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SECTION 1.0
SUMMARY

This report (Titlé I) documents aﬁ assignment to pfovide
preliminary engineering of an Advanced System Experimental
Facility.for production of Methane Gas from Urban Solid
waste forlU.S. Energy Reseakch and.Development Administﬁa—
‘tion, The experimentél facility will be constructed on a
now-existing solid waste shredding and landfill'facility
owned ahd operated by Waste‘Management, Inc. in Pompéno
Beach, Florida. |
The_Title I Report qontains general description of the pro-
ject, justification of basic:néed, process design, pre-
liminéry drawings, outline specifications, préliminary
estimate of cost, time schedules for design and construction
of accomplishment for Phase I and Phase II. ERDA's Exhibit
I of Contract Ef{11-1)-2770 has outlined the scope of work

" in three phases:
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Section 1.0
Summary

Phase I - Design’
Phase II - Construction
Phase III - Plant Operation

The preliminary,cost estimate for Phases I and II of the
.experimental program as défined‘by this report is $2,960,000.
The estimate has an accuraéy of i 10%. This estimate, as
shown and discussed. in Seétion 6.0 of this Report, is bésed

on.December, 1975 and January, 1976 costs.

A time schedule of eight monthé.to complete the Defailed

Design, EQuipment Procurement and the Award of Subcqntracts;

" etc., by October, 1976. ' The éubcontract construction'phése

ié baéed on the long delivery equipment purchased before |

May) 1976 and‘field mobilization would.commence by
Novembex, 1976.' The overall schedule is based on the

approval of Title I Report by March 1, 1976 and the start-up

of the Definitive Design (Title II).




Séction'l.o

Summary

Additional restudy may-be requifed‘befOré Detail Design
commenceé. If so; this could'océur in such afeés as
receiving and storage of the brimary‘refuse} ciassificatioh;
mixing in the digesteﬁs; énd liqﬁid—solids.separation.

These areas are described in Section 4.0.
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SECTION 2.0 :
INTRODUCTION ' _ ’ . -

Generél

On June 13; 1975, Waste Mahagement, Ihc. was selected;
by ERDA to provide the complete program for A.S.E.F.
Solid Waste to Methane Gas Experimen£51 Facility.

The progfamvincludes design,éonstrgction and 6§eration.

Jacobs Constructors, Inc. will implement the design

‘and construction phases, and Waste Management, Inc.

will over view Phases I and 'II and will conduct the

full scale operation of the facility.

The purpose of this program is to evaluate and verify

‘the technical and economical feasibility of the Solid

Waste fo Methane Fermentation Process. Sihce anaerobic
ferﬁéntation of solid waste materials has not been
demonstrated on a large scale, there is a defiﬁite
risk factor that the system will not perform as

current research suggests.




y Section 2.0
Introduction

2.1  General - continued
The full écale'experimental facility shall have the
major objectiveé listed below: |

1. To establish information concerning product
quantities and product values;

2. To evaluate process reliability and economics;

3. To determine'optimum design'and operation
parameter values for each process stage and
system operation;

4. To establish a basis for comparing the process
to other means of energy production and/or
resource recovery from urban waste; and

5. To establish the technoldgiéal and economic
basis for commercial utilization of the.process.

During July, 1975 through'January, 1976, JCI has been
developing the preliminary engineering for the facility.
During this period, various elements of the process and
plant arrangement were investigated by the assigned
'engineering personnel. Also, JCI has made three on-site

visits to review the proposed site, to meet with local

officials and ‘subcontractors and to conduct a gas mixing
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Section 2.0
Introduction

2.

General - continued

experimental program.  Various equipment vendors

. were contacted to aid in selection of process equipment.

Thé two areas of the process in which JCI found no
previous éxperieﬁce or deéign data were: |
- Mixing of a slurry with lO%.éénteﬁt-qf solid
wastel(particle size of.minué 4 inches) and

primary sludge.
- Soiid/liquid separation of a fibrous material.

The equipment vendors that were contacted were

unfamiliar with handling this type of material.

During the week of Névember 17, 1975, JCI/WMI con-
ducted a simulatéd-gas mixing experiment at the
project site. A report-of this experiment is inéluded
in Section 3.0.  This experiment documents the first
time anyone has mixed shredded solid waste with a
slurry consistency'of 5 to 12% solids by using
compressed air as the mixing element. It was’obSerVéd

that gas mixing may be a positive means of continuously
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Section 2.0

Introduction

2.

1

General - continued

mixing this type of slurry in the digester. Two of

the mechanical mixing equipment vendors also conducted

'-tests_using turbine type of mixer. No positive

recommendation,could be obtained at this time with
a definite performance guarantee. These vendors will
require additional research and development of their

mixing equipment with this type of material.

A solid/liquid separation'experiment‘was conducted
during the week of December i,‘i975 at thebUniVersity
of Illinois. A report of this éxperimént is included
in Section 3.0. This experiment was demonstated with
a Rofostrainer pilot test unit using the slurry _
produced erm‘a 100 gallon tank in Dr. J. Pfeffer's
laboratory. Ihis unit appeared to produce a cake
which would comply with landfill regulations in the
State of Florida. Several_equipmentvvehdors have
also COﬁducted tests with this slurry material and
have recbﬁménded eithér a vacuum filter, a basket"f
centrifuge of a bowl cehtringe.‘iA.highef solid
conceﬁtratiOn could be obtained with one of these
alternates. However, aﬁ increased capital cost would

be incurred by the use of this type of equipment.
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Section 2.0
Introduction -
2.1 General - continued
The total prdcess design for a Solid Waste to Methaﬁe
. /
Gas Experimental Facility is described in Section 4.0,

which includes the process flow diagrams and suggested

alternates for further investigation.

A definition of the physical facility complex 1is
provided in Section 5.0 along with a plot plan, a
general plant arrangement and electrical single line

diagram.

A detailed estimate is presented in summary form,
along with a description of the various elements of

the estimate in Section 6.0.

In Section 7.0, an overall summary projeét schedule
is presented showning time durations for engineering,
equipment deliveries and a proposed method of

accomplishment of construction.

r

In the Appendix, Section 8.0, the Equipment Index,
‘Drawing Index, Spécification Index Listing and General

Outline.Specificatidns have been included.
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Section 2.0

Introduction
2.1 General - continued

‘A definition of the physical facility complex is

~provided in Section 5.0‘along with a plot plan, a

general plant arrangement and electrical single line

diagram.

A detailed estimate is presented in summary form,
along with a description of the various elements of

the estimate in Section 6.0.

In Section 7.0,an overall summary project schedule
is presented showing time durations for engineering,
equipment deliveries and a proposed method of

accomplishment of construction.

In the Appendix, Section 8.0, the Equipment Index,

Drawing Index, Specification Index Listing and General

Outline Specifications have been included,




Section 2.0
Introduction

2.2 Project Justification

Prior Development Efforts

The anaerobic digestion of refuse and refuse-sewage
sludge mixtures has been investigated on a laboratory-

scale for over 6 years.

In 1969, EPA - Office of Solid Waste Management
Programs, funded studies in the Department;éf Civil
Engineering at the University of I}linoisL‘Urbana—

Champaign (UIUC).

Dr. John Tf Pfeffer hasAacted as principal invéstigator.
This initial work took place in 5—liter—digesters,

( .
~and was subsequéntly conducted in lS—liter reactors.
The process variablesvthét were~studied included such
classical digestion factors as: volatile  solids loading;
mesophilic'df thermophilié temperature.fegimeé:tpH;‘
Vbiatilé'acid'concenffétionsj'nﬁtriéﬁt:réquiréments;

gas productioh}1gas'dbmposition; volatile solids -
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Section 2.0
.Introductionr

2.2 Project Justification - continued

destruction; dewaterability of the residue; and detention
time.
In 1973, the funding was cbntinued at UIUC under the

-auspices of the Research Applied to National Needs

|

\

|

\

\

. _(RANN) program of the National Science Foundation (NSF)

_and the studieé wefe conducted_in a 4QO-liter (lOO
gallon) capacity mechanical-stirred ferméntor._ This
work is.oﬁ-going, e&eﬂ to this date, and the'currént
effort centers on caustic pretreatment of'the shredded

refuse prior to feed to the digestér, and residue

dewatering.

Separatevstudies have been conducted under other
auspices at laboratories of: The Institute of Gas
' Teqhnology,(IGT)_in Chicago; of Dynatech R/D in

Cambridge, Mass.; and Systems Technology Corporation

'in Dayton, Ohio. The daté.obtained by each separate




Sectibn 2.0
Introductiqn

2.2

Project Justification - continued

investigating organization, on'balance, confirm the
validity of the results.elucidated by the otﬁers. None

of the experimental effdrté, however, have been con- -
ducted at a scale larger.tﬁan that provided by a 400-
liter (100 gallon) digesting vessel, where the prepared
refuée feed rate exceeded five to ten pounds per day.

No inhibitory of fbxic impacts on digester operation have

been noted during these investigations.

Rationale for Scale-up

This laboratory-scale activity has described the
characteristics, and control measures that ought to
be used in the process; that is, methahe producing
organisms are effective in transforming organic sub-—
stances to gas ifbit occursiin a test-tube, a l-gallon

reactor, or a lOO—galloh reactor if the proper

environmental conditions are maintained in the system.




Section 2.0
Introduction

2

.2

Project Justification - continued

- However, the ultimate attraction for scale-up to

| commercially-sized plants depends upon conducting an

experimental program in a system with sufficient
throughput capacity using commercially sized
equipment. .This enables one to study engineering

factors, materials handling problems, utility

requirements, operator attention and supervision and

other unknown elements that influence costs.

Size of Demonstration Facility

Typical overall dimensions of ""production-level"

. anaerobic digeéters_start at 50 or more feet in diameter

and 20' to 27' side water depth. The volume of a 50°
diameter x 23' SWD cylindrical tank is about 340,000
gallons. Capacity for two tanks (this provides operating

flexibility and affords sufficient seed if one should

ever fail) is 700,000 gallohs. Assuming that the mean
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Section 2.0
Introduction

2.2 Project Justification - continued

Bize of Demonstration Facility:
dry solids conCentrationvof fheydigesting‘SIUrry "
qpproaches 10 per cent and "bone-dry" added
volatilé'solids'are SO-per cent of the raw refuse

(25% moisfufe, 25%.inerts'remo§ed by‘féed pre—:
paration, and 50% addea to digéstérs). The'feéd fate

in tons per day.would be as follows.

600,000 gallons x 1 unit dry solids x 1 ton x 8.34 lbs slurry = 250 tons dry
10 units slurry 2000 1bs gallon solids, detained
: ‘ in digester
tankage

"

This is equivalent to 500 tons-of raw ¥efusé[ as received
on a tipping floor? Reférrihg to the studies of Dr. Pfeffer
‘a typical detention time fof~me50philic cOnditioﬁs“will‘
be 10 days,ﬁénd 5 déyé for thermophilic inyestigationé.
Thu;,'fhe rawﬂrefuse.reéuirement will be:

Mes0phiiic: : 500 tons/lO déys = 50 TPD

Thermophilic: 500 tons/5 days = 100 TPD



Sectionv2.0
Introduction

2.2

Project Justification - continued

Size of Qemongtration_Facility

Other considerations may have influenced ERDA, and the

NSF before it, to select a- variable thrbughput.éapacity

of 50_to-lOO_TPD, but the calculations shown above

provide one basis for its selection.
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- SECTION 3.0
DESIGN CRITERIA

general

The basic design criteria used in developing the

A S E F Solld Waste to Methane Gas fac111ty ‘were -
outllned in the U S. Energy Research and’ Develop—
ment Administration RFP No. AT(ll—l)—P-OOlZ dated

March 21, 1975.

The RFP.Scope of Work designated the basic input
capacity of 50 to‘100 tons per day of solid waste
for feed material;-the type of‘feed preparation;
anaerobic digestion; operating modes; haﬂdliﬁg
and disposal of solid waste and the experimental

program for Phase III.

The JCI/WMI proposal iﬁdicated that the proposed plant
site owned by,. and the shredded solid waste feed
material would be sﬁpplied by Waste Management, Inc.,
the owner and operater of a solid waste shredding -
facility known as the Solid Waste Reduction Center,
located at 2900 NW 48th Street in Pompano Beach,
Florida. The receiving'and shredding_facilities

at the existing plant site are available and will be’
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Section 3.0
Design Criteria

EEEEEEL - continued

dedicated to the supply of feedstock fbr the'A.S.E;F.,
for the duration of the experlmental program. Any
desired portlon of the 300 tons or more per day of

shredded urban refuse processed through the plant on

; a regular ba31s (flve days per week) will be available N

as feed materlal for thlS experlmental program. An

interface feed point and feed rate has been espabliéhed

by WMI. A landfill adjacent to the shredding facility

" currently accepts all milled material and will be

available for disposal of residues and excess filtrate.
liquors. The process design is based on the‘availability'
of these existing facilities for use in the experimental

program.

WMI specified shredder operating and waste composition

data:

Shredder Output: 15 TPH currently, to be
' ‘ increased to a total of
‘65 TPH by fall, 1977.
Particle Size: =6 to -7 inches currently

(70% minus 3 inches after
installation of new
shredder) .
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Section 3.0
Design Criteria

3:

1

General - continued

Plant Operations: 8 to 10 hours/day, 5 days/week.

Composition of solid waste delivered to moisture contnet

to WMI facility:

Average 7. . " Average % Wet Basis
Type Dry Basis at 23.4% Moisture
Food 1.7 4.2
Garden - 3.8 | . 5.8
Paper 38.5 , 54.6
PVC, Rubber, |
Leather 3.5 4.4
Textiles 2.1 2.2
Wood 2.5 2.6
Ferrous Metals 7.2 7.2 |
Nen-Ferrous »
Metals . 1.1 1.1
Other Metals 0.1 0.1 |
Glass, Ceramics 12.0 12.01
Rock, Dirt,‘Ash : 0.1 0.0
Fines 4.0 5.7
Moisture ‘ , 23.4 , : - A
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Section 3.0
Design Criteria

3.2 Documents

The following documents assisted and were referred to
in development-of the~process design:

- Proposal for ERDA v
"Facility for the Production of Methane Gas
from Urban Solid Wastes™®
May 16, 1975 .
" by Waste Managemént, Inc. and
Jacobs Engineering Co.

- Dynatech R/D Company °
Fuel Gas Production from Solid Waste - July 31,
' o 1974
- J. Pfeffer and J. Liebman of
The University of- Illinois
Biological Conversion of
Organic Refuse to Methane
January, 1975 and.September, 1975.

3.3 ~ Reports and Design Data

The following reports and design data established the
preliminary design for the facility:
- Report of Subsoil Investigation of Proposed
Methahe Gas from Solid Waste Project
- Dated November, 1975 _ -
Prepared by: Florida Testing & Engineering Co.

- Material Balance of the Process prepared by JCI

- Heat Balance of the Process

C - Experimental test with a Rotostrainer Pilot Unit
conducted at University of Illinois by Dr. J. Pfeffer




Section 3.0
Design Criteria

3.4 vKuipment Vendors

Various equipment vendors were contacted to make

design recommendations and guote a preliminary cost

for the eguipment.
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REPORT OF SUBSOIL INVESTIGATION
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PROPOSFD MFTHANF CAS FROM SOLID

WASTES PROJFCT :

Ponpano Beach Florlda

For

Jacobs Constructors, Inc. of
Chicago, Illinois
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The intention of this Report is to present an
analysis of an investigation conducted by
Florida Testing § Engineering Co. of the sub-

soil materials underlying the site of the

proposed Methane from Solid Wastes Project,

in the City of Pompano Beach, Florida.

This Report will also include the recommendations

as to the development of structural design.

Order No. 7868

November, 1975




GENERAL CONDITIONS:

The site of the proposed Plant is as indicated on Jacobs
Constructors CD-lO Site Plan, dated October 10 1975,

The topography of the proposed site is generally level,
having a variation‘from the average of one fOot (1'), and,
at the time of_investigation, was covered for'the most'
part with'water (2 to 3'){ |
It"is.understoodrthat the pronosedrstructural’loading is
as follows:

a. Resource Recovery: 40' x 80' with 25 k column loads

b, Storage Silo: 50' ‘diameter bin with per1phera1 load

of approx. 11 k/11nea1 foot
c. Dlgestor. 50" diameter with 25.-k/sq. ft. on full area
d. Storane Tanks 14" diameter with 1.5 k/sq. ft.

INVFSTIGATION PROCEDURES:

| This subsoil 1nvestigation was conducted by Florida Testing

& Engineering Co. of Ft. Lauderdale in November, 1975.

It is understood that. these borlngs were obtained through

standard approved drlve technlques and samples taken every

‘two feet by means of a two-inch o.d. two foot sp11t tube

sampler, driven by a 140-1b. hammer, w1th a free fall of
30 inches. A description of the soil and ground water
conditions was noted and the hammer.blows foryeach.51x

inches of penetration of the sampler and each foot of casing

"Order No. 7868 . 3.

November, 1975




were recorded.
These borings, plus criteria developed in this area, form
the basis for the recommendations included in this- Report.

INVESTIGATION RESULTS:

Generally speaking, the borings indicate that throughout

- the area, directly beneath the water , a highly organic
topsoil ( muck ) was encountered from the'surface‘to‘a
denth of 1! to 2' below the surface. Underlying this muek,
a medium fine sand was encountered to.terminal depth of
borlngs. Geologically speaking, this sand is classified as
PAMLICO SAND This sand is a dep051t of marine or1g1n and
blankets the coastal area from north Broward County as far
south as Coral Gables. It unconformably overlies, underlles,
and fills cavat1es in the rock formatlon in this area. -
This sand is chleflv a quartz sand, ranylng in color from
brown to gray, dependlng on the amounts of iron ox1de or
carbonaceous material, The sand ranges in . size from very
fine to coarse, the medium- 51zed gralns predominating. The
formatlon density, as encountered at thls elevatlon, in this
area, ranges between medium to very 1oose. This zone was
indicated to termlnal depth of borlngs. |

"From a structural standpoint, the sand etrata rangesAln
"bearing value from 1500 P.s. f to 2000 p.s.f. in the top 20'
and from 3000 p.s.f to 4000 P.S. f 20 to 30! below ‘the

surface.

order No. 7868 _4-

November, 1975




| CONCLUSIONS § RECOMMENDATIONSf
| On £he basis of this study, We wish.to offer the following
conclusiéns'andArecommendations‘relative to the pianne&'
inStallations:' Loadihg criteria ha&e béen based ubon a
net settlement of one iﬁch'and a factor.éf éafetyfof;two:"
againét,féilﬁre in sHear'has been considered.
After the surface waﬁer has been drainéd, the mﬁck
encouhtéréd should be sfrippéd ffom all proposednbuilding
areas, plus an additional 5' around the perimeter.-
The aréas’should.then be compactéd, using a large, vibratory‘
compactor, to a density of 95% of Modified Proctor;lto a
vertical depth of 24" below stripped.gfade. Approved fill
may then be placed in layers not to exceed 18" and compacted
to 95% of Modified Proctor. |
If the above criteria ié adheréd to, a uniform design bearing
‘capacity of 3000 p.s.f. may be utilized.

Respectfully Submitted,
FLORIDA TESTING §& PNCINFERINC CO.

7W

J. V. Winterholler, Jr., P.E.
Registered Engineer No., 6893
State of Florida

‘Order No. 7868 - _5-

November, 2975




TEST BORING REPORT

: ’ . J. V. Winterholler, P.E.
. As a furthér protection to clients, the public and ourselves, all reports are submutted % confidential property of clients, and authorisation
for publication of statements, conclusions or extracts from or regarding our regbrts is reserved pending our written approval.

CLIENT Jacobs Constructors, Inc. oRDER No____1 808
prosect__ Methane from Solid Wastes #05-1372. - REPORT No.___ 1
LocATION__ 28 shown on Draw1ng C-D 10, Revision Z HOLE No
: DATE STARTED_Nowv, 3, 19 75
omer Krapf § Gresser ORILL No 2 opatecompiereo Nov, 3, 1975
+13.,02 : . ‘ : ] HAMMER | PENE- | HAMMER
GROUND ELEVATION M S.L B DESCRIPTION OF MATERIALS SAMPLE | BLOWS ON| TRATION |BLOWS ON
. . . NUMBER | SAMPLER | (FOOT) CASING
' 1
-2
+10.,02 B.0"% Standing water _ 3
’ ' Dark gray medium fine silica sand with roots /4 4 2
+9,02 .0' and organics ’ : 11 T
+2 02 h-pntl  Tan limerock and silica sand ' 2 5/6 5 3
/5 6 5
Tan-gray medium fine silica sand; some limerock  Pp/7 7 o
+5,52 PR.5'" and shell ' 3
76 8- +1
. . s . _ 5/8 9 10
Tan-gray medium fine silica sand with some _ '
+3,02 2.5' 1limerock and shell ‘ 4 17/5 10 12
3/4 11 8
4/5 12 13
13 19
. 14 23
Tan-gray medium fine silica sand and shell
-1,98 5.0° : : ' 5 15 28
Boring continued on Page|2....
Note: 3' of standing water
Standing
Water fevel: ' below surface aiB_':_S'_O_aﬂhelM
. The above test boring was conducted in accordance with A.S.T.M. designation D-1586.
sC As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submitted prior to the purchase of property, or designing of structures. )
. jli)ri__ &' ngi eni 9 Co.
By % /%m




TEST BORING REPORT

CLIENT Jacobs Constructors, Inc, . oRpER No___ 1868
PROJECT see page 1. ‘ A REPORT No._ _
LOCATION. see page 1. - ' ' HOLE No 1 (- Page 2.)
- DATE STARTED. %}/g/zg
DRILLER Krapf § Gresser = DRILL No 2 DATE COMPLETED, 77
' ’ (- HAMMER PENE- | HAMMER
GROUND ELEVATION +13.02 M.S.L. DESCRIPTION OF MATERIALS ) :c::g !.ho':ﬂpt:: T(r;ﬂgc;g)n IIEC:V.VIINgN
) 3/5 16 | 16
5/7 17 27
18 35
19 43
-6.9815.07 Tan-brown fine to medium silica sand 6 © 20 51
9/11| 21 16
16/231 22 27
23 34
24 | 50
-11.985.0! Tan-brown fine to medium silica sand 7 v 25 61
10/12} 26 23
15/19) 27 35
28 | 42
. ‘ 29 47
-16,985.0 Tan-brown fine to medium silica sand 8 30 51
11 31 23
. . L . 19/23| 32
. Tan-brown fine to medium silica sand _ /
-19.983.0 : | 9 n8/18| 33
- Boring completed. : s
; : Copies:(lienft; Original §
Water level: E?S_E’aﬁgoew s:tl;rfnce at L date_ : ' ’ . CO]hieS ‘
sC T he above test borinngas conducted in accordance with A.S.T.M. designation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behall shall check this
report with the samples submitted prior to the purchase of property, or designing of structures. -
. . 3/0,-' /‘."9 gn ingering Co.
sy Sl AT 44;524é1

J. V. Winterholler, P.E. -

As a further protection to clients, the public and ourselves, all reports are submxtt% the confidential property ot clients, and authorisation
for publication of statements, conclusions or extracts from or regarding our feports is reserved pending our written approval.




} , - - TEST BORING REPORT .

cuent___Jacobs Constructors, Inc. : o 1868
prosecr— Methane from Solid Wastes #05-}372 _ REPORT No.____1
Location_aS ~shown on Drawing CD-10, Revision 2 HOLE No._ 3 . .
orer_ Krapf § Cresser oRILNo__ 2 pare comptereo- NOVe 5, 1975
GROUND ELEVATION +‘1‘3 .02 M.S.L. DESCRIPTION OF MATERIALS ' i:;:;g‘ ’Eé?‘.':%?;" T(EE%E?," .ES:’:‘:N
' l 1
+11.02]2.0" btandlng water , | z
: © Dark gray muck with silica sand and roots 1/1 3 1
+9,52 1.5 1
_ - ' T 1272 % 2
Tan-gray medium fine silica sand;trace of
+8.02 1.5' roots and silica sand 2 (2/4 ) 4
2/1 6 4
+6.,02 2.0 Tan fine-medium silica sand with marl § roots 3 1272 7 3
2/3 8 5
+4,02 2.0° Tan fine-medium silica sahd with marl § roots| 4 13/3 9 7

: Tan-gray fine to medium silica sand with , i
+3,02 1,0 some shell 5 [4/3 10 7

4/4 11| 5

5/6 | 12| 8

13 10
. . 14 13
- Tan-gray medium fine 5111ca sand with some
-1.98 3.0 shell A ] 6 15 16

Boring continued on Page 2.....

Note: 2' of standing water

Standin L apam
Water ievel: ___.__' b§ow surface atl_]:-_-)gdate._l_l.LS_u 5

The above test bormg was conducted in accordance with A.S.T.M. designation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submttted prior to the purchase of property, or designing of structures.

%’WMM A

J. V. Winterholler, P.E.
As a further protection to clients, the public nnd ourselves, all reports are submutted gé the confidential property of clients, and authorisation
for pubhcahon of statements, conclusions or extracts from or mﬂatdmg our reports is reserved pending our written approval.

ScC
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TEST BORING REPORT

cuent___Jacobs Constructors, Inc,

ORDER No 7868

prOJECT__S€€ page 1. REPORT No 1
LocATioN__see page ] HOLE No 3 (Pg.2)
' DATE STARTED 11/5/75
orwer_ Krapf & Gresser DRILL No.___& oate compteren_ 11/5/75
GROUND ELEVATION 4+13.02 M.S.L. DESCRIPTION OF MATERIALS ‘ sameie -}E&'{En T(E:jf‘r’;' -E%'\}I':::"N
| 5/5 | 16 | 8
7/8 17 12
18 17
19 26
-6,98 5.0 Tan-brown fine to medium silica sand 7 20 30
9/11 21 12 ‘
10/17 22 18
23 29
) 24 41
-11.9815.0' Tan-brown fine to medium silica sand:' 8 25 | 46
10/14 27 | 26
28 37
29 44
-16.98|5.0' Tan-brown fine to medium silica sand 9 30 55
- 11/13 31
»-18.98 2.0' Tan-brown fine to medium silica sand .10 16/22 32
Boring completed.
scC see Page 1.
' Water fevel: ' below surface at. date .

As a further protection to clients, the pub
for publication of statements, conc

The above test boring was conducted in accordance with A.S.T.M. designation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submitted prior to the purchase of property, or designing of structures.

G,

J. V. Winterholler, P.E.

lic and ourselves, all reports are submutted ag’the confidential property ot clients, and authorisation
lusions or extracts from or regarding our reports is reserved pending our written approval.



TEST BORING REPORT :
' 7868

cunrlngobs_Constructors, Inc. . — . onrpen No
roser . lcthane fron Soli d Wastes o ;'3_-_1_.'5_7 2 _ aerort No1
tocation__is_shown._on_Drawing GN-10, Revision 2 HOLE.No
— —_ e e DATE stameo__11/4/75
onuee_Krapf G Lresser. . .. om e ORI No.o....2 . DATE COMMLETED. 11/4/75
.'.'.'.:-'.:'.':'.‘;t:...'.‘; LA LIRS Lo . e - : FI . . LT R A ...:u“;': -r(‘;l- .—::.-..-:;_..._;
GROUND FLEVATION + 1 3 . 02 M_, [ . L . DESCRIPIION OF MATERIALS . . L i&;:“_:- "-°:’.:."‘ :‘.'.;'9‘.2;... :‘*"W' on
+11,024 2,0' Standinpg wvater : ';"
Dark gpray medium fine silica sand with organics 1/1 3 1
‘ 9 5 [ 1. ' [ . L] A
9,521 1.% and roots l—g;, 4 3
+8,02 1,5 Tan-brown medium finesilica sand 2 3/4 5 3
. 3/5 6 6
+Q,0;L2,0 Tan _medium fine silica sand; some marl 3 /s 7 8
H/4 8 9
+4.02 2,00 Tan-pray medium fine silica sand;some shell [ 4 p/g 9 11
+3,02 1.0 Tan-pray medium finec silica sand;some shell 5 p/6 10 13
5/5 11 8
7/6 12 11
13 16
. . 14 2l
| Tan-gray medium fine silica sand with some
=1,98 .01  shell - : 6 , 15 27
Boring continued on Page 2...
Note: 2' of standing water |
Water ‘W.b t_ﬂpd lnaclow IUI'.CO .é : nsjm 1 1/4L75
Tha above test boring was conducted in accordance with AS.T.M. designation D-1586, )
. Ax o mutunl protection te the ownees and oursolves, the enginecr in the owner's bohall ahall chock thin,
H$C coport with the samples subniitted prioe (o the purchase of property, or caigning of atructures,
Flovid, ing Co.

Ay .

. . 1.V Winterheller, 2.& _
As 8 lurther protection to clients, the public and ourselves, all reports ate subnitted as conlidential property ot clients, and authorisation
lor pvb"callor_ipl stntermente, eo:_"v'c'h'.minn. or sriracts lram nr cadniding nur tannrts is rassrvnd nending our written anprovel,




TEST BORING REPORT

CLIEN’.l' Jacobs Constructors , Inc. _ ORDER No.. 7868
PROJECT_see Pg.1 : i REPORT No.__ 1 -
location__see . Pg 1 _ . i : HOLE No 4 ( Pg.2)
— DATE STARTED. 1‘1/4/75
DRILER K rapf—E—GCresser v : DRILNo_ 2 '~ pate COMPLETED 11/4/35.
5 g N ] ) | HAMMER PENE- HAMMER
GROUND ELEVATION 4173 .02 M.S.L. DESCRIPTION OF MATERIALS :c::::‘ B.Lﬂ\::i:nn 'r(r;;r‘;g:a. u&a:rllugn
| 3/4 |16 | 9
a/5 | 17 | 13
18 23
19 28,
-6,98 {5.0 Tan-1light brown fine medium silica sand 7 . 20 |- 37
10/11 21 12
13/17 22 | 17
23| 27
24 38
-11.985,0 Tan-brown fine to medium silica sand - - 8. 125 46
9/13| 26 14
16/19 27 25
28 - 39
29 | a6
-16.985.0 Tan-brown fine to medium silica sand 9| .30 52 .
110/12 31
-18.982 .01 Tan-brown fine to medium silica sand : 10{12/14 32
Boring completed.
See Page 1.
Water level: .’ below surface at. l date
$C . :
The above test boring was conducted in accordance with A.S.T.M. designation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submitted prior to the purchase of property, or designing of structures. )
v j/o /J igg 58"‘ 8}1 "nebr_ing Co.
By A »-ﬁ% ’ 1‘

. J. V. Winterholler, P.E.
As a further protection to client;':,' t‘helpublic and ourselves, all reports are submutted 45 the confidential property of clients, and authorisation
for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.




TEST BORING REPORT

cuent__Jacobs Constructors, Inc. , oRbER No__ 7868

proJecT__Methane from Solid Wastes - #05-1372 B REPORT No.__ 1 '
location__as_shown  on Drawing CD-10, Revision Z HOLE No ,
— : , - - - : DATE STARTED 11/3/75
prier_Krapf § Gresser . . DRILLNo___ & DATE COMPLETED. 11/3/75
. .. . ' ) : | HAMMER | PENE- | HAMMER
GROUND ELEVATION 4 13.0 2 M.S L. DESCRIPTION OF MATERIALS . SAMPLE | BLOWS ON| TRATION |BLOWS ON
Tan dérk }5' élllca sand with wood shavings HUMBER SAMILER | 2SN Smne
+12,02|1.0! “and somegorganlcs ' ) & 1. 1

: 1/1. 2 1
: Tan-dark gray silica sand with roots and ’
+10,0212.0!' organics ' 2 2/4 3 2

3/5 4 5.

+8.02 2.0 Tan-brown medium fine silica sand 3 4/6 5 8 .

Tan medium fine silica sand with some 3/4 1 6 9

+6.02 2.0'| marl | 4 lays | 7 7

6/7 | 8 10
7/7 | 9 13

Tan-gray medium fine silica sand with limeroc}

+3.52 2.5'| some shell ’ I
+3.02 0,5 Tan-gray silica sand;limerock;some shell 6 v v e
e | 4/4 | 11| 11

7/8 12 | 13

13 18

_ _ _ 14 26

-1.98 5.0'| Tan-gray medium fine silica sandv& shéll 7 15 30

Boring continued on Pagd 2..),

Standing 11:30 am  11/3/75

Water fevel: —.— ' below surface at. da

The above test boring was conducted in accordance with AS.T.M. designation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submitted prior to the purchase of property, or designing of structures.

3&ri¢l ’ "8" ;én?i:eering Co.

By

i J. V. Winterholler, P.E. - : °
As a further protection to clients, the public and ourselves, all reports are submutted Z%e confidential property of clients, and authorisation

for publication of stat ts, conclusi or extracts from or regarding our repbrts is reserved pending our written approval.




TEST BORING REPORT

cuent Jacobs Constructors ORDER No.— 7868
PROJECT see page 1. ' REPORT No 1
LOCATION see page 1 ‘ HOLE No 6 (Pg.2)
T . ; 1173775
. -, - DATE STARTED.
DRILLER Krapf & Gresser _ ORILL No.__2 DATE COMPLETED. 11/3/75
GROUND ELEVATION +13,02 M.S.L. DESCRIPTION OF MATERIALS ‘ sauee n}}i’%ﬁn 2.2&%?:. .'.éé'\:.,::"?,.
- 1373 |16 | 14
5/6 |17 | 23
18 34
' 19 41
-6.98 5.0 Tan-brown fine to medium silica sand 7 20 47
112/14} 21 | 17
17/21 22 | 28
23 41
24 53
,-11.98v5.(' Tan-brown medium fine silica sand 8 25 62
9/11 | 26 21
14/18) 27 29
28 37
29 40
-16.98/ 5.0' Tan-brown medium fine silica sand 9 30 42
10/12] 31
-18.98/2.0" Tan-brown medium fine silica sand 1016/22 32
Boring completed.
See Page 1.
sc Water fevel: _____’ below surfac.e at date.

The above test boring was conducted in accordance with A.S.T.M. désignation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submitted prior to the purchase of property, or designing of structures.

8" 8n ingering Co.‘

1

Tl Do Gy

J. V. Winterholler, P.E.

As a further proteciion to client&",. the public and ourselves, all reports are submitted g€ the confidential property of clients, and authorisation
for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.




TEST BORING REPORT

;i Jacobs Constructors, Inc, : ORDER No.____ 1868
Methane fwom Solid Wastes - #05-1372 REPORT No

PROJECT
LOCATION_AS shown on Drawing CD- 10 , Revision Z _ i HOLE No. 8
- ‘ : o - DATE STARTED .11/3/75
 DRILLER Krapf.. & Gresser. - ORILLNo.___ % DATE COMPLETED 1173775
N . ‘ " HAMMER PENE- HAMMER
GROUND ELEVATION 4713 .02 M.S. L . DE§CRIPTION OFf MATERIALS : :3:::2 n‘L&NPi:: 1’;;219:4 -::»:Isngn
R 1
+11.62/ 1.%' Standing water 19 a -
VAES Py
: - Dark gray medium fine.silica sand with ]
+10.02/.1.3' organics and some muck 1172 3 1
| | 2/3 4 2
+#8,02 R.OT Tan-gray medium fine silica sand 2 3/2 5 3
2/4 6 3
+6,02 2.0 Tan fine medium silica sand with marl 3 3/4 7 4
: . v . o . . 4/4 8 6
‘Tan fine to medium silica sand with trace
+4,02 .0Y ‘of marl ' ' 4 3/4 9 8
‘ Tan-gray fine to medium silica sand with ™
+3,02 1,0° some shell ! e 5 3/5 10 8
3/4 11 4
/5 12 7
13 11
' L . 14 | 12
: , Tan-gray medium fine silica sand with some
-1.98 $.0° shell : » 6 15 15
Boring continued on Page ...
Standing .
Water Iwgl: ! below surface 3-_4_5_]28% 1 1 3 7 5
sc T.he above test boring was conducted in accordance with A.S.T.M. designation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submitted prior to the purchase of property, or designing of structures.
3/0'1' d 'ng. 8" vé)n' me 'ng -C)o.
. ’ . By.

) v _ ’ . : . : J. V. Winterholler, P.E.
As a furthér protection to clients, the public and ourselves, all reports are submmitted a%@ confidential property ot clients, and authorisation -
b conclusi or extracts from or regarding our reports is reserved pending our written approval. .

12 mmts, PP 4.

for publication 0.




~ TEST BORING REPORT . |
" CLENT Jacobs Constructors ' ORDER No.____ 78638
see page 1, ' '

PROJECT. REPORT No .
LOCATION. see page 1. - : . HOLE No. 8(Pg.2)
' ’ S . pATE sTartep__11/3/75 -
DRILLER Krapf G Gresser' . .- ORILL No 2 DATE COMPLETED 11/3/75
. : | HAMMER PENE- NAuun;
GROUND ELEVATION  + 13,02 M.S.L. DESCRIPTION OF MATERIALS SAMPLE | BLOWS ON| TRATION |aLOWS ON
4/4 |16 | 9
6/7 | 17 13
18 | 16
| 19 | 24
-6.98 |5.0 Tan-brown fine to medium silica sand - 7 120 32
8/12 | 21 11
15/1¢4 22 17
23 25
| 24 | 37
-11.985.0 Tan-brown fine to medium silica sand 8 25 40
9/13 | 26 14
15/17 27 - 28
28 36
29 | 43
-16,985.0 Tan-brown fine to medium silica sand 9 20 49
| _ 10/14 31
-18.982.9' Tan-brown fine to mediunm silica sand .' 10117/20] 32
Boring completed.
: See Pa g : , ‘ |
Water fevel: _________‘ below’ surface at date. . ) . ' o
SC T he above test boring was conducted in accordance. with A.S.T.M. designa!ionv D-1586.
As a mutual ‘protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
.report w:th the samples submttted prior to the purchase of property, or designing of structures. ‘
j&rl 17 ) u,t 8" n ecepl
) M

J V. Winterholler, P.E.

As a further protection to clients, the public and ourselves, all reports are submitted gs the conhdennal property of cl:ent.:, and authorisation
for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.




TEST BORING REPORT

As a further protection to clients, the pubhc and ourselves, all reports are subrmtted

for publication of stat

J. V. Winterholler, P.E.

CLIENT Jacobs Constructors, Inc, _ , _ ORDER No 7868
prosict_Methane from Solid Wastes - #05-1372 REPORT No.___1
Location_aS shown on Drawing CD- 10 Revision Z_ HOLE No 9
' DATE STARTED 11/5/475
DRILLER: Krapf & Gresser ' DRILL No 2 DATE COMPLETED 11/5/75
. . = ’ ! SAMPLE -D:.A:’MKR PENE- HAMMER
. . B
GROUND ELEVATION 7 3 .02 M.S.L. DESCRIPTION OF MATERIALS | RUeER “omté:“u T(v:lggs)u m‘.::::':gu
S ' 1
+11,52|1.5] Standing water
-/t 2 1
+10.02 |1.5! Dark gray medium fine silica sand w/organics 1 {2/2 3 2
3/4 4 4
+8,02 2.0'| Tan medium fine silica sand 2 |44 5 4
. 3/4 6 5
+6,02 2.0! Tan medium fine silica sand 3 3/3 7 7
213 8 9
+4,02 2.0'| Tan medium fine silica sand with marl |4 [3/3 | 9 11 -
+3.02 1,0 Tan-gray medium fine silica sand 5 1374 10 10
2/2 211 5
3/4 12 2
13 11
.. L .. L 14 :14
Tan-gray medium fine silica sand and some
"1.98 5.0' Shelll 6 15 16
‘Boring continued on Page 2..}
Standln : ) ,
. Water ievel g ‘ below surface a'_&J_S_Qamte_lle S 0
The abov’e test boring was conducted in accordance with AS.T. M designation D-1586.
sc As a rmutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report wzth the samples submitted prior to the purchase of property, or designing of structures.
Forly) T
By. 4 — .

the confidential property of clients, and authorisation
or extracts from or regarding our reports is reserved pending our written approval,




TEST BORING REPORT

cuenr_Jacobs Constructors - , onven o 508
projecT__S€€ _page 1. . . REPORT No .
Llocation.S€€e_page 1. HOLE No 9 (Pg.2)
o : ) " DATE STARTED .
DRILLER {rapf § Gresser. DRILL No___ 2 oATE compLeten 1175/ 75
GROUND ELEVATION +13 .02 M.S.L DESCRIPTION OF MATERIALS sanrie n‘tﬁ'ﬁﬁu T(Eio'.:olén aLOWS ON
. 3 . . 3 ) CASING

3/4 16 10 .
7/8 17 15

18 18
_ 19 | 23
-6.98 5.0" Tan-light brown fine medium silica sand 7 20 31

8/10| 21 | 16
12/17 22 27

23 | 35
‘ 24 42
-11.98 5.0" Tan-light brown fine medium silica sand 8 - ‘25 54

9/12| 26 | 25
15/14 27 | 37

_ | 28 31

29 58

-16.98!5.0'" Tan-light brown‘fine medium silica sand 9 30 67
.. . : 11/1Q 31
-18.982.0' Tan-light brown fine mediumsilica sand 10 1371- 32

Boring completed.

See Page 1,..

Water fevel: "~ __' below surface at_ _date

SC The above test boring was conducted in accordance with A.S.T.M. designation D-1586. .
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples submitted prior to the purchase of property, or designing of structures.

3/;,,,-%%%&2 Egogins G

. J. V. Winterholler, P.E.
As a further protection to clients, the public and ourselves, all reports aré subrnutted gf the confidential property of clients, and authorisation
) for .publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.




\
TEST BORING REPORT
ZLIENT. Jacobs Constructors, Inc. : :" . ORDER No 7868
PROJECT Methane fromASolld Wastes - #05-1372 - REPORT No__ L
tocation___aS _shown on Drawing CD-10, Revision Z " HOLE N& 11
S ' , i DATE STARTED 11/5/75:
oriwer_ Krapf & Gresser . _DRILNo 2 pAaTe compteTeo_11/5/75
GROUND ELEVATION 41302 M, S, [,  DESCRPTION OF MATERIALS | At ISR el WM,
. : N
+11,52 1.%' Standing water o )
AR & T
| - Dark gray medium fine silica sand with wood . ,
+10,02 1.%' shavings § organics; some muck , 1(1/2 |3 1
3/3 14 2
w2 02 12.01  Tan medium fine silica sand 2 | 476 |5 5
5/5 |6 7
+6.02 2.0 Tan medium fine silica sand : 31 4/4 7 7
3/4 |8 6
+4,02 2.0Y Tan medium fine silica sand; some marl 4 1372 |9 6
+3,02 1.0 Tan-gray medium fine silica sand 5 12/3 |10 9
3/3 |11 4
4/5 |12 9
13 i2
_ ‘ 14 16
-1.98 5.0 Tan-gray medium fine silica sand;some shell 6 15 17 -
Boring continued on Page 200 o ,v
W§1Er ?efrlefl.ln_g___’ beloyv surface at. pm date__]i/_s./ 75
SC The above test boring was conducted in accordance with A.S.T.M. designation D-1586. ) ‘
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
' ‘ report with the samples submitted prior to the purchase of property, or designing of structures.
3&)‘:‘ ] g 8’2 é)ZinEen'ng Co.

v

J. V. Winterholler, P.E.

As a further protectnon to clients, the pubhc and ourselves, all reports are submutted adthe confidential property ot clients, and authorisation
for pubhcauon of st y i s or extracts from or M‘Atdmg our reports is reserved pendmg our written approval.




TEST BORING REPORT

cuent__Jacobs Constructors, Inc. ,  ORbERNo__ 1868
prOJECT_S€€e page 1. - : REPORT No.__]
tocarion_S€€ page 1. - _ HOLENo._ 11 (Pg.2)
_ : - i _ paTe stARTED___11/5/75
prier krapf § Gresser ORILL No.___- 2 DATE COMPLETED 11/5/75
GROUND ELEVATION 413,02 M.S.L. DESCRIPTION OF MATERIALS e | saueLE n}}i’%ﬁn T('E‘Eé;:;‘r’," IEQA?E‘?N
| /s 116 | 8
5/7 |17 | 13
18 | 17
19 21
-6.98 5.0° Tan-brown fine medium silica sand ‘ : 7 20 26
7/9 |21 | .10
11/13 22 16
23 | 23
24 34
-11.98|5.0] Tan-brown fine medium silica sand | 8 25 48
10/10| 26 12
14/16| 27 18
28 ‘32
. ' A 29 | -44
-16.98 [5.0 Tan-brown fine medium silica sand _ V 9 ' 30 51
11/14| 31
=18.98 2.0 Tan-brown fine medium silica sand 10 he/18! 32
Boring completed.
See Page 1..;.-_
Water Ilwel: . below surface at : date. -
sc The above test boring was conducted in acz.:ordance with AS.T.M. de.signation D-1586. " .
As a mutual protection to the owners and ourselves, the engineer in the owner's behalf shall check this
.report with the samples submitted prior to the purchase of property, de§igning of structures. -
A ‘ 3&r' ﬂﬁ 8’2 C?nfin;ering Co.
By. - i

As 8 further protection to clients, the public and ourselves, all reports are submutted

J. V. Winterholler, P.E.
the confidential property of clients, and authorisation

for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.




o _ TEST BORING REPORT

cuenr__Jacobs CQnstructors, Inc. - - - ORDER No_____ 7868
prosect__Methane from Solid Wastes - #08-1372 . REPORT No.__]
LOCATION__as—shown on Drawing C D-10, :Revision Z , HOLE No 14
'}, T DATE STARTED 11/ 4/7 5
DRILLER rapf § Gresser ORILL No.. 2 _ DATE COMPLETED 11/4/75
GROUND ELEVATION +‘1 3.02 M.S.L. . Des¢g|pf|0N OF MATERIALS L sampie | owe on| ThATION |Brows on
] _ . NUMBER SAM?LER (FOOT) CASING
’ 1
+11.521.5 Standing water _ : ' /1 |~ N
Dark gray muck with silica sand and some rTETE =
+10.02 1.1 ‘roots n » . 1 :
10,020 1.5 1/2 13 1
A 3/4 (.4 4
+8.02 12,0 Tan-gray medium fine silica sand 2 1476 |5 4
. 4/5 |6 5
E _ . 5/7 {7 6
+5.,52 2,5 Tan fine medium silica sand ' 3 ‘
: S5/8—8 8
7/7 {9 7
. P ‘ - - . - 3 : ’ ’
fS.Q; 2.5 Tan fine medlgm silica sand 4 6/5 |10 9
3/3 |11 5
4/5 112 9
13 11
. 14 | 15
-1.98 /5,0 Tan fine medium silica sand - 5 15 18
. Boring continued on Page 2....
" Standin S ' |
Water level: __g_' below surfa_ce_ll 145 amatel 1/ 4/ 75
The above test boring was conducted in accordance with A.S.T.M. designation D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
repprt with the samples submitted prior to the purchase of property,or designing of structures.
' 3/ 0 opli, gn ingerin Co.
A/ j,%/;é 7

J. V. Winterholler, P.E. :

: By—f
As a further protection to clients, the public and ourselves, all reports are subrnitted Zhe confidential property of clients, and authorisation

* for publication of stat ts, conclusions or extracts from or regarding our reports is reserved pending our written approval.




TEST BORING REPORT

As a further protection to clients, the public and ourselves, all reports are submutted
for publication of statements, conclusions or extracts from or rogarding our r

J. V. Winterholler, P.E. .
the confidential property of cllenta, and authorisation
orts is reserved pending our written approval.

CLIENT. Jacobs Cdns t.rUCtOI‘S_ , Inc, o ‘ ORDER No._ 7868 -
PROJECT. .See Page 1. ' REPORT No 1 :
LOCATION See Page 1‘ HOLE No 141(4P§§2)
DATE STARTED. 1 / /
DRILLER Krapf & Gresser : : DRILL No 27" DATE COMPLETED, 11/4/75
- ; HAMMER | PENE- bmmu:n
GROUND ELEVATION +13.02 M.S.L. DESCRIPTION OF MATERIALS :3:::: B‘LAOJ:::RN T(v::ggr l:(::l;‘gﬂ
"B/4 16 13
-4/5 17 20
| 18 27
19 38
-6.98 5.0 Tan-brown fine medium silica sand 6 20 43
8/10 | 21 | 14
14/18 | 22 25
23 36
| 24| s
=11,9815,0' Tan-brown fine medium silica sand 7 25 58
' 7710 | 26| 19
12/16| 27 31
28 39
29 40
x‘}6.98 5,0' Tan-brown fine medium silica sand 8 30 40
$/9 31
-18.9812.0"' Tan-brown fine medium silica sand 9 i4)17. 32 .
Boring completed.
See Pa e
Water level: ________* Balow surface at date .
SC The above test boring was conducted in accordance with AST.M. deéiénatioh D-1586. ‘
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this
report with the samples_ submitted prior to the purchase of property, designing °_f structures,
g/;)l'l sfin & 8’! negrin Co
' < 9
By




TEST BORING REPORT

cuent_Jacobs Constructors, Inc. : ORDER No 7868
prosecr_ Methane from Solid Wastes - #05-1372  REPORT No
Location___as_shown on Drawing CD-10, Revision Z HOLE No
v ' N . 4 : pAte sTARTED.__ 11 /4/7'%
DRILLER. }(Tan § Gresser ____DRILLNo 2 DATE COMPLETED. 11/ 4/ 75
] o | HAMMER PENE- | HAMMER
GROUND ELEVATION +] 3.. 02 M.S.L. DESCRIPTION OF MATEI?IALS , 33::2§ Bsao'xig: 'r(l:::'ol?,u -tangu
‘ ' . ‘ ‘ _ 1
+11,022.0'| Standing Water | | |2
‘ . . L o . n . 1/1 13 1
: Dark gray medium fine silica sand with roots :
+0,02 2.0' and organics 1 12/1 |4 1
+8,.02 1.0' ~ Tan-gray medium fine silica sand 2 | 3/4 |5 3
2/3 16 7
| ‘ . _ , 3/4 |7 10
_+5.52 3.5 Tan fine to medium silica sand : 3
i - AA—T8—— 10
‘ .
3/5 19 11
—+3.02 2.5' _Tan fine to medium silica sand 4 14/3 (10 13
| _ : 1/1 (11 6
2/1 12, 9
13 13
. - : ‘ 14 17
-1,98 5.0'| Tan fine to medium silica sand 5 15 - | 22
Boring continued on Pg.2....
SC
Standin ‘
Woater level: . %)w surface »t 8:15 l'P'm 1 1/4/ 75
.The above test boring was conducted in accordance with A.S.T.M. des:gnanon D-1586.
As a mutual protection to the owners and ourselves, the engineer in the owner’s behalf shall check this ,
report with the samples submitted prior to the purchase of property, designing of structures,
3/0"' ngi‘ eering Co.
" By

J. V. Winterholler, P.E.
the confidential property of cllents, and authonnnon

Aa a further protection to clients, the public and ourselves, all reports are submitted
rts is reserved pending our written approval.

for pubhcahon of st , lusions or extracts from or negarding our r




TEST BORING REPORT

Jacobs Constructors o 7868
CLIENT. ORDER No
prOJECT_S€e page 1, : REPORT No.___ 1
tocanon__S€€ page 1. - : HOLE No 17 (Pg.2)
: : : pate starteo_ 11/4/75
DRILLER Krapf & Gresser DRILL No 2 DATE COMPLETED. .1'1/4/75
. . HAMMER PENE- HAMMER
GROUND. ELEVATION +13.02 M.S.L. - DESCRIPTION OF MATERIALS ’ : :G::IE::: u’LAonPiEoRN '21;;7;3:4 ':T::'Ngu
| |s/6 | 16 |- 10

8/8 | 17 14
18 19
19 | 24
-6.98 15,0 Tan-brown medium fine silica sand . 6 20..| 27
7/9 21 13
11/14 22 18
23 29
, 24 35
-11.98/5.0° Tan-brown medium fine Siliéafsand ) 7| 25" 41
10/14 26 21
13/14 27 | 33
28 40
29 41
-16.98| 5.0 Tan-brown medium fine silica sand 8 130 ] 40

19/12 | 31

.-18.98{2.0"'" Tan-brown medium fine silica sand . ' g9 |15/20Q.32

Boring completed.
Wa'serels/el I.)_?_g*e__]'. l;el.m:/ :u:far.e at. . d;n'n.
SC ‘The above test bormg was conducted in accordance with A.S. TM destgnatton D-1586.
As-a mutual protection to the owners and ourselves, the engineér in the owner’s behalf shall . check this
report with the samples submitted pnor to the purchase of property,or designing of structures.
negring Co.
By_-

At a further protection to clients, the public and .ourselves, all reports.are submutte

for publication of statements, conclusions or extracts from or regarding our 46

. 4. V. Winterholler, .P.E.
the conhdentml property of clients, and nuthonunon
ports is reserved pending our written approval.
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GAS MIXING EXPERIMENTAL PROGRAM REPORT .
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WASTE MANAGEMENT, INC.
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1.0

INTRODUCTION

This report documents a gas mixing experiment conducted to determine

the mixing characteristics of a solid waste slurry in a consistency of

8% to 15% solids. Since the initial contacts with equipment vendors
" of conventional mechanical mixers had given no indication that  standard
mixers could adequately mix a 10% refuse slurry in the proposed 50 ft.

‘diameter x 27 ft. deep fixed cover digester, it was decided to use

gas.in the mixing mechanism. JCI/WMI proposed this experiment since
theré is little or no éxperieﬁce,énd consequently no available design
data, for mixing this type-éf slurry. Gas mixing has been éucce;sfully
ﬁsed to mix'sewage sludgé'at 3% to 5% soiids, but ﬁhere is little
experienée with mechanical'or‘gés lifg mi#iﬁg in the,réﬁge of 8% to

15% solids. The success of the.pfoposed A.S.E.F. depends upon adequate
mixing of shredded refuse with seed sludge, nutrients andlwater at

8% to 15% solids content.

Appendix A discusses the mixing of sewage sludge.

The experimental program was conducted during November 17 through v
November 24, 1975 at the proposed'project site in Pomﬁano Beach,
Florida. A This site has an existing shredding and.landfili facility

\

owned and operated by Waste Management, Inc.

-1~ Revision #1




1.0 ' Introduction - continued

The general purpose of this test was to evaluate thelfeaéibility of
gas mixing or other mixing alternatives; and if feasible, to-develop
pfatical deéign criteria for tﬁeir application at the A.S.E.F. More
specifiéa}ly, the objective of the test was to determine whether
.the gas lift principle used in séwage sludge digeétérs could be

extended to the mixing of refuse in a 8% to 15% solids slurry.

Another purpose of tﬁe experiment was to provide field experience
in the mixing of fefusé slurry by any méchanical meéns which might be
proposed by suppliérs of commercial mechanical mixérs. The'following
,eight firms were invited to furnish eqqipment.for éesting. Although
néfmechanical mixing deviceé were furnisﬁed, firms marked with *-

responded and sent a representative to witness the tests.

Chemineer, Inc. , ' . - Chicago, Illinois -
Cleveland Mixer Corp. * ' - Bedford, Ohio

Mixing Equipment Co., Inc. - — Des Plaines, Illinois
Fairfield Engineering Co. * — Marion, Ohio

Philadelphia Mixers Corp. ' — Philadelphia, Pennsylvania
Envirex, Water Quality Control #* - Des Plaines, Illinois
Dorr-0Oliver, Inc. _ - Elmhurst, Illinois
Envirotech Corporation ' — Palatine, Illinois

2.0 . DESIGN CRITERIA

2.1 Gas MiXing Principles

In the gas mixing of sewage sludge CH4—C02,mixtUre reSultihg
from anaerobic digestion of sewage solids is collected under

a gas~-tight cover and compressed to a pressure exceeding

-2- , Revision #1




2.0 DESIGN CRITERIA

2.

2.

1

Gas MixingvPrincipies - continued

that of'fhe equivaient liquid head in the digester. Ideally,
the coﬁpressed gés is released at_muitipie poinfs in the
bottpm of the digepter, causing a gas iift effect by réducing
fhe density.of:thg sludge coiumn overlying the injection
points. 'As‘the rising slurry colqmn‘reaches'tﬁé éurface;
the siurry spreads 1at¢raily apd.the gas ié reieaéed in the
gas spape-under the cover; Only a fraction of the "total
gés" production is compressed and recircuiated and none of the
recirculated gég i$ lost. .Iﬁ gas mixing sewage sludge, a

féw hours operation each day provides adeqpate tufﬁover.
Altﬁough some appligations include gas injection in a draft
tube to induce circulation from bottom to top, that method

is only appropriate for 3% to 5% solids seWage slurries.

Basic Design

Anaerobic digestion of organic material depends upon the

intimate mixing of properly sized feed stock with a sub-

' strate containing active bacteria and nutrients under proper

conditions of moisture and temperature, all in the absence
of oxygen. In laboratory experiments by Dr. John Pfeffer,

shredded municipal solid wastes were mixed in a' 100°*gallon

- : Revision #1




2.0 DESIGN CRITERIA

2.2 Basic Design - contiued

pilot scale diéester with a conventional mechanical
(propeller) mixer at slurry concentrations approximating
10% consistency. On the basis of Pfeffer's expériments
and from generai experience.in the mixing of anaerobic
sewage sludge digesters (as discussed in Appendix A),
mechanical mixing was proposed for tﬁe full scale demon-
strétion project, being developed for ERDA by WMI/JCI,

for recovery of Methane Gas from municipal solid wastes.

Pést experience with gas mixing of heavy solids.in sewage

sludge digesters suggests its applicafion to the mixing of

wet municipal solid wastes, particularly since gaé used in
the'mixing'is produced in the digestion process itself. .

Because gas'mixing requires no moving pérts within the digester,

it seems to offer maintenance’advahtages in the elimination of seals,
iternal‘bearings and digester-mounted drivé mechanisms. Iﬁ the
absence of operating daﬁa from large scale gas>ﬁixing of fibrous
material at slurry concentrations greater than about 5%, an

experimental mixing program was proposed.

- 3.0 SPECIFiC GOALS OF THE EXPERIMENT
1. To determine whether gas mixing can be effective in the lateral
and vertical mixing of a 8% to 10% colids slurry of shredded

municipal refuse.

—4- " Revision #1




Section 3.0 o
Specific Goals of the Experiment - continued

2. To determine the most effective gas mixing pattern for a circular

and center fall; one side rise-other side fallj; etc.
3. To determine the gas volume requirements for effective gas mixing.-
‘4., - To make available a facility in which other mixing devices can

be pilot tested in the actual slurry to be mixed.

' tank, for example, center rise and peripheral fall; peripheral rise
4.0 EXPERIMENTAL EQUIPMENT
To permit visual observation of the mixing pgptern, an open tqp vertical ‘
wall taﬁk‘was installed outdoors on a‘concrete slab adjaéent to the shredder i
. building at Pompaﬁé Beaéh,'Florida.. To évoid the hazardé of gas haﬁdling
and storage, and to kéep the experiment fairly simple, compresSed air

was substituted as the mixing element.

The tank was of Welded‘steel cdnstruction, 10 feet in diameter with 15
' fget sidgwalls, and a hopper bottqm bf 18 inchgs deep, truncated to a
54 inch diameter level center. Steel cross members anthWO observation

platforms were provided. 'Fourvclear plastic obéervation windows were

provided in the shell at midfheight and four éf the bottom of the shell

opposite and directly above peripheral and fadial diffusers and their

connecting pipes.

Diffuser piping was mounted at the tank bottom in four qﬁadrants, each

supplied by a valved header. The diffuser pattern included a single

—5- ' . Revision #1.




Section 4.0
Experimental Equipment —~ continued
peripheral air headef diffuser'with énomiﬁal diamétervdf 8'f¢et'and twelve
© 30" long radial.diffusers‘éxtéhding along the floor slope toward the centef.
A 3 foot diameter cleaf zone at the center contained no‘diffuseré. Each
quarfér segment of beriﬁheral diffuséf and its thréé radialbdiffusérs were
'connected to a 1% inch drop pipe supplied by a 2 inch header feeding two

quadrants.

holes at 6 inch intervals along the total length of pipe and covered with

2 inch unlined linen fire hose clamped ‘at both ends.

Each diffuser consisted of 1% inch‘stéel pipe drilled with %'inch horizontal
Quadrants 1 and 2 wefe supplied throﬁgh a 2 inch air riser.outside the tank,
fitted with an Ellison type 723 annubar flow element (range O to_250 SCFM).
‘Air was supplied by a 25 HP stationary compfessor rated ét 109 CFM, 200
PSIG. Quadrants 3 and 4 were similarly arranged and metered, but air
was sﬁpplied by a portable 150 CFM, 100 PSIG gas engine dfiven compressor.
The qﬁadrant numbering system is shown by a'sketchloanable I. Each air
riser was fitted.with'a pressure gauge-and blow—pff vélve ahead of the
meter, to permit variable éix flow rates to the diffﬁser quédfants. The
.tankvwas fitted with an 8 iﬁch Horizontai drain,‘affénged for opening
by pivoting a blind flange on a single bolt. _Layout'and detéiié are shown
as grrangemenpﬂ#Z on JCI drawing, ”Digestér Gas Mixipg Experiment"

(SK75-08-29) .
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5.0

R

EXPERIMENT ' PROCEDURES

Teét'equipmeﬁf'ahd diffusion éattefn with two feet éf clean wapér
over the diffusers anﬂladjuSt\diffuser pofosity to achieve maximum
gas diffusion over a wide range of aif'rafes_from 0.5 cu. ft. to
2.5 cut.'ff. of’freé'air'per éq. ft. of tank botfom areas.

Pfepare typical 10% slurry'of shredded refuse, nutrients and

* water, to a 12;ft.-deptﬁ in the IS—ftf High tank.

Apply compressed air in selected patterns and at'vaidus rates,

ébserving the directions, intensity and thoroughness of vertical

"and lateral mixing for each set of conditions.

Record the air volume, pressure, diffuser pattern in use and

observe mixing performance for each set of conditions.

‘Invite suppliers of mechanical mixers to install and test

proprietary mixers under similar conditions as for gas mixing.

PREPARATION OF EQUIPMENT AND REFUSE FEED

Testing of the air diffusion patterns using 2 feet of water over the

diffusers on November 19 and 20 revealed major air leaks, which were

~corrected by the subcontractor. Air flow meters were installed and

. checked on November 20. To permit reasonable air flow and to faéiliate

release of water trapped.witnin the diffuser hoses, each radial

diffuser was perforated withtwenty-two 1/8 inch holes. The air .

diffusion pattern with two feet of water in the tank was then checked

visually and found to be satisfactory for proceeding‘with the test.

-7- ~ Revision #1
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Section 6.0 ' :
Preparation of Equipment and Refuse Feed

7.

0

On November 2lst, 9,280 pounds of shredded refuse, which had been

~ previously hand classified (glass bottles, metals and large plastics

‘removed) were delivered to a loading.platform. Of this total, 8,000
pounds had been shredded to a size typical of Waste Management, Inc.
normal existing operation, using 36 hammers in the Shredder. There
was little unifbrmity of size, and the "typical" material contained
unshredded articles of clothing?.plastic refu$e bags, flattened
plastic containers and many items exceeding tﬁe 4 inch nominal size

in one or more directions. The_remainingv1,28d pounds, which had
been reéhredded to aﬁ unspecified finer grind, still contaimed stringy

material and many pieces over 4 inches.

TANK FILLING & REFUSE FEEDING

Whilé-feeding 28 SCFM.air" to dombinéd qﬁadrants,i and 2, aﬁd_86 SCFM
to combined quadrants 3 and 4; the tank was filled to a sidewater
depth of 11 feet, with a notigeable roll at tﬁe_surface toward ;
quadrants 1 and 2. Shredded refusé was added in 1,000 pound batches
by portable conveyor over thé top of‘#he ténk. Aﬁplying 1,000 pounds
in a few minu}es resulted in a massive islaﬁd which had to be picked
apart manually and submefged with rakes. -After 4,000 pounds had been

added, it was noted that with 86 SCFM of air being applied in

-qUadrants 3 and 4, refuse had settled against7the lower windows -on that

side. TFive gallons of 16N-8P-4K liquid fertilizer was added, along
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Section 7.0
Tank Filling & Refuse Feeding

8.0

with two 1,000 pound batches of'shfedded refuse. At this point,
the tank contained roughly 61,230 pounds of slurry at a calculated

9.8% concentration as received (7.35% dry basis).

EVALUATIONFOF MIXING -

November 22, 1975, éeventeen'hoqrs after adding refuse, the slurry

pH was 6 (measured by test paper). After seventeen ﬁpurs of gentle
mixing in quadrants 1 and 2, the depth of bottom deposits were
measured.at the sidewall of gach quadrant and at the center. See Teat
No. 1 in Table I, which compares the bottom deposits_éfter various
mixing patters and air rates were tried.  During Test No. 1, no
movement of bottom deposited-éolids was noted ;hrought the'bottgm
window, aithough good sufface roll was occﬁrring. Air flow |

could not be measured, due to condensation in the meters, but based

on later observations, the air to 1 and 2 together was recorded

at 28 SCPFM.

Air was then applied at 86 SCFM in quadrénts-B and 4 together, and

bottom deposits were measured after one hour. Results are shown in

‘Test No. 2, Table I. These results show inéreased accumulations

in quadrants 1, 2 and center, but no lifting of deposited solids

from quadrants 3 and 4.

‘Air was then applied at 53 SCFM in quadrant 3 alone, and bottom

deposits were measured after about 30 minutes, as reported under Test
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Section 8.0 _

~Evaluation of Mixing
No. 3, Table I. During éll‘thé'depth-measurements it was necessary to
remove and discard stringy and rope-like debris which wrapped around

the probing device.

Finding no liffing:of deposited solids in quadrants 2 and 3, Ehe header
pressures of all sépa;ate quadrants wére checked. When header

pressure df 28 and 38 psi were found for quadrants 1 and 4, réspectively,
and 15 and 8 psi for quadrants 2 and 3, it was assumed that major
blowouts had occurred in the diffuser piping of quadrants 2 and 3.
However, the diffuser piping in quadrants 1 and 4 remained sound

throughout the test period.

Because time did not permit dréining the system, the testing was
continued largely by observing solids accumulations under various

combinations of active quadrants.
.

It was evident ;hat,the partially digested and4thoroughly mixed slurry
cifculated more readily than the raw material observed on November 21.
Air was tﬁen turned off in quadrants 2 gnd 3 and left on in quadrants

1 and 4. After‘35 ﬁinUteS, the bottom deposits were as shown in

Test No. ?, Table I. Grab éample No. 2 from the fop.foot.of quadrant

No. 1 immediately following Test No. 7 showed 1.2% ary solids |

Suspended in the slurr&;
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Section 8.0 . -

Evaluation of Mixing - continued
A.minor shifting of solids from quadrant 1 to quadrant 2 shows that
28 SCFMSiﬁ 35 square feet of active bottom is sufficient to lift
deposits in the active quadrant. Comparing Tests 6 .and 7, circulating

solids appeared to settle in the idle quadrant without being returned

to the rising column of the active quadrant.

9.0 EVALUATION OF SLURRY WITHDRAWAL -
On November 25th, the 8 inch blina'flénge serving as a closure ‘for the
8 inch diameter x 30 inch long tank drain was rotated on a éingle bolt,
with air agitation maintained in the vicinity of the_draiﬁ. The 9.8%
slurry.(as received basis)_drainéd readily through the 8 inch pipe,
‘but closure of the opening was difficult due to tﬁe stringy hature of
the materiai, particularly'thé rolied pléstic sheets. Deﬁendéble.
control of flow rates by é conventional sharp edge throttling valve

seems unlikely with this material.

10.0 MIXING OF HIGHER SLURRY CONCENTRATION

On November 24th, after drawing the tank level down 16 inches, two 750
‘pound batches of shredded refuse were added, resulting in a éomppted

slurry solids of 12.37%, aé received, and 10.4% on a dry basis.

With 86 SCFM total air in quadrants 1 and 4, it was necessary to sub-
merge the dry refuse manually. About 30 minutes after submerging the
new material it was noted that refuse was packed-against the mid-

height observation windows, with no evidence of movement..
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Section 10.0 v ,
Mixing of Higher Slurry Concentration - continued

11.

After-a 16 hour shutdown without mixing, the bottom deposits were

measufed, as reported for Test No. 8, Table I.

o

A thin layer of pefsistent, floatable mattervwas observed on tﬁe sur-
face and some suspended matter was present }n the liquid. A total

of 170 SCFM air was then applied (28 SCFM in quadrants 1 and 2 and 86
SCFM in 3 and 4). After 45 minutes, the bottom deposits were as

reported in Test No. 9, Table I.

There was no movement of solids at the bottom windows, but there was

circulation observed in the tank at 114 SCFM total air supply.

ESTIMATION OF MIXING GAS RATE REQUIREMENTS

Because gas introduced at the bottom mixés the entire column above it,

the active.tAﬁk bottom area has beén used as a measure for computing
mixiﬁg gas requirements. Active bottom area in the éxperimental tank
was 70 square feet. Lifting of solids in the 7.35% solids slurry was
observed at 28 SCFM in two quadrants, or at the rate of 28 = 0.8 SCFM
per Square.foot of gqtive béttom area. With 114 SCFM toiZl air in
four quadrants (Test No. 9), bottom‘deposits in a slurry of about
12.47% solids were barely lifted at an air rate of 114 = 1.63 SCFM per

: 70
square foot of active bottom area.
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11.0

12.0

13.0

ESTIMATION OF MIXING GAS RATE REQUIREMENTS - continued

N

It‘i?‘%ﬁé}efofé concluded that 0.8 to 1 SCFM per square foot of active
bottom area can effectively be used for mixing a 10% solids slurry of

shredded refuse.

ESTIMATED POWER REQUIREMENTS

It was noted during these tests that air header pressures for the fine
bubble diffusers varied from 28 to 45 psig, whereas a full scale gas
diffusion system wduld be designed with lafgervopenings. For a 22 ft.

liquid depth, a header pfessuré of 14 to 15 psi éppears reasonable.

Using 93 BHP as’ the gas compression requiremeﬁt for diffusing 1,500
CFM against a back pressure of 15 psi, the power requirement per 1,000 .
sq. ft. of active tank bottom was 62 BHP.when applying 1 SCFM per active

squaré foot.

In terms of liquid volume being mixed, the power requirement was 62 =
' ‘ 22
2.8 BHP per 1,000 cubic feet.

CONCLUSIONS AND RECOMMENDATIONS

1. With a 7.35% (dry basis) slurry of coarsely shredded, undigested
solid waste, gas mixing resulted in adequate circulation of slurry
in the active mixing zone at 0.8 SCFM per sq; fr. The deposits

- at the bottom indicate improper diffuser location.

,2: With a 10.4%'slurry'of COaréely shredded undigested solid wéste,

gas mixing at 1.63 SCFM per sq.‘ft. of active bottom area
resulted in local circulation in thé active mixing zones, but the .

deposits on the bottom incréased, indicating a tendancy for
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13.0 CONCLUSTONS AND RECOMMENDATIONS - continued

2.

Continued
formation of dead spots for slurries with highér than 15% solids

concentration.

‘

With 0.8 to 1 SCFM per square .foot of active bottom area, mixing
gf a 10% solids slurry of shredded refuse can effgctively'by accom-
plished. - ”

For successful handling, mixing and dewatering of solid waste
élurries, close control of particle size'and pniformity is
essential. Secondary shredding of classifiea material to a minus

1% inch particle size in any direction will be required.

. Provisions will be required for periodic removal of persistent

floating material from the liquid surface of a shredded refuse
digester. ‘ .
Positive means must be provided for submerging dry feed in an

actively mixing slurry zone.

Only smooth edged flow control devices such as decanting overflows

or pinch valves could be used for controlling refuse slurries.

Diffusers would have to be provided over the entire bottom of a

gas mixed digester so as not to leave any dead spets. '

At slurry consistencies above 7% solids, continuous gas mixin
- . > .

~would have to be employed over the entire active bottom of the

digester. ' Quadrant mixing in sequence is not recommended.
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13.0

CONCLUSIONS AND RECOMMENDATIONS - continued

10.

Mechanical Mixing should be further investigated to
develop a'positive”mixing mode at 10% solids slurry,

since this experiment has not formed any conclusive

_design data.
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Test

TABLE I

SUMMARY OF BOTTOM DEPOSITS IN TANK AFTER GAS MIXING UNDER VARIOUS CONDITIONS

Revision #1

, Thickness of Bottom Deposits in Inches*

No. Date Condition & Gas Flow Quad, 1 Quad. 2 Quad. 3 Quad. 4 Center
1 11/22/75  Est. 28 SCEMin 1+2 for 17 hours. 17.5 26 28 16 37
2 11/2'2‘/75 Est. 28SCFM in 142 & est. 33 SCFM in 3+4 21.5 45.5 27 14.5 41.5
3 11/22/75 53 SCFM in quad. 3 alone (8 psi) 14 45 36 17 41
4 11/22/75 86 SCFM in quad. 4 alone (28 psi) 18 32 36 22 37
s 11/22/75  28scmM in 1 and 8 SCFM in 4 17 21 23 16 30
6 11/24/75 28 scry in (1+2), 55 SCFM in' (3+4) 19 13 17 12 27
7 11/24/75 28 SCPM in (1+4), no air in 2 or 3 13 17 17 13 27
8  11/25/75 -After adding 1500 lbs.>new refuse‘& 90

" standing 16 hours with no air 90 74 66 53
9 11/25/75  2BSCFM in (142) at 21 psi & 81 SCFM_
in (3+4) at 45-psi 92 72 63 47 62

*Measured at tank wall near air pipe for each quadrant, and as depth in hopper at center.

Quad. #4 Quad. #3

Quad. #1 Quad. #2

BOTTOM T

EPOSIT

PAT

'TERN




APPENDIX A

MIXING OF SEWAGE SLUDGE DIGESTERS

Richard D. Pomeroy
Pomeroy, Johnston and Bailey
Pasadena, California

August 25, 1975

In sludge digestion tanks the fluid is thixotropic and often quite viscous,
and there are significant density differen :s, One practice used in an
effort to mix digesters is to withdraw liquid and pump it back in or let it
fall into the top. The kinetic energy in the returning stream is small

and very little general mixing occurs.

In the 1930's, mechanical mixers were introduced, initially designed
particularly to break up the scum layer. They generally fell short of
expectations and did not provide any significant mixing of the digester
contents.

A type of mechanical mixer that has been used somewhat in recent years

has a propeller on a vertical shaft'extending into the scum layer. The
general experience 1s that this type does no more than stir a cylindr1ca1
cell a few feet in diameter.

Gas mixing was first used for scum control in sewege sludge digesters at
Washington, D. C., as reported by R. E. Fuhrman, page 453, Vol 26, No 4,
Sewage and Industrial Wastes, April, 1954. The application of a sufficient

flow of gas over an area of suitable size causes a gas 1ift effect from -
the bottom of the tank to the top, and causes such an upsurge that the
tank contents can be overturned. :

Gas mixing of digesters is a common practice. An illustrative applica-
tion is at Palm Springs, California. The tank is 70 ft in diameter, with
a 30-ft sludge depth. The compressor is designed to deliver 248 cfm at

a pressure of 15 psig. There are six gas injection points, which are only
open-ended pipes. They are used one at a time. Mixing is done for about
3 hours a day. : : : '

The Palm Springs digester, although unheated, gives excellent results.

The sewage is somewhat sandy, and there is no grit removal at the beginning
of the plant, yet after 14 years of service there is no evidence of exces-
sive scum or grit accumulations.

There is no way that the mixing of any body of fluid can be accomplished
without the expenditure of energy. The energy requirement increases with
density differences and with viscosity. In a digester processing refuse
with a high paper content, it would be difficult to apply mechanical mixing
without substantial energy losses due to friction between the moving parts
and the sludge. A gas lift, by contrast, will be quite effective from

A-1




the energy standpoint. The bubbles will move through the mass less readily
than through water, so the gas lift effect would be more efficient than in
clear water.

The power efficiency of mechanical mixing and gas mixing cannot be compared
on the basis of the costs of existing installations, because different
installations differ enormously in effectiveness.

At Palm Springs a 20-HP compressor at a power cost of 3¢/KWH would cost
45¢ per hour to mix a 114,000 cu ft dlgester :



Pomeroy, JOhnSton and Balley / Specia-/ists in"water and waste technology

8

660 SOUTH FAIR OAKS AVENUE, PASADENA, CALIFORNIA 91105 + TELEPHONE (213) 795.7553 + 681-4655

December 31, 1975

TO: Carl B. Johnston

SUBJECT: ERDA-WMI Gas Mixing Experiment (05 1372) : . : ,
‘ Slurry Samples No. 2 and 3 :

You have submitted l-quart Mason jars marked No. 2 and No. 3 for
determination of percent solids (dry basis) in slurries of solid
waste collected November 24, 1975, at Pompano Beach, Florida.

200 ml of each macerated sample were ‘weighed, vacuum filtered on GFA
(glass fiber) paper and the solids were dried @ 105°C overnight.

Sample No. 2 . Sample No. 3
11-24-75 11-24-75
1605 1730

Weight of 200 ml ' 199.7 grams _ 199.4 -grams -
Weight of dry solids .2.4128 grams 2.9344 grams
Dry Solids, milligrams/kg -~ 12,082 . . . 14,716
Dry Solids, 1b/1lb 0.012 - 0.0147
Dry Solids, percent (wt)l ' " 1.21 o 1.47

L (( Boca

F. J. Bdum®nn, Laboratory Director

FJB:kh
Note:

1) Dry Solids % (wt) reported above do not reflect correct data due to
slurry sample not being representive of the total mass dispersion.

A Divison of Jacobs Engineering Co.
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University of iilinois at Urbana-Champaign

DEPARTMENT OF CIVIL ENGINEERING - URBANA, ILLINOIS 61801 - (217} 333-3812

December 11, 1975

Mir. Jim Wesley

Jacobs Engineering Company
22 West Madison Stréet
Chicago, ITlinois 60602

Dear Jim:

We have compieted the dewatering tests with the Rotostrainer. The
unit we used had the fo]]owing.characteristics:

Screen diameter - 25 inches
Screen width - 18 inches
Screen openings - 0.040 inches
Screen speed - variable

This screen was too large to obtain an accurate measure of the flow rate.
Based on the time required to transfer a known volume of slurry from a
barrel to-the screen, the estimated flow rate was 7.5 gpm with the screen
operating at 2.0 RPM. We could not discern any difference in the flow
rate for the different feed sludges.

A roller constructed of 4 inch diameter plastic pipe was positioned
on the screen about 6 inches above the doctor blade and covered the width
of the screen. The roller weighed 4.07 kg. The slurry used for this test
consisted of the effluent from the 400 liter fermentation unit. Dewatered
fibers were added to some of this slurry to adjust the feed solids concen-
tration. The slurry was hand dipped into a head tank which fed the screen
at a uniform rate. ’

"The results of three runs are shown in the following table.

Results of the Dewatering Tests

Run = Feed Solids Filtrate Solids - g/2 _ Cake Solids*
% Tot. Sol. Sus. Sol Dis. Sol. %
la 3.97 - - - 10.39
~1b 3.97 19.18 13.83 -5.35 12.32
2 5.30 33.6 26.66 6.95 12.20
3a - 7.94 26.2 . 20.34 5.86" 13.03
3b 7.94 34-. 83 28.50 6.33 12.31

| ' *Average of two samples.

Run 1, 2 and 3a were conducted with the drum operating at 2 RPM




Mr. Jim Wesley
Page 2
December 11, 1975

while 3b was operated at 3 RPM A]] runs except la had the roller inplace.
The data speaks for itself. At 12 and 13 percent solids, the cake contained
a significant amount of free water. A slower drum speed and a more efficient
roller might increase the cake to about 15 percent solids.. Solids capture

is very poor with the filtrate conta1n1ng a substantial quant1ty of fine
suspended solids.

We can discuss these numbers the next time we get together.

Sincerely yours,

John;T. Pfeffer

Professor of
Sanitary Engineering

oh

cc: Dr. E.J. Nesselson
Mr. Carl Johnston
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~ SECTION 4.0 .
PROCESS DESIGN

General

The ?focess deéigh/development“pafeﬁeters for -
this Advanced System Experlmental Fac111ty have
been: outllned in Sectlon 3. O DESIGN CRITERIA

This data has been supplied by:

Dr. J. Pfeffer, Professor, University of Illinois;
Dr. E. Nesselson, Director, Technical Development,
Waste Management, inc.; equipment vendor recommenda-

tions and process design experience within Jacobs.

The process design has Been divided into a dry-end

- flow diagram (KD—Z);lahd two wet-end flow-diagramS'
(KD-3 and KD-4). The dry-end encompasses the func-
tions of: primary ehredded fefuse storage; magnetic
sepafation; secondery shredding; air classification;
and'pneumatic transport to the digesters. The wet-end
functions consist of: anaeroBic digestion; mixing

by recyclingvdigester gases; residue_dewatering;

nutrient addition; filtrate recycle; and gas flaring.

"Revision #]



Section 4.0

4.1

. Process Design

General - continued . . .

The design basis.for operating this facility is 7 days/

" week, 16 hours/day, (equipmént and material balance

based on‘lA'hours/day.operétion) with a processing

capacity of 50 to 100 tons/day of shredded solid .-

waste.

The digester design will incorporate capabilities for
investigation thermophilic and mesophilic modes of
anaerobic fermentation covering a total retention time

span of 4 - 20 days.

Primary Shredder Production and Interface Point

WMI will expand their shredding facility in.1977 with
the addition of a new 50 tons/hour capacity shredding
machine, bringing thg total primary shredder waste
production to 65 tons/hour with a‘paffiéle size 6f 70%
minus three iﬁches.- The‘WMi facility will normally

operate at 8 .to 10 hours/day, 5 déys/Wéek.

Sixty-five (65) tons/hour of primary shredded waste

"will be delivered to an interface point 149'feet west’

of~WMI's eXisting'shredder building. An adequate

diverter mechanism at this point will feed either an

Revision #1




Section 4.0

4.2

4.3

4.4

~ Process Design

/

Primary Shredder Production and Interface Point - continued

A.S. E F. feed conveyor or WMI's discharge conveyor to
the load out to landfill bulldlng WMI will provide
a primary magnet preceding this transfer point to
remove most of the ferrous fraction of the primary

shredded waste.

Feed Conveyor

From the interface point, a 60 inch wide inclined

belt conveyor rated at 65 TPH will deliver primary
shredded waste to a storage silo. This belt conveyor

will operate for one to three hours/day to maintain

a surge capacity required for feeding the process

16 hours/day, 7 days/week.

Storage

A live bottom étoragé.silo, ﬁith 175 tons at 10 1b./
cu. ft. of total effective storage capacity, will be
provided to feed the A.S.E.F.‘take—dif conveyor at a

maximum controlled rate of 6.78 TPH. The surge

capacity will provide stored feed material to the process
for weekend operation or to accommodate any down time .
in the primary shredding operatioﬁ "The silo will have .

a hlgh/low level alarm system to prevent: overfeed or. i‘

starvatlon of the 3110
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Section 4.0 .
Process Design

4.5

Classification/Secondary Shredding

An 'S' type elevating belt conveyor will deliver the
primary shredded waste to a vibfatory feeder. Suspended
over the conveyor will be a self—cleaning secondary

ferrous fraction which passed through the primary magnet

‘point. The vibratory feeder feeds at a maximum rate

of 6.66_TPH to the trommel screen.

A 6 foot diameter x 20 foot long trommel screen will
havé replaceable drum sleeves for a different mesh

size of 1/2" - 1/4“ along the léngth of the screen for
best removal of inorganic grit from the primary shredded
waste. The trommel willvincorporate slope adjustments
to vary retention time. The grit fraction will‘be
conveyed back to WMI's landfill conVeyor. TPH at 5.9

of oversized solid waste will be conveyed from the |
trommel screen to the secondéry shredder by a 24" belt

conveyor.

The secondary shredder will provide a uniform and

controlled particle size with provision to vary‘the

| Revision #1




Section 4.0
Process Design-

4.5

4.6

'Classification/Secondary Shredding,— continued

particle size between minus 3 to mlnus 1-1/2 1nch

vThlS shredder w1ll be rated at a max1mum of 10 TPH

throughput. The secondary shredded waste w1ll be

transported by a 24" belt feed1ng an air classifier
system through a Vlbratory feeder. Thls_feeder will
spread and dlsperse the feed, providing a more uniform

classifier feed.

The air classifier will separate the heavy fraction
from the light fraction with provislons to vary the
heavy/light fraction split, and pneumatically convey

the lighter fraction into a cyclone. The classifier

capac1ty is rated at 7 TPH. A dust collector will

recover fine dust from the cyclone dlscharge and vent
clean air to the atmosphere. . The heavies from the
classifier and fines_fron the dust collector will
discharge onto the retUrn conveyor for delivery to
WMI's landfill conveyor.

Feed to Digesters

The secondary shredded waste will discharge from the
cyclone through a rotary airlock into ‘a bifurcated ;

feed spout having manual slide gates controlling the

‘even flow of material to either weigh feeder. The

weigh‘feeders, rated at 1.5 to 2.5 TPH, will weigh

Revision #1



Section 4.0
Process Design

4.6

Feed to Digesters:

and record the amount of material being fed to the

digester feed screw spouts.

The screw feed spoﬁt on the'digesfefs will be the

nerve center for the feedstock to the digester.

All tHe constituents of the feed will'pass=through this
spout undergoing partial solid—liquid phase mixing

and heat transfer before being fofce—fed under the
liquid level 1n the dlgester by a reduced pitch screw

feeder. The breakdown of feed constituents is as

follows:

i TPH to
Material each Digester
Metered Shredder Waste at 2.166
23% Moisture :
Primary Sludge at 5% 1.659
Solids -

Hot Water (make-up) | 5.288
Nutrients (dry) - , as required .
Ammonium Chloride
Potassium D1-H '

Phosphate
Recycle Filtrate . .2.043
Water from Compressor A ' .6

~11.756 TPH
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Section 4.0 o . -
Process Design’

4.

6

Feed to Digesters - continued

The primafy sludge will be delivered to the site .by
tank truck from a waste treatment facility about

20 miles‘away. A receded impeller-type slurry pump
will unload the primary éludge from the truck and

discharge at a rate of 30 GPM into the screw feed épout

. located on the digester.

The water for the facility is supplied from deep wéll
at a maximum rate of 100 GPM. A water heater with

2.5 % 10°

BTU/hr. capacity will provide hot make-up
water at 10.57 TPH and 193°F to maintain optimum
operating temperature for thermophilic mode of

digestion.

The water heater will be chemically treated to
minimize deposits on the heat transfer surfaces

once every two weeks or as required.

~
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Section 4.0
Process Design

4.6

Feed to Digesters - continued |

the digestersy Theﬁstorége of the nutrients and lime
for pH control will be located on grade level ﬁnder

the weigh feeder structure tower.

The filtrate discharge from the dewatering screen will

be collected in a 2000 gallon recycle hold;ng.tank.
The filtrate liquid will be pumped at 18 to 200 GPM at
120°F back to the screw feed spout_for recycle make-up

liquid in the digesters. The recycled filtrate process

. is designed to handle 50% to 100% of the filtrate produced

from the dewatering screen. When not recyéling, the
filtrate can be spray irrigated onto the landfill and
handled through phe_landfilllleachate control and treat-

ment system or a package treatment unit could be utilized

‘for onsite pollution control, achieving an effluent

suitable for direct discharge to a watercourse.
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Section 4.0
Process Design

4,

6

Feed to Digesters - continued

Under normal operating conditions of the digesters,.
the effervescent gases of the digesters will be
recycléd as a main source of fuel in the water heater.
The anticipated heat wvalue ofAdigester gases is
expected‘to be abdut 500 BTU/cu. ft. However, for
start-up, a'supplementéfy‘supply of No. 4 fuel oil will
be avéilable until enough digester géses are available
to effect an efficient‘changeover from fuel oil to gas.
A standby 5000 galloh storage tank for No. 4 fuel oil

will be provided;

Chemical ﬁutrienté will be manually loaded into the

feed spout on the digester. A 1/4 ton hoist will be
provided to lift the bags up to the weigh feeder platform
level. The ammonium chlofide and potassium D1-H phosphate
nutrients are'added at .0l06 TPH to make-up deficiencies

of nitrogen and phosphorous in the solid waste fed to
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Sectioh 4.0
Process Design

4.7 .ufDigeétérs Opeﬁatidn :

_ Thefeiyill'be two,"ioffdot—diamete# concrete tanks.
fquiﬁbeaeQith-fi?ed;eoﬁer; a 23 fodt'operetiﬁg level
and a capecity.of 340,000‘ga110n3”iﬁ eaéh-unit;
These diéesters will be operated in two modeé of
anaerobic fermentation foreproauction of Methane Gas -

mesophilic and thermophilic.

Basis of Mesophilic Operation’

1. Feed -3" Shredded, Classified Organics.
2. Recycle - 100% Rechered Water.

3. Sewage sludge to refuse ratio - O 025 to 0.05
(dvy solids basis).

4. Nutrients - Ammonium Chloride - 0.009 TPH
' Potassium D1-H Phosphate - 0.001 TPH.

5. pH - 6.8 + 0.2.
6. Feed solids concentration'— 8% to 15%

7. Variables to be evaluated.
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Section 4.0

4.7

Process Design

Digesters Operation - continued

a. Temperature - 95° to 112°F..

b. Retention time - 10 to 20 days

c¢. Level of mixing

vBasis of Thermophilic Operation

1. Feed preparation - —3"vShredded, Claésifieq Organics.

2. Recycle - 100% Recovered Water.
3. Sewage sludge to refuse ratio = 0.025 to
0.05 (dry solids basis).

4. - Nutrients - Ammonium Chlofide - 0.009 TPH
Potassium D1-H Phosphate - 0.001 TPH.

5. pH = 6.8 + 0.2.
6. Feed solids concentration - 8% to 15%
7. Variables to be evaluated.
. o) o}
a. Temperature - 1227 to 140°F.
b. Retenfionbtime - 4 to 10 days

c. Level of mixing

‘Revision

#1



Section 4.0 '
Process Design’

The two modes of operation will be demonstrated in

Phase III of the project.

i '4.7‘ : Digesters Operatioﬁ'—'continued

‘ The solids concentration in thé‘siufry will be in a

| fange of '8 to 15%. The slurry will be cdntinudusly

‘ mixed to eliminate pdékets of_inacti&ity, and to induce
process stability and efficient microbial utilization
of the organic substrate.. Due to'thixotropic properties
of the slufry, the mixing will result in-reduction of

particle size and separation of fibers, giving a more

fluid slurry.

. A 250 HP gas compressor will be fed with 3926 SCFM of
ef?ervescent gases - apprbximatély 50% methané and 50%
cérbon dioxidé - produped by the‘digesters.‘ The gas
will be recycled back into the digesters fhrough a

series of pipes on the floor creating the mixing re- .

“quirement needed for this'consistency of solids.

(See 4.10.2 Alternate B - Mechanical Mixing.)

Revision #1 -




Section 4.0
Process Design

4.7 Digesters Operation - continued
: The digester will be provided with an inﬁerior
1aunder'for fhe removal of floatable (plastic, etc.)
fraction. The removal of the floétables will be
' ~a once a week operatibn lasting two hours. The
flOatabies will_be collected into ﬁhe launder by
raising the bperating level 6f the slurry up.tb
24 feet and directing‘thélstream_into the weir for
removal. A draft-tube-type mixer will force
this fraction out, allowing it to flow to a liquid
'vibratdry screen. The liquid will be recycléd back
- into the system and the floatable solids Will
discharge on the return conveyor for delivery to

WMI's landfill conveyor.

The digested slurry will be gravity fed from the
bottdm'of the digester to an overflow weir box .

A manually adjustéble weir pléte will adjust the
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Section 4.0
Process Design

4.7

4.8

- Digesters Operation - continued

level in the digester and the flow rate to the .

filter screen.

The pH level in the digester will be monitored and

maintained at 6.8 + 0.2.

Level, temperature, pressure and flow instruments

are provided to monitor and maintain an operable

anaerobic fermentation-procéss producing Methane Gas.

Gas Production

The estiméted raté'of gas prdduétion in each digester,

based on 6.6 SCF'per pound bf'Volatilé solids fed to

the digester, is 22,968 SCFH (383 SCFM). Each digester -

dome provides a ggs'holding volume of 10,753 cu. ft.
The gas will be recycled at a rate of 1963 SCFM to
the gas compressor and.for fuel for the process water

heater.
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Section 4.0
Process Design

4.8

Gas Production - continued -

A stream of 6454 SCFH (107 SCFM) will be provided as a

fuel supply to the water heater. The balance of the

Methane Gas produced will be burned in a flare at. 659 SCFM.

Liquid/Solid Separation
From the 50 GPM overflow weir box, the digested slurry

is gravity fed to a dewatering screen. A perforated

3 feet diameter x 10 feet long rotating-drUm filter

screen, rated at 10.7 TPH, will be provided at each

digester. This filter will dewater the slurry giving

‘a 10 - 15%isolids cake. (See 4.10.3 Alterﬁate C - Other

Dewatering Techniques.) The filtrate will be recyéled

into a 2000 gallon holding tank.

The cake is discharged to the return conveyor for

delivery to WMI's landfill conveyor.



Section 4.0

Process Design

4.

10

Alternates to the Process

4.10.1

Alternate 'A' - Wet Feed Preparation

A total-dry feed preparation system is

presented in this report with supply of N

primary shredded solid waste interfaced with

"WMI's shredding faciiity. Although this is

a proven and efficient method of feed prepara-
tion forvvarious.applications; a wet. feed
preparation as an alternate’ié worth mentioning.
Based on experience gained at the Franklin,

Ohio Resource Recovery Facility, it is feasible
to use a wet pre—proceésing system Whichvwould

eliminate such processes as primary shreddiﬁg,

- trommel. screening, secondary shredding, air

classifying and all related conveying. A

covered, as received solid waste storage area
with adequate feed coﬁveyor to a hydro-pulping
system would comprise the front end of the wet
front-end system; a tramp and heavies removal,

liquid slurry thickener to achieve‘required
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Section 4.0
Process Design

- 4.10.1

4.10.2

Alternate 'A' - continued

' solids concentration and all connected

7 .

slurry pumping and piping would constitute

process functions of such a system.

Current indications re that the wet

pre-processing system does not present

‘either capital or operating cost savings.

Such a system does, in addition, pose
certain problems such as excess process
water treatment requirements, added drying

requirements'and.dpes not permit the use

of dry aluminum recovery techniques.

‘Alternate 'B’' .- Mechanical Mixing

During the initial preparation of fhis
feport, it was assumed that thevmixing

of the digester cohtents‘wouid be
accomplished by recycling and compressing
digester gases to a pressure counteracting

the static,head of liquid slurry plus all

pipe losses. This recommendation was

 based'on_the data obtained from "Gas

Revisibn #1




Section 4.0

Process Design

4.10.2

Alternate 'B' - continued

Mixing Experiment' conducted in Pompano

.Beach in quemberu'l975. eDue't0+the mechanical

mixing equipmenr vendors' general lack of
familiarity.wifh the ﬁixing of solid waste
slurries with high solids eoncentrations; a
final recommendatien as to the use of

mechanical mixing:could’not'ﬁe made at.the time
this report was prepared .However at least one
leadlng vendor has 1nd1cated an 1nterest in
performlng the necessary experlments which would
lead to the development of de31gn crlterla for
an agitator which would perform the desired
solid waste slurry mixing. Such development

work would lead to a’performance guarantee by
the equipment vendor. It is anticipatea that
if reliable mechanicalxmixing equipment cap be
developed forpthis applieation with expected

performance'guarantees, during the detail design

Revision #1



Section 4.0
Process Design

4.10.2

4.10.3

Alternate 'B' - continued

phase of this project, such equipment
will be'specified and incorporated in
the design, provided the cost can Ee
adequately justified. This type of

mixing is recommended to be incorporated

into the process design of the project.

Alternate  'C' - Other Dewatering Techniques

A perforated rététing dfum-scréen dewatering
experiment was condqcted in Dr. Pfeffer's
laboratory in early December, 1975 to
demonstrate this method of dewatering a
sblid waste slurry to produce a filter

cake containing 10-12% solids. A higher

- solids concentration can be obtained

using the vacuum filter, or a basket or

bowl centrifuge. A vacuum filter can be

used for this application'with expected

performance guarantees. During the

detail désign phase of this project, such
equipment will be specified and incorporated
in the process design provided thé‘cost

can be adequately justified.
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Section 4.0
Process Design

4.10.3

Alternate 'C' - continued

with expected‘performance guarantees.
Duringlthe detail design phase of this
project, such eQuipment will be specified
and 1ncorporated in the process design
prov1ded the cost can be adequately

justified.

A vacuum filter is recommended to be
1ncorporated into the process ‘design of

the project.

If the cake is to be incinerated at

some future time or put to some other
use calling for higher solids concentra-
tion, alternate means of dewetering,_such
as a centrifuge, may be considered |

provided the"increased cost of equipment

can be justified.
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K-20!
AIR COMPRESSOR

CAPACITY: IO ACFM
PRESSURE! |15 PSIG
MOTOR : 2 HP
MATERIAL: C.S.

Vv-2703
WATER TREATMENT
TANK

CAPACITY ! 5 GAL.
MATERIAL : C.S

TO INSTRUMENT
AIR HEADER

K-202
GAS COMPRESSOR
CAPACITY: 4000 SCFM

PRESSURE: |1@ PSia
MOTOR ¢ 250 HP
MATERIAL : CS.

X-203 & X-204
SILENCER

P-101

WELL PUMP
CAPACITY! IOOGPM@IGOFr T.O.H
MOTOR : 7Y2 H.P.
MATERIALIBRONZE FITTED-C.S.

v-3601
WATER TREATMENT
TANK

CAPACITY: 55 ca
MATERIAL ! C.S.-

A-

4

3602

P-3603
METER PUMP

FLOW RANGE:0-0.1 GPM.
MOTOR & Y2 H.P.

YLENE ‘ERIALZ 316 SS.

TANK AGITATOR
MOTOR: /4 HP @ 125 RPM

MATERIAL *

316 s5

H-170|
WATER HEATER

CAPACITY: 2.5MM BTU/HR.
MATERIAL ! C.S.

GAS TO DIGESTER

P-102

GEAR PUMP
CAPACITY: O.4GPM.

MO TOR

YL 1R

MATERIAL: C.S.

FUEL

T-1401
OIL STORAGE
TANK

CTAPACITY: 5000 GAL.

SIZE : 8“0"¢x 120"

MATERIAL: F.RPR

P-103
SLUDGE UNLOADING PUMP
CAPACITY : 30 GPM@ SOFT. TDH
MOTOR 2 ne
MATERIAL: C.S.

WATER FROM COMPRESSOR

@AS FROM DIGESTER

X-204

A-3602 24|

V-360!

_’242 H-1701 f

[ 1

e

HOT WATER TO DIGESTER

~
227 > |
247, C> FOR CONTINUVATION OF FLOW
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K-202 P-3603 |
HosE sTaTion'2

STREAM NUMBER 204 | 214 227 235 236 237 238 239 240 241 242 243 244 247 250 252,
STREAM DENOMINATION ooty [y (oo e, [T, [ (s, I [z, [Mezsdileomin, | vor, [zl tiadzas o, [ oAs e |
WASTE (TPH)
MOISTURE (TPH)
SOLIDS (TPH) 0.083 0.083
WATER (TPH) 1.576 1.576 | 1.L45 o.0025 |00.576 L2 0.0395 | 1.445S
CARBON DIOXIDE (TPH) 7.219 0.1978 | 7.21
METHANE (TPH) 2.625 0.0719 2.625
AMMONIUM CHLORIDE (TPH)
POTASSIUM DI-H PHOSPATE (TPH)
WELL WATER (TPH) 17884 | o214 | onger | R4l 1.2 [ 0.0025 |/0.576
FUEL OIL*4 (TPH) ! 0.085
FLOW (aPM) 14 14 100 4 20 20 4.8 | 0.0l 42 o.o\ 42 a.8
FLow scEml) scpmH(?) 392699 ca54? [399¢.990
AIR (TPH)
TEMPERATURE (°r) [e] @0 211 16 76 16 76 76 76 () 200 35 140 140 |40
TOTAL (TPH) 11659 | 1.652 |/1.289 |11.7884 | 2 0rags | oyt | airert| 12 | 0.0025 |/0.576| o028 |10.576/0.085 | 1.2 0.3092 |1.289

NOTE; STREAM NUMBER 223 NOT USED

BASIS OF OPERATION.
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STORAGE BIN VIBRATORY FEEDER VIBRATORY FEEDER CYCLONE —
CAPACITCY: |172 ToNS® 1S %/cu.FT. SIZE : 42" » 3'La. SIZE : 30" SIZE -8 ¢ R e A 3
VOLUMES Lo CAPACITY: 10 T.PH CAPACITY: 7 T.PH - o
hery - : PH. 4 T PH, . — =t -
MOTERS: 2 S ISHe & 20.HP ELECTRICAL CHARACTERISTICS; ELECTRICAL CHARACTERISTICS; Srres
TOTAL POWER=-4MALNETS 1252500 WATTS TOTAL POWER=-2Z MAGIETS @125 = 250 WATTS
TOTAL CURRENT=4MAGNETSE 4 =16 AMPS TOTAL CORRENT-ZMAGNETSE4: 8 AMPS
B-2702
DUMP HOPPER
CAPACITY: 2 cuv.YD.
P
©.765 T.AH.
FK-3505
[521TrR
3
% F-3503
102 MV-BOOZ)
8-704 2 F-3501 F-3504 Ev-3507
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Tk Fv-3506
MB -T06
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CONVEYOR r-2702 FOR CONTINVATION TO
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MB-T01 F-120I F-o0l| F-350I F-3504 FV-3507
BELT CONVEYOR TROMMEL SCREEN SHREDDER AIR CLASSIFIER DUST COLLECTOR ROTARY AIRLOCK
SIZE ! 60" x 230 FT. LG. SIZE, ©'¢ x 20’ SZE > CLOTH AREA), 1400 SQ.FT SIZE; 42" X 4
CAPACITY: 75 TRH. CAPACITY : 10 T.P.H CAPACITY: [0 T.P.H CARAGITY: “7 TPl SHAKER MOTOR, Y2 HP METeRyT IS P
MOTOR : |5 H.P. MOTOR: 20 HP MOTOR: 100 HP MOTOR: | HP
BD-3402 MB-703 MB-706 FK-3502 FK-3505 MF-2101 § MF-2102
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SECTION 5.0
FACILITIES DESCRIPTION

' General

' The selected site for the A.S.E.F. Solid Waste to

Methané GaévFaéilify is.located oﬁ an existing
receiving, shredding and_landfilllplanf owned and
opérated by WMI iﬁ Pompéné Beach, Florida. The
parcel of land, which has beenvdedicated for this
project facility, is 200 feet by 280 feet br l.3i
acres within the existing prbperty. The east
bogndaty line is 270 feet west of the existing
shredding building_and'the»north boundary line is
296 feet south of the existing WMI's ﬁorth prb—
perty line. The primary solid waste interfacé
féed point is located 149 feet west of the .

shredding building. This interface point location

- has been established by the prdposed WMI

shredder expansion tortheir existing operation.
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5.2 Site Development .

~In the proposed sité,location, the upber two feet of
organic topsoil (muék) will 5e stripped from the areé
of about 180 feet x 200-feet.l This area will only be i
'stripped when all surface water has been drained. The i
area will then be compacted to a density of 95% of
modified proctor; in a vértigal depth of'24 inches
beiow the stripped grade. This tofél éité will be | |
sand filleﬁ with approved off site materiél. The
£ill will be placed in 18" 1ayer§ and compacted to
95% of modified proctor, bringing fhe‘site elevatiqn
up-to 13.6 feet. All unusable sfripped séil will
‘be dispesed éf at the aajoining landfill site at é

location designated by WMI.

In the original proposal, there was a dense tree
area to be cleared for this facility. As of ‘this

date, this clearing has been completed by WMI's plant

3
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5.2

Site Development - continued

~ personnel. Some trees and scrub underbrush still

require clearing for this site arrangement of the

facility.

‘An asphalt roadway will be provided from NW 48th‘

Street into the site. A truck unloading point

will be provided.

_Buildings/structures
There are two buildings and four process structures

comprising this facility. These are defined on

' __the site key plan and the genéral'plant layout

and described herein. All building and structure
designs are covered by the South Florida Building
Code, AEC Manual Appendix 6301, - dated 11/20/75;

and ERDA Manual Appendix 6301, dated 7/23/75.
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5.3 ' Buildinds/Structﬁres - continued

5.3.1

5.3.2

Storagetsiio Structure

The storage silo structure will store 175 -

- tons of priméry shredded solid waste. The

approximate dimensions Qf the silo are
50 feet diameter by'so,feet'high; This
structure will be a prefabricated steel
tépered wall(unit, fiéld erecfed oh a

concrete foundation.

Classification Building

The classification buildiné will be a
prefabricated, structural'steél unit
provided with metal sides. A concrete
floor slab will be provided‘tosupply a
foundation for the classifying-equipment..
If necessary; separaté'foundationslwili

be provided for heavy'equipment.
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5.3

Buildings/Structures - continued

5.3.3

Weigh Feed Structure

The weigh feed strgcture is located between
the two digesters. This stfgcture will be
constructed with structural steel and provided
with two levels of platforhs. At grade,
prefabricatedvsidé walls and the metal deck
roof will enclose an area hpusing the gas
compressor ﬁnit and dry chemical storage.

The second and third leQels‘of platforms ére
proVided tolsepvice the feeding of nutrients
and directing the feed.of solid waste to the

feed screw spout on the digesters.

Digester Structures

Each digester tank structure will be 50 feet.
in diameter by 27 feet high, with a side water

depth of 23 feet and capacity of 340,000
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5.3

Buildings/Structures - continued

5.3.4

Digester Strucﬁuresv

gallons.. These struétureé will be constructed
wifh a reinfprced concrete floor slab, pre-
streésed'composite walls; interior launder

and fixed gunnite dome cover. The digester

floor will be piped to prbvide a diffuser

patterh‘that effects mixing by recycling com-
pressed1digester gas. Thé side walls will be
insulated to minimize-heat_loss,especialiy for

the thermophilic mode of digestion.

Dewatering Struqturé

The dewéte;ing structure is located on the
north side Qf the digester. This sfeel
stfucture will be‘provided with én operating

platform for the screens. It will support

two filter screens and a liquid vibrating
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5.3  Buildings/Structures -.continued

5.3.5

erected on a 25 feet x 30 feet concrete

‘Dewatering Structure - continued

screen. Concrete foundations will be
provided at each leg of this support

structure.

Laboratory Building

The laboratory building will be a
prefabricated structurai steel and steel

siding unit. This building will be

slab. The,building will house a water.
heater, treaément tank, mofor control
center, monitoring control panel and a
fully equiéped laboratory for such
analytical meaéurements as: pﬁ, wet
éhemistry procedures}vsﬁspenAed solids,

and such other sanitary analyses as may
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5.3 Buildings/Structures - continued

5.3.6 laboratory Building - continued
be required.  The laborafory-portion of the .
building will be provided with a window type

‘air conditioner.

5.4 Electrical

The existing electrical service to the shredding plant
will ‘have to be supplemented with a new:1500 KVA,
480v/227v, 3HP, 60ﬁZ trénsfofmef; furnished and installed
by Florida Power and Light co. This transformer replaces
a 500 KVA located ;n WMI's substation vault. Power dis;
tribution 'is bréken into two motor control-centers; the
oné for dry-end eqﬁipment ié located in the class-
ificétion building and the one for wet-end equipment

is 1oéated in fhe laboratory building. All outside

and building lighting will be supplied with mercury

vapor fixtures, while the laboratory will be prbvided
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5.4 Electrical - continued

with fluorescent fixtures.

5.5  Utilities
©5.5.1 Domestic Water
: The water requiremént for this faéility will.
Y be supplied from a 100_GPM deep well and pump.
The system will consist of: a deep well, a
‘ | | 7% HP pﬁﬁp;'énd a water metér. The weli will
‘ be located in fhe southeast corner of thé
site. | |
5.5.2. Fuel 0il

A SOOOléallon fuel éil storage ténk and gear
pump will accommédate the anticipated start—ﬁp
fuel requirements for the;watef heatef.r The.
tank will be lécated adjacent to the labora-

tory building.

Revision #1
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5.5

Utilities - continued

'5.5.3 Water Heater
A péckage hot Water heating,system sizéd fqr‘
2.5 x 10° BTU per hour at 1409 F. rise will
sdpply the process wifh tﬁe necéssary.heat
requiremeht.

5.5.4 Instrument Air

A package ihstrumént air compressor will be.

provided tb supply 10 ACFM @ 115 psig dry

air for all instruments.

vWastewater/Sludge Cake DisPoSal

Except for the moisture lost in the sludge cake off
the screen, the system is designed to recycle'loo%
recovered water, thus minimizing_make-up water and

heat requirement.

" The sludge cake and the recovered floatables, along
- with fines dust from the dust collectédr, will be trans-

ported to WMI's landfill conveyor for disposal. This

will be in compliance with the State of Florida and

Broward County Pollution Codes.
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SECTION 6.0
ESTIMATE

General
This estimate is cléééified by JCI's standards as
a preliminary capital cost type estimaﬁe-and ié
suitable‘fdr'budget appropriation. _It is based
on phe flow diagrams (kD—2,;3 énd 4); the site
key plan (KD—6).and the equipment facility arrange-

ment drawingb(KD—S).

The estimate includes: site work, classifying

building, storage silo, construction of two (2)

dicesters, ‘with two equipment structures, laboratory
building and all required process equipment. ‘There

are fifty-five new pieces of equipment.

All items were priced on December, 1975 and January,
1976 to obtain costs of equipment, materials and
subcontract labor. Allowance for unforeseen

and escalation are itemized separately and indicated

at the bottom of the estimate.
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~ Section 6.0
Estimate

General - continued

The original preliminary estimates (5/16/75 and

"10/24/75) were used as a guideline in developing

unit costs for material, labor and“escalation.

Paragraphs 6.2 through 6.28 define the development

of the estimate by major accounts.

- Equipment

Virtually 100% of the equipment was priced accor-

ding to telephbne and personél vendor contacts.

Verbal inquiries were based on general desériptiqn of
capacify and se;vice performance design'data
indicated on the flow diagréms and equipment‘index.
No written'inquiries were issued for thislgquipment'
estimate. The equipment_véndors'supplied thei; best

recommendations and cost estimate for the item

.described. Written confirmation of all verbal

inquiries were requested and have been received

for backup to this estimate. These guotes are




Section 6.0

Estimate

Equipment - continued

a préliminary*budget'type with a range‘of'+5 to’

+15%.

All equipméﬁt is defined on the flow diagrams and
equipment index. The three equipmeﬁimpackage systems

of the estiﬁate are defined as follows:

Package A - Storage Silo Package

Package B - Air Classifier Package

Package C - Water Treatment Package

Subcohtracts

The subcontract coStsiare'a developédcost’which
includes labor, material, overhead, profit,
payroll insurance and taxes,ysmall‘tools and |
coﬁsﬁmablés.' At this point,‘no detéiléd'drawin§s
have been prepared to submit for subcontractor
gquotes: The iabbrAcostS'aré Based on‘JCI‘é"
iﬁ—house déta, ﬁhit mahhédrs) and—subcohtraét 

experience in the State of Florida.  Labor costs




Section 6.0 ' _
Estimate ' ‘ , ,

6.3

Subcontracts - continued

‘used were per existing agreements and current '

wagé rates. The various direct craft labdt;ratesi'
will éxpire in the'secénd qnafter of 1956; Their;-
increase appears to be in a range of 10% to 20%.
All direct craft labor rates beyond June of 1976
ara included within thelescalation. All equipment
installation, instrumentation, site prepatation,
concrete, structural steel, buildings,.electrical,

piping, insulation, painting and'any other'speéialties

will be subcontracted in the specified activity or

grouped by}jurisdiétion. This has been developed

_ for the proposed method of accomplishment of

this project (Subcontract Scope Intent) in Section. 7.0
of the report. At the end of the section, an estimaté

breakdown by the subcontract bid packagés has been

- developed along the activities in the scope intent.




Section 6.0
Estimate

Instrumentation

This has been baSgd on the instruments indicated on
flow diégrams.énd priced by telephone‘for éur:ent
unit costs. The labof and materials‘ofvinStalla?
tion were factored from the instrument cost

according to JCI's historical data.

Site Preparation

This includes clearing and grubbing, stripping and
compacting the site;-soil testing, roadways, and
dewatering of the site. Lineal and area take-offs

were made from the site plan. The £fill material

cost was priced by telephone,




Section 6.0
Estimate o o

6.6

tquantities taken off from the site plan, general

Concrete

The concrete material was based on cubic yard

equipment arrangement and-Skétches for équipment/
building foundations/floor slabs and equipment pads.
The concrete was separated by category such as'slaﬁs
on grade‘foundations, etc., and PriCed acco¥dingly.

A special wear resistent topping for the stoxage’silo
floor is included in this acéount. Labor and material

guantities were calculated from JCI experience. The

"overall unit costs were checked with local sub-

‘contractors of the area.

Structure Steel

The structural steel requirement for the weigh

feeder and filter structures were based on. a take-off

of tons of steel from preliminary sketches. This

account also includes equipment/pipe supporting




Section 6.0
Estimate

6.7  Structure Steel - continued

steel and all miscellaneous items for platforms,
handrail, ladders, etc. The cost was based dn

unit quotés per ton of steel erected.'w

6.8 VPrefab Buiidinds,
This,includes the classifying and laborgtory
builaings; the take-off was(on a square:foot unit
cost according to a local supplier of prefabricated

buildings.

6;9 Electrical.
| The electrical subcbntractvéosts are based on the
development of the single line diagram and, a take-
off from the equipment ar;aﬁgement drawings for
conduif.and wire, switchgeaf,"yard/buildiﬁg
lighting,'COntrois.and motor control centefs}

The electrical account was éeparated by category




Section 6.0
Estimate

6.9 . Electrical - continued

of material and current unit costs Were_appiied.for
material and labor. These units were checked with
the local subcontractors in the area. The other

hardware was priced by telephone.

| 6.10 Process Piping

A conceptual take-off was made from the flow diagrams
and equipment arréngement for lineal feet of pipe,
and number and size of valves. Fittings were
factored for this type of installation._ Material
was priced on current unit costs. The labor and
materials of instaliation'wereﬁdévelOped from

JCI's historical data in the State of Florida;

6.11 Insulation

The insulation for pipe covering and the walls was

based on a take-off and priced according to current

material and labor costs, per JCI data.
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Estimate

6.14

Paintingv

This includes structural/miscellaneous steel,
non—insulafed pipe, touch up of shop painted
equipment and prefabricated buildings, and

painting of non-shop painted equipment.

Laboratory Equipment

This includes a complete laboratory for monitoring
such factors és: pH;.any required wet chemistry
vprocedures; suspended solids;.composition of
shredded material, etc. The equipment pficing

was checked by telephone.

Unallocable Labor

The unallocable labor account will include a
security'guard service, surveying and layout, and
general clean-up of the site at the end of con-
struction. The cost used for surveying is an

actual expenditure due to services required for

Title I.
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Estimate

6.15 Insurance, Taxes & Permits

‘The all risk insurance and building permits réquired
~are included to cover ¢onstruction permits. This
account includes sales/use tax for equipmentland

materials procured for the project.

6.16 Construction Equipment

This account includes’ equipment rental for sub-
' 'contractofsh including operators, and will be

allocated to the respective subcontracts.

6.17 Temporary Construction

This includes temporary field office, power and

lighting and OSHA regquirements as required.

6.18 Expérimental-Proqram

The experimental progfam waé-performed to devglop
a positive means of mixing the contents in the
digesters. This includes aétpal expenditures for

a used tank, piping fabricator services and

tank erection.




v

Section 6.0
‘Estimate

6.19

6.20

| shop drawings, and on-site field inspectibn'during

Professional Service Title I

This includes all basic design engineering of the
prdcess flowsheets, équipment general arfangement,

and other supporting preliminary activities. The

costs used are actual expenditures for this report.

Professional Service Title ITI

This includes all detailed engineering design,

procurement of all equipment and long delivery

material items, the preparation of subcontract bid

~packages, and the preparation of an operation and

maintenance manual.

Professional Service Title IIA & B

This includes all chécking, approval of vendor

construction.




Section 6.0
Estimate

6.22

Construction Manadéﬁénti
fhis includes all the éervices tbvéuéefvisé>the
génst?uctioﬁ of_thévétoject, éwéra all.sqbcontracfs,
expédite énd inspect the equipment; as necessafy}
to meef the échedulg, project cost control, pay all
invoices, as well as other accounting functions to
service the client and provide property records..

Reimbursables Titles I, II, ITIA & B

This includes all. project related travel for
engineering personnel, blueprinting, printing of

documents for bids, purchase orders, long distance

v

telephone calls, telexes and per diem of field

inspector. The Title I. costs are actual expendi-
tures and Title II and IIIA & B are estimateéﬂfor'

thevbalance of Phasé I.

Reimbursables Construction Management
This includes all travel for personnel involved in

project management, purchasing, cost control and

Revision #1
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Estimate

6.24

Reimbursables Construction Manadement — continued

administration services related to the project site,
expediting, blueprinting, printing of purchase sub-

contracts, long distance telephone calls and telexes.

Allowance for Unforeseen

This is an allowance based on the definition of the
various elements that Qere priced for this prelimi-.
nary budget estimate. It is considered an actual
cost anticipated to cover unforeseen costs, éxcluding

scope changes. ERDA has given guidelines of 15%.

Escélation

ERDA has given guidelines of 14% for 1975, 10% for

1076 and 8% for 1977.

The estimatéd elapsed célendar time during which certain

fractions of the equipment or subcontracts are'placed

are as follows:
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Estimate
Escalation - continued
- Equipment - 30%: January, 1976 to March, 1976

- 20%: March, 1976. to June, 1976
- 50%: June, 1976 to October, 1976
Subcontracts = - 100%: June, 1976 to June, 1977

Direct labor rates used,ih the'estimate are based
on prevailing Florida labor rates and until June of

of 1976.

Fee
The fee percentage coveringIengineer/construction
management for the project are;v

10% Phase I - Professidnal‘SerQices Activities

4%% Phase II- Construction Management and
Construction Activities

ot

ERDA has given guidelines to be used; however,

final number will be negotiated.
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6.28 Prime Contractor Cost

This cost item includes WMI's services and costg for
a projectfmanager, contract administratidn, in-house
consﬁltants, accounting/secretarial{ outside
consultants, labor overhead, transportation, per

diem, general and administrative expense and fee.

6.29 .QuantitatiVe Analysis

6.29.1 Equipment
- 55 new pieces
6.29.2 Site Preparation
1.3 acres (cut and fill)
1100 ‘square yards paving (asphalt)
5135 cubic yards sand fill
6.29.3 Concrete
278‘cubic'yard5'

'6.29.4 Structural/Miscallaneous Steel

15 tons'of steel
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6.29

anntitative Analysis

6.29.5

6.29.6

6.29,7

6.29.8

Exclusion

Buildings Preféb_"

CIaSsifying Building 2000 SF
Laboratory Building 750 SF

Electrical
535 HP connected
Piping

3800 Lineal Feet '
Average Pipe Size of 5"

Insulation
160 Lineal Feet of 1%" for Pipe Covering

9100 Square Feet 3" for Edquipment

tovEstimate

Piling
Underground Obstructions
Fencing -

Fire Protection

Power Transformer
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‘ . 6.30 Exclusion to Estimate

Advertising of Subcontréct Bid Packages

Printing of more than twenty (20) Bid
Packages per inquiry.

Overtime Premium .
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6.31 Estimate Summary

Item ﬁo.

P-102, 103, 104
K-201, 202
 F-601

MB-701 thru 709
K-801

F-1203, 1204
T-1301, 1302

T-1401, 1402

. H-1701

MX-2001, 2002
MF-2101, 2102
X-2301

X-2601

MM-2701, B-2702,
V-2703, F-2704, 2705

MS-2901, 2902

‘MV-3001, 3002

B-3401, BD-3402

F-1201, 1202

Description

Pumps
Compressors
Shredder

Belt Conveyors

‘Blower

Filters
Digesters

Tanks

~ Heater

Mixers
Weigh Feeder
Flare

Trolley Hoist

Misc. Equip.
Screw Feeders

Vibrating
Feeders

Equip. Pkg. A

~ Screens

Sub-Total -

Sub- Total
“Qty. Material contracts Cost

3 9,500 1,200 10,700
2 ‘62,100 1,600 63,700
1 16,000 16,000
9 222,500 12,200 234,700
1 1,600 1,000 2,600
2 59,500 8,300 67,800
2 187,500 187,500
2 6,500 500 7,000
1 . 10,300 800 11,100
2 2,100 200 2,300
2 12,300 1,060 13,300
1 10,809 1,200 12,000
1 900 200 1,100
5 7,600 3,500 11,100
2 12,300 600 12,900
2 5,700 600 6,300
2 273,560 273,500
2 41,900 6,600 48,500

©$481,600 $500,500  $982,100

Revision #1




Section 6.0

- Phase T & II

Estimate
6.31 Estimate Summary - continued
‘ Sub- Total
Item No. - Description Qty. Material contracts ~ Cost
(Sub-Total forwarded from preVious page) 738,900° 961,600 1,700,500
?rofessional ,
Serv. Title T 115,500
Reimbursables :
. Title I 12,500
Professional ‘
Title II 172,375
Reimbursables ’
Title II 7,300
Prdfessional ' _
Serv. Title IIIA & B 53,619
Reimbursables .
Title IITA & B - 8,350
Construction
Management 70,467
Reimbursables Const. Mgt. 13,458
. Allowance for ﬁnforéseen 244,931
Escalation 196,300
Fee Phase I 40,370
_ Phase  II. = . . 98,620
JCI Total Cost ©$2,734,290
WMI Total Cost 143,656
Project Cost -
- $2,877,946

Revision _#1
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Estimate
6.31 ° Estimate Summary - continued
| ; Sub- - ,Tofal
~Item No. ’ . Description '-‘:”Q§X'Q Material contracts Cost
(Sub—Totél.forwarded from previous page) v N 481,600 SQQ,SOO ' v982,100
F-3501;'FX—3502 Equip. Pkg. B 5 103,800 10,600 114,400
F-3503, F-3504, - .
FK-3505, FV-3506
Fv-3507
V-3601, A-3602, Equip. Pkg. C 2 1,800 500 2,300
P-3603 : ' S ‘
v Instrumentation - 11,400 - 5,600 17,000
Site Prep. | a r 42,800 4 42,800
Concrete . - | 45,100 45,100
Struct. Stl. | 40,800 40,800
Prefab Bldg. : 27,300 27,300
Electrical ‘ ' 30,400 ‘ 129,800 . 160,200
Process Piping 50,500 71,400 -121,960
Insulation ' - © 7,400 - 7,400
Painting o | . 11,700 11,700
Lab Equipﬁenf_ B 15,000 | | ﬁ15,000
Unall. Items & Labor. - 22,800 22,800
Sales Tax & Ins. . 44,400 ‘ 44,400
VConstruction Equip. o 18,000 - '18,600
Temp. Constrdétidn ' l15,400 - 15,400
Experimental Prog. 11,900 {1,900
Sub-Total - $738,900 $961,600 $1,700,500

Révis ion #1




6.32 ‘TITLE ITI - ESTIMATED PROJECT
DIRECT LABOR & OVERHEAD BREAKDOWN

6.32.1 FOR DETAIL DESIGN

Direct Labor Costs

Personnel: ' ' Manhours

Engineering Ménagér 120

Project Manager ' 480

Project Engineer 300

Process/Environmental 120

Piping | ‘ 868

Mechanical 900

Structural - | . 1,150

Civil/Architectural ' ' 324

Electrical _ 948

Instrumentation _ | © 106

Purchasing . 300 10.35 3,105
Secretarial 150 4.55 683

Cost Control | 20 19.35 187

Estimating : ‘ 100 . ©9.35 935

Scheduling . 40 9.35 374

Secretarial N ' 200 ‘ - 4.55 : ‘910

Accounting 100 ' 6.75 : 675

Total Manhours o 6,226

Total Direct Costs ' ‘. E ‘ o . ’ $65,58§

Labor Overhead Costs

Overhead 80% ' ‘ - | $81,986
Fringes 25% : ' ' )

Total Professional Services Title II - Detail Design ' : $147;575



6.32  TITLE II - ESTIMATED PROJECT
" DIRECT LABOR & OVERHEAD BREAKDOWN
-

6.32.2 PREPARATION OF AN OPERATIONS & MAINTENANCE MANUAL

Direct Labor Costs

Personnel: . k Manhours ‘Rate 'Tdtal
Projeét Manéger ‘100 $14.00 $ 1,400
Project Engineer. S 7230 11.50° 2,645
Support Engineering & |
Technical Writers 500 11.50 5,750
"Secretarial - , 270 4.55 1,228
Total Manhours | | 1,100
Total Direct Cost - _ : , ' $ 11,023

Labor Overhead Costs

Overhead 80%

Fringes 25% . o - o $ 13,777
Total Professional Services Title II - O/M Manuél $ 24,800
Detail Design - 6,225 $147,575

0/M Manual ' , 1,100 24,800

Grand Total Professional /
Services Title II : 7,325 v $172,375

Revision #1




6.32

" TITLE II - ESTIMATED PROJECT.
DIRECT LABOR & OVERHEAD BREAKDOWN

6.32.3 REIMBURSABLE COST BREAKDOWN

Travel - Site trips, meeting at ERDA for Project Manager,
- Project Engineer, Admlnlstratlon Personnel, JCI's
in-house consultants.
Air Fares:
2 round trips Chicago to Washington at $125 each
| 4 round trips Chicago to Fort Lauderdale at $202 each
1 round trip Mountainside, N.J. to Fort Lauderdale
at $188 each :
1 round tr1p Pasadena, Calif. to Fort Lauderdale
at $344 each
2 round trips Pasadena, Calif. to Chicago at $280 each
Car Rental:
Approxiﬁately $25 per dey at 15 days
Lodging & Food:
| Lodging $25 per day,.food $20 per day or
$45 per day at 15 days
Printing
Prints for Bid & Buy Documents
Specifications
Purchase Order
Communications
Long Distance Telephone Expense
Telexes
/
Total

8

$7,

Totals
$- 250
S 808
S 188
$ 344
S 560
$2,150
$ 375
S 675
$1,050
$1,450
$ 750
$ 300
$2,500
$1,500

100
$1,600

300



6.33  TITLE ITIA - ESTIMATED PROJECT DIRECT LABOR
& OVERHEAD

6.33.1 CONSTRUCTION RELATED SERVICES

-

Direct Labor Costs

» . Manhours . . Rate : Total
Personnel: ' :
Project Engineer - 12000 61150 § 1,380
Instrumentation - ‘ _;A 24 - 10.45 j- 250
: o .o . .
Structural . : 50 ©10.45 - 522
Piping | ' | .60 - 10.45 627
Mechanical - | 100 10.45 1,045 :
Electrical . 30 | 10.45 © 313
bArchiﬁectufal | | i 45 , 10.45 209
Material.Controlv ' - ' .100 6.70 ' - 670
Estimating . . s 100 v N 9,35 ,  | 935
Total Manhours o | v 604
Total Direct Cost o - | s 5,951
_LaBbr Overhead Costs
Overhead 807% ‘ ,
Fringes 257% : o : ' $ 7,438
: Total Professional Services Titie ITIIA - Related Services | $ 13,389

Revision #1




6.33 TITLE IIIB - ESTIMATED PROJECT DIRECT LABOR
& OVERHEAD : v :

6.33.2 INSPECTION OF CONSTRUCTION:

Manhoﬁrs Rate Total

Project On-Site Inspector - 1,200 $10.40 $ 12,480
Project On-Site Clerk o » 1,200 - 4,50 _ 5,400‘
Total Manhours4 2,400 |

| Total Direct Cost : . - . | $ 17,880
Labor Overhead Costs
Overhead 80% . ‘ : :
Fringes 257 _ , 8§ 22,350

Total Professional Services Title IIIB - Inspection
of Construction 4 $ 40,230

Revision #_




6.33 TITLE IIIA & B - ESTIMATED PROJECT DIRECT LABOR
& OVERHEAD '

6.33.3 'REIMBURSABLE COST BREAKDOWN

“Totals
ITTIA ~ Printigg: |
Operatidns &'Méiﬁtenance Manual ' ' $ 500
Vendor Equipment Prints ' o i $  250
" Sub-Total ITIA , _ ' . _Y- $ 750
IIIB - Per Diem
- On-Site Inspector & Clerk . $7,600

Total - | : o $8,350

Revision #1




6.34 PHASE II - CONSTRUCTION MANAGEMENT
- ESTIMATED PROJECT DIRECT LABOR
& OVERHEAD COST BREAKDOWN

6;34.1. IN-HOUSE CONSTRUCTION SUPPORT

Direct Labor Costs

‘Manhours

Personnel:
Engineering Manager - ' 40
Construction Maﬁager _ 200
Project Manager _ 950
Project Engineer . 200.
Purchasing ., ‘ 550

Secretarial 7 » : . 200
Cost Control | , v - 200
Scheduling . | 80
Material Control - : - ' '66
Secretarial . o o 200
Accounting - | | 300
Tétal Manhoufs ' 2,980

Total Direct Cost

- Labor Overhead Cosfs

_Overhead 80%

Fringes 25%

Total Construction Management - Phase II

Rate

$16.00

12.60

14.00

11.50 -

10.35
4.55

9.35

9.35

6.70

4.55

6.75

Total

$ 640

2,520
13,300
2,300

5,692
910

1,870 -
748
402

910

2,025

$31,317

$39,150

$70,467



6.34 PHASE II - CONSTRUCTION MANAGEMENT o
' ESTIMATED PROJECT TEAM

i : ‘ 6.34.2 REIMBURSABLE COST BREAKDOWN

: | Totals
Travel - Site trips, meetlng at ERDA for Project Manager,‘ o
Purchasing, Cost Control, Admlnlstratlon personnel.
Air Fares:
2 round trips Chicago to Washington at $125 each ' 8, 250
16 round trips Chicago to Fort Lauderdale at $202 each ©$3,232
4 round trips Pasadena, Calif. to Fort Lauderdale S
at $344 each - : $1,376
' $4,858
“Car Rental:
. . \
Approximately $25 per. day at 30 days - o - $ 750
Lodging & Food:
vLodglng $25 per day, food $20 per day or : ‘
$45 per day at 30 days 4 - $1,350
; : ‘ $2,100
Printing
Prints for bid and buy documents .‘ ' o . $3,500
Purchase Orders - o : © . 500
Progress/Cost Reports -~ . o _ 250
Miscellaneous ‘ $ 100
‘ ' $4,350
Communications
Long Distance Telephone Expense $2,000
Telexes o . $ 150
. : . 82,150

Total o - B - $13,458




Section 6.0
Estimate

6.35 Prime Contractor Cost for Phase I,
Title I, II, IIT and Phase IT

Total
'Direct Labor _6528 Hours . | $ 61,440
Labor Overhead‘at lO%~ 1 6,144
Transportation 17,336
Per Diem - ' 16,460
: , Consultants
; i Dr. Pfeffer | 10,000

Arthur Anderson Co. o
Accounting & Systems Inputs 10,000

General & Adminigtrative

Expense Direct Labor at 15% _ 9,216
$130,596
Fee 10% | | ‘ 13,060

$143,656
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SECTION 7.0
'SCHEDULE
General
The Overéll“Projéct‘Sumﬁary S¢hédulé presented in

this report is an activity schedule indicating the -

‘

“major professional service tasks for Phase I and

the proposed method of accomplishment for construc-
tion during Phase II. This project will be imple-
mented on a turnkey basis with engineering, pur¢hasing

and construction management.

A

Phase I includes detailed design; construction related

services and on-site inspection of construction. An

~estimate of professional service hours of 10,329

hours to complete Phase.I.

Phase IT Will inciude construction managemeht (in-
house construction support) and_construction by sub-
contracting these acti&ities. It is eStimatéd thafn
2980‘hours for construction management and the
subcontract activities will faké'19,600 mahhours §ver

a six (6) month'period ofvconstruction.



Section 7.0
. Schedule

7.2 . Phase I . ‘ ‘ ' :.* ' '
This Pﬁase of the projec£ will be monitored by, work
task activities for each Title on the JCI Engineerinq
~and Design Progress Scheaule. This schedule willx
indicate by an "S"l Curve.the percent complete} the
hours expended per period and the weighted percent

complete for each_task activityv

Title II Tasks

- Project Management
Project Engineering
Design Calculation
. . Drawings

Specifications

' Bid Package Preparation
Bid Analysis

Purchasing Equipment
Definitive Estimate
O/M Manual

Title ITIIA Tasks

Project Engineering
Approval Edquipment Drawings.
Approval Material Drawings
Material Control ‘




Section 7.0 -
Schedule

7.2

Phase I - contihued

Title IIIB Tasks

On-Site Inspection
Inspection Equip. Received
Inspection of Subcontractor
Performance
Inspection of System Testing
A total of forty-five (45) detail drawings, twelve
(12) instrumentation loop and detail sheets,

thirty-nine (39) equipment specifications and

seventeen (17) general spécifications will be pre-

' pared during Title II, Detail Design. The preparation

of equipment  and subcéntract bid packégés and fhe
procurement of all process equipment is included

in the task activities to complete this Title.

In Title IIIA, construction related éervices will

be defined‘with task activities of véndor
equipment/méterial draWings for approval; Title\IIIB,

on-site inspection includes the inspection of sub-




"Section 7.0
Schedule
7.2  -Phase I - continued
contractofs perfdfmance of construction activities;
the inspectién of procéss equipment received at
thé éite; the inspection of system testing before

start—-up of the proéess.

7;3 Phase II
The construction management“taSk,acti§ity includes
the following.in—house‘tasks fof awarding subcontracts,
coordinating and monitoring ail constrgctioh activities.

Construction Management

Project Management
Coordination Engineering w/Construction
Purchasing Subcontracts
Bid Analysis
. Coordination of Const.
Progress Réports
Accounting
Final Testing/Acceptance

The construction activities are divided into eight (8)
major subcontracts covering:site survey; soil testing;

site preparation and paVing; concrete; steel (fab-

rication/erection)-digestér'erection and painting;




Section 7.0
Schedule
‘7.3 phase II - continued
electrical: piping equipment_installntion-and
'insulation; prefabricated buildings; and fabrication/
erection of the storage siio; The "Subcontract Intent"
outline defines the constrﬁction task activities of
each packaée to accompliéh the construction. The
soil testing and sitevéurvey activities have been
completed during Title I. The site‘survey éctivity
will be required again during Phase II to establish
the work point and base iines.for layout of this

facility.

JCI has interviewed local subcontractors to qualify

them for competitivellump éﬁm bidding_of all construction
activities as outlined in the "SubqontractAIntenthA.
subcontract bidders list has been prepared by JCI

with more than three bidders for each bid package.
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Schedule

7.

~ Project Monitoring

A detailed bar schedule will be prepared indicating

all task activities for detailed design, procure- "

ment and construction. This bar schedule will

implement the use of JCI's standards for monitoring

a project of thié'maghitude.

All task activities will be indiééted.showiﬁg early:

start dates, length of duration and early finish dates
for these activities. Circles, triangles, sQuares and
letter symbols will indicatef the,issue for approval,
inquiry, award and construction Qf all engineering and

purchasing documents for the project.

A overall time/cost '"S" curve has been prepared

indicating the cash flow through the completioh of

' Phase II. The curve shoWn,is:thevfprecasted early

start valuation curve.

Revision #1
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' SUBCONTRACT INTENT OUTLINE

January, 1976 L

Project No. 05-1372
WASTE MANAGEMENT, INC.

POMPANO BEACH, FLORIDA

A.S.E.F. Solid Waste to Methane Gas’

JACOBS CONSTRUCTORS, INC.
22 West Madison Street
Chicago, Illinois 60602



SOIL TESTING ' o Spec. No.

Scope of Work No. 1372-50-2
1. Furnish all soil testing,as required, per specification.
2. Furnish analysis of all soil testing.

3. Provide recommendations of foundations in report form.

SITE SURVEY ~ Spec. No.

Scope of Work No. 1372-50-1

1. Provide required survey drawing of the area as per
specified.

2. On drawing, indicate all topography lines, roads,
existing buildings, utilities and vegetation of the
area.

3. Provide bench mark and base lines.

4. Site drawing to be certified by a Florida registered
Land Surveyor. ‘

5. Provide platting of property for Broward County
"approval. v '

. - 5100~-1
SITE PREPARATION & PAVING ' : Spec. No. 5000-3
: Scope of Work No. 1372-50-3

1. All rbugh grading, stripping and clearing of area.
2. Furnish and compact all fill required for the site.

3. Furnish and compact all subgrade fill for roads, etc.



SITE PREPARATION & PAVING - continued

4. Provide unit prices for additional fill and compaéting.

5. PFurnish haullng of any excess materials elther on 51te
or off site.

6. Provide all finish grading of existing‘sub—base for
roads. '

7. Furnishing and installing of all additional sub-base
material required. ‘

8.. Furnish and install all bituminous pav1ng as per
specification. :

4200-1
4900-1 -
5200-1
5400-1
5400-2

_ CONCRETE, STEEL hABRICATION/J:.RJ:.CTION ' 5600-1

MISC, CARPENTRY . . . .- . Spec. No. 5900-1
: ' ‘ . Scope of Work No. 1372-52-1

1. Furnish and install all concrete for work required.
2. Provide all nécessary formwork.

3. Provide dewatering where necessary. .



CONCRETE STEEL FABRICATION/ERECTION

' MISC. CARPENTRY L v—;c'ontinu.ed"

4.

10.

11.

This subcontractor shall prov1de the concrete for the
following items:

Pipe Supports

Footings

~ Piers

Foundation Walls

Equipment Foundations & Pads

Slabs on Grade _

Concrete Curbs & Covers

~ Floor & Wall & Cover
Concrete Finishes
Sealing & Caulking of Concrete 1tems

Furnish and install all necessary reinforcement such
as reinforcing bars, chairs, ties, straps, dowels,
wire mesh, etc. ' '

Furnish and install all embedded anchor bolts complete
with washers and nuts required for structural steel
members and equlpment,as required.

Furnish and 1nstall all angles, channe , plates,
sleeves, etc., embedded in concrete poured by this
subcontractor.

 Prime all exposed embedded metal as per specification.

Furnish and install all required damproofing, water-
proofing, waterstops, and vapor barriers,as required.

Furnish and install all expansion control and
construction joints.

Provide the proper finish and lepes on all concrete
work as ‘required.



STEEL FABRICATION'& ERECTION - continued

24. Furnish and install metal decklng required for weigh
» feed structure.

Spec. No. 5600-1
Scope of Work No.1372-56-1

PRE-FAB BUILDING

1. Furnish and install a complete pre-fab building,
as per specifications.

2. Provide all shop prime painting and field touch-up of.
weld points aftér erection.

ELECTRICAL | - Spec. No. 6100-3
‘ Scope of Work No. 1372-61-1

1. Furnish and install all grounding, as required.

2. Furnish and install all above and below ground elec-
trical conduits and wire.

3. Furnish, install and connect all light fixtures,
including lamps.

4. Connect.all control and power wiring to all eguipment,
as furnished by JCI, or equipment furnished and
installed under other divisions of associated
specifications.

5. Install, connect all electrical equipment such as
motor, control centers and switchgear, as furnlshed
by JCI. :

6. Furnish and install miscellaneous electrical hardware.

7. Provide and install, as required, any communication
systems, telephone and fire alarm systems.

8. Provide all electrical connections for 1nstrumentatlon.



D.

CONCRETE, STEEL FABRICATION/ERECTION . _
M1Sc. CARPENTRY _ _ .~ continued

12. Cure all concrete as per specification. .
13. Provide all required sealers and hardeners.
14.' Provide all field engineering‘1ayout'required

(bench marks and base lines will be provided
by JCI).

15. Provide ail excavation for foundation.

16. 1Install all'pipe.and eqguipment sleeves in
concrete floors.and walls, as required.

17. Provide all concrete test cylindérs and reports
of all concrete; as,required.

18. Furnish and install special floor topping for storage
silo, as specified.

STEEL FABRICATION & ERECTION .

19. Provide all shop drawings,ras'required, for approval.

20. Furnish and install all structural steel, pipe
bridges, platforms and miscellaneous steel, as
specified. '

21. Furnish all miscellaneous equipment supports and
architectural steel. '

'22. Provide all chute work,'spéut'work; and any

miscellaneous spouts.

23. Provide all shop prime painting:



F.  ELECTRICAL - continued

9.
10.
11,

12,

13.

14.

15.

16.

Furnisn:and install all required miscellaneous
supports.

Furnish, install and connect complete, ready for
operation, all motor starters contactors, relays,
receptacles and pushbuttons, etc.

Furnish, install and connect control panels, as
required. ' :

Furnishing, installing and connecting a 480/277
volt service from new pad mounted transformer that
is furnished and installed by utility ¢tompany.

Complete wiring system for lighting and power, as.
shown on drawings, including panel board, conduits,
wires, outlets, wiring, devices, etc., for a complete
and fully operable lighting and power system.

Complete connection of all motors, apparatus and.
electrically operated devices, as shown on electrical
and mechanical drawings, unless otherwise indicated.
Verify mechanical drawings before submitting bid.

Trenching, backfilling and compacting for electrical
work. ' :

" Adjustments and testing of the electrical work.



'PROCESS & UTILITY PIPING

1.

& EQUIPMENT INSTALLATION Scope of Work No. 1372-62-1

Install, as per specification, all pipé[ valves,
fittings required for complete piping system.

NOTE: All specialties, pipe, valves, instruments
' by JCI.

Install all instrhmentétion and instrumentation

piping, as required.
Install all pipe supports.

Provide all hoisting, scaffolding and shoring,
as required.

Furnish and instéll all wood blockihg in hangers
and sleeves to pot pipes at required elevatlons

" for pipe insulation.

Set, align and level all equipment that falls
under the jurisdiction of pipefitters.

Furnish and 1nstall pipe ‘sleeves in masonry.
walls.

Furnish and instail all nécessary counter-flashing,
as required. :

Provide initial start-up flushlng and testing
of all systems.

6200~1.
6200-2.
6200-3
6200-4
6300-1
- Spec. No. 6600-1:




PROCESS, UTILITY PIPING

- 10.

11..

12.

13.

14.

. 15.l

l6.

17.

18.

Provide all excavation, compaction and backfill
for all underground pipe. v

Furnish and install a complete new water well
with pump. ‘

Unload, store, protect, assembly set, shim,

align, fasten grout all process equipment conveyors,
screens, feeders, magnets, pneumatic system, etc.,
as shown on drawings.

Install all chute work, spout work, and. any
miscellaneous spouts.

'NOTE: Spouts provided by JCI.

Install all steel equipmeht supports and hangers.

‘NOTE: Equipment supports by JCI.

Provide all hoisting, scaffolding and shoring;_
as required. :

Set, align and fasten in place the mobile
laboratory.

NOTE: Laboratory furnished by JCI.

Provide all testing, run-in and start of all
equipment. ' '

Furnish and install fire hose stations, as
required.



INSULATION

19.

20.

21.

H. PAINTING

Furnish and install all pipe insulation in accordance
with specification..

Furnish and install all equipment insulation in
accordance with specifications. '

Furnish and install all coverlng and jackets for
all 1nsulat10n.

Spec. No. 6500-1

Scope of Work No._1372-65-1

1. Provide all finish painting onvpipe and equipment.

2. Provide all sealing of concrete block walls.

3. Provide all cleaning and priming before finish coat,
‘ ‘as required. ‘
I. SOLID WASTE SOTRAGE SILO : Spec. No. |
i : ' : Scope of Work No. 1372- -1
\ N | ‘
| 1. Furnish and install complete storage silo with
| all mechanical equipment, as per specifications.

2. .Furnish complete electrical controls and accessoriés.

3. Provide design and load requ1rements for foundatlon

design.

NOTE: Foundation design by‘JCI. ‘Foundation by
: concrete subcontractor.



- Section VIII
~ APPENDIX




Attachments

1

2

SECTION 8.0

APPENDIX
Description

Equipment Index ‘ - 7 pages
Drawing Index , ' . KD-1-0
Specification Index Listing 8 pages

- .
Outline  Equipment Specifications for
Item Number:

- MB-701, B-3401 (Equip. Pkg. A),
MB-702, F-1201, F-601, F-3501
(Equip. Pkg. B), K-201, P-101,

V-2703, K-202, P-102, P-103,
V-3601 (Equip. Pkg. C), H-1701,
F-1203 and F-1204, P-104, K-801,
X-2301" '

General Outline Design_Specifiqatioh for:

Site Preparation = 2 pages
Electrical . 3 pages



_JACORS CONSTRUCTORS,INC.
CUSTOMER

wW.M. |,

LOCATION POMPAND BRACW, FLA.

EQUIPMENT INDEX

pasg 2 _or
PROJELCT OS =172 -

DISCH ARGE CONVEYOR

REV,

DATE 1576 BY
-y SERVICE [paio [srec DESCRIPTION SUPPLIER REMARKS
™ TROMMEL HEAVIES <b-Z PE.YT coORVEYOD A Wbk, 1.5 L PH.; 200

LOADING SKIRT,

TROVGHRIVG |DLER

DISCHAROLE cHVTE,

VPPRPORTING
STRUCTURE , REDVCER , V- =]
DRIVE SGUARD,

¢ Uz HP MoToO
MB-70 ™M - ) [T Y8 EBLT CONVEYOR, Z4&™" WiD& , 1.5 TPH.lZa'
GCONDA HREDD TROVGHING IDLERS, LOADIW g Kutrl
C\SCHARGE CHUT
k hT PRIVE |
hEQ?T CECONDARY SHREGCDING KO- 2 CoER- | Si2&, cAPACITY o T.PH.
\ w; DRINE, DRIVE GavARD, ¢ |00 HP MeTOR.
MB-1o4 FR < SHREDD KD-Z BELT CONNEYD wmmama. o7
<X R cownvVEYoK. TROUGHING IDLERES, Gn o
DISCHAROGE CHV uPJ’oQ.Tlu(,,
STRUCTVR REOVCER, V-BELT ORIVE ,
DRAI\WE GUAR ! MNP MoTOR.
MB-Jo] | SRCONDARY SHAGPOERA | KDL BELT ConVRYORA: 24" Wiom 7 T.PH.y 20°
\ 1 TROVOGHIY —OoAD I
FEAD CONVEYOR. DISCmA
ST N
SRI\VE GJV
ool EEgcer _To AR KO- 1 T EEDER, 20" WIDE TP H.
CLASSIEER WITH (2 MA c.ug-rs-ra-rA\.Powfk 250 ATy
=== ) ] Kb-2 AR CLASESTFIER, _;];-fau %bgqmrz
OF oW LS & A MAXIMUM 0§ PARTICLE SIZ&, |
. W/ OmRIVE & 1T HP MOTOR.
3 c K6-Z BLOWER - 14,000 _CFM FoRwisneo witH___ 1
AERRATION FAN

1w/ ORIVE, DRINE GuARS, P2oHP MOTOR

ITEM e, E-3501




cuc'roua w/. M.1.

LOCATION FEMPARS BEACH, FLA.

EQUIPMENT INDEX

REV. -
DATE 5% oY £74

Clacn ARGE CONVETOR

-y sERvicE PaiD |orec DESCRIPTION SUPPLIER REMARKS
IO SRRSO DRD WASTE KO-% BE.T CONVEYOR; @O "WIOE, 718 T.PH. W/
e Y 20° Taouon\uu_\gi&%, TAKE-UP ), WALKWAY,
CONTINUVOUG HOOD, SUPPORT BEMNTS, LOoADING
SKIYT, DI1SCHARGE CHUTE | REDUCER,
DRAN \J o [2 HPF MoTOR .
B IR |SHREDVDED WASTE w“P-Z B ToN QTYEBQEEI c_ggi ;,li% poTIOM
TORAMAGE L STORAGE BIN CAPACITY 294,000 CV.FT.
(2)MOTORS & 1§ wWp =30HF ToTAL,
-3 W <p-2Z PURLISHED wWiTn
STORAGE ECAIM ITERM Ne. B-240
] lecowvEYOR
4
.Mg'-%__I KD-2 T TOR-CONV oL -H
i FE go To CLASSIEICAT) c.t.ﬁé-rgg i
f BUILDING 1ODERS, TAL‘-E-uIJ WA LIKWAY, coufmupu
. HooD, SUPPORT 5‘i’nucTu26.LaAmu
HXIRT, DISCHAR =Y EDV &\
X DRINVE , OR\W ! MoTOR . i
™-270) [ FELROVS TALS KD-2 SELE cL.EAunJ SUSPENDOED MAGNET
REMOVAL g%l [P AN [ Y% [y N
SHRLEPOERD wA§ X3 \ Rtbuc YARD,
TOYAL MAGMNET PoweR.— 3. 380 WATTR
MV-300)| SHRED WASTE KO-Z VIBRATORY m\—»ﬁﬂw o "Ch.
FEECER TOTROMMEL CAPACITY 10 T.PH. WiIiTH (4 ,
SCREEN MAGLETS -~ TOTAL POWBR . 500 WATTS
O] [SHREPD&D \NA%TE D -2 TROMMEL SCREEN 3 & PIA X 20L&, [ROTALY
C-ASSITICATION SCcRERN , 10 T.P.H cAPAc\rY. w TRINNION
ROVGRS Rot.\..ﬁD TiR CHARGOGE
Hopp " ] '~ = ~ B¢
MBT08] TROMMEL FINES Kp-2




ONSTRUCT, WC PASE 2 2
CUSTOMER _W.M.I.___ EQUIPMENT INDEX PROJECT 051322
LOCATION PSMPAND BEACH, FLA. REV. ,ﬂ
DATE i-12-76 BY f,Z :
Inlll SERVICE PRID |OFEC DESCRIPTION SUPPLIER REMARKS
“7%08) C LA T ERIR cYcL.on®m |[KD-2 EICLONE B-0" DiA. W WAL FORMISHED WITH
SEPARATOR INLEY FLANGED , FLANGED CONE ITeM Ne.®-2501
DISCHARGE y FLANGE AIR OUTLET, INLET
WINER, 8 DSUPPORY SDTAND
F-I5R/|DO ST COLLECTOR KD-¢ EARRIC COLLECTOR, CoNTINUOLUS CLEANING FURNISHED wWiTHA
TiPE 14,000 CFM. & 1400 SQ. <LoTh iTeM No. E- 2501
AREA , W/ DUST HOPPER ;SUPPORTIN
STRUCTURE & /2 vWP SHAKER MoTofl
FCISH ODUST cOLLECTO (&4 Kb-72, BLOWER - 4000 CE M WiTH FURN SHED wWiTH
VACUUNM FAN V- LT DRIVE , DRIVE GUARD, 7Y2 HP \TEM Wo, F-35%01|
MoToR, INLET £ OUTLET PULTWORIK
FV-3E0d OV ST CoLLCecCTol <p-2 ROTARY AIRLOCK, SV ZE L7 w17 wivr FURNISHED WiTH
It | AR LOCK ELEXI® L TIPPED VAVE S ,» DRIVE, ¢ ITgM Ne. F-3501
: 12 e MoToR. i
¢
MEN- 3507 CYCLOWE AIRLOc KK <D-2 ROTAEY AIRLOCIL, SITtE 42" % 42" WiTrl PYKN|PHEO WITH
ELEx I & TIPPED VANES, DRIVE, 4 TEM Ne. F-3501
1© HP _MoTogR.
TOB | TROMMEL FINES & AR KD-Z BELY COWNVETYOR, 29 WIDE | 2 T.P.H., 207
CLASS\EIER HNEAVIES TROUVGHIWG \DLERS, WOADING SKIRYT,
TRANSFEFER CoNVEYOR CISCHARGCE CRUTE,; SYPPORTIN
. STRVCTURE. EDJUCER,; V-B6&LT DRWE ;
DRIVE GUARD , 2 HP MoToR . £CONV. RO OD.
109 RAE SOURCE RECOVERY [ KD-2 BELT CONVEYOR; 24"WIDE ; 2TPH, , 20° -
CONNEYCR TO LANDFIWY TROUGCRHING \DLERS , O ADING SKIRT,
CONVRTIOR PG CHARGE CHUTE, SVUPPORTIVNG STRVYCTVKE,
REDUCER , V-BELY DRIVE | DRINE GUARD,
24P MoYoer , ; COWNEYOR HooD.
IMF- 2101 DIGESTER WEIGHFEEDER [ KD -2 FEEDPER PELT CONVEYOR W/ WEIGH\NG DEVICE )
WAE <2102 24"WIDE, OTo&R TPHy ToTALLY FEQL.QiED
HOoUSiW W/ INLET 4 oUTLET ELANGED
CONMNRCTION, SUPPORYT LEGS, PRIVE, DRIVE
UARD, & (Y2 HP MOoTOR.
g;z_vg;m:_g_L FLROVE METALG <p-T DUuMpP HOPPER WITH WHEELS, CAPACTY
1 WCONERY FROM MAGNET R CuY. MO, 7




__JACORS CONSTRUCTORS | INC.

or 7
mn geT QS-137g

TANK

. xn
CUSTOMER WM | EQUIPMENT INDE X
LOCATION POMPANS BEAZH . FLA. ag v
0ATE 5Tk ovf7£
",3‘ SERVICE PaID |srec DESCRIPTION SUPPLIER RENARKS
O INSTRUMENT AR § |[RD-3 AR COMPR. Ll 351
PoANT AR Wi TN W
] SAFETY VALVE, INTA | hal
DRIVE, UARD, & 2 HP MOTOE W/SLI i_gﬁ_g _
V=210 WATER TREATMENT wKD-2

WATER TREATMENT TANIK B GAL. CAPACTY
WINLET ¢ OUTLET MOZZLES, ¢ COVER .

K402 COMPEESSED GAS [KD-2
FOR DIGESTER

QAS COMP §5$ oM
4— ao SCFM ¢ 7 0mm W z T

\LE _2.50 oYOofR
SVLIDE 5A§E .

Rl DpoasTRIL AL KD-3 SIL.ENCER
| X-204) COMPRESSOR S1LENCER
"B 101 |SERVICE WATER PUMP <b-% WELL PUMP 100 _GPM 1o ET. T.5.H.

VERTIicAL TOURBINE TYPE, AUTOMAT ¢

FoeoT VALVE STRAINER, & 1z HP MOTOR

(V=360 WeELL WATER TREATMENT | KD -3

WATER _TRE /\TME.NT TANK 55 AL CAPACTY

w/  D1sSsS v NCz bASKl'T'Z AND t.owl

e BV E

A0 WELL WATER rgegmggr <D-

TANY, AGITATO

RAC

BURNISHED WiTH
S YY)

- WELL WATER TREATMENTIK.D- %

v\g_-r_;iyu(_q POMP O -G G PH, &£ ipo PS.1. &,

EVRNIPWED WwWiTH

TAMK To WATER HEATER

ITE&M Ne. V-2601

w/ DIAPHRAGM HEA (9]
Y/ NRY) /2. 4P MoToR,




__JACOBS CONSTRUCTORS, INC.

pasE S

or 7

CUSTOMER W Mt _
LOCATION FPOMPAND BEACH, FLA

EQUIPMENT INDE X

PROJ E€CT o©S5-1372

SOFT, THDH. "NO-CLOG"

u'r; e evELL
-y SERVICE PaID |sPEC DESCRIPTION SUPPLIER REMARKS
SO HEAT WBel WATER KD-2 wATERJ:u;Aii Z.5S MM BETU/HE. , W7
FOR PDIGESTERS » DUAL BURNER FOR mAS & oL, ou mD\cA'roEQ
NOW WATER ALARM AND SHUT' OFF ,
AND 1WTEGRAL EXPANSION TANK,
WATER "IN TEMP. = 76 *F
WATER “"o0vT" TEMP. = 200°F
WATER FLOW 3 &2 &P M
3
P-102 [FUEL 0\ STORAGE D-3 GEAR PUMP 0. & &GPM. &€ 280 PSS/ &G.
TANK To HEATER w/ /4 WP MOTOK,
T 1401 | NATER HEATER Evec KD 5 FUEL oIl STORAGE TANK £000 GAL,
- Ol STORASE TANK CAPAGTY B-0% 1L -0 L. W/INEET
' §OUTLET MOZ2LES, MAUFOLE, VENT,
3 mACE GLASS ) & SOPPORTS
g
[P-162 | SLUDGE TAWKEE To Wb 3 UGB GE UNLOADING PUMP 30 G PM. =
ClOESTERS TYPE POMP

W/ COoUPLING JARD , PASLGPLATE £

1'/2 Hp MoTOR




_JACOBS CONSTRUCTORS, INC,

PAGE & OF 7
CUSTOMER _~W.M.I. EQUIPMENT INDEX PROVECT O05-127
LOCATION POMFPAND EBEAC [ASH Fl.A : REV
DATE \- 1275 BYEZL
iy SERVICE P&ID |SPEC DESCRIPTION SUPPLIER REMARKS
X280 DIGESTER GAS BURNER | KD-& GAS BURDER - CAPACITY 300 S.C.F.M.
. Ot METWANE & CadBon DIOXIDE MIATVRE .,
IK-B01 | PORNER GAS SLOW KD-& BURNER BLOWER- 200 $.€. F. ME
<. P w/ DRIAVE, DRIVE aUARD,
1Y% He "MoToOR 'L SiPE BASE
OO, B GESTER FLOATABE KD-& | |MIXER W/ MALNE TYFE MPELLER
F MX-2002 MIXER I~ CLUDING MOUNTING BRACKET, SHAFT
. & V2 P MoOToR
| ea—— J -
H" o| GESTER TAWKS Kp-4 INSULATED D loaSTeR TANIKESG ET I.O, * 27 F1,
k NHitabd W/ DOMBRD ROOFE, FLOATARLCES (=)
e . REMOVAL COMPARTMENT, ~NTERIOR
: FERI\PHUER AL TPROoUGI  Eofk FLOATARLES
N_ET & OoUuTLET oz‘z_\_ﬁS\
SLUURRY QPuUT _ET NOZL MASC,
. LpsT&urv\guI NOTLZLES AT RoOoOr, N
E ! CEDRE SoR®W ELANGED CONMNN. y §
" ; MAN*—\Obhb wW CoOVERS : )
[MS-2%0I[y FEED OF DRY AnD |KD-4 O eMESTER FEECER _SCREWS 2947DIA.
MEDL) WET MATERIAL 10 W/ INLET cHUTER §NOT2LES, TROVGH,
DLORSTER. CONN. FLANGE T DIGE .;rgszg REDVLER:
V-BELYT DRIVE, PRIVE &aYARD) ¢ il
= -P MQTQ{L
E-02 C1 GRS TER FLOATABLES [IKB-4 LI&QUI D VIBEAT NG SCREEN 24 %24
TioN) W/ FEED FLUM LI@UID COLLECTING
i HOPPEIZ; MQI‘OE éu N-BELT
O RV W ) A N
¢ Y~ HP MOTQL -




JACORS CONSTRUCTORS, INC.

7 or 7

cusvonu_u._hgg-_z_ﬁ_r.? EQUIPMENT INDE X PROJECT 0S-127
LOCATION Pmom ~ b e PLA. RE V. J
DATE \T13-7¢6 OV £/

o SERVICE PaiD |srec DESCRIPTION SUPPLIER RENARKS
?E!;rg SOYERY FEED T O Xh-4 Dics oY Cow WH] TYH '
ME-Z SCREEN FILTER ADJVSTAR. R, NLET & hd™ &

i INoZZLE, & OPEWw ToP
- WO ALY <-4 CYUINDPRICAL SCREEN FILTER ATPIA, %
E-1204 EEEA&ATIQ}J ol U, W/ $oL1DS DIELhA_\&_QE__DocT'OR
. BLADE, DIRECT COVPLED SPEED REDU(LER,

] V2. HP MOTOR , We&LDRD STEEL :

! CHAS 1S ) Hiisp;mr_iicﬂou w7

- _INLET PifPw, BOoTTOM DISCHARGE.
I T-1402 | SCANEN FILTRA. KT-& RECYCLLE WATER TANK 2000 &AL.
i RECYCLE WATER CAPACITY 5'-0 DIA, » 18~0" Hiar ,
;‘ THoW® TAWK W/ OPEWN TO0P , &£ ouTLGT NOZZLE.
ALY Bg‘giggz WATE L <D-& RECYCLE WATER PUMP 1® _To 2600
, T U8 D ES Gn P ™A o £T. T.D.M. w,/ 7Y% HP M oTOR
KodeOl] Mo ST NIy o KO- & V74 TonN CAPACITY HoiST , MOTOR
: NUOTRIENT BAGKS OPERATED , FooK MoU D. 40 FT,

o PAWLETS el BTy W/ "PUYUSHOBGUTTON COMNTRQ

confDdD Y D. \o

GLGBALED T Ro-LEY w/ OPERATOR

CHAIN ST, LEWVLLTH.




GENERAL TITLE-I

ELECTRICAL TITLE-T

KD-|

DRAWING INDEX SHEET

KD-2

FLOW DIAGRAM - DRY END

KD-3

FLOW DIAGRAM - WET END *|

KD-4

FLOW DIAGRAM — WET END *2

KD-5

GENERAL PLANT LAYOUT

KD-6

PLOT PLAN

AD-2

SITE PREPARATION PLAN

ED-|

SINGLE LINE DIAGRAM

CcD-10

SITE BORING PLAN

DIGESTER GAS MIXING EXPERIMENT

ARCHITECTURAL TITLE-T

AD-|

SITE SURVEY PLAN

NCLWSED IN
Te-I ™

AD-2

SITE PREPARATION PLAN

AD-3

PUMP HOUSE PLAN & ELEVATION

AD-4

WALL SECTIONS & DETAILS

MECHANICAL TITLE-T

MD-I

GENERAL ARRANGEMENT— PLAN AIR CLASS|FICATION BLDG.

MD-2

GENERAL ARRANGEMENT=MISCELLANEOUS PLAN $ SECTIONS

MD-3

GENERAL ARRANGEMENT—-SECTION ¢\_ONG|TUDINAL ELEVATION

MD-4

GENERAL ARRANGEMENT—PLAN, STORAGE $ RECLAIM

MD-5

GENERAL ARRANGEMENT — SECTION, STORAGE & RECLAIM

MQR-e

GENERAL ARRANGEMENT—PLAN, PUMP% FILTER HOUSE

MD-7

GENERAL ARRANGEMENT —SECTION, PUMPé FILTER HOUSE

MD-8

MISCELLANEOUS DETAILS-CHUTES & SUPPORTS

STRUCTURAL TITLE-T

CD-I

FOUNDATIONS FOR BELT CONVEYORS éTRANSFER TOWER

cD-2

RESOURCE RECOVERY BUILDING FOUNDATION —PLAN

cD-3

RESOURCE RECOVERY BUILDING SECTIONS ¢ EQUIPMENT FDNS.

CD-4

WASTE STORAGE BIN FOUNDATION PLAN

CD-5

WASTE STORAGE BIN FOUNDATION DETAILS TUNNEL i ENTRANCE

CD-@

SLUDGE TANKS, DUST COLLECTOR Q PUMP FOUNDATION

cD-7

DIGESTER TANK & PUMP HOUSE PLAN

CcD-8

DIGESTER TANK REINFORCING DETAILS

CcD-9

PUMP HOUSE REINFORCING DETAILS

SD-1

PLATFORM BETWEEN DIGESTERS £ STAIRS TO GRADE

SD-2

SUPPORTS FOR OVERHEAD PIPELINES

SO-3

MISCELLANEOUS EQUIPMENT SUPPORTS

ED-2| PLOT PLAN-INCOMING SERVICE & GROUNDING

ED-3 | SCHEMATIC DIAGRAM SHEETY|

ED-4 | SCHEMATIC DIAGRAM SHEET*?2

ED-5| POWER LAYOUT SHEET¥*|

ED-G| POWER LAYOUT SHEETY 2

ED-7| POWER LAYOUT SHEET*3

ED-8| LIGHTING LAYOUT SHEET?*)

ED-9 | LIGHTING LAYOUT SHEET*2

EDH0| FIXTURE £PANELBOARD SCHEDULES & SYMBOL LIST

PIPING TITLE-T

PD-l | PIPE GUIDES & ANCHORES

PD-2| RIGID ¢ ADJUSTABLE PIPE SUPPORTS

PD-3| DUMMY EXTENSION SUPPORTS

PD-4| PIPE BRACKETS, GUIDES e SUPPORT LUGS

PD-5| FIELD SUPPORTS

PD-@| HOSE RACK DETAILS

PD-7 | PIPING PLAN- DIGESTER*I & FLARE STACK

PD-8| PIPING PLAN-DIGESTER*I £ *2 £ FILTER/PUMP HOUSE

PD-9| PIPING PLAN- SLUDGE STORAGE AREA

PD-0| PIPING DETAILS & SECTIONS-DIGESTERS *1, ¥ 2 £FILTER/PUMP HOUSE

PD-I1| PIPING DETAILS & SECTIONS-DIGESTERS*I,*2 € FLARE STACK

PD-12 | PIPING DETAILS & SECTIONS -SLUDGE STORAGE AREA

PD-I13| MISCELLANEOUS DETAILS

PD-14[ UNDERGROUND PIPING PLAN & DETAILS
INSTRUMENTATION TITLE-II

TIA-1 INSTRUMENT |LOOP SHEET

IA-2 | INSTRUMENT LOOP SHEET

IA-3 INSTRUMENT LOOP SHEET

IA-4 [ INSTRUMENT LOOP SHEET

IA-5]| INSTRUMENT LOOP SHEET

IA-G| INSTRUMENT LOOP SHEET

1A-7 | NOT USED

IA-8 | NOT USED

IA-9 | NOT USED

IA-10| NOT USED

1A-11 | INSTALLATION DETAILS

1A-12 | INSTALLATION DETAILS

IA-13 | INSTALLATION DETAILS

[A-14| INSTALLATION DETAILS

1A-15| INSTALLATION DETAILS

IA1G | INSTALLATION DETAILS

g Als|cipiEjoji1]2]3]la ele

CLET (ir41)

amp

=

T.ADA. ;

O [1-1927|ISSUED FOR TITLE I D g
DATE DESCRIPTION el ]

A.SEF. SOLID WASTE T0 METHANE GAS

WASTE MANAGEMENT INC. — SOLID WASTE REDUCTION CENTER
POMPANO BEACH, FLORIDA

FOR —

UNITED STATES

ENERGY RESEARCH & DEVELOPMENT ADMINISTRATION

[ PRIME CONTRACTOR

Waste Management, inc.
900 Jorie

Brook, mnos 60521

JACOBS CONSTRUCTORS, INC.

DATE
11-19-75

PASADENA, CALIF. CHICAGO, ILL. MOUNTAINSIDE, N.J.
ISSUED FOR CONSTRUCTION Al 'ED FOR ISSUE
By WMl By ERDA
DRAWING TITLE
DRAWING INDEX SHEET
PHASE-T
DESIGNED BY DRAWN BY REVIEWED BY Al Y
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NONE
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SPECIFICATION
&
SCOPE OF WORK

'INDEX LISTING

Project No. 05-1372

WASTE MANAGEMENT, INC.

POMPANO BEACH, FLORIDA

[

A.S.E.F. SOLID WASTE TO METHANE GAS

JACOBS CONSTRUCTORS, INC.
22 West Madison Street
Chicago, Illinois 60602




SPECIFICATION & SCOPE OF WORK INDEX LISTING

EQUIPMENT
SPECIFICATION NO.

100-1

100-B

100-2

200-2

200-1

700-1

TITLE

Deep Well

Centrifugal Pump

Gear Pump

Gas Compressor

Instru. Air Compressor

Belt Conveyors

ITEM NO.

P-101

P-104
P-103

P-102

K-202
X-203
X-204
K-201

MB-701
MB-702
MB-703
MB-704
MB-705
MB-706
MB-707
MB-708
MB-709



SPECIFICATION & SCOPE OF WORK INDEX LISTING

. EQUIPMENT
SPECIFICATION NO.

600-1
800-1

1000-1

1200-1

1200-2 -
1300-1
1400-1
1400-2
1700-1
2000-1
2100-1
2300-1

2600-1

(continued)

TITLE

- Shredder

Gas Blower

Screen Filter

"Trommel Screen

. Liquid Vibrating

Screen

Digester Tank

Fuel 0Oil Storage
Recycle Water Storage
Tank . . :

Wéter Heater

Mixer
Weigh Feeder

Gas Flare

Hoist

. ITEM NO.

F-601
K-801

F-1001

- F-1002

F-1201

‘F-1202

T-1301

T-1302

T-i401

. T-1402

H-1701

MX-2001

MX-2002

MF-2101
MF-2102

X-2301

X-2601



SPECIFICATION & SCOPE OF WORK INDEX LISTING

(chtinued)
EQUIPMENT |
SPECIFICATION NO. ' TITLE = . , ITEM NO.
2700-1 | . Ferrous Magnet MM-2701
2700-2 : ‘Dump Hopper B-2702 . \
2700-3 : Water Treatment Tank V-2703
2700-4 Overflow Weir F-2704
o ' : : F-2705
2900-1 ' Digester Feeder Screw MS-2901
: : : MS-2902
3000-1 .. . Vibrating Feeder MV-3001
- S o MV=3002
3400-1 ' Storage Silo . " B-3401"
' - w/Drag Conveyor BD-3402
3500-1 | . Air Classifier F-3501
o System ' FK-3502
‘ F-3503
F-3504
 FK-3505 |
FV-3506

FV-3507



SPECIFICATION & SCOPE OF WORK INDEX LISTING

(continued)
EQUIPMENT _ S S
SPECIFICATION NO. "TITLE o ' ITEM NO,.
3600-1 , '© Water Treatment System - v-3601
' ' ‘ - : A-3602
P-3603
4002-1 B Thermometers
4003-1 . Pressure Indicators
4005-1 : Differential
' ' Transmitters .
4005-2 g " Rotameters
- 4005-3 v Locally Mounted
' Flow Instruments .
4005-4 ' ' . Receiver Gauges
4007-1 ' - Level Transmitters
4007-2 _.‘ Field Mounted
' ’ Controllers
4010-1 - : Pressure Relief Valve
4010-2 - - A Flame Arréster
4012-1 : Scam Type Annunciator

4200~1 ' ' Siding and Deéking




SPECIFICATION & SCOPE OF WORK INDEX LISTING

(continued)
EQUIPMENT :
SPECIFICATION NO. TITLE o o ITEM NO.
4900-1 . . Architectural Building

: Specialties
5000-1 | Sitework
.5100-1 .Paving
5200-1 , Concrete
5400-~1 ‘ Structural Steel
5400-2 ' Miscellaneous Steel
5600-1 | frefab Builaing
5700-1 : Air'ConditiOn Window
Unit
5800-1 Dﬁct Work |
5900}1 _ Special Floor ToppIng
6100-1 | | Electrical |
6200-1 , : Proceés_giping
6200-2 | " Above Groﬁnd Pipe
Fabrication/E;ection

6100-2 " Motor Control Centers

6100-3 ‘ ~ Control Panel



COPE OF WORK INDEX LISTING

SPECIFICATION & S

EQUIPMENT
SPECIFICATION NO.

6200-3
6200-4

. 6300-1

6500-1

SCOPE OF WORK

 6600-1
- 7000~-1
1372-50-1
1372-50-2

1372-50-3
1372-52-1
'1372-61-1

1372-62-1

1372-56-1

(continued)

TITLE

Pipe Testing

.Pipe Construction

~Insulation

_‘Equipment/Pipe_
Painting
Building
Equipment
Pipé

Underground Pipe"
Laboratory Equipﬁent
éite Survey |

Soil Testing

Site Preparation &
Paving '

Concrete, Steel,

and Painting
Electrical
Piping, Insulation R

& Equipment
Installation

Prefabricated
Buildings

ITEM NO.

T-1301, 1302




SPECIFICATION &

SCOPE OF WORK INDEX LISTING

SCOPE OF WORK .

1372-34-1

1372-86-1

1372-86-2

(continued)
TITLE o - ITEM NO.
Solid Waste Storage B-3401
Silo Fabrication/ '~ BD-3402

Erection

Gas Mixing Experiment
(Fabrication)

Gas Mixing Equipment
(Exection)



RUCTOR

SPECIFICATION SHEET

ole)
JACOBS

yooe 20 TROUGHEY BeLT

CoONVELRR,

emow _LVAMT/  INTGREAGE

maATEmMAL | SHREDDED 5041/0 NASTE

cnnunnmm INTERMITTENT T KEEP S/Lo FULL

REMARKS: __éa.'L__OI Bl , COMPLETE wWiTH ZELT

/.ag,_.gsg nsggm»_/g 49553.: GRAVITS THKEL P

watemaL 75 er |
enenr __ 5= /0 L08./cu.PY: TENP. amsignt 70 o
oze =G NOMINAL Sz €  WITH OVERSIZE RAGS
£ PLASTICS.
CHARACTERISTICS S TIN W, 2,
ogsmee :
CAPACITY 75 - Ten « woisTuRt __ 23 NYOA,
REDY.
CORRECTED - orsen oLsIen
Iy FacTon Ton.

wWK.
sgavice 2 (HRS./ DAY) S (OAYS /3R )
oPEAATY

REFERENCE COMPONENTS
OWe. NO. (@) omve asstyay PALEYS LIDRICATION
MFG. Anive SHAPTS WALEWAY
vhtoucen starmes seLTIng
WOTOR TARZUP na.-n:‘“
* /.
D Qe SRS

CONTINUOVS HeoD,

70 SILO

-———

CONTINUOUS
HOOP.

DRy Y REDUCE MO 20 L COUPLING . G “»d [aX4
CONTINY ' EYOR - ESIDE  WhLEWAN : .
| g&c!ﬁﬁ:S“ﬂ&‘? NG BENTE. . . _ SECTION=A ELEVATION ,
e EEEEE— _ . wsve | Voagum. wo. | 4PPVYD. wviene
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.. I . R S
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- BELT CONVEYOR T P 1 i




 JACOBS CONSTRUCTORS, INC.

CUSTOMER Waste Management, Inc. proJECT 05-1372rem B-3401 i

| LOCATION __Pompano Beach, "Florida oave_1/13/76  ,os 05-1372
service Storage of Primary Shredded Solid 8y WD PAGES PAGE
NO_ enze LENGTH Waste coos SPECIFICATION

A live bottom non-bridging type storage bin to store: ' ;

Material: Unclassified primary shredded solid waste
Particle Size: 6" nominal with oversize plastics and
» rags,shredded glass and non-ferrous matls.
Characteristics: Stingy, sluggish.
Moisture: 25% max. (inherent)
Temperature: Material comes out of primary shredder
and travels about 300' on belt conveyor
going thru three transfer points and is
cooled to almost ambient temp. of 70°F.
Service: The bin will be fed @ 65 T.P.H. max. on
a day-to-day as needed basis during
week days. On weekends, storage bin will
supply on a 14 hrs. draw off no feed
basis. Draw off rate @ 5-10 T.P.H.,
14 hrs/day, 7 days a week!
Instantaneous _
Combustion: Vendor shall make recommendation to
avoid instantaneous combustion if any.
Bridging Problem: Anti-bridging devices shall be
, , incorporated into bin design.
Live Bottom -
System: Shall ensure positive reclaim system.
Draw off conveyor shall be part of the
P : bin system and shall be designed for
s variable discharge rate of 5-10 T.P.H.
‘ Capacity: : 175 tons
! Bulk Density: 4#/cu. ft. conveyed; 10-15#/cu. ft. stored

i REMARKS

RPN e v e

iﬁwmHQIE;__EQLALMbiDWsystem;shallmbe_sﬁp.lied”completewwith bin .
structure, mechanical material reclaim system, draw off . _ ..
conveyor, motor drives reducers and control system.

1 NO DATE . g REVISION

SORM LS



__ CONSTRUCTORS INC.
e ]

SPECIFICATION SHEET

JACOBS
N REFERENCE
mmm MB-702 ntanacs orve)| owe. Ho.
MFS.
Tee 5.1.7___5_344_9&;_/’6 ONVEYOR wiTH SLEATED AELT »

rnom _STORACE P/ DISCHARCE

L Zrormcl ssﬁﬁéﬂ FEEDER.
margmaL SHREPPED SotL/O WASTE

wATEMAL __25__'r

VHEOUCEA

v0TOR

VOL ti

) smve asseyaLy (3) PrLve
vinive

1

COMPONENTS
LIBRICATION
(4)snarts X(®) waLxway
OL L G saLTING
(8) Taxgur ) accassemizs
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JACOBS CONSTRUCTORS, INC,

customer Waste Management, Inc. PROJECT 05-1372 mem F-1201
| LOCATION . Pompano Beach, Florida DATE 1/13/76 _J08 L '

SERVICE Trommel Screen for Shredded Wastey WD __PAGES ~__PAGE
i NO __ezg 6 -¢ Lenote 20'-0 __coos SPECIFICATION

Trommel-Screén for following application:

Material: Ferrous Free Shredded Solid Waste.
Feed Size: 6" nominal with oversize rags and plastics.
Screen Mesh: Expected 3/4" with provision to replace

drum sleeves for different mesh size along
the length of the screen.
Capacity: 6 - 10 T.pP.H.
Screen Thrus: Approx. 10-12% of in feed rate consisting of
_ . dust, ash, shredded glass and ceramics. ‘
Bulk Density: 10-15 #/cu ft stored; 4-7.5 #/cu ft conveyed

NOTE:-

1. Trommel to have provision for slope adjustment to vary retention
time of material.

2. Fines collection hopper and carry away conveyor shall be part
of trommel screen.

3. ©No dust shrouding is anticipated at this time but vendor to
make provision for future hood installation, if needed.

4. Unitto be complete with tires, trunnion, mounting base plate
" drive reducer, sheaves and motor.

|- 5. all rotating hazardous parts to be protected by guards as
. per "OSHA" requirements. ' :

4

L REMARKS

i

£ NO DATE ‘ N . REVISION




JACOBS CONSTRUCTORS, INC.

| CUSTOMER Waste Management, Inc. prosect 05-1372 yem  F-601

| LOCATION Pompano Beach, Florida DAYE 1/13/76 _Jos__ 05-1372
Tsrmyice Secondary ShHradding Of Solid Wiste By WD PAGES pags
O o1zE LENGTY cooE BPECIFICATION .

Secondary Shredder for following application:

Material:

Capacity:
Feed Size:

Outfeed Size:

Note:

Ferrous free primary shredded solid waste con-
taining glass, ceramics, oversize rags and non-
ferrous metals.

7 - 10 TPH N
6" nominal with oversize rags and plastics.

100% pass - 3" to 2" with possible adjustments to
control and vary the particle size.

1. The particle size is of prime importance in
this application. The sizing and type of
shredder shall guarantee a homogenous
controlled particle size output of materlal
under all operating conditions. :

2. Shredder shall include all drives, reducer,
motor and guards in compliance with OSHA
requirements.

DATE

REVISION o -

FORM 12




JACOBS CONSTRUCTORS, INC.

CUSTOMER

Waste Management, Inc, proJect 05-1372 rem_See Below

| LOCATION
SERVIGE

Pompano Beach, Florida " pave 1/13/76  JsoB_ 05-1372

Air Classification System sy WD PAGES PAGE

|_NO_

eize . LENGTH coot SPECIFICATION

1.

Material:

Characteristics:

& shredded non-ferrous.

abrasive glass dust.

Bulk Density: : 2-4#/cu. ft. conveyed

7-10#/cu. ft. stored

The -system shall consist of:

Air Classification System covering Item No. F-3501, FK-3502,
F-3503, F-3504, FV-3505, FV-3506 and FV-3507,
application:

for following

Secondary Shredded Solid Waste
Rate of Infeed: 5-7.5 T.P.H.
PaEFicle Size: : 100% -~ 3" with 606-70% paper,

glass fines

Fluffy, with some stringy material and

Effective air classification device to separate out heavies
with fine adjustments to vary degree of classification as
desired.

Adeguate conveying power to convey materlal a horizontal

distance of approx.

1807 and vertical 50’ thru 3-90° elbows.

A mechaniéal'separation_system with air lock to discharge into
"~ a-diverting spout feeding weigh feeders.

- A dust collector for dust removal and a clean air discharge
to atmosphere.

REVISION

3.

i 4.
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CONSTRUCTOREL |1 ¢
DATA SHEET FOR CENTRIFUGAL COMPRESSORS ’ 1
PURCHASER WASTE MANAGEMEAT 1ML  MANUFACTURER HofFmay
DESTINATION P MPAn/d BEACH | FLURIUA TYPEANDSIZE................c..c.es e
unT _GAS (oMPRESSUR SERIALNO. ................... SRR e
ITEM NO._K-202  NO.REQUIRED__Y _______QUOTENO. .................... ....pATE T
SERVICE v : ____PURCHASER ORDER NO . DATE ___
, PROJELT ©OB-IRT2
PROCESS REQUIREMENTS
Other Conditions
Normal Rated A B . C
GAS HANDLED . Cog +CHatH2 D) '
BAROMETER, psia o 14,7
STD CU FT PER MIN (14.7 psia—
60 F—Dry) P 4000
) OR BT 2RET
WEIGHT FLOW, 1b per min T thes B0
: . H20: w00
INLET CONDITIONS
Pressure, psia _ l 4 4 '7
Temperature, deg F l 4 O
Relative Humidity, per cent | SATYRATED
Molecular Weight (M) 2.1. 6 co
Cp/Cv (K))
Compressibility (Z.)
Inlet Volume, cu ft per min ' 536,[
DISCHARGE CONDITIONS - -‘(
Pressure, psia ‘ 3 e
Temperatre, deg F - M Nt 24y
Cp/Cv (Ks)
Compressibility (Z.)
N . Fd
ELELTH L Iy EYIY:
; g 3
HORSEPOWER REQUIRED BY DRIVER | 2 50 ‘
SPEED, rpm
ESTIMATED SURGE, ICFM ‘
(At Speed Above) LTI IS DOUIUIEN PRI NP ...
ADIABATIC HEAD (Hg)
. PERFORMANCE CURVE NO.
o . TRACE S gf HE A
CORROSIVENESS AND REMARKS REGARDING GAS [RACED gFf BE % ;




JACOBS RSN
CONSTRUCTORS, INC.

; ' . Froject No ¢g8«1312
FA\’S AND BL,OWERS

WASTE MANAQGME}JT INC POMPAND BEACH , FLORIDA
SERVICE BURNER BLOWER o
ITEM NO. . . K — 80 __ L
CPERATING CONDITIONS: = . .
, CGas Handled —  — __ _ . _ __ _ Cc_)_g_,_-i' CH4- +H20 VA?oR+HzS"Rﬁ<-t'rﬁ,

Barometer, PSIA _ . _ _ _ . __ _ _ (4.7
Weight Flow,.lb. /min. . .. _. _ _ _ __Z_____('.Oz 446,94 CR4-=17.00 “3_0:9 3%

© Std. cu. ft./min. (14.7 PSIA, 60F - Dry) _ - -

Inlet Pressure, PSIA . __ _ _ _ _ _ _ __ _ _ , 4.7 ,
Inlet Temperature, °F. _ _ _ _ _ _ . _ _ _ (4 O
Relative Humidity, (%) - _ _ _ _ _ _ _ _ _ SATURATED
Molecular Weight - — — _ . - _ - _ _ _ _ _ 21 66
Inlet Volume, CFM — — - -~ ___ _ __ _ _ _ _ 439.'7
Discharge Pressure — — — — _ . . _ _ _ _ : 0" wWo
Operating Horsepower . - - _ _ _ - —— = : 3

DESIGN:
‘Manufacturer — —— — — — — — —— — RooT5S

615

Model . . . __ _ . __ __

Type — == = — — — o o
Speed RPM _ __ . . o . __ ___
Outlet Velocity — —~ —— . _ . _ _ _ __ _
Rotation {(viewed from shaft end) _ __ __ _ - _
Casing Material . . . . _ __ __
-Impeller Material . __ . __ __ __ __ _ __ _
Shaft Material — — . — _ __ _ , STEEL.
Inlet Nozzle Size .. . _ _ _ _ _ __ _-_ - 4"
Discharge Nozzle Size . __ _ __ _ __ _ _ ' 4"
Discharge Posxtlon (observed from sha.ft end) g

CAST IRON

et

DRIVE: : .
Type (dxrect v-belt, etc. )_ — DIRECT
Guard— — —— — — . - - . . \/65'

P.R_IV_ER_BY e e e
Type . o o
Manufacturer e ——— .

Mounted By __ o o o e _ VENDAR
Horsepower _ __ __ __ __ __ _. _  __ _ _ ’ S
RPM . _ o o . . g
Enclosure . . _ . . .0 . . __ _ _ _. __OPEN ®R\F PROOF
Volts/Phase/Cycles _ _ _ _ __ o 460/ 3/60
7 v ]
ACCESSORY EQUIPMENT:
e e T oo Revision #1 7

eM MO, 104



CONSTRUCTORS, INKC
-]

JACOBS RECIPROCATING COMPRESSOR
DATA SHEET
CUSTOMER |/ < TE‘ M o 19 &4 ENIT TRC, PROJECT O3~ 13 172
LOCATION P;N\PHNO Bt:/%CH F»LC:Q-JQE DATE 1/6/75 BY EHH
senvucsn\)s;'rmgﬁmw Aﬂg_ ITEM NO. ¢~ zol

MFG'R-SIZE & MODEL

\? NCa T3 1

TYPE TAM KMoy m"ﬂm‘ﬂ!ﬂ'

NO. UNITS &

2JYYPE DRIVER g\ |

DESIGN REQUIREMENTS
FURNISHED BY |[MFGR[OTHER

GAS A CAPACITY, LBS/HR INTERCOOLER
MOL. WEIGHT 2, CAPACITY, MMSCFD INTERSTAGE PIPING|
"NT VALUE CAPACITY, CFMatSUCT| [, O CONTROL v
COMP ot SUCT SUCTION PRESS.PSIA /4, 7 DRIVER e
COMP at DISCH SUCTION TEMP. °F | &=t INTAKE FILTER
ALTITUDE, FEET [/ e DISCHARGE PRESS.PSIA] |15 V-BELT DRIVE & GRD

GEAR,BASE,CPLG,GRD

(=} %)

COMPRESSOR PERFORMANCE &

MATERIALS

STAGE T ARRANGEMENT SKETCH

NUMBER OF CYLINDERS 2, 4

BORE X STROKE 3/ x /S,

SPEED, RPM i

PISTON SPEED, FT/MIN.

PISTON DISPLACEMENT, CFM

COMPRESSION RATIO

VOLUME TRIC EFFICIENCY, % v

SUCTION PRESSURE, PSIA /4 7

SUCTION TEMPERATURE, °F &

DISCHARGE PRESSURE, PSIA /=

DISCHARGE TEMPERATURE, °F

ACTUAL CAP. CFM at SUCT. |0, &

CAPACITY, MMSCFD

BRAKE HORSE POWER OVERALL LENGH Soo%

ROD LOADING, ACTUAL, LBS OVERALL WIDTH 2 {

ROD_LOADING, MAXIMUM, LBS OVERALL HEIGTH &L 251!

VALVE VELOCITY, FT/MIN DIST. REQ'D TO PULL RODS

MATERIALS: CYLINDER TOTAL WT WITH DRIVER 5Qgi""
CYLINDER LINER UTILITIES REQUIRED
VALVES CONTROL VOLTAGE VOLT
VALVE SEATS INSTRU. AIR PSIG
PISTON
PISTON ROD COOL. WTR. P S| NORM/MAX
PISTON ROD PKG GPM [°F IN

NO. FIXED VOL. CLEAR. POCKETS COMP_ CYLS

NO. VAR. VOL. CLEAR. POCKETS INTERCOOLER

NO. SUCTION VALVE LIFTER ENGINE CYLS

AUTOMATIC CONTROL (DESCRIBE) [0 Fla | ST LD, Ty + 477 (=] OlL_COOLER

FoRotdt B UM T W/

6O GrRliatnd CAPRCITT HOoRIZoNTRA

65 Mg NAnoNpL BeARD RECEER  FRESDRE GrEE £ SAFETY Lt

DRIVER DESCRIPTION
2 NP, |7 5CRPM, TYPE 8 MAKE : Sl PREL. el NQUC’T‘"!D“J GsE’? R LZ
Lovous, 2 PH, &> &2 CYCLE[STM INLET PSIG OFTT CYLS "BOREX _ "STK
°RISE . _|ST™ ExH PSIG FT/MIN.PIST. SPD. BMEP
ENCLOFER) DR FRepn B [STM RATE LB/HP/HR |FUEL L.HV. BTU/CU.FT.
FRAME NO. ' WT. FRAME WT. FUEL CONSUMP. BTU/HP/HP
" GEAR(IF USED) HP SPEED AGMA SERVICE RATING CLASS GEARS

. s 181

o



JACOBS CONSTRUCTORS, INC,.

L CUSTOMER Waste Management, Inc. prosecy 05-1372 ;yem_ V-2703
| LOCATION Pompano Beach, Florida oavel/13/76  sos 05-1372

. lservicE Water Treatment Tank sy TG : PAGES. »
:_ wo sizg LENGTH cong BOECIFICATION R

~ Bypass chemical feeder with 3/4" IPT inlet and outlet nozzles and
| 1/4" IPT for petcock and 3-1/2" opening with cover for loading
briquette treatment with integral screen. Carbon steel construction.

Capacity 5 gallons.

|

L REMARKS e B
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JACOBS

CONSTRUCTORS,ING /
i aeme———

PAGE___OF PAGES

CENTRIFUGAL PUMP DATA SHEET
NOTE: O = INFORMATION TO BE COMPLETED BY PURCHASER; [1BY VENDOR

PROJECT
SPECIFIC

ESIGNO : API610___, Avs__o_., OTHER

0aTe V=776  mevision

no 0571312 remno._ P =101

ATION NO.

ING

POMPANO BEACHKH |, FLOR|IDA

pumpmen_LAYNE 4 BOWLER. size ano Tvpe 1140

_‘—_G—E_E_l_s's—nw. NO._

(FoR_WASTE MANAGEMENT SITE

uniT__WELL PUYMP _ SERVICE WELL WATER.

NO. PUMPS REQ'D._\__NO. MOTORS REQ'D_V__ITEM NO. PAOVIDED BY : MTOD BY
NO. TURBINES REQ'D ITEMNO._____ PROVIDED BY MTDBY,

OPERATING CONDITIONS, EACH PUMP

PERFORMANCE

vauio WELL WATER s gemarer, Noa._~_L9_‘_3___rmTeo_‘\_'CA;Lﬁ

PROPOSAL CURVE NO.

CASE-MOUNT: CJCENTERLINE [JFOOT (OBRACKET [JVERT. (TYPE)
SPLIT: JAxiAL ORAD; TYPE VOLUTE (OsGL OJoeL ODIFFUSER
PRESS: (JMAX. ALLOW, PSIG OF, JHYDRO TEST
-CONNECT: OVENT ODRAIN (OGAGE

IMPELLER DIA.: ORATED Omax.

PSIG

Orvre,_SEMI-0PEN

- DISCH. PRESS., PSIG Y RPM NPSHR (WATER)
PT, F, NOR. MAX. SUCT. PRESS., PSIG MAX. RATED EFF. 8HP RATED
SPGR.otPT_____ L DIFF. PRESS. Bm 1o ' TDAW MAX. BHP RATED IMP
VAP. PRESS. at PT, PSIA DIFF. HEAD, FT (@] MAX. HEAD RATED IMP
VIS. at PT, Ssu cP NPSHA, FT MIN. CONTINUOUS GPM
CORR/EROS. CAUSED BY NonNEg HYD. HP ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION . SHOP TESTS

NOZZLES SIZE RATING FACING LOCATION ONON-WIT.PERF.  OWIT. PERF.
SUCTION ONON-WIT. HYDRO O WIT. HYDRO
DISCHARGE ONPSH REQ'D. OWIT. NPSH

O SHOP INSPECTION
O DISMANT, & INSP. AFTER TEST
OOTHER

MOUNT: OBETWEEN BRGS [JOVERHUNG
BEARINGS-TYPE: [JRADIAL O THRUST

MOTOR DRIVER

LUBE: JRING OiL OFLOOD JOIL MIST [JFLINGER [JPRESSURE
COUPLING: OOMFR OMoDEL OGUARD

DRIVER HALF MTD BY: OPUMP MER O DRIVER MFR O PURCHASER
PACKING: (JMFR & TYPE (JSIZE/NO. OF RINGS

wp 1Y 2 rem FRAME
MFR
TYPE INSUL
ENC

'MECH. SEAL: DOMFR & MODEL AP! CLASS. CODE

TEMP RISE C
voLTs/PHASE/CYCLES. 460/3/ 6O

BEARINGS LUBE

FULL LOAD AMPS
LOCKED ROTOR AMPS
OvHs Ovss
VERT. THRUST CAP., LB.

VERTICAL PUMPS

[OMFR CODE . .
MATERIALS CASE/TRIM CLASS O . __(SEE API 610)
! —CAST IRON CASE I
8 -BRONZE IMPELLER B
S —STEEL INNER CASE PARTS
C —11-13% CHROME | SLEEVE (PACKED)
A —ALLOY SLEEVE (SEAL)
h —HARDENED WEAR PARTS
t ~FACED SHAFT 410 A1S| - S
X -
BASEPLATE: [J NONE

AUXILIARY PIPING

" OCW.PIPEPLAN.____Ocu; Oss.; OTUBING, OPIPE
OTOTAL COOLING WATER REQ'D, GPM______O SIGHT F.I. REQ'D

PIT OR SUMP DEPTH O 30!

MIN. SUBMERGENCE REQ'D. 0_3_0_____' !
COLUMN PIPE: [JFLANGED [JTHREADED
LINE SHAFT: JOPEN [JENCLOSED

BRGS: DBO%D LINE SHAFT

BRG. LUBE @WATER (JoIt. (OGREASE
FLOAT & ROD OC.8.05.5. OBRZONONE
FLOAT SWITCH D
PUMP THRUST, LBJUP

OO oowN

OPACKING COOLING INJECTION REQ'D: OTOTAL GPM  (IPSIG
OSEAL FLUSHPIPEPLAN_______Ocs. 058 OTusING QOPIPE

FooT vpLVE STRAINER, TO
BE AVLTOMATIC.

‘OEXTERNAL SEAL FLUSH FLUID Oagem Oesic
OAUXILIARY SEALPLAN ____.__OcCS. Os.s. OTuBING OPIPE

OAUX. SEAL QUENCH FLUID

APPROX. WT, PUMP & BASE
MOTOR TURBINE

PFORM 104 FOKM A/E’/Of- .A




Jacobs §

CONSTRUCTORS TRC:

ITEM NO. P' '02' SERVICE GEMR PUM e

PECIFICATION SHEET " SHEET NO. REV.

No. REQ*D._ L. MOTOR ORIVEN, AN
tieuip Puweeo__PUEL OfL

CORRGSION OR ERQSION FACTORS

ROTARY PUMPS DATE___ 111 5
By, v CHK D
JOB NO. o8- ‘BJ;Z:
TURBINE DRIVEN  WFR, VIKING
ARRANGEMENT (HoR1Z., VERT.) HOR| %
Ya'e & 232 D

PUMP_SIZE & TYPE

PUNP ING TEP, A5 ®p | 01BCHARGE PE1G [MPSK AVAIL. o NSPH REQD (WATER)
CAPACITY € P. T, . & ePM | sucT ion PSIG | RPM 00 EFF.
SPEC. SR. O P. T, 0.4 DIFFERENT fAL PSI | BHP O RATING _____ ___ MAX. BMP FOR FRAME
viscos, @ P.T. cr 200 g5y |nean 50 FT. | RECOMMENDED WP ORIVER /4 H
v.p. @ P.T, PSiA | HYDRAULIC WP
MATERIALS AARoNEss CONSTRUCTION
OUTER cASE { ON CASE sWP_________PSIG & °F HYD., TEST (MAX.) e PS1G
SIDE PLATE MIM. THICKMESS IN.  COAR, ALLOW,
LINER SUPPORT TYPE SPLIT (HOR1Z.) (VERT.)
ROTOR OR GEARS STEEL ROTOR OR GEAR OVERWUNG (YES) (NO)
ROTATING VANE DIAMETER SIZ2E . IN. TYPE
1DLER TYPE GEAR ___( SPUR)__(HELICAL)_(HERR ING BONE}
TINING GEAR ROTATION FACING PUMP CPLG. (CW: CCW) —
GASKETS RELIEF VALVES (INT.)(EXT.) PRESS.SETTING ‘NTCGRA’L rSic
STUDS & NUTS CLEARANCE (DIAM.)___ N, SIDE PLATE N,
SHAFT 5T55t COUPLING MFR. (SINGLE) (SPACER) GUARD
SHAFT SLEEVES STUFF ING BOXES BORE 1IN,  DEPTH
STUFFING 20X JACKETED (YES){NO)_____ SMOTHERING GLAND (YESMNO) —
packine cLano_ D RON 28 PACKING KO.RINGS S12E IN. SG. N, 1.D.
GLAND STUDS MECH. SEAL  MAKE & TYPE
LANTERN RING MAT'L. ROT.FACE ____  STAT.FACE . SEAL GASK.
THROAT BUSHING BASE PLATE TYPE
BEARINGS CONNECTIONS
THRUST (BALL: SLEEVE) (O1L GREASEM INT €XT) TYPE
RAD 1AL {BALL:SLEEVE) (O!L GREASE)(INT EXT) TYPE fozzles Slze Rating Focing Locat fon
DRAWINGS aras SUCT ION
SER |AL NIMBER =
PERFORMANCE CURVE G1SCH,
OUTL INE DRAWING VENTS
CRO2S SECT.DWG. OR BULLEVIN # & PAGE ¥
_ _COOLING WATER BRAINS
THRUST DRG. (YES) (KO} GPM COOL WATER
RADIAL BRG. (YES) (NO) GPM
STUFF. BOX (YES) (NO} ' GPM
DRIVER SPEED REDUCER
HOTOR TURBIKE  fmaxe
MAXE AKX E CASE MAT'L, GEAR MAT'L.
encrosune OPEN DRIP PROOFE  |rvee TYPE CLASS
FRAME NO, e RPM SPEED RATIO SERVICE FACTOR
w Y& __eew _1 800 PRESS. @ THROTTLE PSIG . JESTIRG
vorvs M3 puase ) mméQ TEME. % | wiTNESS PERF.TEST (YES) (NO)_.__|CERTIFIED CURVE_(YESM(NO)
START (LOW YOLT: X LINE)____ _|EXHAUST PRESS, ____ PSIG| WITNESS HYDRO.TEST(YES) (KO)_.|TEST. PRESS, FSie
BRE. TYPE WATER RATE SUBMERGENCE TEST__(YES) (NO)_.1SHOP INSPECTION
®RG. LUBE NO.HAND VALVES wYS, PUWP_____ LBS. BASE____ LBS. ORIVER _ ____ LBS.
REMARKS: )

FoRm 437-5



sp-};{ NSTROLCTORS TN
JACOBS PAGE. ____OF_____PAGES

CENTRIFUGAL PUMP DATA SHEET pROJECT NO 05 -\37ZITEM NO. P-103
JOTE: O= INFORMATION TO BE COMPLETED BY PURCHASER; [1BY VENDOR SPECIFICATION NO.
| oEBIGN O : APIBIO___, AVS___. OTHER pate 1" 1-7 6 __ Revision
(forn_ WASIE MANAGE MENT 1N C site____CUMPANO BEACH , FLORIDA
UNIT SLUDGS UNLOAD!“C’ PUMP SERVICE \° R‘MA&Y SESLD_C!E
NO. PUMPS REQ'O_L__NO. MOTORs REQ'D_L__ITEM NO. rroviDED BY _NENDOR wmroay_ VENLOR
NO. TURBINESREQD . ITEMNO.________ PROVIDED BY MTD BY
rump mrr_WEM CO size ano Tvee L X 1 X 5Y/4 SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
Liauin SLUDGE US GPMatPT,NOR.___ 2O _ RaTeD PROPOSAL CURVE NO.
s DISCH. PRESS., PSIG RPM NPSHR (WATER)
PT, F, NOR. MAX SUCT. PRESS., PSIGMAX._______RATED EFF. BHP RATED
sPGR&PT__) ___  DIFF. PRESS. M S5c' TDH MAX. BHP RATED IMP
VAP, PRESS. at PT, PSIA DIFF. HEAD, FT : MAX. HEAD RATED IMP
VIS. ot PT, Ssu cP NPSHA, FT MIN. CONTINUOUS GPM
CORR/EROS. CAUSED 8Y HYD. HP ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NGZZLES SI1ZE RATING FACING LOCATION O NON-WIT. PERF. OWIT. PERF.
SUCTION ONON-WIT. HYDRO OWIT. HYDRO
DISCHARGE . . ONPSH REQ'D. OWIT. NPSH
CASE-MOUNT: (JCENTERLINE [OFOOT [IBRACKET JVERT. {TYPE) O &HOP INSPECTION
-SPLIT: JAxtAL ORAD; TYPE VOLUTE (JsGL (J08L [JDIFFUSER O DISMANT. & INSP, AFTER TEST
-PRESS: [JMAX. ALLOW PSIG O, JOHYDROTEST________ PSIG |OOTHER
-CONNECT: O VENT [JDRAIN (JGAGE
IMPELLER DIA.: (JRATED OMAX. .. OTYPE: OPeN RECESSED
. #MOUNT: (JBETWEEN BRGS JOVERHUNG MOTOR DRIVER
BEARINGS-TYPE: (JRADIAL OTHRUST
LUBE: CJRING OiL [JFLOOD JOIL MIST DFLINGER (JPRESSURE HP_.L'%LHPM FRAME
COUPLING: OMFR Omooet — QO GUARD MFR __~
DRIVER HALF MTD BY: OPUMP MFR O DRIVER MFR O PURCHASER e O DP INSUL
PACKING: [OMFR & TYPE - [(JSIZE/NO. OF RINGS ENC TEMP RISE C
MECH. SEAL: (IJMFR & MODEL API CLASS. CODE VOLTS/PHASE/CYCLES i
OMFR CODE . BEARINGS
MATERIALS CASE/TRIMCLASS O______ (SEE API 810} FULL LOAD AMPS
LOCKED ROTOR AMPS
I —CAST IRON CASE f OvHs Ovss
B --BRONZE IMPELLER . S VERT. THRUST CAP., LB..
I Bl iAo
A —ALLOY SLEEVE (SEAL) PIT OR SUMP DEPTH O
h —HARDENED WEAR PARTS MIN. SUBMERGENCE REQ'D. OJ
f ~FACED SHAFT S COLUMN PIPE: DFLAﬁGED OTHREADED
X - LINE SHAFT: [JOPEN LJENCLOSED
: BRGS: (JBOWL [ LINE SHAFT
sasepLATE O YE S » BRG. LUBE OIWATER JOIL (IGREASE
FLOAT & ROD O¢.5.085.5. O8BRZONONE
AUXILIARY PiPING ) FLOAT SWITCH [1
Ocw.PiPEPLAN_ . Ocu; O8.s.; OTUBING, OPIPE PUMP THRUST, LBOUP____ [JDCWN
O TOTAL COOLING WATER REQ'D, 6Pt O SIGHT F.i. REQ'D
OPACKING COOLING INJECTION REQ'D: [ITOTAL GPM  [1PSIG
OseaL FLUSHPIPEPLAN_ ___Ocs. Oss. OTUsING OPIPE
OEXTERNAL SEAL FLUSH FLUID erm OpsiG_
O AUXILIARY SEAL PLAN O C.8. 08.5. OTUBING Om& APPROX . WT, PUMF & BASE
OAUX. SEAL QUENCH FLUID MOTOR —TURBINE
COUPLING GUARD To BE PROVIBED

vommin SORM A)2 10 %




JACOBS CONSTRUCTORS,: INC.

Inc. PROJECT 05—1372 n-zvk See Below

CUSTOMER Waste Management, ]
| LOCATION Pompano Beach, Florida oave 1/13/76_ _so8___ 05-1372
SERVICE Chemical Solution Metering BY EHH PAGES 3 page 1
NO [ 124 4 LENGTH coot SPECIFICATION

Equipment Description:

Manufacturer/Model No.:

l A.-3602
vy S>—

240
LAL Vv-3602
PsY
LS 242
| 1 7
| P-3603 {
e e e e e =

Packaged chemical feed system for metering
water treatment chemicals comprised of the
following: :

‘Milton Roy Company

mRoy Packaged Chemical Feed System; or equal

Item No.: v-3601
Name: Water Treatment Tank
Capacity: 55 Gallons

_REMARKS

NO DATE REVISION

FGRM 1S




JACOBS CONSTRUCTORS,

INC.

cUSTOMER ___Waste Management, Inc. prosect 05-1372 yvem See Below
| LOCATION Pompano Beach, Flgrida_ oave 1/13/76 Jos__05-1372
SERVIGE " Chemical Solution Metering 8y __EHH PAGES PAGE 2
| NO_ eIzg LENGTM - coot SPECIFICATION .

Materials of’
Construction:
Accessories:

Item No.:
Name:
Description:

Item No.:
Name:
Description:

Polyethylene Lines Steel w/Hinged Cover.
Perforated 316 SS dissolving basket, 1/4"
hole size, and low level alarm and pump
shutoff.

A-3602

Tank Agitator

1/4 up TENV, 115V, 60 Cycle, 1725 RPM
w/316 SS Shaft and Impellor top entering
w/mounting bracket.

P-3603

Meter Pump

Positive displacement controlled volume
pump w/diaphragm head, top mounted, w/
internal relief valve, complete w/electric
drive.

Type: Simplex
Material of
Construction:
Liguid End: PVC
Ball Checks: Pyrex Glass
Diaphragm: Teflon
Solution Metered: EDTA Type Water Treatment
Flow Rate: 0-6 GPH
Temperature: 70°F.
Specific Gravity: 1.0
Discharge Pressure: 100 psig
Capacity Control: 0-100%, Micrometer Adjusted.
Discharge Connection: 1/4" NPT.
REMARKS . .
NO DATE § REVISION ‘ —

FORM 129




JACOBS CONSTRUCTORS,

INC.

| NO__ size

| CUSTOMER Waste Management, Inc. prosecy 05-1372 wyem_See Below
LOCAﬂON Pompano Beach, Florlda oare 1/13/76 ,os 05-1372
gy EBHH PAGES 3

LENGTH

'pAcc 3
SPECIFICATION :

Motor Driver:

Accessories:

Constant Speed 1/4 Hp, TENV,
Mfg. Std., Integral Mounting.

Toggle type motor starting switch w/overload
protection to be provided for:

115V, 60‘cycle,

a) Pump, One (1) Required
b) Agitator, One (1) Required

1/4" NPT safety valve, PVC construction,
set for 150 psig, one (l) required.

REMARKS

S

NO DATE

REVISION

U S——

FORM 129




JACOBS CONSTRUCTORS, INC.

CUSTOMER Waste Management, Inc. proJsect 05-1372 1vem H-1701

| LOCATION Pompano Beach, Florida oatel/13/76  som 05-1372
SERVICE Water Heater _BY T.G. PAGES PAGE
| nO_ oizg LENGTH coog SPECIFICATION e

Water heater capacity 2.5 MM BTU/Hr.

Unit to have dual burner

for fuel o0il #4 and gas with the following composition by volume:

50% CO2 and 50% CH

.

4

0.0395 1lbs/hr water vapor
0.1978 1lbs/hr carbon dioxide
0.0719 1lbs/hr Methane

Unit to have the following combustion features:

Power on indicator, ignition on, gas on, oil on,
proportioning; low water alarm and shut off;

expansion tank.

Performance

Water in 76°F
out 200°F

Water flow 42 GPM

actual weight composition of gas is:

low fire or
and integral

REMARKS

NO DATE REVISION
p—— -
ORM 129
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JACOBS CONSTRUCTORS, INC.

CUSTOMER Waste Management, Inc, anmcr05—1372nz$=1203&1204

| LOCATION Pompano Beach, Florida DATE1-13-76. Jo8F-16l&F-162
SERVICE Screen Filter BY T.G. PAGES PAGE
| NO_ sizg LENGTH coog SPECIFICATION

Solids dewatering self-cleaning screen rotostrainer or approved
equal. Unit to consist of: 304 SS chassis with integral headbox
with weir; 4" influent nozzle; base discharge with 4" effluent
nozzle; 304 SS cylinder; solids discharge doctor assembly motor
460/3/60 Ten V.

Performance:

Unit to filter 10.743 TPH of slurry consisting of 0.87 T of
macerated shredded waste and 9.873 T of water.

Maximum particle size of solids 4"
Liguid flow 43 GPM
Temperature 140°F.

SO
|_ REMARKS
o | DATE REVISION
ISSIPUOS 1A . ——

“CRM 129




- CONSTROCTERS;
.

JACOBS PAGE_____OF_____PAGES
CENTRIFUGAL PUMP DATA SHEET PROJECT NG, 051372 remno._ P=104
NOTE: O = INFORMATION TO BE COMPLETED BY PURCHASER; L18Y VENDOR | gpeCi1FICATION NO. '
SIGNO : APIB10___ AVS___ OTHER oate_I-T"76 _ revision
rForR_WASTE MA‘NA'GG?_'"ENT- < site_ POMPANO BGA'CH ) FLORIDA
unit_RECYCLE WATER PUMP  service : RO
NO. PUMPS REQ'D_L_NO. MOTORs REQ'D__L_iTEM NO. PROVIDED BY MTD 8Y

NO. TURBINES REQ'D

pump mer_W E McO

ITEM NO PROVIDED BY

SIZE AND TYPE 2X2X 54 SERIAL NO.

MTD BY.

OPERATING CONDITIONS, EACH PUMP

PERFORMANCE

uauip FILTRATE WATER us. GPmareT. nOR. L8~ 200 pateol8 - 200

DISCH. PRESS., PSIG

PROPOSAL CURVE NO.

RPM NPSHR (WATER)

(% .
wF, NOR._LZQMAX. SUCT. PRESS., PSIG MAX. RATED

EFF. BHP RATED

bO' TDH

sPGR.0tPT____O:8=1  DiFr. PRESS., M8

VAP. PRESS. at PT, PSIA OIFF. HEAD, FT

VIS. at PT, Ssu cp NPSHA, FT

MAX. BHP RATED IMP

MAX. HEAD RATED IMP,

MIN. CONTINUOUS GPM

CASE-MOUNT: (JCENTERLINE (JFOOT E1BRACKET [JVERT. (TYPE)

-SPLIT: DAaxiat (ORAD; TYPE VOLUTE (JsGL (JosL (JDIFFUSER

CORR/EROS. CAUSED BY HMYD. HP ROTATION (VIEWED FROM CPLG END)—__
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION ONON-WIT. PERF. OWIT. PERF.
SUCTION ONONWIT. HYDRO OWIT. HYDRO
DISCHARGE ONPSH REQ'D. OWIT. NPSH

O SHOP INSPECTION
ODISMANT. & INSP. AFTER TEST
QO OTHER

-PRESS: OMAX. ALLOW, PSIG oF, JHYDRO TEST.—________PSIG
-CONNECT: OVENT D DRAIN [JGAGE .
IMPELLER DIA.: (JRATED [IMAX .Otvee:QPEN RECESSED |
MOUNT: [JBETWEEN BRGS [JOVERHUNG
 BEARINGS-TYPE: (JRADIAL 3 THRUST

MOTOR DRIVER

- LUBE: ORING 01L OOFLO0D OoiL MiST OFLINGER (JPRESSURE

|
e 12 _rem FRAME

AUXILIARY PIPING

OC.W. PIPE PLAN Ocu; 0ss.; OTUBING, OPIPE

COUPLING: CIMFR {OMODEL OGUARD MFR
ORIVER HALF MTD BY: OPUMP MFR O DRIVER MFR O PURCHASER TYPE INSUL
PACKING: OOMFR & TYPE CISIZE/NO. OF RINGS ENC TEMP RISE
MECH, SEAL: [IMFR & MODEL API CLASS. CODE VOLTS/PHASE/CYCLES
COMFR CODE BEARINGS LUBE
, FULL LOAD AMPS

MATERIALS CASE/TRIM CLASS E) (SEE APl 610) LOCKED ROTOR AMPS
1 —CAST IRON CASE \ OwvHs Ovss
8 -BRONZE IMPELLER ! VERT. THRUST CAP., LB.
b T cunome | e B verTeaL rowes
A —ALLOY SLEEVE (SEAL) PIT OR SUMP DEPTH O
n ~HARDENED WEAR PARTS MIN. SUBMERGENCE REQ'D. (O
{ —FACED SHAFT $ COLUMN PIPE: O FLANGED [JTHREADED
X - i LINE SHAFT: (JOPEN [JENCLOSED

BRGS: [JBOWL ____[JLINE SHAFT
BASEPLATE: O__ Y €S BRG. LUBE OWATER DJoIL [JGREASE

FLOAT & ROD OC.8.0s.s. OBRZ O NONE
FLOAT SWITCH O

PUMP THRUST, LBOUP___[JDOWN

D TOTAL COOLING WATER REQ'D, GPM OSIGHT F.I. REQ'D
OPACKINP COOLING INJECTION REQ'D: (JTOTAL GPM  OPSIG
OSEAL FLUSH PIPE PLAN Ocs. 0Oss. OTusING OPIPE

QOEXTERNAL BEAL FLUSH FLUID. oGem gaesic

OAUXILIARY SEAL PLAN .. O CS. O8.8. OTUBING OPIPE

OAUX. SEAL QUENCNM FLUID

APPROX. WT, PUMP & BASE

MOTOR...__ TURBINE____ |

"ona;x’u.. FOKM ./Ve'/fa’-'_l




JACOBS CONSTRUCTORS, INC,

N

cu

STOMER Waste Management, .Inc. prOJECT 05=1372 jyenX-2301

LOCATION Pompano Beach, Florida oave 1/13/76  ,oe 05-1372

BITR LENGTK coDg SPECIFICAYION

Burner to burn 300 SCFM @ 0°C and 760 mm Hg of the following
gas mixture:

9.10 1lbs. H,0
32.296 lbs. €O
11.746 lbs. CHj

Gas inlet pressure 0.5 psig

Burner to have automatic ignition and built to aspire necessary
combustion:- air

MARK

DATE REVISION "

129

|
‘ r_.,v__‘,_._.., — ’.__ ——————
SERVICE Burner BY T.G. PAGES FLGE ‘
L x R,
_ * 2 .
. * 2
| REN -]
NO
. — : o .
FORM 12 . -
|




{ 'JACOBS CONSTRUCTORS, INC. '
e T | Page o

Was:e'Mahagemenp, Inc. 'Af' JCI Project No. 05-1372
Methane Gas from Solid Wastes Engineering & Construction

SITE PREPARATION

Pompano Beach, Florida . Management

A

Specification No. 5000-3

struction of plant facilities for "A.S.E.F. Solid Waste to Methane Gas,
Waste Management, Inc.

1.0 GRADING AREA

Grading Area and work to be performed shall be as indicated by new
grading points as shown on SITE PLAN.

2.0 PUBLIC UTILITIES

Prior to construction, site should be inspected for all existing
public utilities in and around the site and necessary adjustments

|
The work covered by this section is the preparation of site for con-
shall be made to the utilities to perform work specified.

3.0 OPERATIONS

A. Clearing & Grubbing

All vegetations shall be removed from the plant area and all
other areas as required for grading work and roadway construction.

B. Surface Water

Any standing surface water shall be completely drained out
off the construction area before proceeding with site pre-

paration operation. - ° ' ~

C. Excavation & Fill - Plant Area

The upper two feet of dark gray organic top soil of the plant
area as indicated on drawings, shall be completely excavated
and removed. The underlying areas shall then be compacted
using a large vibratory compactor to a density of 95% of
modified proctor, to a vertical depth of 24" below stripped
grade. The area shall then be filled with approved sand fill
brought from off-site source in layers not -exceeding 18" and
compacted to 95% of modified proctor per ASTM specification
D-1557-70.




JACOBS CONSTRUCTORS, INC.

L Page " 3
Waste Management, Inc. - _ _JCI'Peréct No. 05-1372 L
Methane ‘Gas from Solid Wastes Engineéring & Construction
‘Pompano BeaCh, Florida SITE PREPARATION ‘ Management
: . = Sim——

Specification No. 5000-3

3.

.0

D.

OPERATIONS (continued)

Rough Grading - Other than Plant Area

The rough grading shall include cut and fill for entire area

as shown but only as indicated by new grades. Fill material,

is to be brought from approved off site source; on site material
may be available from owner.

Excavation & Fill - Roadways, Etc.

- All areas to be prepared as shdwn on drawings shall be cleared,

grubbed and stripped of top soil and if any, of unsuitable
material, and to be replaced by fill material as specified
under Item 3C above.

Surplus Materials

All surplus material of any type left over from any of the above
operations and all rejected materials from above operations
shall be disposed of in the low areas of the existing property,
not designated for future construction.

Base Course - Roadways, Etc.

Crushed stone base course shall be installed with required thick-
ness to be specified by engineer for all roadways, parking and
driveways.

PROPERTY MARKERS

After completion of the grading, licensed land surveyor will determine
the exact location of property lines from his original survey plat

and drawings, and permanent property markers if required at all
corners of the property and any deviations from straight line

between corners shall be installed.




JACCBS CONSTRUCTORS, INC. '
) ' 1 of 3

: Page
R
: Waste Management, Inc. . - GENERAL : JCI Project No. 05-1372
; Methane Gas from Solid Wastes ELECTRICAL Engineering & Construction
o Pompano Beach, Florida Management
L-: L
Electrical Spgcification #6100-1

The electrical 480 volt, 3 phase service to the ERDA facility
originates at Florida Power & Light Company transformer, which
is then routed to‘a new Main Power Distribution Center and from
which feeds two Motor Control Centers, one being reserved for
the Dry End System and the second servicing all the 480 volt
motors for the Wet End System. Each Dry End and Wet End System
will be controlled from its respective control panel.
1.0 All A.C. motors rated 1/2VHP and above will be serviced
at 480 volt, 3 phase, 60 hertz. Motors rated below

1/2 HP will be fed from a 120 volt, single phase source.

2.0 The motor control centers shall consist of vertical steel
sections, 15 inches deep, 20 inches wide and 90 inches
high, all joined together to form a rigid free-standing,
completely dead-front, Nema 1A steel enclosed control
assembly, suitable for indoor mounting. The MCC's shall
be rated 480 volts and shall include air ciraquit breakers,
combination magnetic motor starters, etc., completely
factory assembled, tested, boxed or crated and shipped
ready for installation. The 480 volt power will be
distributed b? means of a continuous copper bus, while

the 120 volt control voltage shall originate from

' individual control transformers with fused secondaries.




’JACO:BS c_oNs"fRUG.T_QRs., INC.

‘Waste Management, Inc. . GENERAL -

JCI Project No. 05-1372
'Methane Gas from Solid Was;es ETECTRICAL Engineering & Construction
Pompano Beach Florida_, ‘ . Management
2.0 continued

The external operating handle of the circuit breaker

or of the air circuit breaker of the combination.motor
starter shall be interlocked with the compartmen# door
so that the handle must be in the Off position before the
door can be opened. This handle shall be arranged for

padlocking either in the On or Off position.

Each of the control panéls, one designated for the
Dry.End System and the second for the Wet End Process,
would be a cabinet type of enclosure, designed for outdoor
protection use against rain and dust. Each enclosure
will be equipped with a single hinged door that will have
mounted oil tight pushbutton stations and indicating
lights for the various motor controls. A sﬁbpanél will
be mounted within cabinet for the use of mounting the
necessary electrical controls and accessories such as
relaYs, timers and control terminal boards. Each cabinet
would be prewired from control components to the terminal
boards for>wire connections to all externally mounted

electrical items such as Motor Control Centers, etc.




Page 3 of 3

JCI Project No. 05-1372
ELECTRICAL Engineering & Construction
Management '

The Main Power Distribution Center shall consist of

two vertical sections, joined together to form a rigid

free-standing, completely dead-front, steel enclosed

control assembly, suitable for indoor mounting. One
section will house an air circuit breaker for the main
480V/277 volt, 3 phase, 60 hertz incoming service from
the utility company transformer. This same section
will contain ground fault protection, as required, by
the Naticnal Electrical Code plus metering devices,
such as, ammeter and voltmeter and its associated
metering transformers. The adjoining section as
bussed to the incoming section will contain three feeder
air circuit breakers, one to provide service to the
existing Power Distribution Center, and the remaining
two air circuit breakers to serve as separate feeders

to the Dry End MCC and the Wet End MCC.




