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SUMMARY OI' WMS

INSTALLATION COSTS

Vessel: GALLATIN (378")
o TYPH [Holding/ INSTAL-
b fColVIrany Troatment,/Disposal 7’("’-‘-9‘“’“" LATION
A Subsys Subsystem : /‘?‘ Iy CostT
’5 >/ _(Black) /7Black [ Gray I = )
J[[Gravity | Holding ™ [Holding [
! Collect. Tank Tank 100] 19| 47, 260
1._ 2 0il Chrysler | Holding
: Racircul. | +HId Tnk | Tank 100] 18} 42,370
3 (Chrysler] Chrysler [ Holding
+Incin. Tank 100 13 71,220
;\ 4 Gravity {[GrumFlow | Holding
Collect. {Thru+H1ldTk| Tank 100f{ 17] 39,980
5 (Grumman); Grumman Flow Thru
o + Holding Tank NYA
6 Gravity (Holding Crum Flow
Collect. |Tank Thru+HldTnk|] NYA
Grum Flow | Holding
7 gf_{;’:g Thru+Incin) Tank 100 17| 69,060
gliGrumman) Grumman Flow Thru
+ Inclnerator NYA
9 Vacuum Holding Holding
Collect, | Tank Tank 100 211l 48,310
(Tered) Holding
10 Incinerator| .|k 100{ 21 75,900
11 GATX Holding
Evap. |Tank 100{ 17} 47,340
12 Holding |GrumFlow
Tank Thru+Hld TnK{ NVA
Grum Flow
13 ¥ Incineratorip, . +Incin. NYA
14 M/T Holding {Holding
Pump Tank Tank 100! 30f 47,710
Collect. Holding
PllGaryy ~ |Inetneratori 100] 33l 78,120
16 GATX Holding
l Evap. Tank 100 17| 41, 720
17 Holding {Grum Flow
Tank Thru+Hld Tnk NVA
Grum Flow
18 Incinerator Thru + Incin. NlA

N/A - Not a viable candidate system for this vesseal.
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INTRODUCTION

OBIECTIVLS

The objectives 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 wastewatar management system
equipments may be installed.

.. Existing wastewater management equipments/systems aboard ‘ ;

the vessel (holding tanks, garbage grinders, sewage treat- 1 §
ment systems, etc.). s

.+ Location of black and gray wastewater sources aboard the .
vessel,

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

3

. Selection of the viable candidate systems as determined on the ;

basis of the feasibility of installation, using the governing V'S
installation guidelines and agssumptions.

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

. Development of installation cost estimates for each viable
candidate system.

. Developmant of drawings showing the proposed arrangement
of the wastawater management system equipments for each viable
candidate as well as the arrangement of the black and gray
wastewater sources on board the vessel. i

e b et LA Tt Tt

. Development of installation related effectiveness attribute data.
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ASSUMPTIONS

The pertinent assumptions and guidelines governing the installation
analysis aro presented in Volume IV of this report, along with the detatls
of each of the 18 candidate wastowater management system concepts in
conflgurations suitable for cach 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 to a number
of vessels to inspect installations of the wastewater management subsys-
tems and equipments included in this study.

Preliminary Installation Analysis

The candidate ship's general 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 of interest. Each system was investigated as
to space requirements, possible equipment locations, relationship to ship's
functions (operation, mission, fuel stowage, water capacity, support
svstems, etc.) and its relationship to the reportedly existing waste disposal
system,

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

Shipchecks To Determine Viable Candidate Systems

Upon completion of the preliminary installation analysis, a detailed
shipcheck of the vessel was made. During this visit various factors bearing
on the investigation were considered, e.g., support systems (compressed
air, sanitary flushing medium, clectrical power gencration, salt water
systems, fresh water systems, fuel oll systems, etc.), correlation between
actual ship arrangement and that shown in ship's drawings furnished for the
study, rclationship of other ship's systems and equipment to the location

Best Available Cor



and installation of WMS components to determine interfercnces and reloca-
tions, access for shipping WMS equipment aboard, removals, relocations,
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 resource 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 wastzwater treatment
equipment) which can be accommodated, as well as their configurations
(heights). This information was used to determine 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 Eaquipment Requirements form served as
the <! irring point for Lthe cost end effectiveness assessments of each viable
candidate system.

Installation Cost Analysis

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

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

. Installation related effectiveness attribute - - 1,

. Installation cost estimates for cach viable candidate system.

Best Availahlg Cor:
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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 in 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. Fach installation cost element in Figure 1
is discussed below.

(@) 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 sequipmant arrange-
ment drawing prepared.,

For estimating purposes of this nature, it i3 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 systems 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 copper-nickel for all piping components
would not adversely influence the overall results, Accordingly, the amounts
of each size plping were estimated and a factor of 0% added to allow for
valves, 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
separately treated item. For these tanks it was considered that one-quarter
inch plate would 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 astimating of this nature, it is usual to apply a cost per
ponnd 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 wealding,
This 1s a separate consideration.

At e eas S iing,
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|

Vessel

WMS INSTALIATION COST ESTIMATES

WMS No.

Installation
Cost Element

Assumed Unit Cost

Quantity Required
(estimated
number of units)

Total Installation Cost ($)

4.50/1b. @

Piping Pounds (Materials and Labor)
%
(3) s cSS/Ibo
Tank Steel Pounds (Materials and Labor)
.92/1b. ®

Foundations Pounds ?Materl/a‘li: and Labor)
Electric Feet $ 2.00/Ft.
Cables (Materials and Labor)
Miscellaneous
Installations (pumps, | Man. | $15.00/MH
motors, skid-mounted | Hours | (Labor)
components, etc.)
Access Cuts (in hull,
dack plating or
bulkhead to provide | ©°°F ?Lalbgg/?t
passageway)

$ 6.00/Ft.
Welding Feet (Matarials and Labor)

$50.00/Hr. @
R S DS R (s
& ther -
8! (miscellaneous ?—Id:t?rs ?Ilfbgrt;

handling)

(1) Copper-nickel assumned.

(2) Esimate ingludes & factor of 50% added to allow for valves, flanges, fttings, take-down jolnts, etc,
(8) One=quarter inch plate assumed.
(4) Esimate {ncludes a factor of 30% added to allow for required stuctural sdffening for proper support.
(5) Estimated on the bads of 10% of the weight which has to be supported.
(6) Based on an assumed cutting rate of 50 ft. /hr.

Figure 1

INSTALLATION COST ESTIMATE FORM

AIEPECHINNTS I8 I
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(c) Foundations - Supporting steel structure for all components
of cach WM3 (tanks, pumps, MSD, incincrators, etc.) was cstimated as
approximately 10% of the weight which has to be carried, This is a usual
rule of thumb for this type of installation. T[abrication 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 welghts given in Volume IV,

(d} Clectrical Powor Cable - The amount of footage was estimated
from the ship's arrangement plans and the WMS equipment arrangement
drawings prepared, with allowances for the devious routings which could
be encounterad. 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
material and labor,

(&) Miscallaneous Installations - To cover the installation 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
varles, An estimated shipyard labor cost of approximately $15 per man-
hour (MH) was considered representative,

(f) 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 cutling was estimated for each system

installation based on tho approximate size of the largest component anticipated.

Estimated shipyard cost for such cutting is approximately $1.00/ft,

(9) 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 {tam in

each system and a cost factor of $6,00/ft was considered satisfactory to
cover material and labor,

(h) Removals - In cases whare 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 on an estimated cutiing 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) Othur Considerations - The installation cosl cstimates 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, Lamporary removals or modifications to

ducts, piping, eclectric cables, machinery, ship's outfit or furnishings,
cte, and re-installation to existing state after the basic modification has
bean 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 is desired, it would involve draw-
ing up a complete set of specification and drawings in sufficient datail 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,

but which is very much a determinant is the shipyard's workload or backlog.
If there is 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 i8 little or no other work

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

1
(.
One of the most difficult factors to consider and which is not obvious }
!
|

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 procedures used are considered to be
fairly general and applicable for study purposes of this type which places
greater emphasis on relative cost among candidate systems rather than on the
absolute cost for a given system. However, the installation cost estimates
developed hercin 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

GALLATIN (378')

Vessel
Characteristic Data
WHEC - 721
Class Hamilton (378') Class
Type High Endurance Cutter
Crew Size 152
Home Port Governor's Island, New York
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SHIPCHECK OBSERVATIONS OF LXISTING VESSEL CONDITIONS fg

GALLATIN (378')

Crew; 152

Waste Sources: (See tabhulation sheets for details)

i e, 3 Eeciinis i

Deck W.C.'s Urinals Showers Lavatories
02 Level 3 - 2 3
01 Level 2 - 2 2
Main Deck 5 - 4 9
; Second Deck 15 7 16 11
i Third Deck 3 3 4 3
2 Total 28 10 28 28

Existing Arrangement

The Ship's waste sources are grouped in two zones; viz, one
forward of Frame No, 192 (approx.) and one aft, All drains, whether black

‘ water or gray water, collect by gravity, Each zone is fitted with a holding
tank and two pumps which discharge a mixture of black and gray water directly

overboard and, in port, to shore connections on deck, port and stbd, for off-
loading to a plerside facility.

R P Rttt

The forward zone holding tank (approx. 1130 gallons capacity) and ]
its off-loading pumps are located low in the ship, on the Fifth Deck, in the :
4 . Sewage Sump and Ejcctor Room (5-144-0-Q). All sewage drains in the zone

, and all galley/turbid drains on the Third Deck of the zone gravitate to this
tank, All turbid drains above the Third Deck gravitate directly overboard,

The aft zone holding tank (approx. 450 gallons capacity) and its ‘
off-loading pumps are located on the Third Deck, in Auxiliary Machinery i
; Space No, 3 (3-272-0-E), All galley and sewage drains in the zone gravitate : )
\ to this tank. Turbid drains in the zone gravitate directly overboard,

The two compartments containing the holding tanks are separated
by a comparatively long distance in which are located the engine room,
diesel oil fuel storage tanks, fresh water storage tanks, the flume stabiliZation

tank (for controlling the ship's stability when rolling), workshops and berthing
compartments,




Gallatin (378') (Cont'd)

Special Remarks

From an analysis of the vessel's drawings and available data, it
appears that where gravity drainage is required the most practicable approach
would be to retain the existing two-zonce concept. There arc too many com -
plications and restrictions which will rule out trying to route piping through
the aforementioned spaces between the two holding tank compartments in an
attempt to consolidate the system arrangements. The distribution of personnel
berthing and sanitary facilities is greater in the forward zone than the aft zone.
Personnel distribution is almost three times as many forward as aft, and the
| sanitary facilities installed show sewage sources approximately two to one and
turbid sources almost three to one, These factors have been taken into account
when analyzing locations and spacc requirements for waste water management
system components.

A check of the vessel verified the vessel arrangement drawings which
indicate that all space has been allocated for the many functions for a ship of
this type and that there is very little, if any, actual space available anywhere
for reassignment. In addition, the interior of the vessel presents a neat covered
joiner work appearance, concealing wireways, ducts, piping, etc, This made it
practically impossible to suggest runs of ducting (such as incinerator stacks) with
any reasonable assurance that there would be no interferences.,

The vessel doesnot have ballast tanks as such. Fuel tanks are
ballasted as they become depleted. The vessel is fitted with a flume stabilization
system to minimize ship's rolling amplitude. It is reported that two Shipalts
have been authorized (but have been deferred) which will delete the flume
stabilization system and install bilge keels. These are Shipalt No. 378-X-112
dated 2 January 1974 for Bilge Keel Installation and Shipalt No. 378-X-143 dated
18 August 1975 for removal of the Flume Tank. This is mentioned only as
information to indicate that should the flume tank's substantial area become
available for reassignment, it appears that it could very well simplifﬁr locating
waste disposal system equipment by centrally locating it and affording a com=-
paratively interference-free place to install it. This, of course would
modify to some extent the constraints which governed the selection and location
of the various system components prescnted in this study.

In cases where cquipment and/ox tank space required aft could be
obtained only by taking from the existing commissary stores and issuec rooms,
it was dccided to leave approximatcly one-half of the commissaty stores room
still assigned for that purposc. Since there is no other space for re-allocation,
the stores contd continue to be located there while permitting these certain
waste management sy<' a aft to be considered viable, Some adjustment would
have to be determined o ascertain the adequacy of the stores space remaining,
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VENTILATION:

LOCATION

04-121-2
02-126-2
02-134.1
02-214.1
02-214.2
01-.101.1
01-101-2
01-105-1
01-106-2
01-134-2
01.207.1
01-207-2
1-.154.2
1-203-1
1-.232-1
1.232-2
1-269-2
1.301.2
1.306-1
1.306-2
2- 27-1
2. 27-2
2- 6E-2
2- 78-2
2-324.1
3. 76-2
3.102.2
3-169-1
3-lee-1

TYPE

Exhaust
Exhaust
Recirculating
Repl. Supply
Recirculationg
Repl. Supply
Supply

Repl., Supply
Exhaust
Recirculating
Supply
Supply
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Repl. Supply
Supply
Supply
Exhaust
Exhaust
Exhaust
Supply
Exhaust
Recirculating
Exhaust

Supply

1276
3500
2665
2000
2750
6545
5302
2765
1490
26000
26000
1600
1440
26000
26000
5505
5695
2835
7410
1100
1100
2780
4390
1800
5170
2200
3200
3200

2333
1775

1835
4350
3335

17334
17334

17334
17334

379?
1890
4950

1850
2867

800
3446

2135
2135
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LOGCATION OI' BLACK WATER*WASTE SOURCES ABOARD-A VESSEL

Vessel: GALLATIN (WHEC - 721) - Hamilton (378') Class

Page 1 of 2
<
=L S
b
w /8 &
\ u':c'? 5 Compartment
_’; ?g &57 é)é- Name Comments
§ §
‘: =/ &
y
N o1
; e — = —= S S st
; 97.102 [02 P C.O. WC, WR and SHR
5 97.102 (02 S C.O0, WC, WR and SHR
126-131 |02 s WC (Passage)
! 87-94 |0l P Engr. Officers' WC, WR
and SHR
v 87-94 |01 s Exec. Officers' WC, WR [1]0] 1
b and SHR
85.100 | 1 P Officers' SR WC 1lo| 2
g 85-100 | 1 s Officers' SR WC 1|of 2
j 100-120 | 1 P Officers' SR WC 1{o] 2
t' 100-120 | 1 8 Officers' SR WC 1|o] 2
E 156-163 | 1 P Sick Bay WC and Bath 1{o] 12
E 110-120 | 2 P Meteorologist WC, WR [1] 0] 3
i and SHR
g 110-120 | 2 8 Passengers' WC, WR 1fo] 3
and SHR
i
; 120-128 | 2 P C.P.O SR WC and WR 3[1(15
; 161-168 | 2 S Crew's WC, WRand SHR |[1]|1]10
161-168 | 2 S Crew's WC, WRand SHR |{1]1]10
168-176 | 2 P Crew's WC, WR and SHR | 3] 130
[ 272-280 | 2 P Crew's WC, WR and SHR [1]|1[10
% 272.280 | 2 s Crew's WC, WRand SHR [1]1]10
{
,t_

* Sewage (output from commodes and urinals) and garbage slurry.
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LOCATION O1' BLACK WATER*WASTE SOURCES ABOARD A VESSEL

T

! . A'] b N t
Vessol: GALLATIN (WHEC - 721) - Hamilton (378') Class Page 2 of 2
'}’./

Compartinent Comments

Name

i b LR A e

Crew's WC, WR and SHR
Crew's WC, WR and SHR
Crew's WC, WR and SHR
Crew's WC, WR and SHR

] 280-288 2
E ‘ 137.143 3
137.143 | 3
144-152| 3

T n v v

—_ o = W

— s e
—
()

&
o
I

:

i

IR~ S

T ————

U PR UEIP IO I LR i}

o i i

* Sawage /output from commodes and urinals) and garbage grinder slurry.
14
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[F LOCATION QI' GRAY WA'l'lZl{*Wf\.‘;'l'l? SOURCES ABOARD A VESSEL ;
Vessel: GALLATIN (WHLC - 721) - Hamilton (378') Class Page 1 of 3
/ . : / T r T
/ J //
f. = Compartment Waste Commants
b. ﬁ‘;‘;‘ Name Source \'
3¢ /5
= S S e 1
97-102 C.0. WR Shower (1) '
97-102 C.0. WR Lavatory (1)
97-102 C.0. WR Shower (1) 1
97-102 C.0. WR Lavatory (1)
: 120-131 C.O. Pantry Stnk (1)
120-131 C.0O. Pantry Drain from ?
: refrigerator j
120-131{ 02 | 5 WC (Passage) Lavatory (1) '
87-94 {01 l P Engr. Officers' WR Shower (1)
87-94 {0l P Engr., Officers' WR Lavatory (1)
87-94 j0l S Exec, Officers' WR Shower (1)
87-94 |0l 8 Exec. Officers' WR Lavatory. (1)
85-100| 1 p Officers' SR Shower (1)
85-100] 1 P Officers' SR Lavatories (2)
85.100} 1 S Officers' SR Shower (1) ;
85-100| 1 8 Officers' SR  Lavatories (2) ]
100-120} 1 P Officers’' SR Shower (1) :
100-120( 1 P Officers' SR Lavatories (2)
100-120( 1 s Officers' SR Shower (1)
‘ 100-120] 1 8 Officers' R Lavatories (2) !
156-163| 1 P Sick Bay Bath iLavatory (1) .
156-163| 1 P Sick Bay Bath | Bath Tub (1)
222-.234| 1 S Scullery iSink (1) i
225-227 | 1 S Passage Way Slop Sink
:Ealley and.'t.ﬁrbid wastewater, 15
i




LOCATION OI' GRAY WATER*WASTE SOURCES ABOARD A VESSEL
Vessel: GALLATIN (WHEC - 721) - Hamilton (378') Class

T Y Y

* Galley and turbid wastewater. 16

: Page 2 of 3
TTTTE /
¢ . )
‘ 5 S Compartment Waste
5 Namo Source Comments
: é’f

i S

222-234[ 1 Scullery Dishwasher (1)
222-234] 1 ) Scullery Garbage Grinder
L 264285 1 S Galley Kettles (4)
269-285 1 P.8 Mess Deck Drain (3)

264-285 S Galley Garbage Disposal
i64-285 1 Galley Stnks (3)

¢ 72.96 | 2 P Laundry Washing Mach (2)
: overboard machine
l 110-120{ 2 P ! Mateorologist SR WR Showers (2)

f 110-120{ 2 P . Meteorologist SR WR | Lavatory (1)
110-120] 2 ] Passengers' SR WF Showers (2)

’ 110-120] 2 8 Passengers' SR WR Lavatory (1)

. - 120-131{ 2 P C.P.O SR WR Showers (2)

4 120-128) 2 P C.P.O SR WR lavatory (1)

: 120-134| 2 s C.P.O. SR WR Showers (2)

’ 161-168} 2 P Crew's WR Shower (1)

161-168] 2 P Crew's WR Lavatory (1)

; 161-168] 2 8 Crew's WR Shower (1)

| 161-168] 2 S Crew's WR lavatory (1)
168-176 2 P Crew's WR Showers (2)

Lo 168-176| 2 P Crew's WR  Lavatory (1)

272-280( 2 p Craw's WR Shower (1)

272-280] 2 p Crew's WR lavatory (1)
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, LOCATION O GRAY WATER WASTE SQOURCLES ABOARD A VESSEL .
' Vessel: GALIATIN (WHEC - 721) - Hamilton (378') Class Page 3 of 3 :
1 T /
% Compartment Waste ‘
E Name Sourc: Comments :
i 3
: 272-280( 2 5 Crew's WR Shower (1) ] %
3 272-280} 2 5 Crew's WR Lavatory (1) . , \g
3 280-288| 2 P Crew's WR Showers (2) !
:— 280-288) 2 P Crew's WR Lavatory (4) ‘ '
P{‘ 187-144| 5 P Crew's WR Shower (1) i o
by ; P
137-144| 3 P Crew's WR Lavatory (1) L
137-144| 3 5 Crew's WR Shower (1) a
3 137.144| 3 S i Crew's WR Lavatory (1) : 3!
: 144.152| 3 P Crew's WR Showers (2) ‘-
i 144.152] 3 r Crew's WR Lavatory (1) ! "..3
144-168| 5 Forward Sewage Disp. Tank | !
¥ 1300 gals. ;
d 272-280| 3 Aft Sewage Disp. Tank J
[ 500 gals. p
3 r]
; }
i !
[ | ]
' ! ] | A
b '_-
; ;
: 4
:
i )
;
;
!
' * (Galley and turbid wastewater. ‘i
: 17 ;

BTl e vt arae Dl e




i Y R

nOuIBE Ora
halne Quviin:

Tvav— ics
roav- vt ot a

. ?1ﬁik4&lkﬁkl. o ¥ iaans o e
T ™ 1
= CF T m ! s fumesmgl
B b ] g § we dm]
1) L
T 7 P
b T er g i .
> ” e svo0 |t St | 0 -
; . F 1
| 2 - -
1 !
—x 1! H : (feme saead
I i : b T
S / ey ) e | e ) ol Y
t o i {

IBARN 0 e
uwd P
LT}

%A 30

318

z

—

TIART 40 _

nest Avaitabie O

SADYNOS YILYMILSYM AVIYD ANV JOVIE JO LNIWIDNVIIY

18




19




C.0. PANTRY

02-12%-2-Q T
WC, WR & 8HR
02-96-2-\

TG T
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- WC, WR § 8HR
we \ 02-96:1-L

02-128~~L

r—t
4
74
o a2 (B8 Lt el et i L3107 o 1 Ok A i A

02 LEVEL

Wwe, WR & SHR

01-87-2-L
Zm,
s i
QYIRS
D> We, WR § 8HR :

0° /J 01-67-1°L

SIS LCRVEI ORI S SRR TP 8

Ol LEVEL

CGC GALLATIN
fm FOOT CLASS)

ol § 02 LEVELS
§CALE: /a1 0" lsm NE3 OF __E
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DISCUSSION OF INSTALLATION BASED ON SHIPCHEOKS

Vessel: GALIATIN (378')

v azal .;-n-),\_:‘...d_';‘.ln.‘d.a-.-J.JJ

v , WMS No., 1  Full Volume Flush Gravity Collection/HHolding Tank for
1 Black Water/Holding Tank for Gray Water
Required _ 5!-
Sewage Holding Tank 7,781 gal, (1040 cu, ft,) &
Galley/Turbid Holding Tank 22,230 gal, (2972 cu, ft.) ; §
i
Sewage Holding Tank Two (2) per tank : :
Overboard Pump 3
: G/T Holding Tank Two (2) per tank |
i:‘ Overboard Pump ‘

) ' Discussion

The system is considered to be a viable candidate subject to certain
considerations,

Location of Equipment .

EAE TSRO

(a) Forward of Frame 192

b ' It appears that the sewage holding tank capacity required for this
!‘;j forward zone (approx. 5184 gal.) can be installed in the Sewage Sump and Ejector ;
G Room, The tank would be approximately 9'-6" L x 12'-3" W x 6' H, 4

LT 3PN

i , There does not appear to be sufficient space available to fit all
g the required galley/turbid holding tankage. It is cstimated that tankage for

A3 approximately 1750 gal, can be fitted alongside the sewage holding tank. The
tank would be approximately 6'-6" L. x 6' W x 6' H.

(b) Aft of Frame 192

It appears that there sufficient space in the Issue Room to
accommodate the estimated sewage holding tank requirement of approximately
2596 gal, The tank would be approximately 6' L x 9'-6" W x 6" H,

! There is insufficient space available to fit all the required galley/
turbid holding tankage, Space in the Commissary Stores can apparently
accommodate approximately 2424 gal, The tank would be approximately
6'Lx9'Wx6'H,
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Vossel: GALLATIN (378')
System No, 1 (Cont'd)

The sewage holding tank overboard discharge pumps and the galley/
turbid holding tank overboard discharge pumps would be located in Auxiliary
Machinery Space No, 3 adjacent to the tank spaces.

(c) Some exlsting equipment will have to be relocated to accommodate
the installation.

Drainages

(a) Forward of Frame 192

All sewage would gravitate to the holding tank for pumping
overboard or plerside according to prevailing restrictions,

Galley/turbid drains from the Third Deck would have to drain
to the G/T holding tank since they are below the waterline and cannot gravitate
overboard, They would be pumped overboard/pierside according to prevailing
restrictions. Galley/turbid drains above the Third Deck would gravitate over-
board in unrestricted waters and to the G/T holding tank in restricted waters
for pump discharge according to prevailing restrictions,

(b) Aft of Frame 192

All sewage would gravitate to thic sewage holding tank for pumping
overboard or pierside according to prevailing restrictions,

All galley/turbid drains would gravitate overboard in unrestricted
waters and otherwise to the G/T holding tank for discharge according to pre-
valling restrictions.,
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Vessel

GALLATIN (378")

WMS No. 1

WMS INSTALTATION COST ESTIMATES

Installation

Quantity Required

Unit Assumed Unit Cost (estimated Cost ($)
Cost Element number of units)
$ 4,50/Lb. ‘
Piping(® Pounds (Materials and Labor) 4,570 20, 565
)
(3) s .55/Lb .
Tank Steel | Pounds|  (\raterials and Labor) 16,718 9,195
(&
'92 Lbl
Foundations Pourds ?Materiﬁls and Labor) 11,870 10, 921
Electric $ 2.00/Ft.
Cables Feet (Materials and Labor) 1,100 2,200
Miscellaneous
Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 65
components, atc,)
Access Cuts (in hull,
dack plating or
bulkhead to provide Feet ?nggg)/n' 105
passageway)
$ 6.00/Ft. ,
Welding Fest (Materials and Labor) 225
$50,00/Hr, ©
; Cutting Hours (Labor) 30
gr ___________ S U | F
0
,;;'E% (gf::;uaneous I‘HA:;_‘S (sll:asl:;gr[;/MH . -
handling)
e ——— — —— o _ ]}
Total Installation Cost (§) 47, 261

e N harim

(1) Copper-nickel assumed,

(2) Estimate includes a factor of 50% added to allow for valves, flanges, fittings, take=down joints, stc.

(3) One=quarter inch plate assumed.

(4) Estimate Lncludes a factor of 30% added to allow for required structural stiffening for proper support.

(6) Estimated on the basls of 10% of the weight which has to be supported.
(8) Based on an assumed cutting rate of 50 ft. /hr,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GALIATIN (378')

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

1,452 gal, (194 cu, ft.)
22,230 gal, (2972 cu, ft.)

Sewage Holding Tank
Galley/Turbid Holding Tank

Chrysler Model and Quantity o |
Option A Option B

Separation Tank ‘One(l) -B Three (3) ~ A/B
Fluid Maintenance Module One(l) - B ‘
Pump Package One(l) -B
0Oil Accumulator One (1) - 46,8 cu, ft,
Fluld Maintenance and E .
Pump Package Three (3) - A
Sewage Holding Tank Two (2) per tank "
Overboard Pump '
G/T Holding Tank Two (2) per tank

Overboard Pump
Discussion

The system is considered to be a viable candidate subject to certain
considerations,

Location of Equipment

(a) Forward of Frame 192

It appears that all of the required sewage holding tankage
(approx. 965 gal.) can be installed in the Sewage Sump and Kjector Room. The
tank would be approximately 3'-6" L x 6' W x 6' H,

There is insufficient space available for all required galley/
turbid holding tankage. It 1s estimated that tankage for approximately 1571 gal.
can be fitted alongside the sewage holding tank. The tank would be approximately
7'Lx5'Wx6'H,

The tank overboard discharge pumps would be lacated near the
tanks served,
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Vessel: GALLATIN (378')

System No. 2 (Cont'd)

Chrysler equipment Option A would be impractical for a two
zone ship with restrictions like the subject vessel, since it calls for only 1
set. Therefore, Option B is better adaptable, since two of the three required
shipsets would be located in the Sewage Sump and Ejector Room.

(b) Aft of Frame 192

The estimated required sewage holding tank capacity can be met
by installing the tank (approx. 487 gal.) in the Issue Room adjacent to Auxiliary
Machinery Room No, 3. The tank would be approximately 4' L x 4' W x 4'-3" H.

The estimated required galley/turbid tankage (approx. 2424 gal.)
could be installed in the Commissary Stores space adjzcent to the Issue Room,

The tank would be approximately 6' L x 9' W x 6" H.

The remaining Chrysler sct could be installed in the Issue Room,
The sewage tank overboard discharge pumps and the G/ T holding tank overboard
pumps would be located in Auxiliary Machinery Room No. 3.
(c) Some or the existing equipment will require rclocation.
Drainage
(a) Forward of Frame 192
All sewage would gravitate to the Chrysler separation tanks for
transfer to the sewage holding tank for off-loading overboard or to pierside
according to prevailing restrictions,
N Galley/turbid drainage would be the same as in System No. 1.

(b) Aft of Frame 192

All sewage would be handled the same way as for spaces forward
of Frame 192,

Galley/turbid drainage would be the same as in System No. 1.
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WMS INSTALLATION COST ESTIMATES |
Vessel  GALLATIN (378")
- WMS No. 2
, Quantity Required
- én:;,?lé?eun?:nt Unit Assumed Unit Cost (estimated Cost (5)
é number of units) ,
4 4,5 . [¥)) ]
: Piptng (M Pounds ?Mate?iﬁlf: and Labor) 5,390 24,255 3
: ;
3 4) 5
- s .55 ) ( H
j Tank Steel(s) Pounds (Materjﬁll.: and mbor) 10, 085 5, 547
;-" $ .92/1b, ) E
: Foundations Pounds 6,555 5,755 1
: (Materials and Labor) ' ' i
- Al
3 Electric $ 2.00/Ft. 1
i Cables Faet (Materials and Labor) 1,375 2,750 %
r Miscellanaous :
3 Installations (pumps, | Man- | $15.00/MH ]
’ motors, skid-mounted | Hours | (Labor) 65 975 | |
‘ components, etc.) P
f Access Cuts (in hull, l ‘
i deck plating or .
bulkhead to provide Feet ?L:ggg/ﬂ' 85 85 l ;1
L passageway) ! %
P"" i
$ 6.00/Ft. -]
Welding Feot (Materials and lLabor) 175 1,050 ( .4
i
1 Cuttin $50.00/Hr. ©
; “ g Hours (Labor) 30 1,500
e B Y S - - i S ‘
| th
e L s y
{ handling)
l -====_-_—_==~_=—_====QL__‘——_==——W—==
L Total Installation Cost ($) 42,367 |
E
?

: (1) Copper-nickel assumed., !
i (3) Emimate includes a factor of 50% added to allow for valves, flanges, fitings, take=down joints, etc,

: (3) One-quarter inch plate assumed.

' ' (4) Estimate includes a factor of 30% added to allow for required structural at! ffening tor proper support.
; (5) Estimated on the baxis of 10% of the weight which has to be supported,

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

Vessel: GALLATIN (378")

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

Required
Galley/Turbid Holding Tank 22,230 gal. (2972 cu, ft.)
Sludge Holding Tank Twe: {2) -~ Model C
Incinerator Model and Quantity Two (2) - Model C
Chrysler Model and Quantity
Option A Option B
Separation Tank One (1) - B Three (3) - A/B
Oil Accumulator Onc (1) 46.8
cu, ft,
Fluid Maintenance and
Pump Package Three (3) - A
Pump Package One (1) - B
Fluid Maintenance Module One (1) - B
Sludge Holding Tank
Transfer Pump One (1) per tank
Overboard Pump One (1) per tank
Galley/Turbid Holding Ta..k
Overboard Pump Two (2) per tank

Discussion

The system is considered to be a viable candidate subject to certain
considerations and rcservations.

This system is essentially the same as System No. 2 except that in
place of a sewage holding tank, au incinerator with a sludge holding (surge)
tank has been substituted. Therefore the discussion for System No. 2 would
apply. For the forward zone an incinerator with its sludge holding (surge) tank
would be fitted in the Sewage Sump and Ejector Room. For the aft zone an
incinerator would be fitted in Auxiliary Macl.inery Room No. 3. Its sludge
holding (surge) tank would be fitted in the adjacent Issue Room,
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Vessel: GALLATIN (378'")

System No. 3 (Cont'd)

The required galley/turbid tank capacity cannot be fully accommodated,
A tank of approximately 539 gallons (3' L x 4" W x 6' H) can be fitted in the Sewage
Sump and Ejector Room for the forward zone. For the aft zZone a tank of
approximately 2424 gallons (6' L x 9" W x 6" H) would be located in the com -
missary Stores.

The pumps would be located near the tanks served.

It should be noted that the requirements call for only one (1) sludge
holding tank (Model C) to feed both incinerators. However, due to the required
zoning of the vessel only onc incinerator can be located forward and onc aft, but
the one sludge holding tank cannot feed the two incinerators. There would have
to be an additional tank.

The incinerator stack runs were very difficult to cstimate since the
compartments other than machinery spaces are sheathed, concealing structure,
piping, directing, and wireways. However, as an approximation, consideration
could be given to the following:

(a) for the forward zone the stack could be run outboard in the over-
head of the Crew's Berthing and then up along the ship's side to the underside of
the 01 Level in the weather. From there it would be led aft to the gas turbine
exhaust casing for discharge to the weather.

(b) for the aft zone the stack could be run up along the shell of the
ship to the underside of the 01 Level in the weather and then to the turbine
exhaust casing for discharge to the weather.

Installation of an incinerator may require additional fire pro-
tection equipment and modification of the ventilation for the space.
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WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (378')

WMS No. 3
Quantity Required
1 ? st:lé?tion ¢ Unit Assumed Unit Cost (estimated Cost ($)
: M | number of units) | __
Piptng (D Pounds fM‘: -tzgﬁ-:-md Labor) 12, 560 56,520 ||
il
¢ () 1
; Tank Steel Pounds| (\aterials and Labor) 6,570 3,614 | :
: .92/1b. @ 2
Foundations Pounds ?Mat:rigll.: and Labor) 4,550 4,186
Electric $ 2,00/Ft. ,
Cables Feat (Materials and labor) 1,375 2,750
Miscellaneous
Installations (pumps, | Man. | $15.00/MH
motors, skid-mounted | Hours | (Labor) 65 975
components, atc.)
Access Cuts (in hull,
deck plating or
bulkhead to provide Feet ?L:.};OO:P)/FL 115 115
passageway)
$ 6.00/Ft.
Walding Feeot (Materials and Labor) 185 1,110
) -
$50.00/Hr.
P Cutting Hours (Labor) 30 1,500
e T e SEEEEEEEEE R
Other - |
Man- $15.00/MH
2| (miscellaneous ,
handling) Hours | (Labor) 30 450
e o o
' Total Installation Cost ($) 71,220

(1) Copper=nickel assurned,

(2) Estimate includes a factor of 507 added to allow for valves, flanges, fitdngs, take=down joint, etc,
(3) One=quarter inch plate assumed.

(4) Estimate includes a factor of 30% added to allow for required structural stiffening for proper support,
(8) Estimated on the basls of 10% of the weight which has to be supported,

(8) Based on av assumed cutting rate of 80 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GALLATIN (378')

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

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

Required

Sewage Influent Surge Tank 793 gal, (106 cu. ft.)
Galley/Turbid Holding Tank 22,230 gal. (2972 cu. ft.)
Sludge Holding Tank 648 gal. (87 cu. ft.)
Grumman Unit without Incinerator Two (2)
Influent Surge Tank Pump Tow (2)
Influent Surge Tank Overboard Pump Four (4)
Galley/Turbid Holding Tank

Overboard Pump Two (2) per tank
Sludge Holding Tank Transfer Pump Two (2)

Discussion

The system is considered to be a viable candidate subject to certain
considerations and reservations.

Location of Equipment

(a) Forward of Frame 192

One of the two Grumman units could be located in the Sewage
Sump and Ejector Room, together with an influent surge tank and sludge holding
tank.

There does not appear to be sufficient room in the Sewage Sump
and Ejector Room for all the required galley/turbid holding tankage.

Tank capacities and sizes would be approximately as follows:

Sewage Influent Surge Tank 528 gal. 3'-9"Lx3-9"Wx5"H
Sludge Holding Tank 434 gal. 3'-6"Lx3"-6"Wx5"H
Galley/Turbid Holding Tank 1750 gal. 10"Lx4"Wx6'H

The associated pumps would be located functionally near ecquipment
served,
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Vessel: GALLATIN (378")
System No, 4 (Cont'd)
(b) Aft of Frame 192
The sccond Grumman unit and the sludge holding tank would be
located in the Issue Room; the influent surge tank adjacent in Auxiliary Machinery
Room No. 3; the galley/turbid holding tank in the Commissary Store: space,
Tank capacities and sizes would be approximately as follows:
Sewage Influent Surge Tank 265gal, 2'Lx3'-6"Wx5'H
Sludge Holding Tank 217 gal, 2'Lx3'Wx5'H
Galley/Turbid Holding Tank 2020 gal, S5'Lx9'Wx6'H

The assoclated pumps would be located functionally near the
equipment served,

Drainages

All sewage In both zones would gravitate to the respective influent
surge tanks for transfer to the Grumman units. The surge tanks would be
pumped overboard or plerside according to prevailing restrictions,

The galley/turbid drainage for each zone would be as described in
System No. 1.
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WMS INSTALLIATION COST ESTIMATES

Vessel GALLATIN (3/2")

"'!
9

(1) Copper=nickel assumed,

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

(4) Estimate tncludes a factor of 30% added t 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 on an assumed cutting rate of 50 ft, /hr.,
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. WMS No. 4
Quantity Required
Installation Unit | Assumed Unit Cost (estimated Cost ($) :
Cost Element
nu mber of units) 3
wiﬁ*&)ww'- f.
4. . '
Piping(h Pounds ?Mat:giﬁll? and Labor) 4, 465 20,093
)
«55 .
Tank St“l(s) Pounds ?Mat:ri/all.: and labor) 10, 935 8,015
. 2 . (il)— L‘
Foundations Pounds fMat:nﬁ.: and Labor) 6,215 5,718 '
Electric $ 2.00/Ft.
Cables Feet (Materials and Labor) 1,650 3,300 :
Miscallaneous er
Installations (pumps, | Man- | $15.00/MH :
motors, skid-mounted | Hours | (Labor) 90 1,350 :
components, etc.) 3
Access Cuts (in hull, E
deck plating or . ]
bulkhead to provide Feet ?L:I;gro)ﬂt 115 115
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 240 1,440
$50.00/Hr. @ 1
(<] S IS OO | NSRS WU,
e L | |
o
gl Other Man- | $15.00/MH |
Q - . h
x| (miscellaneous 3 ,
handling) Hours (Labor) 0 450 %
l Mﬂ“ %‘
Total Installation Cost ($) 39, 981 }
]
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS 3

Vessel: GALLATIN (378")

i

. WMS No. 5  Full Volume Flush Gravity Collection/Grumman Flow Through
System with Sludge Holding Tank for Combined |
Black and Gray Waters
Required
Influent Surge Tank 3,128 gal, (418 cu, ft,) ¥
Sludge Holding Tank 2,501 gal, (334 cu, ft.) 5
Grumman Unit without Incinerator Five (5) i
Influent Surge Tank Pump Five (5)
: Influent Surge Tank Overboard Pump Two (2) per tank 4
X Sludge Holding Tank Transfer Pump Five (5) 1
L Discussion ‘
] The system ls not a viable candidate, ’;
A i
% Due to the zoning requirements for the vessel, the best distribution R

proportions for the flve Grumman units would appear to be three units in the !

forward zone in the Sewage Sump and Ejector Room and two units in the aft K
zone,

g

Therce does not appcar to be sufficient room in the forward space
for three Grumman units, an influent surge tank, sludge holding tanks, three
surge tank transfer pumps (to feed the Grumman unit), two surge tank over=
board discharge pumps and sludge holding tank transfer pump(s),

|
j
B
1

i

The situation aft is similarly very tight and cannot support a
practicable arrangement,

Ay A T R T (T T
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DISCUSSICi¢ «  NSTALLATION BASED ON SHIPCHECKS

Vessel: GALIATIN (37:4%)

WMS No. 6  Full Volume Flush Gravity Collection/Holding Tank for
Black Water/Grumman Flow Through System with
Sludge Holding Tank for Gray Water

Required

2,335 gal, (312 cu, ft.)
7,781 ga, (1040 cu, ft.)
1,853 gal, (248 cu, f.)

G/T Influent Surge Tank

Sewage Holding Tank

Sludge Holding Tank

Optional Combined Sewage/Sludge
Holding Tank 9,633 gal, (1288 cu, ft.)

Grumman Unit without Incinerator Four (4)

Sewage Holding Tank Overboard Pump Two (2) per tank

Influent Surge Tank Pump Four (4)

Influent Surge Tank Transfer Pump Omne (1) per tank

Sludge Holding Tank Transfer Pump One (1) per tank

Discussion

The system is not a viable candidate,

The situation is the same as for System No. 5; that is, there is

insufficlent space available in each zone to permit a practicable arrangement
for all the equipment required,
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DISCUSSION OF INSTALLATION BASLD ON SHIPCHECKS

Vessel: CALIATIN (378")

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

Required
CGalley/Turbid Holding Tank 22,230 gal, (2972 cu. ft.)
Sewage Influent Surge Tank 793 gal. (106 cu, ft,)
Fuel Oil Day Tank 25 gal, (3.3 cu, ft.)
Grumman Units with Incinerator Two (2) with Two (2) H
Thiokol Incinerators )
Influent Surge Tank Pump Two (2)
Influent Surge Tank Overboard Pump Four (4) '
-Galley/Turbid Holding Tank Overboard
Pump Two (2) per tank
Discussion 4

The system is considered to be a viable candidate,

The system is similar to System No, 4 except that an incinerator P
is being substituted for the sludge holding tank, The inclnerators would be i ;
located with the Grumman units, '

Accordingly the discussion and remarks for System No, 4 would
apply, In addition, the possible incinerator stack runs are as in System No, 3.

Installation of an incincrator may require additional fire protection
cquipment and modification of the ventilations system for the space,
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Vessel

WMS INSTALIATION COST ESTIMATES

GALLATIN (378")

WMS No. 7

Quantity Required
(Izrl:::lil:?::::nt Unit Assumed Unit Cost (estimated Cost ($)
number of units)
4, . (
Piping () Pounds fMui&fl’;’ and Zabor) 11, 430 51,435
@ $ .55/1b. @
Tank Steel Pounds (Materials and Labor) 8, 995 4, 948
$ .92/th. ®
Foundations Pounds (Materials and Tabor) 5,720 5,263
Electric $ 2.00/Ft.
Cables Feet (Materials and Labor) 1,528 3,050
Miscellaneous
Installations (pumps, | Man- | $18.00/MH
motors, skid-mounted | Hours | (Labor) 75 1,125
[ components, etc.)
Access Cute (in hull,
deck plating or
bulkhead to provide Feet ?Lall;ggﬁt' 115 115
passageway)
6 L[ ] 00 t.
Welding Feet ?Matari/arl.l and Labor) 195 1,170
$50.00/Hr. @
; Cutting Hours (tabor) 30 1,500
et S TR - -- fmmm———
g| Other Man- | $15.00/MH
8! (miscellaneous " .
[~
handling) Hours (Labor) 30 450
Total Installation Cost ($) 69,056

(1) Copper~nickel assumed.

(2) Escimate includes a factor of §0% added to allow for valves, flange, fittings, take=down joints, etc.
(3) Ous=quarter {nch plate assumed,
(4) Estimate includes a factor of 30% added to allow for required structural stiffeaing for proper support,
(5 Estimated on the basis of 10% of the weight which has to be supported,
(8) Based on an assumed cutting rate of 50 ft, /hr,

53




- i T T T s

DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GALIATIN (374")

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 3,128 gal, (418 cu, ft.)
Fuel Ol Day Tank 25 gal, (3.3 cu, ft.)
Grumman Units with Incineratora Five (5) with Five (5)
Thiokol Incinerators
Influent Surge Tank Pump Five (5)
Influent Surge Tank Overboard Pump Two (2) per tank

Discussion
The system 18 not a viable candidate,

There Is not sufficient space available in each zone for the equipment
required for a functional arrangement, especially the Grumman units,
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PISCUSSION Or INSTALLATION BASED ON SHIPCHLCKS

Vessel: GALLATIN (378')

Y TR

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

for Gray ‘Water
Required
Vacuum Collection Tank Ass'y One (1) 200 gal. & One (1) 120 gal, {;
Sewage Holding Tank 2,300 gal, (307 cu, ft.) i
Galley/Turbid Holding Tank 22,230 gal, (2972 cu, ft.) ;
g Sanitary Holding Tank Overboard Pump Two (2) per tank )
: Galley/Turbid Holding Tank Overboard q
J Pump Two (2) per tank .

i
Discussion i3
i

The system s considered to be a viable candidate subject to certain :
considerations., [

Reuse of exlsting piping arrangements would have to be considered.
A fresh water sanitary flushing system will be required,
Location of Equipment

(a) Forward of Frame 192

The following equipment for the forward zone would be located
in the Sewage Sump and Ejector Room:

Vacuum Collection Tank Ass'y 200 gal,
Sewage Holding Tank 1533 gal, 7'Lx5'Wx6'H
Galley/Turbid Holding Tank 2244 gal. 10'L x5 Wx6'H

e T T R T T RS T YT TR TR T I ¢ TR

(b) Aft of Frame 192

R

ey

The equipment for the aft zone would be located as follows!

Issue Rootn

Vacuum Collection Tank Ass’y 120 gal,
Sewage Holding Tank 763 gal, 4'-4"L x4'-4"Wx5'-6"H

A ot s A P A T S R St £l
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3 Vessel: GALLATIN {(378")
System No. 9 (Cont'd) 3

. Commissary Stores

Calley/Turbid Holding Tank 2424 gal, 6'Lx9'Wx 6'H

(¢) The associated pumps would be located near the equipment
scerved, in the Sewage Sump and Ejector Room and in Auxiliary Machinery
Spacc No, 3.

-
o
-
X
8
2

i Scwage would colleet by vacuum in the vacuum collection tanks for
i transferral to the sewage holding tanks for discharge overboard or pierside
1 according to prvailing restrictions,

Drainages

Galley/turbid drains wonld gravitate for disposition as described for
System No. 1,

Special Remarks

4 In ovder to satisfy the requiremeoents of a two=zone ship a VCT is

E recommended for each zone, If only one {s fitted as originally considered, an
; ‘ undesirable and impracticable piping arrangement would have to be fitted
P between the two zones; that is with the VCT in the forward space all collection

piping would have to be routed to that space. Then the VCT would have to
discharge back to the aft zone sewage holding tank for disposal, Piping would
have to run through berthing arcas, shops, enginc voom, fuel tanks, flume

: . tanks, etc, to interconncct the two zones, By add: » the VCT aft the situation
1 1s simplified and the two zone separation is maintiaiied with no intervening

piping. ?




R ST Smee ST e o - il At (- g B S TR TN U TR T ST ST T N T e TR L T e T . R

<T 30O §°On 1330S LO-1=.T/T 3IvDS !
6 Ou WSS

D-O-ri-5
WOOd HBOLDTLT 7 gnilla ADYMIS
NIAVIIVS D9DDOG6N 1d |Le Ty Ok 1o Santiid ‘2 i

SALvida BOON4 WON3
WINYL 1MDIEN “NvL T : S310N

i
§
w HO1H4 D :
: AlOaINYWw 1O 1204 O
Sewnd aA9no
Fnvz SO 18INLfATTIVS LN 1/5 .
T T T T T T (]
] H
] [l :
: BIAO %A ,.
3 igr H
] HOLVH | :
§ 7 .
1_. "ll ————— l.u un «
) |
veil el o5t 6t o2 991 92 !
|I||!»_: —_— t——f—t - —t--—-} - 1- t -1 -+ --4 -} - i | I B 1 } ] .
i .
1m0
g F
Lrgwascy
Swwnd agno NNVL NOIEIT IO
Inwvi N FIymIS
SNICTOH FIUMFS WODyA
Ivia GI.TOD
INTWIHONVIIY INFNIINOT SWM GISOd0Ud

g




A
6 O~ muita% J.J = . , = 7.. om . .
vJeC _can. —t——t
LYY DTOST 3 WE > O-g2% H _
“' WIS ARPruwrToee ANViNNrY
|V o S Sona  WON - "|||.~.1 P - i
! | _
N ! “ Lm[ \)
1
* m : v-v-Oe C
§ i % nOGH  INFRI
et
£ M
23 *>F
B $
T LS
L ﬂ -
H | Pca N
1 § Lt 3
L1
23
e
H -
Ssng
nwwLs BNIGION
= ~ Lrmwrtsy
2arws mer VIS
atee Y
j -
S
—
Il\ll\l\l\l‘\‘.u \\I\'\l\l‘.
\I‘L\lr\l ° »ANO w3 et

r\\

",y

}___:s

BwVL YurETON
Rl L T L ag ool

<
AN

v-z-ow <
gﬂ‘!iU

IO woew,. - o

it b, et B T D1 2 e ] = i

Brmait Ly G eI S i Toe T oy ni el L ST

DRSPS SIS ¥ YN

e T i i S Tt oty ot

58




cpoa G e EC

]
E
;
F
]

Vessel

WMS INSTALLATION COST ESTIMATES

GALLATIN (378')

WMS No. 9

Quantity Required
gxat:l}l;tion t Unit Assumed Unit Cost (estimated Cost ($)
oSt niemen number of units)
[ o ——— —
4.50/Lb. ¢
Piping(D Pounds ?Mategiﬁzl‘: and Labor) 6,120 27,540
4)
$ .55/Lb. ¢
Tank Steel” Pounds| () /aterials and Labor) 12,165 5, 691
.92/1b. ‘5’
Foundations Pounds ?Matari/all.: and Labor) 7,605 6, 997
Electric $ 2.00/Ft. i
Cables Feet (Materials and Labor) 1,375 2,750
Miscellansous
Installations (pumps, | Man-. | $15.00/MH
motors, skid-mounted | Hours (Labor) 65 975
components, etc.)
Access Cuts (in hull,
deck plating or
bulkhead to provide | F°°* i;,;g,‘;’*‘ t. 115 115
passageway)
. $ 6.00/Ft. )
Welc.ing Feet (Materlals and Labor) 215 1,290
ey
Cutting Hours $50. 00/Hr. @ 30 1,50
- - —m - R LTt SRR R
g| Other Man- | $15.00/MH
8! (miscellanevus - N
[
handling) Hours (ILabor) 30 450
— = -
Total Installation Cost (§) 48, 308

(1) Copper~nickel assumed.

(2) Estimate includes a factor of 50% added to allow for valves, flanges, fittings, take-down joints, etc.

(3) One-quarer inch plare assumsd.
(4) Estimate {ncludes a factor of 30% added to allow for required suuctural stiffening for proper support.
(5) Estimated cu the basis of 109 of the welght which has to be supported.
(6) Based on ap agsumed cutting rate of 50 ft. /hr.

59




T LR TR ¥ e ] ETRITY hAL A o ‘1

DISCUSSION Or INSTALLATION GASED SHIPCHECKS

P T

Vessel: GALIATIN (378")

1
)
i
i
!
i

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

Required
Vacuum Collection Tank Assembly  One (1) 200 gal. & One (1) 120 gal,
Galley/Turbid Holding Tank 22,230 gal, (2972 cu, ft,)
Fuel Oi Day Tank 154 gal, (20,6 cu, ft,)
Incincrator Two (2) Jered

Galley/Turbid Holding Tank Overboard Pump Two (2) per tank

Discussion

The system is considered to be a viable candidate subject to certain
considerations,

Reuse of existing piping arrangements would have to be considered,

A fresh water sanitary flushing system will be required,

e T T AL et T e ot

g
1,
P
N
)

This system is similar to System No. 9 except that the sewage holding
tank is being replaced with an incinerator, The same philosophy of maintaning
two independent zones applies also to this system regarding a VCT in each zone,

The Incinerator for the aft zone would be located in Auxiliary Machinery
Room No. 3., The pumps assoclated with the aft zonc would be located in the Issue
Room with the VCT. Equipment for the forward zone would be located as in
System No, 9. Tank sizes would also be the same as System No, 9,

T PR T T T T

B T tarte At LB as - a

Incincrator stack runs would be as described under System No. 3.

e

PP SN OU A PR

Installation of an incinerator may require additional fire protection
equipment and modification of the ventilation system for the space,

o T TR T

;
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WMS INSTALIATION COST ESTIMATES

vVessel GALLATIN (378")
WMS No. 10
[ Quantity Required
Installation Unit | Assumed Unit Cost (estimated Cost (8)
Cost Element
|_number of units) |
4.50/1b, @
Piping® Pounds ?Matex?iﬁls and Labor) 13,515 60, 818
)
Tank St“l(a) Pounds ?Ma.tzgifl‘: 'a nd Labor) 8,150 4,483 !
$ .92/1b. ® |
Foundations Pounds (M aterlﬁll‘: and Labor) 5,770 5,309 '
Electric Peet $ 2,00/Ft.
Cables (Materials and Labor) 825 1,650
Miscellaneous
Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 525
[_components, atc.)
Access Cuts (in hull,
deck plating or
bulkhead to provide Feet ?L:ggf)/r‘t' 115 115
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 175 1,080
$50.00/Hr, ©
“ Cutting Hours (Labor) 30 1,500
é ___________ e o o e o e e e e e [l - - —— I T
Other
Man- $15.00/MH
2! (miscellaneous
&
handling) Hours (Labor) .30 450
Total Installation Cost ($) 75, 900

(1) Copper=-nickel assumed,

(2) Estimate includes a factor of 50% added to allow for valves, flanges, fittings, take-down joints, 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 on an assumed cutting rate of 50 ft. /r.
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DISCUSSION O INSTALLATION BASED ON SHIPCHECKS

Vessel: GALLATIN (378Y)

WMS No. 11 JERED Reduced Volume Flush Vacuum Collection/GATX 3
Evaporator for Concentrated Black Water/Holding Tank ;
for Gray Water

Required

Vacuum Collection Tank Assembly One (1) 200 gal, & One (1) 120 gal,

Galley/Turbid Holding Tank 22,230 gal. (2972 cu, ft.)
[ Evaporator (GATX) Six (6) 80 gal,
Catalytic Oxidizer Six (6)
h{' Galley/Turbid Ilolding Tank
i ‘ Overboard Pump Two (2) per tank
Discussion

The system 1s considered to be viable candidate subject to certain

considerations.

Reuse of existing piping arrangemoents would have to be considered,

A fresh water sanitary flushing system will be required,

fitiiae et b

Location of Equipment

The same philosophy of maintaining two separate zones as discussed
under System No, 9 applied for this system regarding the inclusion of a VCT
in each zonc.

£ (a) Forward of Frame 192

¢

L The following cquipment for the forward zone would be located

v in the Sewage Sump and Ejector Room:

¥

E Vacuum Collection Tank Ass'y 200 gal, !
: Galley/Turbid Holding Tank 1346 gal, 6'Lx5"Wx06'H |
¥ \ Four (4) Evaporators with thelr Catalytic Oxidizers :
; f
E, 3
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Vessel: GALIATIN (378')
System No, 11 (Cont'd)
(b) Aft of I'ramce 192
The cquipment for the aft zone would be located as follows:

Issue Room: Vucuum Collection Tank Ass'y 120 gal,
In Auxillary Machinery Room No. 3: Two (2) Evaporators with
their Catalytic Oxidizers
In Commissary Stores: Galley/Turbid Holding Tunk 2424 gal.
6'Lx9'Wx6'H

(c) The associated pumps would be located near the equipment
served, (n the Sewage Sump and Ejector Room and in the Issue Room,

(d) The cvaporator installation in the Issue Room aft could be a
little tight and would require special consideration {n view of all the piping
roquired,

Drainages

Sewage would be collected from the various zonc spaces in the VCT
for that zone from which it would be transferred to the cvaporators,

All galley/turbid drainsg, except those from the Third Deck forward
of Frame 192, would gravitate overboard in unrestricted waters, Third Deck
drains would gravitate to the galley/turbid holding tank for discharge overboard,
In restricted waters and plerside all G/T drains would drain to the respective
G/T holding tanks in the zones forward and aft of Frame 192,
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? WMS INSTALLATION COST ESTIMATES

1 Vessel GALLATIN (378") .

. WMS No. 11
Quantity Required )
énstalé?tion . Unit Assumed Unit Cost (estimated Cost (8) [5
o e |l number of units) i
:j $ 4.50/Lb. ( i
,; Piping(D Pounds (Materials and Labor) 7,495 33,728 1
L)) 3
. (3) s .55/11). !'!
Tank Steel Pounds| (1.verials and Labor) 6,390 3,518 )
i
$ .92/1b. (
E Foundations Pounds (Materials and Labor) 5,290 4,867 |
Electric $ 2.00/Ft. 1
E Cables Feat | (Materials and Labor) 825 1,650 ;
; 3
! Miscellansous ]
F‘- Installations (pumps, | Man- $15.00/MH i
: motors, skid-mounted | Hours | (Labor) 35 525 i
£ components, etc.) i
T Access Cuts (in hull, ‘
¢ dack plating or L
h. . . -
! bulkhead to provide Foat ?L:bgtp)ﬂt 115 115 \:
8 P
’ passageway) .
$ 6.00/Ft. p
k} : Welding Fest (Materials and Labor) 165 990 i
50.00/Hr. @
E | Cuttine Hours ?ubor)/ 30 1,500
E EL..._.. _____ - f ot e - e el B ~mmd oo
§| Other Man- | $15,00/MH
{ [T - .
‘ &l (miscellaneous
handling) Hours | (labor) 30 450
i- T LTI,
\ ' Total Installation Cost ($) 47,340
|

(1) Copper=nickel assumed,

g (2) Estimate includes & 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 to allow for required structural stiffening for proper support.
(6) Estimated on the basls of 109 of the weight which has to be nupported,
(6) Based on an assumed cutting rate of 50 ft, /hr.
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, WMS No. 12 JERED Reduced Volume Flush Vacuum Collection/Holdling
¥ Tank for Concentrated Black Water/Grumman Flow
Through System with Sludge Holding Tank for Gray Water

E DISCTSSION OF INSTALLATION BASED ON SHIPCHECKS %
: |
1 Vessel: CALIATIN (378") {
{
i

Required

G/T Influent Surge Tank 2,335 gal. (312 cu, ft,)

Sludge Holding 1,853 gal, (248 cu, ft,)
Vacuum Collection Tank Assembly  One (1) 200 gal, and One (1) 120 gal. ;
Scwage Holding Tank 2,300 gal, (307 cu. ft,) i
3 Grumman Unit without Incinerator Four (4) ‘:
) Influent Surge Tank Pump Four (4) ‘j.
; Sewage Holding Tank Overboard Pump Two (2) per tank r
sludge Holding Tank Transfer Pump One (1) per tank 3

Discussion

Cap-Mchetot e i

The system 18 hot considered to be a viable candidate,

el

T

The available spaces fore and aft (1,e, the Sewage Sump and Ejector
Room fwd and Auxiliary Machinery Space No. 3 and the Issue Room and
Commlssary Stores aft) appear to be inadequate for all the equipment needed,

e ok

The spaces would have to accommodate a vacuum collection tank, a
sewage holding tank, galley/turbid influent surge tenk, two Grumman units,
sludge holding tanks, a galley/turbid holding tank and the various pumps
assoclated with the tanks.

P - e WA,

e

All this cquipment cannot be arranged functionally and accessibly
in the limited space available,

e el L s e e Y I 5t

T e T T

2T a8 i kot Bt a ot Sl e n b

i
f.
!
|
b
{
!
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GALIATIN (370')

' 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 :
Galley/Turbid Influent Surge Tank 2,335 gal, (312 cu, ft.) ';1
Vacuum Collection Tank Assembly One (1) 200 gal, and One (1) 120 gal, f
Fuel Oil Day Tank 285 gal, (38,1 cu, ft.) A
: Grumman Unit with Incinerators Four (4) with Eight (8) ;
Thiokol Incinerators
A Vacuum Collection Tank Transfer Pumps Four (4)
- Influent Surge Tank Pumps Four (4) 3
3 G/T Holding Tank Overboard Pump Two (2) per tank ¥
: }
Discussion 3

The system 1s not considered to be a viable candidate,

v 5
i The system is simildr to a large extent to System No, 12, except E;
that sewage holding tankage has been deleted but eight incinerators have been .
N added, Therefore, the same over -crowded conditions are apparent, complicated : g
3 by the requirement of fitting a large quantity of incinerators and running their ¥
T',.k stacks to the weather, Space aboard the vessel {8 very much at a premium, .
3

oy = ST T,
i

e TR

o e e
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: CALIATIN (378")

WMS No. 14 GATX Reduced Volume Flush M/T Pump Collection/Holding
Tank for Concentrated Black Water/Holding Tank
for Grav Water

Required
Sewage Holding Tank 2,501 gal, (334 cu, ft,)
Galley/Turbid Holding Tank 22,230 gal. (2972 cu, ft.)
Sewage Holding Tank Overboard Pump Two (2) per tank
G/T Holding Tank Overboard Pump Tow (2) per tank
Macerator/Transfer Pump Eighteen (18)

Discussion

The system is considered to be a viable candidate subject to certain
considerations,

A fresh water sanitary flushing system will be required,

The system is cssentially the same as System No. 1, except that
sewage collection has been changed from gravity to pump means, Therefore,
with that exception, drainages would be the same as discussed for System No. 1.

Equipment would be located as follows:
(a) Forward of Frame 192

In Sewage Sump and Ejector Room:

Scwage Holding Tank 1668 gal, 9'Lx5'Wx5S'H
Galley/Turbid Holding Tank 2693 gal, 12'L x5 Wx 6'H

(b) Aft of Frame 192

In Auxiliary Machinery Room No. 3-Sewage Holding Tank
830 gal,, 4' L x5"6"Wx6'H,

In Issuc Room ond Commissary Stores-Galley/Turbid Holding Tank
3994 gal,, El Shaped, 13'L x9'W x 6' H,

(c) Pumps would be located near their respective tanks.,

71

S =




(8
! - IR i
* D-5-Yri-C :
Tfno& BOLDITLI 2 ainng STUIATS|

| NENTIVD  DDTSN 44 |ag M”

[

IS DL oM gawng T
S21VId  WOC1I3 WOHa

H
i
]
=

S

4
3
NIMVL INDISM wNw: T :gaion M
g
3
1 i
: i #9172 3
, CI0aMvING S 12ag ~
3 H
i
3
ANVL INITIOH CIRINLAK 57760
: .
: ! '
: BoAC %.A 4
. K ' 1
P Taven HE o ]
J ~ i
4 b4 3
b .w S oci c1 o -5H a
-4 { ot - 4 H 1 H } + ] B } { § t § ] H } i ] t r
-
e NI, 5 3
E£ILTNOO 2
0J -
S .\ 5
A‘Iat MnvL ONIgIoH AM 3
NNYL ONiqIOH FOpmIsS / Q z
TWTe gr.acs
—— e T
LINTNIONVIY INTANIINOT SN aisodoud
i - \.S.m.n. B i e ER O o e € o B E i ¢ BRI g L et D Tt Ut R Ll n R T 2 E Rt e e b T TR g e Sm . s "




RS Bl i vy TRy E 4 as it T TR, T T T T g vy j
1
[= 2% L.".]
cz o - .y heel 1 '
+ t t 1 t ] t Tﬁlvl‘l‘lolﬂ
woC_Omimi H
e FO-EL2% ! .
DeaTONE 2 =2 ®iE COm Bowet AmImrTwR  ANVITIenw _ ; _
e
| ' ¥
! 1
- 1M IDRNIS !
FTVM 2 D Gewna . ZIOM B \ “
L - !
i ' b i
i i i3 v-r-o® 2 .\ :
EE wocH 3TRR } ; !
5 _ | i |
H. !
t b |
t .
mu : M 1 tawny SHAD M -
-
1“.‘ w : "-L <*- dSnrrroN S/ i . \\~
s €950 i A Vi i ] H
T : /
m.. L ae H\\aw i ( m M _
! [
... H ; | . vt e s H i o
o, H It daeol ISOS  amviL DL . . ™~
. 7 i O
o - IS M !
row XN IV !
[N e | | |
—=+ Ou PBIZIPIE 40T, i i :
I H ,
: i
_— | _ ,m
4 Pt TON 1 i ! ! '
progeer ANEL P QIOH A.I.(.\C\\\Q:\V : )
- . \: w
T ‘ \ WICH~ v v o
] ¢ i :
b
<+ | i
i I S P
S i
e e —— T N
_ N I | |
- - ot ' :
—_ wBAO #TIC !
_— ]
m
- e — _ I e
i
S el amie e e e et e e oot r e ey A leECAi o sy EL




bianiilaccad. |

T

REESi e U atis SR

e T R B = A, TR

WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (378")
WMS No._ 14
T Quantity Required
glstslé?tton t Unit Assumed Unit Cost (estimated Cost (§)
ost riemen number of units)
e - __ ]
1s 4.50/1b, @
Piping () Pounds| \raterials and Labor) 5,600 25,200
)
.55/1b.
Tank Steal® Pounds ?Materl/als and Iabor) 14,100 7,755
()
.92 .
Foundations Pounds ?Matedﬁ: and Labor) 9,260 8,520
Electric $ 2,00/Ft.
Cables Feet (Materials and Labor) 1,100 2,200
Miscellaneous
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 525
components, etc.)
Access Cuts (in hull,
deck plating or 0/Ft 11 1
bulkhead to provide | 0%t | % 1-00/F > 115
passageway) '
$ 6.00/Ft.
Welding Feet (Materials and Labor) 240 1,440
$50.00/Hr. (®
Cuttin
“ g Hours | (1apar) 30 1,500
% e - e s = v e e e e e e e o e | - -
h (n?f:ggllaneous Man- $15.00/MH
=4
handling) Hours (Labor) 30 450
L i —
Total Installation Cost (8) 47, 705

(1) Copper=nickel assumed.

(2) Esimate {ncludes a factor of 50% added to allow for valves, flanges, fittngs, take-down joints, etc,
(3) One=quarter inch plate assumed,
(4) Estimate includes a factor of 30% added to allow for required structural st ffening for pioper support.
(5) Estimated on the basis of 10% of the weight which has to be supported,
(8) Based on an assumed cutting rate of 50 fr. /hr,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

-
i s ahdy z..a.d

Vessel: CALIATIN (378"

; |
ﬁ WMS No. 15 GATX Reduced Volume Flush M/T Pump Collectivu/Incinerator
for Concentrated Black Water/Holding Tank for Gray Water
?: Required
Incinerator Fecd Tank 300 ,--. (40 cu, ft.)
i Galley/Turbid Holding Tank 22,230 gal. (2972 cu, ft.)
Fuel Oil Day Tank 155 gal, (20.7 cu, ft.)
: Incinerator Two (2) Jered
Incinerator Feed Pump Two (2) g
'E Incinerator Feed Tank Overboard Pump Two (2) :
i G/T Holding Tank Overboard Pump Two (2) per tank :
B Macerator/Transfer Pump Eighteen (18) 2
iy :
d Discission
3] [
[ E
F The system is considered to be a viable candidate subject to certain ‘
¥ considerations,
] A fresh water sanitary flushing system would be required, 3
3
‘ Location of Equipment ’
A : For the reasons given in the "Special Remarks' under System No, 9, 1
‘ two independent zones have been suggested for this system, Thercfore, an ‘
incinerator and its feed tank and pumps have been allocated for cach zone, in :
licu of the original concept of only onc of cach piece of equipment. Thercfore f
cquipment and locations would be as follows: .
% (a) Forward of Frame 192 ‘
i |
I In Sewage Sump and Ejector Ruom; i
. d
: Ircinerator Feed Tank 300 gal., 3"Lx3'"Wx4'-6"1l i!
Incinerator !
| N

Galley/Turbid Holding Tonk 2693 gal,, 12'Lx5' Wx06'H

T T LY P T




S g

Vessel: GALIATIN (378')
System No, 15 (Cont'd)
(b) Aft of Frume 192
In Auxiliary Machinery Room No, 3-Incincrator

In Issuc Room and Commissary Stores

Incinerator Feed Tank 150 gal, 2'Lx2'Wx5'H
Galley/Turbid Holding Tank 4668 gal, 13'Lx8'Wx 6'H

(¢) Pumps would be located ncar the tanks served,

Installation of an incinerator may require additional fire protection
cquipment and modification of the ventilation system for the space,

Drainages

All sewage would be collected by macerator/transfer pumps for
dischargoe to the respective incinerator feed tank and dispesition in the incinerator,
The incinerator feed tank would be pumped overboard or to plerside according to
the prevailing restrictions,

Galley/turbid drains would gravitate for collection and disposition
as discussed for System No. 1,
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WMS INSTALLATION COST ESTIMATES 3

Vessel GALLATIN (378")

WMS No. 15

Quantity Required
Installation Unit Assumed Unit Cost (estimated Cost ($)
Cost Element
number of units) ‘=.
4.50/1b. @ :
3 Piping () Pounds ?Mategi/alf: and Labor) 12,505 56,273
,55/1b. ]
3 Tank Steel® Pounds ?Mat:n{:?; and Labor) 12,760 7,018
‘ 1Y 2 [ B
Foundations Pounds ?Matzriﬁﬁ and Labor) 8, 455 7,779 i
3
g Electric $ 2.00/Ft. ;
g. Cables Feet (Materials and Labor) 1,378 2,750 é
Miscellanesous ]
] Installations (pumps,  Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 65 975
; components, etc.)
: Access Cuts (in hull, __
b deck plating or g 1.00/F¢. )
? bulkhead to provide Feet ?Lat;gr)/F 15 115
X assageway)
$ 6.00/Ft.
Welding Feet (Materials and labor) 210 1,260
$50.00/Hr., @

Cuttin '
5_ p ¢ Hours | (Labor) 30 1,500
@ | i SECEEEEEEEEY SRR fom == |
7‘ g| Other Man- | $15.00/MH ‘
! @ - v :
) 2| (miscellaneous |
handling) Hours (Labor) 30 450 i
H - — =__L____: ‘
{
; Total Installation Cost (§) 78,120
i

(1) Copper-nickel assumed,

2) Esdmate Includes a factor of 50% added to sllow for valves, flanges, fittings, take-down joingm, etc.
(3) Oue~quarter inch plate assumed.
(4) Estimate includes a factor of 30% added to allow for required structural stiffenting for proper support,
(6) Estimated on the basis of 10% of the weight which has to be supported.
(6) Based on ap assumed curting rate of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHLCKS

Vessel: GALTATIN (378Y)

e s A s £

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

Brati o vt

AR A et

Required B
5 Galley/Turbid Holding Tank 22,230 gal, (2972 cu, ft.) f
: Evaporator Feed Tank 300 gal, (40.1 cu, ft.) b
Evaporator (GATX) Six (6) 80 gal, g
:‘ Catalytic Oxidizer Six (6) :

Evaporator Feed Pump Two (2) per set of evaps.,
Evaporator Feed Tank Overboard Pump One (1) per tank

N

G/T Holding Tank Overobard Pump Two (2) per tank k
Macerator/Transfer Pump Eighteen (18)

,J

Discussion_ i

The system is considered to be a viable candidate subject to certain
conditions,

A fresh water sanitary flushing system will be required,

Location of Equipment

: Equipment would be located as follows:

(a) Forward of Frame 192

SRRPTEFPSP IS R L e

In Sewage Sump and E jector Room

Evaporator Feed Tank 200 gal,, 3'Lx3"Wx3'H
Galley/Turbid Holding Tank 1346 gal,, 6'L x5'Wx 6'H
Evaporators, Four(4) with Catalytic Oxidizers

(b) Aft of Frame 192

In Auxiliary Machinery Room No, 3; Evaporator Feed Tank-
. 100 gal,, 2'Lx2'Wx3'-6"H
In Issue Room: Evaporators-Two (2) with Catalytic Oxidizers
In Commissary Stores: Galley/Turbid Holding Tank-
2424 gal,, O'Lx9*'Wx6'H

e s s S et o e L S A
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Vossel: GALIATIN (37¢")
Systeim No, 16 (Cont'd)

(¢)  Pumps would he tocated near the equipment served,
Drainages

Sewage would be collected in the evaporator feed tank via macerator/
transfer pumps and would be transferred to the evaporators. The evaporator
feed tank would be pumped overboard or pierside by its overboard discharge

pumps according to previaling restrictions,

Galley/turbid drains would gravitatc overboard and to the holding
tanks for pumping overboard/pierside as described for System No, 1,
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Vessel

wMS INSTALLATION COST ESTIMATES

GALLATIN (378")

WMS No., 16

Total Installation Cost ($)

Quantity Required
Installation Unit Assumed Unit Cost (estimated Cost ($)
Cost Element
— e number of units)
D YR m 2)
$ 4.50/1b. (
1
Piping™ Pounds| (\r terials and Labor) 5,710 25,6095
)]
(8) $ -SS/Ibl
Tank Steel Pounds (Materials and Labor) 6,399 3,515
$ .92/1b. ®
Foundations Pounds (Materials and Labor) 5,250 4, 830
Electric $ 2,00/Ft.
Cables Feet (Materials and Labor) 1,850 3,300
Miscellaneous
Installations (pumps, | Man~ | $15.,00/MH
motors, skid-mounted | Hours | (Labor) 80 1,200
components, etc,)
Access Cuts (in hull,
deck plating or
bulkhead to provide Feet § 1.00/Ft. 115 115
(Labor)
passageway)
$ 6.00/Ft.
Welding Feet | (Materials and Labor) 185 1,110
$50.00/Hr. @
" Cutting Hours (Labor) 30 1,500
< I e e — e o e =
Q H
E (Of::;na . |Man- | s15.00/MH
&= rr?andnng;leou Hours | (lLabor) 30 450

(1) Copper=nickel assumed.

(2) Estimate {noludes a facter of 50% added to allow for valves, flanges, fittdng, take-down joints, etc.

(3) One=quarter inch plate agsumed,
(4) Estimate includes a factor of 30% added 1o ullow for required structural stiffening for proper support.
(6) Estimated on the bass of 109 of the weight 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: CALILATIN (378')

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

Scwage Holding Tank 2,501 gal, (334 cu. ft.)
Galley/Turbid Influent Surge Tank 2,335 gal, (312 cu, ft.)
Sludge Holding Tank 1,853 gal. (248 cu, ft,)
Grumman Unit wathout Incinerator Four (4)

Sewage Holding Tank Overboard Pump Two (2) per tank
G/T Influent Surge Tuank Pump Four (4)

G/T Influent Surge Tank Transfer Pump On (1) per tank

Sludge Holding Tank Transtfer Pump One (1) per tunk

Macerator/Transfer Pump Eighteen (18)

Discussion

The system is not considered to be a viable candidate,

There does not appear to be sufficlent space forward or aft to permit
a practicable and functional arrangement of equipment required for cach zone,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

i Vessel: GALIATIN (378")

WMS No. 18 GATX Reduced Volume Flush M/T Pump Collection/Grumman

Flow Through System for Gray Watet/Incincerator for hoth
Concontrated Black Water and Gray Water Sludge

Kequired
Sewage Surge Tank 308 gal, (41 cu, ft,)
Galley/Turbid Surge Tank 2,335 gal, (312 cu, ft,)
Fucl 0Ol Day Tank 285 gal, (38,1 cu, ft.)
Grumman Unit with Incincrators Four (4) with Eight (8)
Thiokol Incinerators
Sewage Surge Tank Transfer Pump Two (2) per tank
Sewage Surge Tank Overboard Pump One (1) per tank
G/T Surye Tank Pump Two (2) per tank
G/T Surge Tank Overboard Pump One (1) per tank
Maccrator/Transfer Pump Eighteen (18)

Discussion

The system is not considered to be a viable candidate,

For the spaces available, it appearcs impossible to locate all the
equipment required in an arrangement widch would be satisfactory functionally
and accessible for operation, maintenance, and repair. The addition of pumps
and eight incinerators presents special complications.

)
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel GALLATIN (378"} Sheet 1 of 10

MAE I - ADAPTABILITY FOR SHIPBOARD INSTALILATION

INSTALLATION CHARACTERISTIC

111 )| Required black water handling capaeity for vessel versus actual capacity of WMS
(2) Actual capacity of WMS equals or exceeds required capacity for vessel,
(b) WMS marginally sultable for vessel (has 95-99% of required capacity).
(c) WMS capacity {rsufficient for vessel (less than 95% of required capacity),
WMSH L Z 3 4 & 6 7 8 9 10 11 12 13| 14 | 16 e | 17 18
Data j} , a a a |N/A |N/A 2 |N/A| a a e INAINAT & a a [N/ | NA
112 || Required gray water handling capactty for vessel versus actual capacity of WMS
(a) Actual capacity of WMS equals or exceeds tequired capacity for vessel,
(b) W.1s marginally suitable for vessel thas 95-997 of requlred capacity).
(c) WMS capactty Lnsufficient for vessel (less than 95% of required capacity),
\WMS #

1 2 3 4 6 6 7 8 8 10 1 12 13 14 | 15 18 17 18

Data

N/a | N/A N/A N/A NA | N/

18 || Extent of additdonal support systerms or equipment required to accommodate WMS(I)
(8) No additfonal support systems or equipments required,
(b) Some additional support systems ot equiprnents required, 3)
(¢) Many addidonal support systams or equipments requhed.( )
—_—
( )Examplu:. Flrefighting system must be installed with incinerator,
« Bllge alarm required if large tank 1y installed above bilge.
+ Compressor required on vessels that do not already have one.
» Detectors of toxic or noxious gases should be fnstalled with any system that, as an {nherent design
@) feature, uses such gases {n pracessing wastes,
@) Need for support system /equipment does not signifcantly reduce WMS suitabillty for on-board Installation,
Suitability of WMS for installation on vessel significantly reduced.
wMs #l 1 2 3 4 § € 7 8 9 10 1l 2 13 ] 14| 18 18 | 17 18
pata f| » b | b b |N/a [N/A L b |NA ] b b b In/A [NA ] b | b b |N/A |N/A
2l Extent of fixture modiflcations required for WMS Installation
(3) No fixtures need modificadon or replacement,
(b) Some flxtures need modification or replacement.
(¢) All commodes need replacement and modification of urinal=associated equipment (¢.g., urinal discharge valves)
{s required.
(d) Al fixrures need replacement or modificadon (e.g., replacement or commndes and urinal flushometers),
(e) All fixutres need replacement or imodification and each flxture has additional hookup requirements agsociated with it.
wMS#Y] L 2 3 4 8 6 1 8 9 10 11 12 13 ] 14 ] 15 18 | 11 18
Data

e LT S O TR

a o a a [N IN/A ] a [N e c c INA|NA| o e ¢ | N/ |N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel GALLATIN (378') Sheet 2 of 10

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

Extent of flush medium supply modificatons required for WMS installation

(a) Existing flush medium is used,
(b) WMS requires convension of flush medium to potable water.
(c) WMS requires converslon of flush medium to recirculating non-aqueous medium,
(d) WMS requires conversion of flush medium to salt water, (7)

M Conversion to 1alt watet requires purnp re=sizing, tapping into the sea~chest and provision for its corrosive
properties, For PAMLICO, salt water would be uted if the drain system were converted to a standard flush
systam (C, G, supplied {nformadon).

1 2 3 4 §.] 86 7 8 ] 10 11 12 13 14 | 15 16 1 18

| Data

a le Je | & INAINMAL & INAL DB | b | b [INAINAL & | b | b [N/A [ N/AL
231

Hookup tequirements ) for wMs Collection/Transport subsystem instailation

(8) No additonal hookup requirements beyond existing ones,

-(b) Requires piping for recirculation of flush medium (in existing gravity drain system),

(o) Speclal and centralized Collection/Transport subsystem required,

(d) Special and non-centralized Collection/Transport subrystem required (includes conversion from reduced flush vacuum
collection to a standard gravity drain system, with or without rectreulation),

)

Drain piping; slectric cables connecting commods, M/T pump and contzol pacel tn GATX, but not {n JERED, ste. '

T M BT S . i

WMSH|l 1 2 3 4 5 6 7 8 9 10 il 12 13 | 34 | 15 | 26 | 17 18
Data || a b b | a {N/A|N/A| a |N/A | ¢ c ¢ |NA|NA | d |d d | N/A [ N/A
232 || Routlng flexibillty for drain piping modi ficadons ™) aygociated with WIS Collection/Transport subsystem tnstaltadon(@®

(a) Routing 1s highly flaxible, )
(b) Routing is moderately flexible, with some restictions,
(e) Routing {s highly inflexible.
() of the three relevant categarles of routing of Unes (plping, ventladon, electrical), piping Ls the most {mportant
for assessing wie of WMS {nstalladon,
@ Notes: . With gravity drainage, lnes must always slope downward and require venting,
+ Smallet size Lnes are {nherently more flexible,
» With the pump or vacuum Collecton/Transport subsystem, sharp bends, rises and long rums can be
® accommodated {n piping.
In all cases, WMS installaddon 1s © be considered from the poinc of view of mcdifications required to extsting
conditions,
WMSH#H[ 1 2 3 4 ] 8 7 8 ¢ 10 11 12 13 | 14 |16 ] 16 § 17 18
Datalf a | & a & INJAIN/A Y a |NsA| B b [ b INA|NAL b | b b IN/A | N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA )
Vessel  GALLATIN (378') Sheet 3 of 10 i

M/E [ - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)

INSTALLATION CHARACTERISTIC

238 Space requirements for WMS Collection/Transport subsystem installation,

(a} No additonal space requued.(l) ®
(b) Some additional space requited,
{e) Lacgs amount of additional space requited,

E M E.g., M/T pumps in GATX; or small influent suzge tank.
: E.ge, lazgs VCT In JERED; or latge inflyent surge tank, {f not already installed,

was#ll 2t { 2| a | 4t 8| 6| 218 | o | 1w | 11| 131314 ]15]) 16 {217 | 18
Dataj| o | b b b INAINA| b INA]| b | b P INAINA | a | a a2 | N/A |N/A

A

Ui 3 o Lbiodl
PN

234 Modularity of WMS Collecton/Transport subsystem (as it affaca uuuunuon)(l) 3
(a) Degree of modularity of subsystem afds {n {nstallation of C/T subsystem,

L (b) Degree of modularity of subsystei results {n some (tinimal) difficulty in tnstalladon of C/T subsystem,

1 (c) Degtee of modularity of subsystom resuls in moderate difficulty in inscallation of C/T subsystem, -
g @) on veuels that do not currently have a WMS, a high degree of modularity aids in irstallatdon, and a high degree 2
hﬁ of subsystem centralizadon (as in the JERED) results {n difficulties for installation,

washll L ] 2] af 4 | s} e ] v | 8| o] e aftafe|e]17] 16
Data |l a | & | o | & |[NAINAL @ INA] & | & | a INAfNA] A [0 | 0 |NA|NA

e b Mt

238 || Vent requirements for WMS Collestion/Teansport subsystem instaliaton

) (8) No vents are required other than the existing vents.
g (b) Few venu are required In addition to the existing venu.
(e) Many vents are required in addition to exdsting vents,

WMS K[l 1 2 3 4 ] 6 7 8 9 10 11 12 13 1 14 | 15 16 17 8

Datafl b | b | b | b INA|NA] B INA] B ] b | b [NAINA]l B [ b | b |[NA|NA
3 m&ﬂmﬁw____m*

T
241 || Space requirements for W MS waste Treatmeant/Disposal subsystem installation

: (a) Volume required {s mindmal and dimennomm

1 compartment space. o

(b) Vvolume required is moderate and dimensions
compartment space,

(¢) Volume and dlmemlon(l) of equipment )Q present problem n fitting equipment into available compartment space,
of

(d) Large volume required and dimension(} equipment do present problem in Atting equipment into available
compartment space,

; it The two maln factors are (1) deck area required and (1f) height required, ‘

e

PRI

of equipment present no problems in fArting equipment into avallable

of equipment present no problems in fitting equipment into available

[P PV SRR IO SRS Y SOL

TTTRTR

wasaft 1 2 ] a | 4 8] 6] 7] 8| o102 alel1s]| |17 | 18 !
Daafl b | b b | b INAINA | b [NA | b b | d | NA|INA| b | b ¢ | NAJNA b
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTL DATA

Vessel  GALLATIN (378") Sheet 4 of 10

TUIIEIT IR CINEEE

M/E 1. ADAPTABILITY I'OR SHIPBOARD INSTALLATION (Cont'd)

INSTALLATION CHARACTERISTIC

242 Hookup requlremcur.s(l> for WMS waste Treatment/Disposal subsystem installadon
(a) Plpes, ducts and/or cable requirements are minimal.
(b) Pipes, ducts and/or cable requirements are moderate,
{6) Pipes, ducts and/or cable requirements are axtensive,

h Piping for fuel ofl, fresh water, cooling water, compressed alr, interconnectng remotely located equipment,
overboard discharge line, etc,t electric eables for power supply, remote control panels, etc.; ducting for
ventlaton, etc.

WMS # 1 2 3 " 4 5 6 7 8 g 10 11 12 13 14 15 16 1 18
Dt t 0
atall a | b | b | b INAINA] b |NA] b b | e [NAINA] B | LN/A_N/A
243 Degree of modularity of WMS waste Treatment/Disposal (as it affects lnstalladon)(l)
(a) Degree of modularity of subsystem aids in installation of T/D subsystem,
(b) Degree of modularity of subsystem results in some (minimal) difficulty In installation of T/D subsystent,
(c) Degree of modularity of subsystem tesults in moderate difficulty in installation of T/D subsystem,
M Decentralization of components may require additdonal hookups and piping runs,
WMS 4

1 2 3 14 5 € 7 8 9 1o 1 12 13 | 14 | 15 16 1 13

Data

s | a ] a | b nalnm b INA] b | b b INMINAL G | b ] b |N/a]Na
mr_____——-l-—i—-—a L

244 Vent requirements for WMS waste Treatment/Disposal subsystem lnstnlladonm
(a) No vens are required,
(b) Vents are required,
& vants that are only internal to the compartment in which subsystem s located are not considered here.

WMS 1 2 3 [ 4 ] 6 " 8 9 10 1 12 13 14 15 18 17 18
Data i & | b b!bN/A N/ALb [NAL b | b b INA IN/AL b | b b IN/A IN/A
248 Exhaust stack requirements for WMS waste Treatment/Disposal subsystem lmtaumoum

(@) Exhaust not required,
(b) Exhaust tequired, size of stack relatively small and stack can be run via existiug ship's stack enclosure (fiddley).
(c) Exhaust required, size of stack relatively Jarge and stack can be run via existing ship's stack enclosure,
(d) Exhaust required, size of stack relatively small and stack cannot be run via exisdng ship's stack enclosute,
(¢) Exhuust required, size of stack relatively large and stack cannot be run via exisdug ship's stack enclosure,
M Notes: - . Electrie Incinetator requires small (2") exhaust.
+ Fuelincinerator requires large (10") exhaust.

WMS #ft 1 2 3 4 5 6 1 8 e 10 11 12 18114 |16 | 16 | 17 18

Data

a | a . a [ N/AIN/A L e INA| a f e | a INA INA a2 | e a_ IN/A IN/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

| Vessel _GALLATIN (378') Shee: 5 of 10
’ M/LE I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)
(3] {
: 26 Ease of Lnstalling WMS support equipment 1
1 (a) No aupport equipment required, ?
] (b) Some suppott equipment requited but casy to Lnstall, A
: (e) Much support equipment required and difflcut to lnstall, 4
- 4
4 @ Examples: . Frefighting system must be installed with Incinerator, ;I
: « Bilge alarm required if large tank {s installed above bilge, ]
Y « Comprossor required on vessels that do not alrsady have one. {
3 « Detectons of toxle or noxious gases should be {nstalled with any system that, es an Inherent
1 design fearute, uses such gases {n processing wastes, ;
5 WMs#ll L [ 2 (3 | 4 [ 8 e | 7 8| o [20|u 2] alaef2s]re]|n |y :
patall b | b | b | b [NAINA] D INA] b | b b [NAINA] B b | b INA |NA
3 2 Base of compensating for added welght of WMS g:
R (a) No or miinimal compensation for added welght required, :
i (b) Mouerats compensatlon for added weight required, !
E (c) Extensive compensation for added welght required,
z washll L ] @ | a | 4 ) 8| 6 | 1| 6 | 9|0 |uz]| 1314|8617 ] 18
- ]
A Daeaff b | b [ b |Je INAINA] e INA] b | b | b INAINAL B ] b | b |NA[NA I3
f" vt e rireme g X
- 271 || Extent of SHIPALTS (permanent modifications) required for WMS tmtnunuonm
: (a) No SHIPALTS required,
3 (b) Minor SHIPALTS required, :
_ {¢) Extent of SHIPALTS required {s moderate, ;
3 (d) Extensive SHIPALTS required. :
® Foundations, enlarged dovrs/hatches, Inoreased capaclty requirements for air comprestor, ete, d
: WMS # 1 2 3 4 ] 8 7 8 9 10 11 12 13 14 15 16 17 18
g Data || 1 b { b | a [NAINA| o INA L b | b ] o INAINALTG [ b | ¢ |NA[N/A
ﬁ W i
272 || Extent of temporary modification’™) required fos WMS Lnstallation b
\ (8) No temporary modiBcadons required, ‘
(b) Tempotary modifleations required are minot, L
(¢) Extent of temporary modifications required are moderate,
(d) Temporary modifications required are extonsive,
M Cutting socess openings, etc,
: i WMS 4 1 2 3 4 ] 3 1 8 ] 13 1] 12 13 14 15 16 17 18
‘ Dats || o ¢ | ¢ d |N/AINA | 4 [NA| ¢ | ¢ c INA |NA| ¢ | ¢ ¢ | NA |NA
9l




WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel  GALLATIN (378') Sheet 6 of 10

N
@&\'if/ M/E 1 - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)
=)

"

INSTALLATION CHARACTERISTIC
81 || Effect of WMS on vessel stability

(a) No sffect on existing stability characteristics of vessel,

(b) Some effect on exdsting stability characterlstics of vessel, saxly compensated for,

(c) Severs effect on existing stability characteristics of vessel, compensation required extensive modificatons to vessel
3 {e.g., no tankage In Point Hecron),

F,, wMms#l| 1 2 3 4 5 ] " 8 9 0] 11 }.12 ] 13|15 ]|181{17 ] 18
Data [ 4 a 4 a |N/A LN/A] a N/al a a a InAIN/AY| . a a N/A | N/A
22 || Bffect of WMS on vessal trim and st

(a) No effect on trim or on llst,
(b) Some easily compensated for effect on trim or Ust,
(c) Compensation for effect on oim oe List requires extens{ve modificaton to vessel,

WMS # 1 2 3 4 -] 6 ki 8 9 10 11 12 13 14 15 16 17 18
Data a a a a [NJAINAYL a IN/A| a a a |NJA|NAL a a a |N/A IN/A

33 || Effect of WMS on normal range of vessel
Vessel resowsce oapacity and usage tates,
WMSH]] 2 2 3 4 5 6 7 8 98 10 1 12 13 14 | 1§ 16 11 18

Data - Pmeilted on Vessel Resource Data Sheets = \

34 || Degree of space trade=off/reallocation required for WMS {nstalladon

(a) No space trade=off/reallocation tequiced.

(b) Minimal degree of space trade=off/teallocadon required.
(e) Moderate degree of space trade~off/reallocation required.,
(d) High degree of space wade-off/teallocation required,

T PRI " IR R R T YT TR N TR

R PRI TR T
i

WMS # 1 2 k] 4 8 8 7 8 ] 10 1 12 13 14 | 15 16 17 18

Datall p | p b b INA|NAL b NA! B b b INA INAL D b b |N/A | N/A
e e e e e

M/E Il - PERFORMANCE

T

PERFORMANCE CHARACTERISTIC

12 || WMS per capita wet weight (lb)m - Wy
' (1)

Draln piping material is assumed to be copper=nickal (Cu=Ni),

wMmse|l 1] 2 | 3 ¢ | 6] 6 | 72| 8| 9 |w | 11} 12| 13})14 |15 }181}17 | 18
1040 | 667 | 681 | 634 ) N/ 862 |N/A | 605 | 682 , 598 | N/A N/A | N/A

Data N/A | N/A | N/A | 888 | 887 | 558
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WMS INSTALLATION EFFECTIVENESS ATTIRIBUTE DATA
Vessel GALLATIN (378') Sheet 7 of 10
M/E II - PERFORMANCE (Cont'd)

PERFORMANCE CHARACTERISTIC

: e e e e T T T = e |
13 || WMS per capita volume (ﬁa)(l) -V
(1) yolumes are calculated as followst
« PFixture volumes are caloulated using smallest space envelopes,

: . Pipe volume U the volume of & square tube with side # outside diameter of pipe,
1 + Other equipment: Deck areas srallest rectangle enclosing all equipment in a single package plus extrs
: dimension area required for operation and maintenance. ‘

{ Helght: elther maximum hefght of squipment, ot Aall compartment helght, if space above
package is not usable for any other purposes,
i\IMS# 1 2 3 4 5 1 7 (- ] 10 1 12 13 14 | 1§ 16 17 18 I

N/A

Adequacy of WMS black watet hoiding dmes
HT}, = % of requlred black water holding dme met by WMS

(1

e s s

D 4 wus which employs an {ncinerator {s corsidersd to mest 100% of the required holding time. The holding
time of a WMS which employs a holding tank (for wastewater or sludge) is determined by the ratio of available
tank capacity to required capaeity.

wvs#| L 2 3 4 ] e 7 8 9 10 il 13 13 14 | 18 18 1 18
| Data 100 100 | 100 | 100 | N/A | N/A | 100 | N/A | 100 1100 [100 {N/A ) N/A 1100 100 | 100 | N/A | N
T227 | Adequaoy of WMS gray water holding times

HT - % of required gray watet holding time met by wms™

TETrry T

T

S A WMS which employs an {noinerator is considered to meet 100% of the requived holding time, The holding 3
tme of a WMS which employs a holding tank (for wastewater or sludge) Is determined by the ratio of available ¥
tank capacity to required capacity,

WMS # 1 2 3 4 § 8 i 8 9 10 11 12 13 14 18 18 17 18
Data || 19 18 | 12 1T INJA | NJA L 1T |NJA | 21 21 | 17 INVVA | N/A 20 | 33 17 IN/A | NVA

TR CTIFTTIRE D Ty

ey

311 || Effect of peak hydraulic loads in bluck water stream on WMS performance
GIST), = 7 of required Grumman (or other) {nfluent surge tank capacity {n black water straam met by installation,
WMS # 1 ] 3 4 8 8 i B ] 10 11 12 13 14 18 18 117 18 «g

o TR AT W

312. || Effect of peak hydraulic loads in gray water stream on WMS performance
GL."»'I‘8 = % of required Grumman influent suzge tank capaclty in gray water stteam met by installadon,

IwMsa]l 1 2 3 4 8 ] 1 8 8 10 i 12 13 14 | 15 18 1 18
Data - e s Y] N/A N/A -n N/A ne on Ll N/A N/A bl o = N/A N/A

331 | Abillty of black water postion of WMS to handle additonal personnel (on a long=term basis)
HTCp = % of required black water (or sludge) holding tank capacity met by Lnstallation,

was#ll 1 | 2 | 3 | 4 | 8| & | 1T 8 | & |10 1t ] 1213|1415} 11| 18
N/A] N/A N/A N/A | N/A N/A | N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vossel GALLATIN (378'Y) Sheet 8 of 10

M/C  II - PERFORMANCE (Cont'd)

PERFORMANCE CHARACTERISTIC

Abllity of gray water portion of WMS to handle additional pursonnel (un a long term basis)
HTC? = % of required gray watet (or sludge) hodling tank capacity met by installadon.

;

wMs#ff 1 2 3 4 8 8 7 8 9 | 1011 | 12| 13 ]14 |16 18 | 17 | 18 }
1

Data || 19 18| 1w 17 | N/A{ N/A| 17 | N/A ] 21 | 21 17 | N/AIN/A | 30 | 33 | 17 | N/JA|N/A 1
M/E IV - PERSOMNEL SAFETY i

i

SAFETY CHARAGTERISTIC !

21 " Hazard of explosive porendal for operator/maineafner due to inherent WMS design, B '

= ltallaton tndex (for persopnel safety) }

(a) Likelhood of hazardous situatlon is not Increased due to locaton of any pordon of WMS,
(b) Likellhood of hazardous slruation {3 locreased due to proximity of any portion of WMS to working or berthing ared. ;
(¢) LikelUhood of hazardous situatdon is {ncreased due to proxdmity of any pordon of WMS to fuel storage area, -

WS U 1 2 3 4 5 6 7 8 9 10 11 19 13 14 15 16 17 18
Data a a b a | N/A | N/A b |N/A a b a | N/A |N/A a b a N/A | N/A
| ———% ——

22 Hazatd of explosive potentdal for operatosr/maintalner due to procedural error/equipment falluces of WMS,
1 = Insralladon index (for personnel safoty)

(a) Likelthood of hazasdous steuation Is not Increased due to locaton of any pordon of WMS.
(b) Likelihood of hazardous dtuation ts increased duc to proxtmity of any pordon of WMS to working or betthing area,
(©) LUikelthoed of hazardous siation is {norensed due to proximity of any portion of WS to fuel storage area.

wusaft L |2 [ 3 4 ) 6] 6 { 7 [ 8 | o || 1}z |1a]| 1415|217 |18
|Dﬂm a_|a |b a [N/AINAL b [ NAL a | b a [NAINAL a [ b | a [ N/a N4

o
———y

31 |, Hazard of flre ignition potendal due to {nherent WMS deslgn
1= Inatallation index (for pursonnel safety)

(@) Likelhood of hazardous situadon is not increased due to location of any portion of WMS,
(b) Likelhood of hazardous situaton s increased due to proxlmity of any pordon of WMS to worlking or berthing area,
(e) Lkellhood of hazardous situation 1s lncreased due to proximity of any portion of WMS to fuel storage area,

WMS # 1 2 4 ] 6 7 8 ] 10 1 12 13 14 156 16 17 18

2
Data | a [a b | & [N/ NA]b NALw | b a INANAL s b | a | NA|N/A

st
————

32 || Hazard of flre Ignidon potendal due to procedural errors/eduipment failures of WMS,

I~ Iraeatlaron {ndex (for persoune! safotv)

(a) Likslihood of hazardous situaton s not ingreased due to lacatdon of any pordon of WMS,
(b) Uikelhood of hazardous sltuation is increased due to proxdmity of any pordon of WMS to working ot berthing area.
(¢) UWkelthood of hazardous sltuation is Increased due to proximity of any portion of WMS to fuel storage agea,

WMS & 1 2 3 4 1 8 7 8 9 10 11 i2 13 14 15 18 1 18
Data a a b a [N/A | N/a b [N/A a b a |N/A [ N/A a b [ N/A | N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel  GALLATIN (378%) Sheet 9 of 10

M/E V- HABITABILITY

HABITABILITY CHARACTERISTIC

41 lteat gencration for nearby persolmel(l) due to inherent WMS design

E: I « Installaton tndex (for heat) :
(8) Locadon of WMS s not ltkely to raise heat level due to proxiinity to working and besthing areas,
] (b) Locaton of WMS (s Ukely to rafse heat level due to proxdmity to working and berthing areas,

Aaart Sn uea t e fe o

@ For vperator/maintainer/adjacent berthing and working areas.

sl 1 2 3 [4 5 € " 8 9 1w 1] 1e ) 1 le s |6 |17 18

T

aall o { o |0 | o |nafnal o bwa | a [v [ & v [wala [ b L a N | e
4 12 Heat generation for ncarby pursonncl(l) due to procedural errors/equipment fatlures of WMS :
i :
r 1 = Installation {ndex (lot lcat)
: @

(@) Locatlot of W' i int likely o ralse heat luvel due to proximity to wotking and berthing areas,
(b) Locadon of WAS Is likely to raise heat level dud to proximity te working and berthing areas.

5 @

& 3 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 117 18

For operator/mafntajner /adjacent berthing and worlkdng arcas.

BAS
Data n a b a N/A | N/A| b N/a| a b a N/A |N/A n b a N/A | N/A

Notse level for pursonnel in vicinity of W ash

[¥2]

[y}

1 = Installation {ndex (fav noise)

: (ay Loeation of WAIS is not Hkely to raise noise level due to proximity to working and berthing areas,
4 (h) Location of Was {s Ulkely to rafse nolse level due to proximity o working and berthing areas,

1
M For oputator/maintalner/adfacent berthing and working areas,

b wAsH 1 9 3 4 5 6 7 8 g 10| 1n ] 2| a1 ]1s | e} | 18
} Data || o a a a | N/A|IN/A L a [ NZa | a a |N/A | N/AL @ 8 a | na | N/a

1
6 Vibradon levels for nearby personnel( ) produced by WMS 'machlnery

[ = Ingtallatdon {ndex (for vibration)

(@) Locadon of WMS Is not Ukely to ralse vibration level duc to proxdmity to working and berthing areas.
(b) Location of WMS {s Ukely to raise vibraton laevel due to proxdmity to working and berthing areas.

a) For opetator/maintainer/adjacent berthing and working areas,
WRASEl L 2 3 4 5 6 1 8 9 10 11 12 131 14 |15 | 186 | 17 18

Daa || & a a a |NAINAL a [N/A| & a a N/A|NA| a | a a | N/A | N/A

95

N IR — —— e i T i
- e T L S —




LETE.
R AR S A TR
B Dt o« W BB B 2.L0% 1) 2 X B (AN SRR Ry 5 itk
L B | o U ST e A

gy
— ngu.m_ﬁm&ﬁ

WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel GALLATIN (378")

N
o / M/E VI - RELIABILITY

Sheet 10 of 10

RELIABILITY CHARACTERISTIOC
ﬁ 22 Extent of WMS configuration redundancy
| WMS equipment requirements,
'. wvsolf 1 | 2| s | &« ] 6 ¢ | 7] 8| o [0 1a g 1314 ]1s]18]17 |18
] Data = Pregonted on WMS Fquipment Requirement Data Forrp =
§ |l
M/E  VII - MAINTAINABILITY
] MAINTAINABILITY CHARACTERISTIC
131 Accessibility of replaceable WMS companents
3 1 = Installadon index (for accessibility)
b (a) High degree of physical clearance around WMS equipment,
; (b) Muxlerate degree of clearance around WMS equipment,
(¢) Very dghe, i,e., very little clearance around WMS equipment,
;
i WMS 4 1 2 3 4 [ 8 1 8 ] 10 11 12 13 14 15 16 17 18
% Dats b b b b [N/A [N/A b N/A b b b IN/A | N/A b b b |N/A [N/A

PRl
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GALLATIN (378')

CONCLUDING REMARKS

The following are'points of consideration and cbservations relevant
to this vessel, some of which have been included in the shipchack
observations, and are reiterated for emphasis and convenience,

(a) The vessel is fitted with two separate zones for waste collection due
to its large sizo and general arrangement, Each system ia of the CHT type,
Spacc is at a premium on this modern vessel and the WMS equipment compartments
are located on the Fifth Deck (Scwage Sump and Ejector Room 5-144-0-Q) for the
forward zone and on the Third Deck (Auxiliary Machinery Space No. 3, 3-272-0-E)
for the aft zone. These spaces are quite small and do not lend themselves to
much rearrangement, This is especially true of the aft arrangement, This is the
reason why it is necessary to suggest allocating part of the Commissary Stores
adjacent to Auxiliary Machinery Space No, 3 for some of the candidate WMS equip-
ment. Because no additional space was apparent for relocation of the commissary
stores, only part was taken in the study. Thus the limitation on the tank sizes in
this area, The adequacy of the remaining stores space would have to be assessed.

(b) The interior of the vessel represents the latest in marine joiner
work and because of this it is not possible to realize the possible piping runs
or interferences due to hidden pipe, duct or wireways. Especially is this a
detriment in trying to estimate how incinerator stacks can be run to the weather,

(c) For the most part the existing piping systems separate the black and
gray water, In some cases it will be necessary to reroutc short runs to conform
to the guidelines of what is considered black and what is considered gray water.
Where smaller size piping is required for a candidate WMS, the existing piping
would have to be replaced.

(d) Although the vessel is fitted with extensive support systems, it
would require a fresh water flushing system for some of the candidate WMS con-
figurations, In addition the fire protection and ventilation systems would probably
require modification to suit the systems employing incinerating and other heat
producing ecuipment,
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CALLATIN (378")

(¢) Therve is no ballast system per se,

lucel tanks are hallasted as
they become depleted,

Reportedly the vessel is considerad to be "tender™ as
[ur as ship's motions are concerned, Therefore, any weight compensatjon
requirements would have to be analyzed critically as to how they could be made.

NI

1
s
1

] There is a flume stabilization tank aboard to help dampen ship's rolling motion.
1 However, as indicated in the shipeheck observations, there reportedly ;
1 are two shipalts pending which will delete the flume stabilization tank in [avor -
K of hilge keels, I this Is accomplished, the compartmoentation made avatlable :
E’- would change the aft zonc arrangement considerations, !
%
(f) For access to ship equipment and material into the WMS compart - '
; ments, the only apparcnt way is to cut Into the ship's side, "3
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DIX A

PRELIMINARY INSTALLATION ANALYSIS

GALLATIN (378')

RSN |

Vessel Dat
Characteristic ata .
i
. WHED - 721 i
Class !
Hamilton (378') Class |
Type High Endurance Cutter i
Crow Size 152 *
!
Home Port Governor's Island, New York E
A-1
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SUMMARY OF PRELIMINARY INSTALLATION ANALYSIS RESULTS
GALLATIN (378')

o7 TYPE _ /  SYSTEM
| [SJColirany/ Trestment/Disposal | ACCEPTABILITY
sler | Holding Yes
Recircul. | +HIid Tnk | Tank
2 3 (Chrysler] Chrysler [ Holding Yag
1 - +incin, |Tank
4 4 Gravity |GrumFlow | Holding Yes
Collect, Thru+HIdTKk|Tank
5 kGrumman) rumman Flow T No
+ Holding Tank
3 Gravity |[Holding Grum Flow Yes
: : Collsct, jTank Thru+ H1ldTnk
1 7l Gravity rum Flow | Holding Yes
: *Conect. Thx;m:;
X R m
] mman
i gGrumman) = 1 otnerator No
‘ [[Vacuum | Holding |[Holding ‘
" “lcotiect. |Tank?) |Tank Yes 3
(Tored)  I1ncinerator| HOMdING Yas '
) Tank :
P GATX |[Holding i
; __Evap. |rank | ¥es z
; Holding Grum Flow No )
: Tank(3) Thru+§1ld Tn -
Grum Flow .
Inctnerator|pnn 4 mein. No ]
Holding |Holding Yas .
Puinp Tank |Tank 3
Collect, Holding i
18 Yes
(GATX) Incinerator Tank | %
GATX Holding :
16 Evap. |[Tank Yes 5
17 Holding [GrumFlow Yes ’
L | _Tank Thru+Hld Tnk l
{ 18 Grum Flow No %
% incinerator Thru + Inein. i
g (1) Based om |
: \ . Information contained in available vessel plans,
: WMS {nstallation requiremants, ‘
WMS Lortallatlon criteria and guidelines, |
(2) Two subcholces available for WMS No, © as follows:
pa = Concentrated black water wansfetred from VCT to holding tank (acceptable for all vessels), ;
gb « Concentrated black water held in VCT (acceptable for Polnt Herron only), }
(3) Two subcholces availabls for WMS No. 12 as follows: X
124 = Concentrated black water transferred from VCT to holding tank (acceptable for all vessels),
12b = Concentrated black water held {n VCT (acaeptable for Point Herron only),
A-2




PERTINENT VESSEL INFORMATION

GALLATIN (378')
Crew: 152 men

_V_Vaste Sources

Deck wW,C/s Urinals Showers Lavatoxies
02 Level 3 - 2 3
0l Level 2 - 2 2
Main Deck 5 - 4 9
Second Deck 15 7 16 11
Third Deck _3 3 K3 8
Total 28 10 28 28

Existing Arrangement

The ship's waste sources are grouped in two zones; viz. one
forward of Frame No. 192 (approx. ) and one aft, All drains, whether black
waoter or gray water, collect by gravity, Each zone is fitted with a holding
tank and two pumps which discharge a mixture of black and gray water directly
overboard and, in poxt, to shore connections on deck, port and stbd, for off-
loading to a pierside facility.

The forward zone holding tank (approx. 1130 gallons capacity)
and its off-loading pumps are located low in the ship, on the Fifth Deck, in the
Sewage Sump and Ejector Room (5-144-0-Q), All sewage drains in the zone
and all galley/turbid drains on the Third Deck of the zone gravitate to this tank.
All turbid drains above the Third Deck gravitate directly overboard.

The aft zone holding tank (approx, 450 gallons capacity) and
its off-loading pumps are located on the Third Deck, in Auxiliary Machinery
Space No, 3 (3-272-0O-E). All galley and sewage drains in the zone gravitate
to this tank, Turbid drains in the zone gravitate directly overboard,

The two compartments containing the holding tanks are
separated by a comparatively long distance in which are located the engine
room, diesel ofl fuel storage tanks, fresh water storage tanks and the flume
stabilization tank (for controlling the ship's stability when rolling).

A-3
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GALLATIN (378')
Special Rem nrlf_g

From an analysis of the vessel's drawings and available data,
1t appears that where gravity drainage 1s required the most practicable approach
would be to retaln the existing two-zone concept, There are too many
complications and restrictions which will rule out trying to route piping through
the aforementioned spaces between the two holding tank compartments in an
attempt to consolidate the system arrangements, It also appears that the
distribution of personnel berthing and sanitary facilities is greater in the forward
zone than the aft zone. It is estimated that personnel distribution 18 approximately
twice as many forward as aft, and the sanitary facilitles installed show sewage
sources also approximately two to one and turbid sources almost three to e,
These factors will be taken into account when analyzing locations and space
requirements for waste water management system components,

In this investigation it has been established that all tankages
will be free-standing, with proper exterier strengthening, in contrast to those
buflt into the ship's structure with attendant structural shapes (beams, girders
etc, ) being inside the tanks, While the latter approach usually yields more
avallable tankage it is not as desirable from a fabrication and maintenance

point of view, and appears to be in conflict with the study guidelines for holding
tank design specifications,

‘The vessel arrangement drawings indicate that all space has
been allocated for the many functions for a ship of this type and that there will
be very little, if any, actual space available for reassignment, This will be
verified in the shipcheck.

Where waste collection is via vucuum or by macerator transfer
pumps, new and smaller piping will have to be installed, Since the wastes can
be motivated in any direction and do not have the limitation imposed by gravity,
it is possible to take a different approach for equipment locations; that is,
equipment can be located more or less where there is gpace, since the new
piping can usually be run to suit, This has the effect of linking, in part, spaces
In the forward zone (Forward of I°r, 192) with those in the aft zone as nccessary
for proper loading of the equipnient, In this way the equipment does not have
to be placed to suit the plping as in the case of gravity drainage,

A-4
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PRELIMINARY INSTALLATION ANALYSIS OF INDIVIDUAL CANDIDATE SYSTEMS

A Vessel: GALTATIN (378"

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

E Required ;
i Sewage Holding lank 7,781 gal. (1040 cu. ft,) '

1 Galley/ Turbid Holding Tank 22,230 gal. (2972 cu, ft,)

1

E Sewage Holding Tank Two (2)

3 Overboard Pump

g G/ T Holding Tank Two (2)

Overboard Pump

Discussion :

LA ST e et

bt

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

MR &

Location of Equipment
(a) Forward of Frame 192

okl s

Based on the discussion in the introductory remarks regarding
this system, it appears that the sewage holding tank capacity required for the
zone (approx. 5184 gal, /693 cu, ft. ) can be installed in the Sewage Sump and k
Ejector Room, ]

all the required galley/turbid holding tankage, It is estimated that tankage for
approximately 5109 gal, (683 cu, ft, ) can be fitted alongside the sewage holding
tank,

; ' There does not appear to be sufficient space available to fit
1

ﬁ- (b) Aft of Frame 192 .

It appears that room in Auxiliary Machinery Space No, 3 will
have to be supplemented by some from the Issue Room and Commissary Stores
Just aft of {t to accommodate the tankages, Room in the latter spaces would
| accommodate the estimated sewage holding tank requirement of approximately
2595 gal, (347 cu.ft,).

T I . i e 3 s

g There 1s insufficlent space available to fit all the required

5 galley/turbid holding tankage. Remeining space in the Issue Room and
Commissary Stores plus the Auxiliary Machinery Room No. 3 can apparently !
accommodate approximately 4174 gal, (558 cu, ft, ). ;
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Vessel: GALIATIN (378')
Syatem No. 1 (cont'd, )

The sewage holding tank overboard discharge pumps could fit
in Auxiliary Machinery Space No, 3, while the galley/turbid holding tank

overboard discharge pumps would be located in Passage 3-280-0-1L just aft
of the Service Hoist,

(c) It is anticipated that some existing equipment will have to be relocated
to accommodate the installations,

Drainggga
(a) Forward of Framea 192

All sewage would gravitate to the holding tank for pumping
overboard or plerside according to prevailing restrictions,

Galley/turbid drains from the Third Deck would have to drain to
the G/ T holding tank since they are below the waterline and cannot gravitate
overboard, They would be pumped overboard/pierside according to prevailing
restrictions, Galley/turbid drains above the 'Third Deck would gravitate over-
board in unrestricted waters and to the G/ T holding tank in restricted waters
for pump discharge according to prevailing restrictions,

(b) Aft of Frame 192

All sewage would gravitate to the sewage holding tank for pumping
overboaxrd or plerside according to prevailing restrictions.

All galley/turbid drains would gravitate overboard in unrestricted

waters and otherwise to the G/T holding tank for discharge according to prevailing
restrictions,
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Vessel: GALIATIN (378")

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

Required
Sewage Holding Tank 1,452 gal, (194 cu,ft,)
Galley/Turbid Holding Tank 22,230 gal, (2972 cu.ft,)

Chryslex Model and Quantity
Option A Option B

Separation Tank One(l)-B Three (3) - A/B

Fluid Maintenance Module One(l)-B

Pump Package One (1) - B

Ofl Accumulator One (1) - 46,8 cu, ft,

Fluid Maintenance and Three (3) - A
Pump Package

Sewage Holding Tank Two (2)
Overboard Pump

G/T Holding Tank Two (2)

Overboard Pump

Discussion

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

Location of Equipment

(a) Forwaxrd of Frame 192

Based on the zoning allocations previously discussed, it appears
that all of the required sewage holding tankage (approx. 957 gal./128 cu.ft.)
can be installed in the Sewage Sump and Ejector Room,

There 1s insufficient space available for all required galley/
turbid holding tankage, It is estimated that tankage for approximately 7330
gal, /980 cu. ft, can be fitted alongside the sewage holding tank,

The tank overboard discharge pumps would be located near
the tanks served,

A-7
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Vessel: CGALLATIN (378%)
System No, 2 (cont'd,)

Chrysler equipment Option A would be impractical for a two
zone ship with restrictions like the subject vessel, since it calls for only 1
sct, lhercfore, Option B is better adaptable, since two of the three required
shipsets would be located in the Sewage Sump and Ejector Room,

(b) Aft of I'rame 192

The estimated required sewage holding tank capecity can be

met by installing the tank (approx. 486 gal. /65 cu, ft, ) in Awxiliary Machinery
Room No, 3.

The estimated required galley/turbid tankage of approximately
5558 gal. (743 cu. ft, ) could be installed in the Issue Room and Commissary
Stores spaces,

¢ The remaining Chrysler set could be installed in Auxiliary
Machinery Room No, 8, along with the sewage tank overboard discharge pumps,

‘The G/ T holding tank overboard pumps would be located near the tank as in
System No, 1,

Drainage

(a) Forward of I'rame 192

All sewage would gravitate to the Chrysler separation tanks for
transfer to the sewage holding tank for off-loading overboard or to plexside
according to prevalling restrictions,

Galley /turbid drainage would be the same a8 in System No, 1.
() Aft of Frame 192

All sewage would be handled the same way as for spaces forward
of I'rame 192,

Galley /turbid drainage would be the same as in System No. 1,
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Vassel: GALIATIN (378")

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

Required

Gallev/Turbid Holding Tank 22,230 gal, (2972 cu, ft.)
Sludge Holding Tank One (1) - Model C
Incinerator Model and Quantity Two (2) - Model C
Chrysler Model ind Quantity Option A Option B
! Scparation Tank One (1) - B Three (3)-A/B
] 01l Accumulator One (1) 46,8
] cu, ft,
' Fluld Maintenance and
: Pump Package Three (3) - A
: Pump Package One (1) - B
r Fluid Malntenance Module One (1) - B
§ Sludge Holding Tank
:‘- Transfer Pump One (1) per tank
] Overboard Pump One (1) per tank
j Galley/Turbid Holding Tunk
Overboard Pump Two (2)
Discussion

The system installation appears to be acceptable but requires certain
considerations and reservations,

This system s essentinlly the same as System No. 2 exceept that in
placc of a sewage holding tank, an incinerator with a sludge holding (surge) tank

has been substituted, Therefore the discussion for System No, 2 would apply ]
\ and an incinerator with its sludge holding (surge) tank would have to be fitted in
the Sewage Sump and Ejector Room and In Auxiliary Machinery Space No. 3. The 1
incinerator stack runs are not immediately apparent and will have to he analyzed ‘
‘ in the shipcheck, 3
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Vosscl: GALLATIN (378')
System No, 3 (Coat'd)

It should be noted that the requirements call for only one (1) sludge
holding tank (Model C) to feed both incinerators, However, due to the required
zoning of the vessel only one incinerator can be located forward and one aft, but
the one sludge holding tank cannot feed the two incinerators, There would have
to be an additional tank, Each would preferably be sized to suit the service of
the zone'in which located. Further, the incinerator service is unequal since
therc would be approximately twice the demand for its usc forward than aft,

These considerations would have to be taken under advisement and
slight changes made to make the system completely acceptable,
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Vessel: GALTATIN (378")

sw e sk e o AR

WMS No. 4 Full Volume Flush Gravity Collection/Grumman Flow Through
System with Sludge Holding Tank for Black Water/
Holding Tank for Gray Water

Required :
Sewage Influent Surge Tank 793 gal, (106 cu, ft.)
Galley/Turbid Holding Tank 22,230 gal, (2972 cu, ft,)
Sludge Holding Tank 648 gal. (87 cu, ft.) ;
Grumman Unit without Incinerator Two (2) i
Influent Surge Tank Pump Two (2)
Influent Surge Tank Overboard Pump Four (4)
Galley/Turbid Holding Tank ]
3 Overboard Pump Two (2) per tank
] Sludge Holding Tank Transfer Pump Two (2)
E‘ Discussion
The system installatlon appears to be acceptable, but requires *}'J
S certain considerations and reservations. L
t ' Location of Equipment
] (a) Forwaxd of Frame 192
E One of the two Grumman units required for the ship could be located
) in the Sewage Sump and Ejector Room, together with an influent surge tank and
4 sludge holding tank, cach proportioned for the zone being served.,
‘ There does not appear to be sufficlent room in the Sewage Sump and
: Ejector Room for all the required galley/turbid holding tankage, However,
; part of it can and the amount will be determined from the shipcheck.
g‘ The associated pumps would be located functionally near equipment
‘b , served, i
i

A e T
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Vessel: GALTATIN (378')

System No. 4 (Cont'd)

(b) Aft of Frame 192

The same arrangement would apply aft as for the forward spaces,
The room available in Auxiliary Machinery Room No, 3 and in the Issue Room
and Commissary Stores would be considered, It appcars that only part of the
required galley/turbid holding tankage can be fitted, space being at a premium,
The amount and location will be determined from the shipcheck.

Drainages

All sewage In both zones would gravitate to the respective influent
surge tanks for transfer to the Grumman units. The surge tanks would be
pumpexl overboard or picrside according to prevailing restrictions,

The galley/turbld drainage for each zone would be as described in
System No, 1.

Special Considerations and Reservations

It should be noted that two Grumman units were specified as being
required for the ship's nceds, However, the requirements are greater in the
torward zone than in the aft zone (about 2:1), Thercefore, since one unit must
be fltted in cach zone, the demand will be greater on the forward are and
lighter on the aft, It will have to be ascertained whether this disproportionate
lo ding is acceptable, I not, the system installation would not be acceptable,
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Vessal: GALIATIN (378")

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

Requi

Sl

3,128 gal, (418 cu, ft.)
2,501 gal, (334 cu, ft.)

Infiuent Surge Tank
Sludge Holding Tank

Grumman Unit without

Incinerator “ Five (5)
Influent Surge Tank Pump * Five (&)
Influent Surge Tank Overboard
Pump : Two (2) per tank
Sludge Holding Tank Transfer
Punip Five (8)
Discussion b

The system installation appears to be unacceptable,

Due to the zoning reguirements for the vessel, the best distribution
proportions for the five (5) Grumman units would appear to be three (3) units
in the forward zone in thg Sewage Sump and Ejector Room and two (2) units
in the aft zone, probably in the Issuc Room and Commissary Stores spaces.

There does not appear to be sufficient room in the forward space
for three Grumman units, an influent surge tank, sludge holding tanks, three
(3) surge tank transfor pumps (to feed the Grumman unit), two (2) surge tank
overboard discharge pumps and sludge holding tunk transfer pump(s).

The situation aft does not appear to he any better,
Both spaces will be shipchecked, It will also have to be determined

if the Grumman unit proportional locations will be capable of handling the
anticlpated zone loadings .,
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Vessel: CGALLATIN (378")

T
E
v
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' WMS No., 6 Full Volume Flush Gravity Collection/Holding Tank for
' Black Water/Grumman Flow Through System with
Sludge Holding Tank for Gray Water

Required

G/T Influent Surge Tank 2,335 gal. (312 cu, ft.)
. Sewage Holding Tank 7,781 gal, (1040 cu, ft,)
{ Sludge Holding Tank 1,853 gal, (248 cu, ft.)
4 Optional Combined Sewage/Sludge

Holding Tank 9,633 gal. (1288 cu, ft.)

3 , Grumman Unit without
] Incinerator Four (4)
3 Sewage Holding Tank
3 Overboard Pump Two (2) per tank
: Influent Surge Tank Pump Four (4)
: Influent Surge Tank Transfer Pump One (1) per tank
‘ Sludge Holding Tank Transfer Pump One (1) per tank
? Discussion
¥
‘ The system installation appears to be acceptable, but requires certain
'E considerations and reservatlons.
L
g The required holding tankage for forward and aft zones can apparently
: . be met in the same proportions as given in System No. 1;{.e, 5184 gal,/693 cu,
i ' ft. forward and 2595 gal./347 cu. ft, aft, Locations would be esscntially the
3 same as in System No. 1,
4
. The question arises in the proportionate distribution of the four (4)
. required Grumman units in two (2) zones. With 4 sevvice ratio of approximately
> twice as much needed forward as aft, it would have to be deterniined if two
; units forward and two units eft would be functional, It is fairly certain that to
: consider locating three (3) units forward would be impossible due to lack of
§ space (as discussed in System No, 5), with all the other equipment that is
i required,
B 1
¢
b
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Vessel: GALTATIN (378Y) | %

WMS No. 7 Full Volume Flush Gravity Collection/Grumman Flow Throuch
System with Sludge Incinerator for Black Water/Holding .
Tank for Gray Water I g

Required E
\ [ 3
Galley/Turbid Holding Tank 22,230 gal, (2972 cu, ft.) |
: Sewage Influcnt Surge Tank 793 gal. (106 cu, ft,) L
; Fuel Oil Day Tank 25 gal, (3.3 cu. ft.)
] Grumman Units with Two (2) with Two (2) i ".
Incinerator Thiokol Incinerators i A
Influent Surge Tank Pump Two (2) P
_ Influent Surge Tank
E’: Overboard Pump Four (4)
P Galley/Turbid Holding Tank
E Overboard Pump Two (2) per tank :
: Discussion
E The system installation appears to be acceptable, but requires
b certain considerations and reservations, :
The system is simllar to System No, 4 except that an incinerator .
with its feed tank is being substituted for the sludge holding tank.
Accordingly the discussion end remarks for System No. 4 would apply, :
Any variations in available tankages will be noted as a result of a shipcheck. ;
In addition, the possible incinerator stack runs are not immediately apparent '
: and will have to be checked aboard ship as in System No, 3.
5 K
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Vessel: GALTATIN (378")

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

Required

Influent Surge Tank 3,128 gal. (418 cu, ft,)
Fuel Oll Day Taunk 25 gal. (3.3 cu, ft.)
Grumman Units with Five (5) with Five (5)

Incinerators Thlokol Incinerators
Influent Surge Tank Pump Five (3)
Influcnt Surge Tunk

Overboard Purnp Two (2) per tank

Discussion

The system installation appears to be unacceptable,

R

The system is essentially similar to System No. 7 except that '
there is no galley/turbid holding tank and all westes go to the influent surge i
tank, Howcever, due to the increasc in the number of Grummen units, there E
appears to be room enough only for two units aft in the Issue Room and
Commissary Stores but not enough for three units with incinerators,tanks
: . and pumps in the Sewage Sump and Ejector Room, This will be further
E‘ ’ investigated in the shipcheck along with the possibility of running incinerator

DTS g -~ 3

stacks to the weather,
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Vessel: GALIATIN (378')

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

_ for Gray Water

E Required

]

: Vacuum Collection Tank Ass'y 250 gal, (165 cu. ft.)

t. Sewage Holding Tank 2,300 gal, (307 cu. ft.)

4 Galley/Turbid Holding Tank 22,230 gal, (2972 cu. ft.)

£

} Sanitary Holding Tunk

i Overboard Pump Two (2) per tank

: Galley/Turbid Holding

|, Tank Overboard Pump Two (2) per tank
Discussion

EE The system installation appears to be acceptable subject to certain
é considerations,

A fresh water sanitary flushing system will be required. N

Location of Equipment

Since only onc vacuum collection tank assembly has been specified,
it appears that morc gpace 1s available for it in the forward port of the vessel
in the Sewage Sump and Ejector Room. None would, therefore be located aft,

Epiack > riiciao a1
e st

The scwage holdling tankage would be proportioned between the
forward and aft spaces. One tank could be located in the Sewage Sump and
Ejector Room with the VCT, another would have to be located aft in Auxiliary
Machinery Spacc No, 3.

s -t

The galley/turbid holding tankage would be proportioned between
i the forward and aft spaces similar to System No, 1, but the available tankage
: space could be different than in that system. This will be shipchecked,

A-17
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Vessel: GALLATIN (378')
System No, 9 (Cont'd)

Pumps would be located near the tanks served,

Drainages

Scewage would collect by vacuum in the vacuum collection tank for
transferral to the sewage holding tanks for discharge overboard or pierside
according to prevailing restrictions,

Galley/turbid drains would gravitate for disposition as discribed
for System No. 1.

Special Remarks

Since this system has vacuum collection, and since there is only
one vacuum collection tank assembly, the collection piping from the sewage
waste sources in the two existing waste zones of the vessel will have to be
all routed to the one VCT, Further, the effluent from the VCT would have
to be proportioned to two sewage holding tanks as mentioned above for
adequate holding time,
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Vessel: GAILLATIN (378')

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

Required

T

Vacuum Collection Tank Assembly 250 gal, (165 cu, ft,)
/ Galley/Turbid Holdins ™-.nk 22,230 gal, (2972 cu, ft.)
Fuel Oil Day Tank 154 gal, (20,6 cu, ft,)

Y TRUYEE

: Incinerator One (1) Jered
Galley/Turbid Holding Tank

: ) Overboard Pump Two (2) per tank

Discussion ]

The system installation appears to be acceptable subject to certain 4 ﬂ
considerations.

This system is similar to System No, 9 except that the sewage

i holding tank is being replaced with an incinerator. Since the incinerator will
' preferably be located with the VCT in the Sewage Sump and Ejector Room .

and there is no sewage holding tank, there will probably be more tankage i

space available for galley/turbid holding tankage aft, This will be shipchecked

along with the possible routing of theincinexrator stack,
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Vaesgsel: GALIATIN (378')

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

Required

250 gal. (165 cu, ft.)
22,230 gal, (2972 cu, ft.

Vacuum Collection Tank Assembly
Galley/Turbid Holding Tank

Evaporator (GATX) Six (6) - 80 gal,
Catalytic Oxidizer Six (6)
Galley/Turbid Holding Tank
Overboard Pump Two (2) per tenk
Discussion

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

A fresh water sanitary flushing system will be required.

Location of Equipment

Only one vacuum collection tank assembly is required and it appears
that it would be best fitted forward in the Sewage Sump and Ejector Room,

Four of the six cvaporators and thier catalytic oxidizers can
probably be located also in the Sewage Sump and Ejector Room, The remaining
two can be fitted aft in Auxiliary Machinery Spuce No, 3,

The galley/turbid holding tanks can possibly be fitted in the manner
and proportion of Systcm No, 1.

Pumps would be fitted near the tanks served,

Drainagces

Scwage would be collected from all spaces in the VCT from which it
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Vessel: GALIATIN (378')
. System No. 11 (Cont'd)

. would be transferred fore and aft to the six evaporators,

All galley/turbid drains, except those from the Third Deck forward
of Frame 192, would gravitate vverboard in unrestricted waters, Third Deck
dreins would gravitate to the galley/turbid holding tank for discharge overboard,
In restricted waters and plerside all G/T drains would drain to the respective :
G/T holding tanks in the zones forward and aft of Frame 192, &
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Vegsel: GALLATIN (378')

' WMS No, 12 JERED Reduced Volume Flush Vacuum Collection/Holding
Tank for Concentrated Black Water/Grumman Flow
Through System with Sludge Holding Tank for Gray Water

e R RT FEM

Required
G/T Influent Surge Tank 2,335 gal, (312 cu, ft.)
Sludge Holding 1,853 gal, (248 cu. ft.)
: Vacuum Collection Tank Assembly 250 gal, (165 cu. ft.)
Sewage Holding Tank 2,300 gal. (307 cu. ft.)
. Grumman Unit without Incinerator Four (4)
Influent Surge Tank Pump Four (4)
Sewage Holding Tank
Overboard Pump Two (2) per tank
Sludge Holding Tank
Transfer Pump One (1) per tank
Discussion

The system installation appears to be unacceptable,

The available spaces fore and aft (1,c, the Sewage Sump and Ejector
Room fwd and Auxillary Machinery Spacc No. 3 and the Issue Room and
Commissary Stores aft) appear to be inadequate for all the cquipment nceded,

et i, T it 8 2+ e T s o Akl L AL et

The forward space would have to accommodate the vacuum collection
tank, the sewage holding tank, galley/turbid influent surge tank, two Grumman

units, sludge holding tanks, a galley/turbid holding tank and the various pumps
associated with the tanks,

IR LIPS MY

The aft spaces would have to accommodate the galley/turbid influent
surge tank, two Grumman units, sludge holding tanks and the pump associated
with the tenks,

All this cquipmeoent could not be arranged functionally and accessibly
, in the lUimited space available,
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Vessel: GALLATIN (378")

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

4
k Concentrated Black Water and Gray Water Sludge

E Required b
] Galley/Turbid Influent Surge Tank 2,335 gal, (312 cu. ft.) é
5'1 Vacuum Collection Tank Assembly 250 gal, (165 cu, ft,) B
: Fuel Oil Day Tank 285 gal, (38.1 cu, ft,)
] Grumman Unit with Four (4) with Eight (8) |
: Incinerators Thiokol Incinerators 3
: Vacuum Collection Tank 4
: Transfer Pumps Four (4) 4
1 Influent Surge Tank Pumps Four (4) ]
G/T Holding Tank Overboard k
] Pump Two (2) per tank ]
1 :
? Discussion

L The system installation appears to be unacceptable,

The system is similar to a lurge extent to System No, 12, except
that sewage holding tankage has been deleted but eight incinerators have been
added, Therefore, the same over -crowded conditions are apparent, complicated
by the requirement of fitting a large quantity of {ncinerators and running their :
stacks to the weather, Space aboard the vessel appears to be at a premium, -’
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Vessel: GALIATIN (378')

WMS No. 14 GATX Reduced Volume Flush M/T Pump Collection/Holding
Tank for Concentrated Black Water/Holding Tank’
for Gray Water
Required

Scwage Holding Tank 2,501 gal, (334 cu, ft,)
Galley/Turbid Holding Tank 22,230 gal, (2972 cu. ft.)

Sewage Holding Tank

Overboard Pump Two (2) per tank
G/T Holding Tank

Overboard Pump Two (2) per tank
Macerator/Transfer Pump Eighteen (18)

Discussion

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

A fresh water sanitary flushing system will be required,

The system is essentially the same as System No. 1, except that
scwage collection has been changed from gravity to pump means. Therefore,
with that exception, equipment locations and dralnages would be the same as
discussed for System No. 1, The sewage holding tank sizes, of course,
would be smaller due to less required capacity.
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Vessel: CALIATIN (378"
WMS No. 15 GATX Reduced Volume Flush M/T Pump Collection/Incinerator
for Concentrated Black Water/Holding Tank for Gray Water
Required
Incinerator Feed Tank 300 gal. (40 cu, ft.)
Galley/Turbid Holding Tenk 22,230 gal. (2972 cu, ft.)
Fuel Oil Day Tank 155 gal. (20,7 cu. ft.)
Incinerator One (1) Jered ]
Incinerator Feed Pump One (1) 4
Incinerator Feed Tank One (1) 3
Overboard Pump
: G/T Holding Tank Overboard 3
3 Pump Two (2) per tank i
- Macerator/Transfer Pump Eighteen (18) .
¢ Discussion 1
; _
C The system installation appears to be acceptable subject to certain S
”' considerations,
% A fresh water sanitary flushing system would be required,
i Location of Equipment
It appcars possible to include the following in the forward Sewage ‘
: Sump and Ejector Room! incinerator feed tank, incinerator, fuel oil day tank, }
- a galley/turbid holding tank as in System No, 1, and the pumps associated |
y with this equipment. Similarly, a galley/turbid holding tank could be fitted ;
3 aft, preferably In the Issue Room and Commissary Stores spaces because of :
the tankage size required. The G/T holding tank overboard pumps could be i
L located in Auxiliary Machinery Space No, 3. 41
| i)
b Dzainages !
£ !
z ! All scewage would be collected by macerator/transfer pumps for 2
‘;; discharge to the incincrator fecd tank and disposition in the incinerator. The 1
i {ncinerator feed tank would be pumped overboard or to pierside according to
E the prevailing restrictions.
¢ Galley/turbid drains would gravitate for collection and disposition
as discussced for System No, 1.
3 A-25
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Vessel: GALLATIN (378')

‘ 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 22,230 gal, (2972 cu, ft.)
Evaporator Feed Tank 300 gal, (40.1 cu, ft.)
] Evaporator (GATX) Six (6) - 80 gal,
Catalytic Oxidizer Six (6)
Evaporator Feed Pump Two (2) per set of evaps,
Evaporator Feed Tank
: Overboard Pump One (1) per tank
: G/T Holding Tank Overboerd
] Pump Two (2) per tank &
! Macerator/Transfer Pump Eighteen (18) E
Discussion "

The system installation appears to he acceptable subject to certain ,
conditions. =

T g T W] TR PR RT T

A fresh water sanitary flushing system will be required.

Location of Equipment

In the Sewage Sump and Ejector Room forward it uppears that the

1 following can be fitted: evaporator feed tank, four (4) evaporators with their

3 catalytic exidizers two (2) evaporator feed pumps (one for standby), evaporator
3 feed tank overboard pump, galley/turbid holding tank (sized for forward

3 drainage zone) and two (2) G/T holding tank overboard discharge pumps.

| In the aft spaces = Auxiliary Machinery Room and the Issue Room g
and Commissary Stores = it appears that the following can be fitted: 1
eveporator feed tank, two (2) evaporators with their catalytic oxidizers, two
(2) evaporator feed pumps (one for standby), evaporator feed tank overboard
\ pump, galley/turbid holding tank (sized for aft drainage zone) and two (2) G/T
holding tank overboard discharge pumps,

A.26
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Vaessal: GALLATIN (378')
System No, 16 (Cont'd)

Drainages

Sewage would be collected,via macerator/transfer pumps, in the
cvaporator feed tank from which it would be transferrcd to the evaporators,
The evaporator feed tank would be pumped overboard or picrside by its
overboard discharge pumps according to prevailing restrictions.,

Galley/turbid drains would gravitate overboaxd and to the holding
tanks for pumping overboard/picrside as described for System No, 1.
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Vessel: GALTATIN (378")

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 2,501 gal, (334 cu, ft.)
Gelley/Turbid Influent Surge Tank 2,335 gal, (312 cu, ft,)
Sludge Holding Tank 1,853 gal, (248 cu, ft.)
Grumman Unit without Incinerator Four (4)
Sewage Holding Tank Overboard Pump Two (2) per tank
G/T Influent Surge Tank Pump Four (4)
G/T Influent Surge Tank Translor Pump One (1) per tank
Sludge Holding Tank Transfer Pump One (1) per tank
Macerator/Transfer Pump Eighteen (18)

Discussion

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

A fresh water sanitary flushing system will be required,

Location of Equipment

In the Sewage Sump and Ejector Room forward it appears that the
following equipment can be fitted: sewage holding tank (sized for the forward
zone), two (2) sewage holding tank overboard discharge pumps, galley/turbid
influent surge tank (sized for the forward drainage zone), three (3) surge tank
pumps (one per Grumman unit), surge tank transfer pump (to sewage holding
tank), three (3) Grumman units, sludge holding tank and a sludge holding tank
transfer pump (to sewage holding tank),

In the aft spaces - Auxiliary Machinery Room No. 3 and the Issue
Room and Commissary Stores - it appears that the following equipment can
be jitted: sewage holding tank (sized for the aft zone), two (2) sewage holding
tank overboard digcherge pumps, galley/turbid influent surge tank (sized for
the aft drainage zone), one (1) surge tank pump (to Grumman feed tank), surge
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Vessel: GALLATIN (378')
Systemi No, 17 (Cont'd)

tunk transfer pump (to sewage holding tunk), one (1) Grummean unit, sludge
holding tank and a sludge holding tank transfer pump (to sewage holding tank),

Drainages

Sewage would becollected in the sewage holding tanks via the 3
macerator transfer pumps and the tank would be dischurged averboard or
plerside via the overboard discharge pumps,

Except for Third Deck drains forward, galley/turbid drains would
gravitate overboard in unrestricted waters and to the influent surge tank for
transfer to the Grumman feed tanks in restricted waters, Third Deck drains
would have to drain to the influent surge tank for transfer to the sewage
holding tenk for discharge overboard. When picrside, all G/T drains would

gravitate to the influent surge tank for transfer to the sowage holding tank for
discharge plerside,

The sludge holding tanks would be pumped to the sewage holding

tank for disposal,
A-29
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Vessel; GALTATIN (378')
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WMS Neo, 18 GATX Reduced Volume Flush M/T Pump Collection/Grumman
Flow Through System for Groy Water/Incincerator for both
Concentrated Black Water and Gray Water Sludge

y
%

E‘ Required

!i Sewage Surge Tank 308 gal, (41 cu, ft,)

% Galley/Turbid Surge Tank 2,335 gal. (312 cu, ft,)
3 Fuel Oil Day Tank 285 gal, (38.1 cu, ft,)
i Grumman Unit with Four (4) with Eight (8)
¥ Incinorators Thiokol Incinerators

r Scwage Surge Tank

Transfer Pump Two (2) per tank

§ Sewage Surge Tank

Overboard Pump One (1) per tank

4 G/T Surge Tank Pump Two (2) per tank

L G/T Surge Tank ,

b Overboard Pump One (1) per tank

i Macerator/Transfer Pump Elghteen (18)

.i|

, Discussion

e

The systemn installation appears to be unacceptable,

For the spaces avallable, it appears impossible to locate all the
cquipment required in an arrangement which would be satisfactory functionally
and accessible for operation, maintenance, and repeir. The addition of pumps
and cight incinerators presents complications, the solutions to which arc not
readily apparent, Howcever, the vessel will be checked to determine the
status of this proposcd system,
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