of the succeeding month to:

Florida Department of Environmental Regulation
Solid Waste Administrator
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400; and a copy to:

Florida Department of Environmental Regulation
S5.E. Florida District Office
S0lid Waste Section
1900 South Congress Avenue, Suite A
West Palm Beach, FL 33406
Reports shall include the following information:
a) types of solid waste received;
b) quantities of solid wastes received; and
c) quantitiés of leachate (gallons) pumped to the sanitary sewer system,

9. Stormwater that comes in contact with leachate shall be treated as leachate,

10. Stormwater shall meet the water %?ality standards as established in Chapters 17-3

and 17-4, Florida Administrative
boundaries.

odes at the point of discharge at the property

11. The groundwater monitorin%1 lan is approved pursuant to Section 17-28.700, Florida

Administrative Code for t
glan is subject to change based upon the results of the CAP/RAP 1iIn Specific
ondition 20.

Groundwater Sample Locations — Exhibit I

(a) Monitoring well clusters 1, 5, 11,12, 13 and 14 shall be sampled uartefl
January, April, July, Octoﬁers and semi-annually (April and October) for the
ollowing parameters.

(b) Quarterly Groundwater Parameters

Parameters Storet Codes Units
*Ammonia Nitrogen 000610 mg/l
« Chemical Oxygen Demand 000340 mg/l
* Chloride 000940 mg/1
*Total Coliform 031505 #7100
-Fecal Coliform 031616 . #/100
-Total Copper 001042 ug/l
-Total Iron 001045 ug/1
.Total Lead 001051 ug/1
-Total Manganese 001055 ug/1
Nitrate 000620 mg/l

-gH 000400 5.U0.

» Sulfate 000946 mg/1l
+ Specific Conductance 000095 umhos/cm
-Total Dissolved Solids 000515 mg/1
Total Zinc 001092 ug/1
-Water levels 082545 Feet (MSL)
« Nitrite 000615 mg/1

Page 5 of 8

DER Form 17~1,201(5)
Effective November 30, 1982

8 site as shown on Exhibit I attached. This monitoring



PERMITTEE: I.D, NUMBER: 5006006029 ’
Er. Haﬁvey H. Btgsh Jr"fpf'gérid gﬁglg{i‘cgggﬁlmnﬁﬂmn: SC 06-184761
aste Management, Inc., © a PR TRARIOR IRE s 2 1 '990
NOV 2 1 1905

SPRCIFIC CONDITIONS:

(b) OQuarterly Groundwater Parameters Cont'd

Parameters storet Codes Units
*Arsenic 001002 ug/1
» Barium 001007 ug/l
- Cadmium 001027 ug/l
- Mercury 071900 ug/l
*Selenfum 001147 ug/1
+8ilver 001077 ug/l1
*Sodium 000929 mg/1

(e) Semi Annual Groundwater Parameters (April, October)

Parameters Storet Codes Unitg
.Bromodichloromethane 032101 ug/l
-Bromoform 032104 ug/l
.Bromomethane 034413 ug/l
-Carbon Tetrachloride 032102 ug/l
+Chloroethane 034311 ug/l

0 2-Chloroethylvinyl ether . 034576 ug/l

«Chloroform ) 032106 ug/1
‘Chloromethane - 034418 ug/l
‘Dibromochloromethane 032105 ug/l
-1,2-Dichlorobenzene 034536 ug/1
*1,3-Dichlorobenzene 034566 ug/l
* 1,4-Pichlorcbenzene 034571 ug/l
- Dlchlorodifluormethane 034668 ug/1
* 1,1-Dichloroethane 034496 ug/l
+ 1,2-Dichloroethane 034531 ug/l
+1,1-Dichloroethene 034501 ug/1
-trans-1,2-Dichloroethene 034546 ug/l
-1, 2-Dichloro ropane 034541 ug/1
- eis-1,2-Dichloropropene 034704 ug/1
» trans-1,3-Dichloropropene . 034699 ug/1
«Methylene chloride 034423 ug/1l
*1,1,2,2-Tetrachloroethane 034516 ug/1
*Tetrachlorcethene 034475 ug/1l
*1,1,)-Trichlorcethane 034506 ug/l
«1,1,2-Trichloroethane 034511 ug/1
*Trichloroethene 039180 ug/1
*Trichloroflucremethane 034488 ug/1
‘Vinyl chloride 039175 ug/1
- Benzene 034030 ug/l
-+« Ethylbenzene 034371 ug/1
*Toluene ‘ 034010 ug/1

(d) The permittee shall maintain reasonable access to all the monitoring stations
(owned by the permittee) re%Pired by this permit. In order to assure that
representative samples are obtained, it shall be the resgonsibility of the
germittee to maintain the integrity of the monitoring stations and protect them

rom destruction or vandalism. Should any of these stations be destroyed, the
permittee shall notify the Department immediately. The notification shall include
Eertinent information as to the cause, and what steps are bel taken to replace

he monitoring station and prevent the recurrence of such problems in the future.
A Well Completion Report shall be sent to the department on DER Form 17-1.216(2)
within thirty (30) days of any new well construction.

12, Leachate shall be sampled quarterly (January, April, July, October) as follows:

(a) chate § e Location
omposite samples from the manholes of the lined expansion phase,

Page 6 of 8
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PERMITTEE: I.D. NUMBER: 5006C06029

Mr. Harvey H. Bush, Jr., P.E. PERMIT/CERTIFICATI(mD ER: SC 06-184761
Waste Management, Inc. of Florida DATE OF ISSUE: { 1990
EXPIRATION DATE:
NOVZ ’ 1005

SPECIFIC CONDITIONS: v

(b) Leachate Parameters
Barametersg t od Units
Total phosphorus 000665 mg/1
Total Eiel ahl Nitrogen 000625 mg/1
Total Disgolved Sclids 000515 mg/l
Total phenols 032730 ug/l
Nitrate as K 000620 mg/l
Ammonia ag N 000610 mg/1
Lead 001051 ug/1
Arsenic 001002 ug/1
Sodium 000929 ug/1l
Barium 001007 ug/l
Selenium 001147 ug/1l
Silver 001077 ug/1l
Fluoride 000951 mg/1
Zinc 001092 ug/1l
Chromium 001034 ug/l
Cadmium 001027 ug/1l
Mercury 071900 ug/l
Trichlorethene 039180 ug/l
Tetrachlororoethene 034475 ug/l
Carbon Tetrachloride 032102 ug/1
Vinyl Chloride 039175 ug/l
1,1,1-Trichloroethane 034506 ug/1
1,2-Dichloroethane 034531 ug/1
Benzene 034030 ug/l
Ethylene Dibromide 900222 ug/1
Chlorides 000940 mg/l
Color 000080 PCU
Turbidity 082079 NTU
Odor 000085 Threshold #

H 000400 5.U.

onductance 000094 umhosg/cm
Temperature 000010 °C
Sulfate 000946 mg/1
Chemical Oxygen Demand 000340 mg/1
Biological Oxygen Demand 050080 mg/1l
Nitrite 000615 mg/1

13. All ground water and leachate analyses shall be submitted to the Department within
ninety (90) days of sampling on DER Form 17-1.216(2), copy enclosed as Exhibit II.

14. The zone of discharge for this site shall be in accordance with FAC Rule 17-28.700
and extend to the property boundaries horizontally and vertically to the first
confining layer.

15. The maximum height of this landfill shall be 186 feet above mean sea level in
accordance with the Engineering Report of the Application.

16. On or before January 31 of each.gear the permittee shall submit an annual elevation
survey of the site as prepared by a land surveyor registered in the State of
Florida, This survey shall clearly show the horizontal and vertical dimensions of
the landfilled area.

17. Prior to the deposition of solid waste into the lined ash monofill the permittee
shall receive written agfroval from the Department by demonstrating compllance with
the Financial Responsibility requirements of Rule 17-701.076, FAC,

19. The permittee shall obtain a permit from South Florida Water Management District

DER Form 17-1.201(5

prior to the construction of the lined expansion phases.
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PERMITTEE: I.D. NUMBER: 5013P13040
Mr. James E. 0'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER:
Waste Management, Inc. of Florida DATE OF ISSUE: Jl’L 1 6 1990
500 Cypress Creek Road, West EXPIRATION DATE:

JUL 1 6 1995

SPECIFIC CONDITIORS:

SC 13-179974

/20{ The permittee shall obtain a permit from South Florida Water Management District
prior to the construction of the lined expansion phases.

/){f. The permittee shall continue to implement the "Corrective Actions for Ground Water

Contamination Cases (CAFGWCC)" in accordance with the Department'
letter of approval. All subsequent actions/reports required in ¢

8 March 28, 1990
he CAFGWCG shall

be submitted in quadruplicate to the Department within the time frames specified in

the CAFGWCC.

Executed in West Palm Beach, Florida.

0

IDA
NVIRONMENTAL REGULATION

JUL 1 6 1990

ecretary
ess Avenue, Suite A

£
West Palm Beach, FL 33406

407/964-9668

Page 8 of 8
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

'

808 GRAHAM

SOUTHEAST FLORIDA GOVERNOR
DISTRICT VICTQRIA J, TSCHINKEL
SECRETARY

301 GUN CLUB ROAD
£.0. 80X 1838

WEST PALM BEACH, FLORIDA 13402 ROY DUKE

OQISTRICT MANAGER

QUARTERLY REPORT ON GROUND WATER MONITORING
Rule 17-4.2485{(8)()2,

GNS 4 DATE

DER PERMIT ¢

Installation Name

Addreas City Stats 21ip County

Owner or Authorized Representative's Name Title

~

Method of Discharge

Type of Industry

Report for Period to
dete date

Attach monitoring data as approved. in monitoring plan using parameter monitoring report
forms. When applicable, attach additional sheets describing eny changes In the
background water quelity and the discharge plume since the last reported description,
Include anv changes in size, direction of moveaent, rate of movement, and concentration
changes of plume constituents in violation of the appliceble standards.

NOTE: Pursuant to Rule 17-4.245{(6)(k)3., at any time there is a change in the per-
mitted volume, location or chemical, physical or microbiologicel composition of the dis-
charge plume, the permittee shall notify the departwent and, if required by the depart-
ment, subait a new report stating the volume and cheaical, physicel and microbiological
compaositions of the discharge at the point of release or contact with the ground water at
the site boundary.

CERTIFICATION .
I certify under penalty of law that [ have personally examined aend gm familiar with the
information submitted in this document and all attachments and that, based on sy inquiry
of those individuals immediately responsible for obtaining the information, 1 believe
that the information is true, accursate, snd complete. 1 am aware that there are signifi-
cant penaltiea For submitting false information, including the possibility of fine and
imprisonment.

Owner or Authorized Representative's Signature Date

= EextibiT I T
DER Form 17-1.216(2) |

Effective January 1, 1983 Page 1 of 2




Florida Department of Env ronméntal gulation

Southeast District® 1900 5. Congress Ave, Suite A ® West Palm Beach, Florida 334056 @ 407-964.9568

Bob Martinez, Governor Daie Twachtmann, Sccretary John Shearer, Assistant Secretary

Scott Benyon, Deputy Assistant Secretry

NOTICE OF PERMIT

Dade Count
JUL 1 6 1990 SW - Medley Landfill
Permit File

Mr. James E, O'Connor, Regional Manager
Waste Management, Inc. of Florida

500 Cypress Creek Road, West

Suite 300

Fort Lauderdale, FL 33309

Dear Mr. O0'Connor:

Enclosed is Permit Rumber SC 13-179974 to construct/operate a Solid Waste Resource
Recovery and Management Facility issued pursuant to Section 403,707, Florida Statutes,.

Any party to this Order (permit) has the right to seek judicial review of the
permit pursuant to Section 120.68, Florida Statutes, by the filing of a Notice of Appeal
ursuant to Rule 9.110, Florida Rules of Appellate Procedure, with the Clerk of the
epartment in the Office of General Counsel, 2600 Blair Stone Road, Tallahassee, Florida
32301; and by filing a copy of the Notice of Appeal accompanied by the applicable filin
fees with the appropriate District Court of Appeal, The Notice of A peal must be file

within 30 days from the date this Notice is filed with the Clerk of the Department.

Executed in West Palm Beach, Florida.

RONMENTAL REGULATION

e

Secretary

9 th Congtfess Avenue, Suite A
West Palm Beach, FL 33406
407/964-9668

JSB:i}h/23
Coplés furnished to:

cc: Chris McGuire, OGC/Tlh.
John Reese, W/T1h.
Fred Wick, SW/T1h.
Mike Graham, DERM éw/out Enecl.)
Neal Willjams, GoeServices

CERTIFICATE OF SERVICE
This is to certify that this NOTICE OF PERMIT and all copies were mailed before the
close of business on ”ll 6 1993 to the listed persons.
Clerk Stamp
FILING AND ACKNOWLEDGEMENT FILED, on this date, pursuant to

8120.52(10) Florida Statutes, with the designated Department
lerk, rece{pt of which 1s hereby acknowledged. -

Ao Aoyt [ JUL 1 5 1990

Clerk Date

L]




Florida Department of Environmental Regulation
Sourheast District®1900 5. Congress Ave,, Suite A ® West Paim Beach, Florida 33406 @ 407-964.9668

Bob Martinez, Governor Dale Twachimann, Secretary John Shearer, Assistant Secretary
Scott Benyon, Deputy Assistant Secrewary

PERMITTEE I.D. NUMBER: 5013P13040

Mr. James E. O'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER: SC 13-179974 =
Waste Management, Inc. of Florida DATE OF ISSUE: JU

500 Cypress Creek Road, West EXPIRATION DATE:JUL 1 6§ 1990

Suite 300 COUNTY: Dade 1.‘9

Fort Lauderdale, FL 33309 . LATITUDE/LONGITUSDL 58 5185 vn/80°21 03w

SECTION/TOWNSHIP/RANGE: S4/T53/R40
PROJECT: Medley Landfill

This permit 18 3issued under the.rrovisions of Chapters 403, Florida Statutes, and
Florida Administrative Code Rule 17-701. The above named permittee is hereby authorized
to perform the work or operate the facility shown on the application and approved
drawing(a), plans, and other documents attached hereto or on file with. the Department
and made a part hereof and specifically described as follows:

To Construct: A 43,5 acre bottom and side sloge lined landfill system. The bottom
liners consist of two (2) layers of 60 mil HDP gfrimary and §econdary) underlained b
six (6) inches of rocks tailings with a permeability of 1x10~° cm/sec and associcatex
leachate collection and detection systems. The side slope liner is a nominal 60 mil
HDPE roughened geomembrane with a geotextile fllter, geonet drainage layer and one foot
of protective subbage solls.

To Operate: A Class I Sanitary Landfill consisting of two (2) separate bottom lined

landfills (6 and 10 acres rei?ectivel totaling sixteen (16) acres collectively, The

bottom liners consist of a 60 mil H.D.P.E. linér, leachate collection system and an

gggrgved surface water management system., The total disposal acreage of this site ig
.6 acres,

IN ACCORDANCE WITH: An application to construct/operate a Solid Waste Resource Recovery
and Management Facility dated May 3, 1990 aloni with certified engineerin plans,
drawings, Notice of Application fubllshed May 31, 1990, and additional information
received on May 31, 1990, respectively.

LOCATED AT: 9350 Northwest 89 Avenue, Medley, Dade County, Florida,
TO SERVE: Dade County
SUBJECT TO: General Conditions 1-15 and Specific Conditions 1- 21.

* This permit supercedes Permit SO 13-148518 issued November 28, 1988. This permit does
ggt ig%ieve the permittee from compliance with the terms of Consent Order OGC Case No.
—0 .
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PERMITTE I.D. NUMBER: 5013P13040 '
Er.tJaﬂeE‘B. O'gon?or, R:s%gna}dnmager Sﬁngrgécgsaggmumnmsn: SC 13-179974
as agement, Inc. © orida : .

500 Cypress Creek Boad, West expIraTION DAaTE: JUL 1 6 1980

GENERAL CORDITIONS:

1.

2.

S

DER Form 17—1.201(5; ‘
- Effective November 30, 1982

JUL 1 6 1995

The terms, conditions, requirements, limitations, and restrictions set forth herein
are "Perm{t Conditions" and as such are binding upon the permittee and enforceable
gursuam: to the authority of Sections 403.161, Florida Statutes. The permittee is
ereby placed on notice that the Department will review this permit periodically and
may initiate enforcement action for any violation of the "Permit Conditions" by the
permittee, ita agents, employees, servants or representatives. :

This permit is valid only for the specific processes and operations applied for and
indicated in the approved drawings or exhibits. Any unauthorized deviation from the
approved dravings, exhibits, specifications, or conditions of thia permit may
constitute grounds for revocation and enforcement action by the Department.

As provided in Subsections 403.087(6), Florida Statutes, the issuance of this permit
does not conve{ any vested rights or any exclusive privileges. Nor does it
authorize any injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state, or local laws or regulations. This
permit does not constitute a walver of or approval of any other Department permit
ihaghmay beizequired for other aspects of the total project which are not addressed
n e permit, .

This permit conveys no title to land or water, does not constitute state recognition
or acknowledgement of title, and does not constitute authority for the use of
submerged lands unless herein provided and the. necessa title or leasehold
interests have been. obtained from the state, Only the Trustees of the Internal:
Improvement Trust Fund may express state opinion as to title,

This permit does not relieve the permittee from lisbility for harm or 1njm? to
human health or welfare, animal, plant or aquatic life or property and penalties
therefor caused by the cona_truc‘.ion or operation of this permitted source, nor does '
it allow the permittee to cause pollution in contravention of Florida Statutes and
Department rules, unless specifically authorized by an order from the Department.

The permittee shall at all times rogerlI operate and maintain the fac:llitf and
systems of treatment and control Fan related appurtenances) that are installed or
used by the Bemittee to achieve compliance with the conditions of this permit, as
required by Department rules.

The permittee, by accepting this permit, specifically agrees to allow authorized

Department personnel, upon presentation of credentials or other documenta as may be
required by law, access to the premises, at reasonable times, where the permitted
activity 1s located or conducted for the purpose of:

a. Having access to and copying any records that must be kept under the
conditions of the permit;

b.  Inspecting the facility, equigment, practices, or operations regulated or
required under this permit; an :

e, Sampling or monitoring any substances or parameters at any location reasonably
necessary to assure compllance with this permit or Department rules.

Reasonable time may depend on ;hé nature of the concern being Investigated.

I1f, for any reason, the permittee does not comply with or will be unable to comply
with any condition or limitation sBecified in the permit, the germittee shall
immediately notify and provide the Department with the folfowing nformation:

a. a description of and cause.of non-compliance; and
b. the period of non-compliance, including exact dates and times; or, if not
corrected, the anticipated time the non-compliance is expected to continue,

and steps being taken to reduce, eliminate, and prevent recurrence of the
non-compliance,
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PERMITTER: I.D.. RUMBER: S5013P13040
Mr. James E. 0'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER: . S5C 13-17997
Waste Management, Inc. of Florida DATE OF ISSUE: 1yl { ¢ 1990 :
500 Cypresa Creek Road, West EXPIRATION DATE:

CENERAL CONDITIONS Cont‘d: JUL 1 6 1995

The permittee shall be responsible for and all damages which‘may result
and may be subject to enforcement action by the Department for penalties or
revocation of this pemmict,

9. In accepting thia permit, the permittee understands and agrees that all records,
notes, monitoring data and other information relati to the conatruction or
operaﬁion of this permitted source, wvhich are submitted to the Department, may be
used by the Department as evidence in any enforcement case arising under the
Florida Statutes or Department rules, except where such use in proscribed by
Sections 403.73 and 403.111, Fiorida Statutes.

- 10, The permittee agrees to com%ny with es in Department rules and Florida
Statutes after a reasonable time for compliance, provided however, the permittee
does not waive any other rights granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department aggroval in accordance with
Plorida Adminigtrative Code Rules 17-4.120 and 17-730.300, as applicable. The
germittee shall be liable for any non-compliance of the permitted activity until

he transfer is approved by the Department. - .

12, This permit is required to be kept at the work site of the permitted activity
during the entire period of consgructlon or operation.

13. Ihii'permit also constitutes:

Determination of Best Available Control Iechnology (BACT)
Determination of Prevention of Significant Deterloration’ (PSD)
gﬁr;%fgsagion of Compliance with State Water Quality Standards (Section 401,

() Compliance with New Source Performance Standards

14, The permittee shall comply with the following monitoring and record keeping
requirements: : :

a. Upon request, the permittee shall furnish all records and plans required under
Department rules. The retention period for all .records will be extended
automatically, unless otherwise stipulated by the Department, during the
course of any unresolved enforcement action. ' .

b. The permittee shall retain at the facility or other location designated
this permit records of all monitori infg;mation (including all éf%lbrat?gn
and maintenance records and all original strip chart recordings for continuous
monitori instrumentation), coples of all reports required this permit,
and records of all data used to complete the application for tgis ermit. e
time period of retention shall be at least three years from the date of the
sample, measurement, report or application unless otherwise specified by
Department rule,

¢. Records of monitoring information shall include:

the date, exact place, and time of sampling or measurements;

the gerson responsible for performing the sampling or measurements
the date(s) analyses were performed;

the person responsible for performinﬁ the analyses;

analytieal techniques or methods used; and

results of such analyses. .

15, When requested by the Department, the permittee shall within a reasonable time
furnish any information required by law which is needed to determine compliance
with the permit. If the permittee becomes aware that relevant facts were not
submitted or were incorrect in the permit application or in any repert to the
Department, such facts or information shall be submitted or corrected promptly.
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Cath,

D.. NUMBER: S013P13040

PERMITTER: I. | .
gr. James E. o'ComImr, R:_s%gnai.dumager gﬁ%rg{?cfgggfmnon ngbigéo 8C 13-179974
aste Management, Inc. o orida

500 aypreag Creek Road, West EXPIRATIOR DATE: JUL 1

.SPECIFIC CORDITIONS:

10'

2,

3.

5.

6.

7.

DER Form 17-1.201(53
Effective November 30, 1982

JuLrems

Prior to liner installation, the subgrade shall be prepared to provide a fimm
unyielding foundation. The base shall be brought up to grade placement and
compaction of limerock. The uipper portion of the base shall be of select materials
of one-quarter inch maximum size not containing shells » angularg or other materials
which could damage the liner. -

The permittee is responsible for obtaininﬁ the services of a registered land
surveyor who shall provide a minimum second order of accuracy on: triangulation,
traverse, leveling and base-line measurements of the base grade as shown on the
approved drawings. The base grade shall be certified in writing by the liner
contractor and installer prior to liner placement.

% cilgcumented control program shall be established for the lined éxpanslon phases as
ollows: : .

a. A map of each sector showing panel layouts as installed,

b. A letter of certification signed by the liner menufacturer or manufacturer's
representative and the sanitary landfill inspector stating that all weld test
results and vacuum or. pressure testing of all welded seams were visually
observed by both. .

c. The professional engineer registered in the State of Florida shall review the
inspections and test -records for each sector as certified by the liner
manufacturer or manufacturer's representative and the sanitary landfill
inspector. The professional engineer shall certify in writing that the bottom
liner and leachate collection sgatem have been installed in accordance with
the flana as approved by the Department. Such certification shall be
submitted to the Department and the Metro Dade County Department of
Environmental Resources Management (DERM) after construction completion,

Installation of the 1liner shall be performed by an experienced installer who has
installed a minimum of 500,000 square feet of similar type liners or shall be
Yerfomed under the supervision of the manufacturer. experienced sanitary
andfill inspector responsible to the engineer of record shall observe liner
installation and grade elevations, The permittee shall notify the Department five
(5) days prior to any liner installation work. .

In order to protect the primary liner, a minimum of two (2) feet of ciean soll fi11
shall be placed over the liner. The sand fill shall provide a lateral zone - to
hydraulically connect the entire leachate collection system,

The leachate collection system shall be installed according to the approved plans
and dravings.

No solid wvaste shall be disposed of into the new sector(s) of the lined expansion
hase until a professional ineer certifies completion’ of construection on DER

orm 17~-7.130(2) and contacts the Department to arrange for an inspection of each
new sector with the engineer and on-site facility operator. .

The permittee 18 responsible to retain a rofessional engineer registered in the
State of Florida for the sugervision of the construction of this project, and upon
completion, the engineer shall submit a summary report to the Department as to the
complete conformity to the plans and specifications as agproved. This summa
report shall include a documented contro frogram of the liner installation, liner
inspections and the quality assurance/quality control testing procedures, la!)oratory
analyses and engineer's certification of construction. .
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PERMITTEE: I1.D. RUMBER: 5013P13040

Mr. James E. O'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER: SC 13-179 74
Waste Management Inc. ofgrlorida 8 DATE OF ISSUE: 9
500 Cypress Creek Road, West EXPIRATION DATR: JUL 1 6 1990

JUL 1 61995

SPECIFIC CORDITIONS CON'T.:

9. The permittee shall submit a monthly operating report (MOR) by the fifteenth (15)
day of the succeeding month to:

Florida Deg?rtment of Environmental Regulation
0lid Waste Administrator
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400; and a copy to:

Florida Department of Environmental Regulation
S.E. Florida DMstrict Office
Solid Waste Section
1900 South Congress Avenue, Suite A
West Palm Beach, FL 33406

Reports shall include the following information:
a) type of solid waste received (i.e. trash, yard trash and garbage};
b) quantities of solid wastes received; and
¢) quantities of leachate (gallons) pumped to the POTW.
10. Stormwater that comes in contact with leachate shall be treated as leachate.
11. Stormwater shall meet the water quality standards as established in Chapters 17-3
gggnéz;gésTlorida Administrative Codes at the point of discharge at the property

12. The groundwater monitoring plan is approved pursuant to Section 17-28.700, Florida
Administrative Code for this site as shown on Exhibit I attached. -

Groundwater Sample Locations - E;h;bit I

(a) Monitoring well clusters 1, ip, 2, 5, 6, 7, 8, 9, 10, 11 12; 13 and 14 shall be
sampled quarterly (January, April, July, October) an semi-annually (April and
October) for the following parameters.

(b) Quarterly Groundwater Parameters

Parameters Storet Codes Units
Ammonia Nitrogen Q00610 mg/l
Chemical Oxygen Demand 000340 mg/1
Chloride 000940 mg/1
Total Coliform 031505 #7100
Fecal Coliform 031616 #/100
Total Copper 001042 ug/l
Total Iron 001045 ug/l
Total Lead 001051 ug/l
Total Manganese 001055 ug/l
Nitrate 000620 mg/l
gH 000400 5.0.
ulfate 000946 mg/l
Specific Conductance 000095 umhos/cm
Total Dissolved Solids 000515 mg/l
Total Zinc 001092 ug/1
Water levels 082545 Feet (MSL)
Ritrite 000615 mg/l
Page 5 of 8
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PERMITTER: I1.D. NUMBER: 5013P13040
Mr. James E. 0'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER: SC 13-179974
Wagte Management, Inc, of Florida DATE OF ISSUE: JUL1 B 19390
500 Cypress Creek Road, West EXPIRATION DATE:
JUL 1 & 1995
SPECIFIC CORDITIONS:
(c¢) Semi Annual Groundwater Parameters
Parameters Storet Codes Units
Acrolein 34210 ug/1
Acrylonitrile 34215 ug/l
Benzene 34030 ug/1
Bis (chloromethyl) ether 34268 ug/l
Bromoform 32104 ug/l
Carbon Tetrachloride 32102 ug/l
Chlorobenzene 34301 ug/1
Chloredibromomethane 32105 ug/l
Chloroethane 34311 ug/l
2 - Chloroethylvinyl ether 34576 ug/1
Chloroform 32106 ug/1l
Dicholorobromomethane 32101 ug/1
Dichlorodifluoromethane 34668 ug/1
1, 1 Dichlorcethane 34496 ug/l
1, 2 Dichlorcoethane 34531 ug/1
1, 1 Dichloroethene 34501 ug/l
1, 2 Dichloropropane 34541 ug/1
cls - 1,3 - Dichloropropene 34561 ug/l .
Ethylbenzene 34371 ug/1
Bromomethane 34413 ug/l
Chloromethane 34418 ug/l
Methylene Chloride 34423 ug/1
1, 1, 2, 2 - Tetrachloroethane 34516 ug/1
1, 1, 1 - Trichloroethane 34506 ug/1
1, 1, 2 - Trichloroethane 34511 ug/l
Tricﬂloroethene 39180 ug/1
Trichlorofluoromethane 34488 ug/1
Vinyl Chloride 39175 ug/l
trans -1, 3- Dichloropropene 34699 ug/1

12, The permittee shall maintain reasonable access to 2ll the monitoring stations
(owned by the permittee) required by this permit. In order to assure that
representative samples are obtained, it shall be the responsibility of the
germittee to maintain the integriﬁg of the monitoring stations and protect them

rom destruction or vandalism. Should any of these stations be destroyed, the
permittee shall notify the Department immediately. The notification shall include
pertinent information as to the cause, and what steps are being taken to replace
the monitoring station and grevent the recurrence of such problems in the future.
A Well Completion Report shall be sent to the department on DER Form 17-1.216(2)
within thirty (30) days of any new well construction.

13, Leachate shall be sampled semi-annually (April and October) as follows:

(a) Leachate Sample lLocations
omposite samples from the manholes of the lined expansion phase.

(b) Leachate Parameters

Parameters Storet Codes Units
Total Ehos horus 000665 mg/l
Total iel ahl Nitrogen 000625 mg/1
Total Dissolved Solids 000515 mg/1
Total phenols 032730 ug/1
Nitrate as N 000620 mg/l
Ammonia as N 000610 mg/l
Lead 001051 ug/l
Arsenic 001002 ug/1
Page 6 of 8
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PERMITTER: I.D. NUMBER: 5013P13040
Mr. James E. 0'Connor, Regional Manager PERMIT/CERTIFICATION NUMBER: SC 13-179974
Waste Management, Inc. of Florida DATE OF ISSUE: JUL 16 1930
500 Cypress Creek Road, West EXPIRATION DATE:
JUL 1 6 1995
SPECIFIC CONDITIONS:

- Rarameters Storet Codes Units
Barium 001007 ug/l
Selenium 001147 ug/l
Silver 001077 ug/l
Fluoride 000951 mg/l
Zinc 001092 ug/l
Chromium 001034 ug/l
Cadmium 001027 ug/l
Mercury 071900 ug/l
Irichlorethene 039180 ug/l
Tetrachlororoethene 034475 ug/1
Carbon Tetrachloride 032102 ug/1
Vinyl Chloride 039175 ug/l
1,1,1-Trichlorcethane 034506 ug/l
1,2-Dichloroethane 034531 ug/l
Benzene 034030 ug/l
Ethylene Dibromide 900222 ug/1
Chlorides 000940 /1
Color 000080 PCU
Turbidity 082079 NTU
Odor 000085 Threshold #
BH 000400 S.U. '

onductance 000094 umhos/cm
Temgerature 000010 °c
Sulfate 000946 mg/l
Chemical Oxggen Demand 000340 mg/l
Biological Dxygen Demand 050080 mg/1
Nitrice 000615 mg/l

14.

15.

1s.

17.

18.

19.

DER Form 17-1.20Q1(5)

A Base Monitoring Report (BMR) shall be conducted in accordance with DERM's and 40
CFR 403 General Pretreatment Regulations. This BMR shall be completed and
submitted to the Department within 365 days after operations in the 43.5 acres
lined areas commence., If the BMR determines pretreatment i3 required prior to
discharge into the POTW, a comgliance schedule is to be attached to the BRMR,
Maximum time allowed on the schedule for a pretreatment system to be on-line shall
be within 365 days of approval of the BMR.

All ground water and leachate analyses shall be submitted to the Department within
ninety (90) days of sampling on DER Form 17-1.216(2), copy enclosed as Exhibit B.

The zone of discharge for this site shall be in accordance with FAC Rule 17-28.700
and extend to the property boundaries.

The maximum height of this landfill shall be 200 feet above mean sea level in
accordance with the Closure Plan.

On or before January 31 of each‘gear the permittee shall submit an annual elevation
survey of the site as prepared by a land surveyor registered In the State of
Florida. This survey shall clearly show the horizontal and vertical dimensions of
the landfilled area.

Prior to the deposition of solid waste into the lined expansion phases of the

landfill the permittee shall receive aggroval from the Department by demonstrating
compliance with the Financial Responsibility requirements revised May 23, 1990,

Page 7 of 8
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PERMITIEE: I.D. NUMBER: 5013P13040

Mr. James B. 0'Connor, Regional Manager PﬁRMIT/CERTIFICATION NUMBER: §SC 13-179974
Waste Management, Inc, of Florida DATE OF ISSUE: Jl’L { 6 1990
500 Cypreas Creek Road, West EXPIRATION DATE:

JUL 1 61895

SPECIFIC CORDITIORS:

20. The permittee shall obtain a permit from South Florida Water Management District

prior to the construction of the lined expansion phases,

21. The permittee shall continue to implement the "Corrective Actions for Ground Water
Contamination Cases (CAFGWCC)" in accordance with the Department's March 28, 1990
letter of approval. All subsequent actions/reports required in the CAFGWCC 'shall
be submitted in quadruplicate to the Department within the time frames specified in

the CAFGWCC,

Executed in West Palm Beach, Florida.

STATE OF PLORIDA
DEPART OF ENVIRONMENTAL REGULATION

efyon
Adgsistan ecretary
utl Congiress Avenue, Suite A
West Palm Beach, FL 33406
S 407/964-9668

L=
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Florida Department of Environmental Regulation

A . UL Southeast District ® [900 S. Congress Ave.. Suitc A @  West Palm Beach, Florida 33406

Lawion Chiles, Governor Tclephone: 407/41).2650 Carol M. Brow: A
HAR 3 ' ‘992 Fax: 407/433.2666 aro 1 ner Neorciary
Mr. Harvey Bush, P.E. Dade County
Waste Hanagemenﬁ Ine. of Florida SW -Medley Landfill
0 Cygreaa Creek Road, West Permit File
Suite 300

Fort Lauderdale, FL 33309
Re: Modification of Conditions, Permit Number SC 13-179974

Dear Mr, Bush:

We are in receipt of your request for a modification of the permit
conditiona. The new specific condition i{s as follows:

Condition #22

TO:

The permittee shall construct a Landfill Gas Management System which will '
collect, transgort and dispose of extracted landfill gasses. The system will
consist of for -eiiht=(48 gas extraction wells which has an estimated flow

rate of 1026 cublc feet per minute and 1113 gallons per day of condensate
production during operation.

This Tas management system shall be constructed in accordance with documents
for minor modification to permit # SC 13-799974 dated December 17, 1991 along
with certified engineering documents received March 19, 1992,

Thisigetter must be attached to the original permit and becomes part of that
permit,

A gerson whose substantial interests are affected by this modification may
etition for an administrative proceeding (hearingl in accordance with Section
20.57, Florida Statutes. The petition must contain the information set forth

below and must be filed (received) in the Office of General Counsel of the

Department at 2600 Blair Stone Road, Tallahassee, Florida 32399-2400, within

14 days of receipt of this Modification, Petitioner shall mail a copy of the
etition to the agplicant at the address indicated above at the time of
11ing. Fallure to file a petition within this time period shall constitute a

walver of any right such person may have to regueat an administrative

determination C(hearing) under Section 120.57, Florida Statutes.

The Petition shall contain the following information; _
(a) The name, address, and telephone number of each petitioner, the

apslicant's name and address, the Department Permit File Number
and the county in which the project 1s proposed;

(b) A statement of how and when each petitioner received notice of
the Department's action or proposed action;

(c) A statement of how each petitioner's substantial interests are
affected by the Department's actlon or proposed action;

(d) A statement of the material facts disputed by Petitioner, if any;

(e) A statement of facts which petitioner contends warrant reversal

or modification of the Department's action or proposed action;

Reccled m Puper



Mr. Harvey Bush, P.E.
Hedle! Landf£iil
Page

(f) A statement of which rules or statutes petitioner contends
require revergal or modification of the Department‘'s action or
proposed action; and

(g) A statement of the relief sought by petitioner statinﬂ precimely
the action petitioner wants the Department to take wit reapect
to the Dapartment's acticn or proposed action,

If a Yetition is filed, the administrative hearing process is designed to
formulate agenc{ action, Accordingly the Department's final action may be
different from the position taken by {t in this modification, Persons whosge
substantial interests will be affected by any decision of the Department with
regard to the application have the right to petition to become & party to the
roceeding., The petition must conform to the requirements specified above and
e flled (received) within 14 days of receipt of this notice in the Office of
General Counsel at the above address of the department., Failure to petition
withi{n the allowed time frame constitutes a waiver of any right such person
has to request a hearing under Section 120,57, F.S., and to participate as a
party to this proceeding. An¥ subsequent intervention will only be at the
;pxrgval of the presiding officer upon motion filed pursuant to Rule 28-5,207,

This modification is final and effective on the date filed with the Clerk of
the Department unless a petition is filed In accordance with the above
paragraphs or unless a re?uest for extensien of time in a petition and
conforms to Rule 17-103.070, F.A.C. TUpon timel{ filini of a petition or a
requesat for an extension of time this modificatlon will not be effective until
further Order of the Department.

“\When the Order iModiflcation is final, any party to the Order has the right
to seek judiclial review of the Order pursuant to Section 120.68, Florida
Statutes, by the filing of a Notice of Appeal gursuant to Rule §.110, Florida
Rules of Appellate Procedure, with the Clerk of Tallahassee, Florida
32399-2400; and by fil1i a copy of the Notice of Appeal accomRanied by the
applicable filing fees with the apgropriate District Court of pBeal. The
Notice of Appeal must be filed within 30 days from the date the Final Order is
filed with the Clerk of the Department.

Should you have guestions, pPlease contact Mr. Joe Lurix of this office,
telephone 407/433-2650.

Executed in West Palm Beach, Florida,

FIC c
This is to certify that this NOTICE OF FERMIT MODIFICATION and all copies were
mailed before the close of business on to the listed persons.
FILING AND ACKNOWLEDGEMENT STATE OF FLORIDA DEPARTMENT
FILED, on thig date, pursuant to OF ENRVIRONMENTAL REGULATIOR
120.52, Florida Statutes, with the -

esignated Department Clark -

receipt of which is hereby ~ &WW 6 A/ a
acknowledged., MAR 3 1 1992 It T E

. ’ . Donald B, White .E,

Acting Director of District
er Date Management
_ 1900 South Conﬁress Avenue, Suite A
ch, FL 33406

West Palm Bea
407/433-2650

DBW:an:gml/986.132
ces Pat??&ia E., Comer, 0GC/T1h. Chris McGuire, 0GC/T1lh.

Fred Wick, SW/Tlh Laurie Cunniff, DERM

Mary Jean Yon, SW/T1h.
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Method of Discharge
Type of Industry
Report for Period to
date date

Attach monitoring data as approved in monitoring plan using paramster monitoring rsport
forms, When gapplicable, attach additional sheets describing any changes in the
background water quality end the discharge plume since the last reported Jescription.
Include any changes in size, direction of movement, rate of movement, and concentration
changes of plume constituents in violation of the applicable standards.

NOTE: Pursuant to Rule 17-4.245(6)(k)3., et any time there is a change in the per-
mitted valume, location or chenmicel, physical ot microbiological compesition of the dis-—
charge plume, the permittee shall notify the department and, if required by the depart-
ment, submit a new report stating the volume and chemical, physical and microbiological
compasitions of ths discharge at the point of release or contact with the ground watsr at
the site boundary.
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I cectify under penalty of law that I have personally sxamined and am familiar with the
information submitted in this_document and all attachments and that, based on ay inguiry
of those individuals immediately responsible for obtaining the information, 1 belisve
that the information is true, accurate, and complete. 1 am aware that Lthere are signifi-
cant penalties for submitting False information, including the possibility of fime ang
imprisonment.,
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representative ground water sample.
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LANDFILL GAS MANAGEMENT SYSTEM
ENGINEERING REPORT
MEDLEY LANDFILL AND RECYCLING CENTER
DADE COUNTY, FLORIDA
Project No. 19377

1.0 INTRODUCTION

The following Engineering Report document outlines the engineering practices which were used
in the systematic approach for the design of a Landfill Gas Management System which will
collect, transport, and dispose of extracted landfill gasses at the Medley Landfill and Recycling
Center.

2.0 MEDLEY LANDFILL AND RECYCLING CENTER
GAS MANAGEMENT SYSTEM

The following section describes the perimeter gas extraction well and collection header system
at Medley Landfill and Recycling Center. Additional interior gas extraction wells may be
installed in the future based on the final grades and gas production anticipated for the estimated
closure date in the year 2003.

2.1 System Description

The primary objective of this gas management system is to extract, transport, and dispose of
potentially harmful landfill gas. The following narrative isa general description of the gas
management system components for the Medley Landfill and Recycling Center I.andﬁll Gas
Management System (LGMS). For a more detailed description of construction procedures, refer
to Appendices G and H.

The Perimeter Gas Management system will consist of 48 gas extraction wells varying from
depths of 30 ft to 71 ft below the landfill surface. '

Medley Landfill
March 1992 ) LGMS/Engineering Report
MED-LGMS 1 FINAL



There are a total of 7 engineered low points in the collection header system for the collection
of condensate, which is generated by the cooling of the methane gas that occurs between the gas
extraction well and blower flare station. The condensate that is removed from the collection -
system will be pumped directly to existing leachate collection manholes or to the leachate force
main system and disposed of along with the landfill leachate. ' a

Each gas extraction well is located and spaced according to a calculated zone of influence (Z0).
The ZOI defines an area from which gas can be extracted without inducing excessive air
intrusion into the landfill. Each gas extraction well is connected via a lateral pipe to a main
collection header. '

The collection header is designed as a looped network 1o provide continuous removal of landfill
gas in the event that a section of header becomes inoperative. Control valves are located
throughout the collection header to allow for isolation of sections for monitoring and
maintenance. The header is sloped to provide for gravity collection of condensate and prevent -
blockages caused by differeatial settlement. All anticipated current and future extracted gas'
volumes, velocitiés, and collection header pressure drops are accounted for in the sizing of the
collection header. | o |

The vacuum required to extract and transport the landfill gas is provided by a centrifugal blower.
From the blower, the gas is delivered to the flare for thermal destruction.’

2.2 . Construction Phases .

The Perimeter Well System will consist of a total of 48 gas extraction wells. The calculated
flow rate from this system is estimated to be 1026 cfm. The anticipated condensate production
during operation of the perimeter system is 1113 gal. per day. The anticipated closure date for
Medley Landfill and Recycling Center is in the year 2003. Additional interior gas extraction
wells may be installed in the future based on the anticipated final grades and gas production at
closure. The anticipated gas extraction rate for the future landfill conditions is estimated to be

. 3194 cfm. This value was based on a gas production model (data sheet) developed with an

March 1992 : LGMS/Bngincering Report
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anticipated closure date of 2003 (See Table 2). The calculated condensate production rate for
this future system is estimated to be 3463 gal. per day.

2.3  System Monitoring
A monitoring plan will be implemented to evaluate the performance of the gas management

- gystem. This monitoring plan will include surface and subsurface monitoring around the

perimeter of the landfill and evaluating the extracted gas quality and quantity at each extraction

well.

3.0 LANDFILL GAS MANAGEMENT SYSTEMS
ENGINEERING DESIGN PROCEDURES

The following section describes the methods and procedures used to design an effective Landfill
Gas Management System. Example calculations and tabulated results for Medley Landfill and
Recycling Center are included in the Appendices.

3.1 Design Assumptions

o Refuse constituency is uniform throughout the landfill.

° Landfill cover material density and permeability is uniform for type and thickness
of material.

. Landfill gas constituency is uniform throughout the facility.

e Landfill gas temperature is uniform throughout the landfill,

o Landfill gas is 100% saturated.

. Medley Landfill and Recycling Center design parameters are interpolated from
United Sanitation/Medley Landfill Gas Recovery Test data (See Tables 1 and 2).

3.2 Collection Headers

A flexible, high density polyethylene (HDPE), extruded pipe material made of 3408 type resin
will be used for the collection header system. Collection headers must withstand internal and
external forces developed by non-uniform settlement of decomposing refuse. HDPE is flexible

Medley Landfill
March 1992 LGMS/Engineering Report
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and will conform to changing strata configurations by bending and bowing and thus develop

much lower material stress conditions.

3.3  Gas Extraction Wells

The three parameters which must be considered in the design of gas extraction well core pipe
material are 1) buckling of vertical pipe during installation, 2) temperature of the environment
in which the core pipe is being placed, and 3) ground surface shear forces due to cover
material/refuse interface slippage (when gas extraction wells are installed on side slopes). At
the time of completion of a well installation, there is very little stress developed in the core pipe.

(1)  Buckling - PVC pipe Type 1, SCH 80 (6" or 8" diameter) is chosen for its rigidity and
lack of measurable bowing under its own weight (in the vertical position) to lengths of
120 feet.

(2) Temperature of Environment - The average. gas temperatures are 126°F which is well
below the maximum recommended operating temperature for PVC pipe, Type 1, Sch 80
(140° F). (Reference from Plastic Piping Systems Vol. 1, 1980, Table 1-B, page 5.)

(3)  Ground Surface Shear - With 3 feet of cover material and the estimated internal angle
of friction (33°) of the cover material, the forces developed by cover material slippage
on side slopes of minimum 3:1 will be insufficient to cause well pipe failure.

During construction compacted muck is placed above and belo{v a bentonite mat (Claymax) to
reduce air intrusion into the landfill at the gas extraction well pipe and at the existing
cover/backfill interface. At the existing cover/backfill interface, the bentonite will migrate into
the void spaces of both the soils, tying the two together into one continuous barrier. At the gas
extraction well pipe, the bentonite will migrate into any void spaces around the pipe and the
compacted muck, preventing air intrusion at the muck/pipe interface.

Medley Landfill
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3.4 Well Placement
Well placement is based on the following criteria:
o Zone of Influence

L Drill rig accessibility

The Zone of Influence (ZOI) for an individual v&ell is éstimated by an equatim; developed by the
Waste Management of North America, Inc. Gas Recovery Group. The design parameteré used
in this Engineering Report were obtained from the United Sanitation/Medley Landfill Gas
Recovery Test data (see Tables 1 and 2). A typical calculation for the ZOI can be seen in
Appendix A, Section 2.

Since well zones of influence are theoretically circular in shape, overlap of ZOI's is necessary
to obtain the maximum influenced area. Therefore, the wells are spaced to maximize the landfill
coverage and minimize the overlap of the ZOlIs.

The accessibility of the drill rig which is to perform the boring is limited to slopes of no more
than 6 horizontal to 1 vertical. If ground surface slope exceeds this maximum, the creation of
a bench and bench access will be necessary to facilitate leveling of the drill rig. Benches will

be removed following completion of construction so that the final contours are not changed.

3.5 Extraction Volumes _ , _

The landfill gas extraction volume for each well is determined by multiplying the volume of
influenced refuse by the field test determined gas generation rate. This volume is reduced by -
the appropriate reduction factor due to ZOI overlap. The generation rate is an average value
of recoverable gas volumes. The actual generation rate may vary slightly.

Extraction volume calculations and tabulation are included in Appendix A. These extraction
volumes are used to design the header collection system.

Modley Landfilt
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3.6 Header Collection System
The header collection system design is based on the following criteria:

1) Maximum gas velocity is 50 feet per second in headers which exhibit concurrent flow
conditions (flow of gas and condensate in the same direction.)

2) Maximum gas velocity is 30 feet per second in header which exhibits countercurrent flow

conditions (flow of gas and condensate in opposite direction).
3) The following factors of safety will be applied:

. 1.2 for concurrent conditions

. 1.4 for countercurrent conditions

4) Headloss shall not exceed one inch water column per 100 feet of header pipe.

5) Minimum acceptable slope is 2.0% for header located in refuse, and 0.5% for header out

of refuse.

6) The Spitzglass equation for low pressure flow of compressible fluids will be used for
headloss calculations.

7 All calculations performed assumes Phillips Driscopipe Series 6400 SDR 17.0 pipe is

used for collection system construction.
8) Exceptions to these criteria are acceptable if the effect on the system is minimal.

Headloss and velocity calculations are included in Appendix B.

Medley Landfill
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3.7 © Vacuum Application

- Vacuum application is the anticipated pertmssnble negative pressure which can be apphed to the
-well and maintain less than 1% air intrusion. Operation, testing and monitoring at over 30

existing landfill gas management facilities has determined that air intrusion can be controlled by
adjusting the applied vacuum. The vacuum application factor (inches water column per foot
depth to slot) is derived from field test data and then applied to the design dimensions of each
extraction well. An example calculation and tabulated results are included in Appendix C.

3.8  Blower Selection
The requirements of the blower are as follows:

- 1) Supply sufficient negative pressure for distribution throughout the collection system and

sufficient positive‘ pressure for delivery of collected gas to the flare for combustion.

2) Supply sufficient flow volume capacity for anticipated extraction rates.

The blower selection procedure begins with calculation of minimum and maximum differential
pressure and volume capacity requirements. Then several blowers meeting the requirements are
analyzed for eobnomic longterm operation (minimal future modifications) and the most efficient
is selected. Calculation of blower requirements and blower selection criteria are included in
Appendix D. |

3.9 Flare Selection

Selecuon of the flare is based on short-term peak and long-term flow volumes. Since it is not
desirable to sacrifice combustion efficiency, the flare must be effective over a wide range of
flow volumes. Through years of testing and infield monitoring of operating ﬂarés, Waste
Management of North America, Inc. has developed standard state-of-the-art utility flare

spemﬁcauons The flare is designed specifically for efficient thermal disposal of landfill gas.

Along with the development of the flare, design basis'parameters have been created so that
cross-referencing of infield test data with the design basis parameters is sufficient to determine

March 1992, ' . LGMS/Bnginsering Report
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if any special flaring techniques or processes are needed. After this determination, the flare size
is selected by use of specially developed nomographs.

Parameter comparisons and flare selection are included in Appendix E.

3.10 Condensate Management
Condensate management calculations include determination of condensate volumes produced
within the collection system and the anticipated distribution of these volumes.

The design assumptions that-are used in calculating the condensate production rate and
distribution are listed below.

1 Landfill gas is 100% saturated at the time of extraction.
2) All liquid is knocked out prior to flaring .
3) Operational pressure is 14.6 psia.

The procedure for condensate calculations begins with determination of the volume of condensate
formed per cubic foot of extracted landfill gas. Combining this value with the gas extraction

‘rate provides the condensate production rate.

The preceding calculations and tabulated results are included in Appendix F.

Modiey Landfill
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GAS RECOVERY TEST SUMMARY
UNITED SANITATION/MEDLEY LANDFILL
FEBRUARY 1987

TABLE 1

| Well Depth (feetj
| Amount Slotted (feet)
Static Pressure (in w.c.)
| Gas Temperature (°F) 116 123 133 114 144 126
I Free Flow (cfin) 10 5 10 5 10 8
Max Flow (cfm) 42 - 17 10 15 21
Max ZOI (feet) 134 - 118 195 114 140
Max Vacuum (in w.c.) | 0.0 - 0.6 0.2 1.1 0.5
Gas Generation 0.290 - 0.191 0.040 0.175 0.174
(f*/1b-yr)
Stabilized Flow (cfm) - - 15 3 10 9.3
Vacuum (in w.c.) 0.0 - 0.6 0.2 1.1 0.5
Composition (Stabilized
Flow):
% CH, 54.0 54.4 54.4 54.3
% CO, 4.4 43.2 43.3 43.3
%N,/O, 1.6 0.4

Note: Data obtained from: Landfill Gas Recovery Test Program: performed by Waste
Management of North America, Inc., Gas Recovery Group.

Medley Landfill
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LANDFILL GAS PRODUCTION D

ATA SHEET

Raf#-GAS19D

DATE OF ENTRY: January 13, 1992
SITE: - Medley Landfill
SITE CLOSURE DATE: 2003
GAS GENERATION RATE : 0170 CUFTAB-YR
GAS PRODUCTION : 45 CUFTAB
REFUSE DENSITY ; 500 LB/CU GATEYD
AECOVERABLE GAS: 55 %
METHANE CONCENTRATION:. 54 %
SITE CAPACITY: 8,126,127 TONS OF REFUSE IN PLACE
ESTIMATED
ANNUAL GAS RECOVERABLE FUEL MSDS
YEAR REFUSE PRODUCED ASPRODUCED QUIVALENT NVENTORY
{tons) {ctd) ¢ty  (mmBTU/Mr) (Ibs/day)
1975 191136 0 0 0.0 0
1978 194292 0 0 0.0 0
1977 195324 178044 97924 2.0 13924
1978 201804 352303 193768 4.0 27553
1979 202320 520939 286517 5.9 - 40741
1980 305088 689241 379083 7.8 53903
1981 342120 851665 463418 9.6 66608
1982 ‘368904 1103683 607026 124 86318
1983 366552 1380675 759311 15.5 107978
1984 371424 1672153 919684 18.8 130774
1988 328100 1950429 1072736 21.9 1525837
19688 343000 2222730 1222501 25.0 173833
1987 343000 2445319 1344925 275 191241
1988 235007 2672447 1469848 30.1 209004
1989 350095 2890995 1550047 32s 226096
1990 341608 3000690 1650380 LR} 234875
1991 265355 3213447 1767296 36.2 251314
1992 265000 3410258 1875642 9.4 266708
1983 | 265000 3528606 1940733 - 9.7 275962
1994 265000 3842152 2003184 41.0 284842
1995 265000 3751409 2063278 - 42.2 293386
1998 265000 3856539 2121096 434 301608
1997 265000 3957697 2176733 4“4.5 309520
1998 265000 4055033 2230263 456 37132
1999 265000 4148692 2281781 48.7 224457
- 2000 265000 4238813 2331347 47.7 331508
2001 265000 4325529 2379041 43.7 338287
2002 265000 4408970 2424933 49.8 344812
2003 265000 4489258 2469092 50.5 351091
2004 0 4566513 2511582 51.4 kFakk)
2008 0 4540850 2552487 s2.2 362047
2008 0 4465529 2456041 50.2 49238
2007 0 429681 2083257 483 336042
2008 0 4134508 2273978 48.5 23047
2009 0 3978314 4.8 311132

2188073
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LANDFILL GAS PRODUCTION DATA SHEET

Real#-GAS19D
DATE OF ENTRY: January 13, 1992
SITE: T Medley Landfill
SITE CLOSURE DATE: 2003
GAS GENERATION RATE : 0.170 CUFTAB-YR
GAS PRODUCTION : 45 CUFTAB
REFUSE DENSITY ; 500 LB/CUGATEYD
RECOVERABLE GAS: 55 %
METHANE CONCENTRATION; 54 %
SITE CAPACITY: 8,126,127 TONS OF AEFUSE IN PLACE
ESTIMATED
ANNUAL GAS RECOVERABLE FUEL MSDS
YEAR REFUSE PRODUCED ASPRODUCED QUIVALENT NVENTORY
{tons) {cld) {cid) (mmBTUMr) (Ibs/day)
2010 0 Jazs022 2105412 43.1 299378
2011 0 3683408 2025874 41.4 2808068
2012 ) 3544257 1949341 39.9 277188
2013 0 3410363 1875700 38.4 266714
2014 0 azsi1s27 1804840 36.9 256838
2015 ) 3157558 1736657 5.5 246943
2018 0 3038272 1671050 M.2 237614
2017 0 2923493 1607921 329 228638
2018 0 2813050 1547178 .8 220000
2019 0 2706779 1488729 30.5 211689
2020 0 2604523 1432488 29.3 203692
2021 0 2508130 1378372 28.2 195997
2022 0 2411454 1326300 271 188593
2023 0 2320355 1276195 26.1 181468
2024 0 2232697 1227983 25.1 174613
2028 0 2148351 1181593 4.2 168018
2026 0 2067191 1136955 213 161669
2027 0 1989097 1094003 224 155561
2028 0 1913853 1052674 1.5 149685
2029 0 1841648 1012907 20.7 . 144030
2030 0 1772075 974641 19.9 138589
200 0 1705130 937821 19.2 133353
2032 0 1640714 902393 18.5 128315
2033 0 1578731 868302 17.8 123468
2034 0 1519090 835500 7.1 118804
2038 0 1461703 803938 16.4 114315
2038 0 1406489 773568 15.8 109997
20937 0 1353349 744342 15.2 105841
2038 0 1302222 716222 14.7 101843
2039 0 1253027 689165 141 97996
2040 0 1205891 663130 13.8 94293
2041 0 1160142 638078 13.1 90731
2042 0 11168315 613973 126 87304
2043 0 1074143 590779 121 84005
2044 0 1033584 568480 "11.8 80832
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LANDFILL GAS PRODUCTION D

ATA SHEET

Ral#-GAS19D
DATE OF ENTRY: January 13, 1992
SITE: T Medley Landfill
SITE CLOSURE DATE: 2003
GAS GENERATION RATE : 0.170 CUFTAB-YR
GAS PRODUCTION : 45 CUFTAD
REFUSE DENSITY : 500 LB/CUGATEYD
RECOVERABLE QAS: 55 %
METHANE CONCENTRATION: 54 %
BITE CAPACITY: 8.126,127 TONS OF REFUSE IN PLACE
ESTIMATED
ANNUAL GAS RECOVERABLE FUEL MSDS
YEAR REFUSE - PRODUCED ASPRODUCED QUIVALENT NVENTORY
(tons) (cid) {ctd) (mmBTUMr) {lbs/day)
S
2045 0 994518 546985 1.2 s
2048 0 956948 526321 10.8 74840
2047 0 920798 508438 10.4 72013
2048 0 886011 . 487308 10.0 69292
2049 0 852539 468897 9.6 66678
2050 0 820332 451183 9.2 64156

Data obtained from , "Landfill Gas Production Data Sheet", prepared by Waste
Management of North America, Inc., Gas Recovery Group, January 1992.
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APPENDIX A
SECTION 1.0

EXTRACTION FLOW RATE SUMMARY



LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

[ e
T R i immaihs il e N —
|  weLL FLOW RATE Q REDUCTION FACTOR R, | REDUCED FLOW RATE Q, |
B i N N ¢ N (CEM)
|| W-2 30.2 23 23.2
w3 29.6 24 . s
W4 30.2 22 23.6
WS 33.9 24 25.8
W-6 26.7 ‘ 58 11.2 I
- W-T 51.1 34 33.7
w-8 20.5 39 12.5
w-9 56.4 39 34.4
W-10 23.9 43 13.6
Ww-11 52.0 35 33.8
w-i2 - 10.4 39 6.3
W-13 33.3 . 38 20.6
W-14 25.0 26 18.5
W-15 14.4 13 12.5
W-16 - 23.9 ' 30 16.7
W-17 81.2 32 55.2
W-18 69.2 53 32.5
w-19 14.0 55 6.3
W-20 121.2 .49 61.8
w21 113.4 30 | 79.4
w-22 22.2 59 9.1 I
w-23 26.5 10° 23.8 I
W-24 22.7 11 20.2 l
W-25 20.5 4 19.7
W-26 21.0 19 17.0
: Medley Landfill
March 1992 ' LGMS/Eagincering Report
MED-LGMS FINAL



EXTRACTION FLOWRATE SUMMARY

E (Perimeter System Layout)
WELL FLOW RATE Qy REDUCTION FACTOR R, | REDUCED FLOW RATE Q,

(CFM) (%) (CFM)

W-30 2.7 9 20.6
W-31 2.7 2 17.7
[ w32 22.7 20 18.2
W-33 ' 23.9 : 22 18.6
W-34 23.9 24 18.2 u
W-35 22.7 17 18.8
W-36 13.1 4 12.6
W-37 22.7 10 20.4
w-38 2.7 21 17.9 I
W-39 22.2 21 11.5
W-40 22.2 21 17.5
|| w41 21.6 23 16.6
|| W42 22.2 18 18.2
18.2 “
17.7 . ||
18.4
16.6
17.1
19.8
1026.4
Medley Landfill
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APPENDIX A
SECTION 2.0
ZONE OF INFLUENCE



Purpose:

Given:

Equation:

Purpose:

Given:

March 1992
MED-LGMS

LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

ZONE OF INFLUENCE
To determine the refuse permeability factor (F))

The following parameters obtained from the United Sanitation/Medley Gas
Recovery Test data (Table 1)

Average Zone of Influence (ZOI) = 140 ft
Average length of solid pipe (S,) =201t
Cover depth (Cy =5.0ft
Relative cover permeability (m) = 1.5

Zone of Influence: ZOI = F,(S,+m,C,)
Refuse permeability factor: F, = ZOL/(S,+m,Cy

Evaluating equation:

F =[ 140 £ ]=509
+"\202 + 15 GO

Factor of Safety = (Reduce by 10%) = 5.09 - 10% = 4.58
ZONE OF INFLUENCE CALCULATION

To determine the area affected by an individual gas extraction well.
(using W-1).

Length of solid pipe (S,) =20 ft
" Refuse permeability factor (F) = 4,58

Cover depth (Cy) =3.0ft

Relative cover permeability (m,} . = 1.5

Mediey Landfill
LOMS/Engioecring R
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Equation:
Zone of Influence: ZOI = F,(5,+m,C)

Evaluating the equation for well (W-1)

-~  ZOI = 4.58[20 + (1.5)(3.0 f1)]
= 1122 ft

DES: 74p DATE: 3 -)Z2-92
cux: A paTe:_3-12-92-
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EXTRACTION FLOW RATES




LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILLAND RECYCLING CENTER

EXTRACTION FLOW RATES
Purpose: To determine the extraction rate of landfill gas from individual gas extraction
wells (using well W-1). '
Given: Zone of Influence (ZOI) = 112.2 ft.
Ground Surface Elevation = 44 ft. MSL
Base Grade Elevation = (0 ft. MSL
Gas Generation Rate (G;) = 0.17 ft/lb-yr
Density of Refuse (o) = 1200 lb/yd®
Cover Depth (Cp) = 30ft

Assumptions: Gas extraction well influences a cylindrical volume of refuse

Equations:
Volume of a cylinder: V =xrfh (1.0)
Where: r = radius of cylinder
h = height of cylinder
Extraction rate: Q = Gpp V ' (2.0)
Where: Gy = gas generation rate

p = refuse density
V = volume

Sample calculation using well 1:
Volume influenced: V = x(1122ft)’ (44 ft-0ft-3.01)
= 1,621,509 ft*
= 60,056 cy

Gas extraction rate: Q (0.17 £*/1b-yr)(1200 Ib/yd®)(60,056 yd®*)

= 12,251,424 f'/yr.
= 23.3 cfm
DES: 1oy DATE:®-/2 -3 |
cHK: Al paTE: 3-/2-92
. : Medley Landfill
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SHEET ] of 3 DATE /14792

WELL No. COORDINATES | GROUND | BASEGRADE | Liqub | wewL | soum | sLorrep DESIGN FACTORS zol | FLOW | NOTES
| ELEV. | OFREFUSE | ELEV. | DEPTH | PIPE PIPE & | cm
‘. NEW | OLD ____ | qMs | (MSL) MSL) | (FT) Fm | e | B Cp m, G, ] _
2 N 553768; B 712979 " 0 7 36 3s 458 | 30 15 | o | 1sss | 122
1 21 ’ N 553750; E 713131 % 0 66 36 30 1855 | 1134 I
: ) N 553653; E 713219 2 0 3 20 17 mz2 | 22
2 N 553639; E 713775 " 0 4 21 20 168 | 265
i 2 N 553640; E 713924 Q 0 38 20 18 : 2 | 21
| s N 553677, E 714227 0 34 20 14 ' 22 | 205 I
{ 2 N 553682; E 714396 ") 0 35 20 15 1122 | 210

27 N 553692; E 714535 a1 0 36 20 16 122 | use ﬂ
{ 23 | N $53884; E 714585 ) 0 35 20 15 1122 21.0
i 2 NSSI903,ETidse8 | 40 0 35 20 15 122 | o0
, N 554782; E 713674 9 0 38 20 18 . n22 | 27
| 31 N 554796; E 713820 8 0 38 20 18 nz2 | 221
| 2 N 554820; E 713968 ) 0 38 20 18 ma2 | 227
! 3 N 554837; E 714119 4 0 40 20 20 122 | 29 I
B N 554346; E 714269 5 0 0 20 20 : 122 | 239 l
1} 35 N 554854; E 714402 43 0 3s 20 18 ' : nz2 | 27 I
} 36 N 554765; E 714546 3 0 31 16 15 93.9 13.1
} 3 N 555298; E 714533 ) 0 38 20 18 ma2 | 227 H
{ 3 N 555449; E 714552 a 0 38 2 18 2z | n7 I

: Modley Landfill
March 1992 . LGMS/Engincering Report
MED-LGMS : . FINAL



SHEET 3 of 3 DATE 2/14/92 i

i N 555597; E 714553 20
} 40 N 555732; E 714471 Y] 0 37 20 17 1122 2.2
\ 4 N 555798; E 714338 41 0 36 20 16 112.2 216
II a2 N $55823; E 714191 2 0 37 20 17 1122 72
|| e N $55821; E 714029 Q 0 1] 20 18 112.2 0.7 I
II “ N 555812; E 713889 a 0 38 20 18 | 112.2 2.7 I
Il 45 N $55743; B 713753 “ 0 39 20 19 1122 | 233
4% N $55616; B 713676 w0 0 25 20 15 22 | 210
a N 555466; B 713661 4l 0 36 20 16 , 112.2 21.6
4 NSSSHULENEST | 42 0 37 20 17 1122 2212 . ﬂl

. Medley Landfill
March 1992 LGMS/Engincering Report
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REDUCTION FACTORS



LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

REDUCTION FACTORS

Purpose: To determine the percentage of the Zone of Influence which overlaps adjacent
Zones of Influence (using W-1)

Method: Use a planimeter to measure area of the Zone of Influence which is not
overlapped by adjacent Zones of Influence.

Given: Zone of Influence (R) = 112.2 fi.
Area of Zone of Influence not overlapped (Ayo) = 34,255 fi?

Assumptions: Gas produced on the left side of the chord is collected by well A.

Diagram:

d = distance to chord _
s, = area not influenced by Well A

March 1992 LGMS/Bnginssring Repont
MED-LGMS FINAL




Equations:

Where: R; = Reduction Factor (%)
Ayo = Area of the Zone of Influence which is not overlapped by
adjacent Zones of Influence (ft?)
A; = Area of Total Zone of Influence (ft®) = x(ZOI)

Sample calculation using well 1:

Reduction Factor:

34,255 fi?

R, = (1 - ]100% = 13.4%
®(112.2)

DES: -{pn DATE: %-'2 S
cuk: Akc pate: 3-12-2
Medley Landfill
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LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

1 34,255 112.2 39,549 13
2 32,860 116.8 42,858 23 ||
3 32,705 116.8 42,858 24 JI
4 33,325 116.8 42,858 ) I
5 35,418 121.4 46,301 24

6 16,662 112.2 39,549 58

7 40,145 139.7 61,312 34

8 24,102 112.2 39,549 39

9 39,835 144.3 65,416 39

10 22,630 112.2 39,549 43

11 19,835 139.7 61,312 35

12 15,190 89.3 25,052 39

13 28,675 121.4 46,301 38 H
14 29,295 112.2 39,549 26
15 26,505 98.5 30,481 13

16 27,590 112.2 39,549 30

17 56,575 1626 83,060 32 I
18 39,215 162.6 83,060 53

19 13,795 98.5 30,481 55

20 55,490 ' 185.5 108,103 49

21 75,175 185.5 108,103 30

22 16,275 112.2 39,549 59

23 38,440 116.8 42,858 10

24 35,340 112.2 39,549 11

DES: —ryy DATE: 313 -\
cuk: AkC DATE: 3-12-F2

Modley Landfill
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REDUCTION FACTORS
. zol Ar
. () (3]
|
?
I 27 34,332 112.2 39,549 13
r 28 31,000 112.2 39,549 2
| 29 31,930 112.2 39,549 19
30 35,908 112.2 39,549 9
31 31,000 112.2 39,549 2
32 31,775 112.2 39,549 20
33 30,690 112.2 39,549 2
34 30,070 112.2 39,549 24
35 32,705 112.2 39,549 17
36 26,660 93.9 27,700 4
37 35,495 112.2 39,549 10
38 31,388 112.2 39,549 21
39 31,310 112.2 39,549 21
40 31,078 112.2 39,549 21 I
41 30,535 112.2 39,549 23 I
42 32,472 112.2 39,549 18
43 31,465 112.2 39,549 20
44 30,845 112.2 39,549 2
45 31,155 112.2 39,549 21
46 31,155 112.2 39,549 21 I
47 31,233 1122 39,549 21 l
48 35,030 112.2 39,549 1 I

DES: -ty DATE: 3-1h -5
crx: AC pate:; 3292

March 1992
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APPENDIX B :
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. LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

PRESSURE DROP AND VELOCITY CALCULATIONS

Purpose: To determine the pressure drops and velocities experienced in the gas
collection header
Example Calculation:
Given: Gas flow rate (Q) = 130.0 c¢fm
Pipe length (L) =25 ft
Internal pipe diameter (d) = 11.205 in
Specific gravity of landfill gas (G) = .98
Assumpﬁohs: Pressure drop is approximated by the Spitzglass Equation for relatively
low pressure flow
Equations:
Spitzglass Equation:
W
Q - 59.167 K (i]
GL

Where: volumetric flow rate (CFM)
Spitzglass constant
pressure drop (in wc)
G = specific gravity of gas
L = length of pipe (ft)
Rearrange Spitzglass Equation:

oo

Q
K
P

2

P=GL[—92

59.167 K

Spitzglass constant:
5 “
K =—; d
1 +28 0034
d

Where: d = internal diameter of pipe (in.)

, Medloy Landfill
March 1992 LGMS/Engincering Report

- MED-LGMS FINAL



Velocity: V = Q/A

Where: Q = volumetric flow rate (CFM)
A = cross sectional area of pipe (ft%)

Sample calculation using pipe section I (see Figure 1 for pipe sections):

Spitzglass constant:
5 e
K = ; 6“205 = 326.45
1 : 0.03(112
* Tigos + 00311209
Pressure drop:
2
130.0 A%m N
P=(98)(25 - 0.0011
(982A) [(59.167)(326.45)] " owe

Multiply by safety factor:

= 1.2 (0.0011 in wc )
= 0.0013 in we

Velocity:

V=[ 130.0 ft3m ] [ Imf60s | _ 316 prs
n(11.205 inf2)?) |1 ft3/144 in®

*Gas flows shown account for future system expansion based on an anticipated closure date in
the year 2003, and an estimated gas generation rate of 4.6 X 10° scfd.

DES: -tnpy DATE: 3 -\ -G
CHK: Akc DATE: 3-12 42

Medley Landfill
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LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL
HEADLOSS AND VELOCITY - YR 2003 SYSTEM
(THESE VALUES USED TD ESTIMATE CONDENSATE PRODUCTION)
SECTION |
Pipe Pipse Pipe Pipe Gas Segment Safty Segment Total Gas
SegmentLength Size 10 Flow Flow Factor Hesd toHead Lovelocit
(ft) (nom) (in)} {cfm) (cfm) (in wel{in we){ft/sec

PPP  385.0 10.00 9.448 130.0 150.0 1.4 0,077 0.077 5.13
000 155.0 10.00 9.448 19.83 149.8 1.4 0.040 0.116 5.81
NNN  158.0 10.00 9.448 17.1 186.9 1.4 0.049 0.1685 6.40
MM 198.0 10.00 9.448 16.6 203.5 1.4 0.073 0.237 6.97
LLL  244.0 10.00 9.448 8.4 221.9. 1.4 0.106 0.344 7.50
KKK 140.0 10.00 9.448 17.7 239.6 1.4 0.071 0.415 8.20
3 15.0 10.00 9.448 18.2 257.8 1.4 0.009 0.424 38.a3
111 150.0 10.00 9.448 0.0 257.8 1.2 0.076 0.499 38.33
HiW  167.0 10.00 9.448 18.2 276.0 1.2 0.09 0.59% 9.45
GGG 197.0 10.00 9.448 16.6 292.6 1.2 0.128 0.723 10.02
FFF  204.0 10.00 9.448 17.5 310.3% 1.2 0.4y 0.872 1t0.62
EEE 156.0 10.00 9.448 17.5 327.6 1.2 0.127 0.999 1.1
00D 150.0 10.00 9.448 17.9 345.5 1.2 0,136 1.13% 11.83
CCC  205.0 10.00 9.448 20.4 385.9 1.2 0.208 1.343 12.53
688 130.0 30.00 9.448 0.0 345.9 1.4 0.213 1.556 12.53
AA  105.0 10.00 9.448 0.0 355.9 1.4 0.124 1.580 12.53
xx 75.0 16.00 14.061.1426.3 1792.2 1.2 0.2%¢2 1.932 27.70
Y 417.0 18,00 15.819 1402.2 3194.4 1.2 2.506 4.438 39.01
1z 100.0 18.00 15.819 0.0 3194.4 1.4 0.701 5.140 390.01

SECTION 11

Pipe Pips Pipse Pipe Gas Segment Safty Segmant Total Gas
Segmentiength Size 1D Flow Flow Factor Head LoHead LoVelocit
(ft) (nom) (in) (cfm) {(cfm) (in we)CIn we)(ft/nec

LLL  264.0 10.00 9.448 0.0 0.0 1.4 0.000 0.000 0.00
MM 198.0 10.00 9.448 0.0 0.0 1.6 0.000 0.000 0.00
NNN  158.0 10.00 9.448 0.0 0.0 1.4 0.000 0.000 0.00
o000  155.0 10.00 9.448 0.0 0.0 1.4 0.000 0.000 0.00
PPP  385.0 10.00 9.448 0.0 0.0 1.2 0.000 0,000 0.00
35.0 16.00 14.061 B848.0 848.0 1.2 0.028 0.028 13.42
130.0 14.00 14.081 0.0 868.0 1.4 0.120 0.347 33.42
46.0 18.00 15.819 433.4 1301.6 1.4 0.054 0.209 15.89
153.0 18.00 15.819 20.6 1322.2 1.4 0.184 0.38% 15.15
154.0 18.00 15.819 17.7 1339.9 1.4 0.190 0.575 15.3%
156.0 18.00 15.819 18,2 1358.1 1.4 0.198 0.772 15.58
155.0 18.00 15.819 18.8 1376.7 1.4 0.202 0.97% 16.81
135.0 18.00 15.819 18.2 13%.9 1.4 0.181 1.155 17.03
20.0 18.00 15.819 18.8 1413.7 1.4 0.027 1.182 17.26
160.0 16.00 14.061 0.0 1413.7 1.2 0.33% 1.597 21.85

W0 O9MmMmmMEe X = & X




XX
Yy
2

160.0

75.0
417.0
100.0

SECTION 111

Pips Pipe
SegmentLength
(ft)

25.0
140.0
133.0
142.0
210.0
130.0
130.0
120.0

15.0
145.0
125.0

65.0
115.0

80.0

50.0

153.0
150.0
148.0
430.0

35.0
130.0

46.0
153.0
154.0
156.0
155.0
135.0

20.0
160.0
160.0

5.0
7.0
100.0

. | O m

SECTION 1V

pipe Pipe
SegmentLength
(ft)

177.0

16.00
16.00
18.00
18.00

Pipe
Size
(nom)

12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
16.00
16.00
14.00
16.00
12.00
12.00
12.00
12.00
12.00
12.00
16.00
16.00
18.00
18.00
18.00
18.00
18.00
18.00
18.00
16.00
16.00
16.00
18.00
18.00

Pipa
Size
{nom)

14.081  12.6 1426.3 1.2
14.061 365.9 1792.2 1.2
15.819 1402.2 3194.4 1.2
15.819 0.0 3194.4 1.4
Pips Gas Segnent Safty

I Flow Flow Factor
(in)y (cfm) (cfm)
11.205 200.0. 200.0 1.2
11.20% 0.0 200.0 1.4
11,205 55.2 25%.2 1.4
11.205 146.7 27.9 1.4
11.205 0.0 271.9 1.2
11,208 12.5 28k.4 1.2
11.20%  18.% 302.9 1.2
11,205 26.9 329.8 1.2
11,205 481.0 810.8 1.2
11.20% 0.0 810.8 1.4
14.081  34.4 B45.2 1.4
14.061 12,5 B857.7 1.4
14.061 33.7 891.4 1.4
14.061 11.2 902.6 1.4
11,205 0.0 902.6 1.2
11.205 25.8 928.4 1.2
11.205 23.6 9%2.0 1.2
11,208 22.5 9745 1.2
11.208 23.2 W7.7 1.2
11.205 20.3 1018.0 1.2
14.061 0.0 848.0 1.2
14.061 0.0 8s8.0 1.4
15.819 433.6 1301.6 1.4
15.819 20.6 1322.2 1.4
15.819  17.7 1339.9 1.4
15.819 18,2 1358.1 1.4
15.819  18.6 1378.7 1.4
15.819 18.2 139.9 1.4
15.819  18.8 1413.7 1.4
14.061 0.0 1413,7 1.2
14,061  12.6 1426.3 1.2
14.061 365.9 1792.2 .1.2
15.819 1402.2 3194.4 1.2
15.819 0.0 3194.4 1.4

0.341
0.252
2.506
0.701

1.857
2.109
4.616

5.317

s.ﬁmnt Total
Head loHead Lovelocit
(in wed(in wel(ft/sec

0.003
g.021

6.033
0.039
0.0%0
0.034
0.038
0.042
0.032
0.358
0.109
0.058
0.112
0.080
0.131

0.491

0.446
0.438
0.474
1.433
0.028
0.120
0.054
0.184
0.190
0.1%8
0.202
0.181

0.027

0.338°

0.341
0.252
2.506
0.701

0.003
0.024
0.057
0.096
0.146
0.180
0.218
0.260
0.292
0.650
0.759
0.7
0.929
1.008
1.13¢9
1.630
2.076
2.534
3.008
4441
4.489
4£.589
4.642
4£.826
5.016
5.214
5.416
5.596
5.424
5.958
6.29%
6.551
9.057
9.758

Pipe Gas Segment Safty Segment Total
Flow Factor Head loHead Lovelocit
Cin we)(in we)(ft/sac

i0
{in)

Flow
(ctm)

(ctm)

22.04
1.7
39.01
9.1

£.87
4.87
6.21
6.62
6.62
6.92
7.y
.03
19.73
19.73
13.06
13.26
13.78
13.95
21.97
22.60
23.17
3.7

26.28

24.78
13.42
13.42
13.89
156.13
16.36
16.58
16.51
17.03
17.26
21.8%
22.04

‘27.70

32.00
39.01

Gas




- m o
mm=R=;N-¢x

"120.0

130.0
130.0
210.0
142.0
133.0
140.0

5.0
140.0
153.0

a87.0

20.0
448.0

97.0
150.0
138.0
167.0
178.0
148.0

3.0
213.0
122.0
250.0
216.0
117.0
265.0
£417.0
100.0

12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
16.00
16.00
18.00
18.00

11.205
11.20%
11.20%
11.205
11.205
11.205
11.20%
11.205
11.205
11.20%
11.205
11,205
11.205
11.205
11.205
11.205
11.205
11.205
11.205
11.205
11.205
11,205
11.20%
11.205
14.061
14.081
15.819
15.819

0.0
0.0
0.0
0.0
0.0
0.0
0.0
6.0
243.5
68.1
.4
9.1
0.0
433.6
23.8
20.2
0.0
19.7
17.0
18.8
0.0
16.4
17.0
0.0
433.6
0.0
1792.2
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

25.5
313.6
393.0
402.1
402.1
835.7
859.5
.7
879.7
899.4
916.4
935.2
935.2
951.6
968.6
968.6

1402.2

1402.2

3194.4

%4

[T S Py
. 8 e
N NN

1.4

1.4
1.4
1.4
1.4
1.4
1.2
1.2
1.2
1.2
1.4
1.4
1.4
1.4
1.2
1.2
1.2
1.4
1.4
1.2
1.2
1.4

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.032
0.056
0.050
0.012
0.233
0.218
0.356
0.344
0.48%
0.540
0.446
0.082
0.5%9
0.355
0.754
0.780
0.281
0.545
2.506
0.701

SEGMENT 1
SEGMENT 11
DIFFERENCE:

SEGMENT 111
SEGMENT 1V
DIFFERENCE:

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.032
0.088
0.139
0.151
0.354
0.602
0.958
1.302
1.787
2.327
2.793
2.875
3.475
3.830
4.584
5.345
5.626
6.1
8.677
9.379

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.98
7.63
9.57
9.7
8.7
20.34
20.92
21.41
21.41
21.89
22.30
22.76
22.76
23.16
23.57
23.57
21.87
21.67
39.01
3.0

5.140
5.317
-0.17?

9.758

© 9.3M™
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APPENDIX C
VACUUM APPLICATION




LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

VACUUM APPLICATION

Purpose: To determine the Vacuum Application Factor (F,) .

Given:* Average Vacuum Applied (V,,J) = 0.5inw.c.
Average Depth to Slot (S,) = 20.0 ft
F, = m/Sy
F, =05inW.C./20.0 ft

= 0.025 in. W.C./ft

INITIAL VACUUM APPLICATION

Purpose: To determine the initial vacuum to be applied to each gas extraction well.
Given: Depth to Slot (S,) for Well (W-1) =20 ft
Vacuum Application Factor (F,) = 0.025 in W.C./ft
V =8,F,
= 20 ft (0.025 in wc/ft)
= (.5 in w.c.

* Values are from the United Sanitation/Medley Landfill Test Summary,
Table 1. -

DES:_ Ty DATE: 3--3v5 A0

cuk: AK¢ patE: 3-/2-92

Modley Landfill
March 1992 LGMS/Engineering Report
MED-LGMS FINAL



LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

VACUUM APPLICATIONSUMMARY |
A A e

DEPTH TO SLOT (Sp) | VACUUM APPLICATION
(ft) FACTOR (Fa)
(in we/ft)

DES: "Tnh DATE:3 -\ 5 <1 5.
cHk: A paTE: 3-12-9%

. Medley Landfill
March 1992 . LGMS/Engineering Report

MED-LGMS FINAL



: VACUUM APPLICATION SUMMARY |

- - - o e T p—t

DEPTH TO SLOT (Sp) | VACUUM APPLICATION VACUUM APPLIED
FACTOR (Fa) (in w.c.)

W-37 20 0.025 0.5 I
W-38 20 0.025 0.5
W-39 20 0.025 0.5 |
W-40 20 0.025 0.5 I
W-41 20 0.025 0.5 I
W42 20 0.025 0.5 |
w-43 20 0.025 0.5 I
W-44 20 0.025 0.5
w45 20 . 0.025 0.5

r Ww-46 20 0.025 0.5
W47 20 0.025 0.5
w-48 20 0.025 05

DES: 1py  DATE: % -1\3 -6
cHk: A< pate: 3712 v

Modley Landfil
March 1992 LGMS/Enginsering Report
MED-LGMS FINAL
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LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

BLOWER SELECTION
Purpose: Determine the total pressure differential which must be provided by the
centrifugal blower.
Given: Pressure drop in Year 2003 System Header (P,) = 10.4 w.c.
Pressure drop in flare (Py) = 12.0 in w.c.
Applied vacuum at well (A,) = 0.9 inw.c

Assumptions: A minimum of 5.0" water column vacuum will be available at all gas extraction
wells to provide for additional vacuum application if necessary.

Required Pressure P =P +A +P+50

differential for

final system: =104 +09 + 120+ 5.0
= 28.3in w.c. N
say 29 in w.c.

Required flow rate for proposed system: ' 3194.4 cfm for Year 2003 System

* Select blower that is capable of 110% of the flow rate for the year 2003 system. This
would ensure adequate capacity to control the gas at the anticipated closure date in the

year 2003.
Aerovent Motor Specification  Flow Range Differential
Model (hy) (cfm) Pressure (in w.c.)
W580-300 40 hp 0 to 4400 27.0" to0 37.0°
Moedley Landfill
March 1992 : LGMS/Engineering Report
MED-LGMS FINAL




Blower Specification: = W580-300-40 for Final System Layout
Note: The blower specified is sufficient to handle interim maintenance conditions and flow

conditions anticipated for the year 2003 system. Other manufacturers’ blowers meeting
the preceding operating parameters are acceptable.

DES:_Tpyy DATE: -\ -0
crk: AKC DATE: 3292

. Modley Landfili
March 1992 : LGMS/Enginesring Report
MED-LGMS : FINAL
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LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

FLARE DESIGN BASIS
Gas Composition (Vol %)
CH, 60% max 30% min
CO, , Air, Inerts 40% min 70% max -
LHV 545 Btw/SCF 275 Btu/SCF
Temperature 126° F
Flare Gas
Type Landfill gas
Max Flow Rate 4400 (Year 2003 System, max. blower capacity)
Waste Heat Release 126 MM Btu/hr
Min Flow Rate 365 scfm
Pressure Drop o 12" w.c.
Unit Desi
Operating Temperature 1100 - 1600 °F
Utiliti
Pilot Gas (15 psig) 22 scfh propane (intermittent)
Electricity ‘460 V/3 Phase/60 Hz.
Flare manufacturer will step down to 110 V for control usage
Turndown

The utility flare has a minimum turndown ratio of 12:1 to maintain an operating temperature,

- Madley Landfill
March 1992 LGMS/Enginsering Report
MED-LGMS ‘ , FINAL



Flame Stabili

The utility flare has a Flame Stability turndown of 20:1. The flame will remain stable as long
as the methane content in the landfill gas exceeds 30%.

Medley Landfill
March 1992 _ LGMS/Engincering Report

MED-LGMS FINAL



APPENDIX F
CONDENSATE MANAGEMENT

SECTION TITLE

1.0 CONDENSATE PRODUCTION RATE

20  CONDENSATE DISTRIBUTION

3.0 PUMP SELECTION FOR CONDENSATE PUMP STATIONS

: Medley Landfill

MED-Loms | e AL
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CONDENSATE PRODUCTION RATE




. LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

CONDENSATE PRODUCTION RATE

Purpose: To determine the amount of condensate which is produced by extracting landfill gas.

Given:  *Gas Flowrate (Fy) (Year 2003 System) = 3194.4 ft*/min
Average maximum gas temperature (Tyx) = 1260 F
Assumptions: Minimum gas temperature (Tymy) = 35 F

‘Water Vapor Content of Natural Gas (Love Process Engineering, Inc.)
Vapor Content at 126 F = 6600 1b/mmcf
Vapor Content at 35 F = 320 1b/mmcf

Mass of condensate (M)
M, = 6600 Ib/mmcf - 320 Ib/mmcf = 6280 1b/mmcf

Volume of condensate (V)

V. = 6280 zb/mmcf[7'43 gal

524 b ) = 752.8 galimmcf

Condensate Production Rate (Q.) (Year 2003 System)

Q.= VF,
MM .
= 752.8 gallmmcﬂ3194.4q?n{1 105] = 2.405 gal/min
X
= 3463.2 gal/day '

*Gas flow rate shown accounts for future system expansion based on an anticipated closure date
in the year 2003, and an estimated gas generation rate of 4.6x10° scfd.

Madley Landfill
March 1992 LGMS/Enginsering Report
MED-LGMS FINAL
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APPENDIX F
SECTION 2.0

CONDENSATE DISTRIBUTION



LANDFILL GAS MANAGEMENT SYSTEM
MEDLEY LANDFILL AND RECYCLING CENTER

CONDENSATE DISTRIBUTION

Below is a breakdown of the condensate collected within each condensate pump station when
entire system is in operation.

CONDENSATE
DISTRIBUTION
SUMMARY
Condensate | Condensate
Drain No. Collection
(gpd)
CDL-1 409.6
coL2 | 4077 |
CDL-3 144.5 I
CDL-4 231.1
CDL-5 973.7
CDL-6 225.4
CDL-7 1071.7

Note: The summation of the condensate expected at each removal location is within 0.01% of
the estimated total value. This variance is due to mathematical rounding to one decimal
place. '

DES: Tnh_ DATE: -\ -%>
CHK:A“" pATE: >-12-fv—

Moedley Landfill
March 1992 LGMS/Engincering Report
MED-LGMS FINAL



LANDFILL GAS MANAGEMENT SYSTEM
CONDENSATE PER REMOVAL LOCATION
COL - 1 (GAL/DAY}

SECTION w w 8 s RR
WELL  =m-----eeeesmsescccmccmeeacaeaceccemcoanaoo
W-18,* 6.37  t1LT7 13.63 6.77  12.02
W-19,20 1.99 3.68 4.26 2.12 3.76
W-21 2.61 4.82 5.58 2.77 §.92
w-22 0.32 0.58 0.58 0.34 0.60
* 21.82 40.29  456.67 23.18  41.17
W-23 1.25 2.31 2.68 1.33 2.37
W-24 1.14 2.11 2.45 1.22 2.16
W-25 1.3 2.42 2.81 1.39 2.48
w-26 1.26 2.33 2.69 1.34 2.38
w-27 1.53 2.83 3.28 1.63 2.89
¥-28 1.59 2.94 3.40 1.69 0.00
W-29 1.82 3.36 3.89 0.00 0.00
* 76.58 ¢.00 0.00 .00 0.00
* FLOW FROM FUTURE 2003 SYSTEM ‘ TOTAL

TOTAL
(GAL/DAY)
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LANDFILL GAS MANAGEMENT SYSTEM
CONDENSATE PER REMOVAL LOCATION
COL - 2 (GAL/DAY)

SECTION QQ P 00 NN MM LL KK Jd

WELL = ==s=ccccceccccccccananoas oot tesssmmsn i m o mme oo
W-18,* 1.41 8.53 10.44 10.02 8.28 .21 6.13 58.78
w-19,20 0.44 2.67 3.27 3.13 2.59 2.88 1.92 18.38
w-21 0.58 3.49 6.27 4.10 3.39 3. 2.51 24.05
w-22 6.07 0.42 0.52 0.50 0.41 0.46 0.30 2.92
> 4.84 29.21 35.76 34.31 28.37 31.54 20.98 0.00
W-23 0.28 1.68 2.05 1.97 1.63 1.8 0.00 0.00
u-24 0.25 1.53 1.87 1.80 1.49 0.00 0.00 0.00

W-25 0.29 1.76 2.15 0.00 0.00 0.00 0.00 . 0.00
W-26 0.28 . 1.69 0.00 0.00 0.00 0.00 0.00 0.00
w-27 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00

* FLOW FROM FUTURE 2003 SYSTEM

TOTAL

TOTAL
(GAL /DAY
112.80
35.28
46,16
5.60
185.01
.42
6.94
4.20
1.97
0.3

)



LANDFILL GAS MAMAGEMENT SYSTEM
CONDENSATE PER REMOVAL LOCATION
COL - 3 (GAL/DAY)

= TOTAL
SECTION It HH GG FF EE oD cc BB (GAL/DAY)
WELL  =--m----mserrcmmceccniiceicccmmecerrr s s oo m oo oo mmm-ssssssssssasooeooos Sossseeee
W-16(15%) ¢.c00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.12
W-17(15%) 0.00 0.00 0.00 0.00 0.00 0.c0 0.37 0.37 0.74
W-18(15%} 0.00 0.00 0.00 0.00 0.30 L 1.67 1.25 1.25 4.47
W-16(¢85%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.18 1.18
W-17(85X) 0.00 0.00 0.00 0.00 0.00 0.00 3.61 3.62 7.23
W-18(85%) 0.00 0.00 0.00 0.00 2.82 15.80 1.7 11.79 42.18
w-18,* 2.62 11.568 25.75 30.07 0.00 0.00 0.00 0.co 70.12
w-19,20 0.82 3.65 8.05 0.00 0.00 0.00 0.00 0.00 12.52
- W= 1.07 4.78 0.00 0.00 0.00 0.00 0.00 0.00 5.85
W-22 0.13 0.00 0.00 0.00 ¢.00 6.00 0.00 0.00 0.13
* FLOM FROM FUTURE 20G3 SYSTEM TOTAL 144.54

N Iy BE U = = .
.
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SECTION
WELL
W-18(15%),*
W-17¢13%)
W-16¢15%)
W-15(15%)
W-14(15%)
w-12,13(15X)
w-10,11¢15%),*
W-9(15%)
W-8(15X)
W-7¢15%)
W-6(15%)
W-18(85%),*
Y- 17(85%)
W-16(85%)
W-15(85%)
W-14(85%)
W-12,13(85%)
W-10,11(85%),*
W-9(85X)
W-8(85%)
W-T(85X)
W-46(85%)

................................................ e mm et hmASSESSSSsEEEEETEASE AR EEEEEEEEE st RS wEEvee. ...

* FLOW FROM FUTURE 2003 SYSTEM

LANDFILL GAS MANAGEMENT SYSTEM

CONDENSATE PER REMOVAL LOCATION

oL - &

(GAL/DAY)

1.44
0.00
0.00
0.00
0.00
4.04
1.24
0.40
0.37
0.60
0.96

18.57
0.00
0.00
0.00
0.00

1.2%
24.17
1.8t
0.00
0.00
0.00

TOTAL
(GAL/DAY)

2a.n



LANDFILL GAS MAMAGEMENMT SYSTEM
CONDENSATE PER REMOVAL LOCATION
CDL - 5 (GAL/DAY)

10F 2

TOTAL
SECTION ] P 0 N M L K J 1 H G {GAL/DAY)
WELL = = mmm e mae e eee e eee o eseasasseosioaiosaiosoassans CERTEEEPTERPP
W-18(15%),* c.13 0.46 0.38 0.37 0.35 1.01 0.00 0.00 0.00 0.00 0.00 2.70
W-17(¢15%) 0.04 0.13 0.1 0.10 0.30  0.30 02.00 0.00 0.00 0.00 0.00 0.98
W-16(15%) 0.01 0.04 0.04 0.03 0.03 0.09 0.00 0.00 0.00 0.00 0.00 0.24
W-15¢15%) 0.01 0.04 0.03 0.03 0.03 0.08 0.00 0.00 0.00 0.00 0.00 0.22
W-14(15%) 0.02 0.04 0.05 0.04 0.04 0.12 0.00 0.00 0.00 0.00 0.00 0.33
w-12, 13(15%) 0.02 0.08 0.07 0.07 0.06 0.18 0.00 0.00 0.00 0.00 0.00 0.48
W-10,11¢15%),*  0.45 1.53 1.29 1.24 1.1% 3.40 0.00 0.00 0.00 0.00 0.00 9.10
W-9¢15%) 0.03 0.1 0.10 0.09 0.09 0.25 0.00 0.00 0.00 0.00 0.00 0.67
W-8(15%) 0.01 0.04 0.04 0.03 0.03 0.09 0.00 0.00 0.00  0.00 0.00 0.26
W-T(15%) 0.03 0.11 0.10 0.09 0.09 0.25 0.00 0.00 . 0.00 0.00 0.00 0.67
W-6(15%) 0.0 0.04 0.03 0.03 0.03 0.09 0.00 0.00 0.00 0.00 0.00 0.23
¥-5¢15%) 0.00 0.09 0.08 0.07 0.07 0.20 0.00 0.00 0.00 0.00 0.00 0.5
W-4(15%) 0.00 0.00 .07 0.07 0.07 0.19 0.00 0.00 0.00 0.00 0.00 0.40
w-3¢15%) 0.00 0.00 0.00 0.07 0.06 0.18 0.00 0.00 .00 0.00 0.00 0.3
W-2(15%) 0.00 .00 0.00 0.00 0.07 0.19 0.00 0.00 0.00 0.00 0.00 0.26
W-1¢15%) 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.17
W-18(85%),* 1.25 4.30 3.63 3.47 3.35 9.54 1.43 5.33 1.59 5.21 5.17  44.27
W-17(85%) 0.38 1.32 1.9 1.07 1.03 2.93 0.4k 1.63 0.49 1.60 1.59  13.59
W-16(85%) 0.13 0.43 0.36 0.35 0.34 0.95 0.14 0.53 0.16 0.52 0.52 4,43
W-15(85X) 0.12 0.40 0.33 0.32 0.31 0.88 0.13 0.49 0.15 0.48 0.48 4.09
- 14(85%) 0.19 0.4 0.54 0.52 0.50 1.42 0.21 0.79 0.2¢ Q.77 0.77 6.59
¥-12,13¢85%) 0.30 1.02 0.86 0.82 0.80 2.26 0.34 1.26 0.38 1.23 1.23  10.50
¥-10,11(85%),* 5.76 19.78  16.67  15.96  15.41  43.83 6.5¢  24.48 7.30 23.92  23.77 203.47
W-9(85%) 0.43 1.48 1.25 1.20 1.15 3.28 0.49 1.83 0.55 1.79 1.78  15.2%
W-8(85%) 0.17 0.57 0.48 0.46 0.44 1.26 0.19 0.7 0.21 0.69 0.69 5.87
W-7(85%) 0.46 1.59 1.3 1.28 1.26 3.52 0.53 1.97 0.59 1.92 1.91  16.35
W-6(85%) 0.14 0.56 0.47 0.45 0.43 1.26 0.19 0.69 0.21 0.47 0.67 5.76
W-5(85%) 0.00 1.36 1.15 1.10 1.06 3.02 0.45 1.69 0.50 1.85 1.64  13.62
W-4(85%) 0.00 0.00 1.12 1.07 1.03 2.9 0.44 1.64 0.49 1.60 1.5¢  11.92
W-3(85%) 0.00 0.00 0.00 1.07 1.03 2.% 0.44 1.64 0.49 1.61 1.60 10.82
W-2(85%) 0.00 0.00 0.00 0.00 1.13 3.20 0.48 1.79 0.53 1.75 1.7 10.62
u-1(85%) 0.00 0.00 0.00 0.00 0.00 2.97 0.45 1.66 0.49 1.62 1.61 8.80
. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.98  55.63  55.27 127.88
W-30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.7 2.72 5.46
W-31 0.00 0.00 ~  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.67 2.67
u-32 0.00 0.00 0.00 0.00 0.00 0.00°  0.00 0.00 0.00 0.00 0.00 0.00
W-33 0.00 0.00 0.00  '0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
w-34 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
w-35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
u-43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
¥-44 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
W-45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
W-46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
W-47 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00
W-48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
* FLOW FROM FUTURE 2003 SYSTEM SUBTOTAL  539.43



LANDFILL GAS MANAGEMENT SYSTEM
CONDENSATE PER REMOVAL LOCATION
COL - 5 (GAL/DAY)

2 0F 2

. TOTAL
SECTION F E D c JJdd KKK LLL MMM NNN 000 PPP (GAL/DAY)
WELL = mreeresmm--aa B L L e T T e e LR e [
W-18(15%),* 0.00 0.00 0.00 0.00 0.1 1.07 2.04 1.80 1.58 1.76 1.03 9.3¢9
W-17(15%) 0.00 0.00 0.00 0.00 0.03 0.32 0.60 0.53 0.47 0.52 0.30 .17
W-16¢15%) 0.00 0.00 0.00 0.00 + 0.01 0.10 0.19 0.17 0,15 0.16 0.10 0.88
W-15(15%) Q.00 0.00 0.00 0.00 0.01 0.08 0.16 0.14 0.12 0.14 0.08 0.73
W-14(15%) 0.00 0.00 0.00 0.00 0.01 0.13 0.25 0.22 0.19 c.21 0.12 1.13
w-12,13(15%) 0.00 0.00 0.00 0.c0 0.02 0.19 0.37 0.32 0.28 0.32 0.1%9 1.69
W-10,11¢15%),* 0.00 0.00 0.00 0.00 0.36 3.61 6.88 6.06 5.33 5.92 3.48 31.62
W-9(15%) 0.00 0.00 0.00 0.00 0.03 0.27 0.50 0.45 0.39 0.44 0.26 2.34
W-B(15X) 0.00 0.00 0.00 0.00 0.01 0.10 0.19 0.17 0.15 0.16 0.10 0.88
w-7(15%) 0.00 0.00 0.00 0.00 0.03 0.27 0.5 0.45 0.40 0.44 0.26 2.36
W-6¢15%) 0.00 0.00 ¢.00 0.00 0.01 0.09 0.17 0.15 0.14 .15  0.09 0.80
W-5¢15X) 0.00 0.00 0.00 0.00 0.02 0.22 0.41 0.36 0.32 0.35 .21 1.89
W-4(15%) 0.00 ¢.co 0.00 0.00 0.02 0.20  0.38 0.33 0.29 0.33 0.19 1.76
W-3(15%) 0.00 0.00 0,00 0.00 0.02 0.20 0.37 0.33 0.29 0.32 0.19 1.72
W-2(15%) 0.00 0.00 0.00 0.00 0.02 0.21 0.39 0.35 0.30 0.34 0.20 1.81
W-1{15%X) 0.00 0.00 0.00 0.00 0.02 0.18 0.34 0.30 0.26 0.29 0.17 1.56
W-18¢85%),* 3.17 5.07 4£.36 0.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.24
W-17(85X) 1.59 1.56 1.3 0.20 0.00 0.00 0.00 0.G0 0.00 0.00 0.00 4.69
W-16(85%) 0.52 0.51% 0.44 0.06 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 1.53%
W-15(85%) 0.48 0.47 0.40 0.06 0.00 0.00 0.00 6.00 0.00 0.00 0.00 1.41
W-14(85%) 0.7 0.75 0.65 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.26
W-12,13(85%) 1.23 1.20 1.03 0.15 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 3.61
W-10,11(85%),* 23.77 23.29 20.03 2.93 0.0¢ 0.00 0.00 0.00 0.00 0.00 0.00 70.02
W-9(85%) 1.78 1.7 1.50 0.22 0.0¢ 0.00 0.00 0.00 0.00 0.00 0.00 5.24
W-8¢85%) 0.69 0.467 0.58 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.02
W-7(85%) 1.9 1.87 - 1.6 .24 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 5.63
W-6(85%) 0.467 0.66 6.57 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.98
W-5(85X%) 1.64° 1.60 1.38 0.20 0.00 0.00 0.00 0.c0 0.00 0.00 0.00 4.82
W-4(85%) 1.59 1.56 1.34 0.20 0.00 0.00 0.00 6.00 0.00 0.00 0.00 4.69
W-3(85%) 1.60 1.56 1.34 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.70
W-2(85%) 1.7 170 1.46 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.1
W-1¢(85%) 1.61 1.58 1.36 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.75
- 55.27 56.14 46.58 6.8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 162.82
u-30 2.7 2.67 2.30 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.03
W-31 2.67 2.6% 2.25 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.9%
W-32 3.9 3.12 2.69 0.3¢9 0.00 0.00 - 0.00 0.00 c.00 0.00 0.00 9.39
w-33 0.00 3.81 3.27 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.56
W-34 0.00 0.00 3.95 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.53
u-35 0.00 0.00 0.00 0.75 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.75
W-43 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 .23
W-44 0.00 0.00 0.00 0.00 0.20 2.0 0.00 0.00 0.00 0.00 0.00 2.2
W-45 0.00 0.00 0.00 0.00 0.17 1.75 3.32 0.00 0.00 0.00 0.00 5.24
W-46 0.00 0.00 0.00 0.00 0.1% 1.37 2.6% 2.3 0.00 0.00 0.00 6.43
u-47 0.00 0.60 0.00 0.00 0.13 1.27 2.42 2.14 1.88 0.00 0.00 7.84
W-48 0.00 0.00 0.00 0.00 - 0.13 1.32 2.52 2.22 1.95 2.17 0.00 10.31
* FLOW FROM FUTURE 2003 SYSTEM SUBTOTAL - 434.26

TOTAL 973.69



LANDFILL GAS MANAGEMENT SYSTEM
CONDENSATE PER REMOVAL LOCATION
COL - & (GAL/DAY)

TOTAL
SECTION 111 HHR GGG FFF EEE bDO cce BEB A (GAL/DAY)
WELL = meeeemseceeses bl b Ll E bbb it Al
W-18(15%),* 0.99 1.03 1.14 1.12 0.81 0.74 0.95 0.84 0.49 &n
W-17(15%) 0.29 0.30 0.34 0.33 0.24 0.22 0.28 0.25 0.14 2.39
W-16(15%) 0.09 0.09 on 0.10 6.07 0.07 0.0% 0.08 0.05 0.75
wW-153(15%) 0.08 0.08 0.09. 0.09 0.06 0.06 0.07 0.07  0.04 0.64
W-14(15%) 0.12 0.12 0.14 0.14 0.10 0.09 0.12 0.10 0.06 0.99
w-12, 13¢15%) 0.18 0.18 0.21 0.20 0.15 0.13 0.17 0.15 0.99 1.46
W-10,11¢15%),* 3.33 3.4 35.85 3.76 2.73 2.48 3.20 2.8 1.64 27.26
- W-9¢15%) 0.24 0.25 0.28 0.28 0.20 0.18 0.24 0.21 0.12 2.00
W-8(15%) 0.09 ¢.10 0.1% 0.10 0.08 0.07 0.09 oc.08 ° 0.05 0.77
W-7¢{15%) 0.25 0.26 0.29 0.28 0.20 0.19 0.24 0.1 0.12 2.04
W-6(15X) 0.08 0.09 0.10 0.10 0.07  0.06 0.08 0.07 0.04 0.69
W-5{15X) 0.20 0.21 0.23 0.23 0.16 0.15 0.19 0.17 0.10 1.64
W-4{15%) 0.18 0.19 0.21 0.21 0.15 0.14 0.18 0.15 0.09 1.50
W-3(15%) 0.18 0.19 2.1 0.20 0.13 0.14 0.97 0.15 0.09 1.648
W-2(15%) 0.19 0.20 0.22 0.21 0.16 0.14 0.18 0.16 0.0% 1.5%
W-1¢{15%) 0.17 0.17 0.19 0.19 0.14 0.12 0.16 0.14 0.08 1.36
w-37 0.00 0.00 0.00 0.00 0.00 0.00 6.57 5.77 3.37 15.71
W-38 0.00 0.00 0.00 0.00 0.00 3.63 4.69 ‘.12 2.40 14.84
W-39 0.00 0.00 0.00 0.00 3.24 2.9% 3.8 3.3 1.95 15.28
W-40 0.00 0.0 0.00 3.61 2.62 2.39 3.08 2.70 1.58 15.98
w-41 0.00 0.00 2.9 2.87 2.08 1.89 2.44 2.15 1.25 15.62
W-42 0.00 2.52 2.81 2.7 1.99 1.81 2.34 2.05 1.20 17.46
W-43 2.13 2.22 2.47 2.4 1.75 1.5¢ 2.06 1.81 1.05 17.49
W-44 1.86 1.93 2.15 2.10 1.52 1.39 1.79 1.57 0.92 15.23
u-45 1.61 1.8 - 1.86 1.82 1.32 1.20 1.55 1.36 0.79 13.19
W-46 1.27 1.32 1.47 1.43 1.04 0.95 1.22 1.07 0.62 10.39
w-47 1.17 1.22 1.36 1.33 0.96 0.88 .13 0.9 0.53 9.62
W-48 1.22 1.27 1.41 1.38 1.00 0.9 1.18 1.03 0.560 10.00
* FLOW FROM FUTURE 2003 SYSTEM TOTAL 225.44




LANDFILL GAS MANAGEMENT SYSTEM
CONDENSATE PER REMOVAL LOCATION
£OL - 7 (GAL/DAY)

10F 2
TOTAL
SECTION ] A L XX Yy 2 (GAL/DAY)
WELL Tesssesscccaaas meeSecccccmssssrsssssssssessmsESmTs T T m e
W-18(15%),* 0.00 0.00 0.00 0.16 0.62 0.15 0.93
W-17¢15%) 0.00 0.00 0.00 0.05 0.18 0.04 0.27
W-16(15%) 0.00 0.00 0.00 0.01 0.06 0.01 0.08
W-15(15X) 0.00 0.00 0.00- 0.0 0.05 0.0 0.07
W-14(15%) 0.00 0.00 0.00 0.02 0.08 0.02 0.12
w-12,13(15%) 0.00 0.00 0.00 0.03 0.1 0.03 0.17
W-10,11¢15%),* 0.00 0.00 0.00 0.53 2.9 0.50 3.12
W-9¢15%) 0.00 0.00 0.00 0.04 0.15 0.04 0.23
W-8¢15X) 0.00 0.00 0.00 0.01 0.06 0.01 0.08
W-7(15%) 0.00 0.00 0.00 0.04 0.16 0.04 0.24
W-6(15X) ‘ ‘0.00 0.00 0.00 0.01 0.05 0.01 0.07
W-5(15X) 0.00 0.00 0.00 0.03 0.13 0.03 0.19
W-4(15%) 0.00 0.00 0.00 0.03 0.12 0.03 0.18
W-3(15%) 0.00 0.00 0.00 0.03 0.1 0.03 0.17
W-2(15%) 0.00 0.00 0.00 0.03 g.12 0.03 0.18
W-1(15%) 0.00 0.00 0.00 0.03 0.10 0.02 0.15
W-18(85%),* 4.02 3.9¢ 0.00 1.49 5.88 1.41 16.79
W-17(85%) 1.23 1.22 0.00 0.46 1.80 0.43 5.14
W-16(85X) 0.40 0.40 0.00 0.15 0.59 0.14 1.68
W-15(85%) 0.37 0.37 0.00 0.14 0.54 0.13 1.55
W-14(85%) 0.60 0.59 0.00 0.22 0.87 0.21 2.49
W-12,13¢85%) 0.95 0.95 0.00 0.35 - 1.3 0.33 3.97
W-10,11¢85%),* 18.49 18.34 0.00 6.85 27.00 6.47 T7.15
W-9¢85%) 1.38 1.37 0.00 0.5 2.02 0.48 5.76
W-B(85X) 0.53 0.53 0.00 0.20 0.73 0.19 2.23
W-7(85%) 1.48 1.47 0.00 0.55 2.17 0.52 6.19
W-6(85%) 0.52 0.52 0.00 0.19 0.76 0.18 2.17
W-5(85%) 1.27 1.26 0.00 0.47 1.86 0.45 5.31
W-4(B5%) 1.24 1.3 0.00 0.46 1.81 0.43 5.17
W-3¢(85%) 1.24 1.3 0.00 0.46 1.8 0.43 5.17
W-2(85%) 1.35 1.3% 0.00 0.50 1.97 0.47 5.63
W-1(85%) 1.25 1.24 0.00 0.46 .83 0.44 5.22
w-18,* 0.00 0.00 15.1 13.73 3.29 0.00 32.73
w-19,20 0.00 0.00 &N 4.29 1.03 0.00 10.23
w-21 0.00 0.00 6.43 5.62 1.35% 0.00 13.40
u-22 . 0.0 0.00 0.78 0.68 0.16 0.00 t.62
- 0.00 0.00 53.79 47.02 11.26 0.00 112.07
u-23 0.00 0.00 3.09 2.7 0.85 0.00 5.44
W-24 0.00 0.00 2.82 2.47 0.59 0.00 5.88
W-25 0.00 0.00 3.2 2.83 0.58 0.00 8.75
W-26 0.00 0.00 n 2.n 0.65 0.00 6.47
w-27 0.00 0.00 3.n . 0.79 0.00 7.88
w-28 0.00 0.00 3.92 3.43 0.82 0.00 8.17
W-29 0.00 0.00 &.49 3.92 0.94 0.00 9.35
» 0.00 0.00 188.84 165.06  39.53 0.00 393.43

* FLOW FROM FUTURE 2003 SYSTEM SUBTOTAL  772.29




l LANDFILL GAS MANAGEMENT SYSTEM
CONDENSATE PER REMOVAL LOCATION
COL - 7 (GAL/DAY)
I 20F 2
SECTION B A W XX Yy F 44
l WELL e R R R e A R et bl
* (LOOP II) 43.00  42.65 0.00 15.92 62.79  15.04
u-30 2.12 2.10 0.00 0.78 3.10 0.74
w-31 2.08 2.06 0.00 0.77 3.03 0.73
l w-32 2.48 2.46 0.00 0.92 3.62 0.87
w-33 3.02 3.00 0.00 1.12 4.41 1.06
. W-34 3.64 3.61 - 0.00 1.35 5.32 1.27
l W-35 4.7 4.67 0.00 1.7% 6.58 1.65
w-36 0.00 £.27 0.00 1,59 6.9 1.51
w-37 0.00 0.00 0.00 1.09 4.9 1.03
W-38 0.00 0.00 0.00 0.78 3.06 0.73
l ¥-39 0.00 0.00 0.00 0.63 2.48 0.50
W-40 0.00 0.00 0.00 0.51 2.01 0.48
W-41 0.00 0.00 0.00 0.40 1.60  0.38 .
l W-42 0.00 0.00 0.00 0.39 1.53 0.37
W43 0.00 0.00 0.00 0.34 1.34 0.32
W-44 0.00 0.00 0.00 0.30 1.17 0.28
l W-45 0.00 0.00 0.00 0.26 1.01 0.24
W-46 0.00 0.00 0.00 0.20 0.80 0.19
W-47 0.00 0.00 0.00 0.19 0.7% 0.18
l W-48 0.00 0.00 0.00 0.19 0.77 0.18
* FLOW FROM FUTURE 2003 SYSTEM SUBTOTAL

TOTAL

TOTAL
(GAL/DAY)

1071.72
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LANDFILL GAS MANAGEMENT CENTER
MEDLEY LANDFILL AND RECYCLING CENTER

PUMP SELECTION FOR CONDENSATE PUMP STATIONS

PUMP SELECTION SUMMARY
FLOW, GPM HEAD, FT.

10 30 | 1.6 | 21.2
10 30 | 208 [ 503
10 30 | 7.8 | 125
10 30 | 559 | 1240
10 30 | 1.1 | 211
10 30 | 119 | 266
10 30 | 193 | 722

Gilon|lw|e |wlin |~

NOTE: Any manufacturers’ pump meeting the ‘preceding operating parameters are
acceptable.

: Medlcy LandSill
March 1992 LGMS/Engineering Report
MED-LGMS : FINAL
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CONSTRUCTION NOTES

1.0 INTRODUCTION

These notes have been prepared to assist the contractor in the proper installation methods
of gas management systems.

2.0 GENERAL REQUIREMENTS

A.

Contractor shall make himself aware of the present topographic conditions of the
project site and of all installation requirements for the landfill gas management
system presented and specified in the design plans prior to performing any work.

Contractor shall make himself aware of the dangers involved with working in the

. confined space of an excavation and must take appropriate safety measures and

adhere to all safety requirements.

Contractor shall coordinate with the site manager the construction of collection
headers near and across access roads.

3.0 RECORD DRAWINGS

During project construction, the Contractor will document all as-built dimensions,
elevations, changes in grade and details referenced in these construction plans.
Upon completion of project, contractor will furnish owner with a legible set of

appropriately marked construction "record-drawings”.

4.0 SYSTEM START UP

A,

Contractor will be available during initial start-up and tuning of the Landfill Gas
Management System to ensure operation of the system.

5.0 FIPE FITTINGS

A.

March 1992
MED-LGMS

Prior to construction of the high density polyethylene (HDPE) header collection
system, Technical Specification GCS-101 (Appendix H) should be consulted for
codes and procedures.

All high density polyethylene (HDPE) pipe shall meet ASTM D 3350-84 and cell
classification PE 345434C requirements with a minimum rated SDR of seventeen
(17). All HDPE pipe fittings shall have a minimum rated SDR of fifteen and one-

half (15.5).

Medley Landfill
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All polyvinyl chloride (PVC) pipe and pipe fittings shall be Schedule 80. The PVC
pipe shall meet ASTM D-1785 classification and all PVC fittings shall meet ASTM
D-2467 classification.

All threaded well head fitting connections are to be teflon taped and not solvent
cemented.

All flanges to meet the American National Standards Institute (A.N.S.I.) 150 pound
bolt hole circle diameter, number of bolts and bolt sizing requirements.

In making flanged joints, the following precautions should be observed:

1. When a PVC flange is installed, make sure pipe ends are cut square and fully
bottomed out in the flange socket.

2. Insert the appropriate size neoprene flange gasket between the flanges or
flange/valve/flange spacer connection.

3. Use U.S. Standard round washers on plastic flanges (trimming of washers may
be required on some flanges). Bolts should be well lubricated per
manufacturer’s recommendations. '

4, Tighten the flange bolts with a torque wrench in the following 180° sequence:
. CAUTION: Do not over-torque bolts.

BOLT NO. 1- 12 o’clock
' 2- 6 o’clock
3- 9 o’clock
4- 3 o'clock

5- 10:30 o’clock

6- 4:30 o’clock

7- 7:30 o’clock

8- 1:30 o’clock

5. To prevent leaky gaskets, all bolts should be pulled down by degrees to a
uniform torque.

4" Flange - 20 to 30 ft/lbs
6" Flange - 33 to 50 ft/lbs
8" Flange - 33 to 50 fv/lbs
10" Flange - 53 to 75 ft/lbs
12" Flange - 80 to 110 ft/lbs
14" Flange - 80 to 110 ft/lbs

Medley Landfill
LGMS/Enginecring Report




G. All below grade steel pipe and bolts to be corrosion protected with Tapecoat Mastic
and Tape, or equal. All above ground exposed steel pipe to be painted with a
corrosion resistant paint.

H. All high density polyethylene (HDPE) pipe to be butt fused and ﬂanged per
manufacturer’s specifications.

I. Contractor will need to use compatibility fusion techniques when polyethylene of
different melt indexes are fused together. Manufacturer’s specifications shall be
strictly adhered to.

J. To reduce branch saddle stress, saddles will be installed at a slope equal to and
continuous with the lateral piping.

K. Consult the manufacturer’s specifications for minimum bend radius when field
bending of pipe is required.

L. All header trenches shall provide sand bedding and cover for header pipe.

M. The header trench shall provide continuous support and be smooth and free of rocks,
- foreign material and water.

N. Minimum acceptable collection header pipe slope is two percent when located in
refuse fill areas.

0. Minimum cover depth over any polyethylene pipe is 24 inches.

P. Gas pipeljne signs should be placed above and along the pipeline route at critical
points, i.e., tees, lateral connections, changes in lateral directions, breaks in grade
and buried ﬂanged or capped ends. The gas pipeline signs will consist of a metal
mgn connected to a steel fence post with two U-bolts.

6.0 BLOWER/FLARE STATION

A.. Before construction of concrete blower and flare pad, bolt hole and flange center
dimensions are to be verified by the contractor with the respective manufacturer.

B. Concrete pad for blower to be constructed with two layers of six inch mesh wire
reinforcing (.252 inch diameter) and bent steel anchor bolts set to specified depth
into concrete as suggested by the manufacturer.

C. Concrete pad for flare to be constructed as in Item B above.

Medley Landfill
March 1992 LGMS/Enginccring Report
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"D Blower to be mounted on 1/2 inch thick rubber bushings for vibration control.

6.1 Electrical “
f A. Electncal components shall consist of the following:

o 1. 230/460 volt, three-phaseﬁOHzelecmoalservwetoﬂarestauon Tocation, a
: mmdbyelecmcalconmtorforeqmpmemtobemstaﬂedw muumum.;. Ny

40 Hp blower motor for the final system layout. |
2. Allblowerandﬂarelgmuonoonn'olswﬂlbeproudedbytheﬂare..,
manufacturermaomtraleontrolpanel This system will, asamuumum,)
include:

reqmrements Power quick dlsoonnects

b. 110 volt service outlet. .

B Ammetermountedonoontrblpaneltomomtortbestart-upand L
running amperage of the blower motor. Scale range of the meter
R 5 shouldbeappronmatelytmoethe motorrunmngamperage ‘

service brealmr box, light to have manual override onloff switch, -
3. Explosion proof or TEFC blower motor (furnished with blower)
B 'I‘hecontrolsystemmlloperatemthefollomngmanner I
- L. Ifapowerfaﬂureoocursortfpowertsmterruptedatthebmknrpanel'

" during system operation, theelectrwallyacmatedoonu'olvalvewﬂlfmlm
the close position, andthesystemwrllshutdown

N

- .. ° thermocouple within the pilot (sensing a low temperature) will alert'the
. - " control panel to initiate relight procedures, (2) the pilot gas control valve

" temperature increase, (5) the landfill gas control valve will open, (6) the

30 Oncetheﬂarelsln anotherthermooouplelocatedmtheﬂarenp,
- mdlcatetheﬂarershtanddtsengagetbelgmnon system, . -

{

K _ MED-LGMS c '

G4 . - FNAL

a. Al transfonners needed to. supply correct utlhty and blower pOwer TAN

.~

Elecmceyeowatedmercuryvaporhghtmountedontopofelecﬂucal-" Lo

2. Onoethepowerlsrestored mththesystemmtheautomaucmode (l)the | -

. will open, (3) the pilot will start, (4) the pilot thermalcouple will sense ' . - .
" blowes will start and, (7) landsill gas will be delivered o the flre fip.



4, If after ten minutes, the thermocouple within the flare does not indicate a
higher temperature, the entire system will shut down.

C. Electrical power lines from power pole to blower junction box are to be
underground. There should be no power poles, overhead wiring or other
- obstructions in excess of ten feet in height within 100 feet of the flare stack.

D. Due to close proximity to refuse, all underground wiring between electrical
enclosure and the items listed below to be of vapor/water-tight construction to
prevent gas migration into electrical components.

1. Power service pole and electrical service breaker box

2. Electrical service breaker box and control panel

3. Control panel and blower motor

4. Control panel and the flame front generator relight system
5. The landfill gas control valve and the control panel.

E. All electrical work to be designed and installed in accordance with national,
state, and local electrical codes, and any other board having jurisdiction over
the electrical installation. Electrical shop drawings shall be prepared and
provided by the electrical contractor for review by the Site Engineer prior to
construction. The electrical contractor shall provide, at the time of project
completion, a complete "record drawing” of the same.

F. Flare manufacturer to provide upon placement of flare order, details of flare
equipment, flame monitoring and relight controls. Details to include but not
be limited to:

Equipment dimensions and specifications including electrical and piping for the
utility flare with flame front generator relight system, flame monitoring, and
flare control panel.

G. To maintain gravel pack stability and for vegetation growth control, a geotextile
will be installed in the blower/flare station prior to the four inches of compacted

gravel.
7.0 EXTRACTION WELL

A. All gas extraction well locations shall be surveyed prior to installation.

‘Medley Landfil
March 1992 LGMS/Engineering Report
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No extraction well boring shall extend into undisturbed native soils or landfill base
liner. If a well boring cannot be completed to the specified depth, due to liquids or
any other obstruction the Contractor shall immediately notify the Site Engineer.

All field changes regarding extraction well locations and construction dimensions
specified in the gas extraction well schedule shall be properly recorded and
documented in the "record drawings” by the Contractor.

The backfill material used between the washed gravel and bentonite seal will consist
of a clean granular material.

The gas extraction well bentonite mat installation procedure will consist of:

1. Replace existing cover thickness with compacted muck to within 18 inches of
ground surface.

2. Wrap bentonite mat (1 ft. min. width) around gas well assembly PYC and
HDPE pipes centered at 18 inches below ground surface.

3. Lay bentonite mat in excavation (cut holes the size of the PVC and HDPE pipe
to allow the well head assembly pipes to pass through) 18 inches below ground
surface. '

4. Place compacted muck above the bentonite mat to ground surface. Compacted
muck shall be placed below and above the bentonite mat to equat the existing
cover thickness.

To minimize air intrusion around the extraction well, no PVC coupling shall be used
within five feet of the existing ground elevation.

The washed stone pack will extend 18 inches above the top of the slotted pipe.
All below grade PVC slip coupling joints (for well construction) to be solvent

cemented as per manufacturer’s specifications and lag bolted at 120° intervals about
circumference of pipe socket.

Modiy Lanil
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1.0

2.0

Nouswe -

TECHNICAL SPECIFICATION GCS-101
POLYETHYLENE PIPE COLLECTION SYSTEM

INTRODUCTION

This specification has been prepared to assist the contractor in the proper handling,
installation and pressure testing of polyethylene pipe and equipment requirements.

GENERAL INFORMATION
Work shall comply with the following aspects of the landfiil’s safety policy:

Equipment fire protection
Personal protective equipment
Accident reporting

Fires

Smoking

Confined space entry

Code of conduct

Work shall comply with appropriate codes and standards of the following organizations
for the handling, heat fusion and underground installation of high density polyethylene

pipe.

American Society for Testing and Materials (ASTM)
American National Standards Institute (ANSI)
American Gas Association (AGA)

Plastic Piping Institute (PPI)

W=

All equipment, accessories and procedures shall meet the safety standards of the Local,
State and Federal Agencies, including but not limited to:

L Occupational Safety and Health Act of 1970 (OSHA)
L Local Board of Health :

Medlcy Landfill
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3.2

33
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All high density polyethylene pipe and necessary fittings will be furnished

A.

) by contractor.

B. All high density polyethylene pipe used will be made of a 3408 type resin
meeting PE 345434C cell classification.

\

C. Appendix I, "HDPE Pipe Vendors Installation Specification”, shall be
adhered to when "manufacturer’s recommendations” are specified.

Pipe Storage

A. High density Polyethylene pipe shall be stored or stacked so as to prevent
damage by marring, crushing or puncture. Maximum stacking height
shall be limited to six feet.

B. For storage over 30 days, a location shall be chosen out of direct sunlight.

Pipe Handling

A. Care shall be taken to protect the pipe from excessive heat or harmful
chemicals.

B. Cleaning solutions, detergents, or solvents, when required, shall be used
in accordance with the manufacturer’s recommendations.

C. Pipe shall not be bent under the minimum radius recommended by the
manufacturer for type and grade.

D.  Care shall be taken to avoid imposing strains that will overstress or buckle
the piping or impose excessive stress on the joints.

Heat Fusion of Pipe

A. All fusion equipment operators shall have been certified by the HDPE
manufacturer within the last 12 months.

B. Butt fusions shall be made in accordance with manufacturer’s

recommendations and procedures. Fusion equipment and a qualified
operator will be provided by contractor. (See Section 4.6)

Modley Landfill
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Branch saddle fusions shall be made in accordance with manufacturer’s
recommendations and procedures. Branch saddle fusion equipment will

- be of the size to facilitate saddle fusion within the trench. (See Section

4.6)

Before butt fusing pipe, each length shall be inspected for the presence of
dirt, sand, mud, shavings and other debris or animals. If discovered,
complete removal is required.

At the end of each day, all open ends of fused pipe shall be capped or
covered to prevent entry by animals or debris.

40 EQUIPMENT REQUIREMENTS

4.1 Genperal

A.

Equipment and accessories shall be kept in a well maintained and safe
condition.

Each piece of heavy lequipment shall carry at least one, five 5 pound dry
chemical fire extinguisher.

4.2 Trenching Fquipment

A.

. Trenching equipment shall be of the size and nature to adequately excavate

a 24 inch wide trench to maximum depth of 16 feet.

4.3 Pipe Handling Equipment

A.

Pipe handling equipment shall be of the size and nature to adequately hoist

a three ton weight to a vertical height of ten feet above ground.

A sling with a2 minimum width of 2 inches is required for handling high
density polyethylene pipe.

4.4 - Backfilling Fquipment

A.

March 1992
MED-LGMS.H

Backfilling equipment shall be of the size and nature to adequately backfill
the trench and grade surface to original contour.

Medley Llndﬁll
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4.5 Bedding and Compaction Fquipment

A. Hand tools (shovels, rakes, hand tampers, etc.) and mechanical equipment
necessary for bedding and compaction as specified in the design drawings
shall be furnished by contractor.

4.6  Pipe Fusion Equipment

A Pipe fusion equipment shall be of the size and nature to adequately weld
all pipe sizes and fittings and will be furnished by contractor.

4.7 Grade Control Equipment

A. Grade control equipment shall be of the type to accurately control
elevations during installation of hlgh density polyethylene pipe. It is
suggested a laser level by used for pipe grade control. Grade control shall
be documented by the contractor. (See Section 5.1.D)

4.8 Dewatering Equipment

A. Dewatering equipment shall be of the size and nature to maintain a dry
condition in the trench before installation of the system components.

5.0 TRENCHING AND INSTALLATION

5.1 Piping

A. Maximum lengths of fused pipe to be handled as one section will be field
determined by contractor according to pipe size, SDR and topography, as
not to cause any excessive gauging or surface abrasion; but not to exceed
1,000 feet.

B. Any pipe section longer than a single joint (usually 40 feet) shall be
capped on both ends during placement.

C. The owner shall be notified prior to any pipe being installed in the trench.
The owner or authorized representative will inspect the following items at
the time of installation.

1. Butt and saddle fusions
2. Pipe integrity
3. Trench excavation for rocks, foreign material and bedding

Medley Landfill
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5.2
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4, Proper trench slope

3. Trench contour to ensure the pipe will have uniform and
continuous support

Any irregularities found by owner or representative during this inspection must
be corrected before lowering-in activities. .

D.

A laser level or equivalent method shall be used to maintain grades of ten
percent or less during installation of high density polyethylene piping.
Grade settings utilized for each pipe section shall be noted accordingly on
"Record Drawings”.

Tie-ins shall be made out of the trench whenever possible. When tie-ins
can only be made in the trench, a bell hole shall be excavated large
enough to ensure an adequate and safe work area.

All branch saddle connections will be made within the trench, a bell hole
shall be excavated large enough to ensure an adequate and safe work area.

Pipe shall be allowed sufficient time to adjust to trench temperature prior
to any testing, segment tie-ins and/or backfilling activity.

Header Trench Excavation

The trench shall be continuous, smooth and free of water, rocks and
foreign material.

The trench shall be excavated to a width of not less than 1-1/2 times the
pipe diameter to be installed but not less than 18 inches.

The trench shall be excavated to the depth as shown on the design plans,
but not to exceed ten feet. This depth will be based on:

1. Loading pressure

2, Frost line

3. A pre-determined minimum slope

Excavated cover material shall be separated from excavated refuse. Any
materials not suitable for backfill will be removed by contractor and

disposed at a location determined by the owner and according to the
design plan.
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Header Pipe Bedding

Clean, coarse sand (No. 10 to 40 sieve size) shall be used for bedding
purposes. A minimum six inch sand bed shall be placed to control trench
contour and protect the pipe when installed in refuse. When the trench is
not in refuse, a minimum of three inch bedding shall be maintained. The
contractor shall furnish the sand bedding material unless otherwise
specified.

Header Trench Backfilling

Loose sand backfill shall be placed in the trench and compacted with hand
tools in two to four inch thick lifts under the haunches of the pipe until
compacted firm to the spring line. (center-line of pipe)

Initial backfill sand shall be compacted using mechanical compaction
device in lifts not to exceed nine inches to a height six inches above the
top of the pipe.

Initial backfill shall be cbmpacted to a density where subsequent passes
with a mechanical compaction device will not reduce the surface elevation
of the backfill by more than three-quarters of an inch.

Excavated material will be used as backfill provided it is free of refuse,
frozen earth, rocks and foreign material.

Final cover backfill shall be compacted to a density and thickness
consistent with the existing landfill cover material.

Backfilled areas shall be graded to original grade unless specified in the
design drawings.

Untested segment tie-ins shall remain unbackfilled or clearly marked for
easy access and inspection until the system final pressure test (Section 6.3)
is complete.

Status Report

A weekly construction status report {(Appendix J) shall be submitted to the
owner. This report shall contain, but not be limited to, the following
information:

1 Project name and number.

2. Percent of project completed as of that date and costs incurred.

Medley Landfill
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3. Description of work performed.
4. Labor and Equipment used during that week and the total project.

5. Description of any problems or delays encountered during the
week.

6. Description of upcoming activities and updated schedule.

6.0 PRESSURE TESTING

Contractor shall furnish compressors, gauges, and all related equipment to perform

segment and final pressure test.

6.1

March 1992
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Segment Testing: Pre-Installation

A.

Similar sizes of polyethylene piping shall be butt welded together into
testing segments not to exceed 1000 feet. Segments shall be fitted with
a temporary cap on one end and testing apparatus on the other. (See
6.1.G for testing apparatus)

The segment to be tested should be laid on the ground surface and allowed
time to reach constant and/or ambient temperature before initiating the

test.

The pressure test should be performed during a period when the pipe
segment will be out of direct sunlight when possible, i.e., early morning,
late evening, or cloudy days. This procedure will minimize the pressure
changes which will occur during temperature fluctuations.

The test pressure shall be at ten psig.

- L Pressure testing gauge shall have minimum increments of 0.1 psig.

2. Contractor shall submit verification and results of gauge calibration
prior to (no more than 60 days) and after completion of the

project.

The allowable pressure drop observed during the test shall not exceed one
percent of the testing gauge pressure over a period of one hour. This
pressure drop shall be corrected for temperature changes

before determining pass or failure. (See Section 6.2 for test failures.)
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6.2

6.3.
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Owner shall be notified before testing procedure and shall have the option
of being present during the test.

Equipment for this testing procedure shall be furnished by contractor,
This shall consist of a polyethylene flange adaptor with a polyvinyl
chloride blind flange equal in size to the blower inlet valve. Tapped and
threaded into the blind flange will be a temperature gauge zero to one-
hundred degrees centigrade, a pressure gauge zero to fifteen psig, a "tire-
valve” to facilitate an air compressor hose, and a ball valve to release pipe
pressure at completion of test. Polyethylene reducers shall be utilized to
adapt test flange to size of pipe being tested.

Test Failure

A.

The following steps shall be performed when a pipe segment fails the one
percent - one hour test.

1.  The pipe and all fusions shall be inspected for cracks, pinholes or
perforations. '

2. All blocked risers and capped ends shall be inspected for leaks.

3. Leaks shall be verified by applying a soapWater solution and
observing soap bubble formation.

All pipe and fused joint leaks shall be repaired by cutting out the leaking
area and refusing the pipe.

After all leaks are repaired, a retest shall be performed in accordance with
Section 6.1.

Final Test

" A final test shall be made on the completed plpehne in aocordance with

Sections 6.1.C-G and 6.2.

To facilitate the system final pressure test all open pipe ends will be
temporarily capped with a fused polyethylene cap or be ﬁtted with a blind
flange and gasket.

The completed system should be in its proper trench location and allowed
time to reach constant and/or ambient temperature before initiating the
test. _
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D.  Testing apparatus can be placed at location of the valve inlet before the
blower. ‘

6.4  Test Reporting

~A.-  All testing shall be reported in writing (Appendix K) to the owner and
shalt include the following information:

Date and time

Person performing test

Name of owner’s representative

Pipe length, size(s) and location

Test pressure measurements at ten (10) minute intervals

Ambient temperature at ten (10) minute intervals (measured in
trench for final test)

AU E LN

B. The following information shall be reported in writing if a failure occurs:

1. Nature of all leaks found
2. Details of repair
3. Retest results

Madley Landfill
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hipping

Driscopipe is easy to ship, handle and store, due to its

lightweight yet rugged characteristics. The normal
method of shipment is by truck. Standard packaging for
Driscopipe is shown in Chart 1. When hauling Driscopipe,
care should betaken that it is not damaged nor surface cut by

sharp projections from other equipment or from the truckbed -

itself.
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andling

Driscopipe can be easily handled with fork lifts or
cherrypickers. The joints should be handled near
the middle with wide web slings and spreader bars. Rope
slings also work well with straight lengths. Coils can be
handled in a similar manner. The use of chains, end hooks or
cable slings that may scar the pipe are not recommended.
The following procedures should be observed when
handling Driscopipe:

« Always stack the heaviest series of pipe at the bottom.

« Protect the pipe from sharp edges when overhanging the
bed of a truck or trailer by placing a smooth rounded
protecting strip on the edge of the bed.




« Driscopipe has a very smooth inner and outer surface The
load should be anchored securely to prevent slippage.

Lengths of small-diameter, ightweight pipe can be unloaded
manually.

Driscopipe applications are normally handled by:

+ Unloading the pipe from the truck in a row along the side of
the installation area and moving the fusion unit aleng the row
of joints, _ -

Stacking the pipe beside the fusion unit and trailing the pipe
out after fusion, then dragging the long length of pipe into
place for installation. It is suggested that as the pipe is fused
and moved through the fusion machine, additional joints of
pipe should be placed in the moveable jaw side of the
machine for each subsequent fusion. This prevents the
hydraulic system of the machine from having to pull the
previously fused long length,

Dragging the pipe into place can be an economical method of
installation, provided the pipe isn't damaged from sharp rocks
or excessive abrasion created by pulling the pipe great
distances.

torage

If the pipe must be stacked for storage, avoid excessive

stacking heights. Out-of-roundness can be created in the
lower rows of pipe, due to excessive stacking heights. The
limitation on storage height is based on the weight on the bottom
layer of pipe and will vary depending on the storage facilities,
size and wall thickness of the pipe, and the temperature. Gen-
eral recommendations for stacking heights developed by the
Plastic Pipe Institute for polyolefin pipe are shown below:

Chart 2.

ALLOWABLE STACKING HEIGHTS FOR STORAGE
OF POLYOLEFIN PIPE

Number of Rows High
Nominal
Pipe Size for SDR's" for SDR's* over | for SDR's* over

(in.) 18 and under 18,up to 26 26,up t0 32.5

4 45 26- 14

6 31 17 10

8 24 13 B

10 17 10 6

12 13 8 5

14 12 7 4

16 11 6 4

18 10 6 4

20 g 6 3

22 8 S 3

24 7 4 3

28 6 4 3

32 - 3 2

38 - 3 2

40 - - 2

48 - 2

Pipe Diameter
Min. Wall Thickness

*NOTE: SDR = Standard Dimension Ratic =




Care should be taken that the pipe is stacked in straight rows.
It is satisfactory to store black Driscopipe either inside or
outside in direct sunlight as it will not be damaged in any way
by long exposure to direct sunlight. However, the expansion
and contraction caused by uneven heating by the sunlight may
cause the pipe to bow if not restrained by racks. This does not
damage the pipe but does reduce convenience of handling the
pipe when taken out of storage for installation.

When the pipe is laid directly on the ground, care should be
taken to place the pipe on an area free of loose stones or sharp
objects. This will avoid scarring or gouging the pipe.

oining

Procedure

The butt fusion method is a highly efficient, economical
method for joining Driscopipe. The butt fusion method of
joining high density polyethylene pipe began shortly after the
first commercial production of high density polyethylene in the
mid-1950's by Phillips Petroleurn Company.

The modern day butt fusion joint is the same as the joint that
was made on the first crude butt fusion equipment in 1956 . ..
only the fusion equipment has evolved to gain efficiency,
reliability, and convenience. The many principles learned on
that early equipment for making a successful joint are still in
use today. Phillips Petroleum Company designed, developed
and built many new models of butt fusion equipment from 1956
until the early 1970's. Since that time, Driscopipe personnel
have guided this development by others. The extensive line of
fusion equipment offered by McElroy Manufacturing, Inc.,
Tulsa, Oklahoma is one of the results of this long history of
development. Phillips pioneered the idea and development of °
the butt fusion joining system . . . and has used it exclusively in
every high density polyethylene piping system sold by Phillips
since 1956 . . . there are millions of these joints in service today.

The butt fusion method is an uncomplicated, visual procedure
with straight-forward instructions. No “timing cycles” are
necessary. The visual procedure allows the operator to
concentrate on his work, rather than a clock . .. visually he
knows when the butt ends have melted to the degree required
to fuse them together. Visually he observes and controls fusion
pressure by observing the amount and configuration of the
fusion bead as it is formed.

The principle of heat fusion is to heat two surfaces tc a fusion
temperature, then make contact between the two surfaces and
allow the two surfaces to fuse together by application of
pressure. The pressure causes flow of the melted materials
which effects mixing and thus fusion. On cooling, the original
interfaces are gone and the two parts are united. Nothing is
added to, or changed chemically, between the two pieces
being joined. The picture on page 4 shows a cross section of
butt fused Driscopipe.




Molten high density high molecular weight Driscopipe 8600 is
very viscous and tough. During butt fusion of this material, the
operator can apply relatively high pressure to form the butt
fusion joint . . . with no danger of forcing the molten material
from between the two ends of the joint. Lower fusion pressures
are necessary with the softer, less viscous, high and medium
density materials. When high pressure is applied to the higher
melt flow material mostof the molten material can be forced
from the fusion joint. This produces a “cold joint” or poor
fusion. Pressure control can be difficult, unless the fusion
equipment is designed to compensate for the melt strength of
the pipe being fused. The equipment discussed in this section
can be requlated for the different melt strength materials.
Compatibility fusion techniques should be used when
polyethylenes of different melt indexes are fused together.

Butt fusion joints may easily be cut out and re-done. This fact
has a bearing on the quantity and quality of training necessary
and favorably affects operator attitude toward quality in the
field. These joints can be easily cut out and destructively
tested in the field to check joining proficiency and equipment
condition . . . and at very little cost, since there is no coupling to

- destroy and throw away.

In the course of butt fusion joining, the fusion operator is faced
with a wide variety of job conditions. Changes in air
temperature, material temperature, wind velocity, sun
exposure, humidity, as well as condition of the terrain and the
equipment . . all influence the joining requirements. '
Estimating pre-heat timing cycles under different conditions,
can become extremely confusing. Quality work under field
conditions is more consistent with a straight-forward visual
procedure offered by Driscopipe. Thus, the operator can
consistently produce high quality joints.

Butt fusion has successfully been accomplished in the rain with
a canopy covering the fusion machine and operator, as well as
in below freezing conditions.

Fusion equipment is available for piping systems that range
from 1/2 inch diameter tubing to 48-inch diameter pipe.
Although the size range is great, the procedure and principle
remain the same. You just heat Driscopipe, pressu:re it
together, let it cool and forget it.

Butt Fusion

Butt fusion for Driscopipe Systems was pioneered and
developed by Phillips Petroleum Company. Butt fusion
techniques are recognized in the industry as cost effective
joining systems of very high integrity and reliability. They do
not require couplings, and joints are stronger than the pipe
itself — in both tension and pressure conditions. There are
severn joining steps — simple, visual procedures with straight-
forward, uncomplicated instructions.




1. Clean pipe ends inside and outside with a clean rag to
remove dirt, water, grease and other foreign materials.

2. Square (face) the pipe ends using facing tool of the fusion

machine,

3. Check line-up of pipe-ends in fusion machine to see that
pipe ends meet squarely and completely over the entire
surface to be fused. This is commonly referred to as "adjusting
high-low." It is advisable at this point to make sure the clamps
are tight so that the pipe does not slip during the fusion

process.
THERMOMETER READINGS SURFACE TEMPERATURE
COATED UNCOQATED| COATED UNCOATED
DRISCOPIPE| PLATES PLATES PLATES PLATES
8600 500°F-525°F | 475°F-500°F [[475°F-500°F | 475°F-500°F
1000 400°F-425°F | 375°F-400°F || 375°F-400°F | 375°F -400°F

Note: It is most important to maintain the proper temperature
of the heater plate. Check it with a tempilstik or pyrometer for
correct surface temperature.

4. Insert clean heater plate between aligned ends, and bring
ends firmly in contact with plate, but DO NOT APPLY
PRESSURE while achieving melt pattern. Allow pipe ends to
heat and soften. Approximate softening depths are as {ollows:

SIZE APPROXIMATE
MELT BEAD
2" and below 1/16”
3"_5" 1/ 7t
6" and larger 3/16"

8. Carefully move the pipe ends away from the heater plate
and remove the plate. (If the softened material sticks to the
heater plate, discontinue the joint. Clean heater pilate,
resquare pipe ends and start over.)

Note: One pipe end usually moves away from the heater plate
first. It is good practice to “bump” the plate away from the
other side and then lift it out. Never drag or slide it over the
melted pipe end.

6. Bring melted ends together rapidly. DO NOT SLAM. Apply

enough pressure to form a double roll-back to the body of the
pipe bead around the entire circumference of the pipe about
1/8” to 3/16"” wide. Pressure is necessary to cause the heated
material to flow together.

7. Allow the joint to cool and solidify properly. This occurs
when the bead feels hard and your finger can remain
comfortably on the bead. Remove the pipe from the clamps
and inspect the joint appearance.



Sidewall Fusion

Side fusion procedure for Driscopipe can be accomplished in
the field using 2" through 8" McElroy fusion units and

proper heater plate adapters. Where branch outlets are larger
than 8" outside diameter, sidewall fusions must be accomp-
lished in a fitting fabrication shop. Size,availability and pricing
can be obtained through Phillips Driscopipe representatives.

The following nine steps should be cbserved during the
sidewall fusion procedure:
1. Install fusion machine on the pipe (main).

2. Clean the pipe with a rag. Prepare surface of pipe {main) by
roughing with 60 grit or coarser utility cloth.

3. Prepare the base of the branch by roughing with 60 grit or
coarser atility cloth.

4. Align branch on the main and tighten clamp.
5. Check branch saddle for square alignment on main.

8. Retract moveable clamp, roll in and center heater plate with
adapter between base of branch and main.

. 7. For all sizes, apply a strong firm continuous pressure until

complete melt bead can be seen on main. Release pressure’
to light pressure. Continue heat soak cycle on branch and
main. Watch base of branch for:

MAIN SIZES  HEAT SOAK CYCLE FITTING BASE BEAD

11/4” 1/16" Melt Bead

2 1/8" Melt Bead

3" and 1/8”-3/16" Melt Bead
larger

8. Retract moveable clamp and cleanly remove heater plate.

9. Bring melted surfaces together rapidly. DO NOT SLAM.
Apply continuous progressive pressure until proper fusicn
bead is formed. Maintain pressure until joint has cooled.
{Until finger can remain comfortably on bead.)

Compatibility Fusion ‘
Driscopipe 8600 and Driscopipe 1000 materials can be
compatibly fused together and still maintain fusion joint
integrity. Although the two materials have different melt
characteristics, they can be properly fused using the
procedure outlined below. Phillips Driscopipe sales and
technical personnel are available to instruct and demonstrate
the fusion procedure for joining Driscopipe.

Compatibility butt fusion and sidewall fusion should be
accomplished in the same manner as described before with
the following exceptions:

» To achieve proper melt pattern insert the heater plate and
place a compatibility insulator between the heater plate and




the Driscopipe 1000 material. After the Driscopipe 8600
achieves proper melt, then remove the insulator and bring
the heater plate in contact with the Driscopipe 1000 material
for proper melt. Continue heating both surfaces until proper
melt develops. For manually operated fusion equipment,
form a double roll-back bead as previously described in the
fusion procedures.

+ The fusion pressures for compatibility fusion of Driscopipe
1000 and 8600 on hydraulically operated equipment should
be set at approximately 50% of the 8600 fusion pressures,
or 75 psi. The fusion pressure will depend on the fusion
conditions involved to achieve the proper roll-back bead.

« The fusion temperature for compatibility fusion should be the
one that is normally used to fuse Driscopipe 8600, 475°F-
500°F surface temperature.

Note: The fabricated fittings furnished by Phillips Driscopipe
are made (with few exceptions) from Driscopipe 8800 pipe
material. Through the use of compatibility fusion these fittings
can be fused into Driscopipe 1000 pipe installations. This same
fusion method must be used with Driscopipe 8600 molded stub
ends and Driscopipe 1000 pipe.

Stub End Fusion

There are several manufacturers of butt fusion equipment.
The operating procedure for the machine should be furnished
- by the equipment supplier.

There are two procedures for butt fusing Driscopipe 8600 Stub
Ends using McElroy fusion equipment. The type of procedure
is governed by the McElroy fusion unit and whether a Stub End
Holder attachment or a Clamping Insert attachment is used.
Both procedures are outlined as follows.

Stub End
Fusion with Holdex

Thetre is a specific stub end holder with four moveable

blocks and.clamping screws to accommodate the full range of
pipe sizes for each fusion unit. The stub end holder can be used
in the moveable clamp or the fixed clamp. (Note: The entire
fusion procedure can be simplified in most cases if the holder

is clamped in the fixed jaw.)




1. position the four moveable blocks on
face of holder so that clamping screws will
secure stub end flange OD.

2. Determine whether the stub end will be
clamped in the moveable or fixed jaws.
Clamp pipe in the appropriate set of jaws
and face off until jaws and facer stops
bottom out.

3. Remove facer.

4. Clamp stub end holder in opposite set
of jaws.

8. Place stub end in holder (loosely) and
bring pipe end to within 1/16” to 1/8” of
stub end.

6. Hoid stub end in alignment with pipe
and bring pipe into contact with stub end
to hold in place.

7. Adjust clamping screws 1o hold stub
end in aligned position and make minor
adjustments as necessary.

8. Bring facer inte position and face stub
end until two or three revolutions of
material have been faced off. Bring the
directional control valve to neutral and
turn facer off. ltis not possibie to face stub
end until facer stops bottom out.

- ’1 ‘ 3 --:i

9. Double check and adjust alignment if
necessary.

10. Complete the operation by using
standard butt fusion procedures.




1. Screw the pins nghtly into the series 5. Place siub end info inserts. Inswimng 8. Couble check and adjust alignmenr
of holes matked for pipe size 1o be fused that fitttng 15 seated squarely against if necessary,
- the face of the inserts

[z

Stub End Fusion

with Clamping Insert

Each size machine has a specific set of clamping inserts

that can be installed in the fixed jaw or the moveable jaw. The
pins must be screwed into the correct holes to adjust for each
size stub end. These holes are stamped for each pipe size. The
aluminum clamping inserts are made in two pieces and are
installed in the machine as are pipe size inserts. The high/low
adjustment is made in the same manner as used for straight
pipe.

Note: because the clamping inserts are an evolutionary
development, certain machines must be slightly modified. A kit
for such modification has been furnished with the new
clamping inserts and must be installed on the machine. Please
refer to instructions that were shipped with the clamping
inserts.

|

2. Deterrmine whether the stub end wall 9. Complete the operation by using
be clamped In the moveable or fixed jaws. 8. Clamp fiting snugly and bring pipe standard burtr fusion procedures
Clamp pipe in the appropnate set of jJaws end to fiting for checking alignment. It *When facing the stub end wn the
and face off unid jaws and facer stops may be necessary 10 rotate the fiting to moveable clamp with the [B-Inch
bottern cut, obtain a better high/low fi1. Aign pipe

3. Remove facer.

4. Install clamping tnserts into the

te set of jaws

Fusion Unut, the piver shaft spacer must
be moved to the lelt side of the fazer.

to fithng by tightening the appropriate
clamps

a. Loosen and remove facer locking hook

1. Bring facer into positien” and face

stub end unul two or three revolutions of D. Lift up facer and shde spacer to left
side of facer
-

maternal have been faced off Bring the
directional control valve to neutral and rn |
facer off It 1s not passible to face stub end
untl facer stops bottom out.

€. Lower facer and secure jockang
hook. {Note. Spacer must be returned tc
nght side position for normal facing
operations )




Mechanical Joining

Mechanical joining to other piping materials — fittings, valves,
tariks, pumps, etc. — may be accomplished with Driscopipe
flange adapters or stub ends and metal back-up flanges.
Flanges are also used to connect lengths of Driscopipe
together when butt fusion is impractical.

Flange Adapters and Stub Ends are pressure rated the same
as the pipe. Flange adapters can be butt fused to the pipe as
outlined in the butt fusion section. Stub Ends may be butt fused
to pipe, utilizing either stub end holders or clamping inserts
depending on the type fusion unit used. Detailed butt fusion
instructions were outlined earlier.

Figure | illustrates the flanged method for joining pelyethylene
pipe to itself or to steel pipe. Although steel is commonly used
for the slip-on flanges, other materials are available from your
local supplier. Gaskets may be used between the polyethylene
flange adapters or stub ends, but it is not generally necessary.
Sufficient torque should be applied evenly to the bolts to
prevent leaks. After initial installation and tightening of flanged
connections, it is a good practice to allow the connections to
set for a period of time (usually a few hours). Then conduct a
final tightening of the bolts. Please note the fabricated flange
adapter and the molded stub end shown at right. Both

types function equally well. The fabricated flange adapter is
heat and pressure formed from Driscopipe 8600 pipe. It is
longer than the stub end. The stub end is post machined from
amolded part, thus providing smooth bore diameter flow
characteristics. Both parts can be butt fused to Driscopipe 1000
or 8600 pipe. When calculating bolt length, please remember
the flange face thickness of the fabricated flange adapter and
the molded stub end are different. Consult the Driscopipe 8600
Fittings brochure for dimensions.

Figure 1.

DRISCOPIPE FLANGE

STEEL PIPE
ADAPTER ORSTUBEND
WITH FLANGE BOLTS

SECTION QF
DRISCOPIPE

BUTT FUSE
FLANGE
ADAPTER
OR STUB
ENDTO <
PIPE

SLIP ON METAL FLANGE

JOINING STEEL TCHDPE

2~ SLIPON
METAL FLANGES

. e lll 2 - DRISCQOPIPE
"mmi FLANGE ADAPTERS
CR STUB ENDS

BUTT FUSE FLANGE
ADAPTER OR STUB END
BOLTS TOPIPE

JOINING HDPE TQ HDPE WITHOUT PERMANENT FUSION

FLANGE ADAPTER

MOLDED STUB END

10.



Other Joining Methods

Hot gas fusion welding has been used with some success with
Driscopipe 1000 material for special fabrications, non-pressure
applications, and for very low pressure repairs. It is not
recommended for general use in joining Driscopipe 1000 nor
for any use with Driscopipe 8600.

Threading is not recommended for polyethylene materials.
Solvent or epoxy cementing are unsatisfactory methods of
joining Driscopipe. There is no known solvent cement
available for proper joining of HDPE.

Mechanical joining with bolt on wrap-around clamps is
generally not recommended as a permanent long-term method
of joining polyethylene unless the connection is stabilized in
some manner. Due to the magnitude of thermal expansion and
contraction of polyethylene materials and its creep
characteristics under load, it can be difficult to maintain a
permanent leak-proof seal with certain mechanical wrap-
around clamps.

However, in certain low pressure, or non-pressure, non-critical
applications they have been used when it is not feasible to
flange or fuse the sections together. Compression type
couplings with internal stiffeners are available in some sizes
and are generally satisfactory where temperature changes
within the system are small. Heat shrinkable polyethylene
sleeves may be used for non-pressure applications to achieve
effective seals but are also subject to tension puil-out with
thermal contraction of the pipe.

Censideration must be given to pull-out forces caused by
circumferential as well as longitudinal thermal contraction
when certain mechanical joints are used. If necessary,
provisions must be made for sealing as well as restraining to
compensate for the axial loading due to expansion or
contraction and/or pipe settlement.

Bending Driscopipe

Driscopipe may be cold-bent to a minimum radius of 20-40
times the pipe diameter as it is installed, thus eliminating the
need for elbows for slight bends. The minimum bending
radius that can be applied to the pipe without kinking it varies
with the diameter and wall thickness ratio of the pipe. If
adequate space is not available for the required radius, a
fitting of the desired angle may be fused into the piping
system to obtain the necessary change in direction.

nstallation

Below Ground

This section sets out the general installation considerations
and recommendations for below ground pipe. Although the

11.



requlrements for mstallmg plastic pipe are similar to that for

' rigid piping, there are some important differences. These
. differences arise due to the difference in basic physical

propetrties, differences in joining techniques, differences’in
the effect of environmental conditions during installation, and
differences in experience of installation. Recognition of these |
differences in piping design and installation procedures is
essential to obtain the desired objective of a piping system
that will provide long-term service

Information contained in this section along' w1th the

~ recommendations of the Plastics Pipe Institute (PPD, Amencan

Society for Testing and Materials (ASTM), and other Standards
organizations provide pertinent facts relating to the installation
of Driscopipe. We want to provide the engineer, purchaser,

and contractor with essential information about the properties,
advantages and cost saving benefits of polyethylene pipe. . -

Trenching and Bed Preparation

Since Driscopipe can be butt fused above ground in long
lengths, narrow trench widths can be used to save on
installation costs. Due to the ease of handling Driscopipe, it
may be readily placed in the trench, thus necessitating a

" minimum amount of open trench. The length of open trench

required should be such that bending and lowering of the pipe
into the ditch does not exceed the minimum recommended

" bend radius, and result in kinking.

‘The uench width will vary depending on its depth and type of

soil. The bed width should be great enough to allow for
adequate compaction around the pipe. Generally, a bed width
one foot wider than the nominal pipe diameter is adequate.
However, to reduce trenching costs, narrow trench and/or bed
widths are possible for small diameter pipe. Normally the’
excavated material, if it is rock free and well broken up by the
ditcher, will provide a suitable bedding material.

The trench bottom should be relatively smooth and free of
rock. When rocks, boulders, or large stones are encountered
‘which may cause point loading on the pipe, they should be -
removed and the trench bottom padded using 4-6 inches of
tamped beddmg material below.and on all sides of the pipe
and fittings. The bedding should consist of a free flowing
material suc¢h as gravel, sand, silty sand, or clayey sand that is
free of stones or hard particles larger than % inch. For most
pressurized systems, accurate levelling of trench bottoms is
not necessary unless specified. For gravity flow systems the
slope should be graded evenly as is done for other p1p1ng
matenals .

Ifan unstable soil condition exists, such as mucky or sandy
soils with poor bearing strength, the trench bottom should be
undercut and filled to proper trench depth with a-selected -

. material of gravel or small crushed stone.

2.
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Consider all precautions necessary to prevent trench cave-ins.
No part of the country is immune to cave-ins. Trench failure is
influenced by the presence of construction equipment near
the edge of an excavation or adverse climatic conditions.
(OSHA and other regulatory agencies specify the maximum
vertical height of unbraced trench which is permitted (usually
4 to 5 1t.) and the suggested angle of repose for the soil type
involved.

To protect the pipe from traffic loading and/or frost
penetration, consideration should be given to
establishing minimum earth cover requirements. Refer to
the Driscopipe “Systems Design” brochure for load
bearing capabilities. '

Generally, slight changes in direction of the pipe can be
accommodated by field sweeping of the pipe in the ditch. If
proper compaction is obtained, field sweeps do not require
thrust blocks. Good soil compaction around fittings such as
elbows or tees is usually sufficient. If thrust blocks are
required, concrete encasement or concrete bearing surfaces
set in undisturbed soil will provide adequate protection, The
encasement or thrust block should be constructed of
reinforced concrete and act as an anchor between pipe or
fitting and the solid trench wall. Figure 2 illustrates various
types of concrete blocking and encasement of fittings.

Figure 2.

Pipe
Prassure

P

50
to 9 38
o

Concrete’ Rebar
Thick {T) Thick.

aver e Pe
110 12 142

“concrate strangth to

be 3000 pai

Fitting Encasement




Pipe Laying

Driscopipe can be joined at ground level and lowered into the
ditch. Care should be taken not to drop the pipe. Avoid excess
stress or strain conditions during installation. Flanged
connections should be used as necessary to facilitate handling
pipe and fittings in and out of the fusion machine and
installation in the ditch, This is particularly important at
fabricated fitting junctures.

The length of Driscopipe which can be pulled into position
alongside the trench depends on the pipe size and field
conditions. Generally, the maximum pulling length for smaller
sizes is approximately 1,000 feet; for larger pipe about 500 feet.

The maximum pulling force that can be applied to a pipe on
level ground can be estimated using the following formula:

F=05A

Where; F = maximum pulling force (Ibs)
S = maximum allowable stress (1000-1500 psi)
A = cross-sectional area of pipe wall (square inches)

Cross-sectional area of pipe wall is;
A=x(D-0t

Where: D = cutside diameter {inches)
t = minimum wall thickness (inches)

{
When pulling pipe, either a pulling head or a suitable
wraparound sleeve with rubber protective cover should be
used to prevent the pulling cables from damaging the pipe.
Never pull the pipe by the flanged end.

Thermal Expansion and Contraction

It is important that the expansion and contraction
characteristics of Driscopipe be considered in the design and
installation of most systems. Driscopipe expands and contracts
at a rate higher than that for rigid metal piping. The rate and

- resulting amount of stress is discussed in detall in the

Driscopipe "Systems Design” brochure. Although the
coefficient of thermal expansion and contraction for
polyethylene is approximately 10 times greater than for steel
oI concrete, this material has the advantage of viscoelastic
properties which make it quite adaptable to relaxing or
adjusting with time to stresses imposed by thermal changes.

14.
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Direct buried Driscopipe applications will generally have
ample soil friction and interference to restrain movement of
the pipe caused by the normal application temperature
changes. Stresses induced by temperature change and
resisted by soil containment do not damage the pipe. Itis a
good idea to make final tie-ins on a system at a temperature
that is as close to operating temperature as possible. This is
particularly true for insert renewal liner systems where there is
no scil restraint.

For summer time installations with two fixed connection points,
a slightly longer length of Driscopipe may be required to
compensate for contraction of the pipe in the cooler trench
bottom. The snaking in the trench which naturally occurs with
pipe diameters 4" and below is normally sufficient to
compensate for any anticipated thermal contraction. This
snaking is desirable but not absolutely necessary. Pipe above
4" generally has sufficient soil friction to resist movement.
During a winter installation the exact length of pipe should be
used. Pipe which is too short or not aligned must not be drawn
up by the belts of a flanged connection because of
overstressing the stub end, flange adapter, and ultimately the
valve, tank, etc. to which it is connected.

When the backdill is soft or becomes fluid as in marshes or
river bottoms the pipe may not be restrained by the backdill
from movement caused by thermal expansion and contraction.
Also, the stress induced in the pipe is transmitted to the end
terminations. This can damage weak connections. If this
possibility exists, adequate anchoers should be installed just
ahead of the termination to isolate and protect these
connections.

The calculated force induced by thermal change is the
product of the stress in the pipe wall and the cross sectional
area of the pipe wall. The length of pipe required to anchor the
pipeline against this calculated force depends on the
circumference of the pipe, the average contact pressure
between the soil and the pipe and the coefficient of friction
between the soil backfill and the pipe.

The stress and the corresponding force developed by
temperature change in a restrained pipeline are independent
of the length and the burial conditions of the pipe. If pipe
movement at the end sections cannot be tolerated, the pipe
must be anchored mechanically to resist the thermal forces.
Concrete blocks or other special anchors designed to fit the
situation are usually used to transfer the thermal force into the
soil adjacent to the pipe lay trench. Adequate frictional
resistance must also be provided to transfer the force from the
pipe into the concrete block.

If the pipe is not anchored at the ends to resist movement, the
end sections will expand or contract as the temperature
changes. This change in length will extend into the burial
trench to a point at which the frictional resistance of the backfill
1s ecual to the thermal force. These movements must be
considered in the design of such physical features as
connections to pumps, catch basins, sewer manholes, etc.




Once a line is installed and in service the temperature
variation is usually small, occurring over an extended period of
time, and is not likely to induce any significant stress intc the

pipe.

Fitting Installation

Driscopipe polyethylene flanged connections with metal back
up flanges should be used to connect Driscopipe to metal
fittings, valves, pumps or other piping materials. Where pipe
or fittings are connected to rigid structures, movement cr
bending at that point should be prevented. Either weil
compacted fill should provide full support or a support pad
should be constructed beneath the pipe and fitting. This pad,
usually of reinforced concrete, should be fixed to a ngid
structure and extend one pipe diameter or a minimum of 12"
from the flanged joint. See figure 3 for suggested methods.

It is recommended that the bolts in the flanged connection as
well as the clamps in a support pad undergo cné final
retightening. This should be done after initial installation just

. before final bacldill if it is a buried application. Surface

connections can be observed while in operation. Particular
attention should be given to the compaction achieved around
the fittings, and extending several pipe diameters beyond the
ends of the fitting. Compaction of 30% Proctor density or
greater in these areas is recommended.

Polyethylene pipe or fittings may be totally enclosed in
concrete if required in the design. Reinforced concrete
encasement can be used to raise pressure rating of fittings,
stabilize heavy valves or fittings, and control thermal expansion
or contraction.

Grouting

Pipe running through a manhole wall can be anchored by
attaching a collar or side fused branch saddles to the pipe and
encasing them in the wall of the manhole. Expandable rubber
seals and grouting have proven successful in sealing an
annulus between a casing pipe and polyethylene pipe when it
enters a manhole.

Grouting the annulus between the inner Driscopipe and an
outer pipe is often done for several reasons. Continuous
grouting, with NO VOIDS, can provide structural strength to the
liner pipe both in the form of external hydrostatic collapse
pressure and internal pressure capability. However, please
realize that not a single void in the grouted annulus is allowed,
or the higher pressure capability of the piping system is lost. In
actual grouting procedures, it is extremely difficult to achieve
avoid free annulus.

Figure 3.
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Localized grouting can also be used at connections to
manholes, and to stabilize movement of the liner pipe where
break outs for laterals exist. Caution must be exercised during
the grouting process to not exceed the collapse pressure of
the polyethylene pipe.

Careful consideration should be given to these two key points,
especially in slip lining installations: (a) anchoring the
polyethylene pipe within the casing pipe to eliminate
expansion and contraction if this constitutes a problem and (b)
sealing the annulus to prevent infiltration and/or contamination.

Backfilling and Tamping

The purpose of backilling the trench is to provide firm,
continuous support around the pipe. Achieving this propet soil
backfill around the pipe is probably the most important aspect
of a successful buried application.

As stated in the bedding section, the material excavated from
the trench can usually be used as the initial backfill if it is
smooth, free of rocks, crumbles and breaks up easily.
Economics usually dictate maximurn reuse of the excavated
material. Where trenches are located within roadways and are
subject to vehicular traffic, cohesionless granular soils are
generally specified. The best initial backfill material is sand.
When loading conditions are severe, such as road crossings,
sand should be used where the pipe is laid in low quality soils
such as heavy gumbo or muck. Coarse sand will usually reach
the required density during placement without compaction.
Initial backfill should be placed in two phases. The first is up to
or slightly above the spring line of the pipe. Then compact or
flush with water to assure that the lower part of the pipe
(haunches) is supported.

Compaction of the soil around the pipe is accomplished by
applying an external force to the individual layers of backfill as
they are placed in the trench. Compacting brings the soil
particles closer together and thus increases their density and
shear strength. Compaction depends upon soil properties,
moisture content, layer thickness, compactive effort and other
factors. Compaction is usually applied by a mechanical
tamper, vibrating plate or water flushing,

Care should be used while flushing to prevent the pipe from
floating out of position in the trench. To keep the pipeline from
floating or shifting, it can be internally filled with water prior to
flushing until initial backfilling procedures are complete. This
also assures that the horizontal diameter does not shorten
excessively during compaction to the springline. The water
flushing method of achieving compaction should only be used
with “free draining"” granular materials and a positive drainage
outlet provided.

In the second phase of initial backdfill additional fill in 8-10"
layers should be added and well compacted until about 6*-12"



above the top of the pipe. Larger diameter pipe requires the
higher inutial backfill. At this point the on-site material
excavated from the trench can be used for final backdill to
ground level. In a heavy traffic area, this excavated backfill of
granular material should be compacted to a minimum of 90% to
95% density.

Standard tests are available to determine the density of the
compacted soil such as Standard Proctor Laboratory Test
Procedure, ASTM D 698. Compaction is measured in terms of
the dry density achieved in the field compared to the
laboratory dry density determined on a sample of the same soil
type when compacted under a given effort.

The optimum moisture content (usually about 20%; at which
maximum density is obtained can be estimated in the field by
squeezing it in your hand. If it just holds together, it is near
optimum moisture. Similarly a corner heel impression while
walking probably indicates a soil density of 90%. A full heel
print may indicate a density of 80%. And a full footprint may
indicate a density of 70%.

Tests conducted on Driscopipe at Utah State University by Dr.
Reynold K. Watkins show that Driscopipe will not buckle under
ordinary conditions if the backfill is compacted and if it is in full
contact with the pipe. A virtual failsafe installation ¢an be
assured if soil density is generally over 85% of Standard
Proctor (AASHTO T-99) density. Additional information on
Underground Installation is given in ASTM D 2321, Standard
Recommended Practice for Underground Installation of
Flexible Thermoplastic Sewer Pipe, ASTM D 2774,
Underground Installation of Thermoplastic Pressure Piping,
Plastic Pipe Institute Technical Report TR-31/9-79, and the
Driscopipe ''Systems Design" brochure,

In crder to locate the underground polyethylene pipe in the
future, a copper or galvanized tracer wire should be laid next
to the pipe during installation to later permit use of locating
devices. The metal wire should not touch the pipe in case of
lightning. ‘

Inspection and Testing

After installation or a portion thereof is complete, the pipeline
should be pressure tested in accordance with recommended
practice. Refer to the "Testing Polyethylene Pipelines” section
of this brochure for detailed testing recommendations.

nstallation
Above

Ground
Generally Driscopipe is installed below ground. However,
there are many situations in which above ground piping has
advantages, Some advantages are;

18.



* Slurry or mine tailing lines which are often relocated and can
be rotated to distribute wear in the pipe.

 Environmental conditions: The toughness and flexibility of
Driscopipe often allows installation through marshes and
bogs as well as over frozen areas.

» Installations over solid rock or across water are sometimes
the most economical methods of installation.

« Its lightweight and ease of assembly results in immediate
availability of a temporary above ground pipe line.

Thermal Expansion and Contraction

Temperature changes both externally and internally should be
considered in the design of an above ground Driscopipe
application. Temperature changes cause all types of pipe to
expand and contract. Chart 3 illustrates the amount of
expansion and contraction to anticipate for Driscopipe during
design and construction stages. These values are based on an
empty pipe which is free to move. Generally, pipe laid over
relatively smooth terrain and allowed to move freely in every
direction will perform adequately. However, if large changes in
temperature take place in short periods of time, movement of
the pipe can concenirate in one area, and kinking can occur. By
using proper anchors or restraints, the possibility of this
occurrence can be minimized.
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Normally if fluid flow is continuous, expansion and contraction
of the line will be minimal after operating conditions are
established.

Driscopipe contains 2%% carbon black which protects it from
the ultra-viclet rays of the sun. Although the sun will not
damage Driscopipe, the heat absorbed from the sun will
greatly increase the amount of expansion and contraction that
will take place. The sun alone canraise the surface
temperature of an empty pipe 40-50° F. Protection from the sun
1s generally accomplished by covering with a foot of fill dirt ocn
buried installations. For above ground installations, there is
generally no economical means to protect large diameter pipe
from the sun. The effect of daily and seasonal temperature
changes should be anticipated for installation and operation
conditions. :

One very good methed of limiting expansion and contraction is
to properly anchor the pipe at given intervals along its length.
When expansion occurs it will, depending on the spacing,
deflect laterally. Adequate space must be available to )
accommodate this curvature. When contraction occurs the
pipe will tend to become taut between the anchor points. This
" does not damage the pipe because of polyethylene's unigque
ability to stress relieve and relax with time.

An approximation of the amount of lateral deflection as shown
in the sketch below (neglecting soil-pipe friction) can be
calculated as follows:

ANCHOR POINTS

Ay=L+/.50aAT

Where: Ay = lateral deflection, inches
L = length of pipe between anchors, inches
a = coefficient of thermal expansion, in/in/°F
AT = change in temperature, °F

FOREXAMPLE:

A pipeline installed on top of the ground in a straight condition

and anchored at 50-foot intervals undergoes an increase in

temperature of 50°F.
Ay = 50 ft. x 12 in./ft. 1/.50 x.00012 x 50°F
Ay=234in.

If installed in a straight condition, and the cperating
temperature decreases, the stresses produced by the
temperature change will be absorbed by the pipe. Remember
these calculations are only theoretical. Actual thermal
movement will be less than the theoretical because of the
pipe's ability to undergo stress relaxation. As stated in the .

20,
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“Systems Design” brochure, the actual measured stress has
been estimated to be approximately one-half that of the
calculated stress. The bending strain for the fixed end
condition will be maximum at the anchor points. The distance
between anchors can be related to the desired maximurn
strain by:

, - DVIEaAT

Where: e = strain. (usually 1% or less)
D = pipe outside diameter, inches.
a, AT and L are noted on page 20.

D+/96 a AT

€

or L=

As temperature decreases, Driscopipe becomes stronger.
However, even at temperatures below freezing, Driscopipe is
flexible. Should water inside Driscopipe freeze, the pipe does
not burst and will resume its function upeon thawing. Of course,
the pipe should not be pressurized while it is frozen, nor
heated externally with an open flame. Thawing should be
allowed to occur naturally, by the use of chemicals, or by a heat
source that will not damage the pipe, such as warm air or warm
water (not steam). Low thermal conductivity values for
Driscopipe slows the heat transfer and inhibits freezing.

Pipe Support

Following are recommendations for proper support of all types
of above ground piping.

« if temperature or weights of the pipe and fluid are excessive,
continucus support is recommended. [nstallation above
100°F should have continuous support or shorter support
spacing. For temperatures over 150°F continuous support is
required.

» Supports which run underneath the pipe and do not grip it

should cradle the pipe for alength equivalent to

approximately %4-1 pipe diameter and not less than 120° of
the pipe diameter. The supports should be free of sharp
edges.

The support should be capable of restraining the pipe from

lateral or longitudinal movement if so designed. If the

pipeline is designed to move during expansion, the sliding
supports should provide a guide without restraint in the
directionof movement.

Pipe lines across bridges may require insulation to minimize

thermal movement.

Heavy fittings and metal flanged connections should be

supported on either side.

Refer to the “Systems Design" brochure for proper spacing of
pipe supports. Figure 4 illustrates some typical pipe hangers
and supports for plastic piping.




Figure 4. ]? 1

\“‘ Conttaucus s..p.,o../
Anchoring

Proper anchoring should be considered to prevent lateral
displacement and movement at fittings. Anchors should be
placed as close to an elbow as possible. If flanged connections
are required, anchors can be attached to these flanges.
However, it is important that bending does not occur between
the pipe and the flange. Some typical anchors for polyethylene
pipe are illustrated in Figure 5.

Figure 5.
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Slurry Applications

The toughness qualities and smooth inner surface that is
resistant to abrasion make Driscopipe an excellent candidate
for transporting slurries of all types. Typical slurry applications
are dredging lines, coal or limestone slurry, wood chips, sand,
mine tailings, and many others.

Installation of slurry pipelines is generally above ground. This
provides easy access to the lines if plugging occurs, and also
permits rotation to distribute wear evenly around the inside
diameter of the pipe. In order to rotate the slurry lines, they are
often flanged every 3-4 pipe lengths. Evaluation of pipe wear
over the first few months of use will determine when to rotate.

Grade changes in slurry pipelines should be gradual. Exercise
caution when slopes become excessive. Turbulence often
increases abrasion. Drop boxes are often used to reduce
turbulence. They are also used to relieve pressure buildup
caused by surface gradients. Generally drop boxes are used
on gravity lines, however, pressure lines can also empty into
drop boxes.

Design of the drop box should either allow the slurry to fall
freely into the fluid in the bottom of the box or utilize a rubber
liner on the wall opposite the inlet pipe. A typical drop box is
shown below.

Figure 6.

It is difficult to predict wear characteristics that will be
experienced using Driscopipe to transport slurries. Every
application has somewhat different parameters, whether it be
flow velocity, solid concentration, particle size, and/or
temperature.

When transporting slurries with Driscopipe, minimum wear
will be realized if velocity is minimized yet keep the solids
suspended. A maximum of 12-15 feet per second is preferred.
It is generally recommended that very sharp — abrasive solids
such as bottom ash should not exceed 10 feet per second. A
solid concentration below 25% by volume with particle size of
W’ or less is generally recommended. Temperatures as close
to ambient as possible are preferred. Maximum wear and flow
properties will be obtained if long radius elbows, sweep
elbows, and molded stub ends are used in the installation.




Driscopipe, with its smooth inner surface, will withstand some
sliding action of abrasive particles along the inside of the pipe.
However, where the solids are in turbulence and the angle of
impingement of the solid with the inner wall of the pipe is
sharp or direct, polyethylene pipe will not wear well. For
instance, in a dredging operation, the section of pipe directly
off the pump may experience very high turbulence and

" vibration; hence excessive wear,

nstallation

Underwater

This section discusses some of the different aspects to be
considered in marine pipeline instaliations. Design

engineering phases, such as selecting the proper size and
wall thickness as well as critical buckling pressures are

discussed in the "“Systems Design" brochure. Concrete weight |

determinations will be discussed in this section.

Driscopipe can be buried, rest on the bottom, or floated on the
surface of lakes, rivers, marshes, or oceans. Its characteristics
of flexibility, lightweight, inertness to salt water and chemicals,
continucus pipeline due to butt fusion, and the ability to float
even when full of water give polyethylene many advantages.

Joining and Assembly

Proper planning of all assembly and installation phases will
help alleviate problems.

Depending on site conditions, various procedures have been
used to assemble the pipeline. Some common ones are:

» Fuse the pipe together on shore into continuous lengths,
assemble the ballast weights to the pipe on shore after fusion
and before the pipe is launched into the water.

» Fuse the pipe together on shore and pull or push the pipe
into the water as in the previous procedure, except assemble
the weights to the pipe at some later time from a barge.

» All pipe can be fused on land in pre-determined lengths with
flanged connections added to each end. The flanged ends
are capped and the sections are launched onto the water to
be later assembled on the water. Such floating lines are often
used in dredging operations.

Any pipe which is temporarily stored on a body of water should
be protected from all forms of marine traffic as well as
preventing wave actions from pushing the pipe against rocks
or sharp objects that could damage the pipe.

Anchoring and Weighting

Since polyethylene pipe floats just under the surface even
when full of water, it is necessary to add ballast weiglhits in
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order to sink the pipe and hold it on bottom. The most common
form of weight is steel reinforced concrete, although other
forms have been used. There are many companies that make
the concrete weights whether in the factory or at the job site.
These weights are generally round, rectangular, or square,

and are clamped to the pipe using non-corrosive bolts, clamps,

or straps. A compressible protective wrap around the pipe is
advisable between the concrete weights and the pipe. It will
protect the pipe surface and prevent the weights from sliding
on the pipe. This protective wrapping of %4’ rubber sheet or
similar material should extend beyond both edges of the
concrete block weights.

A cylindrical weight is commonly used on small diameter pipe;
however, this configuration could allow the pipeline to roll on
the bottom if subjected to currents. The rectangular or square
weight is the most common type used. They are reinforced
collars constructed in two halves to fit the pipe outside
diameter, and usually incorporate lifting lugs built into the
weights.

In determining a pipe system'’s specific gravity or sink factor,
the engineer should consider all variables to sufficiently
provide the required stability under water. Items such as tides,
condition of the bottom material and the possibility of air in the
pipeline should be considered.

Normally the weighted pipe is buried in a trench under water.
However, it can lay on the bottom or be suspended (float)
above the bottom with anchored tie lines. Under most
conditions the pipe and weights will embed themselves in the
soll or muck on the bottom. Driscopipe works well in extremely
soft bottoms, in which little or no support is achieved, by
adjusting the anchoring required.

For operating conditions where the pipe will not always be
liquid full, or where the product is lighter than water, check to
determine whether or not the empty pipe (air inside) with
attached weights will float during installation. If the pipe will
not float, attach floats at each concrete weight before towing
onto the surface of the water.

Concrete weight requirements may be calculated by the
following equation:

w. = KDuVo— Wp+Wy)
¢ 1 =KD./D,

Where W, = concrete weight, lbs/ft.
K = pipe system specific gravity. (sink factor)
Dy = water density, lbs/cu. ft.
V, = pipe outside volume (water displaced), cu. ft./ft.
Wp = pipe weight, lbs/ft.
Wr = product weight (pipe contents), lbs/ft.
D. = concrete density, Ibs/cu. ft.



Chart 4 contains the concrete weights required for Driscopipe

pipelines in fresh water for K=1.1, 1.2 and 1.3 and specific

gravity of flowing product of 0.00 (gas), 1.00 (water), 1.10 and
1.20 {fluids heavier than water). To calculate neutral buoyancy

useK=1.
Chart 4.
- CONCRETE WEIGHTS*
(Dry weight in pounds per foot of pipeline}
SPECIFIC GRAVITY OF FLOWING PRODUCT
NOM. SDR 000 | 100 [ 110 | 1 20] 000 | 100 | 110 ] 120] T ooo [ 100 [116] 120
SIZE X=11! K=12 i K=13
LOW PRESSURE
3 3 75 08 bl — 06 01 17 | 08 | 02 108 | 27 | 19 11
4 30 124 1.3 02 — 0% 148 | 28 16 | 04 176 | 45 | 321 19
5 325 170 18 02 - 13 203 38 | 21 | 08 242 | 62 | 44 | 26
B 325 271 28 04 — 21 32 3 6C | 34 | 08 385 | 98 | 10 | 41
7 325 313 33 b5 — 24 374 63 | 38 . 09 445 | 114 | 81 | 47
B 325 459 48 ¥ — 35 547 | 102 | 58 ] L3 852 | 167 | 118 | 69
0 295 T04 14 11 - 52 B4l [ 159 | 91 | 22 100 256 | 185 | 110
12 a5 398 104 15 — 15 119 223 | 126 | 30 142 354 | 258 | 163
14 25 Z 126 17 — 91 144 269 | 152 a5 T2 439 1311 | 183
16 320 58 164 23 — 118 158 352 | 199 | 46 224 573 | 406 | 240
18 325 | 200 207 29 — 151 238 445 | 251 | B7 284 Te5 | 514 | 302
20 BE5 | 248 256 34 — 188 295 549 [ 309 | 68 32 835 | 633 | 311
22 325 296 a1 — 218 340 B35 [ 358 | B (405|103 733 | 431
24 325 | 358 68 47 — 274 427 750 | 442 | 9 508|129 9085 | 530
B 325 | 482 500 89 — 363 575|107 605 | 138 B85 | 175 24 729
32 325 { 612 835 87 - 461 T30 | 136 768 [ 115 870|222 57 | 926
36 325 1 BO6 823 | 106 — 617 961 (178 1100 - { 213 1194|290 |205 | 119
42 325 | 1088 113 185 — 820 1298|242 [137 311 1546|395 [280 | i8S
43 325 | 1316 143 196 21040 1642|308 |73 | 393 1957|500 [354 |208
SDR 25 3
5 235 259 28 03 ~ 18 310 ] 65 ! 3 1.1 371 ] 99 1 11 | 44
] 27 B [x] 08 — 3z 535 | 102 | 5 16 539 | 167 | 120 | 12
10 253 589 T4 13 — 49 825 168 | 93 [ 26 986 | 289 | 187 | 114
20 253 | 239 259 45 — 168 286 551 | 320 | 90 341 897 | 646 | 294
24 253 | oA A1 85 — 342 411 793 | 481 | 129 391 {129 530 | 564
SDR15.5
] 155 31 04 01 — 02 37 | 08 | 05 [ 02 44 | 13 ] 10 06
3 16 61 08 02 — 04 B.1 17 1 11 | 04 97 | 28 | 21 14
4 155 110 13 G4 — 06 33 | 28 B | 07 160 | 4F 34 | 23
3 55 238 28 08 - 13 287 | 61 8 | 16 346 ! 74| 50
] 55 303 49 i — 22 487 | 103 | 65 | 27 566 | 168 | 126 4
10 55 528 76 7. — 34 T56 | 161 | 10, €1 910 | 261 | 186 | 31
12 155 83.0 107 FE] =~ 48 106 226 | 142 | 58 128 367 : 275 | 184
14 155 08 128 35 — 5 128 72 | U 70 154 447 { 33z | 222
i6 155 35 168 48 -~ 7 168 356 | 224 | 92 20 | 518 | 434 | 290
19 155 75 212 58 — 9 z12 450 3 | 116 255 T3] [ 543 | %1
22 1585 2% 303 83 — 137 303 B4z | 404 | 166 364|104 763 | 52.3
28 155 | al12 77 | 103 ~171 37T | 600 | 903 | 206 454 130 | 976 | 652
SDR11 :
1% il 13 0z a1 — 0l 16] 04 | 03 | 01 20 | 03 05 ] 04
% 1 0.2 0.1 — 01 22| 05 | 03 [ 02 26 | 06 06 | 05
2 Il 2, 04 0. — o1 34 | 08 ¢ 0§ | ¢4 [} 13 | 10| 07
3 11 B! 08 03 — 02 T3] 17 | 12 : 08 853 | 28 | &l 16
1 i 98 14 i} — 04 121 | 28 S | 10 46 | 46 | 36| 28
5 T 15.1 21 08 | - 03 184 43 | 28 1 I8 224 | 70 | 558 | 40
3 11 214 23 1 - 08 T 361 62 | 42 | 22 ) 100 | 1B | 56
g 11 362 50 ] — 13 443 | 104-| 11 | 37 538 | 169 | 132 | 95
10 11 563 71 29 — 20 588 | 1562 | 110 | 57 836 | 262 | 203 | 148
12 11 79.1 109 43 — 2B 96.7 | 228 | 154 .0 11 39 | 289 | 208
13 11 950 127 [ - 38 16 271 | 183 2 14 440 | 343 | 245
16 Il 125 17. 83 -~ 43 52 359 | 242 | 126 (185 | 581 | 454 | 327
18 11 158 216 80 — 58 93 454 | 307 | 180 234 736 | 515 | 414
SDRS5.33
3 53 i} o1 V1] 0.0 8] 02 ] 0 iX] 0 03 [ 02 ] 02
1 10 0 01 0.1 50 10| 02 | 02 0.1 04 | 03| 02
% 93 02 0.1 00 L G4 [ o 0.2 . 0) 05 | 04
2 93 2 0 4 0 — 61 3 0B | 06 1 03 38 10 08
3 9.2 586 0; 0.4 - 0l 3 17 ] 12 1 07 84 I 22 7
4 g, 92 1. 06 - 02 14| 28 | 20 | 1z 139 6 | 37 8
3 97 200 30 13 - ™ 248 | 62 | 44 | 25 301 | 100 | 80 0
SDRB3
B | 83 | 320 | &1 | 24 | - 031 T 3071 108 | 78 | 47] [ 488 | 170 | 138 | 107

NOTE: Whete the concrete welght require ments 1s shown as a neganve number, no weights are required for that operating condinon,
e.q. spectiic gravity of the flowing product1s 1.2 and K= 1.1 However, in order to sink the line into position, it must be filled with the

heawier operating fluid, or weights must be added.

*Calculanons of weights are based on density of fresh water, D, = 624 [b /#13 and density of concrete, D. =150 1b /ft3.
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The spacing of the concrete weights will depend on the size of
the weight, and is normaily limited to 10 to 15 feet apart. A
conservative maximum spacing between weights may be
obtained from Chart 8. This spacing is based on a maximum of
one percent strain in the wall of the pipe due to deflection
between weights and a maximum deflection of no more than
5% of the spacing.

EXAMPLE:

Install a 16" SDR 15.5 line across a fresh water lake to carry a
brine solution with a density of 72.9 Ibs/cu. ft. Weights shall be
fabricated from 150 lbs/cu. ft. concrete,

K =13 D,=624D.=150

Vo =(=/4) (16)2/144 = 1.396 cu. ft /ft.

Wp = 20.64 |bs /1t

Pipe inside diameter = 16 — 2 (1.032) = 13.936 in.
Wp = (n/4) (13.936)2(72.9)/144 = 77.22 Ibs/ft.

(1.3) (62.4) (1.396) — (20.64 + 77.22) _
We= 1—(1.3) (62.4)/150 = 33.5 Ibs /ft.

Maximum spacing of weights is 30.5’ (See Chart 5).

Chart 5.

MAXIMUM SPAN BETWEEN CONCRETE WEIGHTS
FOR UNDERWATER DRISCOPIPE PIPELINES
0
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With weights 10 feet apart, each will weigh 10 x 33.5 = 335 lbs.
If 400 1b. weights are available, spacing will be 400 - 33.5 =
1184 ft. = 12 t.

If it is possible that air can get into the pipe, extra weight
should be allowed, and the weight spacing shortened. Gas
pipelines (specific gravity = 0.00) must be designed for
underwater stability when full of gas at zero pressure and thus
have a design K greater than 1.00. Therefore, the pipeline, with
weights attached, will sink. In this situation, floats will always be
required to float the pipeline onto the water,

In general the pipe can deflect considerably between weights,
with only a small resulting strain value which is well within the
strength of the pipe. If a current is present, movement of the
pipe itself is not harmful, however; any sharp rocks or objects it
might contact may damage it. If waves or currents present a
problem, the best solution is to trench and bury the weighted
pipeline.

Installation of the ballast weights to the pipe is usually
accomplished on shore. Several weights can be installed at
one time depending on manpower and work space. To
minimize drag and aid movement of the weighted pipe intc the
water, a wooden or steel ramp can be fabricated at waters
edge.

Ballast weights may also be installed from a barge or raft to the
pre-assembled pipe stored on the water. The pipe is lifted
from the water onto the raft to install the weights.

Launching and Sinking

To allow the pipeline to float in the water until the smkmg
operation, it is necessary to install a bulkhead on each end of
the pipeline to prevent water from entering the pipe. This is
done with a flange assembly and metal blind flange. This
provides an airtight seal, thus allowing the line to float. The
pipeline is then moved into position for sinking by marine craft.

The transition of the pipeline from land to water should be
done in a trench before the sinking operation begins. It is
important that this trench be adequate enough to protect the
pipeline from damage by debiris, ice, boat traffic, or wave
action.

The sinking operation is controlled by the addition of water to
one end and the evacuation of the enclosed air through the
opbosite end. The addition of water to the pipeline at a
controlled rate will ensure that the pipe lays in the trench or
adjusts to the profile of the bottom. The rate of sinking should
also be controlled to prevent an excessive bending radius.

During the sinking, water must be prevented from running the
full length of the pipe. This can be done by inducing a water
pocket at the shore end, by lifting the off shore pipe above the
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water. Water is introduced into the pipeline closest to shore
allowing it to sink. Once the pipe seeks an equilibrium,
additional water can be added gradually to complete sinking
the line.

After the pipeline is installed on bottom or in the trench, a
thorough inspection should be made of the pipe installation. All
weights should be properly positioned, with the pipe
positioned in the center of the trench, or within the right-of-
way. As stated before, the trenched area where the pipe
leaves the shore and enters the water, should be adequate to
protect the pipe from damage. And where backill is used,
inspect for proper installation and required depth.

It is better for a marine pipeline to be too long than too short.
Never attempt to flange up a pipeline that is too short by
drawing the bolts together, thus stretching the line. This
places the flanged connection in severe tension and could
cause eventual problems. Extra length can often be
accommodated by snaking the pipe.

Intake and Outfall Diffusers

Phillips Driscopipe has the capability of providing special
diffuser assemblies used in terminating outfall pipelines.
Special sinking provisions are sometimes required, so that the
vertical diffuser is exposed, yet is subject to as little damage
from navigational hazards as possible. Your Phillips Driscopipe
representative will be very glad to assist with diffuser design
capability.

nsert
Renewal
Installations

Insert renewal, or slip lining, is an effective and economical
method for rehabilitating a deteriorated pipeline. Installation is
simple and fast with a minimum of interruption to the pipeline
operation.

The pipeline to be relined is cleaned of obstructions and
debris. A closed circuit TV survey of the clean pipeline is
recommended to locate connections and reveal existing
defects. After a test run with the pulling head, the liner may be
attached, pulled into place, and secured. The pulling head may
be either a flexible, field fabricated type, or arigid type made
of steel that is bolted to the end of the pipe.

Installation procedures for insert renewal are found in ASTM
F585 “Insertion of Flexible Polyethylene Pipe into Existing
Sewers" and PPI bulletin, “Renewing Sewers with Polyolefin
Pipe". Refer to “Systems Design" brochure for proper insert
renewal design.
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esting

Polyethylene

Pipelines
Driscopipe piping systems should be hydrostatically pressure
tested before being put into service. Water is the preferred
test medium. After all free air is removed from the test section,
raise the pressure at a steady rate to the required pressure.
The pressure in the section shall be measured as close as
possible to the lowest point of the test section.

Pressure Piping Systems

The initial pressure test can be conducted before or after the
line is backfilled. However, it is advisable to cover the pipe at
intervals or particularly at curves to hold the pipe in place
during pressure tests. Flanged connections may be left
exposed for visual leak inspection.

Test pressure should not exceed 1.5 times the rated operating
pressure of the pipe or the lowest rated component in the
system. The initial pressure test shall be applied and allowed
to stand without makeup pressure for a sufficient time to allow
for diametric expansion or pipe stretching to stabilize. This
usually occurs within 2-3 hours. After this equilibrium period,
the test section can be returned to the 1.5 times operating
pressure, the pump turned off, and a final test pressure held
for 1-3 hours.

Remember that pressure drop will not only occur due to
pressure expansion, but also due to fluctuations in
temperature during the test. As the temperature increases, the
gauge pressure will decrease. Allowable amounts of makeup
water for expansion during pressure test is shown in Chart 6,
taken from PPI Technical Report TR 31/9-79. If there are no
visual leaks or significant pressure drops during the final test
period, the pipeline passes the test.




Chart 6.
ALLOWANCE FOR EXPANSION UNDER TEST PRESSURE"
Allowance for Expansion
Nominal (U.S. Gals./100 Feet of Pipe}
Pipe Size
(in.) -
- 1-Hour 2-Hour 3-Hour
Test Test Test
3 0.1¢ 0.15 0.25
4 0.13 0.25 0.40
6 0.30 080 090
8 0.50 1.0 15
10 0.75 1.3 21
11 1.0 20 30
12 1.1 23 34
14 14 28 42
16 1.7 33 50
18 2.2 43 6.5
20 28 55 8.0
22 35 7.0 105
24 45 8.9 133
28 85 11.1 16.8
32 7.0 14.3 218
36 9.0 18.0 21.0
40 11.0 22.0 33.0
48 15.0 210 43.0

*These allowances only apply to the test pericd and not to the imitial expansion phase.
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Non-Pressure Piping Systems

Testing of non-pressure, gravity flow pipes whether above or
below ground may be accomplished by closing all opemngs
below the top of the section to be tested. For test purposes,
provide a means to raise the water level to a height of at least
3-5 feet above the highest point in the line being tested. The
water level only need be maintained long enough to determine
there are no leaks. If impractical to raise water level as
suggested, the line can be pressurized with low pressure
water or air. Pressure normally should not exceed 5-10 psi over
a time period of 5-10 minutes.

epairing
Damaged
Polyethylene Pipe

Hauling, unloading, stringing and installing Driscopipe should
be done with the care necessary to prevent damage to the
pipe. Since all plastics are softer than steel, poor handling can
result in abrasions, cuts, gouges, punctures, etc.

All pipe should be carefully examined before installation and
damaged pipe removed. Damage that results in reduction of
the wall thickness by more than approximately 10% should be
cut out and discarded as it may impair long-term service life.
Minor scuffing or scratching will have no adverse affect on the
serviceability of Driscopipe.




Damaged pipe may be repaired by any of the joining methods
previously discussed. Butt fusion is preferable for all
applications where conditions permit. Some of the joining
methods are not satisfactory for continuous pressure systems.

Kinks — Normally kinks do not impair the serviceability in low
pressure applications. For high pressure applications, severe
kinks should be cut out.and the pipe re-joined by fusing.

Ovality — Out-of-roundness due to excess loading during
shipment or storage will not hinder the serviceability of the
pipe. The pipe should not be considered damaged unless the
fusion machine clamps cannot successfully round out the
section for a good fusion joint. Occasiconally the pipe can be
placed in an unstressed condition so that it will relax and
gradually round out.

Permanent Repair

Repair after installation can be accomplished on small
diameter pipe by removing a minimal amount of bacidill,
cutting out the defect, move the pipe ends to one side and fuse
flanged connections to each end. The flanges are then bolted
together. It is preferable that the flanged connection be under

" a slight compression when reconnected. The bolts should

never be used to pull up a flanged joint.

Repairing large diameter pipe which is not as flexible as
smaller pipe can be accomplished with a flanged spool piece.
The damaged section is removed, the butt fusion machine is
lowered into the ditch to fuse flanged connections to each
open end, and the flanged spool assembly is bolted into place.
The flanged spool must be precisely made to fit the resulting
gap in the pipeline. :

Figure 7 illustrates these methods.

SMALL DIAMETER LARGE DIAMETER
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Mechanical Repair

A wrap-around-type repair clamp with integral gasket can be
used but is not as permanent as a flanged or fused repair. This
type of repair is principally used in buried applications
because the compacted soil restrains the pipe from thermal
movement and pull-out forces caused by internal pressure. A
longer repair clamp generally provides greater sealing
capability on the thermoplastic pipe.

A clamp length of 1%-2 times the nominal pipe diameter works
best. Tighten the clamp evenly around the pipe which has
been wiped clean of all foreign material. Afterwards, properly
backfill and compact around and over the pipe before it is
pressurized.

Fitting Repair

Repairing an installed fitting is normally accomplished by
replacement with a new flanged fitting. Various attempts have
been made to repair or join ultra high molecular weight
Driscopipe using a common hot air melt welding gun.
Driscopipe 8600 material does not lend itself to this form of
repair, especially in trying to achieve a pressure tight repair or
joint.

Underwater Repair

To accomplish underwater repair on a pipeline, the pipe ends
must be floated or raised above the water so that a flange
assembly can be fused to each end. The ends are then
lowered into position on the bottom and boited together
underwater.

Appropriate lifting equipment must be used to insure that the
pipe does not kink and that the minimum bend radius is not
exceeded. Normally it is not necessary to remove the weights
before lifting, but extreme care should be exercised when
lifting the pipe above the water level with weights attached.

Miscellaneous Repair Methods

Under certain situations, a thermofit heat shrink sieeve can be
used to seal a puncture or leaking joint. Many types of sleeves
are available, such as those fabricated by Raychem
Corporation.out of crosslinked polyethylene. The sleeves are
coated on the inside with a special thixotropic sealant which
when heated is forced into a puncture or joint to seal and
encapstlate.




tatic
Electricity
Static electricity charges are generated on polyethylene

pipe by friction, particularly during the handling of pipe in stor-
age, shipping and installation. The flow of air or gas containing
dust or scale will also build up significant static charges,as will
the flow of dry materials through the pipe such as in the case of
gravity flow grain chutes. These charges are a safety hazard,
particularly in areas where there is leaking gas, or an explosive
atmosphere.

Plastic pipe is a non-conductor of electricity, and the static
charge will remain in place until some grounding device
comes close enough to allow it to discharge.

The discharge of these static electric charges generally
happens when workmen touch the pipe themselves, or upon
application of mechanical tools to the pipe. The result of the
discharge will vary from an insignificant physical shock to
possible ignition of a flammable gas-air mixture. The most
effective and simple method to minimize the hazard of the
discharge is to apply a film of water to the work surface, to
drain away the static electricity. & ground wire on the plastic
pipe will only discharge from that point, since the plastic is a
non-conductor.

When workmmen must enter a bellhole to hot tap a line or make
emergency repairs to a damaged or leaking line, it is important
that all safety precautions be observed. The exposed working
surface of the polyethylene line should be doused with water
before entering the area, and a wet cloth should be kept on the
pipe to drain off static charge build up while working on the
line, '

nstallation
Precautions
For Fabricated Fittings

Driscopipe 8600 fabricated tees, elbows and wyes are made
by butt fusing or sidewall fusing together special cut segments
of Driscopipe 8600 pipe to obtain the desired fitting. The
configuration of these fittings, and the fact that they are-
fabricated rather than molded, requires that certain -
precautions be taken when installing them into a piping
system.

There have been a few instances where fabricated fittings,
after being fused to the pipe, have been damaged due to
excessive strain imposed by improper handling. Driscopipe
8600 pipe and fittings are generally very tough and forgiving of

" mishandling due to the flexible nature of the matenal itself.

However, the tensile strength of a polyethylene material is
much less than steel and it will not support the excessive lifting
-and pulling forces that can be exerted by powered installation
equpment.
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For example, if, when installing a tee
in the line, long lengths of pipe are
fused to each of the three sides of the
tee and it is then lifted up and out of
the butt fusion unit without supporting
the excess weight of the pipe
hanging and being lifted at the same
time, the tee might be torn apart. If
the assembly of the tee into the
piping system is done in the manner
described, then precautions must be
taken to lift and support the pipe on
all sides of the tee as it is removed
from the fusion unit and lowered to
the ground or into the ditch. The
fabricated tee (or elbow or wye) must
not be allowed to carry the weight of
the pipe that is butt fused to it.

35.

The installation procedures should provide the least possible
amount of lifting and moving of the assembled pipe and
fabricated fittings. If it becomes necessary to pull the
assembly along side the ditch to properly position it, the
fabncated fitting should never be used as the point of
attachment for the pulling line.

The fusion joining of a fabricated tee and wye into a system
becomes complicated because of the third side. It is not too
difficult to keep strain off the fitting when fusing pipe to the
running side of the tee and lifting and lowering this much of the
assembly into position in a ditch. It is when sufficient pipe is
added to the third (branch) side to permit the laying of pipe in
this direction, that the assembly becomes very difficult to
handle. Final handling and positioning of these assemblies
requires extra handling equipment and additional precautions
tc prevent damage to the fabricated fitting.

Recommended Alternate Method: The need for extra
equipment and much of the possibility of damage can be
ehminated by altering the methed of installing the fabricated
tee and wye to include the use of a flanged connection on the
branch side. This will allow final positioning to take place
before the branch side is connected. There will be some
mstances where it will prove very advantageous from an
installation viewpoint to use flanged connections on two sides
of atee or wye and also on one side of the elbow. This allows
the pipe to be laid from either direction, pushed or pulled into
tight locations, rolled into the ditch, and generally handled
much easier and faster . . . before the final connection is made
at the tee, wye or elbow. From the standpoint of economy,
speed and ease of installation, and to eliminate the occurrence
of excessive installation stresses on fabricated fittings, it is
recommended that flanged connections always be used on the
branch side of tees and wyes and on one end of elbows.

@&

USA AND CANADA OTHER COUNTRIES

PHILLIPS DRISCOPIPE, INC.

A SUBSIDIARY OF PHILLIPS PETROLEUM COMPANY

To Request Additional Product Literature Only:
Phone : (214) 783-2690

To Contact Your Driscopipe Representative:

Mail: Attn: Customer Service Department
PO. Box 83-3866
2929 N. Central Expressway
Suite 100
Richardson, TX 75083

Phone: U.S. Domestic Toll Free 800 527-0662
Texas Toll Free 800 442-3802

TWX: 510-867-4818

Telecopier: (214) 783-2617
PLANT LOCATIONS:
Watsonvitle, CA « Pryor, OK »

Williamstown, KY » Brownwood,
TX » Startex, SC
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APPENDIX J

WEEKLY CONSTRUCTION STATUS REPORT



1

N - P AN AN R R Bl T Iy GE T TS n E EE iy e
. .

FORM 1
WEEKLY STATUS REPORT DATE:
PROJECT NAME/NO: :
CONTRACTOR:
SUPERINTENDENT:
PROJECT START DATE:
PROJECT STATUS:  THIS REPORT PERIOD % COMPLETED
TOTAL PROJECT % COMPLETED
DESCRIPTION OF WORK PERFORMED:
MANHOURS MANHOURS
LABOR TYPE QUANTITY THIS REPORT TOTAL
Supervisory
Operator
Labor
Other (Specify)
HEAVY EQUIPMENT | HOURS HOURS
DESCRIPTION THIS REPORT TOTAL
COST STATUS

COST INCURRED TO DATE §

TOTAL PROJECT $

DESCRIPTION OF PROBLEMS/DELAYS AND COST OVERRUNS (ATTACH ADDITIONAL SHEET IF
NECESSARY). ALSO, PLEASE SUPPLY A SCHEDULE OF ACTIVITIES COMPLETED AND TO B
COMPLETED. :

Contractor Field Representative Signature
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PE PIPE PRESSURE TEST REPORT
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FORM II
PE PIPE PRESSURE TEST REPORT
PROJECT NAME/NO. DATE:
CONTRACTOR: - _ TIME:
PERSON PERFORMING TEST:

DESCRIPTION/LOCATION OF TEST SEGMENT: (Pipe diameter, Length and SDR’s)

T, = Initial temperature in °C = °C

P; = Initial test pressure inpsig =~ ____ psig

P, = Initial pressure in psig corrected for temperature
(T) at time t'

t =  Time in minutes from initiation of test

T,- = Temperature in °C at time "’

P, = Test pressure in psig at time t’
P, =
(P, + 14T, + 273)
! L - 14.7
(T, + 273)
Percent Pressure Drop =
P -P
£ x 100
P,
NOTE: °C = (°F-32)/1.8
T, - P, P, PERCENT
TIME | TEMP READING | GAUGE READING | CORRECTED PRESSURE | PRESSURE DROP
10
20
30
40
- 50
60 <1%
PASS/FAILURE - RETEST (yes/no):

DESCRIPTION/NATURE OF LEAKS AND REPAIRS OF RETEST SEGMENT:

K-1
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ATTACHMENT TO FORM I

EXAMFPLE CALCULATION SHEFT
GIVEN:
P, = 10psig
T, = 21.1°C = 70°F
v} = U
P, = 10.05 psig
T, = 23.0°C = 73°F
Calculste C { Initial P
P = (10.0 + 14.7)(23.0 + 273) _ 14.7
¢ (21.1 + 273)
P, =2485 - 147 = 10.15 psig
ercent Loss
% PressureLoss = 1013 = 1005 . 400 - 0.98% <1% ok
10.15
NOTE: The difference between the corrected pressure reading (P} and the gauge reading (P,) cannot differ
by more than 1% of the corrected pressure reading (P,) (i.e., .105 @ 10.5 psig) over a time interval
of 60 minutes.
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Florida Department of Environmental Regulation

Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400
Lawton Chiles, Governor Carol M. Browncr, Secretary

September 30, 1992

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James A. Waters, Group Vice President
Waste Management of North America

500 Cypress Creek Road, Suite 300

Ft. Lauderdale, Florida 33309

Dear Mr. Waters:
Re: File No. AC13-218495, Medley Landfill Flare

The Department has made a preliminary review of your application
for permit to construct a flare at the Medley Sanitary Landfill and
Recycling Center in Dade County. Before this application can be
processed, we need the following information:

1. How many gas wells will be at the landfill?
2. What is the maximum/average gas flow per well?

. 3. How will the gas flow from each well and to the flare he
. monitored?

4. To complete Section V of the application, please provide: a
map showing the location of the landfill; a plot plan of the
landfill showing the wells, gas collection system, and flare; a
process flow diagram of the collection and flare system; and a
drawing with the specifications (brochure and warranties) for

. the LFG "Candle Stick", including the operating temperature of

the flare.

5. Please provide a copy of solid waste permit No. SC13-179974.

6. In the gas flow and exit velocity calculations, what is the
reference for the 22.1 ft3/min actual flue gas flow per cubic
foot of methane? How was the other 40% of the gas (mostly CO5)

. accounted for in determining the flue gas velocity from the
flare?

7. Is the flare 14 or 16 inches in diameter?

Mw:ﬁBMmr

Prinant wish Say Bew inks



Mr. James A. Waters

September 30, 1992

Page 2 of 2

Request for Additional Information

8. Will the proposed flare comply with the criteria listed in 40
CFR 60.18(b); specifically: Will there be no visible emissions
from the flare except for 5 minutes in any 2 consecutive hour
periocd? Will the flare have a flame present at all times?

Will the exit velocity of the flue gas be within the limits
specified? 1Is the flare steam, air, or non-assisted? What

fuel is used for the pllot llght and how is its flame
monitored?

We will resume processing your application after we receive the
requested information. If you have any questions on this matter,
please write to me or call Preston Lewis at (904) 488-1344,

Sincerely,

Bureau of Air Regulation
CHF/WH/plm
cc: S. Brooks, SED

E. Anderson, DERM
H. Bush, Jr., P.E.
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@ SENDER: Complete items 1, 2, 3 and 4.

Put your address in the “RETURN TO" space on the
reversa side. Failure 1o do this will prevent this card from

being returned to you. The return receipt fee will provide

Ml: delivery. For additional Tees the following services are

i the date of
=2 { you the name of the person dalivered to and
{|: ‘available. Consult postmester for fees and check boxi{es)

‘
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DATE:

TO:

NAME: Pct ‘fl"d

NUMBER 0!‘ PAGES: _
Includins this Page)

FAX TELEPHONE WUMBER: 10° &-qz2-09 19

Acdau s

CRANSHITTAL ON A BITACHI HIFAX p35:
Number: 407/433-2666

1F ANY OF THE PAGES ARE NOT CLEARLY

AGENCY! D‘E é‘ i

RECEIVED, PLEASE CALLt A07IA33-2650.

I .
SENDERS NAMEN.S E" Q&&.—-—- .

GOWIENTS t |
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Department of Environmental Regulation

Routing and Transmittal Slip

To: (Name, Office, Location)
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ID:DER WEST PALM TEL NI 4B7-964-1275

E : RECEIVED

2o o - 3 P 1:'-'" .
== , METROPOLIH\N DADE COUNTY, FLORIDA f‘
T s - SEP 1 5 1097
METRO DADE B _ DEPr.orEanommmum ’
o1 y kol . oo - - WEST PALM BEACH METRO-DADE CENTER
- —_— . . ENVIRONMENTAL RESOURCES MANAGEMENT _
L =L : SUITE 1310
. 111 N.W. 18! STREET
MIAMI, FLORIDA 33128-1871
N D o {305) 375337

TEF=S¥C 7 September 11,7 1992 -
Stephanie Brooks, P.E.
Florida Department of Environmental Regulation
-~ 1900 south Congress Avenue
" West Palm Beach, Florida 33406
- RE: Application for Permit to Construct an
i Air Pollution_Source ,
' !i,‘. ‘
. &7 BPPLICANT: Waste Management North America
IO P-1010 - AC 13-218495
; J@Z. T LOCATION: 9350 NW 89%th Street, Medley
i ©T . POLLUTION SOURCE: .Landfill Gas Flare '
& LUTION CONTROL DEV" v L
= et RS SR AY
. 2 i i H
T¥el Brocks v '

reviewed and has beern

e Tne referenced application has heen

R cisapproved for being incomplete. Gngiiging 2nd m
oo are reguired. )
e B
T

Termatting Engineer
T2l Monitering Division
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