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SUMMARY OF WMS INSTALLATION COSTS

Vessel: WHITE SAGE (133")

o'/ TYPE Holding// INSTAL-
(5 olY/frany Treatment/Disposal apacityl 1 ATION
A Subsys Subsystem ’é)a? é?\ C3asT

é, (Black) /Black Gray g /0 ($)

Gravity | Holding [Holding

Collect. Tank Tank 100100} 13,190

0il Chrysler { Holding

Recircul. |+HIld Tnk | Tank “mo 100 13,800
3 (Chrysler] Chrysler | Holding l'
+Incin. Tank. fi1o0{100}) 16,800
Gravity |GrumFlow | Holding
Collect, [Thru+H!dTk{ Tank "100 100l 17,000
5IkGrumma n)l Grumman Flow Thru
+ Holding Tank 100}1001lf 12,890
6 Gravity {Holdir~ Grum Flow
Collect. |Tank Thru+HldInkll100 100§ 15, 460
Grum Flow | Holdiag
7 f‘,‘avm’ Thru+Incin) Tank 100 {1001 23,080
sollect.
BWGN mman) Grumman Flow Thru ‘
+ Incinerator 100 100‘ 13,100
Vacuum Holding {Holding
Collect. | Tank Tank 100 1°_dl 12,730
({Jered) , Holding
Incinerator] . nk 100 mon 16, 300
GATX [Holding
Evap. |[Tank 100 100“ 12,220
Holdiag |[GrumFlow H
Tank Thru+Hld Tnki1go!100{l 10,600
Grum Flow
Y tnelaeratoripnn, 4 incin. ff100 100[13.640
M/T Holding {Holding
PUflan Tank Tank 100{100¢d 11,990
ollect Holding
(GATX) [neinerator]y  nk 100]100ll 15,790
t GATX  |Holding
Evap. ({Tank 100{100% 10,930
Holding [GrumFlow
Tank Thru+H1d Trk|{100{100{ 10,970
Grum Flow ‘
incineratoriy oy + ncin. {100 100} 15, 640

L o an raitde E b smil
oo At b« pmvicen 3 acmane

il o o i St -

N/A - Not a viable candldate systeni for this vessel.
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INTRODUC'TION

'OBJECTIVES

The ob)ectwes of the installation analysis are as follows:

Development of pertinent vessel information necessary for the
cost and effectiveness analyses, including the following:

.. Existing physical conditions aboard the vessel, especially
- in compartments where wastewater management system
equipments may be installed.

.. Existing wastewater management equipments/systems aboard
the vessel (holding tanks, garbagc grinders, sewage treat-
ment systems, etc.).

.« Location of black and gray wastewater sources aboard the
vessel.

.. Vessel resource capacities and estimated usage rates (prior
to system installation).

Selectlion of the viable candidate systems as determined on the
basis of the feasibility of installation, using the governing
installation guidelines and assumptions,

Determination of the black/gray wastewater (or sludge) hoiding
tank capacities which can be fitted.

Development of installation cost estimates for each viable
candidate system.

Development of drawings showing the proposed arrangement

of the wastewater management system equipments for each viable
candidate as well as the arrangement of the black and gray
wastewater sources on board the vessel. '

Development of installation related effectiveness attribute data,
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ASSU VMPTIONS

The pertinent assumptions and guidelines governing the installation
analysis are preasented in Volume IV of this report, along with the details
of each of the 18 candidate wastewater management system concepts in
r  lgurations suitable for each vessel included in this study.

APPROACH

The installation analysis was performed in three stages consisting
of a preliminary installation analysis, a shipcheck to establish viable
system/vessel combinations, and an installation cost analysis all of which
are discussed below. Prior to this analysis, visits were made tc a number
of vessels to inspect installations of the wastewater management subsys-
tems and equipments included in this study.

i

Prﬁeiliim’lnary Installation Analygis

The candidate ship's geiteral arrangement drawings and piping
diagrams as furnished by the U.S. Coast Guard were reviewed at length to
determine existing conditions so that the WMS requirements delineated in
Volume IV could be applied to the vessel and a preliminary installation
analysis made prior to an actual visit to the ship. This approach was
intended to maximize familiarity with the vessel and to determine any pos-
sible questionable areas ¢f interest. Each system was investigated as
to space requirements, poisible equipment locations, relationship to ship's
functions (operation, mission, fuel stowage, water capacity, support
systems, etc.) and its relationship to the reportedly existing waste disposal
system, v

In order to obtain as accurate a picture ag possible, arrangement
drawings to scale were made from the ship's plans of the possible installi:-
tion spaces and "dummy cut.-outs” of WMS equipment {also to scale) wer:
used to determine if a proposed Arrargement was feasible and if any prokiems
could be anticipated. The results cf tlie preliminary installation analysis
are presented in Appendix A,

Shipchecks To Determine Viable Canqi;igge Systgmg

Upon completion of the preliminary installation analysis, a detatled
shipcheck of the vessel was made, During this visit varlous factors bearing
on the investigation were considered, e.g., Suopcrt systems (compressed
air, sanitary flugshing medium, electrical power generation, salt water
systems, tresh water systems, fuel oll systems, etc.), correlaticn betwizen
actual ship arrangement and that shown in ship’s drawings furnished for the
study, relationship of other ship's systems and equipment to the location
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and installation of WMS components to determine interferences and reloca-
‘tions, access for shipping WMS equipment aboard, removals, rel»ocations,
etc. The drawings prepared during the preliminary installation study were

checked out and modified to reflect actual shipboard conditions.

The discussion of the shipcheck results presents a verbal picture of
what conditions actually exist aboard the vessel and how these conditions
affect the viability determination of each wastewater management system,

_The installation acceptance or rejection rationale for each candidate WMS

is presented, complete with estimated tank sizes, equipment locations,
possible space modifications, relocations, limitations, exclusions, and
any other such considerations as may be necessary to obtain a lucid
understanding of the situation.

Vessel rescurce capacities (including the source of fresh water) and
estimates of usage rates (prior to WMS installation) were obtained from
interviews with cognizant officers, The locations of all black water (sewage
and garbage grinder slurry) and gray water (galley and turbid) waste
sources were determined.

The shipcheck also provided the necessary information to determine
the capacities (in gallons) of required black and gray wastewater (or sludge)
holding tanks {not part of manufacturer supplied wastewater treatment
equipment) which can be accommodated, as well as their configurations
(heights). This information was used to d2termine the black and gray waste-
water holding capacities of each viable candidate system (expressed as
a percentage of the required holding time). These results are presented
on the WMS Equipment Requirements form together with the other equipment
types and quantities required in order to synthesize each viable candidate
system on the vessel. This WMS Equipment Requirements form scrved as
the starting point for the cost and effectiveness assessments of each viable
candidate system.

Installation Cnst Analysis

The following were generated as part of the installation cost analysis:

. WMSE equipment arrangement drawings for each viable candidate
system and arrangement drawings for the black and gray waste-
water sources aboard the vessel.

. Installation related effectiveness attribute data.

i

. Instellation cost estimates for each viable candidate system.
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The starting point for the installation cost estimates was the condition
of the vessel at the time of the shipcheck inspection, Each viable candidate
system installation was then analyzed i{n terms of a fixed set of installation
cost elements. The Installation Cost Estimate Form shown in Figure 1 was
used to record the estimated requirements for each cost element and the

associated cost was computed, Each mstallatlon cost element in Figure 1
is discussed below.

(a) Piping - Wherever possible and applicable, existing piping runs
were retained for reuse as installed. Pertinent information contained in the
available ship's piping plans was used insofar as practicable., New piping

‘runs were estimated from these drawings and the system equipment arrange-

ment drawing prepared.

For estimating purposes of this nature, it is usual marine practice
to use a dollars per pound of material to be installed, Therefore, an
estimated present-day price, including material and labor to install, was

placed at $4.50/1b.

For the sake of uniformity and simplification since the WMS
evaluations are comparative, the piping material used is copper-nickel,
It is recognized that most waste disposal piping s/stems under considera-
tion in the U.S. Coast Guard vessels are of copper-nickel, although some
PVC (plastic) piping and a small amount of steel is used. Since the
established guidelines call for the principal piping (drainage) to be of
copper-nickel it was considered that for the relatively small additional
piping, such as vents, the use of cHpper-nickel for all piping components
would not adversely influence the .verall results. Accordingly, the amounts
of each size pliping were estimated and a factor of 50% added to allow for
valvaes, flanges, fittings, take-down joints, etc.

(b) Steel - For this part of the cost estimate only the steel involved
in the various shipyard supplied tanks is considered. Foundations are a
geparately treated item, For these tanks it was congidered that one-quarter
inch plate wouid be a good average thickness, Since the tanks would have
to be structurally stiffened for proper support, a factor of 30% was added
to the plate weight. The weight estimate was derived from the system
guideline size requirements translated into configurations as shown on the
equipment location and arrangement drawings.

For cost estimating of this nature, it 1s usual to apply a cost per

.pound figure. It was considered that a good current price of $0.55/1b.

would cover material and labor for fabrication and placing on board. This

does not include the cost of fixing the tanks permanently in place by welding.
This 18 a separate consideration,
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WMS INSTALIATION COST ESTIMATES

Vessel
WMS No.
Quantity Required
gs::lé;:io:m Unit Assumed Unit Cost (estimated Cost ($)
-0 m number of units)
o $ 4.50/1b. @
'\
| Piping® Pounds (Materials and Labor) '
. ) - 9
3) $ .55/1b.
Tank Steell PoundsL (Materials and Labor)
o $ .92/1b. ®
] Foundations Founds (Materials and Labor)
Electric Feat $ 2.00/Ft. |
Cables (Materials and Labor) ‘
1 Miscellanecus S
] { Installations (pumps, | Man- | $15.,00/MH
g motors, skid-mounted | Hours | (Labor)
3 components, etc.)
1 Access Cuts (in hull,
deck plating or ¢
bulkhead to provide | oo ?I:bggﬁ ) 3
é passageway) 1
$ 6.00/Ft.
Welding Feet (Materials and Labor)
$50.00/Hr. @
o Cutting Howrs | (1abor)
]
8 omer e T
2! (miscellaneous lh.:::r; ?Iljboor‘; §
handling) 4
# z — = -
i Total Installation Cost ($) ;

(1) Copper-nickel assurmed. ‘

(2) Eximate includes a factor of 50% added to allow for valves, flanges, fittiogs, taks-down joluts, etc.
(3) One=quarter inch plass assumed,

(4) Eximaty includes 8 factor of 30% added m allow for required structursl sdiffening for proper support,
(0) Eximatad on the basis of 10% of the weight which has to be supportad,

(6) Based on ap asamed curting rate of 50 ft. /hr,

Figure 1

. INSTALLIATION COST ESTIMATE FORM
© 9




(c) Foundetions - Supporting steel structure for all components
of each WMS (tanks, pumps, MSD, incinerators, etc.) was estimated as
approximately 10% of the weight which has to be carried, This is a usual
rule of thumb for this type of installation. Fabrication and installation
costs for material and labor were taken as $0.92/1b, based on consideration
of today's average costs. The weights were estimated from the tank con-
figurations and contents as well as the component weights given in Volume 1V.

(d) Electrical Power Cable - The amount of foctage was estimated
from the ship's arrangement plans and the WMS equipment arrangement
drawings prepared, with allowances for the devious routings which could

"~ be encountered, Since ship alteration work is usually more complex than

new construction, allowance as made for less installation per unit time.
Therefore a cost of approximately $2.00/ft. of cable was used to cover

" “matertial and labor,

(¢) Miscellaneous Installations - To cover the {nstalletion of various
items such as pumps, motors, skid-mounted components, etc. where the
activity centers principally around alignments and bolting in place, an
estimate was made of the amount of time it would take to perform the tasks
for each system installation, since the number and type of components
varies. An estimated shipyard labor cost of approximately $15 per man-
hour (MH) was considered representative.

{ff Access Cuts - In order to get material and components into the
compartments where they would be fitted it could become necessary to
temporarily cut the ship's hull, or deck plating or a bulkhead to provide
passageway, The number of feet of cutting was estimated for each system

installation based on the approximate size of the largest componernt antjcipated.

Estimated shipyard cost for such cutting is approximately $1,00/ft.

(g) Welding - This consideration includes securing tanks and non-
bolted items and welding back any plating temporarily cut to provide access.
An estimate of the number of feet of welding was made for each item in
each system and a cost factor of $6.00/ft was considered satisfactory to
cover material and labor,

(h) Removals - In cases where some existing equipment would have
to be cut and removed from the vessel as no longer required, an estimate
was made as to the approximate length of time it would take a team of two
men to accomplish certain tasks, Estimated factors of $50/hour for cutting
(based cn an estimated cutting note of 50 ft/hour) and $15/man-hour (MH) for
miscellaneous handling labor were considered representative of such costs.
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(1} Other Considerations - The installation cost estimates do not
include some shipyard costs which yards to include as a matter of quotation
to perform a certain ship modification. Such intangibles would include:
cleaning and gas-freeing tanks, temporary removals or modifications to
ducts, piping, electric cables, machinery, ship's outfit or furnishings,
etc. and re-installation to existing state after the basic modification has
been completed; cleaning, preparing and repainting the compartments and
parts of the steel work distrubed, use of special rigging and shipyard
lifting gear; and other work items which are part of a hipyard's everyday

business and which are normal for them to price out.

If a complete ship alteration price {s desired, it would involve draw-
ing up a complete set of specification and drawings in sufficient detail for

-a shipyard's estimating department to analyze at length, If possible, yard

personnel would prefer to visit the vessel for a more accurate cost estimate to
eliminate or minimize costs which it could possibly have to absorb.

One of the most difficult factors to consider and which is not obvious
but which i1s very much a determinant is the shipyard's workload or backlog.
If there 1s a convenient "hole" in the yard's work schedule, the price could
be made attractive since it would provide needed economic continuity for
its work force and facilities, Certainly if there is little or no other work

in the offing, the yard will be inclined to "buy" the job by bidding lower than
it normally would.

Thus it can be seen that there will be additional costs to those
detailed herein, if one is interested in a “finished product® price than a
comparative estimate,

LIMITATIONS

The installation cost estimating proceduree used are considered to be
fairly general and applicable for study purposes of this type which places
greater emphasgis on relative cost among candidate systems rather than on the
absolute cost for a given system. However, the installation cost estimates
developed herein are based on specific vessel conditions, wastewater
management system requirements and the governing installation guidelines
and assumptions., Therefore, caution is advised in attempting to use these

estimates directly for vessels and/or systems other than those specifically
included in this study.
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PERTINENT VESSEL INFORMATION

o .~~~ WHITESAGE(133) = =
L ] .

Vessel o
Characteristics ata

e e ——— - _ !

- oo f Class | : WLM -~ 544
White Summac (133') Class

Type Buoy Tender (Coastal)

Crew Size 21

Home Port Woods Hole, Mass,
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SHIPCHECK CBSERVATIONS OF EXISTING VESSEL CONDITIONS

WHITE SAGE (133")

Crew 21 men
Waste Sources
Complete information on the sewage and gray water waste

sources is contained in the tabulation sheets forming a part of these
introductory remarks.

Existing Arrangement

The sanitary flushing system medium is salt water supplied by
a pump/hydroneumatic tank arrangement.

The vessel's fresh water system is also supplied via a pump/
hydropneumatic tank arrangement.

Compressed air is supplied via the diesel engine starting air
compressor and tank arrangement.

Fire protection is via the fire and bilge pump supply to the fire
main and local approved type portable and semi-portable extinguishers.

The following waste management system is fitted aboard the
vessel: ‘

(a) A 25 gallon Galley Retention Tank with built-in liquid level
controlled pump is located in the aft starboard corner of the Engine Room.

The tank normally receives drains from the Galley and its
deck drains and pumps them to the 220 gallon Collection Tank in the forward
port corner of the Engine Room,

Galley wastes can gravitate directly overboard indenendent of
any other waste sources. This is done when the tank'’s pump needs maintenance.

(b) Draing from the drinking fountain on the Main Deck, Frame
14, go directly overboard.

(c) A 220 gallon Collection Tank is located on the port side of
the Engine Room, near the forward bulkhead,

S
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-and racks,

All wastes (other than the aforementioned drinking fountain)
go to this Collection Tank via separate mains, i.e, the black water mains are
separte from the gray water mains.

Although not current practice aboard this vessel, the turbid

drains can bypass the 220 gal.lon Collecnon Tank a.2 gravitate directly over-
“ board in the Engine Room.

A pump near the tank discharges the mixed wastes forward to

7" "Hold No, 2 via a pipe tunnel running fore and aft through the lower portion of
:---the port side fuel oil storage tank which is immediately forward of the Engine

Room, Although this pump can discharge overboard or to the pierside con-
nections, it normally discharges to the 810 gallon Retention Tank in the port
aft corner of Hold No, 2,

(d) The 810 gallon Retention Tank in Hold No. 2 receives
wastes only from the 220 gallon Cellection Tank. A pump located just forward
of the hold's aft bulkhead and to stbd of the vessel's centerline transfers the
waste material to the overboard shell connection on the port side and to the
port and stbd pierside connections on deck,

The ships refrigerated stores are located in a self-contained
unit having five (5) upper and lower compartments and straddling the vessel's
centerline along the forward bulkhead of Hold No. 2.

The dry stores are located in a wire mesh enclosure in the
center of the hold,

The cargo boom hydraulic tank is located in the port aft corner
of the hold,

The remainder of the the hold is taken up by storage cabinets

Special Remarks

(1) The drawings used to study the "White Sage" are not in
agreement with the actual vessel.
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Dwg. 540 WAGL-0103 -8 Booklet of General Drawings USCGC

Whitebush, dated 5-30-74
is not applicable. The vessel itseif is in possession of the correct drawing which ;
is 544 WLM 0103 CGD1-1 Rev B, dated 12-15-75.

~ . - Dwg. 540 WAGL-4000-1 Whitebush Engine Room Rearrangement- T
Elevation & Plan, dated 3-18-74
does not reflect the Engine Room arrangement of the "White Sage"

o b sy 2

Dwg, 540 WAGL-4808-2 Secondary Drainage System Alterations
Fleet, dated 8-9-71
closely reflects the "White Sage" although the collection and retention tanks are
located slightly off from the drawing dimensions, This did not impede its usage.

Vst owhthEY L

(2) It should be noted that the drawings indicate that some vessels
é : of this class are fitted with a void space between the fuel oil storage tanks instead

AT TR NI

{ 1 of a pipe tunnel through the port side of fuel oil tank. The void space would E
E F extend between the forward bulkhead of the Engine Room and the aft bulkhead of f
! ¢

anbe

Hold No. 2. This void is significant in that it offers the solution to leading
incinerator stacks in Hold No. 2 to the weather via the stack in the Engine Room.

Under the guidelines for space utilization in this study, fuel oil storage tanks are
] not to be considered for modification, This deviation in class design will require
special consideration and planning on how a stack can be run at the forward end
of the vessel's house, The prime considerations involve cargo handling

] i equipment, navigational aids, visibility from the bridge and smoke path from the
' top of the stack.

3 This discussion is given to highlight a certain aspect of the
1 : systems where inciaerators can be located in Hold No. 2 and the viability of .
these systems as candidates depends on being able to satisfactorily provide a

stack arrangement,
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LOCATION OF BLACK WATER*WASTE SOURCES ABOARD A VESSEL
Vessel WHITE SAGE - (WLM-544) - White Summac (133") Class

Compartment
Name

Comments

M e 2h el L o 3 e i

"

—

11-19 {01 CL C.O. SR, WR, WC frjop o

RIS I

: 11-19 1 P Crew's WR and WC 211418

[3]

11-19 1 S C.P,O.WC 1]0

e i ot I s

S e P 10122 B it e M ik b
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. e Y N Y

ol

* Sewage (output from commodes and urinals) and garbaga grincer slurry.
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LOCATION OF GRAY WATER*WASTE SOURCES ABOARD A VESSEL 3
} : Vessel WHITE SAGE - (WLM.544) - White Summac (133') Class
Compartment Waste 5
: Name Source Comments ¥
F ; 4
i ! ;
3 : E
/ ——e - , S I
i N ; 3
i ¢11-19 |01 CL C.0, WR Shower (1 ; ]
111-19 |01 CL C.0. WR Lavatory (1)
' i 11-19 1 P Crew's WR Showers (2) ,
i f11-19 1 P Crew's WR Lavatories (3) |
‘* 111-19 | 1 S CPO WR Shower (1) &
1119 | 0 S CPO WR Lavatory (1) i'ﬂ
L , 11-19 1 S Galley Sinks (2) =
t [
. 11.19 | 1 S ! Galley Dishwasher (1)
1 f11-19 1 S i Galley Drain from Refrig. F
1 : to Deck to CHT. 3
{ 11-18 1 S Galley Range Hood to j
F : CHT, i
¢ 17 1 g Engine Room Drinking Fountain 7 : ;
i Drain to Bilge 4
14-15 | 1 CL Main Deck Drinking Fountain L
Drain to Bilge L
-4 |1 CL Laundry Washing Machine -
3 i 11-19 | 2 P Hold Drain from Afr L
' ; Cond. Chiller § 2
g-11 | 2 P | Hold Drain from Refrig. |
' - - ! 4‘
17 2 s " Engine Room Galley Ret. o
: Tank - 25 Gal. L
! P
12-19 | 2 P *  Engine Room Collection Tank o
i 220 Gal. ‘ i
g-11 2 CL i Hold No. 2 Rete- “ion Tank ' %
' e d.
* Galley and turbid wastewater. ;
14 ;
8
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

; Vessel: WHITE SAGE (133") 3
WMS No. 1 Full Volume Flush Gravity Collection/Holding Tank for ;

Black Water/Holding Tank for Gray Water §

o - Approximate ~

Required Dimensions (Lx W x H) 5

. Sewage Holding Tank 722 gal. (97 cu. ft.) 6'x3"'x5'-6" .. .. . %

" Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7'x6'x7' o ;g

" Sewage Holding Tank g

Discharge Pumps . Two (2) 3

Galley/Turbid Holding Tank

! Discharge Pumps Two (2) P
: Discussion o ' i i
: ' The system is considered to be a viable candidate. . ! 4
E The components would be located as follows: .
: : o
(a) Sewage Holding Tank in the Engine Room, Port Side, Frame ‘ j

14, just aft of location of existing collecting tank. o

C3

(b) Sewage Holding Tank Discharge Pumps (overboard/pierside) f ,,

just forward of the tank. P

() Galley/Turbid Holding Tank in Hold No. 2, Starboard side,

~1n the locatfon of the existing retention tank. b

' [

(d) Galley/Turbid Holding Tank Discharge Pumps (overboard/ i3

e ' plerside) just forward of the tank, ' %
(e) The existing 25 gallon Galley Retention Tank located on the g

operating level of the Engine Room, in the aft Staboard corner, would be retalncd. f

The tank has a built-in liquid level controlled discharge pump. 3

i

4

4

* i

E

P
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Vessel: WHITE SAGE (1323')

- System No. 1 (Cont'd)

Drainage would be as follows:

(a) Sewage would drain by gravity to the Sewage Holding Tank,

The tank discharge pumps’ discharge line would be led to Hold No. 2 via the

existing pipe tunnel passing through the lower inboard side of the Port Fuel

-Oil Tank. From there it would run to the existing overboard shell connection
and to the existing weather deck discharge connections to pierside, port and

starboard.

(b) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe turnel through the
Port Fucl Oil Tank semilar to the existing one, but located through the upper
part of the tank.

(¢) Drain from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retentjon tank,

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No, 2 via the new pipe tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents
overboard and to picrside,

To accommodate the equipment in Hold No. 2, there may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessci) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel {between Frames 9 and 10),

19

e e o AN 1 i w0

o 0 A T Lo e D pmibl iE -

w oo ot i Bl wldadae i fas T

v,

L s i ik

s lha



3’!1‘ R L Rl o St S S At i L et R T B Lt et B i L o B A L T e CR I b b L e r e
n N I : T , , , '
: | L : : Lo
H ~
1
I , _ L
] —F 30 Tob 133nS _ PR o
o
1 ON INILSAS , -
NYld . ”
ooy NN W - | 135 13530 usmas 2onvaan |
(S3v1) 1001 €61 o W
ING IMM DTS : ,
A ,
| D
nNOLLIVLS
®a 08 & " 0l st
. SN
AV OL DN Sawnd '} G -y - — -— & -+ mw. ~ f-e - e
ST UGN WO L | , s :
MANYI, AP WY ] S S3L00 i %0 :
: (%)
! SHNNWYYL
; v
| ano) NI udivm GG AIY : o
” ar , !
} ! (I
| ' N
| o
i i 1
Y | . , L3
oo CET IO . :
| : R . Sawnd SRAG ANyl , 6 )
i ] : oNIQIo0 2I¥M IS \. :
” : HNVL DNICWON PPYMIAS £
. W , *
i , O ﬂ

- LINGY 7
gl INAYIL 01 1_1 —

d 157 avana W
K4 & Arm oreat 03 | arnd 390 T Jus

“ T
INTWIDONVIEY INIWAINOT SWM QISOdOud

N e O 2 T N b M N . PP 5 . Al ) RN K




—— -

B Rt

W30 FTON L33n8 ~ L0124 12TV

| ON WALSAS

——— o ——. B = . " s 2 e

NYlg ¥ N
*, 2 on aon ! 13MR3 :
| (SSY1D 1002 E€i) ,
! FOVE LM D03en ” Sutarsng i
- i
' 1
P
FIVTB 0L 1ON Sanwna ¥ wrin
SDIYLY AUCNA Sul rOXN : ,
TASAYe ATVEN MNYL ,./ B mwrg, R Lo Co
[ | | ! 1
W ; w L |
h [ Swig qeno ' .
AR UBXCL L3 TN ,
i
| NMNWL Sraqicy
W A.Q(ah\\!.:!hs
|
|
I Py
! o
J ,
W _” o
' !
VN ! “l ) - - B - T .—
] i
, VLTI Y Iy ! )
] i | N
, i _,
| [
, 5 6 o v
| e i A B N - T
W , I SRS A “
: ! s
: LT T g.,
, ” ' ] Jﬁl
~ 1 r
.3
,,,,, R T Y | \
; L




~ Vessel

WMS INSTALLATION COST ESTIMATES

WHITE SAGE (133')

WMS No.__1

o .

Tota] Installation Cost ()

- [IQuantity Required
gmst:lrl;tlon ¢ Unit Assumed Unit Cost (estimated Cost ($)
os emsn - number of units)
$ 4.50/1b. ’
1
Piptng® Pounds! (Materials and Labor) 1,108 4, 568
) )
55 .
Tank Steel® Pounds fMatmﬁg and Labor) 5,340 2,937
.92/1b. ®
Foundations Pounds ?Materiﬁll‘z and labor) 2,970 Z,733
Elec;tric S 2.00/Tt. )
Cables Feet (Materials and Labor) 250 500
Miscellaneous )
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 525
components, etc.)
Access Cuts (in hull, - B
deck plating or -
bulkhead to provide | oo ?Lall;gg/”' 50 50
passageway) _ ‘ — -
$ 6.00/Ft.
Welding Feet (Materials and Labor) 125 750
$50,00/Hr. (6)
w Cutting Hours | (1ahor) 15 750
2
-4 —-v--——!-———!—g-—-—;r- ————— - M et iy A - - e ey ow mp W e TEe =—n = r--—,——-—
o
] ther
Esé (glscallaneous yan- ?II:bm; 25 375
handling) ours wor

(1) Copper-nickel agumed.,

(2) Estimate includes & factor of 80% added to allow for valves, flanges, ftdngs, take-down juluts, ec.
(3) One=-quarrer inch plate assumed,
(4) Ewimzie includes a factor of 30% added to sllow for required structural sdffening for proper support,
(5) Estimeted on the bagls of 10% of the wedght which has to be supported,
(6) Based on £ amurned cutting rate of 80 ft, /b, '
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel; WHITE SAGE (133')

WMS No. 2 Full Volume Flush Oil Recirculation and Gravity Collection/
- - Chrysler System with Sludge Holding Tank for
- Sewage/Holding Tank for Gray Water

Approximate
Required Dimensions (L x W x H)
" “Sewage Holding Tank 135 gal, (18 cu, ft.) - 2'x3'x3’ o
Galley/Turbid Holding Tank 2063 gal. (276 cu, ft.) 7'x6'x7'

Chrysler Model and Quantity One (1) Model A
Separation Tank and
One (1) Model A Pump
and Fluid Maintenance

Package
~ Sewage Holding Tank : i
Discharge Pumps Two (2)
Galley/Turbid Holding
‘Tank Discharge Pumps Two (2)

- Discussion
The system is considered to be a viabie candidate.
The components would be located as follows:

(a) Sewage Holding Tank in the Engine Room, Port side, Frame
13, in place of the existing collecting tank,

(b) Sewage Holding Tank Discharge Pumps (overboard/pierside)
Just forward and outboard of the tank,

(c) Chrysler Separation Tank and Pump and Fluid Maintenance
- Package in the Engine Room, just aft of the Sewage Holding Tank.

(d) Galley/Turbid Holding Tank in Hold Ne¢. 2, Starboard side,
in the location of the existing retention tank (Same as in System No, 1)

(¢) Galley/Turbid Holding Tank Discharge Pumps (overboard/
pierside) just forward of the tank (Same as in System No. 1),
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- Tank.

Vessel: WHITE SAGE (133')

System No. 2 (Cont'd)

(f) The existing 25 gallon Galley Retention Tank located on
the operating level of the Engine Room, in the aft Starboard corner, would be
retained, The tank has a built-in liquid level controlled discharge pump.

‘Drainage would be as follows:

(a) Sewage would drain by gravity to the Chrysler Separation

{b) The effluent from the Separation Tank would be pumped to
the Sewage Holding Tank.

(c) The Sewage Holding Tank Discharge Pump piping would be
led to Hold No, 2 via the existing pipe tunnel passing through the lower inboard
side of the Port Fuel Of! Tank. From there it would run to the existing over-
board shell connection and to the existing weather deck discharge connection
to pierside, port and starboard. '

(d) Existing galley sink and deck drains would continue to
drain to the 25 gallon rctention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No, 2 via a new pipe tunnel through the
Port Fuel Oil Tank similar to the existing one, but located through the upper
part of the tank.

(v) Drains from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into the
existing 25 gallon rctention tank,

(f) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tark in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents
overboard and to piexrside,

To accommodate the equipment in Hold No, 2, there may be
minor modification required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10).
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WMS INSTALIATION COST ESTIMATES
Vessel WHITE SAGE (133')
WMS No. 2
- ) ~ J|Quantity Required
Icnst:lfl;tion t Unit Assumed Unit Cost (estimated Cost ($)
ost Liemen number of units)
: $ 4.50/Lb. [ &
, 1

Piping® Pounds {Materials and Labor) 1,220 5,490
| ' @ :
(3 $ .55/1b, F
Tank Steel Pounds (Materials and Labor) 4,100 2,255 ?
a ) (&) 3
5 .9 . 3
] Foundations Pounds ?M at e:igll.: and Labor) 3,160 2,908 i
i Electric $ 2.00/Ft. :
E Cables Feet (Materials and Labor) 300 600
; Miscellaneous o i
Installations (pumps, | Man- $15.00/MH i
3 motors, skid-mounted | Hours | (Labor) 35 525 %
components, etc.) 3
Access Cuts (in hull, ;
3 deck plating or 1.00/Ft 3
bulkhead to provide Feet ?Lal;gr)/ ’ S0 50 3
1 passageway) 7 )
$ 6.00/Ft.
Welding Feet (Materials and Labor) 140 840 3
]
i $50.00/Hr. (9 3
1 . Cutting Hours | (1abor) 15 750 :
S — oo ] e e ?
E g (r?n:::;llaneous Man- | $15.00/MH
: 2 u t
¥ handling) Hours (Labar) 25 375 3
E o — — == g
Total Installation Cost ($) 13,793
g
(1) Copper-nickel assumed, i
(2) Eytimate fncludes a factor of 50% added to allow for valves, flanges, fittings, take-down jolows, etc. 3
(3) Ooe-quarter inch plato assumed, %,1
(4) Estimate includes a factor of 30% added to allow for required structural sdffening for proper support, A
(5) Esimated on the basis of 10% of the welght which has to be supported. i
(6) Based on an assumed cutting rate of 50 f. /hr. %
1
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DISCUSSION OF INSTALLATION BASED ON SHIFCHECKS

Vessel: WHITE SAGE (133')

WMS No, 3 Full Volume Flush Qil Recirculation and Gravity Collection/
Chrysler System with Incinerator for
Sewage/Holding Tank for Gray Water

Approximate

Required Dimensiong{L x W x H)
Galley/Turbid Holding Tank 2063 gal, (276 cu,f.) 7'%x6'x7"
Sludge Ejection Tank 50 gal, (6.7 cu,ft.) 24" dja. x 60" L

Chrysler Model and Quantity One (1) Model A
Separation Tank and
One (1) Model A Pump
, and Fluid Maintenance
; ' Package

: Incinerator Model and Quantity One (1) - A
' Sludge Ejection Tank Transfer

Pump One (1)
‘Sludge Ejection Tank Discharge
Pump One (1)
‘ Galley/Turbid Holding Tank
| - Discharge Pumps Two (2)
Discussion

The system is considered to be & viable candidate.

The components would be located as follows:

(a) Chrysler Pump and Fluid Maintenance Package, and Separation
Tank followed by the Sludge Ejection Tank would be located in that order (fwd to
aft) on the port side of the Engine Room, from the location of the existing collecting
tank aft to the stanchion (Frames 13 to 15).

(b) The incinerator would be located in the Engine Room, port
side, between Frames 14 and 15 just inboard of the ejection tank. Its stack would
run inboard and up to the weather alongside the diesel engine exhaust pipes in the
‘ghip's stack. ' T '
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Vessel: WHITE SAGE (133')

System No. 3 (Cont'd)

5 (c) The Sludge Ejection Tank Pumps would be located in the

* Engine Room, just forward of the incinerator,

(d) The incinerator fue} tank could be locatcd on thc Engine
Room forward bulkhead, port side.

(¢) Galley/Turbid Holding Tank in Hold No. 2, Starboard

-side, in the location of the existing retention tank (Samc as System Nos,. ! and 2),

(f) Galley/Turbid Holding Tank Discharge Pumps (ow.rbonrd/
pierside) just forward of the tank (Same as System Nos. 1 and 2)

() The existing 25 gallon Galley Retention Tank locaied on the
operating level of the Engine Room, in the aft Starboard corner would be re-
taincd, The tank has a built-in liquid level controlled discharge pump,

Drainage would be as follows:

(a) Sewage would drain by gravity to the Cl rysler Separation
Tank and pass ¢n to the incircrator via the Sludge Ejection Tank and the Trangfer
Pump. '

(b) The Sludge Ejection ‘Tank would be pumped overboard and
to pierside via the tank's discharge pump, The discharge piping would be led to
Hold No. 2 via the existing pipe tunnei through the Port Fuel Ofl Tank and then
to the ship's existing overboard and picrside: connections,

(c) Existing galley sink and deck drains would continue w drain
to the 25 gallen retention tank {r orn which they would be pumped to the Galivy/
Turbid Holding Tank in Hold No, 2 viu a new pipc tunncl through the Port Fuel
Oil Tank similar to the existing one, but located through the upper part of the
tank. '

(d) Drain from the drinking fountain on the Main Deck, Frame
14 to starboard of the ship's centerline would have to he re- rout.cd to dratn inw
the existing 25 gallon rectentlon tank.
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Vessel: WHITE SAGE (133')

System No, 3 (Cont'd)

i

(¢) Remaining Galley/Turbid drains would gravitate overboard
and te the Holding Tank in Hold No, 2 via the new pipe tunnel irdicated above,

The tank discharge pumps would be capable of dlscharging the tank contents

~ overboard and to picrside,

{ V

To eccommodate the equipment in Hold No. 2, there may be
minor modificetions required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vestel (oetween Frames 9 and 10),

{

Duc tc rhe incinerator installation additional fire protection

will have to be provided and the ventilation system will have to be modified,

—'é!
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WMS INSTALIATION COST ESTIMATES

Vessel  WHITE SAGE (133")

WMS No, 3

' o Quantity Required
g:;': lé?;::m Unit Assumed Unit Cost (estimated Cost ($)
number of units)
$ 4.50/Lb. '
1
: Piping Pounds (Materials and Labor) 1,930 8,685
) ) -
3) $ .55/Lb.
Tank Steel Pounds| (ot 2 e and Tabor) 4,360 2,398
7 ,92 . O]
Foundations Pounds ?Matz rifi‘: and Labor) " 2,620 2,411
Electric $ 2.00/Ft.
1 Cables Feet (Materials and labor) “ 350 700
Miscellaneous o
Installations (pumps, | Man- | $15.00/MH :
motors, skid-mounted | Hours | (Labor) 35 525
components, etc.) l
Access Cuts (in hull, -
deck plating or
bulkhead to provide | 1ot | % 1-00/Ft: 50 30
passageway)
$ 6.00/Ft.
Welding Feet (Materlals and Labor) 150 900
0.00/ ® J
$50.00/Hr.
E Cutting Hours {(Labor) 15 750
Bl e e — e e et e e o o e o o — — — o ot e > o o b = = -
2l other Man- | $15.00/MH |
| (miscellaneous Hours (Ial;or) 25 375
handling) f ’
o VS T
Total Installation Cost ($) 16, 794

" (1) Copper-nickel amumed.

(2) Estimate includes s factor of §0% added to allow for valves, flanges, fitings, taks-down jolnts, ewc.

(8) Ove=quarter inch plate amumed.

(4) Estinate includes s factor of 30% added to aliow for roquired structural sriffening for proper support.
(5) Eximaed on the basis of 16% of the welghs which has to be supposted.,
{6) Based on an asumed cutting rate of 59 f. /hr,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133°)

WMS No. 4 Full Volume Flush Gravity Collection/Grumman Flow Through

System with Sludge Holding Tank for Black ‘Water/
Holding Tank for Gray Water

T | T Approximate

Required Dimensiongl, x W x H)
~ Sewage Influent Surge Tank 110 gal. (15 cu, ft.) —2'x2'x4' * R
" Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7'x6'x7' ‘
Sludge Holding Tank 00 gal . (8 cu. ft.) 2'x2'x2"
Grumman Unit without
Incinerator ' One (1)
Surge Tank Pumps One (1)
Surge Tank Overboard Pump ~ Two (2) L
" Sludge Transfer Pump - One (1) :
Galley/Turbid Holding Tank
Discharge Pump Two (2)
Discussion

The system 18 considered to be a viable candidate,
The components would be located as follows:

(8) The existing 25 gallon Galley Retention Tank located on the
operating levei of the Engine Room, in the aft starboard cornmer, would be re-
tained, The tank has a built-in liquid level controlled discharge pump.

(b) Due to the lack of adequate space in the Engine Room and
for a better piping arrangement, the Sewage Influent Surge Tank, Sludge
Holding Tank, Grummnan Unit and Galley/Turbid Holding Tank would all be

_located on the starboard side of Hold No, 2. The G/T Holding Tank would be

located where the retention tank is fitted (Frames 10 ~ 11), The Grumman
Unit would be located forward of the G/T Holding Tenk, with the Sludge Holding
Tank adjacent and outboard (Frames 8-9). The Influent Surge Tank would be

located just forward of Bhd 11 and to Starboard of the shlp 8 centerline (Frames

10 - 11) near the G/T Holdlng Tank, = -+ ¢ o e e
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Vessel; WHITE SAGE (133")

System No, 4 (Cont'd)

(c) The independent pumps associated with the tanks would
be distributed in the area between Frames 9 - 10 1/2 Starboard of the ship's
" centerline and near the Siudge Holding Tank.

. . Drainage would be as follows:

(a) All drainage piping aft of Bhd No. 12, sewage as well as
___galley/turbid, would be led to Hold No. 2 via separate mains through a new

pipe wunnel passing through the upper part of the Port Fuel Oil Tank {similar
to the existing one which passes through the lower part of the tank).

(b) Sewage would gravitate to the Influent Surge Tank, from
‘which it would be pumped by the Surge Tank Pump to the Grumman Feed Tank.

The Surge Tank would be pumped overboard and to pierside via the tank's over-
board pumps,

: (c) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding T'ank in Hold No. 2 via the new pipe tunnel through the
Port Fuel Oil Tank mentioned above,

(d) Drains from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention tank,

(e) Remaining Galley/Turbid drains would gravitate overboard
and to their Holding Tank in Hold No. 2 via the new pipe tunnel indicated above,

The tank discharge pumps would be capable of discharging the tank contents
overboard and to pierside,

To accommodate equipment locations the existing shelving
arrangement along the starboard shell would have to be modified, the ship's
dry stores enclosure would have to be relocated from the ship’s centerline
to some place on the Port side, and the ship's stores refrigerator would
have to be moved slightly to Port to clear the Grumman unit, The refrigerator
has its own two air -cooled compressors mounted on top of the refrigerator,
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WMS INSTALLATION COST ESTIMATES

Vessel _ WHITE SAGE (133')

WMS No. 4

) " Quantity Required]
gst:lrl::tion ¢ Unit | Assumed Unit Cost (estimated Cost (3)
___ o8 ,,ﬂnen o number of units)
. 4.50/ib. 3
Piping(® Pounds ?Mat: rifl e ‘and Labor) P 1,830 8,235
' i ) ] -
.55 » S
Tank Steef” Pounds ?Matmfl": and Labor) ‘ 4,395 2,418
] ] $ .92/Lb. ®
Foundations Pounds (Materials and Tabor) 2,705 2,489
Electric ] $ 2.00/Tt. T "
Cables Feat (Materials and Labor) 525 1,050
Miscellaneous T -
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 50 750
components, etc.)
Access Cuts (in hull, N
deck plating or 1
bulkhead to provide Feet ?m};ggﬂt. 35 35
passageway)
$ 6.00/Ft.
Welding Feat (Materials and labor) 150 900
$50.00/Hr. (6
Cuttin
5 g Hours (Lzbor) 15 750
g’— —————————— com e o — — - Ay Sy -y —— ey = . v AT Gar D — I
g| Other Man- | $15.00/MH
O - .
o (mlscellaneous 25 375
handling) Hours (Labor) )
M e ——————— —7 —— peeat ——— =~
Total Installation Cost ($) 17,002

(1) Cepper-nickel assumed.

(2) Estimate inclndes a factor of 60% added to allow for valves, flanges, fitdngs, take-down joluw, etc.
(3) Ope=quarter inch plate assumed.,

(4) Esimate includes a factor of 30% added to allow for required structural stiffening for proper support,

(6) Emimated on the basis of 10% of the weight which has to be supported.
(6) Basod cp an sssumed guuting rate of 50 f. /hr,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

WMS No. 5  Full Volume Flush Gravity Collection/Grumman Flow Through

- ~Influent Surge Tank
- Sludge Holding Tank

System with Sludge Holding Tank for Combined
Black and Gray Waters

Required

432 gal. (58 cu.ft.)
- 232 gal. (31 cu.ft.)

Grummman Unit without

Incinerator One (1)

Surge Tank Pump One (1)

Surge Tank Overboard Pump Two (2)

- __Sludge Transfer Pump One (1)
Discusgsion

Approximate

Dimensions(l, x W x H)

~3'"x3'x6'-5"
S 3'x2'x5" -6"

The system is considered to be a viable candidate,

The components would be located as follows:

(a) The existing 25 gallon Gelley Retention Tank located on
the operating level of the Engine Room, in the aft Starboard corner, would
be retained. The tank has a built-in liquid level controlled discharge pump.

(b) Duc to the lack of adequate space in the Engine Room
and for a better piping arrangement, the Sewage Influent Surge Tank, Sludge
Holding Tank, and the Grumman Unit would all be located on the starboard
side of Hold No, 2, The Grumman treatment sub-system would be located
where the retention tank is presently fitted. The Sludge Holding Tank would
be located just outboard of the Grumman unit. The influent surge tank would
be located just forward of Bhd 11, to starboard of the ship's centerline,

(c) The independent pumps would be functionally located
arround the Grumman unit and Surge Tank.
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Vessel: WHITE SAGE (133')

System No. 5 (Cont'd)

Drainage would be as follows:

(a) All drainage piping aft of Bhd No. 12, sewage as well as

Sy Galley/Turbld, would be led to Hold No, 2 via separate mains through a new
" “pipe tunnel passing through the upper part cf the Port Fuel Oil Tank (similar

to the existing one which passes through the lower part of the tank).

(b) Sewage and Galley/Turbid drains would gravitate to the
Influent Surge Tank, from which they would be pumped by the Surge Tank Pump
to the Grumman Feed Tank. The Surge Tank would be pumped overboard and
to pierside via the tank's overboard pumps,

(c) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the

 Influent Surge Tank in Hold No. 2 via the new pipe tunnel through the Port
- Fuel Oil Tank mentioned above,

To accommodate the equipment in Hold No, 2, minor
modifications will be required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship’s dry stores on
the centerline of the vessel (between Frames 9 and 10) will have to be moved
further to Port.
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WMS INSTALLATION COST ESTIMATES

~ Vessel WHITE SAGE (133")

WMS No. 9
\ Quantity Required
o f:"s‘fléf“"“ . Unit | Assumed Unit Cost (estimated Cost ($)
o ost Llemen number of units)
- — ———
$ 4.50/1b. @
1
Piping® Pounds {Materials and Labor) 1,635 7,358
S o ) ) ' ' (4
3) s -ss/Lb. N
Tank Steelf Pounds (Materials and Labor) 2,170 1,194
' e ’
.92/1b,
Foundations Pounds ?Materlgls and Labor) 1,120 1,031
1
F Electric $ 2.00/Ft.
» Cables Feet {Materials and Labor) 450 - 500
] Miscellaneous
] Installations (pumps, | Man- $15.00/MH :
: motors, skid-mounted | Hours { (Labor) I 35 525
] components, etc.)
Access Cuts (in hull,
deck plating or 1.00/Ft
bulkhead to provide Feet %Ial;gr)/F ' 35 35
arssagerway)
3
£ S 6.00/Ft.
[ Welding Feet (Materials and Labor) 120 720
t $50.00/Hr, @
3 Cutting H 1
] “ ours | (1abor) 15 750
%;____,____f_--_-______-_____ — - > — 4 m———
g| Other {Man- | s15.00/MH ' |
21 (miscellaneous 3 * ' o
-4 . . 2 [T 7
handling) Hours (Labor) 5 375
—— — ——— e —— e —— = L = = ——— —— ——t
Total Installation Cost ($) 12,888

(1) Copper-nickel assumed. '

(2) Estimate includes a factor of 50% added to allow for valves, flanges, fitdngs, take-down jolnw, etc,
(3) One~quarter inch plate amumed.

(4) Esdmete includes 3 facti of 3%% sdded w allow for required structural seiffening for proper support.
(5) Estimated on the basis of 10% of the weight which has 1o be supported.,

(6) Based on an assumed cutting raze of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

‘WMS No, 6 Full Volume Flush Gravity Collection/Ho!ding Tank for
, Black Water/Grumman Flow Through System with
Sludge Holding Tank for Gray Water

sl o ... .. ... Required - Dimensions(L x Wx H)
: S .. «G/T Influent Surge Tank 323 gal. (43 cu.ft.) 3'x3'x5’
oo o2 - -l Sewage Holding Tank - 722 gal. (97 cu,ft.) - 4'x4"x6'
f o Sludge Holding Tank 172 gal. (23 cu.ft.) 2'-6"x2'-6"x 4'
Optional Combined Sewage/
Sludge Holding Tunk 894 gal, (120 cu,ft,) 5'x5 x5'

Grumman Unit without

Incinerator One (1) ;

G/T Influent Surge Tank Pump One (1) ]

7 G/T Influent Surge Tank o [ 3 3

Transfer pump One (1) 1

Sewage Holding Tank Overboard ]

Pump Two (2) , §
Sludge Holding Tank Transfer

Pump 3

i

Discussion ;

L

The system is considered to be a viable candidate. 1

The components would be located as follows:

it

: (a) The existing 25 galion Galley Collecting Tank located
-on the operating level of the Engine Room, in the aft Starboard corner,
would be retained. The tank has a built-in liquid level controlled discharge

;pump.

: (b) Due to the lack of adequate space in the Engine Room !
and for a better piping arrangement the remaining components would all

be located on the starboard side of Hold No. 2, The G/T Influent Surge
Tank would be fitted near the ship's centerline, just forward of Bhd No, 11,
‘The Sewage Holding Tank would be located where the existing retention
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Vessel: WHITE SAGE (133}

\ . A R
: . .
A

% System No, 6 (Cont'd) "
i
13
}

i

. ovvtank is fitted The Grumann treatment subsvstem would be fitted forwwed
b '(Fram‘,s G- 10) with the Sludge Holding Tank forvvard and outboard

The Optional Combined Scwage /Sludge Holding ‘fank can be
located In place of the Sewage Holding Tank, ¢

(c) The independent pumps assocaated with the tanke vould
be distributed functionally ncar the cquipraent scrved,

. Drainsge would be as follows:

{a) Al drainagc piping aft of Bhd No, 12, scwuge axs w1l as
‘i galley/t urbid, would be led ro Hold No, 2 via scparate mains through a new .
pipe tunnel passing through the upper part of the Port Fucl Ol Tank (slmunr I K
to the ex!stmg one which pabsus through the lower port of the tank). ‘ (- ' ;

{b) Scwage would gravitate to the Sewayge lloldlng Tark from
which it would be punped overhoard vr to pll rside by the tank's overboard
discharge pumps,

(¢) The Sludge Holding Tunk Transfcr Pump would wangfer
! cffluent from the tank to the Sewage Holding Tank for discharge uvc:boa;d
; and to plcrsldc via the Scwage Holding Tank Overboard Pumps,

(d) Existing galicy sink and deck dratns would continue to ‘ [
drain to the 25 gallon retention tank from which they would be pumped to
5 the Galley/Turbid Influent Surge Tank in Hold No, 2 via the new pipe
' tunnel through the Port Fucl Ofl Tank mentioned above,

(e) Drain from the drinking fountain on the Main Deck, s 4
Frame 14 to starboard of ship’s centerline would have to be re-routed to
drain into the existing 25 gallon retention tank.

() Remalning Galley/Turbid drains would gravitate overoard
and to the G/T Influent Surge Tank in Hold No, 2 via the new pine tunnel N
indicated above, The tank transfer pump would discharg: the tank contents
to the Sewage Holding Tank for discharge overboerd and to plerside,
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.+ Vespel: WHITE SAGL (133')

System No, 6 (Cont'd)

" To accommodate equipment locations the existing shelving
~ arrangement along the startmoard shell would have to be modified, the ship’s

B ] ﬂ N ‘dry stores enclosure would have to be relocated from the ship's centerline to

<+ ¢ #ome place or the Port ride, and the ship's stores refrigerator along the
~ +, - forwurd bulkhead would have to be moved to Port to clear the Grumman unit.

! . The retsigerator has its own two air-cooled compressors mounted ¢n top of
.. =ix o the refrigesator, S ‘;,\ e ST
:"T' "7 "?‘ 7:, i 77‘ i’::‘ 7:’ =':‘(}iA 7%": - ‘1" _:Tiir'l,.;;,,g‘ T oI ) s ,V T ’,"’7'12’};’7 ,’V‘ ’:., Z'-,';' o ’,:V' coT "Z‘ Tl
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WMS INSTALIATION COST ESTIMATES
]
Vessel  WHITE SAGE (133")
1 T - i
F 1
WMS No. 6
3 i
- C ‘ ' {{Quantity Required
3 C g‘s’flgtw: ; Unit Assumed Unit Cost (estimated Cost ($) i
{ ; - ost tlemen || number of units) 4
- , ' ' =T ~®
3 $ 4.50/1b, ' 3
3 - |Piptng® Pounds (Materi/als and Labor) 1,830 8,235
| —
©)) $ .55/1Lb.
Tank Steel Pounds (Materials and Labor) i 3,445 1,895 4
4
$ .92/Ib. _ ®
Foundations Pounds (Materials and Tabor) 1,760 1,620 j
:
L : ' ' = - ]
{ | Electric $ 2,00/Ft. 3
] Cables Feet {Materlals and labor) 450 900 b
k Miscellaneous - : ’
1 Installations (pumps, | Man- $15.00/MH P
1 motors, skid-mounted | Hours (Labor) 50 750 ’
] components, etc.) § E
] Access Cuts (in hull, i 3
] deck plating or 1.00/Ft P
, bulkhead to provide Feet ?Lal;gr)/ ) 33 35 :
{ _passageway) 7 _ [
- $ 6.00/Ft.
g Welding Feet (Materials and Labor) 150 900 7
1 ) '
1 $50.00/Hr. 4 ;
Cuttl : 4
o Cuing Hours | (Labor) 15 750
gL._.._._.__..__.,..,-...__._--———-.-—-—_ ~~~~~~~~~~~ - e = ;;
E| Other Man- | $15.00/MH | .
Q - . i 5
&1 (miscellaneous . y P
handling) Hours | (Labor) 25 375 i i
Total Installation Cost ($) 15, 460

i (1) Copper-pickel] assumned, ' l '

; (2) Estimate Includes 4 factor of 50% added to allow for valves, flunges, fiings, take-down jolnts, etc.
(3) One-quarter foch plate assumed.
(4) Estimate includes a factor of 30% added w allow for mquired stuctuzal stiffening for proper support, ,
(5 Estimated on the basis of 10% of the wedght which bas to be supported. ';
(6) Basod on ap asume. cutting rate of 50 ft. /br. '
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

WMS No. 7 Full Volume Flush Gravity Collection/Grumman Flow Through
System with Sludge Incinerator for Black Water/Holding
’ ~Tank for Gray Water '

R TP : Approximate

e s e o om e - ==~ Required ~ -~ Dimensions(L x W x H)
- Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7'x6'x7’
Sewage Influent Surge Tank -110 gal. (15 cu. ft.) 2'x2'x 4
Fuel Oil Day Tank 25 gal. (3.3 cu. ft.) 1'-6"x1'-6"x 1'-6"
Grumman Unit with One (1) with One (1)
Incineraior Thiokol Incinerator
Influent Surge Tank Pump One (1)
Influent Surge Tank Overboard
Pump : Two (2)
" Galley/Turbid Holding Tank '
Overboard Pump Two (2)
Discussion

The system is a viable candidate with certain considerations.
The components would be located as follows:

(2) The existing 25 gallon Galley Retention Tank located
on the operating level of the Engine Room, in the aft Starboard corner, would
be retained. The tank has a built-in liquid level controlled discharge pump.

(b) The Sewage Influent Surge Tank, Surge Tank Pump, and
the tank's overboard pumps would be located in the Engine Room, Port side
in place ot the existing collecting tank.

(c} The Galley/Turbid Holding Tank would be fitted in Hold
No, 2 where the existing retention tank is located, The Grumman MSD with
the incinerator would be located just forward of the G/T Holding Tank; the
Fuel Ofl Day Tank would be located in the Starboard aft corner of the hold
near the G/T Holding Tank.

a7
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Vessel: WHITE SAGE (133')

System No. 7 (Cont'd)

(d) The G/T Holding Tank pumps for overboard/pierside
- discharge would be located inboard of the tank.

e {e) In view of the arrangement of the vessel as described in
“the discussion of existing conditions at the beginning of this section, the
incinerator stack run to the weather seems to be severely limited. The only

_.apparent solution is to run it up through the Majn Deck alongside the poxt or
starboard sheer leg of the cargo boom tripod support structure. The
structure legs begin near the overhead in Hold No, 2, Care would have to
be exercised due to tight house access arrangements on the Main Deck and
the navigational and operatxons clearance needed,

Prainage would be as follows:

(a) Sewagc would gravitate to the Sewage Influent Surge tank in
the Engine Room from which it would be pumped to the Grumman feed tank by
the surge tank pump. The surge tank would be pumped overboard or to pierside
by the tank's overboard pumps. The Surge tank pump and the tank overboard/
pierside discharge pump would discharge via the existing pipe tunnel through
the lower part of the Port Fuel Oil Tank,

(b) Galley and Turbid drainage piping aft of Bhd No. 12 would
~ be led to the G/T Holding Tank in Hold No. 2 through a new pipe tunnel passing
through the upper part of the Poxt Fuel Oil Tank (similar to the existing one
which passes through the lower part of the tank).

{c) Existing galley sink and deck drains would continue to
drain to the 25 gallon retentfon tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via the aforementioned new pipe
tunnel through the Port Fuel Oil Tank.

{d) Drains from the drinking fountain on the Main Deck,
Frame 14, to starboard of ship’s centerline would have to be re-routed to
drain into the existing 25 gallon retention tank.

(e) Remaining Galley/Turbid drains would gravitate over-
board and to the Holding Tank in Hold No, 2 directly, The tank discharge

"~ pumps would be capable of discha.rgmg the ta.uk coments overboard and to
pierside, :
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Vessel: WHITE SAGE (133')

System No, 7 (Cont'd)

To accommodate the equipment in Hold No. 2, minor
modifications would be required to the shelving on the starboard side (along
the shell of the vessel); the wire mesh enclosure for the ship's dry stores
on the centerline of the vessel (between Frames 9 and 10) would have to be

- -moved to port of the ship’s centerline; the ship's stores refrigerator along
~ ---the forward bulkhead would have to be moved to port to clear the Grummasan
"~ unit, The refrigerator has its own two air-~ooled compressors mounted on

top of the refrigerator.

Due to the incinerator installation additional fire protection
will have to be provided and the ventilation system for Hold No. 2 will have
to be modified.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133")

WMS No. 7

o ) Quantity Required
g‘Stalé?tm“ ' Unit | Assumed Unit Cost (astimated Cost ($)
ost Elemen number of units) i
- ——— — — ——— ﬁ-—.-———-—('ﬁz)—_,= !
i $ 4,50/1b, :
Piping () Pounds (Materials and Labor) 3,775 16, 988 |
- i
) 4
: (3) $ .SS/I.b-
Tank Steel Pounds (Materials and Labor) 2,525 1,389
$ .92/1b. o ® ]
I Foundations Pounds| (\faterials and Labor) 1,505 1,385 | 4
‘ Electric $ 2.00/Ft.
i Cables Feet (Materials and Labor) 375 750 :
Miscellaneous ) ]
| Installations (pumps, | Man- $15.00/MH L
motors, skid-mounted | Hours (Labor) " 40 600 P
components, etc.) ©a
Access Cuts {in hull, 4 E
deck plating or ' 1.00/Ft . 3
bulkhead to provide Fee ?Lat;gr)/ 35 35 5 g
assageway) { j
|
$ 6.00/Ft. :o
Welding Feet (Materials and Labor) 135 810 ;
$50.00/Hr, @ 3 %
B R e s s
i ‘%’,L —————————— ) LEpUEUpUy RN R, | NGNS S S —— f ————— P
& (Oit:e;na cous Man- | $15.00/MH ' ;
x| \misceLaneou Hours | (Labor) 25 375 i
handling) :
f Total Installation Cost () 23,082 | !
i (1) Copper-nickel agsumed, f
3 (2) Estimate includes a factor of 50% added to allow for valves, flanges, fittings, take-down jolnm, etc. ’

{3) Ope~quarter inch plate assumed,

{4) Bstimate includes a factor of 30% added to allow for requircd sttuctural stiffsning for proper support. ) : )
(6) Estimated on the basis of 10% of the weight which has to be supported. ' : !
(6) Based on ap amumed catting rate of 50 ft, /hr. -
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

WMS No. 8 Full Volume Flush Gravity Collection/Grumman Flow Through
System with Sludge Incinerator for Combined
' Black and Gray Waters
S : - -~ Required -~ Dimensions (L. x W x H)
- . Influent Surge Tank 432 gal, (58 cu. ft.) 3'9"x4'x 4'
- —Fuel Oil Day Tank -°-25 gal, (3.3 cu, ft,) 1'-6"x1'-6"x1i'-6"
Grumman Units with One (1) with
Incinerators One (1) Thiokol Incinerator
Influent Surge Tank ’
Pump One (1)
Influent Surge Tank -
QOverboard Pumps Two (2) S

Discussion

The system is a viable candidate with certain considerations,

The system is very similar to System No. 7 except that the
Galley/Turbid Holding Tank and its overboard/pierside discharge pumps have
been deieted,

The components would be located as follows:

(a} The cxisting 25 gallon Galley Retention Tank located on the

operating level of the Engine Room, in the aft Starboard corner, would be
retained. The tank has a built-in liquid level controlled discharge pump.

(b) The Influent Surge Tank, Surge Tank Pump, and
the tank's overboard pumps would be located in the Engine Room, Port side
in place of the existing collecting tank.

(c) The Grumman MSD with the incinerator would be located
in Hold No. 2 in place of the existing retention tank.
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Vessel: WHITE SAGE (133')

System No, 8 (Cont'd)

(d) In view of the arrangement of the vessel as described in
_ the discussion of existing conditions at the beginning of this section, the
incinerator stack Tun to the weather seems to be severly limited. The only
starboard sheer leg or the cargo boom tripod support stzucture. The
structur€ legs begin near the overhead in Hold No. 2, Care would have to
_ be exercised due to tight house access arrangements on the Mam Deck and
~ the navigational and operational clearances needed. o ST

Drainage would be as foliows:

(a) Sewage and Galley/Turbid water would go to the Influent
Surge Tank from which it would be pumped by the surge tank pump to the
Grumman feed tank via the existing pipe tunnel through the Port Fuel Oil
Tank. The Influent Surge Tank overboard pump would discharge overboard/
pierside via the same pipe tunnel to the existing connections.

(b) The effluent from the existing 25 gallon Galley Sink/de ck
drain collecting tank would be pumped to the influent surge tank.

(c) Drains from the drinking fountain on the Main Deck, Frame
14, would have to be re-routed to drain into the 25 gallon collecting tank.

To accommodate the equipment in Hold No. 2, shelving may
have to be modified and the wire mesh enclosure for ship's dry stores may
have to be moved to port.

Due to the incinerator installation additional fire protection
will have to be provided and the ventilation system for Hold No. 2 will have
to be modified,
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WMS INSTALLATION COST ESTIMATES

Vessel __WHITE SAGE (133")
]
WMS No._8
' Quantity Required! }
1 i - g""t:lg“on ¢ Unit Assumed Unit Cost (estimatad Cont (§)
4 1 ost Lismen numbor of unite)
r e =X = —tt —r— T L AT S TN - 0 i MR i £
$ 4.50/Lb. ®
Piping (¥ Poundsi \1ocerials and Labor) 1,875 U, 43U
) N - ) KU
3 .55/1b, ) :
: Tank Steef? Pounas ?Mater{{\ls and Labor) 1,415 779
i Y ] — BT )
1 $ .92/1h. o ,
; Foundations Founds (Materials and Labor) || 1,005 vis
- —— ) - Vg M1 A R s Tt~ e ) S MR 3 Rt N P« Y A LM A2t e Al u—pwﬂ«ﬁ 2L R S TR S
Electriz $ 2.00/Ft. . o o
E‘ Cables Feet (Materials and labor) 215 450
.’{ Miscellaneous ' - o S T
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 b2y
components, etc.) _
E Access Cuts (in hull, T o
deck plating or 0
g : bulkhead to provide | ' fml,;c;,o)/ Ft. 50 b0
3 assageway) _ ) B . _ . —r
1 $ 6.00/Ft. )
i Welding Feet (Matertals and Labor) 135 vy
.. e . - -
F $50,00/Hr. (9
“ Cutting Hours (Labor) 15 | 750
E ; g_-———.-——!-g__.g—_—-—,La-—~- vEr ws e mm s e S e '—4;-1—!--9«!—!—1 - G W M 3 aw;
)
.} | g| Other Man- | $15.00/MH
1 31 (miscellaneous an- N
(¢4 ”
handiing) Hours (Labor) : L 25 7%
r:::a—m s e e 2 W
Tntal Installation Cost ($) 14,008

(1) Coppet-rdckel amsumed,

(2) Esinate inclides a facwr of 60% sdded to allow for valves, flanpes, Atdngs, trke-dovwy Jday, &b,
(3) Cue-quartcr Inch pli.o assumud, '

(4) Esumate includes & factor of 30% added to allow for required structural stiffsning for propas suppnt,
(5) Pl -ated on the basis of 10% of the weight which has 1o be supported,

(€) Based ou an assumed curdug rate of 0O ft, /M,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

‘Vessel: WHITE SAGE {iZ3')

WMS No. 9 JERED Reduced Volume Flush Vacuum Collection/Holding
Tank for Concentrated Black Water/Holding Tank
for Gray Water S

- Approxinaate

Reyuired Dimensiond(L x W x H)
_ Vacuutn Collection Tank 30 gal. (4.4 cu.fr.) 16" dia. x 38" H
( Sanicary Holding Tank 200 gal, (27 cu.ft.) 3'x3'x3'
: Galley/Turbid Holding Tank 2063 gal, (276 cu.ft,) 7'x6'x7

Sanitary Holding ‘Tank
Overboard Puraps Two (2)

Galley/Turbid Holding Tank
Overbosrd Punps Two (2)

, !"L_!f_L.L
The sysiem u congidered to be a viable candidate,
A fr¢sh water sanitary flushing system would be required,
‘The components would be located as follows;
{n) The Vacuum Collection Tank and its pumps weuld be
located i the Engine Rooun, port side, where the existing collection tank is

fitted,

(b) The Sanitary Holding Tank and its overboard pumps
would be located jusc aft of the vacuum col)ection tank.,

(¢) i Galley/Turbid Holding Tank and Its overboard
discharge purnps would be located in Hold No. 2 in place of the existing
retention vank,

() The existirq 25 gullon Galley Revention Tapk located on

the operating teved of the Engine Room in the aft Starbogrd cexner, weuld be
retatned, The wank has a bulli i lguid Jevel controlled dischurge pump.

5#
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Vessel: WHITE SAGE (133')

Systein No, 9 {Cont'd)

Drainage would be as follows:

(3) Sewage would be collected in the Vacuurn Collection Tank

and transfered to the Sanitary Holding Tank. The holding tank discharge

‘pump’s discharge line would be led to Hold No, 2 via the existing pipe tunnel
passing through the lower inboard side of the Port Fuel Oil Tank. From there
it would run to the existing overboard shell connection and to the existing
weather deck discharge connections to piersidc, port and starboard.

(b) Existing galley sirk and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No, 2 via a new pipe tunnel through the
Port Fuel Oil Tank similar to the existing one, but located through the upper

part of the tank.

(¢) Drain from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 galior retention tank,

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above,
The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside.

To accommodate the equipment in Hold No, 2, there may be
minor modifications required to the shelving on the starboard side {along
the shell of the vessel) and the wire mesh enclosure for the ship's dry stores
on the centerline of the vessel (between Frames 9 and 10).
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(1) Copper~pickel asumed,

(2) Estimate includes a facwee of 50% added to allow for valves, flanges, fitdog, take-down jolng, &wc.

(3) One-quarter inch plate assumned.

(4) Fstimate includes & factor of 30% added to allow for required structural sdffening for proper support,

{5) Emimated oo the basis of 10% of the welght which has to be mppormed.
(6) Based on an sssumed cutting rate of 50 ft, /hr.
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WMS INSTALIATION COST ESTIMATES g
1
Vessel WHITE SAGE (1339 %
1
WMS No. 9 é
’ [Quantity Required — B 1
g‘stflé?:m:m Unit | Assumed Unit Cost (estimated’ Cost ($) BN
1 -08 m . | number of units) | 13;
o pounds| § 4-50/1b. [ 1 3
1 Piping ounds (Materials and Labor) 1,120 5,040 g
} @ L]
$ .55/Lb. R
Tank Steel® Pounds| o\ 0 le and Labor) 4,260 2,343
, b
'
6] Dy
.92 .
Foundations Pounds fMate n:ll.: and Labor) 2,425 2,231 \
Electric $ 2.00/Ft. | ) .
Cables Feet {(Materials and labor) 300 600 -
Miscellaneous
Installations (pumps, | Man- $15.00/MH _
motors, skid-mounted | Hours {Labor) 35 ,.,:2_5 i
components, etc.) o ;
Access Cuts (in hull, o |
deck plating or 1
bulkhead to provide Feot S(Lal;gg/ﬂ' >0 S,G ; { y
passageway) - i
v i : 1
$ 6.00/Tt. 1
Welding Feet (Materials and Labor) 135 810
- e — — 3
$50.00/Hr. © R
“ Cutting Hours | (1abor) 15 759,
%h———e———”-—————,gL---——m~-——-—g-- ——— - - D ket
g] Other ) 1
2] (miscellaneous !b:::rs ?;sl;:r(;/m{ 25 375 | i
handling) i ' l ;
- {
Total Installation Cost ($) 12,724 o
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DISCUSSION OF INSTALLATION BASED ON & AIPCHECKS

Vessel: WHITE SAGE (133')

Pl .
bt S| B v i Sl N il

NP

WMS No. 10 JERED Reduced Volume Flush Vacuum Collection/Incinerator
for Concentrated Black Water/Holding Tank for Gray Water

_ R c Approximate
: T O T - -7 7 Required ++ - Dimensions (L. x W x H)

i o e ke

Vacuum Celiection Tank 120 gal, {18 cu. ft.) 2" dia, x 5'"-9" L
Galley/Turbid Holding Tank 2063 gal, (276 cu, ft.) . 7'x6"x7'

~ Incinerator Feed Tank (Sludge) 50 gal. (6.5 cu. ft.) 2'-6"x1'x2'-7"
Fuel Oil Day Tank - 7. 22 gal. (3.0 cu.ft.) 1'-6"x1"-6"x 1'-6"

oy

Incinerator A ' 1_One (1) Thiokel

‘Vacuum Collection Tank Over- b
" board Pump One (1) ot

G/T Holding Tank Overboard Pump  Two (2)

- -Discussion L e T

Tt

g

The system is considered  be a visble candidate,

A fresh water sanitary flushing systern will be required.

* The components ‘would Le located as follows:

: : . (a) The Vacuum Collection Tank and its pumps would be located
! in the Engine Room, port side, where the existing collection tunk is fitted.

B it 0 AL R, K WL a5 i TN i

Lok

: ' (b) The incinerator and blower would be fitted aft of the VCT,

Sl

' The fuel oil day tank would be located on the Engine Room
fo:nvard bulkhead near the VCT.

e —— e o gt v

The incinerator stack would go up the ship's stack alongside
the diesel engine exhausts,

(c) The Galley/Turbid Hoiding Tank would be located in Hold
No, 2 in place of the existing retention tank, Its overboard pumps would be
located inboard of the tank.

{d) The existing 25 gallon Galley Retention Tank {with internal
§ ~ sump pump) located in the starboard aft corner of the Engine Room would be
' retained. '

et S ot o, o, AR
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Vessel: WHITE SAGE (133')

System No. 10 (Cont'd)

Drainage would be as follows:

, (a) Sewage would be collected in the Vacuum Collection Tunk
- 7,,7;,4 JVCT) and transfered to the incinerator via the feed (Sludge) tank,

(b) The VCT would be pumped overboard and pierside by its
overboard pump via the existing pipe tunnel] through the lower part of the

-Port Fuel OQil Tank to the existing connections in Hold No, 2,

(c) Existing galley sink and deck drains would continue to
drain to tae 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Held No. 2 via a new pipe tunnel through the
Port Fuel Oil Tink similar to the existing one, but located through the upper
part of the tank.

(d) Drain from the drinking fountain on the Main Deck, Frame
14, to starboard of ship’s centerline would have to be re-routed to drain into
the existing 25 gallon retention tank,

(¢) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above,
The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside.

To accommodate the equipment in Hold No, 2, there may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclsoure for the ship’s dry stores
on the centerline of the vessel (between Frames 9 and 10).
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WMS INSTALIATION COST ESTIMATES

Vessel  WHITE SAGE (133')

WMS No. 10

(8) One=quarter inch plate amumad,

(4) Estimate tncludes a factor of 50% added w allow for required structural suffening for proper support,
(5) Fedmated on the basis of 10% of the welght which has to be suppocted.

(6) Bastu g ap amumed cuting rats of 50 ft. /e,

Quantity Required
g st:lfl;;ionm Unit Assumed Unit Cost (estimated Cost (§) =
os me number of units) © A
$ 4.59/1b. @
1 -
! Piping Pounds (Materials and Labor) 2,025 9,113
73]
3) $ .55/1b.
Tank Steell Pounds| (\:otoriale and Labor) 3, 780 2,079
$ .92/b. e
Foundations Pounds (Mate ri/a‘Il‘: and Labor) 2,457 2,277
’ Electric N $ 2.00/Ft.
2 Cables Feet (Materials and labor) 250 500
{ Miscellaneous y
: Installations (pumps, | Man- | $15.00/MH 2
motors, skid-mounted { Hours | (Labor) 25 375 P
; componénts, etc.) 3
Access Cuts (in hull, 3
deck plating or ¢ by
bulkhead to provide Feet %Lalbgg/r ) 50 50 i
. passageway) o
? $ 6.00/Ft. '
Welding Feet (Materjals and Labor) 130 780 :
$50.00/Hr, © !
/ Cutting H
2 ours | (Labor) 1s 750 |
oo mo o e T et EEEE TS ;
€ Other _ 1 » 0 : 1 1
8| (miscelianeous | 100 fL:b.rgrc; 25 375 ?
handling) 1
Total Installation Cost (5) ' 16, 299
| — B |
(1) Copper-nickel assumed. ft
(2) Estimate includes a factor of 50% added vo allow for valves, flanges, fitings, take~down joiom, etc, %

otk s it i

67

AR e e




) sty AR 1 Seeg TRt oA rhimie teeor
© ot e S gt TR ANNITRNART s SRRy SR T Y L T .

DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133")

WMS No. 11 JERED Reduced Volume Flush Vacuum Collection/GATX
: Evaporator for Concentrated Black Water/Holding Tank
‘ for Gray Water

Approximate R
- B ) Required Dimensmns (L x Wx H)

7 ‘Vacuum Collection Tank 30 gal. (4.4 cu. ft,) 16" dia. x 38" L E—
S-S —"Galley/Turbid Holding Tank 2063 gal, (276 cu.ft.) "7'x6"x7'

‘Evapor ator (GATX) One (1) - 80 gai.

Catalytic Oxidizer One (1)

Galley/Turbid Holding Tank

Overboard Pumps Two (2)
Discussion

' : ' ' ' The system is considered to be a viable candidate,
A fresh water sanitary flushing system would be required,
The equipment would be located as follows:

(&) The Vacuum Collection Tank and its pumps would be
located in the Engine Room, port side, where the existing collection tank
is fitted.

(b) The GATX Evaporatcr would be located just aft of the VCT,

(c) The existing 25 gallon Galley Collecting Tank located in
. the starboard aft corner of the Engine Room would be retained. The tank has
! : a built-in liquid level controlied discharge pump.

(d) The Galley/Turbid Holding Tank would be located in Hold
No. 2 in place of the existing retention tank. Its overboard pumps would be
located inboard of the tank,
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Vessel: WHITE SAGE (133")

System No. 11 (Cont'd)

Drainage would be as follows:

) (a) Sewage would be collected in the Vacuum Collection
Tank (VCT) and transfered to the evaporator,

(b) The pumps forming a part of the VCT assembly would
discharge the sewage overboard or pierside via the existing pipe tunnel passing
through the lower part of the Port Fuel Oil Tank to the existing connections in
Hold No. 2,

(c) Sludge from the evaporator would be pumped overboard/
pierside by its own pump via the samme route as for the VCT,

(d) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the
Port Fuel Oil Tank similar to the existing one, but located through the upper
part of the tank,

{¢) Drain from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's couterline would have to be re-routed to drain into
the existing 25 gallon retention vauk.

(D Remaining Gailey/Turbid drains would gravitate overboard
and to the Holding Tank in Held No. 2 via the new pipc tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents
overboard and to plerside.

To6 accommodate the equipment in Hold No, 2, there may be

- minox modifications required to the shelving on the starboard side (along the

shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10).
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WMS§ INSTALIATION COST ESTIMATES [
o
Vescel  WHITE SAGE (1339
WMS No._ 11
B ' 1 B llQuantity Roquired
}?g:f!éf;::;‘lm Unit Assumed Unit Cost {estimated Cost ($)
f et , " I number of unlt‘s) -
) - $ 4.50/Lb. -
| Piptng’ Pounds| (\aterials and Jabor) 1,280 5,760
)
v i — — —_ -1
. :!) 3 5 -55/“): , . -
Tank Stoof Poundsl \/ terialy and 1abor) 3,540 1,947
0 T A e by p— o £ e e s \ —— - 5}
.92/1b, , *
Foundations Pounds (sMo!on/;u and Labor) 2,340 2,151
Llocteiz , 2,00/¥1. )
Callos Foat (Motorlah ondd 1abor) 200 400
Miscellonoous e S )
Instellations (pumps, | Man- $15.00/MH
motors, wkid- mguntud Hourp {Labur) 20 300 |
(E’_ﬁ." Shunth ——
hCCuny (..ut"-ftr i -
doeck plating or . .
bulkhaad tu provide Foat 5“‘:’).3'0)/[1. *0 60 ;
| prsssgoway) —— S —_ — !
. ¢ G600/,
Waelding Fout (Mnlongu ard Lobur) | by 440 ,
- - .- ——a i
, , $50,00/11, _ I
. Cutlting Hoath | (1 alor) ' 14 750
F 7R OME N EE AR S NS M e fp]l - e S em ) D SR MM MmN NS B Me b s 2e e T e my 4T T Wy W W AE W = 59 Sm e A mpY
i
g (vﬁ::::?::llmmuul Man- €1h,00/Mil -
A i = L [) ]
handiing) Houre | (Lalu) 2y a7y
e o A IR M sined fallaci espgEnd
j Tutal lnntalletivn Copt () 14,204
i y 4 I G A G A S SRR S
(1) Cape -t hal suimed,
) talnats ine husded 0 faln of 0% 0dded w allow B valvey, Dangee. Aty Win dywn janw, s,
(1) e yusy Iinh plata sbwred, i
(4 Imimare U bule 0 (6ol 91 805 adided W alloe b requlind struciuisl wifigulig by prope pujgen,
(8 bmlinsad op e basis of 117 of e redtt Wil bad o % Biprviee )
(8) Pasad om ru saoniind ety 100 of B9 AL Aw,
Y2
—. 5 — e Eﬁ-i--_.—-‘. hmj

o it b N
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: WHITE SAGE (133")
WMS No. 12 JERED Reduced Volume Flush Vacuum Collection/Holding

Tank for Concentrated Black Water/Grumman Flow
Through Systam with Sludge Holding Tank for Gray Water

Approximate
Required Dimernsions (L x W x H)
; Galley/Turbid Influent Surge
: Tank 322 gal. (43 cu. ft.) 3'-6" dia. x5'H
Sludge Holding Tank 172 gal. (23 cu, 1t.) 26" x 2"-6" x 4'
Sewage Vacuum Collection
Tank . 30 gal. (4.4 cu. fr.) 16" dia, x %L
Sewage Holding Tank 200 gal. (27 cu. ft.) 3'x3"'x3
Grumman Unit without
i : Incinerator One (1)
: Sewage Holding Tank Over-
. f board Pump: Two (2)
“ Sludge Holding Tank Transfer
Pump One (1)
Influent Surge Taonk Transfer
Pump Onc (1)
Influent Surge Tank Pump One (1) \
|

H

Discussion o :
‘f‘he aystem is considered to be & viable candidate .

A fresh water sanitary flushing system will be required.

. The compne~ats would be located as follows: !

(8) The Galiey/Turbid Influent Surge Tank and ity puraps would

be o v in the Eagine Room, port side, s place of the existing collection
«ank .

e
e ]

(b) The Vacuum Collection Tank and pumpe would be locsted
alt of the G/T Holding Tank. ,

R

R R




R

f

Vessel: WHITE SAGE (133)

System No. 12 (Cont'd)

(c) The Sewage Holding Tank would be located aft of the VCT.
The tank overboard pumps would be located forward and inboard of the Sewage
Holding Tank. .

(d) The existing 25 gallon Galley Retention Tank located in
the starboard aft corner of the Engine Room would be retained. The tank has
a built-in liquid level controlled discharge pump.

(e) The Grumman MSD, Sludge Holding Tank and its transfer
pump would be located in Hold No. 2 in place of the existing retention tank.

Drainage would be as follows:

{a) Sewage would be collected in the Vacuum Collection Tank
and transfered to the Sewage Holding Tank which would be pumped overboard
or to piecside by the overboard pumps via the existing pipe tunnel through the
Port Fuel Oil Tank to Hold No. 2 and then overboard using the existing
connections.

(b) The 25 gallon CGalley Retention Tank would discharge to the
G/T Influent Surge Tank, The remeaining G/T drains would gravitate to the
tank. All gray water would siso be capable of being discharged or gravitated
overboard.

{c) Dratns from the drinking fountain on the Main Deck, Frame
14, would have to be re-routed to the 25 galion retention tak.

(d) The Surge Tank Trensfer Pump would pump from the tank
to the Sewage Holding Tank for discharge overbosard or to picrside,

(¢) The Surge Tank Pump would discherge to the Grumman
Fecd Tank in Hold No, 7 via the aforementioned existing pipe tunnel,

(f) The Sludge Holding Tank would e pumped back to the
Sewage Holding [ank for off-luading vis the aforementiuncd existing pipe tunnel,

To accommodate the: equipment in Hold No, 2 the shelving
along the starboard side would require modification as well as the wire niesh
dry stores enclosure on the ship's centerline,
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WMS INSTALLATION COST ESTIMATES

Vesseol WHITE SAGE (133%)

WMS No.__12

- e o D flQuantity Required
% ,_,I_fxs::l!l;;::nm E Unit Assumed Unit Cost (estimated Coet ($)
L -0 ¢ number of units) B
»: [ & et e Ay g iy vow o ——d ~ 5 v-—-ﬁ.-_-.=r-—-— (2) e A L
' ' $ 4.50/1h. '
: 1 ,-
% Piping(ly | , Pounds (Materials and Labor) 1,150 5,175
: = T T ’ T
¥ i) ‘,"’) . Y 5 -55/1)?9 i
zlt Tank Stoof Pounds; (psatertals and Labor) 2,410 1,326
it o v armen S o= - 5
c -92/”.')- P . ( ) .
g Poundations Pounds (Materials and 1aber) 1,23¢% 1,137
& : - —— . - .
% Llectcc § 2,00/7t, . ”
/ If Cabjas Feot (Matortnlo &nd Lab »r) 325 63¢
i { Miucaluneous S R ) ) TR B R
H tastsblations {pumus, | MAG- $15.00/ M8
i motorn, akid-mounted | Houte | {labor) | 49 ¢0p
E wrcﬂwnt. GtL -) ot Lo - i - L Ll - L - - “are ' § B2 A Sien) B il gyt R Byt - w0 A W 00 0e
ACcuss Cute in o)), e ]
: deck plating or Vant ' 1 T
4 bulkhead to previde ot %Mbgrc;/ o , { b : 4
F pu!ﬁchwa‘Y) !"1 rAee PPV IR A alies Aot i JIL _TRIY ¥ B 29 ~ugupminieg axl . -
1o £ 6,00/, ' y
Wolding : Faet (Matertols and Labor) 4 649
gﬁgq_‘gg—--”ual'gugﬂr L T E M 208 Eod 4 - - WrY 1Py PRI A i -
_ AL LG /b, (h
L4 , " cuting Houlr Y uAben 1% 750
§~-—---.--_gg!----e.,u-<u--=-_-mm‘mh:.-u!u miRE Bt M MR um %Y WE ME P o NP ae W W
Othor : F
Man. | 616.00/MH '
(miscallanaguy M , ‘
handiing) Houre | {1akor) : 25 376
ﬁ-«Lgmguuu 1O LA Ll o o0 Ve alPud {0 DAL (T l nwgwq&-‘% . ,
Total Installatiin Cott () 10, 60}
- "7 b dgt oo PR gPP ¥ NI § 0 - i) Saprag o ¥ & A Nalk B Vi \gep N ]
{}) Layei-uichal steuiim),
@) Bniveis Iniliiw o (ot of D3 adied W by b valver, Nlange, Bidag, Wi dyve Jinw, o,
3} Lhwr juaital iind) plate sy imd,
() Bamale ‘amiud s 8 fauien of $0%. added & 810w Mo togd/on) ivrvwiuin) o sty By pagel My,
(8) dairaaiad um e basis of 10% 0t the wiulght Videh het 19 b0 Bpppaed,
(%) Daevd s on aayived gulting rawe of 0 h, My, _ )
¥/ : ' :
A !

i
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel; WHITE SAGE (133')

WMS No. 13 JERED Reduced Volume Flush Vacuum Collection/Grumman
Flow Through System for Gray Water/Incinerator for beth
Concentrated Black Water and Gray Water Sludge

Approximate
. Required Dimcnsions (L x W x H)

Gallcy/Turbid Surge Tank 323 gal, (43 cu.ft.) 3'-6"dia, x5'H
Vacuum Collection Tank 30 gal, (4.4 cu, ft.) 16" dia, x38"H - - ..
Fucl Ol Day Tank : 40 gal. (5.3 cu. ft.)  2'x2'x1'-6"
Grumman Unit with One (1) with

7 Incincrator Onc (1) Thioko} Incincratox

Galley/Turbid Surge Tank

‘ Overboard Pump Onc (1)
3/7 Surge Tunk fump ~ One (1)

Thye system I8 8 viable candidate with certain consideretions,

A fresh water sanftary flushing syntem would be 1 equired.

The componencts woulid be Jocated as followr!: |

() ‘T'he Galley/Turbid Surge Tank would be focaicd n the
Lughu Reom, Port side, in ploce of the cxistng collection tank, ‘Tl tank

©averLouad pumps wonld be fifted outboard of the Lank,

{9) The Yacuum Collection Tank und Ity puinips would be
lented Jurt aft ef (e G/ Burge Tank, _ '

P
L " P—

]
-
e . o ol 1o -

(¢) The existing 26 gallon Galley Rotention Tank log atud in
the aft Btvoond corner of Uw fnplne Rooin would ba retatned, T tank hus
o Wulin dn Hquid Jeve) contiollad divehw g patnp,

W
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Vessel: WHITE SAGE (133’)

Syst m No. 13 (Cont'd)

{v; The Grumman MSD with the incinerctor would be located
on the Starboard side of Hold No. 2 in place of the existing reteution tank.

(e) In view of the arrangement of the vessel as described in
the discussion of existing conditions at the beginning of this section, the
incinerator stack run to the weather seems to be severely limited. The only
apparent solution is to run it up through the Main Deck alongside the port ar
starboard sheer leg of the cargo boom tripod support structure. The struciure
legs begin near the overhead in Hold No. 2. Care would have to be exercised
due to tight house access arrangements on the Main Deck and the navigational
and operanonal clearances needed.

Dr uinzge would be as follows:

(a) Sewage would be collected in the Vacuum Collecting Tank
for rarsfer to the Grumman Sludge Feed Tank or to overhoard and pierside.
Piping from the VCT pumps would pass into Hold No. 2 via the existing pipe
tunnel through the low>r part of the Port Fuel Oil Tank. The existing over~-
board and pierside connections would be re-used.

(b) The existing 25 gailon Galley Retention Tank would dis-
charge into the G/T Influent Surge Tank. Remaining G/T drains would
gravitate to the surge task,

(c) Crain from the drinking fountain on the Main Decx, Fram::
14, would! have (o be re-routed tn the 23 gauon retention tank, ’

(d) The G/T Surge Taak Purnp would discharge to the Grumman
feed tank via the aforementioned pipe tunnel to Hold No, 2.

The C/T Surge Tank Overboard Pump would discharge vis the
same pipe tuanel to Hold No, 2 and then to the existing overhoard and plerside
connections,

¥> accommodate tha equipmedt in Hold Mo. 2, the shelving along
the starboard shell will have to be modified and the ship's storcs wire mesh
enclosure on the centerline moved to port,

Due to the incineretcr install stion sdditional fire protection

Mli have to be provided and U.v- ventdlat on ayawm tor Hold Mo, 2 will have
to be modified,

79
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WMS INSTALIATION COST ESTIMATES
Vessel WHITE SAGE 7(1 339
WMS Neo. 13
Quantity Required )
gst?lgtlon t Unit Assumed Unit Cost (estimated Cost ($) _
ost Liemen number of units) :
| $ 4.50/Lb. &
” - Plplng(l) Pounds (Materials and LBbOI') 2,130 9,585 1
' )
$ .55/lb. , ]
Tank Steel® Pounds (Materll;ls and Labor) 1,255 691 g
T ® 17
.32/1b. .
Foundations Pounds fMate ri/a 1s and Labor) 950 874 13
Flectric $ 2.00/Ft. j
| | Cables Feet (Materials and Labor) 200 400 I
: Miscellaneous , T R
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 25 375
comgponents, etc.)
Access Cuts (in hull, ;
deck plating or t 1.00/Ft E
bulkhead to provide Fee s(Lal;or)/F ’ 50 50 3
Passaggway) 1
$ 6.00/Ft. X
Welding Feet (Materials and Labor) 90 540 %
, i
$50.00/Hr. @ i
A Cutting Hours (Labor) 15 750 :i
§—————_'—_——--‘Q--‘——-—_~~~_-——.’—— --——,——Q-—j ------- E
Other ;
Man. $15.00/MH )
Q 3
2| (miscellaneous 3 ;s
handling) Hours (Labor) 25 75
, Total Installation Cost ($) 13,640 1
; g
(1) Cuppar-nickel amumed, 1
(3) Buimats includer a factor of 0% added to allow for valves, flanges, fitdngs, take-down jolnw, e,
(3) Opeeguerter inch plate anuned, i
(4) Dhrimate Locludas s fsotor of 30% added t allow for required structural sdffening for proper support,
(§) Bdinatad ou tha basls of 10% of the weight which has 1o be supported,
{¢) Basd on ap amumed outting rate of 80 R, Au.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS 7 :
Vessel: WHITE SAGE (133)
- WMS No. 14 GATX Reduced Volume Flush M/T Pump Collection/Holding -}
Tl - ‘Taak for Concentrated Black Water/Holding Tank - R B
o ceeewie o7 e for Gray Water I ' '
Approximate
Required Dimensions {L x W x H) o
> S B ‘ 2o
E  Sewage Holding Tank 232 gal. (31 cu. ft.) 2'x3'x5"-6" ‘
i - Galley/Turbid Holding Tank 2063 gal. (276 cu, ft.) 7'x6"'x7"
‘ /;\ - Sewage Holding Tank
o ‘ P Discharge Pumps Two (2) ;
o G Galley Turbid Holding : 1
§ Py : O Tank Discharge Pumps Two (2) J
b ,f‘;ir"." l’.f e A Macerator/Transfer Pumps Three (3)
\‘ RS 'L izeussion
A x The system is considered to be a viable candidate,
oy Ll o N '
f T T, A fresh water sanitary flushing system would be required.
i - a ,\I.‘;, b The components would be located as follows:
: (a) Sewage Holding Tank in the Engine Roum, Port Side, Frame
4 14, just aft of location of existing collecting tank,
(b) Sewage Holding Tank Discharge Pumps (overboard/pierside)
just fwd of the tank, :
3

(¢) Gallcy/Turbid Holding Tank in Hold No. 2, Starboard sjde,
in the location of the cxisting retention tank,

(d) Galley/Turhid Holding Tank Discharge Pumps (overboard/
plerside) just forward of the tank,

83
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Vessel: WHITE SAGE (133")

System No. 14 (Cont'd)

(e) The existing 25 gallon Galley Retention Tank located on

..r'thc operating level of the Engine Room, in the aft Starboard corner, would be

retained. The tank has a built-ir liquid level coutrolled discharge pump.
Drainage would be as follows:

(a) Sewage would be pumped to the Sewage Holding Tank by

macerator/transfer pumps. The tank discharge pump's discharge line would
““be led to Hold No. 2 via the existing pipe tunnel passing through the lower

inboard side of the Port Fuel Oil Tank. From there it would run toc the
existing overboard shell connection and to the existing weather deck discharge
connections to pierside, port and starboard.

(b) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the
Port Fuel Oil Tank similar to the existing one, but located through the upper
part of the tank.,

(c) Drains from the drinking fountain on the Main Deck, Frame
14 to starboard of ship's centerline would have to be re-routed to drain into the
existing 25 gallon retention tank.,

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No, 2 via the new pipe tunnel indicated above,
The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside, ‘ '

To accommodate the equipment in Hold No, 2, there may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Fremes 9 and 10).
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E
1 WMS INSTALIATION COST ESTIMATES
* Vessel__WHITE SAGE (133") _
WMS No. 14
Quantity Required
?s::lgt:::m Unit Assumed Unit Cost (estimated Cost (8)
o e number of units)
$ 4.50/Lb. N S
1
Piping(® Pounds| (y1aterials and Labor) 1,000 4,500
' : o L)
(3 $ .55/Lb,
Tank Steel Pounds (Materials and Labor) 4, 430 2,437
$ .92/Lb. O
Foundations Pounds (Materials and Labor) 2,475 2,277
Electric $ 2.00/Ft. ,
Cables Feet (Materials and Labor) 250 500
i Miscellaneous '
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 525
components, etc.)
Access Cuts (in hull,
deck plating or
bulkhead to-provide Feet ? L;t;grc;/F t. 50 50 :
agsageway)
‘ $ 6.00/Ft.
] Welding Feet (Materials and Labor) 95 570
, $50.00/Hr. @
£ " Cutting Hours (Labor) 15 750
‘ P I E R P o
8 Other i
g (miscellaneous Man- | $15.00
o .
handling) Hours (Labor) 25 375
7 e o ——
Total Installation Cost ($) 11,984
(1) Copper-nickel asumed. 4
& (2) Eximate includes a factor of 50% added to allow for valves, flanges, fltdngs, take-down joint, etc,
(3) Oune~quaster inch plate asumed.
() Estimate Includes a factor of 30% added to allow for required structural sdffening for proper support,
(5) Esimated on the basis of 10% of the wedght which has to be supported,
(6) Basad on an assumed cutilng rate of 50 ft, /s, _
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forward bulkhead near the feed tank.

; - e E -
g
3
,E DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: WHITE SAGE (133") i
E WMS No. 15 GATX Reduced Volume Flush M/T Pump Collection/Incinerator
for Concentrated Black Water/Holding Tank for Gray Water
| :
7’ Approximate -
. Required Dimensions (L x W x H)
] -Incinerator Feed Tank 50 gal. (6.7 cu, ft,) 2'-6"x 1"x 2'-7" E
, Galley/Turbid Holding Tank 2063 gal. (276 cu, ft.) 7'x6'x7" !
Fuel Oil Day Tank 22 gal. (3 cu, ft,) 1'"-6"x1'-6"x 1'-6" :
“ Incinerator Ore (1) Thiokol
Incinerator Feed Fump One (1) :
: Incincrator Fued Tank
] Overboard Pump One (1) i
3 Galley/Turbid Holding Tank N
L Overboard Pump Two (2) :
] Macerator/Transfer Pumps Three (3) f
E Discussion :
f |
3 The system is considered to be a viable candidate. '
A tresh water sanitary flushing system would be required, :
1 i
: The components -uld be located as fellows: |
3 (a) The Incinerator Feed Tank and feed pump would be located
; in the Engine Room, port side, where the existing collection tank is fitted, !
] |
E_ (b) The incinerator and blower would be located aft of the |
Incinerator Feed Tank, V - jl
1 |
The fuel oil day tank would be located on the Engine Room {

The incinerator stack would go up the ship's stack alongside \
the diesel engine exhausts,

58 |




Vessel: WHITE SAGE (1331

System No, 15 (Cont'd)

(c) The existing 25 gallonr Galley Retention Tank located in the
starboard aft corner of the Engine Room would be retained, The tank has a

built-in liquid level controlled discharge pump,

(d) The Galley/Turbid Holding Tank and its discharge pumps
would be located in Hold No. 2 in place of the existing retention tank.

Drainage would be as follows:

(a) Scwage would be pumped by the macerator/transfer pumps
to the Incinerator Feed Tank and fed to the incinerator,

(b) The Incinerator Feed Tank would be pumped overboard and
pierside by its overboard pump via the existing pipe tunnel through the lower
part of the Port Fuel Oil Tank to the existing connections in Hold No. 2.

(¢) Existing galley sink and deck drains would continue to drain
to the 25 gallon retention tank from which they would be pumped to the Galley/
Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the Port Fuel

Oil Tank similar to the existing onc, but located through the upper part of the
tank,

(d) Drains from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention tank.

(¢) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above,
The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside.

To accommodate the equipment in Hold No. 2, there may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10),
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WMS INSTALIATION COST ESTIMATES
Vessel WHITE SAGE (133%
WMS No. 15 ' |
—_— P
' IPQuantity Required .
gl::?lé?;:: nt Unit Assumed Unit Cost (estimated Cost ($)
number of units)
$ 4.50/Lb. @ 3
1 :
Piping( Pounds (Materials and Labor) 1,875 8, 438 E
) ! 3
Tank Steel Pounds (Materlals and labor) 4,035 2,220 3
5) ;
$ .92/Lb. ( .
Foundations Pounds (Materials and Labor) 2,390 2,199 : 3
: 3
E|
: Electric $ 2.00/Ft. L
1 Cables Feet (Materials and labor) 300 600 ‘ ;
Miscellaneous ! :
Installations (pumps, | Man- $15.00/MH o
motors, skid-mounted | Hours | (Labor) 25 375 Do
components, etc.) 5
Access Cuts (in hull, 3
deck plating or ]
t i.00/Ft. , 2
bulkhead to provide Fee ?Labor)/ >0 50 L
passageway) : g
$ 6.00/Ft. ]
Welding Feet (Materials and Labor) 130 780 !
i
f' $50.00/Hr, ©®
: Cutting H 1
é a ours (Labor) 5 750
m — S e g S A NN ay e Gl CEn S S v ey |
-~ ~—===77 A {
g (git::;llaneous Man- | $15.00,
o »OU
handling) Hours (Labor) 25 375
Total Installation Cost ($) 15, 787 ]
- Lo
(1) Copper-nickel assumed. { 3
(2) Esimaste insludes 2 fector of 50% added ro allow for valves, flanges, fitings, take-down jolnws, etc, !

(3) One=quarter inch plate assumed.

(4) Estimate includes a factor of 30% added to allow for required structural stiffening for proper support,
(5) Estimated on the basis of 10% of the weight which has to be supported. !
(6) Based ou an assumed curting tate of 50 ft. /hr. ‘
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: Vessel: WHITE SAGE (133')

Galley/Turbid Holding Tank

Evaporator (GATX)
Catalytic Oxidizer

f Galley/Turbid Holding Tank
: Overboard Pumps

Macerator/Transfer Pumps

Discussion

tank,

Ll

located inboard of the tank.

DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

WMS No, 16 GATX Reduced Volume Flush M/T Pump Collection/GATX
Evaporator for Concentrated Black Water/Holding Tank

for Gray Water

o Approximate
Required Dimensions (L. x W x H)

12063 gal. (276 cu,ft,) . 7'x6"x7'
One (1) - 80 gal,
One (1)

Two (2)
Three (3)

i The system is considered to be a viable candidate.

A fresh water sanitary flushing system would be required.
The equipment would be located as follows:

(a) The GATX Evaporator and its catalytic oxidizer would

be located in the Engine Room, Port side, in place of the existing collecting

1 (b) The existing 25 gallon Galley Retention Tank located in
1 the starboard aft vorner of the Engine Room would be retained, The tank has
a built-in liquid level controlled discharge pump,

(c) The Galley/Turbid Holding Tank would be located in Hold
No. 2 in place of the existing retention tank. Its overboard pumps would be
Drainage would be as follows:

{ 3 (a) Sewage would be collected and discharged to the evaporator
' by macerator/transfer pumps,
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Vessel; WHITE SAGE (133")

System No. 16 (Cont'd)

(b) The macerator/transfer pumps would also be capable of
discharging directly overboard or to pierside via existing connections.

(c) Sludge irom thc¢ evaporator would be pumped overboard
by the evaporator's sludge pump. :

(d) The overboard and pierside discharge piping would pass
from the Engine Room to Hold No. 2 via the existing pipe tunnel in the lower
part of the Port Fuel Oil Tank.

{c) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No, 2 via a new pipe tunnel through the

Port Fuel Oil Tank similar to the existing one, but located through the upper
part of the tank.

(f) Drains from the drinking fountain on the Main Deck, Frame

14, to starboard of ship’s centerline would have to be re-routed to drain into
the existing 25 gallon retention tank.

(g) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No, 2 via the new pipe tunne] indicated above.

The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside.

To accommodate the equipment in Hold No. 2, there may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10),
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WMS INSTALLATION COST LSTIMATES

Vessel WHITE SAGE (133")

WMS Nec.__ 16 .
' fiGQuantity Required
?Stfléfuon ¢ Unit Assumad Unit Cost (estimated Cost ($)
os emen number of units)
$ 4.50/Lb, @
1
Piping® Pounds (Materials and Iaber) 1,000 4,500
B 9
\‘3) $ - SS/I‘b .
Tank Steel Pourds (Materials and Labor) 3,540 1,947
$ .92/1b. - ®)
Foundations Pounds (Materials and Labor) 2,305 2,121
Electric $ 2.,00/Ft. o
Cables Feet (Materials and Labor) 200 400
Miscellaneous
Installations (pumps, | Man- ?15-00/MH
motors, skid-mounted | Hours | (Labor) 20 300
components, etc.)
Access Cuts (in hull,
deck plating or 1.00/Ft
bulkhead to provide Feet ?Lal;or)/ ) >0 S0
passageway)
$ 6.00/Tt.
Welding Feet (Materials and Labor) 80 480
Cuttin $50.00/Hr.
m g Hours (Labor) 1s 750
°
% ——————————— o~ o v g . GmE s S ey tew e WY v w? T [ WS S man T ors amy ey gy v cmm sma e, Gtn S —
Othe
§ (mlscerallaneous g:;r; ?Il::b.ng;/MH 2
handling) ‘ S 375
Total Installation Cost ($) 10, 923

(1) Copper-nickel assumed.

(2) Estimate includes 2 factor of 50% added to allow for valves, flanges, fitdngs, take-down joints, etc.
(3) One-quarter inch plate assumed. )

(4) Estimate includes a factor of 30% added w allow for required structural sdffeaing for proper support.
(5 Estimated on the basis of 10% of the wedght which has to be supported,

(6) Based on an assumed cutting rate of 50 ft, /hr,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133")

WMS No. 17 GATX Reduced Volume Flush M/T Pump Collection/Holding
Tank for Concentrated Black Water/Grumman Flow
Thm{u_gh System with Sludge Holding Tank for Gray Water

i Approximate

: "Required - Dimensions (L x W x H)
‘; Sewage Holding Tank 232 gal, (31 cu.ft,)  2'-6"x2"-6"x5° o
s ‘Galley/Turbid Influent Surgz Tank 323 gal. (43 cu.ft.) 3'x3'x 5’ , :
' Siudge Holding Tank 172 gal. (23 cu.ft.) 2'-6"x2"-6"x 4'

Grumman Unit without

: Incirerator . One (1) K ‘
3 ' .
' Sewage Holding Tank
: Overboard Pumps Two (2)
: Sludge Tank Transfer Pump " One(1) e , 'i\' N
j Influcnt Surge Tank Pumps Two (2) '
; Macerator/Transfer Pumps Three (3)
‘: Discussion

.
The system is considered to be a viable candidate.

A fresh water sanitary flushing system will be required,

The existing 25 gallrn Calley Retention Tank in the starboara
corner of the Engine Room would be retained  The tank has a built-in level
controlled dischsrge purnp. '

; ; Components would be ‘ocatud in Hold No. 2 as fllows:

¢ (a) The Sewage Holding 'Tank would be just forwar’i of
Bhd No, 11, to starboard of the ship's centerline.

(b) The Galley/Turbid Influent Surge Tank would be in plm e .
of the existing retention tank, Lot

. e UG VA et s Pl Sadhes e LA A SRt e A T




Vessel: WHITE SAGE (133')

System No, 17 (Cont'd)

(c) The Grumman MSD and Sludge Holding Tank would be
~ forward of the Galley/Turbid Influent Surge Tank.

(d) Independent pumps would be grouped near the equipment
served,

“Drainage would be as follows:

(a) Sewage would be pumped by the macerator/transfer
pumps to the Sewage Holding Tank in Hold No, 2, The sewage main would be
led to Hold No. 2 via a new pipe tunnel (similar to the existing) passing
through the upper inboard side of the Port Fuel Oil Tank. From there it would
run to the cxisting overboard shell connection and to the existing weather deck
dischargo connection to pierside, port and starboard,

{b) Existing galley sink and deck drains would continue to drain
to the 25 gallon retention tank from which they would be pumped to the Galley/
Turbid Influent Surge Tank Hold No, 2 via the new pipe tunnel mentioned above,

(c) drains from the drinking fountain on the Main Deck Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention tank,

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Influent Surge Tank in Hold No. 2 via the new pipe tunnel indicated
above, One tank transfer pump would discharge to the Sewage Holding Tank,
the other would discharge to the Grumman Feed Tank, -

(e) The Sludge Holding Tank Transfer Pump would discharge
to the Sewage Holding Tank for discharge overboard and to picrside,

.

To accommodate the equipment in Hold No, 2, there may be
minor modifications required o tt 2 shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (betveen Frames 9 and 10). The ship stores
refrigerator will have to be moved slightly to port.
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WMS INSTALIATION COST ESTIMATES

Vessel WHITE SAGE (133")

WMS No.__ 17
i Quantity Required| '
gstall?tlon Unit | Assumed Untt Cost (estimated Cost ($)
ﬁ= ost Element . number of units)
1 : o $ 4'50/1.b. - :ﬂ ... ©
Piping (¥ Pounds (Materials and Labor) 1,195 5,378
- ()
(3) $ .55/1b.
Tank Steel Pounds (Materials and Labor) 2,585 1,422
(%)
9 .92 .
i Foundations Pounds ?Materl/a]i‘: and Labor) 1,280 1,178
Electric . ] $ 2.00/Ft.
3 Cables Feet (Materials and Labor) 375 750
3 Miscellaneous ] o
4 Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours (Labor) 40 600
1 components, etc.)
E Access Cuts (in hull,
3 deck plating or 1.00/Ft.
bulkhead to provide | ' o' ?Labor)/ 3 35
A assagsway) _
i $ 6.00/Ft.
1 Welding Feet {Materials and Labor) 80 480
; $50.00/Hr. ©
4
“ Cutting Hours (Labor) 15 750
-4 S R e B R R
gl other
] (miscellaneous Man- | $15.00/MH
[+ 4
handling) Hours | (Labor) 25 375
F:_L__.=, I D N R
Total Installation Cost ($) 10, 968

(1) Copper-nickel aumed,

(2) Ewimate facludes a factor of 50% added to allow for valves, flanges, fittings, take-down jolnts, etc.
(3) One-quarter inch plate assumed.

(4) Esimats includes a facter of 30% added to allow for required stzuctural stiffening for proper support.
(5) Emtmated on the basis of 10% of the weight which has to be supported,

(6) Based on an asumwed cutting 7ace of 80 ft, /s,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel; WHITE SAGE (133°)
WMS No, 18 GATX Reduced Volume Flush M/T Pump Collection/Grumman

Flow Through System for Gray Water/Incincerator for both
Concentrated Black Water and Gray Water Sludge

Approximate
Required Dimensions (L x W x H)

Sewage Surge Tank 43 gal. (5.7 cu,ft.) 18" dia, x 48" H 1
Galley/Turbid Surge Tank 323 gal. (43 cu.ft.) 3'x3'x 5’ 1
Fuel Oil Day Tank 22 gal. (3 cu, ft.) 1'-6"x1'-6"x 1'-6" i;
Grumman Unit with One (1) with

Incinerator One (1) Thiokol Incinerator i
Scwage Surge Tank Transfer - S ‘

Pwnp One (1)

Scwage Surge Tank Over -
board Pump One (1)

Galley/Turbid Surge Tank Pump  One (1)
Galley/Turbid Surge Tank

AN PO f—

Overboard Pump One (1)
Macerator/Transfer Pump Three (3) 3
Discussion i

The system 1is a viable candidate with certain considerations,

A fresh water sanitary flushing system would be required,

i bt 5hct 2 i

The components would be located as follows:

(a) The Galley/Turbid Surge Tank and the Sewage Surge Tank
would be located in the Engine Room, Port side, in place of the existing

collecting tank. Their associated transfer and overboard pumps would be
located aft of each tank,
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" on the Starboard side of Hold No. 2 in place of the existing retention tank.

~ the discussion of existing conditions at the beginning of this section, the
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3
4
Vessel: WHITE SAGE (133')
System No. 18 (Cont'd) :

(b) The existing 25 gallon Galley Retention Tank located in
the aft Starboard corner of the Engine Room would be retained. The tank has
a built-in liquid level controlled pump.

(c¢) The Grumman MSD with the incinerator would be located

(d) In view of the arrangement of the vessel as described in

ircinerator stack run to the weather seems to be severely limited. The only
apparent solution is to run it up through the Main Deck alongside the port or
starboard sheer leg of the cargo boom tripod support structure, The structure
legs begin near the overhead in Hold No, 2. Carge would have to be exercised
due to tight house access arrangements on the Main Deck and the navigational
and operatinnal clearances needed.

Drainage would be as follows:

(a) Sewage wouid be collected and pumped to the Sewage Surge
Tank by the macerator/transfer pumps, The transfer pump would discharge
the tank contents to the Gruminan Sludge Feed Tank. The overboard pump
would discharge overboard and to pierside via the existing conncctions. Both
discharge lines would go to Hold No. 2 via the existing pipe tunnel through
the lower part of the Port Fuel Oil Tank.

(b) The existing 25 gallon Galley Retention Tank would
discharge to the G/T Influent Surge Tank, Remaining G/T drains would
gravitate to the surge tank,

(c) Drains from the drinking fountain on the Main Deck,
Frame 14, would have to be re-routed to the 25 gallon retention tank.

(d) The G/T Surge Tank Pump would discharge to the
Grumman Feed Tank via the aforementioned pipe tunnel to Hold No. 2.
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Vessel: WHITE SAGE (133')

System No, 18 (Cont'd)

The G/T Surge Tank Overboard Pump would discharge via
the same pipe tunnel to Hold No. 2 and then to the existing overboard and
pierside connections.

To accommodate the equipment in Hold No. 2, the shelving
-along the starboard shell will have to be mudified and the ship's stores wire
mesh enclosure on the centerline moved to port.

Due to the incinerator installation, additional fire protection

wul have to be provided and the ventilation system for Hold No, 2 will have
to be modified, :
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133"

WMS No. 18
Quantity Required )
gxst:ltl:tion t Unit Assumed Unit Cost (estimated Cost ($)
B ﬁos emen number of units)
’ 4.50/1b, Q)
Piping (V) Pounds fMate d/a Is and Labor) 2,460 11,070
i )
(3) s .SS/Lb.
Tank Steel Pounds (Materials and labor) 1,540 847
(5
.92 .
Foundations Pounds ?Mate n{allls: and Labor) 990 911
Electric $ 2.00/Ft.
Cables Feet (Materials and labor) 275 550
Miscellaneous F‘ o
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 40 600
components, etc.)
Access Cuts (in hull,
deck plating or 1
bulkhead to provide Feet fz‘méooro)/}‘t. 50 50
passageway)
$ 6.00/Ft.
Welding Feet (Matertals and Labor) 80 480
$50.00/Hr. ©
Cutting -
« Hours {Labor) 15 750
] T ERE
g| Other M
s an- | $15.00/MH
2| (miscellaneous
handling) Hours {Labor) 25 375
Total Instellation Cost ($) 15,633

(1) Copper-nickel asumed.
(2) Btimate includes a factoe of 50% added to allow for valves, flanges, firtings, take-down folnts, &ic.
(3) One-quarter inch plate assumed.
(4) Etimate fncludes 8 factor of 30% added o Allow for required structural stiffening for proper support.
(5) Estimated oa the basls of 10% of the weight which has to be supported.
(6) Based on ap agsumed cutting rawe of 50 fi, /hr.
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (i33")

Sheet 1 of 10

INSTALLATION CHARACTERISTIC

—— .

M/E I - ADAPTABILITY FOR SHIPBOARD INSTALLATION

—————— —

Required black water handling capacity for vessel versus actual capacity of WMS

(2) Actual capacity of WMS equals or exceeds required capacity for vessel.
(b) WMS marginally suitable for vessel (has 95-99% of required capacity).
(¢) WMS capacity insufficient for vessel (less than 95% of required capacity).

WMS # 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
a a [ a a a a 2 a a a a a a 2 a a :
Required gray water handling capaclty for vessel versus actual capacity of WMS
(3) Actual capacity of WMS equals or exceeds required capacity for vessel,
(b) WMS marginally suitable for vessel (has 95-997 of required capacity).
(c) WMS capacity insufficient for vessel (less than 95% of required capacity).

WMS # 1 2 3 4 S 6 7 8 9 10 11 | =12 13 14 15 16 17 18
a a a a a a a a a a a a a a a a a Iy

Extent of fixture modificadons required for WMS ingtallaton

(2) No flxtures need modification or replacement.
(b) Some fixtures need modification or replacement.

13 required.

13 || Extent of addidonal support systems or equipment required 1o accommodate WMS(I)
(a) No additional support systems or equipments required. @
(b) Some additional support systems or equipments required. 3)
(¢) Many addidonal support systems or equipments requlted.(
1
( )E.xamples: . Firefighting system must be installed with incinerator.
+ Bilge alarm required If large tank is installed above bilge.
. Compressor required on vessels that do not already have one.
. Detectors of toxic or noxdous gases should be installed with any system that, as an inherent design
@ feature, uses such gases in processing wastes,
@ Need for support system/equipment does not significantly reduce WMS suitability for on-board fnstalladon,
Suftability of WMS for installadon on vessel significantly reduced.
WMS #y 1 2 3 4 5 ] 7 8 9 10 11 12 13 | 14§ 15 16 | 17 18
b b| b b |t |b b b | b |Db b b b b b | b |b b

(c) Al commodes need replacement and modificadon of urinal-associated equipment (e.g., urinal discharge valves)

(d) All Axtures need replacement or modificadon (e.g., replacement or commodes and urinal flushometers).
(e) All fixutres need replacement or modification and each flxture has additional hookup requirements associated with {t.

e et

1 10 11 12 13 14 15 16 17 18
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133") Sheet 2 of 10

M/E I - ADAPTABILITY FOR SHIPBOARD INSTALLATION {Cont'd) _

INSTALLATION CHARACTERISTIC

22 || Extent of flush medium supply modificadons required for WMS installation
(a) Existdog flush medium is used,
(b) WMS requires conversion of flush medium to potable water.
(¢) WMS requises conversion of flush madium to recirculating non-aqueous medjum,
(d) WMS requires conversion of fiush medium to salt water, (?)
1 .

@ Conversion to salt water requires pump re-sizing, tapping into the sea-chest and provision for its cormrosive
properties. For PAMLICO, salt water would be used if the drain system were converted to a standard flush
system (C,G, supplled Informaton).

WMS # 1 2 3 % 5 6 1 8 9 10 11 12 13 14 15 16 17 18
Data ]} a c c a a a a a b b b b b b b b b b
j —_— = o
231 || Hookup requkemenua) for WMS Collection/Transport subsystem installation
(a) No additional hookup requitements beyond exisung ones.
(b) Requires piping for recirculation of flush medium (in existing gravity drain system).
(c) Special and centralized Collection/Transpoct subsystem required,
(d) Special and non-centralized Collection/Transport subsystem required (Includes conversion from reduced flush vacupnm
collection to a standard gravity drain system, with or without recirculation),
1
¢ Drain plping; electric cables connecting commode, M/T pump and contsol papel in GATX, but pot in JERED, et
WMS Rl 1 2 3 4 5 6 7 8 9 o 12| 13|14 (15|16} 17 | 18
Datz ly b b a a a a | & j¢ c c c c d d d d d
232 }| Routing flexibility for drain piping modificadons M assoctated with WMS Collection/Transport subsystem tnstallagon®)
(a) Routing {s highly ﬂexible.(s)
(b) Routing J5s moderately fiexible, with some restricdons.
(¢) Routing is highly inflexible.
M of the three retevaat categories of routing of lines (piping, ventladon, electrical), piping is the most important
\ for assessing use of WMS {mstallation.
@ Notes: . With gravity drainage, lines must always slope downward and require vendng.
» Smaller size lines are fnherently more flexible,
« With the pump or vacuum Collecdon/Transport subsystem, sharp bends, dses and long runs can be
@) accommodated in piping.
In all cases, WMS tnstalladon is to be considered from the point of view of mcdificadons required to existing
conditlons,
NS & 1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18
Data a a a a a a a a b b b b b b b b b b
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WMS. INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel WHITE SAGE (133') Sheet 3 of 10

M/E I - ADAPTABILITY FOR SHIPBOAR D INSTALLATION (Cont'd)

INSTALLATION CHARACTERISTIC
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233 Space requirements for WMS Collection/Transport subsystem Installation.
{a) No additional space tequi:ed.(l)(z) o S
(b} Some additional space required.
{c) Large amount of additdonal space required,
1
* E.g., M/T pumps in GATX: or small influent surge tank,
@) E.g.,» large VCT in JFRED; or large influent surge tank, if not already fnstalled.
WMS # 1 2 3 4 5 6 9 8 9 10 11 12 13 14 15 16 17 18
Data a b b a a a a a a b b b b a a a a a
234 Modularity of wWMS Collection/Transport subsystem (as it affects msrallation)(l)
(3} Degree of modularity of subsystem aids in {nstallation of C/T subsystem,
() Degree of modularity of subsystem results in some (minimal) difficulty in {nstalladon of C/T subsystern.
(¢) Degree of modularity of subsystem resulss {n moderate difficulty in installation of C/T subsystem,
a On vessels that do not cutrently have 2 WMS, a high degree of modularity aids in installation, and a high degree
of subsystem centralization (as in the JERED) results in difficulties for installation,
WS i 1 2 3 4 5 6 7 8 9 i0 11 12 13 14 15 16 17 18
Data 1 a a a a a a a a a a a a a a a M a a
235 Venr requirements for WMS Collecdon/Transport subsystem installadon
{a) No vents are required other than the exisdng vents.
(b) Few vents are rcquired {n addidon to the existing vents,
(¢) Many vents are required in addidon to existing vent.
NS # 1 2 a 4 5 £ ki 3 9 10 11 12 13 14 15 16 717 18
Data | 4 b b a a a b b b b | b b b a a a a a
. 241 || Space requirements for WMS waste Treatment/Disposal subsystemn {nstallation
i 1
i (a) Volume required is minimal and dimcusions( ) of equipment fxesent no problems in Aning equipment intw avallable.
{ compartment space. Q)
(b) Volume required is moderate and dimenstons' ~ of equipment present no problems in Htting equipment Into available
compartment space. W
(c) Volume and dimension” "’ of equipment do present problem in fitting equipruent into available compartment space,
(d) Large volume required and dimension{!Yof equipment do present problem in fitrting equipment into avajlable
compartment space.
1
) The two mala factors are (1) deck area required and (i) hefght r  ‘red,
wussll 1 [ 24 a4 5] 6| a8 o]l Tiz] 131415671 18
Daal o | b ] b jb]a b lb | b|albijb|pfulo|lbo]|b|b |ob
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel WHITE SAGE (133') Sheet 4 of 10

M/E 1 .- ADAPTABILITY FOR SHIPBEOARD INSTALLATION (Cont'd)

INSTALLATION CHARACTERISTIC

e — e et
- ——— - e ———

1)

b
{ 242 Hookup requirements’ ~ for WMS waste Treatmenr/Disposal subsystem installaton

(a) Plpes, ducts and/or cable requircments are minimal.,
(b) Pipes, ducts and/or cable requiremeuts are moderate,
(c) Pipes, ducts and/or cable requirements are extensive,

&)

Piping for fuel oil, fresh water, cooling water, compressed air, interconnecting remotely located equipment,
overboard discharge line, etc.; electric cables for power supply, remote conaol panels, etc.; ducting for
ventilaton, etc.

WMS fi 1 2 3 4 5 6 i 8 9 10 11 12 13 14 15 15 17 18
Data 7

a b b b b b b b b b b b b b b b b b

243 Degree of modularity of WMS waste Treatment/Disposal (as it affects installar.ion)(l)

(a) Degree of modularity of subsystern aids in installaton of T/D subsystem.
y (b) Degree of modularity of subsystem results in some (minimal) difficulty in installadon of T/D subsystem,
: (c) Degree of modularity of subsystem results in moderate difficulty in installation of T/D subsystem,

; 1
O Decentcalization of componeats may require addidonal hookups and piping runs.

WMS ¥ 1 2 3 4 S € 7 8 9 10 11 12 13 14 15 16 17 18

Data a | a a a a a a a a a a a a a 2 a a [}

1
244 Vent requir-ments for WMS waste Treatment/Disposal subsystem mstallacion( )

(a) No vents are required.
(b) Vents are required,

6]

vems that are only internal to the compartment ln which subsystem fs located are not considered here,

k WS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Data A b b b b b b b b b b b b b b b b b

e

245 Exhaust stack requirements for WMS waste Treamment/Disposal subsystem lnstallauon(l)

(a) Exhaust not required.

(b) Exhaust required, size of stack relatively small and stack can be run via existing ship's stack enclosure (fiddley).
(c) Exhaust required, size of stack relatively large and stack can be run via existing udp's stzck enclosure.

(d) Exhaust required, size of srack relatdvely small and stack canpot be run via existing ship's stack enclosure,

(e) Exhaust required, sze of stack reladvely large and stack cannot be run via existing ship’s stack enclosure,

™ Notes: - . Elecoic incinerator requires small (27) exhaust,
1 . . Fuel {ncinerator requires large (10") exhaust.

{ wuskll 1 | 2 | a | a | s | s | 1] 8 o [ 10| |z | 1a]1a s |16]17 |18

Data a a c a a a e ¢ alc a a e a c [ a e
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WMS INSTALLATION EFF2CTIVENESS ATTRIBUTE DATA
Vessel WHITE SAGE (133") Sheet 5 of 10
M/ 1 - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)
INSTALLATION GCHARACTERISTIC 1{.
) t
25 Ease of installing WMS support equipment , iy
(a) No support equipment required.
(b) Some su poit equipment required but easy to fustall.
{c) Much support equipment required and difficult to install. _ N
M Examples: . Flrefighung system must be installed with incinerator.
. Bilge alarm required if large tank is installed above bilge,
. Comptessor required on vessels that do not already have one.
. Detectors of toxic or noxious gases should be installed with any system that, as an ivherent
design feature, uses such gases in processing wastes.
WS # 1 2 3 4 ) 6 1 8 9 rm 11 12 13 14 15 16 17 18
pall el bbb ol ool s by of ol ool o]l o]n |0
26 £ase of compensating foc added weight of WMS :
(a) No or mindmal compensadon for added weight 1equired,
(b) Moderate compensation for added welght required.
(c) Extensive compensadon for added weight required,
WMS # 1 ! 2 3 4 b 6 1 ) 8 9 10 11 12 13 14 15 16 17 18
Daza " a I a a4 b a a a a a a a a a 2 a a a a
271 Extent of SHIPALTS (permanent modiicadons) required for WMS installavion(l)
() No SHIPALTS required,
(b) Minoe SHIPALTS required,
(c) Extent of SHIPALT'S required Is moderate.
{d) Extensive SHIPALTS required,
S Foundations, eslarged doors/hatches, increased capacity requirements for air compressor, etc.
qwMs # 2 3 .4 5 6 4 8 9 10 11 i? 13 14 15 16 17 18
Daaa ]l b c c c b b b b b ¢ c ¢ c b b | b b c
— o o
272 | Extent of temporary modl.ﬂcadon( )tequlxed for WMS installagon B
(a) No tempocary modificatinns required, ‘ h
(b) Temporary modifications required are minor. ‘
(¢) Exteut of temporary modifications required are moderate, :
(d) Temporary modificadons required are extensive, ;
@ Curting access openings, etc. :
4
washl 1 | 2 | 3} 4 [ s ] 6| 72| 8| o 20| 2| u[aa]as {61718 o
. ’ e
Data b ¢ c ¢ ¢ ¢ c ¢ b h b ¢ c b c ¢ c € o
: 4 N ]
‘ . . 112
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel _WHITE SAGE (133') Sheet 6 of 10

et bl e A

M/E_ 1 - ADAPTABILITY FOR SHIPBOARD INSTALIATION (Cont'd)

INSTALLATION CHARACTERISTIC

Effect of WMS on vestel stability - o T
(3) No effect on existing stability characterisdes of vessel.
(b) Some effect on exdsting stability characterisdcs of vessel, easlly compensated for.
(c) Severe effect on existing stability characteristics of vessel, compensation required extensive modifications to vesel
E (e.8-. no tankage {n Point Herron).
wsill 1 [ el a )l a s el 7 [ 8] o |w ]| ax] 2] 138 ]1alaslae]r] s
Data " a a a a a a a a a a a a a a a a Vl 7 a
2 EffeczQIWNlSonQesseluimandnst S - o
{2) No effect on txim or on list, ,
(b) Some easily compensated for effect on aim or list,
(¢) Compensation for effect on mim or Lst requires extensive modificaton to vessel,
WMS # 1 2 3 4 5 3 9 8 9 10 11 12 13 14 15 16 17 18
| Data a a a b b b b a a a 2 3 s | a a " b a
L.
331? fect of WMS oi normal range of vessel -
Vessel resource capacity and usage rates,
WMS # 1 2 3 4 L] 6 T 8 9 10 11 12 13 14 15 16 17 18
Data - _Presented on Vegel Respurce Data sheet -
34 || Degree of space made-off/reallocadon required for WMS installados
(a) No space nade-off/reallocation required.
(b) Minimal degree of space trade-off/reallocation required,
{c) Moderate degree of space trade-off /reallocation required,
(d) High degree of space trade-off/reallocation required.
" - -

WMS # 1 2 3 4 ] (3 7 3 9 10 11 12 12 14 15 16 117 18
Data ]| 4 a 3 a | a a a s | a a a s a a a P a a
M/E 11 - PERPORMANCE

PERFORMANCE CHARACTERISTIC
12 || WMS per capita wet weight ab)®) - w
pet cap. 8! 1
1
M Drain piping material i assumed to be copper-nickel (Cu=~Mi),
= fWMS # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 i1 18
luta |]1692 | 1467 1493 | 15874| 719 1068 |1074 | 670 | 1387 | 1467 | 1333 | 746 6872 (1441 |1462 J1351 | 818 18
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel WHITE SAGE (133") Sheet 7 of 10

M/E 1I - PERFORMANCE (Cont'd)

PERFORMANCE CHARACTERISTIC

13 || wWMs per capita volume (&%) - v R T -

) 1) volumes are calculated as follows:
« Fixture volumes are calculated using smallest space envelopes,
. Pipe volurne is the volume of a square tube with side = ouside diameter of pipe.
. Other equiptnent: Deck arez: smallest rectangle enclosing all equipment In a single package plus extra
% dimension area required for operadon and maintenance,
Helght: efther maximum height of equipment, or full compartment heighe, if space above
package {3 oot usable for any other purposes.

bassll 1 2 1314 | 5] ¢ 7| s 9 1w nnl el alwe|as || s

Data || 89,7 | 100, 7] 103, 8] 109, 6{ 92.2 { 117, 11 137,3| 89,7 | 103. 4 97,9 | 91.4 | 98.9 | 80.6}77.7 | 86.3 | 71.6 | 115. 6 88.797

21 Adequacy of WMS black water holding times

1
HT, - % of required black water holding dme met by wus
I

A WMS which employs an Incinerator is considered to meet 1007 of the required holdiug dme. The holding
time of a3 WMS which employs a holding tank (for wastewater or sludge) is determined by the rado of available
tank capaeity to required capacity.

was#ll 1l 2 [ sl a1 sT el a0 e oJw] ]| sfia]s]we|n]is

Data 100} 100 100 § 100 | 100 100} 100 { 100 [100 100 {100 {100 § 100 | 100 | 100 ] 100] 100] 100

1 e

——

22 || Adequacy of WMS gray water holding tmes ,
HTg - % of required gray water holding tme met by wms® i
)

A WMs which employs an {icinerator is considered to meet 100% of the required holding dme. The holding
time of 3 WMS which employs a holding tank (for wastewater or sludye) Is detecmined by the ratio of available
tank capacity to requized capacity.

WMS $ i 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18

Data )t 100 | 100 106 200 | 100 [100 {100 |100 | 100 | 100 | 100 } 100 ] 100} 100| 100| 100 | 100 | 100

e —— pare—

311 || Effect of peak hiydraulic locds in black water siteam on WMS performance
- GIST}, = % of required Grumman (or other) influent surge tank capacity in blask water stream net by installation.

Datafl .. -] -2 fi0 J100]-- fae0fa00) -l ool o} ae b b e | o] oo | e 100

— ——

T s e

WMS # 1 2 3 4 5 6 | 8 9 10 11 12 13 14 15 16 17 18 !
|

312 | Effect of peak hydraulic loads in gray wates stream on WMS performance !
i

Gls‘l'8 = % of requited Grumman {nfluent surge tank capacity in gray water sueam met by installation.

WMS # 1 2 3 4 5 6 1 8 9 10 1) 12 13 14 | 1§ 18 17 18

Data )l .. | .. ee | o= 100 | == ] 100 | =~ | -« | -- 1100 !100 ==y == 1= 100 | 100 }
i

331 & Abfliry of black vrater ﬁbruon of WMS to handle addidonal personnel (on a !ong*é.rm bazts)
HTCp = % of requited black water (or sludge) holding tank capaclty met by installadon,

WMS # 1 2 3 4 5 6 7 8 9 10 1n 12 13 14 1§ 16 17 18

Data 100 100 -- 100 100{ 100 - -- 100 | =~ - 100 - 100 L - 100 .-
R e e " ]
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

E:
£
B
f
‘i’g_
i Vessel WHITE SAGE (133') Sheet 8 of 10
& — .
M/E  1I - PERFORMANCE (Cont'd)
i oot ——
1
i PERFORMANCE CHARACTERISTIC
% Abllity of gray water portion of WMS to handle additional personnel (on a long term basis) a
; HTCg - % of required gray water (ar sludge) hodling tank capacity met by installation. i
i 7| 8| 9 [0 nfejisfiefis|ae]r | s 3
I 4
¥ 100 | -~ | 100 100 | 100 100 | -- | 100 | 00| 100} 100 { -- 3
M/E IV - PERSONNEL SAFETY :
- , - . ; 3
SAFETY CHARACTERISTIC '
21 Hazard of explosive potendal for operator)mainmncr due to inherent WMS desigr. o
1 - Inwtallation index (for personnel safety) E
{(a) Likelihood of hazardons struadon s not increased due to lncation of any pordon of WMS, ;
(b) Ukelthood uf hazardous sicuation iy Increased due to proximity of any portion of WMS to working or berthing area. ;
(c) Likelihood of hazardous dtuation is increased due to proximity of any portion of WMS to fuel storage area. .j
fsell v 1 2V alal sl 6 a8 9w || 316)1s]16]11]1s 3
Data j| a a a a 2 a c c | a a a al ¢ a b |a a c 3
- i 1 P
22 il Hazard of expiosive potental for operaror/maintalner due o procedural ertor/equipment fajlures of WMS, é
I - Installation fndex (for personnel safety) j
4
(a) Likellhood of hazardous situation is not Increased due to location of any pordon of WMS, 1
(b) Likelthood of hazardous situadon i3 incraased due to proximity of any portion of WMS to worldng ot berthing area. 3
(c) LikeHhood of hazardous struatfon §s increased due to proximity of any portion of WMS to fuel storage area, ! 1
- i
WMS 1 1 2 3 4 8 6 7 8 9 10 11 12 13 14 15 16 17 18 : E
Datall a2 | a a a | a a c le a a | a 2 | ¢ s |t a | a | e
31 || Hazard of fisc ignition potengal due to inherent WMS design i
; I - Installadon dndex (foi personnel safety)
3 (8) Likelfhood of hazardous situation is not increased due to location of any porton of WMS. ‘
(b) Likelthood of hazardous situadon is tncreased due to proximity of any pordon of WMS to working ot berthing area, 3
! (¢) Likelthood of hazardous dtatfon is increased due to proximity of sny portdon of WMS to fuel storage area. 3
; wshl 1 ] 2 [ a e s | 678 o o] ufelasfalis]|we]n | s
3 DataJl .7 a,, a ,. a ‘,:':‘f c a ., 8 ., c a b a :t ¢
32 || Hazard of fire ignitlon potendal due o procedural errors/equipment fajlures of WMS,
L- Installadion index (for personnel safety) j
(a) Likelthood of hazardous stuadon fs not (ncreased due o locatdon of any portion of WMS, ;
(b) Likelihood of hazardous tuatfon is increased due to proximity of any pordon of WMS to workdng or berthing area, 3
r (c) Likelfhood of hazardous situation is increased due to proximity of any pordon of WMS to fuel starage atea, 3
WMS # 1 2 a 4 6 8 1 8 9 10 11 12 13 14 15 18 17 18 2
Datall a a s a 2 a c c a a a s ¢ a b | a a c i i




WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel WHITE SAGE (133') Sheet 9 of 10

M/E V- HABITABILITY

HABITABILITY CHARACTERISTIC

m——— =~ ——— —

41 || Heat generation for nearby penongel(l) due to inherent WMS design L
1 - lastallation index (for heat)

(a) Locadon of WMS is not likely to raise heat level duc to proximity to working and berthing areas.
(b) Locadon of WMS is likely to raise heat level due to proxdmity to working and besthing areas.

A For operator/mafntainer/adjacent herthing and working areas.

WMS # 1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 16 17 18

Data a a b a a a b b a b a a b a b a 2 b

ettt - vt

° Heat generadon for nearby pe:sonnel(l) due to procedural errors/equipment faflures of WMS

1 - Installation index (for heat)

(8) Locadon of WMS is not Ukely 1o ralse beat level due w proximity o working and berthing areas.
{b) Location of WMS Is likely w raise heat level due to proximity to working and berthing areas,

{1

Fot opecator/maintainer/adjacent berthing and workdug areas.

WMS # 1 2 3 4 5 6 17 8 ? 10 1n 12 13 14 15 16 17 18

| Data a a b a 2 a b b a b a a b 2 b a a b

O]

5 Notse level for personnel In vicinity of WMS

1 = Installation index (for noise)

(a) Location of WMS is not Ukely to raise nolse level due to proximity to working and berthing areas,
(b) Location of WMS (s Ukely to ralse nojse level duc to proximity to worldng and berthing areas,

Fa kY
¥/ For operator/malintainer/adjacent besthing and working areas,

WS # 1 2 3 4 6 6 7 8 9 10 1 12 13 4 15 18 117 18

Data }] , a a a a a a a s s a a a a |l a a s b

———?

1
6 Vibradon levels for nearby penonnel( } produced by WMS machinery
] = Installation index (for vibradon)

(3) locadon of WMS 13 not Likely to raise vibraton level due to proximity to working and berthing areas.
(b) location of WMS is likely to raise vibradou level due to proximity to working and begthing aress.

m For opezator/maiataines/adjacent berthing and working areas.

MAS#123456789101112131415161718
qraaall 2 | s ]l a ] a ] a ] al a | al al al ala | aVala ]l alalon
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel WHITE SAGE (133')

Sheet 10 of 10

I
t
p ;
i‘

it e o S a6 B et a e Bl o o

M/E VI - RELIABILITY
RELIABILITY CHARACTERISTIC |
. E
Extent of WMS configuration redundancy E
WMS equipment requirements, -
WMS # 1 2 3 4 ] 6 1 8 9 10 11 12 13 14 15 16 117 18 ;
1 Data I[ - Presented on WNS Equipment fesources Dta Form - ' g
—= === d —= == : = 3

M/E  VII - MAINTAINABILITY

MAINTAINABILITY CHARACTERISTIC
131 Accessibllity of replaceable WMS components ‘
1- lnstqlladon index (for accessibility) 3
(») High degree of physical clearance around WMS equipment, j
(b) Moderate degree of clearance around WMS equipment, E
(c) Very dght, {.e., very little clearance around WMS equipment, ;
VWMS & 1 2 3 4 5 [} 7 8 9 10 i1 12 13 14 15 16 117 18 4
) 1
Daa || , b c LI 2 ] a 2] c s bl a a b a b | i
4
E
i
]
1
{
i
i
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WHITE SAGE (133")

CONCLUDING REMARKS

The following are points of consideration and observation relevant

" to this vessel, some of which have been included in the shipcheck obser-
__vations, and are reiterated for emphasis and convenience, .. _ _ _

(a) The vessel is presently fitted with a CHT system, components of

_which occupy space in the Engine Room and in Hold No. 2 just forward of the

Engine Room. The piping runs and space for equipment locations are convenient
and well arranged for the most part with separate black and gray water mains
lending themselves readily adaptable to the WMS configurations studied,

(b) Possibly the only major problem for which there is no readily
apparent solution is the manner in which incinerator stacks can be led to the
weather when the arrangement does not permit them to go up via the Engine
Room fidley along with the existing diesel exhaust piping. The general arrange-
ment of the ship seemingly precludes the possibility of making these runs due
to interference with cargo handling equipment, navigational aids, visibility
from the bridge and the undesirable path the smoke could take from the top of
the incinerator stack.

(c) Present waste disposal system equipment in the Engine Room
offer no apparent problem into removals., In Hold No. 2 however, the 8§10
gallon xetention tank installation is quite substantial with a very large sup-
porting foundation. This would require a large amount of labor and cutting up
to remove from the vessel,

(d) The ship's dry stores in Hold No. 2 are contained in an expanded
metal enclosure on the ship's centerline. This would have to pe relocated, most
likely to the port side of the vessel.

(e) The ship's stores refrigerator is a free-standing self-contained
unit in Hold No. 2. For some proposed WMS installations the refrigerator
would have to be shifted to port to provide more space for system components .
This would involve foundation extension.

(f) Most of the remaing existing equipment on Hold No. 2 involves
storage shelving and miscellaneous cabinetry which should offer no real problem.
There is ample space in the hold for relocation.




WHITE SAGE (133')

(g) In order to pass piping between the Engine Room and Hold No. 2,
another pipe tunnel through the port side fuel oil tank would be required, similar
tc the one already existing for this purpose. This would involve tank washing and
gas freeing before any hot work can be done.

(h) The ship is outfirted with the required support systems, flushing

water, fuel, compressed air, etc. It would be required that for some WMS

proposals the present salt water flushing system be changed over to fresh water.

(i) Existing piping runs and connections lend themselves readily to
reuse for many of the WMS proposals.

(j) For systems involving installation of incinerators, the existing
ventilation system would have to be studied for adequacy.

The same would apply to the fire extinguishing apparatus.

(k) Access cuts for shipping WMS components would have to be made
in the deck head or in the ship's side,

(1) There are no ballasting provisions per se aboard the vessel.
Therfore any weight compensations required would have to be at the expense
of on-board existing material,

119
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APPENDIX A

- - PRELIMINARY INSTALLATION ANALYSIS 7%

WHITE SAGE (133')

[
. b U 4 4 L

.

e abllad

N Sl O a1 2L 3L

Vessel

Data

Characteristics
Class '

WLM - 544
White Summac (133') Class

Type

L0 Eikth e ARt il it s i,

Buoy Tender (Coastal)

Crew Size

21

Home Port

JURITTOR

Woods Hole, Mass,

A1 o | i
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SUMMARY QOF PRELIMINARY INSTALLATION ANALYSIS RESULTS
WHITE SAGE (133")
TYPE J/  SYSTEM
olv‘l'rar7/ Treatment/Disposal / ACCEPTABILITY ' ' :
Subsystem FOR
Black_| Gray {_mstartaTion(t i
olding olding ' - SRR
Tank Tank Yes ' ' i
ol Chrysler | Holding ' " S &
Recircul. |+HId Trk | Tank Yes P
3 (Cnrysler] Chrysler | Holding :
+Incin. Tank . Yes R =
Cravity |[GrumFlow | Holding )
Coilect. [Thru+HldTk|Tank Yes
5 Grumman)] Grumman Flow Thru
+ Holding Tank Yes '
6 Gravity |{Holding Grum Flow
Collect. |Tank Thru+ H1dTnk| Yes
GrumFlow { Holding :
7 g'amy Thru+Incin] Tank Yes b
ollect, — ]
giGrumman) Grumman Flow Thru R
+ Incinerator Yes :
Vacuum Holding [ Holding i
Collect. | Tank(2) Tank Yes ’
(Jered) Holding
1 Incinerator Tank ! Yes
11 GATX Holding
! Evap. |Tank Yes :
12 Holding |GrumFlow f
Tank(3) Thru+ Hld Tnk Yeos
Grum Flow ,
13 ] Incinerator|p ni 4 mnein., Yes |
14 M/T Holding |Holding '
Pump Tank Tank Yes
1 ( é#;gt' Incinerator ,I;:l::mg ves
1 GATX Holding
Evap. Tank Yes l
1 Holding ][GrumPlow !
Tank  |Thru+Hld Tnk Yes '
Grum Flow i
1 ncinerator Thru + Incin. Yes !
(1) Based on: i '

Informadon contained in available vesssl plans, ;
WMS ingtalladon requirements, !
WMS installation criteris and guidelines. ’
|

1

(2) Two subchoices available for WMS No. 9 as follows:
. 9a = Concentrated black water tzansferred from VCT to holding tank (acceptable for all vesals;,
. 9b « Concennated black watez held in VCT (acceptable for Point Herron only),

(3) Twe subchoices available for WMS No. 12 as follows:
. 12a ~ Concentated black water tramiferred from VCT to holding tank (scceptable for all vessels).
. 12b - Concentrated black water held {n VCT (acceptable for Point Herron oaly).

A-2
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PERTINENT VESSEL INFORMATION
WHITE SAGE (133")

il b

Crew: 21 men
Sanitary Fixtures: 4 Waterclosets, 1 Urinal, 4 showers, 5 lavatories

Existing Aryangement:

{alths dht oo St et dal

-(a) One (1) 25 gallon Galley Retention Tank in aft Machinery Compartment receives
drainage from galley sinks, galley deck drain and drinking fountain.

E (b} Galley drains can discharge overboard via gravity or drain to the Galley
' Retention Tank. The tank can pumpout to a 220 gallon Collection Tank in
the Engine Room.

(c) The 220 gallon Collection Tank also receives all Sewage and turbid drains

7 via separate piping systems, The turbid drain system can also discharge
’ directly overboard,

7 (d) The 220 gallon Collection Tank can pumpout to a 810 gallon Retention Tank
4 located in Hold No. 2 Stoxreroom, forward of the Engine Room, It can also
purnpout overboard or to the deck discharge connections,

(e) The 810 gallon Retention Tank receives only the 220 gallon Collection Tank
pumpout. It can pumpout to the deck .disc 1arge connections or dircctly overboard,

(f) The Retention and Collection Tank pump piping is so arranged that either
pump can serve either tank, thereby providing a standby pump for each tank.

Note:

ST, 0 S TP gy e <R

The drawings of the existing ship that were provided tr accomplish this work

, are contradictory regarding the location of the Collection and Retention Tanks and
;‘ other items of machinery:

(1) 540 WAGL - 4808-2 Secondary Drainage System
Alterations Fleet - Dated 8-9-71

(2) 540 WAGL - 0103-8 Booklet of General Drawings
U.S5.C.G.C, Whitebush - Dated 5-30-74

Rearrangement - Elevation & Plan - Dated 3-18-74

3
i (3) 540 WAGL - 4000-1 Whitebush Engine Room
3
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- is a piping system installation plan that involves the tanks and is intended as a

Vessel: WHITE SAGE (133")
Existing Arrangement (Cont'd)

Drawing (1) locates the collecting and retention tanks a considerable distance
from the location shown on drawings (2) and (3). In view of the fact that drawing (1)

Fleet Alteration, it was decided to use this drawing as applicable to the Whitesage.

Further, drawings (2) and (3) apply specifically to the Whitebush which is not the

subject ship in this discussion. As a result of the above, the conclusions that are ;

arrived in the following discussions must be considered with somewhat below SRR 3

average accuracy. '
3
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PRELIMINARY INSTALLATION ANALYSIS OF INDIVIDUAL CANDIDATE SYSTEMS

Vessel: WHITE SAGE (133")

WMS No. 1  Full Volume Flush Gravity Collection/Holding Tank for
Black Water/Holding Tank for Gray Water

Required
Sewage Holding Tank. 722 gal. (97 cu. ft.)
- Galley/Turbid Holding Tank 2,063 gal. (276 cu, ft,)
Discharge Pumps (4) 10 - 30 gpm

Discussion

The system installation appears to be acceptable as follows:

It is advisable to locate two pumps and a Sewage Holding Tank in che
location presently occupied by the Collecting Tank in the Engine Room with very
minor rearrangement of existing equipment. Very minor modifications in the
sewage and garbage grinder piping will be necessary.

A Galley/Turbid Holding Tank and two pumps could be located in the
area presently occupied by the existing Retention Tank in the Hold No, 2 store-
room with very minor rearrangement of the space.

It will be necessary to run the Galley/Turbid piping mains from the
Engine Room to the Hold No. 2 storeroom area in order to connect to the G/T
Holding tank, This piping can run through a void space separating the Fresh
Water and Fuel Qil Tanks (if fitted) or through a pipe tunnel in the Fuel Oil Tank.

The 25 gal. Galley Drain Tank should remain in use and the pump
piping revised to discharge to the G/T Holding Tank in Hold No, 2. The single
drinking fountain (Frames 14/15) discharging overboard should be reconnected to

drain to the gravity G/T drain line to the G/T Holding Tank. The overboard
discharge is to be blanked off.

Existing overboard discharge connections and deck discharge connections
can be retained for use with the new installation, )




o i b

Vessel: WHITE SAGE (133')

WMS No. 2  Full Volume Flush Qil Recirculation and Gravity Collection/

Chrysler System with Sludge Holding Tank for
Sewage/Holding Tank for Gray Water

Required
* Sewage Holding Tank ‘135 gal. (18 cu. ft.)
Galley/Turbid Holding Tank 12,063 gal. (276 cu. ft.)
Discharge Pumps (4) \ ' 10 - 30 gpm. -
R y /"
Chrysler Model and Quantity - Model A One (1)

Discussion
The system installation is acceptable subject to the following:

The Galley/Turbid Holding Tank plus two  discharge
pumps can be Jocated in the area presently occupied by the existing Retenticr.
Tank in the Hold No. 2 storeroom with ver; 7 minor rearrangement of existing
equipiment,

The Sewage olding Tank with two discharge pumps, Separation Unit
and the Pressurization and Fluid Package can be located in the area presently
occupied by the existing Collecting Tank in the Engine Room and in the area in~
board of the boiler and fire & hilge pump on the port side.

This arrangement will require the routing of the Galley/Turbid piping
mains from the Engine Room to the Hold No. 2 storercom area in order to connect
to the rew G/T Holding Tank, The piping can run through a void space separating
the Fresh Water and Fuel Oil Tanks (if firted} oxr through a pipe tunnel in the Fuel
Oil Tank,

The 25 gal. Galley Drain Tank should remain in use and the pump piping
revised to discharge to the G/T Holding Tank in Hold No, 2, The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to drain to
the gravity G/T drain line to the G/T Holding Tank. This overboard discharge is
to be blanked off.

The existing overboard discharge shell connections and deck discharge
connections can be retained for use with the new installation,

A-6
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Vessel: WHITE SAGE (133') R

r : " "WMS No. 3 Fuli Volume Flush Oil RPcirculat.lon and Gravity Collectlon/
'; i - S ~ Chrysler System with Incinerator for |
[ ' Sewage/;-{oldxng Tank for Gray Water
E F } Reguu'ed
" Galley/Turbid Holding Tank ST, 063 gal. (276 cu, ft.)
. : . Sludge Ejection Tank .. 7 2 V350gal. (6.7 cu. ft.)
7 o ~ Discharge Pumps (4) ' R .10 - 30 gpm

E Chrysler Model and Quantity D Model A One (1)

’ Incinerafor Model and Quantity Model A ‘One (1)
‘ ! Discussion RSP

The system install ation appears to be acceptable as follows:

The Galley/Turbid Holding Tank plus two discharge pumps could be
. loca’ ‘d in the space p1 2sently occupied by the existing Retention Tank in the Hold
No. Z storeroom with possible minor reerrangement of existing equipment,

Pe i Sl e

: The Separation Unit Pressurization and Fluid Package and the Sludge Ejection

t Tank can be lecated in the Engine Room in the area presently occupied by the existing

: Collecting Tank and in the area inboard of the boﬂer and fire & bilge pump on the ] ¢
port side. : : )

B e T i A LA

; : ( The Incinerator can be located on or near the centerline at Frame 15 under
: the casing opening in order to facilitate routing the incinerator stack up the stack
i along with the diesel engine exhaust pipes. ' )

ot e R

This arrangement will necessitate the running of the Galley/Turbid piping
mains from the Engine Room to the Hold No, 2 storeroom area in order to connect
to the new G/ T Holding Tank., The piping can be run through a void space between
the Fresh Water and Fuel Oil Tanks {if fitted) or through a pipe tunnel in the Fuel
0Oil Tank.

.

i

The 25 gal. Galley Drain Tank should remain in use and the pump piping
revised to discharge to the G/T Holding Tank in Hold No, 2. The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to Jdrain to
the gravity G/T drain line o the G/T Holding Tank. The overboard discharge can
be blanked off.

i

Existing overboard discharge shell connections and deck discharge
connections can be retained for usc with the new install ation.

A —. e gt - . Lo - —————— b aid
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Vessel: WHITE SAGE (133")

L

.’'WMS No. 4 Full Volume Flush Gravity Collection/Grumman Flow Through

Lo System with Sludge Holding Tank for Black Water/
T e Holding Tank for Gray Water

_ Required
-2+~ Sewage Influent Surge Tank ~ ~ ~ ~ 110 gal. (1S cu, ft,) )
Galley/Turbid Holding Tank 2,063 gal, (276 cu, ft.)
, .- Sludge Holding Tank - - . 60 gal. (8cu. ft.)
S e ] -Discharge Pumps (4) © 0 10 - 30 gpm ’
: Grumman Unit = " One(1)

Discussion

1

The system installation is acceptable as follows:

It appears that the Sewage Influent Surge Tank and the Slucdge Holdi:ig
Tank plus four discharge pumps can be located in the space presently occupied
“by the existing Collecting Tank in the Englne Room with some minor equipment

_ relocation,

The Grumman Unit can be located in the Engine Room on the port side of
‘the center line between frames 14 and 15. The stack can run up the machinery casing.
‘This will require the relocation of the Log Desk and Telephone Booth plus other minor
1tcm5 of machinery and posﬂibly the Alr Con¢'. Water Chiller.

The Gulley/Turbid Holding Tank plus two discharge pumps can be located
‘in the area presently occupied by the existing Retention Tank in the Hold No, 2
storeroom with possible minor rearrsngement of existing #quipment,

An alternattve locatizs inr the Grumanw cp uris ¢ e Hold No. 2 Storeroom

area near the G/T Holdh_g L avk, *.her..h" placig ' 2 2unient equlpment in the
same vicinity, :

This will require the extension of the Galley/Turbid piping mains from
the Engine Room to the Hold No, 2 Storercom area in order to connect to the G/T

~ Holding Tank. The G/T piping can be run through a void space between the Fresh

‘Water and Fuel Ofl Tanks (if fitted) or through a pipe tunnel in the Fuel Oil Tank.
. ‘{ N f ' . .

The 25 gal, Galley Drain Tank should remain in use and the pump piping
revised to discharge to the G/T Holding Tank in Hold Ne. 2, The single drinking
. fountain (Frames 14/15) discharging overboard should bc recunnected to drain to

the gravity G/T drain une to .he G/T Holding Tank. The overboard dlscharge could
be blanked off,

A-8
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Vessel: WHITE SAGE (133"')
System No, 4 (Cont'd)

The existing overboard discharge deck and shell connec ions can
remain for use in the new installation,

A-9
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Vessel: WHITE SAGE (133")

WMS No. 5§ Full Volume Flush Gravity Collection/Grumman Flow Through
System with Sludge Holding Tank for Combined

Required
Sludge Holding Tank ' 232 gal. (31 cu. ft.)
Influent Surge Tank S 432 gal, (58 cu, ft.)
Discharge Pumps (4) 10 - 30 gpm
Grumman Unit One (1)

Discussion

The system installation appears to be acceptable as described in the
following:

The Sludge Holding Tank and the Influent Surge Tank plus pumps can be
located in the area presently occupied by the existing Collecting Tank in the Engine
Room, Minor rearrangement of equipment may be rcquir\ed for this installation.

i The Grumman Unit can be located in the Engine Room port side near the
: centerline between frames 14 and 15. This location will require the relocation of
the Log Desk and Telephone Booth plus other minor machinery items.

Fewer items of existing equipment will require relocation if the Influent
Surge Tank is instali. 2 in the area presently occupied by the Retention Tank in the
Hold No, 2 Storeroom area. This will require the extension of the combined
waste piping mains from the Engine Room to the Hold No, 2 Storeroom area via
a pipe tunnel or through a void space, if fitted.

An alternate location for the Grumman Unit and the Sludge Holding
Tank is the Hold No. 2 Storeroom in the general area presently occupied by the
Retention Tank, This location can accommodate all the required components
thereby having all treatment equipment together in Hold No. 2. Minor modifications
will be necessary to the space, '

A-10
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~'to drain to the gravity G/T drain line to the Influent Surge Tank., The overboard R
-discharge would be blanked off, : R . - R

- for use With the new equipment, . .

Vessel: WHITE SAGE (133")
System No, 5 (Cont'd) 4

The 25 gal. Gslley Drain Tank should remain in use aid the pump
piping revised to discharge to the Influent Surge Tank. The singlc
drinking fountain (Frames 14/15) discharging overboard should be reconnected

Existing deck and shell overboard discharge connectlons can remain
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Vessel: WHITE SAGE (133')

© WMS No. 6 Full.Volume Flush Gravky Collection/Holding Tank for :
o . Black Water/Grumman Flow Through System with _
- Sludge Helding Tank for Gray Water

Required

"/ Influent Surge Tank . " 323 gal. (43 cu, ft.)
‘Sludge Hoiding Tank o 172 gal. (23 cu, ft. ) .
_ Sewage Holging Tank  722gal. (97 cu, £, ) B
Optional Comb, Sewags=/5ludge Holding : '
- Tank - 894 gal, (120 cu, ft,)
Discharge Pumps (4) o 10 - 30 gpm

A g T

ciemaiisl {1 5l

Grumman Unit ‘ ' One (1)

il bl X s Lk

Descriptior.

The system installation appeers o be aceoptable as described in the
following: . T ' L

Although it is possible to lucate the Grumman Unit in the Engine Room
between frames 14 and 15, port gide near centerline, it may be advisable to locate
this unit and the Siudge Holding Tank (2.5 x 2.5"' x 4’ H) in the Hold No. 2 Store-
1ro0m area in the location of the present Ratention Trnk becanse the size of the

associated tanks makes it impossible to im.ate all equipment in the Engine Room
without considerable rearrangement.

The Infivent Surge Tank (3'W x 3' L x 5' H) and the Sewage Holding Tank
or the Optional Cor:bined Holding Tank can be lor:ated in the Engine Room in the
area presently occupied by the existing Coilecting Tank, It snay be necessary to
relocate the Log Desk and Trzlephone Booth. As an alternate the tanks can be located

_ , in Hold No, 2 Storeroom area thercby keeping all related equipment in the same
d ‘ ' space, Only minor rearrangement of the existing space will b2 required,

on kNt ot o e R b 1 ) s skt e L L 2

The 25 gal. Galley Drain Tank could remain in vse and the pump piping
revised to discharge to the Influent Surge 7Tank in Hold No. 2, ‘The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to drain to the

gravity G/T drain line to the influent Surge Tank. The overboard discharge is to be E
"blanked off. . 4

it -

s il 1 22 b b L e

Existing shell and deck diachay ge connections can remain for use with
the new equipment, .
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Vessel: WHITE SAGE (133')

WMS No. 7 Full Volume Flush Gravity Collect.ton/Grumman Flow Through
System with Sludge Incinerator for Black Water/Holding
Tank for Gray Water

Required
Galley/Turbid Holding Tank 2,063 gal. (276 cu. ft.)
Sewage Influent Surge Tank - 110 gal. (15 cu, ft,)
“Fuel Oil Day Tank oo . o 25 gal. (3.3 cu. ft.)
Discharge Pumps (4) ~ 10 - 30 gpm
Grumman Unit One (1)
Thiokol Incirerator One (1)

Discussion

The system installation appears to be acceptable subject to certain
limitations as follows:

-~

The Galley/Turbid Holding Tank can be located in the Hold No. 2 Store-
Toom area in the space presently occupied by the existing Retention Tank with very
minor rearrangement of the space.

The Grumman MSD fitted with an Incinerator can be installed in the
Engine Room between frames No, 14 and 15 port side near the centerline. The
incinerator stack can be led up the machinery casing along with the existing diesel
engine exhaust pipes, This location will require the rearrangement of the Log Desk
and Telephone Booth and perhaps the Air Conditioning Water Chiller.

b s e i At S i, sl s el e

The Sewage Influent Surge Teank can be located in the Engine Room in the
F arca presently occupied by the Collecting Tank. The Incinerator Fuel Tank can be
; located in the overhead in the same area.
é

This arrangement will require that the Galley/Turbid main be routed to
the No. 2 Hold Storeroom area via the void space between Fuel Oil and Fresh Water
E Tanks (if fitted) or through a pipe tunnel in the Fuel Oil Tank.

et skl ek e Pt s

. 2 S

ey

e 1t

————

el B e e e Bk n L

A-13

—

‘
s
i .
7

p b, -

x ]

VLK "ONROURRIRE S, ST T

| D Ty



Vessel: WHITE SAGE (133')
~ System No. 7 (Cont'd)

The 25 gal. Galley Drain Tank should remain in use and the pump piping
- - - revised to dischaige to the G/T Holding Tank in Hold No. 2. The single drinking
' fountain (Frames 14/15) discharging overboard should be reconnected to drain to
" the gravity G/T drain line to the G/T Hoiding Tank. This overboard discharge is

to be blanked off,

The existing shell and deck connections can remain for use with the new
installation. Bant re |
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Vessel: WHITE SAGE (133')

WMS No. 8 Full Volume Flush Gravity Collection/Grumman Flow Through
' System with Sludge Incinerator for Combined
Black and Gray Waters

Required
Influent Surge Tank 432 gal, (58 cu. ft.)
Fuel Oil Day Tank "25 gal, (3.3 cu, ft. ) -
Discharge Pumps (4) : - ,_“10 30 gpm e
Grumman Unit One (1)

Thiokol Incinerator One (1)
Discussion
The system installation is acceptable within the following limitations:

The Influent Surge Tank can be located in the area presently occupied
by the existing Collecting Tank in the Engine Room,

The Grumman Unit with the Thiokol Incinerator can be located in the
Engine Room between Frames No, 14 and 15, Port Side near the centerline. This
will require the relocation of the Telephone Booth, Log Desk and probably the Air
Conditioning Water Chiller.

" The Fuel Oil Day Tank can be located overhead near the Grumman Unit,

The incinerator stack can be led up the machinery casing along with the
cxisting diesel engine exhaust pipes.

The 25 gal. Galley Drain Tank should remain in use and the pump piping
revised to discharge to the Influent Surge Tank in Hold No. 2, The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to drain to the
gravity G/T drain line to the Influent Surgc Tank. This overboard discharge is to
be blanked off. '

7 The existing overboard discharge shcll and deck connectlons can remain
for use with the new installation, L : :




Vessel: WHITE SAGE (133')

WMS No. 9 JERED Reduced Volume Flush Vacuum Collection/Holding
Tank for Concentrated Black Water/Holding Tank
for Gray ‘Water

Required

Vacuum Collection Tank 30 gal. (4.4 cu. ft,)
Sewage Holding Tank 200 gal. (27 cu, ft. )

Galley/Turbid Holding Tank 2063 gal. (276 cu. ft. )
Discusslon

The system installation appear to be acceptable subject to certain
limitations.

Reuse of existing piping arrangement should be considered. A fresh

~ water flushing system is required for this system.

The Vacuum Collection Tank, its vacuum equipment, Sewage Holding Tank
and sewage overboard pumps can be located in the Engine Room in the areca where
the existing Collecting Tank is presently installed.

The Galley/Turbid Holding Tenk and overboard pumps can be located in
the Hold No, 2 Storeroom area where the Retention Tank i8 presently installed,

Minor rearrangements of existing equipment may be necessary in both
compartments,

The Galley/Turbid drains in the Engine Room must be manifolded and
led to the G/T Holding Tank via a pipe tunnel through the fuel oil tanks or the void

No, 2,

It is recommended that the galley and turbid drains aft of Frame 17 continue
to utilize the existing 25 gallon collecting tank and pump. This must be rearranged
to discharge forward to the new G/T Holding Tank in Hold No, 2, The single drinking

. fountain drain betwzen Frames 14 and 15 must be tied in to the gravity system going

forward instead of retaining its own independent overboard discharge. This over-
board connection could be blanked off,
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Vessel: WHITE SAGE (133")
System No. 9 (Cont'd)

The existing pipe tunnel between the Engine Room and Hold No. 2 could
be retained for sewage transfer to the existing overboard discharge connection in
Hold No. 2 or to the existing pierside deck connection,

Existing overboard discharge connections and deck discharge connections
can be retained for use with the new installation,




LA AR St Lt

Vessel: WHITE SAGE (133")

WMS No, 10 JERED Reduced Volume Flush Vacuum Collection/Incinerator
for Concentrated Black Wa;e;/H,o,lql,ng Tank for Gray Water

1

. ,‘ ,,”. s s 7Rguired

120 gal. (18 cu. ft.)
- 2063 gal. (276 cu. ft,)
50 gal. (6.5 cu, ft.)
22 gal, (3.0 cu. ft.)

‘Vacuum Collection Tank

‘Galley/Turbid Holding Tank
Incinerator Feed Tank (Sludge)
Fuel Oil Day Tank

Incinerator One (1) Thiokol

Discuss ion

The system installation appears to the acceptable subject to certain
limitations.

Reuse of existing piping arrangements should be considered. A fresh
water sanitary flushing system is required.

The Vacuum Collection Tank, vacuum equipment and overboard discharge
pump could be located in the Engine Room in the area where the existing Collecting
Tank is fitted. The Incinerator, its feed (sludge) tank, blower, fuel tank, controls,
etc. would be located just aft of the Vacuum Collection Tank. The incinerator stack
can be run to the weather alongside the exhausts from the existing diesel engines
up the machinery casing.

The Galley/Turbid Holding Tank and its overboard pumps would be
located in the Hold No. 2 Storeroom area where the present Retention Tank is
installed, ’

Minor rearrangements of existing spaces and machinery may be necessary
in both compartments to accommodate the new units.

The existing 25 gallon Galley Drain Tank should remain in use and the
pump discharge piping revised to discharge to the Galley/Turbid Holding Tank in
Hold No. 2, The single drinking fountain drain between Frames 14 and 15 should
‘be connccted to the gravity Galley/Turbid drain running to the G/T Holdi ng Tank
and the independent overboard discharge disconnected and planked off,

A-18

e St o | 2 it s s 51+ e

e ot e i

b

e s

T Tt ST S L. (A . T, S

e kS e ek

e R Al



e TS I

v I A 30 e Ty VNP Ll o

e

VIR

DR 4y P2 5 W gl B B AP S 2 R S e

/

VESSEL: WHITE SAGE (133')
System No. 10 (Cont'd)

The existing pipe tunnel between the Engine Room and Hold No, 2 would
be used for the piping necessary to pump out the Vacuum Collection Tank,

" The existing overboard shell and deck connections should be retained
for use with the new system.

* The G/T drain main in the Engine Room should be run to the G/T Holding
Tank in Hold No, 2 via the pipe tunnel.
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Vessel: WHITE SAGE (133')
i C ‘ ‘.
. NMS No. 11 JERED Reduced Volume Flush Vacuum Collection/GATX
\ - Evaporator for Concentrated Black Watet/Holding Tank
3 L " s for Gry Water - R
Required
Vacuum Collection Tank 30 gal, (4.4 cu. ft.)
~Galley/Turbid Holding Tank . ' 2063 ga, (276 cu, ft\. )
Evaporator (GATX) ‘ *  One(l) - 80 gal.
Catalytic Oxidizer One (1)
Discuésiorl

The system installation appears to be acceptable as follows:

Reuse of existing piping arrangements would have to be considered A
fresh water sanitary ﬂushmg system is required with this system

The Vacuum Collectxon Tank, Evaporator and Catalytic Oxidizer can be
located in the area presently occupied by the Collection Tank in the Engine Room.,

The Galley/Turbid Holding Tank could be located in the Hold No. 2 Store-
room area presently occupied by the Retention Tank.

The existing 25 gallon Galley Drain Tank should remain in use and the
pump piping revised to discharge to the Galley/Turbid Holding Tank in Hold No. 2,
The single drinking fountain discharging overboard at franes 14/15 should be
Teconnected to the gravity G/T drzin to the G/T Holding Tank, The overboard
discharge should be blanked off.

Existing overboard shell and pierside dec% connections should remain
for use by the new system,

The pipe tunnel between Engine Room and Hold No. 2 would he used for
the piping necessary to pump out the Vacuum Collection Tank,

The G/T drain main in the Engine Room should be run to the G/T Holding
Tank in Hold No. 2 via the pipe tunnel.
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Vessel; WHITE SAGE (133")

WMS No. 12 JERED Reduced Volume Flush Vacuum Collection/Holding
S Tank for Concentrated Black Water/Grumman Flow
Through System with Sludge Holc__ilng Tank fpr Gray Water

e T Required .
<y - --G/T Influent Surge Tank ©th T 323gal, Bou.f) T T
- Sludge Holding Tank ' 172 gal. (23 cu, ft,
‘ Sewage Vacuum Collection Talk 0 7 30gal, (4.4 cu. £
--Sewage Holding Tark ST T TT200 gal, (27 cu, ft.)
Grumman Unit : One (1)
Discussion

The system installation appears to be acceptable subject to certain
limitations,

Reuse of existing piping arrangements wowld have to be considered. A
frech water sanitary flushing system would be required, '

The Vacuum Collection Tank, Vacuum equipment, Sewage Holding Tank and
sewage overboard pumps could be located in the Engine Room in the area where the
existing Collecting Tank is fitted,

The Galley/Turbid Influent Surge Tank and its pump would be located just
aft of the aforementioned sewage equipment, also in the Engine Room, This wﬂl
require minor rearrangement of existing equipment, ;

The Grumman MSD , Sludge Holding Tank (and its discharge pump) could
be located in the Hold No. 2 Storeroom area in where the existing Retention Tank is
fitted. Some rearrangement of this compartment may be necessary.

The existing 25 gallon Galley Drain Tank should remain in use and
discharge to the Influent Suxge Tank. The single drinking fountain drain between
Frames 14 and 15 should be connected to the gravity G/T drain to the Influent
Surge tank and the independent overboard connection disconnected and blanked off,
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Vessel: WHITE SAGE (133")
System No. 12 (Cent'd)

_ The pipe tunnel between the Engine Room and Hold No. 2 would be used

to transfer wastes from the Sludge Holding Tank to the Sewage Holding Tank (for
pierside discharge) and from the Sewage Holding Tank to overboard and pierside
discharge.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation.
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Vessel: WHITE SAGE (133')

WMS No,. 13  JERED Reduced Volume Flush Vacuum Collection/Grumman
Flow Through System for Gray Water/Incinerator for both
Concentrated Black Water and Gray Water Sludge

Required
Qalley/Turbid Surge Tank 323 gal, (43 cu, ft.)
Vacuum Collection Tank 30 gal. (4.4 cu. ft.)
Fuel Oil Day Tank 40 gal. (5.3 cu. ft.)
Grumman Unit One (1)
Incinerator One (1) Thiokol

Discussion
The system installation appears acceptable as follows:

Reuse of existing piping arrangements would have to be considered. A
fresh water sanitary flushing system would be required for this system.

The Vacuum Collection Tank and vacuum equipment would be located in the
Engine Room in the area where the existing 220 gallon Collecting Tank is fitted. The
Galley/Turbid Surge Tank and its pump would be located just aft of the Vacuum
Collection Tank and equipment. This may require some relocation of existing
equipment,

There are two possible locations to be considered for the location of the
Grumman MSD and its incinerator. One location would be in the Eagine Room just
aft of the Vacuum Collection arrangement near the centerline, with its stack going
to the weather alongside the existing diesel engine exhausts, The other location
would be in Hold No. 2 in the place occupied by the 810 gallon Retention Tank in the
storeroom area, with the Incinerator stack running to the weather alongside the
kingpost.

There would be some equipment relocations to be considered.
The existing pipe tunnel between the Engine Room and Hold No. 2 would

; be used for piping runs to overboard and pierside connections and the Grumman MSD,
i if located in Hold No, 2.
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Vessel: WHITE SAGE (133') %
[}
f System No, 13 (Cont'd) 11
|
i , The existing 25 gallon Galley Drain Tank will remain in use with the S 1
' pump discharge piping revised to connect to the G/T Surge Tank, The single S
. drinking fountain at frames 14/15 would be reconnected to the gravity G/T drain SRR B
to the G/T Surge Tank. The overboard discharge should be blanked off. o b
Existing overboard discharge connections and deck discharge con-” R
nections could be retained for use with the new installation, T e
H
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Vessel: WHITE SAGE (133')

WMS No. 14 GATX Reduced Volume Flush M/T Pump Coliection/Holding
- Tank for Concentrated Black Water/Holding Tank
* for Gray Water

mm———EE T L S

Required
Galley/Turbid Holding Tank - .-2,063 gal. (276 cu, ft.)
; -Sewage Holding Tank oo 232 gal. (31 cu, ft, ) ,
3 - ~Discharge Pumps (4) o 10 - 30 gpm LTSI T g
i , :
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Discussion
: The system installation appears to be acceptable as follows:

Reuse of existing piping arrangements should be considered. A fresh
water flushing system is required for this system,

The Galley/Turbid Holding Tank could be located in the Hold No, 2
Storeroom area in the space presently occupied by the Retention Tank,

The Sewage Holding Tank can be located in the Engine Room in the space
now occupied by the Collection Tank,

The existing pipe tunne! between the Engine Room and Hold No. 2 would
be used for piping runs to overboard and pierside connections and from G/T Holding
Tank to the Sewage Holding Tank,

The existing 25 gallon Galley Drain Tank will remain in use with the pump
discharge piping revised to connect to the G/T Holding Tank, The single drinking
fountain at frames 14/15 would be reconnected to the gravity G/T drain to the G/T
Holding Tank. The overboard discharge should be blanked off,

Existing overboard discharge connections and deck dlscharge connectlons
could be retained for use with the new installation,
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Vessel: WHITE SAGE (133')

WMS No. 15 GATX Reduced Volume Flush M/T Pump Collection/Incinerator
for Concentrated Black Water/Holding Tank for Gray Water

Required

2,063 gal, (276 cu, f.)
50 gal. (6.7 cu. ft.)
- 22 gal, (3 cu, ft.)

Galley/Turbid Holding Tank
- Incinerator Feed Tank
“"Fuel Oil Day Tank

Incinerator One (1) Thiokol

Discussion 3

The system installation appears to be acceptable subject. to the following: ;

Reuse of existing piping arrangements should be considered A fresh
water flushing system is required for this system,

The Galley/Turbid Holding Tank can be located in the Hold No. 2 Store-
room area where the existing Retention Tank is located. Minor space rearrangement
may be necessary.

The Incinerator, Fuel Oil Day Tank and Incinerator Feed Tank can be
-installed in the area presently occupied by the Collecting Tank in the Engine Room. .
Minor equipment rearrangement may be required, Stack can run up the casing. i

b e it ¥ 3 il i o bbb

The pipe tunnel between the Engine Room and Hold No, 2 would be used i
for pipinyg runs to overboard and pierside connections.

The existing 25 gallon Galley Drain Tank will rexnain in uge with the
pump discharge piping revised to connect to the G/T Holding Tank. The single
drinking fountain at frames 14/15 would be reconnected to the gravity G/T drain
to the G/T Holding Tank. The overboard discharge should be blanked off.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation, ' ,
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Vessel: WHITE SAGE (133')

WMS No. 16 GATX Reduced Volume Flush M/T Pump Collection/GATX
Evaporator for Concentrated Black Water/Holding Tank
for Gray Water

Required
Galley/Turbid Holding Tank - 2,063 gal. (276 cu, ft,)
7 -Catalytic Oxidizer ' . One (1) T
Evaporator (GATX) One (1) 80 gal.
Discharge Pumps (4) 10 - 30 gpm

Macerator/Transfer Pumps (2)

Discussion

The system installation appears to be acceptable within certain
limitations:

Reuse of existing piping arrangement should be considered. A fresh
water flushing system is required for this system.,

The Galley/Turbid Holding Tank and pumps can be located in the Hold
No. 2 Storeroom area to replace the existing Retention Tank. Minor space
rearrangement may be necessary.

The Evaporator, Catalytic Oxidizer and pumps can be installed in the
Engine Room in the area where the existing Collecting Tank is located. Minor
machinery rearrangement may be required, '

The existing pipe tunnel between the Engine Room and Hold No, 2
would be used for piping runs to overboard and pierside connections,

The existing 25 gallon Galley Drain Tank will remain in use with the

pump discharge piping revised to connect to the G/T Holding Tank, The overboard
discharge should be blanked off, L

Existing; overboard discharge connections and deck discharge connections
could be retained for use with the new instellation,
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Vessel: WHITE SAGE (133')

“"WMS No. 17 GATX Reduced Volume Flush M/T Pump Collection/Holding
: ' Tank for Concentrated Black Water/Grumman Flow
Through System with Sludge Holding Tank for .Gray Water

Required

= -~ Sewage Holding Tank o e~ - 232 gal, (31 cu, ft,)
" Influent Surge Tank 323 gal. (43 cu. ft.)
Siudge Holding Tank 172 gal, (23 cu, ft.)

Grumman Unit One (1)

Macerator/Transfer Pumps (2)
Discharge Pumps (4) * 10 - 30 gpm
Discussion

The system installation appears to be acceptable within certain
limitations and alternatives:

Reuse of exlsting piping arrangement should be considered, A fresh
water flushing system is required for this system.

In view of the close piping interconnection between the components, and
the fact that pierside discharge is via Hold No. 2, it appears advisable to locate
the Grumman Unit, Sludge Holding Tank, Sewage Holding Tank and Influent Surge
Tank in the Hold No. 2 Storeroom area presently occupied by the Retention Tank.
This will probably require minor rearrargement of the space,

An alternate is to locate the Sewage Holding Tank in the Engine Room
in the space now filled by the Collection Tank. This will, however, require
extra lengths of piping between Hold No, 2 and the Engine Room for Sludge Tank
discharge and Influent Tank discharge to the Sewage Tank and Sewage Tank
discharge to pierside connections.

puey)
B

The Galley/Turbid drain main in the Engine Room must be led to the
Influent Surge Tank in Hold No. 2 via a pipe tunnel *hrough the fuel oil tanks or
tne void space between the fresh water tanks and the fuel oil tanks (if fitted).
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Vessel: WHITE SAGE (133")
System No. 17 (Z:..i'd)

The existing 25 gallon Galley Drain Tank will remain in use with the
pump discharge piping revised to connect to the G/T Surge Tank., The single
drinking fountain at frames 14/15 would be reconnectead to the gravity G/T drain
to the G/T Surge Tank. The overboard discharge should be bianked off.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation.
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Vessel: WHITE SAGE (133")

WMS No. 18 GATX Reduced Volume Flush M/T Pump Collection/Grumman
Flow Through System for Gray Water/Incincerator for both
Concentrated Black Water and Gray Water Sludge

Required
: _f:;" - Sewage Surge Tank B & gal, (5.7 cu, ft.)
~ Galley/Turbid Surge Tank o 323 gal. (43 cu. ft.) :
77 “Fuel Ofl Day Tank =~ e w122 gal . (3,0 cu. ft. ) R
Grumman Unit : - 7 Onme({)) S
Incinerator Cne (1) Thiokol , :
Discussion

The system installation appears to be acceptable as follows:

: Reuse of existing piping arrangement should be considered. A fresh
- water flushing system is required for this system,

The Galley/Turxbid Surge Tank and the Sewage Surge Tank can he
located in the Engine Room in the space now occupied by the Collecting Tank.

The Grumman Unit, Incinerator and Fuel Oil Day Tank can be located
in the Engine Room between Frames 14 and 15, port side near the centerline.
This will require the relocation of the Log Desk, Telephone Booth and possibly
the Air Conditioning Warer Chiller, The incinerator stack could run up the casing
‘to the weather with the existing Diesel engine exhaust piping. In this arrangement,
the pipe tunnel between the Engine Room and Hold No. 2 would be used for piping

runs to overboard and piexrside connections.

An alternate would be to locate the Crumman Unit, Incinerator and
Fuel Oil Day Tank in the Hold No, 2 Storeroom area in the space now occupied
- by the Retention Tank. The stack could be led up the side of the kingpost up to

the towing light.

In this arrangement the pipe tunnel would be used for overboard and
plexside discharge piping plus feed piping to the Grumman Unit,
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Vessel: WHITE SAGE (133")
System No, 18 (Cont'd)

Possibly the best arrangement is to locate all of the equipment in the
Hold No. 2 Storeroom area. In this arrangement the separate Sewage and G/T
. -‘mains must be led from the Engine Room to the Hold No, 2 Storeroom area via
‘the pipe tunnel.

The existing 25 gallon Galley Drain Tank will remain in use with the
pump discharge piping revised to connect to the G/T Surge Tank. The single
" “drinking fountain at frames 14/15 would be reconnected to the gravity G/T drain
to the G/T Surge Tank, The overboard discharge should be blanked off.

, Exigting overboard discharge connections and deck discharge connections
; could be retained for use with the new installation,

* U,5,6,P.0, T27-0T8/1%02.1638 A-31

e b B, e i e i . R L s bt * i B

e o e il s il 4

e~ i, oty 2 od ot e

B



