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PREFACE

The relationship among the volumes of the report is depicted below.

This relationship does not convey all the information contained within each

volume.

' Volume I

Results of Colt and Effectiveness An'lyses and
Seleioon of Optimum Candidate Systems

Effeotiveness Assessment of 1
Candidate Systems

Ij I,
Volume III

InCaallatten AnolyltsPut I - OALLATMN (5718') Put 4, - PAMLICO (ISO-)

pert e - VSan0tar3 (e10e) Put . - WHITI 0ad V(133e)

Development of
Candidate Systems

volume V JVolume V1

Chareaterimtios and Cost: Esimates of Mission Profiles of Selected
Selec:ted Maurine Sanitary Devices U.S. Coast Guard Vessels
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SWAMAHY 01' WMS INSTALL.ATION' COSTS

Vessel:, GALLA\TIN (378')

I1.TYPE: roaldi~rtcJ/ I NS'1AI.-
6 Co1Vany Trcatmcn-rt/Di spuSai 1A ,dit ]I u Ný

V/ Suls' SUbsysteml C,* CS
x (Black) Bak ]Ga

Collect. Ta nk Tank 11001 19 47,260
2Oil Chrysler Holding
2 ecircul. + I-id Tnk Tank 1100 18 42.370
S(Chrysler: Chrysler Holding
3____ + Incin. Tank 100 13 71,220

4 Gravity Grum Flow Holding
Collect. £hru+HldTki Tank 100 17 39, 980

5 Grumma~n) Grumman Flow Thru
4-Holdi k N, /A __

6 Gravity Holding Crum Flow
- Collect. Tank IThru+HlldTn)k N, /A ___

7 Grvity Grum Flow IHolding
Coravcty Thru+Incin.I Tank 1100 17 69,060

8 Grumman Grumman Flow Thru
8 (Grumman + IncineratorN,/
9Vacuum holding Holding -

Collect. Tank Tank - 11100, 21 48,310

10 (bored) Incinerator Holing 100 - _ _ _

Tank_10 21 75,900

GATX Holding
Evap. Tank ____100 17, 47,340

12 Holding Grum Flow
Tank Thru +Hld Tný N, /A __

13 Incinerator Crum Flow NA
i ~~Thru +Incin. N,'

14 M/6r- Holding Holding-
Pump Tank Tank i100 30 47, 710

15 Collect. Incinerator Holding
(GATX) Tank 100 33 78, 120

1G GATX Holding
Evap. Tank _ __100 17 41,720

17 Holding Grum Flow

~ 1Tank____ _hu+l _______N

18 ncnrtrGrum Flow- ____

I_____ Thru + Tncin .

N/A -Not a viable candidate system for this vossol.
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INTRODUCTIO N

OBTECTIVES

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 wastewater management system .
equipments may be installed.

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

Location of black and gray wastewater sources aboard the
vessel.

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

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

0 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.

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

* Development of installation related effectiveness attribute data.

,I-



ASSUMPTIONS

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

APPROACH

The installation analysis was performed in three stages consisting
of a preliminary installation analysis, a shipcheck to establish viable
system/vessel combinations, and an installation cost analysis all of which
are discussed below. Prior to this analysis, visits were made 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
systems, 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, electrical power generation, salt water
systems, fresh water systems, fuel oil systems, etc.), correlation between
actual ship arrangement and that shown in ship's drawings furnished for the
study, relationship of other ship's systems and equipment to the location

2 Best Avai!aboe C



and installation of WMS components to determine interferences 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 wastewater 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 Equipment Requirements form served as
the .:rting point for the cost L;id 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 viable candidate
system and arrangement drawings for the black and gray waste-
water sources aboard the vessel.

Installation related effectiveness attribute r.

Installation cost estimates for each viable candidate system.

Best Availab#e c ,.
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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. Each installation cost element In Figure I
is discussed below.

(a) Piping - Wherever possible and applicable, existing piping runs
were retained for reuse as installed. Pertinent information contained in the
available ship's piping plans was used insofar as practicable. New piping
runs were estimated from these drawings and the system equipment arrange-
ment drawing prepared.

For estimating purposes of this nature, it i1. 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/lb.

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 piping were estimated and a factor of 50% 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 estimating of this nature, it is usual to apply a cost per
pcind figure. It was considered that a good current price of $0.55/lb.
would cover material and labor for fabrication and placing on board. This
does not include the cost of fixing the tanks permanently in place by welding.
This is a separate consideration.

4



WMS INSTALLATION COST ESTIMATES

Vessel

WMS No.

Installation Quantity Required
Cot Element UnLit Assumed Unit Cost (estimated Cost ($)number of units)

$ 4. o0/Lb. (2)
piping(l) Pounds (Materials and Labor)

T(3) $ .55/Lb. (4)
Tank Stee ~ Pounds (Materials and Labor)

Foundations Pounds $ .92/Lb.(Materials and Labor)

Electric $ 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,
deck plating or Feet $ 1.00/Pt.
bulkhead to provide (Labor)
passageway) ... .. .. .. .

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

$S0.0O0/Hr. •)
Cutting Hours (Labor)

Other Man- $15.00/MH
• (miscellaneous Hours (Labor)

handling)

Total Installation Cost ($)

(1) Copper-nickel asumed.
(2) Estmate includes a factor of 80% added to allow for valves, flanges, Atinp, take-down Jointa, etc.
(8) one-quartar inch plate assumed.
(4) Estimate ncloude a factor of $0% added to allow for required stuctural infening for proper support.
(5) Etimaed on the ba of 10% of the weight whic has to be supported.
(6) Sued on an aumed cuLung rate of 50 ft. A/.

Figure 1

INSTALLATION COST ESTIMATE FORM
5



(c) Foundations - Supporting stool structure for all components
of each WM,3 (tanks, pumps, MSD, incinerators, etc.) was estimated as
approximately 10% of the weight which has to be carriud. This is a usual
R110 Of thuLmb11 for" this type of installation. Fabrication ond installation
costs for material and labor were taken as $0.92/1b. based on consideration

of today's -iveragc. costs. The weights wore estimated from thc tank con-
figuraFttion1s and conitents os wetl as U10 coMponent weights given in Volume IV.

Kd Electrical Power Cable - The amount of footage was estimated

from the ship's arrangement plans and the WMS equipment arrangement
drawings prepargd, with allowances for the devious routings which could
be encountered. Since ship alteration work is usually more complex than
new construction, allowance as made for less installation per unit time.
Therefore a cost of approximately $2.00/ft. of cable was used to cover
material and labor.

(e) Miscellaneous 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
varies. 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 cutting was estimated for each system
installation based on the approximate size of the largest component anticipated.
Estimated shipyard cost for such cutting is approximately $1.00/ft.

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

cover material and labor.

(h) Removals - In cases where some existing equipment would have
to be cut and removed from the vessel as no longer required, an estimate
was made as to the approximate length of time it would take a team of two
men to accomplish certain tasks. Estimated factors of $50/hour for cutting
(based on an estimated cutting note of 50 ft/hour) and $15/man-hour (MH) for
miscellaneous handling labor were considered representative of such costs,



(i) Othor Considerations - The installation cost estimates do not
include some shipyard costs which yards to Include as a matter of quoLatlon
to perform a certain ship modification. Such intangiblel ;Would include:

cleaning and gas-freeing itnks, tomporary removals or modifications to
ducts, piping, electric cablc,,, machinery, ship's outfit ur furnishings,
utc. and re-instollation to existing state after the basic modification has
been completed; cleaning, preparing and repainting the compartments and
parts of the steel work distrubed, use of special rigging and shipyard
lifting gear; and other work items which are part of a hipyard's everyday
business and which are normal for them to price out.

If a complete ship alteration price is desired, it would involve draw-

Ing up a complete set of specification and drawings in sufficient detail for
a shipyard's estimating department to analyze at length. If possible, yard
personnel would prefer to visit the vessel for a more accurate cost estimate to

eliminate or minimize costs which it could possibly have to absorb.

One of the most difficult factors to consider and which is not obvious
but which 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 is little or no other work
in the offing, the yard will be inclined to "buy" the Job by bidding lower than
it normally would.

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

LIMITATIONS

The installation cost estimating 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 herein are based on specific vessel conditions, wastewater
management system requirements and the governing installation guidelines
and assumptions. Thvrefore, caution is advised in attempting to use these
estimates directly for vessels and/or systems other than those specifically
included in this study.

1
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PERTINENT VESSEL INFORMATION

GALLATIN (378')

Vessel
Characteristic 

Data

Class WHEC - 721
Hamilton (378') Class

Type High Endurance Cutter

Crew Size 152

Home Port Governor s Island, New York



SHIPCHECK OBSERVATIONS OF EXISTING VESSEL CONDITIONS

GALLATIN (378')

Crew: 152

Waste Sources: (See tabulation sheets for details)

Deck W.C. 's Urinals Showers Lavatories

02 Level 3 - 2 3
Ol Level 2 - 2 2
Main Deck 5 - 4 9
Second Deck 15 7 16 11
Third Deck 3 3 4 3

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 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 Ejcctor Room (5-144-O-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-O-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 stabjlliation
tank (for controlling the ship's stability when rolling), workshops and berthing
compartments.

9
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Gallatin (378') (Cont'zt)

Special Rcmarks

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-zone concept. There are too many corn -
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 thlree times as many forward as aft, and the
sanitary facilities installed show sewage sources approximately two to one and
turbid sources almost three to onc, These factors have been taken into account
when analyzing locations and space 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 simplify locating
waste disposal system equipment by centrally locating it and affording a com-
paratively interference-free place to install it. This, of course 'vould
modify to some extent the constraints which governed the selection and location
of the various system components presented in this study.

In cases where equipment and/or tank space required aft could be
obtained only by taking from the existing commissary stores and issue rooms,
it was decided to leave approximately one-half of the commissary stores room
still assigned for that purpose. Since there is no other space for rcallocation,
the stores coild continue to be located there while permitting these certain
waste management sys- ',ii aft to be considered viable. Some adjustment would
have to he dIcterminct to ascertain the adequacy of the stores space remaining.
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VENTILATION: LOCATION TYPE CFM

04-121-2 Exhaust 350

02-126-2 Exhaust 1276

02-134-1 Recirculating 3500 2333

02-214-1 Repl. Supply 2665 1775

02-214-2 Recirculattong 2000

01-101-1 Repl. Supply 2750 1835

01-101-2 Supply 6545 4350

01-105-1 Repl. Supply 5302 3335

01-106.2 Exhaust 2765

01-134-2 Recirculating 1490

01-207.1 Supply 26000 17334

01-207-2 Supply 26000 17334

1-154-2 Exhaust 1600

1-203-1 Exhaust 1440

1-232-1 Exhaust 26000 17334

1-232-2 Exhaust 26000 17334

1-269-2 Exhaust 5505
1-301-2 Exhaust 5695 3795

I
1-306-1 Repl. Supply 2835 1890
1-306-2 Supply 7410 4950

2- 27-1 Supply 1100

2- 27-2 Exhaust 1100

2- 6E-2 Exhaust 2780 1850

2- 78-2 Exhaust 4300 2867

2-324-1 Supply 1800 900

3- 76-2 Exhaust 5170 3446

3-102.2 Recirculating 2200
3-169-1 Exhaust 3200 2135

3-1e8-1 Supply 3200 2135

12



LOCA'TION 01' BLACK WATER*WASTE SOURCES ABOARD'A VESSEL

Vessel: GALLATIN (WVHEC - 721) - Hamilton (378') Class
Page I of 2 I

S~~Compartment r& omet

" -•No me0

97-102 02 P C.O. WC, WR and SHR 1 0 1

97-102 02 S C.O. WC, WR and SHR 1 0 1
126-131 02 S WC (Passage)

87-94 01 P Engr. Officers' WC, WR 1 0 1
and SHR

87-94 01 S Exec. Officers' WC, WR 1 0 1
and SHR

85-100 1 P Officers' SR WC 1 0 2

85-100 1 S Officers' SR WC 2

100-120 1 P Officers' SR WC 1 0 2

100-120 1 S Officers' SR WC 1 0 2

156-163 1 P Sick Bay WC and Bath

110-120 2 P Meteorologist WC, WR 1 0 3
and SHR

110-120 2 S Passengers' WC, WR 1 0 3
and SHR

120-128 2 P C.P.O SR WCand WR 3 1 15

161-168 2 S Crew's WC, WR and SHR 1 1 10

161-168 2 S Crew's WC, WR and SHR 1 1 10

168-176 2 P Crew's WC, WR and SHR 3 1 30

272-280 2 P Crew's WC, WR and SHR 1 1 10

272-280 2 S Crew's WC, WR and SHR 1 1 10

Sewage (output from commodes and urinals) and garbage slurry.

13
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.OCA'IUN UI- BLACK WATER*WASTE SOURCES ABOARD A VESSEL

Vessol: GALLATIN (WHEC = 721) -Hamllton (378') Class Page 2 of 2

0 ~0 0

28o-288~~~~~ag 2 f CrwsW,2 adSP 313

1.371 , 3 p C -•cot pa tmo n t /.' /C Co/et

S.. _. _._...... __.__..,_ _ __ _,]

280-288 2 P Crew's WC, WR and SHJ• 3 1 30.*1

137-143 3 P Crew's WC, WR and SHR 1 1 10'I"1137-143 3 S Crew's WC, WR and SHR 1L 10

144-152 3 P Crew's WC, WR and SHR 1 1 30

r

* Sewage loutput from commodes and urinals) and garbage grinder slurry.
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ILOCATION UPl (GRAY WAI:l WAý-Fr SOLuMC ;I:.; ABJAI.) A VES(;.IE.

Vessel: GALLATIN (WHEC - 721) - Hamilton (378') Cldss Page 1 of 3

I1 (CComn pa rtm ie nt / W s te
Nomo Cor n "entsNao•n u Source

CC

97-102 02 P C.O. WR Shower (1)

97-102 0? P C.O. WR Lavatory (1)

97-102 02 S C.O. WR Shower (1)

97-102 02 S C.O. WR Lavatory (1)

120-131 02 P C.O. Pantry Sink (1)

120-131 02 P C.O. Pantry Drain from
refrigerator

120-131 02 S WC (Passage) Lavatory (1)

87-94 01 P Engr. Officers' WR Shower (1)

87-94 01 P I Engr. Officers' WR Lavatory (1)

87-94 01 S Exec. Officers' WR Shower (1)

87-94 01 S 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 S 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 S Officers' ' R Lavatories (2)

156-163 1 P Sick Bay Beth Lavatory (1)

156-163 1 P Sick Bay Bath Bath Tub (1)

222-234 1 S Scullery Sink (1)

225-227 1 S Passage Way Slop Sink

* Galley and turbid wastewater. 15



LOCATION 01' GRAY WATER*WASTE SOURCES ABOARD A VESSEL

Vessel: GALLATIN (WiHEC - 721) - Hamilton (378') Class Page 2 of 3

00

..U . o "q4 Wa ~ tll 7Va ste
•"Name Source Cam'Tents

222-234 1 S Scullery Dishwasher (1)

222-234 1 S Scullery Garbage Grinder

264-285 1 S Galley Kettles (4)

269-285 1 P-S Mess Deck Drain (3)

264-285 S Galley Garbage Disposal

264-285 1 S Galley Sinks (3)

72-96 2 P Laundry Washing Mach (2)
overboard machine

110-120 2 P Meteorologist SR WR Showers (2)

110-120 2 P Meteorologist SR WR Lavatory (1)

110-120 2 S Passengers' SR WiF Showers (2)

110-120 2 S Passengers' SR WR Lavatory (1)

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

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

120-134 2 S C.P.O. SRWR Showers (2)

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

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

161-168 2 S Crew's WR Shower (1)

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

168-176 2 P Crew's WR Showers (2)

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

272-280 2 P Crew's WR IShower (1)

272-280 2 P Crew's WR Lavatory (1)

* Galley and turbid wastewater. 16

A
L "..p-iZZ~fA~~~



*!

LOCATI(N OP CRAY WATER WASTE SOURCES ABOARD A VESSEL

Vessel: GALLATIN (WHEC - 721) - Hamilton (378') Class Page 3 of 3

o /-
o Compartment Waste

0 4:7 -1com~nents
Nanio Sourc(:

272-280 2 S Crew's WR Shower (1)

272-280 2 S Crew's WR Lavatory (1)

280-288 2 P Crew's WR Showers (2) ,

280-288 2 p Crew's WR Lavatory (4)

187-144 3 P Crew's WR Shower (1)

137-144 3 P Crew's WR Lavatory (1)

137-144 3 S Crew's WR Shower (1)

137-144 3 S Crew's WR Lavatory (1)

144-152 3 P Crew's WR Showers (2)

144-152 3 P Crew's WR Lavatory (1) 4
144-168 5 Forward Sewage DLsp. Tank

1300 gals.

272-280 3 Aft Sewage Disp. Tank
500 gals.

* Galley and turbid wastewater.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHEOKS 1

Vessel: GALLATIN (378')

WMS No. I Full Volume Flush Gravity Collection/riolding Tank for
Black Water/I-iolding Tank for Gray Water

Required

Sewage Holding Tank 7,781 gal. (1040 cu. ft.)
Galley/Turbid Holding Tank 22, 230 gal. (2972 cu. ft.)

Sewage Holdng Tank Two (2) per tank
Overboard Pump ,

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 I
(a) Forward of Frame 192

It appears that the sewage holding tank capacity required for this
forward zone (approx. 5184 gal.) can be installed in the Sewage Sump and Ejector *1
Room. The tank would be approximately 9'-6" L x 12'-3" W x 6' H. .I

There does not appear to be sufficient space available to fit all
the required galley/turbid holding tankage. It is estimated that tankage for
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' Lx 9'Wx 6' H.

28
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Vessel: GALLATIN (378')

System No. I (Cont'd)

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

(c) Some existing equipment will have to be relocated to accommodate
the Installation.

Drainagus

(a) Forward of Frame 192

All sewage would gravitate to the holding tank for pumping
overboard or pierside 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

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-
vailing restrictions.

29
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WMS INSTALTATION COST ESTIMATES

Vessel GALLATIN (378')

WMS No. 1

Installa tion I Quantity Required
Cost Element Unit Assumed Unit Cost (estimated Cost ($)

number of units)

$ 4.50/Lb. (2)
Piping(l) Pounds (Materials and Labor) 4, 570 20, 565

(4)
Fondtin10)rd $ .92/Lb.1180092

Tank Steel( Pounds 16 718Lb (,19
(Materials and Labor)

Foundations Pounds 1187 10,Lb 921
(Materials and Labor) I,801,2

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 1,100 2,200

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 65 976
components, etc.)

Access Cuts (in hull, , i
deck plating or Feet $ 1.00/Ft. 105 105
bulkhead to provide (Labor)
passageway)
Welding Feet $ 6. O0/Ft.

(Materials and Labor) 225 1,350

$50.00/Hr. (Cutting Hours 30 1,500S~~~(Labor) 3 0

0
8 Other Man- $15.00/MHS(miscellaneous Mn- 15O/V•

hamcllnes Hours (Labor) 30 450
handling)

Total Installation Cost ($) 47,261

(1) Copper-nickel assumed.
(2) Estmate includea a factor of 60% added to allow for valves, flanges, ftttinp, take-down Joints, etc.
(3) One-quarer inch plate assumed.
(4) Estimate Include- a factor of 30% added to allow for required structural siffening for proper support.
(5) rmatad on the bauis of 10% of the weight which has to be supported.
(6) Based on an asumed cuttng rare of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GALTATIN (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 ,
R..d

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

Chrysler Model and Quantity
Option A Option B

Separation Tank One (1) - B Three (3) A/B
Fluid Maintenance Module One(l) - B
Pump Package One (1) - B
Oil Accumulator One (1) - 46,8 cu. ft.
Fluid Maintenance and

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 Ejector 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 is estimated that tankage for approximately 1571 gal.

can be fitted alongside the sewage holding tank. The tank would be approximately

7' Lx 5'W x 6' H.

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

33



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 adjacent to the Issue Room.
The tank would be approximately 6' L x 9' W x 6' H.

The remaining Chrysler set 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 oi the existing equipment will require relocation.

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.

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 (3 78')

WMS No. 2

Installation ... i Quantity Required
Unit Assumed Unit Cost (estimated Cost ($)Cost Eementnumber of units)

Pounds $ 4.50/Lb. (2)
(Materials and Labor) 5,390 24, 255

Tank Steel~ Pounds $ 55/Lb. (4)

(Materials and Labor) 10,085 5,547

Foundations Pounds $ 692/Lb. (7(Materials and Labor) 6,555 5,755

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 1,375 2,750

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 65 975
components, eta.)
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 85 85
bulkhead to provide (Labor)
passageway)

$ 6.00/Ft.
(Materials and Labor) 175 1,050

$50.00/Hr. •Cutting Hours (Labor) 30 1,500

0 Other

Man- $15. 00O/MES(miscellaneous Mn Z5 0X-

handling) Hours (Labor) 30 450

Total Installation Cost ($) 42,367

(1) Copper-nlckel assumed.
(2) Eismate Includes a factor of 50% added to allow for valves, flanges, ftting. take-down Joints, etc.
(5) One-quarter inch plate assumed.
(4) EWimate includes a factor of 3O, added to allow for required sructural itffaming tro proper support.
(5) Etimated on dte bads of 101 of the weight which has to be supported.
(6) Based on an assumed cutting rate of S0 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GALLATIN (378')

WMS No. 3 Full Volume Flush Oil 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 T,;,r! (2) - Mode] 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 One (1) 46.8

cu. ft.
Fluid Maintenance and

Pump Package Three (3) - A
Pump Package One (I) - B
Fluid Maintenance Module One (1) - B

Sludge Holding rank
Transfer Pump One (1) per tank
Overboard Pump One (I) per tank

Galley/Turbid Holding Tai:k
Overboard Pump Two (2) per tank

Discussion

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

This system is essentially the same as System No. 2 except that in
place 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. 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 Mac]inery Room No. 3. Its sludge
holding (surge) tank would bc fitted in the adjace-t Issue Room.
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Vessel: GALLATIN (373')

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 zone a tank of
approximately 2424 gallons (6' L x 9' W x 6' H) would be located in the comr-
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 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.

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

ns.....on.. IQuantity Required
CostElemnton Unit Assumed Unit Cost (estimated Cost ($)
Cost Element number of units) __

$ 4.50/Lb.
Piping() Pounds (Materials and Labor) 12,560 56,520

Tank Steel(m Pounds $ .55/Lb. 6,703,1
(Materials and Labor) 6,570 3,614

Foundations Pounds (Mteral and Labor)4,550 4,186

Electric Feet $ 2.0iFt.
Cables (Materials and Labor) 1,375 2, 50

Miscellaneous
Installations (pumps, Man- $15,00/MH
motors, skid-mounted Hours (Labor) 65 975

components, etc.)
Access Cuts (in hull,
deck plating or Feet $ 1.0 O/Ft. 115 115
bulkhead to provide (Labor)
passageway) .. ...

$ 6.00/Ft.Welding Feet (Materials and Labor) 185 1,110

$50.00/Hr. Cr;)
Cutting Hours (Labor) 30 1,500

- - - ------------------------------------------------ ------------------

SOther Man- $15.00/MN
. (miscellaneous Hours (Labor) 3M 450

handling)

Total Installation Cost ($) 71, 220

(1) Copper-nickel auumed.
(2) Estimate Includes a factor of 50% added to allow for valves, flanges, firting, 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. /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" L x 3'-9" W x 5' H
Sludge Holding Tank 434 gal. 3'-6" L x 3'-6"W x 5' H
Galley/Turbid Holding Tank 1750 gal. i0' L x 4' W x 6' H

The associated pumps would be located functionally near equipment
served.
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Vessel: GALLATIN (378')

System No. 4 (Cont'd)

(b) Aft of Frame 192

The second Grumman unit and the sludge holding tank would be
located in the Issue Room; the inffluent surge tank adjacent in Auxiliary Machinery
Room No. 3; the galley/turbid holding tank in the Commissary Stores, space.

Tank capacities and sizes would be approximately as follows:

Sewage Influent Surge Tank 265 gal. 2' L x 3'-6" W x 5' H
Sludge Holding Tank 217 gal. 2' Lx 3'W x 5' H

Galley/Turbid Holding Tank 2020 gal. 5' Lx 9' W x 6' H

The associated 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. I.
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WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (3?C" ._

WMS No. 4

Installation Quantity Required

Cost Element Unit Assumed Unit Cost (estimated Cost
I nt mber of units)

o $ 4.50/Lb. (2)
Piplng(1 ) Pounds (Materials and Labor) 4,465 20,093

Tank Steelms Pounds $ 10,935 6,015
(Materials and labor)

$ .92/Lb. (5
Foundations Pounds (Materials and Labor) 6,215 5,718

Electric Feet $ 2. 00/Ft. 1,650 3,300
Cables (Materials and Labor)

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 90 1,350

components, etc.) .
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide (Labor)

passageway)
$ 6.00/Ft.

Welding Feet (Materials and Labor) 240 1,440

$50.00/Hr. (6)
Cutting Hours (Labor) 30 1, 500

f0 Other Man- $15.00/MAS(miscellaneous Ma- $.0/
Hours (Labor) 30 450

handling)

Total Installation Cost ($) 39,981

(1) Copper-nickel auumed.
(2) Estimate includes a factor of 50% added to allow for valves, ftages, Attinp, 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) Witlmated on the basis of 1016 of the weight which hu to be supported.
(6) Based on an assumed cutting rate of 80 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GALLATIN (378')

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

Black and Gray Waters

Influent Surge Tank 3,128 gal. (418 cu. ft.)
Sludge Holding Tank 2,501 gal. (334 cu. ft.)

Grumman Unit without Incinerator Five (5)
Influent Surgc Tank Pump Five (5)
Influent Surge Tank Overboard Pump Two (2) per tank
Sludge Holding Tank Transfer Pump Five (5)

Discussion

The system is not a viable candidate.

Due to the zoning requirements for the vessel, the best distribution
proportions for the five 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
zone,

There does not appear to be sufficlent room in the forward space
for tlree Grumman units, an influent surge tank, sludge holding tanks, three

surge tank transfer pumps (to feod the Grumman unit), two surge tank over-
board discharge pumps and sludge holding tank transfer pump(s).

The situation aft is similarly very tight and cannot support a
practicable arrangement.
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F DISC USSIC;*4 ?-1,1 ?JSTALLATION B3ASED ON SIIIPOHECKS
Vessel: GALIATIIN (3i:11)

WMS No. 6 Full Volume Flush Gravity Collection/H-olding Tank for
B~lack Water/Gru4mman Flow Through System with

Sludge 1{olditng Tank for Gray Water

kAequired
O/T Influent Surge Tank 2,335 gal. (312 cu. ft.)Sewage Holding Tank 7,781 ga. (1040 cu. ft.)Sludge Holding Tank1,83gl(28c.f)
Optional Combined Sewage/Sludge1,83g.(28c.f)Holding Tank 9,633 gal. (1288 cu. ft.)

Grum-man Unit without Incinerator Four (4)Sewage Holding Tank Overboard Pump Two (2) per tankInfluent Surge Tank Pump Four (4)Influent Surge Tank Transfer Pump One (1) per tankSludge Holding Tank Transfer Pump One (1) per tank

Discussion

The system is not a viable candidate.

The situation Is the some as for System No. 5; that Is, there isinsufficient space available in each zone to permit a practicable arrangementfor all the equipment required.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: (;ALIAIJN (378')

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

Tank for Gray Water
Rcquired

Galley/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)
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

Discuss ion

The system is considered to be a viable candidate,

The system is similar to System No. 4 except that an incinerator
is being substituted for the sludge holding tank. The inciinerators would be
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 incinerator may require additional fire protection
equipment and modification of the ventilations system for the space.
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WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (378')

WMS No. 7

Installation Ui Asue... Quantity Required C "'Cos Eemntunit Assumed Unit Cost (estimated cost($
Cost Element Cnumber of units)

Pipin, 1 ) Pounds ,$ 4 0S /Lb . (
Piping(l) Pounds (Materials and Labor) 11,430 51, 435

Tank Steelm Pounds $ .55/Lb. 84 ,(Materials and Labor) 8,995 4,948

Foundations Pounds $ .92/Lb.(Materials and labor) 5,720 5,263

Electric Feet $ 2. O0/t.
Fet1,525 3,050Cables (Materials and Labor)

Miscellaneous
Installations (pumps, Man- $15.O0/MH
motors, skid-mounted Hours (Labor) 75 1,125
components, etc.) ....
Aocess Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide (Labor)
passageway) (Labor)

$ 6.00/Ft.
Welding Feet (Materials and Labor) 195 1,1 70

$50.00/Hr. (0)
Cutting Hours (Labor) 30 1,500

Sother Man. $15.00VIH
(miscellaneous Hours (Labor) 30 450
handling)

Total Installation Cost ($) 69,056

(1) C;opp..-nickel Amumed.
(2) wdrnate Includu a factor of 60% added to allow fbr valves, f•angs, fttinm, take-down Joins, etc.
(5) 0mm-quarter inch plate asunmd.
(4) mifratae includes a factor of 30% added to allow for required structural stiffeing for proper support.
(6) Estmated on the beds of 100o of thq weight which has to be supported.
(6) Based on an assumed outing rate of 50 ft. Ahr.
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1
DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: GAIJ.ATIN (37W')

WMS No. 8 Full Volume Flush Gravity Collectlon/Grumman Flow Through
System with Sludge Incinerator for Combined

Black and Gray Waters

Required

Influent Surge Tank 3,128 gal. (418 cu. ft.)
Fuel Oil 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 is not a viable candidate,

There is not sufficient space available in each zone for the equipment
required for a functional arrmagurnent, especially the Grumman units. .
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PISCUSSION Or INSTALLATION BASED ON SHIPCHECKS

Vessel: GALýT'IN (378')

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

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

Pump Two (2) per tank

Discussion

The system is considered to be a viable candidate subject to certain
cons iderations.

Reuse of existing 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' L x 5' W x 6' H
Galley/Turbld Holding Tank 2244 gal. 10' L x 5' W x 6' H

(b) Aft of Frame 192

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

Issue Room

Vacuum Collection Tank Ass'y 120 gal.
Sewage Holding Tank 7 63 gal. 4'-4" L x 4'-4" W x 5'-6" H
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Vessel: GALLATIN (378')

System No. 9 (Cont'd)

Comminissary Stores

Galley/Turbid Holding Tank 2424 gal. 6' L x 9' W x 6' H

(c) The associated pumps would be located near the equipment
served, in the Sewage Sump and Ejector Room and in Auxiliary Machinery
Space No, 3.

Drainages

Sewage would collect by vacuum in the vacuum collection tanks for
transferral to the sewage holding tanks for" discharge overboard or plerside
according to prvailing restrictions.

Gallcy/turbid drains would gravitate for disposition as described for
System No. 1.

Specint Remarks

In order to satisfy the requirements of a two'zone ship a VOT is
recommended for each zone. If only one is fitted as originally consldered, an
undesirable and impracticable piping arrangement would have to be fitted
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 areas, shops, engine i'oom, fuel tanks, flume
tanks, etc. to interconnect the two zones. By ad&ý , the VCT aft the situation
is simplified and the two zone separation is maintai:ied with no intervening
piping.
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WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (378')

WMS No. 9

Installation Quantity Required
Cost Element Unit Assumed Unit Cost (estimated Cost ($)

number of units)

Piping(1 ) Pounds (Materials and Labor) 6, 120 27,540

J3) $ 4.65/Lb.
Tank Steel(3• Pounds $ .55/Lb. (4)

(Materials and Labor) 12,165 6,691

$ .92/L.b."()

Foundations Pounds (Materials and Labor) 7,605 6, 997

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 1,375

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 65 975
components, etc.) ..... ..........
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide (Labor)
passageway) -.. .. .

$ 6.00/Ft.25

Wel~ng Feet (Materials and Labor) 215 l, 290

$50.00/Hr. (6)
Cutting Hours (Labor)30 1,500

Other Man- $15.O 0/4H
S(miscellaneous 30 450handling)Hours (Labor) 3 5

handling)

Total Installation Cost (S) 48,308

(1) Copper-nickel asumured.

(2) Esdtmate inoludes a factor of 50% added to allow for valve, flangeL, Attinge, take-down Joints, etc.
(3) one-quanex inch plate assmed.
(4) Estimrate includes a factor of" 305 added to allow for reqtdreld 1suucrural Itiffening fbr prope support.

(5) Estimated c,. the basis of 10% of the weight which has to be suppored.
(6) Based on an asumed cuttng rate of 50 ft. /hr.
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DISCUSSION OF INSTALLATION B.ASED SHIPCHECKS

Vessel: CAI.I.AT'IN (37U8') h

WMS No. 10 JERED Reduced Volume Flush Vacuum Collection/Incinerator
for Concentrated Black Water/I-iolding 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 Oil Day Tank 154 gal. (20.6 cu. ft.)

Incinerator 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.

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 associated with the aft zone 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 samne as System No. 9.

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

Installation of an incinerator may require additional fire protection 4

equipment and modification of the ventilation system for the space.
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WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (378')

WMS No. 10

Installation Quantity Required
Cost Element Unit Assumed Unit Cost (estimated Cost ($)

number of units)

$ 4.$o/Lb. (2)
Piping(I) Pounds (Materials and Labor) 13,515 60,818

Tank StealO) Pounds $ .55/Lb. (4)

(Materials and Labor) 8,150 4, 483

$ .92/Lb. (3)
Foundations Pounds (Materials and Labor) 5, 770 5, 309

Electric Feet $ 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, etc.)
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide
passageway)(Lbr

$ 6.00/Ft.
Welding Feet (Materials and Labor) 175 1,050

$50.00/Hr. 3)Cutting Hours (Labor) 30 1,500

0 SOther
S(miscellaneous Man- $15.00/MH

h Hours (Labor) 30 450Shandling)

Total Installation Cost ($) 75, 900

(1) Copper-nickel Assumed.
(2) Estimate includes a factor of M0% added to a&iow for valves, flanges, fitting, take-down joints, etc.
(3) One-quater Inch plate assumed.
(4) Esmate Includes a factor of 30% added to allow for required stcrural Stiffening for proper support.
(5) Estimated on the basis of 10076 of the weight which has to be supported.
(6) Based on an assumed cutting rate of 50 ft. /hr.
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DISCUSSION o0 INSTALLATION BASED ON SHIPCHECKS

Vessel: C;All\I'IN (378')

WMS No. 11 JERED Reduced Volume Flush Vacuum Collection/GATX
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)
Galley/Turbid I lolding Tank

Overboard Pump Two (2) per tank

Discussion

The system is considered to be 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.

Location of Equipment

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

(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.
Galley/Turbid Holding Tank 1346 gal. 6' L x V W x 6' 1-
Four (4) Evaporators with their Catalytic Oxidizers
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Vessel: GALIATIN (378') H
System No. 11 (Cont'd)

(b) Aft of Ii,'rdo 192

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

Issue Room: Vacuum Collection Tank Ass'y 120 gal.
In Auxiliary Machinery Room No. 3: Two (2) Evaporators with

their Catalytic Oxidizers
In Commissary Stores: Galley/Turbid Holding Tank 2424 gal.

6' Lx 9' W x 6' H

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

(d) The evaporator installation in the Issue Room aft could be a
Slittle tight anxd wouhld require special consideration in view of all the piping

required,

Drainag"s

Sewage would be collected from the various zone spaces in the VCT
for that zone from which it would be transferred to the evaporators.

All galley/turbid drains, 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 tatks in the zones forward and aft of Frame 192.
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WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (3 78')

WMS No. 11

Installation Quantity Required
Cost Element Unit Assumed Unit Cost (estimated Coat Cs)

___________________number of units) _____

PlplngFounds $ 4.50//b. b
- (Materials and Labor) 7,495 33, 728

S(4)

Tank Steep) Pounds 6,390 3,515(Materials and Labor)

$ .92/Lb.MFoundations pounds 5,9 4,867M
(Materials and Labor) 5,290 4,867

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 825 1,650

Miscellaneous
Installations (pumps, Man- $15.00/Mi
motors, skid-mounted Hours (Labor) 35 525
components, etc.)
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide (Labor)
passageway) -

Welding Feet $ 6.00/Ft.
(Materials and Labor) 165 990

$50. 00/Hr. (3)

Cutting Hours (Labor) 30 1,500

i Other
(miscellaneous Man- $15.00/M}
h(ielan es Hours (Labor) 30 450
handling)

Total Installation Cost ($) 47,340

(1) Copper-nickel Assumed.
(2) Estimate includes a factor of 501% added to allow fbr valves, flanges, ftings, take-down Joints. ete.
(3) One-quarter Inch plate Assumed.
(4) Estimate Includes a factor of 30% added to allow for required structural stiffening for proper support.
(8) Eslmated on the basis of 101o 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 INSTALIATION BASED ON SHIPCHECKS

Vessel: CALIATIN (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
Reguired

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.
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 is not considered to be a viable candidate.

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

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

associated with the tanks.

All this equipment cannot be arranged functionally and accessibly
in the limited space available.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: CALIATIN (37t.')

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.)
Vacuum Collection Tank Assembly One (1) 200 gal. and One (1) 120 gal.
Fuel Oil Day Tank 285 gal. (38.1 cu. ft.)

Grumman Unit with Incinerators Four (4) with Eight (8)

Thiokol Incinerators

Vacuum Collection Tank Transfer Pumps Four (4)
Influent Surge Tank Pumps Four (4)
G/T Holding Tank Overboard Pump Two (2) per tank

Discussion

The system is not considered to be a viable candidate.

The system is sirnflir to a large extent to System No. 12, except i

that sewage holding tankage has been deleted but eight incinerators have been
added. Therefore, the same ovwr-crowded conditions are apparent, complicated
by the requirement of fitting a large quantity of incinerators and running their
stacks to the weather. Space aboard the vessel is very much at a premium. .

ii
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: CAIATIN (3781)

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

for Gray Water

Rpluied

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 essentially 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 sare as discussed for System No. 1.

Equipment would be located as follows:

(a) Forward of Frame 192

In Sewage Sump and Ejector Room:
Sewage Holding Tank 1668 gal. 9' Lx 5' W x 5' H

Galley/Turbid Holding Tank 2693 gal. 12' L x 5' W x 6' H

(b) Aft of Frame 192

In Auxiliary Machinery Room No. 3-Sewage Holding Tank
830 gal., 4' L x 5'"6" W x 6' H.

In Issue Room and Commissary Stores-Galley/Turbid Holding Tank
3994 gal., Ell Shaped, 13' L x 9' W x 6' H.

(c) Pumps would be located near their respective tanks.
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WMS INSTALLATION COST ESTIMATES

Vessel GALLATIN (3 78')

WMS No. 14

S...... Qua ntity Required.'
Installation Unit Aosumed Unit Cost (estimated Cost
Cost Element number of units)_ _

$ 4.60/Lb. (2)
Piping(l) Pounds (Maerilba Labor) 5,600 25, 200

(Materials and Lbr

Tank Steal(3) Pounds $ .55/Lb. (4)
(Materials and Labor) 14,100 7,755

Foundations Pounds $ .92,/Ub (9) 8,520(Materials and Labor) 9,260 8,520

Electric Feet $ 2.00/*Ft.
Cables (Materials and Labor) 1,100 2,20

Miscellaneous -,-

Installations (pumps, Man- $15.00/MH i

motors, skid-mounted Hours (Labor) 35 525

components, etc.) '"__ _

Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide (Labor)
passageway)

$ 6.00/Ft.
Welding Feet (Materials and Labor) 240 1,440

$ 50. 00/Hr. ((0)
Cutting Hours (Labor) 30 1,500

0 Other Man- $15.00/mivu
S(miscellaneous(ican eous Hours (Labor) 30 450

handling)

Total Instdllation Cost ($) 47, 705

(1) Copper-nickel assumed.
(2) Estimate includj a factst of 50% added to allow for valve.s. flanges, fittings, take-down Joints, etc.
(3) One-quarter Inch plate assumed.
(4) rstimate Includes a factor of 30% added to Allow for required stzuctural stiffening for piojeer support.
(5) Estimated on the basis of 10% of the weight which has to be supported.
(6) Based on an assumed curttig rate of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS :1

Vessel: GAJIATIN (378')

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

Required

Incinerator Feed Tank 300 - (40 cu. ft.)
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)

Incinerator Feed Tank Overboard Pump Two (2)
G/T Holding Tank Overboard Pump Two (2) per tank
Macerator/Transfer Pump Eighteen (18)

Discission

The system is considered to be a viable candtdate subject to certain

A fresh water sanitary flushing system would be required.

Location of Equipment

For the reasons given in the "Special Remarks" under System No. 9,
two independent zones have been suggested for this system. Therefore, ai
incinerator and its feed tank and pumps have been ailocated for each zone, in
lieu of the original concept of only one of each piece of equipment. Therefore
equipment and locations would be as follows:

(a) Forward of Frame 192

In Sewage Sump and Ejector Room:

Ircineiator Feed Tank 300 gal., 3' Lx 3'W x 4'-6" II
Incinerator
Galley/Turbid Holding lank 2093 gal., 12' L x 5' W x 6' H
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Vessel: GALIAI'IN (378')

SVstcin No. 15 (Cont'd)

(b) Aft of Frame 192
In Auxiliary Machinery Room No. 3-Incinerator
In Issue Room and Commissary Stores

Incinerator Feed Tank 150 gal. 2' L x 2' W x 5' H
Galley/Turbid Holding Tank 4668 gal. 13' L x 8' W x 6' H

(c) Pumps would be located near the tanks served,

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

Drainages ]
All sewage would be collected by macerator/transfer pumps for

discharge to the respective incinerator feed tank and disposition in the incinerator.
The incinerator feed tank would be pumped ovcurboard or to pierside 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 ESTIIMIATES

Vessel GALLATIN (378')

SWMS No. 15

Installation Quantity Required

Cost Element Unit Assumed Unit Cost (estimated Cost ($)
number of units)

Piping Pounds $ 4.S0/Lb. (2)
(Materials and Labor) 12,505 56,273

Tank Steep)3) Pounds $ .75/Lb. 1 (4)(Materials and Labor) 2,760 7,018

Fdatin$ .92/ . (5)
Foundation= Pounds (Materials and Labor) 8,455 7, 779

Electric $ 2.00/Ft.

Cables (Materials and Labor) 1,375 2,750

Miscellaneous
Installations (pumps, Man- $1S.00/ME
motors, skid-mounted Hours (Labor) 65 975
components, etc.) -

Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide (Labor)
passageway) .... ..

Welding Feet $ 6.00/Ft.
(Materials and Labor) 210 1,260

$50. O0/Hr. (U)
Cutting Hours (Labor) 30 1, 500

SOther
(miscellaneous Man- $I15.00/MM
handling) Hours (Labor) 30 450

Total Installation Cost (S) 78,120

(1) Copper-nickel assumed.
(2) Esd•mate Includes a factor of 50% added to allow for valves, flanges, fttings, take-down Joint, etc.

(3) OMe-qusrter Inch plato assumnd.
(4) Estimate includes a factor of 30So added to allow for required stuctural stiffening for proper support.
(5) F.trmAted on the bads of 10% of the weight which has to be supported.
(6) Dosed on an assumed cutting rate of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: (ALTA"rIN (371')

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

for Gray Water

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

Discussion

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

In Sewage Sump and Ejector Room
Evaporator Feed Tank 200 gal., 3' L x 3' W x 3' H
Galley/Turbid Holding Tank 1346 gal., 6' L x 5' W x 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' L x 2'W x 3'-6" H

In Issue Room: Evaporators -Two (2) with Catalytic Oxidizers
In Commissary Stores: Galley/Turbid Holding Tank-

2424 gal., 6' Lx9'Wx 6'H
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Vossel: GALLATIN (37P')

Systcim No. 16 (Cont'd)

(c) PuI1mp)S wVOuhI IIL'Q IOCated ii'r the c quipmwit surved.

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 bc pumped overboard or pierside by its overboard discharge
pumps according to prcvJaling restrictions,

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

I
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wMv6 Mt'TALIATION COST ESTIMATES

Vessel GALLATIN (378')

WMS No. 16

Installation Quantity Required I
Cost Element Unit Assumed Unit Cost (estimated Cost ($)

number of units)

"Piping(") Pounds $ 4.50/Lb. (2)

(Materials and Labor) 5,710 25,695

Tank Steelm3 Pounds $ 6,3 (4)(Materials and Labor) 6,393 3,515

$ .92/Lb. (5)
Foundations Pounds (Materials and labor) 5,250 4, 830

Electric Feet $ 2. O0/Ft.
Cables (Materials and Labor) 1 650 3,300

Miscellaneous
Installations (pumps, Man- $1$.00/MH
motors, skid-mounted Hours (Labor) 80 1,200
components, etc.) __ _

Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 115 115
bulkhead to provide (Labor)
passageway) -.... ......

$ 6.00/Ft,
Welding Feet $60/t

(Materials and Labor) 185 1,110

$50.00/Hr. (
Cutting Hours (Labor) 30 1,500

>---- -- -- -- ------------ - -- -- -- ---- -- -- ----- - -- --------- -- ----
Other Man- $15.00/MI-I

= (miscellaneous
handling) Hours (Labor) 30 450

Total Installation Cost ($) 41,715

(1) Copper-nickel astumed.
(2) Fidmate Includes a factor of 50% added to allow for valves, flanges, fittngm, take-down Joints, etc.
(3) Owe-quarter inch plate assumed.
(4) smitte includes a factor of 30% added to allow for required smtuctural sulffening for proper support.
(5) Etlmated on the basi of 10016 of the weight which has to be supported.
(6) Based an an Assumed cutting rate of 80 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: (CAI,[A'IIN (7 '

WMS No. 17 GATX7Reduced Volume Flush M/T Pump Collection/Holding

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

Suwagre 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 without Incinerator Four (4)
Sewage Holding Tank Overboard Pump Two (2) per tank
G/T Influent Surge Tank Pump Foer (4)
G/'F Influent Surge Tank Transfer Pump On, (1) per tank
Sludge Holding Tank Transfer Pump One (1) per tank
Macerator/Transfer Pump Eighteen (18)

D.scussion

The system is not considered to be a viable candidate.

There does not appear to be sufficient space forward or aft to permit
a practicable and functional arrangement of equipment required for each zone.
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DISCUSSION OF INSTALLATION BASED ON SIIIPCHECKS

Vessel: CA1,IATIN (37W')

WMS No. 18 GATX Reduced Volume Flush M/T Pump Collectlon/Grumman
Flow Through System for Gray Watet/Incincerator for both

Concentrated Black Water and Gray Water Sludge

1iequir __d

Sewage Surge Tank 308 gal. (41 cu. ft.)
Galley/Turbid Surge Tank 2,335 gal. (312 cu. ft.)
Fuel Oil Day Tank 285 gal. (38.1 cu. ft.)

Grumman Unit with Incinerators Four (4ý 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 Surge Tank Pump Two (2) per tank

G/T Surge Tank Overboard Pump One (1) per tank
Macerator/Transfer Pump Eighteen (18)

Discussion

The system is not considered to be a viable cwididate.

For the spaces available, it appeacs impossible to locate all the
equipment required in an arrangement which would be satisfactory funetiunally
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 GAILLATIN (378') Sheet I of 10

MWE I - ADAPTABILITY FOR SHIPB1OARD INSTAIlATION

INSTALLATION C HARACTERIS'TIC

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

(a) Actual enpacity of WMS equals or exceeds required capacity for vessel.
(b) WMS marginally suitable for vessel (has 95-99% of required capacity).
(c) WMS capacity Izrufficlent for vessl (leu than, 96% of required capacity).

NIS• # 2 3- 4 5_ 8 1 7 s 9 1o1 _ 11 1 121 3 114 1 15 16 IS 11 1 I

D- a I a I - .I N.A A iAI a i N/A N/A I A , N NIA

112 Required gray water handling capacity for vessel versus actual capacity of WMS

(a) Actual capacity of WMS equals or exceeds required capacity for vessel,
(b) W:.IS marginally suitable for vessel (has 95-99 of requIred capacity).
(c) WMS capacity Insufficient for vessel (less than 9Vi of required capacity).

1A, IlS # 1 2 1 8 4 15 0 7 8 19 110 11 1'2 13 14 15 [IG 17- 18'

Data c _ Lj]N.L N/A c N/A c c [ IN/I NIA c N1A NIA

13 Extent of additional support systems or equipment required to accommodate WMS( 1 .

(a) No additional support systems or equipments required.
(b) Some additional support systems or equipments required. ")
(0) Many additional support systems or equipments required. (3)

()Exampleas. Fireflghting system must be Installed with Incinerator,
. Bilge alarm required if large tank ts Installed above bilge.
. Compressor required on vessels that do not already have one.
, Detectors of toxdc or noxious gases should be Installed with any' sytrem thlat, as an inherent design

feature, uses such gases in processiig wastes.
(3) Need for support systemr/equipment does not significanly reduce WMS suitability for on-board InsinUation.
(3) Suitability of WMS for Installation on vessel significantly reduced,

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

Data 11 b b b b N/A N/A b N/A b b b I/A N/A b b b N/A NA

2 L Extent of fixture modification required for WMS Installation

(a) No fixtures need modification or replacement,
(b) Some fixtures need modification or replacement.
(c) All commodes need replacement and modification of urinal-associated equipment (eCg., urinal discharge valves)

is required.
(d) All fixtures need replacement or modification cc.g., replacement or commodes and urinal flushometers).
(a) All fRxutres need replacement' or modification and each fixture has additional hookup requirements associated with It.

NMS II 1 2 13ý 6 17 8 9 j10 j 1 12 13 j14 15s 16 17 18
Data a a a N/A N/A a N/A c c N/A N/A I A * N/AN/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel GALLATIN (378') Sheet 2 of 10
G.,,

,' . M!'E T - ADAPTABILITY FOR S14IPBOARD INSTALLATION ýCont'd)

22 Extent of flush medium supply modificatODos required 1or WMS installation

(a) Existing flush medium Is used.
(b) WMS requires conversion of flush medium to potable water.
Cc) WMS requires conversion of flush medium to recirculating non-aqueous medium.
(d) W ItS requires conversion of flush medium to alWt water, P-)

Conversion to salt w.ete requires pump re-dgiing, tapping into the tea-chut and provision for Its corrosiveproperties. Eor PAMLICO, salt water would be used If the drain system were converted to a standard flush
system (C.G. supplied information).

.,.is 0 1 '2 9 4 1 r, 6 i i 9 1 l0 112 13 14 5 1 16 1 17i8
Data a - N/A NJA a N/A b b b N/A. NN/A b b b N/A

231 Hookup requirements(1) for WMS Collection /Transport subsystem installation

(a) No additional hookup requirements beyond existing ones.
(b) Requires piping for recirculation of flush medium (in existing gravity drain system).
(a) Special and oentralzed Collection/Transport subsystem required.
(d) Special and non-centlalized Collecdlon/TIansport subsystem required (includes conversion from reduced flush vacuum

collection to a standard gravity drain system, with or without recirculatilon).

(1) Drain piping; slectric cables connecting commode, M/T pump and control panel In GATX. but not in IERED. at.

WMAS 0 1 2 13 14 15 J6 1 7 19 9 110 1111 12 113 114 18 16 17 18
DatA a b b a N/AN/A I N/A I a 0 NIA N/A d d d N/A NIA

232 Routing flexibility for drain piping modifceations (1)associated with WMS Collection/Transport subsystem instaUation2)

(a) Routing is highly flexible, ()'
(b) Routing is moderately flexible, with some restrictions,
(a) Routing Is highly Inflexible.

(1) Of the three relevant ca:egories of routing of lines (piplng, ventilation, electrcal), piping is the most important
for assessing uwe of WMS instaliation.

Notes, * With gravity drainage, lines must always slope downward and require venting.
, Smallet, size lines are inherently more flexible.
* With the pump or vacuum Colec dorti/Transport subsystem, sharp bends, rises and long runs cao be

n a ccommodated In piping.
in All cases, WMS installation Is to be considered from the point of view of mcdlflcations required to existing

conditions.

2, 1!21s 'I{ Ie 71 3 4 8 8' 11 121 14, 15' 1 8

Data a a a a NIAN/A a NA b b b N/A N/A b b b N/A N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel GALLATIN (378') Sheet 3 of 10

W/E I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)

INSTALLATION CHARACTERISTIC

233 Space requirements for WM$ Collection/Transport subsystem lnstallation.

(a) No additional space required. (1)
(b) Some additionl space required.
(a) LIrge amount of additional space required,

(2) E'g., M/T pumps in OATXI or imall Influent surge tank.
E.g., large VCT In JERED or large infltent surte tank, If not already InsatUed.

VA4S 1 2 3 4 [ 5 16 J if 1 8 9 1 10 1 11 12 101 14 1 15 1 6 171 18

D7Aa a [b Ib b NA NA b N/A b b b~ N/A NA a a A N/A N/A

234 Modularity of WMS Collection/Transpart subsystem (As it affeCo lnstalladon)(1)

(a) Degree of modularity of subsystem aids in Installation of C/T subsystem.
(b) Degree of modularity of subsyresto results in some (minimal) difficulty in installation of C/T subsystem.
(a) Degree of modularity of subsystem results in moderate difftculry In inscU•Ation ot C/T subsystem.

(1) On veuels that do not currently have a WMS, a high degee of modularity aids in installation, and a high degree
of subsystem centralization (as in the JERED) resulti In difficulties for installation.

IS j :1:21:1 41 a 81 7 HO 9 10 11 112113114 1' Is 1 is
Da- N / a a I a A 11 A , a N/A A a a a N/A N /A

235 Vent requirements for WMS Collection/Traneport subsystem installation

(a) No vents are required odier than the existing vents.
(b) Few vents Are required In addition to the existing vents.
(c) Many vents Are required in addition to existing vents.

WMS #. 1 1 2131T-4 j1 6 1 7 1 I 1 10 11 12113114 15126117 is
Dt bIb b bIN /A INIA Ib IN/A Ib _Ib I N/A /A b b ýb+ /A N/A

241 Space requirements for WNS waste Treatment/DisposAl subsystem installa•ronSdtremn(1)
(a) Volume required is minimal and dimensions of equipment present no problems in fitting equipment Into Available

compartment spacet (
(b) Volume required is moderate and dimendons() of equipment present no problems in fitting equipment into available A

compartment space, (1)(c) Volume and dimension( of equipment d present problem in fing equipment into available compatment space.

(d) Large volume required and dimension 1 of equipment Lo present problem in fitting equipment into available
compartment space.

( The two main factor are a) deck area required and (Li) height required.

V 3~ -jF- 7 1 8 [ 6 9 101 11 121 13 14 15 16 17 18 -
Data b b b b N/AN/ _b.IN/ b b d N/AN/A b b c N/A.N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessol CALLA'IN 37!__. Shoot 4 of 10

NVE I - ADAPTABILITY FOR SPIPBOARD INSTALIATION (Cont'd)

INSTALLATION CHARACTERISTIC

242 Hoo•kup requirements) for WMS waste Treatment/Dlsposal subsystem Installation

(a) Pipes, ducts and/or cable requirements are mlntmal.
(b) Pipes, ducts and/or cable requirements are moderate,
(a) Pipes, ducts and/or cable requirements are extenuivo,

(I) Piping for fuel oil, fresh water, cooling water, compressed air, Interconnecdng remotely located equipment,
overboard discharge Line, etc, 1 electric cables for power supply, remote control panels, etc, ducting for
ventilation, etc.

a b b b N/IA b NIA b b c N/AN/A b b NA

243 Degree of modularity of WMS waste Treatment/Disposal (as it affects installation)(1 )

(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 uf WID subsysteut,|
(c) Degree of modularity of subsystem results in moderate difficulty In installation of T/D subsystem.

(1) Decentralization of components may require additional hookups and pipinh runs.

WMS !I 1 2 3 4 6 0 7 8 9 10 11 12 13 14 15 16 17 18

DaaIaa b N/A NA b N bAIb h b INANA a b Ib NIAIN/A

244 Vent requirements for WMS waste Treatment/Dispoial subsystem lnstallation(1 )

(a) No vents are required.
(b) Vents are requir'd,

(1)
Vents that are only internal to the compartment in which subsystem is located are not considered here.

WMSH 1 , 2 3 I 1 5 6 7 08 9 10 1 12 13 14 15 1 1 . 18

Daa a b b I.b INAIN/A Ib IN/A Ib b b NA N/A b b NA /

2415 LEhaust stack requirements for WMS waste Treatment/Disposal subsystem Installationa1 )

(a) Exhaust not required.
(b) Exhaust required, size of stack relatively small and suck can be run via existiog ship's stack enclosure (fiddley).
(c) Exhaust required, sizc of stack relatively large 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 existing ship's stack enclosure,
(e) Exhaust reqtLired, size of stack relatively large and stack cannot be run via existing ship's stack enclosure.

() Notes: . Electric Incinerator requires small (2") exhaust.

Fuel incinerator requires large (10") exhaust.

WMSO 1 2 3 4 1 0 7 8 9 10 1 12 13 1 14_ 1 1 16 117 18

Data a a e a INA IN/A ae N/A __a J e a iN A iN/A aý e 7A NIA N A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel J LATIN (3?78j. Shoe: 5 of 10

M/E I - ADAPTABILITY FOR SJII1r3OARD INSTA[J.ATION (Ccmnt'cfl

INSTALLATION CHARACTERISTIC

25 Eane of Installing WMs support equipment(t)

(a) No support equipment required.
(b) Some support equipment required but easy to install.
(o) Muuh support equipment required and difficult to lntalU.

Example4, . hFredghting.sytrnm must be inatalled with Incinerator.
. Bilge alarm required if large tank Is installed above bilge,
. Comprouaor required on vessels that do not already have one.
* Detectors of toxic or noxious geaes should be installed wirh any system that, As an Inherent

design feantre, uses such Sases In processing wastes.

W 1,M I ,2 3 4- 1 5 6 7 a 10 1 1 12 13 14 15 1.. 17 8S
Data b b Nb NA N/A b N.A b b b N/AN/A b b b N/A NA

20 sue of compensating for added weight of WVMS

(a) No or minimal compensation tot added weight requLred, II
(b) Moderate componsatlion for added weight required, I
(0) Extensive oomperwation for added weight required.

WMS ft 1 2 3 4 1 1 6 81 1 1 Big 110 11 12 13 14 18 16 17 18

Data b b b c NA N/A I-a N/A Ib- b- b N/A IN/A b b b_ NIA N/1A

271 Extent of SHIPALTS (permanent modlfications) required for WMS InstalIAdton(1

(a) No SHIPALTS required.
(b) Minor SIlIPALTS requLred,
(c) Extent of SHIPALTS required is moderate,
(d) Extensive SHIPALTS required.

(1) Foundations, enlarged doura/hatches, increased capacity requirements for air compressor, etc.
WM45 1121 3 4 8 9 10 12 13 14 1 6rIG 17 15

b N/AN/A N/A b b a N/AN/A bb NA N A

272 Extent of temporary modification(1) required to: WMS installation

(a) No temporary modiecatora requircd.
(b) Temporary modifloations required am minor.
(c) Extent of temporay modifications required are moderate.
(d) Temporary modifications required are extensive.

"Cutting acoes openings, etc.

WM 1 1 2 A 4 0 1 [ 7 8 1 10 12 12 13 14 111 16 17 18

Data 0 C c U N/A N/AIN. A N/A c c c _INA NA
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel GALLATIN (378') Sheet 6 of 10

M/E I - ADAPTABIeorY FOR SHIPBOARD INSTALLATION (Cont'd)

INSTALLATION CHARACTERISTIC

31 Effect of WMS on venal stability
(a) No effect on exitilng stability characteritcs of venal.
(b) Some effect on existing stability characteristics of vessel, easily compensated for.

(o) Severe affect on edsdng stability characteritcs of vessel, compensation required extensive modifications to veael
(e~g,, no tankage In Point H~e~rron),

W•S 0 1 2 3 14 8 6 '7 a 9 10 11 .12 13 14 15 16 11 is

NIA31 a 1A8NIAData a a a N/A 1. N/AI a I N/A a [ a N/A N/A a N/A N/A

32 Effect of WMS on venul trim and list

(a) No effect on trim or on list.
(b) Some easily compensated for effect on trim or list.
(o) Comrensation for effect on trim or list requires extensive modification to vessel.

S# f 11 2 3 4 1 6 17 1 8 1011 1 12 1 14 15 10 117 18

Data ala jai a I/A N/Al a N/A & aIs, a J N/A JN/A/ a , I. N/A NI/A

338 Effect of WMS on normal range of veael

Venea resource capacity and usage rates..

%NIIS 1 2 = _6 7 1 110 1 11 12 13 14 15 10 1'? l8
Data ..........I~1 i " Pieseted on'Vesel'Resourbe Data Sheets - '

I . . ,, l - I , I = , , . ,

34 Degree of space trade-off/reallocation required for WIiS inatallation

(a) No space uade-off/r,.a1location required.
(b) tvlnlmal degree of space trade-off/realiocation required.
(0) Moderate degree of space trade-off/reailooation required,
(d) High deoree of space trade-off/reaflocation required,

I j I

Data b b b b N/A N/A b N/A b b b N/A N/A b b b NIA N/A

M/E II - PERPORMANCE

PERFORMANCE CHARACTERISTIC

12 WMS per capita wet weight (lb)(1) - W,

(1) Drain piping material is assumed to be copper-nickel (Cu-NI).

,,%t 1 2 3 _4 5 6 7 8 9 10 [ 11 12 13 14 15 is. 1I 1

Data 1040 651' 591 634 N/A N/A 862 N/A 69 0382 596 NIA N/A 858 867 558 N/A N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel GALLATIN (378') Sheet 7 of 10

M/E II - PERFORMANCE (Cont'd)

PERFORMANCE CHARACTERISTIC

13 WMS pu capita volume (ftJ)(1) - V1

(1) Volumes are calculated as follows:

. rture volumes am calculated using ImaUGe• space envelope.

. Pire volume Is the volume of a square tube with side 0 outside diameter of pipe.I *~~ Other equipment, Deck areas lnaUeat rect ingl enclosing aU equipment in a single package plum extra

dimension area required for operation and maintenance.
Heightt either maximum height of equipment, or full compartment height, If space above

package is not usable tot any other purposes.

2MS# 1 2 3 4 8 0 7 8 9 10 11 12 13 14 25 16 17 18

DAta 29,0 29.8 31.5 29.5 N/A N/A 27'?. N/A 28. a 29.1 29.5 N/A N/A 29.3 31.1 29.0 N/A N/A
• ___""'"____.....__.

21 Adequacy of WMS black water ho-ding time a

HTb - %7 of required black water holding time met by WMS)

(1) A WMS which employs an Incinerator is considered to meet 10019 of the requited 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 requLred capacity.

I 3 4 1 * • a 9 10 31 12 13 14 15 15 1 18

Data lo0 I00 I00 100 N/A N/A 100 N A 100 100 100 N/A N/A 100 100 100 N/A N46

12 Aie-quacy of WNIS gay water holding times

HT1 - %of required gray water holding time met by WMS( 1 )

(1) A WMS which employs an incinerator is considered to meet 10016 of the required holding time. The holding
time of a WM which employs a holding tank (for wutewater or sludge) Is determined by the ratio of available
tank capacity to required capacity. - .

WMS# 1 2 13 14 a 8 I7 a 8 101 11 112 1 3 I14 I18 16 11 1
-. ..-......... .. ... . ... ... 1....... , LData, 19118 13 117 NIAN/Al'? NINA 21 1 21 17 Jl. A N/Aý 30a j3 '11 jN/A W JA

311 Effect of peak hydrauUc loads In black water stream on WMS performance

GISTb - It of required Grumman cor othet} Influent surge tank capacity In black water Stream met by iustallation.

WS# 1 2 3 4 5 6 17 9 10•1 11 I012 I 13 14 1_15 16 1 17 1 18
-at --- - -- I -- &NA I /

Data .. .. .. 100 N/A N/A 100 N/A .. .. .. - N/A Ik I .. . ._. N/A N/A

312. Effect of peak hydraulic loads In gray water stream on WNIS performance

GIST8 -7o of required Grumman influent surge tank capacity In gray water stream met by Installation.
%MS A 1 2 3 4 1 5 6 1 7 8 9 10 111 13 12 U 14+ 16 1 11 7 18

DaaNITI - N/ - -/ I I /

331 Ability or black water porrion of WNIS to handle additional pa,"sonnel (on a long-46rm basis)

HTCb - 6 of required black watre (or sludge) holding tank capacity met by instaU~iaon. l
WNS 3 4 79 10 11 112 13 14 15 1 7 8___iI_ iN l __

Data 100 0 100 N/AlN/A - N/A 100 - -- NA / -j - - NIANIADat 10 10 *- 100 N/AN/AJI- N/ PI 10 J - J'N/A NIA 10N/0I/
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel GALLATIN (378'}__ Sheet 8 of 10

X ?vP'E II - PERFORMANCE (Gont'd)

___-- PERFORMANCE CIIARAPAL.IS TIC

332 Ability of gray water portion of WMS to handle additional personnel (on a long term basis)
HTC -Ol %of required gray water (or sludge) hodling tank capacity met by installation.

NIS# 1 2 3 4 a 6 7 8 0 10 11 12 13 14 15 16 17 18

Datai 18 1 17 N/A N/A 117 1/A 21 121 17 N/A N/A 30 33 .... 171 N/ANA I 4/I

W/E IV - PERSONTNEL SAFETY

SAFETY CHARACTERISTIC

21 Hazard of explosive potential for opcrator/mainroiner due to inherent WNIS desuin.

I - Installation index (for perwonneal safety)

(a) Likelihood of hazardow situatiaon Is not increased due to location of any portion of WMS,
(b) ikellhood of hazardous situation Is Increased due to proximity of any portion of WMS to working or berthing area.
(c) LikeLihood of hap.rdous situation is Increased due to proximlty of any portion of. WMvLS to fuel storage area.

ViSI 1 2 3 4 5 16 7 8 9a 0 11 1 2 14 15 I1G 17 18
Data a a b a NIA NIA b NIA a b N/A LN/ / a . b a N/A NIA

22 Hazard of explosive potential for operator/maintaLner due to procedural error/equipment failures of WMS.

I - Installation index (Lot personnel safety)

(a) Likelihood of hazardous situation Is not increased duo to location of any portion of %VMS.
(b) Likelihood of hazwrdow situation Is increascd due to proximity of any portion of WMS to working or berthing area,
(b) Likelihoo of hazardous situadon Is increased due to proximity of any portion of WiNI5 to fuel storage area.

11 2 1 1 4 8 0 J7 18 10 10 11 12 113 114 is 16 17 18

D-,ta a a b a /A N/A b N/A a bt H N/A N/A a b a N/A N/A

31 Hazard of firc Ignition potential due to inheerent WNIS design

1 - Itstaltation index (for personnel safety)

(a) Likelihood of bazardous situation is not increased due to location of any portion of W.IS.
(b) Lkelilhood of hazardous uituation Is increased due to proximity of any portion of WAvS to worldng or berthing area.
(c) Likelihood of hazardous situation is increased due to proximity of any portion of WNIS to fuel storage area.

WNS9 It 1 2 13 4 1 5 1 6 1 7 18 0 1 10 111 12 113 14 15 1 0 17 18

Daa a a ba N/A IN/A h N/A Hb a +N/A N/A I b a N/A N/A

32 Hazard of fire Igition potential due to procedural errors /equpinont failuxc of WMS.

L IstllartIon index (for pxrsonrtel safml)

(a) Likelihood of hazardous situation Is not increased due to location af any portion of WMIS.
(b) U)e<lihood of hazardous ultuation Is Increased due to proximity of any portion of WMS to working or berthing area.
(c) Likellhood of hazardous situation is increased due to proximity of any portion of WMS to fuel storage area.

Data a b a N/A N/A b N/A a b a N/A N/A a b a N/A N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel (;C,\IATIN (378') Sheet 9 of 10

WM/E V - HABITABILITY

HABITABILITY CHIARACTERISTIC

41 Heat generation for nearbly personriel(1) due to Inherent WMS design

I - Installation Index (for hean

(a) Location of WMS ij not likely to raise heat level due to jrdxiimity to working and berthing areas.
(b) Location of WM4 is likely to raise heat level due to proximity to working and berthing areas.

For operator/maintniner/adjacerit berthing and working areas.

1AW 1 2 ._ 4 1 1], 7 10 11 1-1 13 141 I1 11 18

Data a 1_l, a N/A N/A b IN/A aI b a IN/A N/AI a b N N/A N/A

42 Heat generation for nearby persolicl(1) due to procedural errors/equipmrient failures of WMS
- installation index (for heat)

(a) Locatl.r of WM.' "1i tin likely to ralse hatr lcvcl due to proximity to working and berthing areas.
(b) Locatioi of WMl is lili-ly to ralso heat level dub to proximity to working and berthing areas.

F or op rator/iihlnctaiier/adjacett berthing and working areas.

ýASI 1 2 3 4 6 C3 7 8 9 10 11 12 13 14 = 15 1 1'7 18

D~atal a a b a N/A N/A h, N/A a b a N/A N/A a b a N/ N/A

5 Noise level for pcrsoniie in vicihnty of WIISO')

(a) Location of WmI3 is not likely to rase noise level due to proximity to working and berthing areas,
(h1) Locationl of WxS is ikely to raise j oise level due to proximity to working and berthing areas.

()For QpLcrator/iialnitalner/adjaec•:•t ber•thing and working areas.

Data a a a a N/AN/A a N/A a a a N/A N/I A a a N/A N/IA

6 Vibration levels for nearby personnel•1) produced by WMS'machiucry

I - installation index (for vibration)

(a) Location of WMS is not Likely to raise vibration level due to proximity to working and berthing areas.
(b) Location of WNIS Is likely to raLa vibration level due to proximity to working and berthing areas.

(1) For operator/maintainer/adjacent berthing and working areas.

,Is 0 1 2 3 4 7 11 8 9 10 11 12 13 14 15 16 17 18

Dat a a a a a N/A NN/A aa a A N /A a a a N/A N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel GALLATIN (378'1 Sheet 10 of 10

S/•%@",I/ WE VI - RELrABrI,ITY

•,/ • RELIABILITY CHARACTERISTIC.•

22 Extent of WMS conflguration redundancy

%VMS equipment requirements.

wMso~ 2 3 -4 1- 6 7 8 0 1 10 1 S2 13 14 18 1 8 1'? 18e
I - i in | • •! •

W1E 1 - MAINTAINABILITY

MAINTAINABILITY CHARACTERISTIC

131 Accessiblitly of replaceable WMS components

I - Inatalladon index (for acceauibi/ty)

L (A) High degree of physical clearance around WMS equipment.
(b) Moderate degree of clearance around WMS equipment.
(0) Very tight, i.e., very little clearance around WMS equipment.

WS 1f 2 3 4 1 61 61 71 81 91 10 1ii 1 L! 13 14115 161 ' 17 18
Data b b b b N/AN/A b N/A b b b N/A N/4A b b b N/A N/A

I
II
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GALLATIN (378a)

CONCLUDING REMARKS

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

(a) The vessel is fitted with two separate zones for waste collection due
to its large size and general arrangement. Each system is of the CHT type.
Space is at a premium on this modern vessel and the WMS equipment compartments
are located on the Fifth Deck (Sewage Sump and Ejector Room 5-144-O-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 equipment.
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(;A LIATIN (378')

(u.) 'I 1h Fe is nlit ballIast. sVst em per.• le Iuci('l uk2 s r' [N las etad as
Ihi'v 1 11m it I'lvl'L'L . Rl'Ij)U t('dlIV .,l' : VCSII I OII~i(Ic'rcti Lo b "Lender" as
far Lis ship's mnotions are concerned. Thleref'ore, any weight compensation
requirements would have to be analyzed critically as to how they could be made.

There is a flume stabilization tank aboard to help dampen ship's rolling motion.
Il-Owever, as Indicated in the shipchuck observations, there reportedly
are two shipa Its pending which will delete the flume stabilization tank In favor
of bilge keels. If this is accomplished, the compartmentatioi' made available

would change the aft zone arrangement considerations,

(f) For access to ship equipment and material Into the WMS compart-
ments, the only apparent way is to cut Into the ship's side.
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APPENDIX A

PRELIMINARY INSTALLATION ANALYSIS

GALTATIN (378')

Vessel
Charact(TiStic Data

WHEr--; 721Clas8
Hamilton (3781) Class

Type High Endurance Cuttc:r

Crow size 152

Home port Governor.'s Islandl New York
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SUMMARY OF PRELIMINARY INSTALLATION ANALYSIS RESULTS I
GALLATIN (378')

TYPE SYSTEM

r a ACCEPTABILITY
bsySubsstem FOR

IGravity -RoTa ffT Holding "
1Collect. Tank Tank Yes

.2Oil MyChrys ler Holding Yes
Recircul. +HldTnk Tank

3 (Chrysler' hryMsler Holding Yes
I+ Incin, Tank

4 Gravity Grum Flow Holding Yes
collect. rhru+HldTk Tank

8 Grumman) Grumman Flow Thru No
+ Holda•ng Tank_ ..... .

6 Gravity Holding Grum o low Yes
Collect. Tank Thru+aldTnk

7 Gravity Grum Flow Holding .. .. . Yes
Collect, Thru +InciN, Tank

a (Grumma~n) Gdrumman Flow Thru N
+ Inoine rato~r, ,N

9Vacuum• ' Hoding :Holding Yes
9Collect. _Tank(2) T.ank,

10 (Tard) incinerator Holding yesTank.
GATX Holding

EvaP. Tank .... ____

Holding Grum Flow
12 Tank(3) Thru+ Hld Tn_ .....

Grum Flow No
3 Incinerator T-Thru + Incin.

14 M/T Holding Holding yes
Pump Tank Tank

15 Collect. Hncinerator HOlding
(GATX) Tank .. .. ...

16GATX Holding Yes
Evap. Ta nk

Holding Grum Flow
Tank Thru+Hld Tnk

18 inrator Grum Flow No
L ....... Thru + tncin. it
(1) Baled oni

, Information contained In available veasel plans.

WMS Installation requirements.
WMS LitallatIon criteria and guideUnes.

(2) Two oubchoicu available for WMS No. 9 as follows:
g 9a - Concentrated black water transferred from VCT to holding tank (acceptable for all vusel),
9 9b - Concentrated black water held in VCT (acceptable for Point Merron only),

(3) Two subchoices available for WMS No. 12 as follows:
. 12a - Concentrated black water tansferred from VCT to holding tank (acceptable for all vessels).
, 12b - Concentrated black water held In VCT (acceptable for Point Iferron only).
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PERTINENT VESSEL INFORMATION

GALLATIN (378')

Crew: 152 mcn

Waste Sources

Deck W. C's Urinals Showers Lavatories

02 Level 3 - 2 3
0 1 Level 2 -2 2
Main Deck 5 -4 9
Second Deck 15 7 16 11
Third Deck 3 3 4 3

Total 28 10 28T 28T

Exitsag :ArrManement

The ship's waste sources are grouped f two zones; vim. 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 dock, 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-O-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.Ihe 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 (3-272-0-E). All galley and sewage drains in the zone gravitate
to this tank. TUrbid drains in the zone gravitate directly overboard.

1he 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 and the flume
stabilization tank (for controlling the ship's stability when rolling).

A-3
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GALTLAT[N (3 78')

F Special Remarks

From an an'alysis of the vessel's drawings aid available data,
it appears tiat where gravity drainage Is required the most practicable approach
would be to retain 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 is approximately
twice as many forward as aft, and the sanitary facilities installed show sewage
sources also approximately two to one and turbid sources almost three to v;.r.
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 exterior strengthening, in contrast to those
built into the ship's structure with attendant structural shapes (beams, girders
etc. ) being inside the tanks, While the latter approach usually yields more 2
available 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,

'lihe vessel arrangement drawings indicate that all space has
boon 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 shlpcheck,

Where waste collection is via vacuum or by macerator transfer
pumps, new and smaller piping will have to le 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 space, 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 Fr, 192) with those in the aft zone as necessary
for proper loading of the equipment, In tills way the equipment does not have
to be placed to suit the piping as in the case of gravity drainage.
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PRELIMINARY INSTALLATION ANALYSIS OF INDIVIDUAL CANDIDATE SYSTEMS

Vessel: GALTATiN (378')

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

Required

Sewage Holding I'ank 7,781 gal. (1040 cu.ft.)
Galley/TUrbid Holding Tank 22, 230 gal. (2972 cu. ft,)

Sewage Holding Tank Two (2)
Overboard Pump

G/T Holding T"nk TWo (2)
Overboard Pump

Discussion

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

Location of Equipment

?a) Forward of Frame 192

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
Ejector Room. I

There does not appear to be sufficient space available to fit
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.

(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 It to accommodate the tankages. Room in the latter spaces would
accommodate the estimated sewage holding tank requirement of approximately
2595 gal. (347 cu. ft.).

There is insufficient space available to fit all the required
galley/turbid holding tankage. Remaining space in the Issue Room and
Commissary Stores plus the Auxiliary Machinery Room No. 3 can apparently
accommodate approximately 4174 gal. (558 cu. ft.).

A-5
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Vessel: GALLATIN (3781)

System No. I (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-O-L just aft
of rho Service Hoist.

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

Drainages

(a) Forward of Frame 192

All sewage would gravitate to the holding tank for pumping
overboard or pierside according to prevailing restrictions.

Galley/turbid drains from the Third Dock 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
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 prevailing
restrictions.
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Vessel: GALTATIN (378')

WMS No. 2 Full Volume Flush Oil Recirculatlon end 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/Tlrbid Holding Twni 22, 230 gal. (2972 cu. ft.)

Chrysler Model and Quantity

Option A Option B
Separation Tank One (1) - B Three (3) - A/B
Fluid Maintenance Module One (1) - B
Pump Package One (1) - B1
Oil Accumulator One (1) - 46.8 cu. ft.

Fluid Maintenance and Tlhree (3) - A
Pump Package

Sewage Holding Tank 1%vo (2)
Overboard Pump

G/T Holding Tank 'Wo (2)

Overboard Pump

Discussion

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

Location of Esuipme

(a) Forward 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 bump and Ejector Room.

There Is 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

- ... .... ....



Vo:-.sol: CALIATIN (378')

System No. 2 (cont'd.)

Chi•yslcr equipment Option A would be Impractical for a two
zone ship with restrictions like the subject vessel, since It calls for only 1
sct. Ihurefore, Option 13 is better adaptable, since two of the three required
shipscts would be located in thle 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. 486 gal. /65 cu. ft. ) in Amudliary 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. 3, along with the sewage tank overboard discharge pumps.
The G/Tholding tank overboard pumps would be located near the tank as in
System No. 1.

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.

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 Franme 192.

Galley/turbid drainage would be the saone as in Syswim No. 1.
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Vessel: CAIlA'I'IN (37W')

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

Required

Galley/Turbid H-olding Tank 22,230 gal. (2972 cu. ft.)
Sludge H-olding rank One (1) -Model C
Incinerator Model and Quantity Two (2) - Model C

Chryslhr Model tid 4uantity Option A Option B

Separation Tank One (1) - B Three (3)-A/B
Oil Accumulator One (1) 46.8

cu. ft.
F'luki Maintenance and

Pump Package Three (3) - A
Pump Package One (1) - B
Fluid Mainltienac Module One (1) - B

Sludge, I folding Tank
Transfer Pump One (I) per tank
Overboard Pumip One (1) per tank

Galley/Turbid I lolding Tank

Overboard Pump Two (2)

Discussion

The system installation appears to be accept.dile but requires certain
considerations and reservations.

This system is essentially the same as System No. 2 except that in
place 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 all incinerator with Its ,ILKld&W.: holding (surgv) tank wouILd haLve to be' fitted In

the Sewage Sump and Ejector Rooni and In Auxiliary Machinery Space No. 3. The
incinerator stack runs are not immediately apparent and will have to be analyzed
in the shipchcck.
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Vessel: GALLATIN (3781) i

System No. 3 (Cont'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
there would be approximately twice the demand for its use forward than aft.

These considerations would have to be taken under advisement and
slight changes made to make the system completely acceptable.

A-10
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Vessel: GALTI'rN (378')

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

Molding 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 Surg Tank Pump Two (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 installation appears to be acceptable, but requires
certain considerations and reservations.

Location of EQuipmen~t

(a) Forward of Frame 192

One of the two Grumman units requirod for the ship could be located
in the Sewage Sump and Ejector Room, together with an influent surge tank and
sludge holding tank, cach proportioned for the zone being served.

There does not appear to be sufficient 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.

The associated pumps would be located functionally near equipment
served.
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Vessel: GALTA''IN (378')

SySliL, No. 4 (Cont'd)

(b) Aft of Frame 192

Tile 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 he determined from the shlipcheck.

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 pierside according to prevailing restrictions.

The galley/turbid 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 needs. However, the requirements are greater in the
forward zone than in the aft zone (about 2:1). Therefore, since one uniL must
be fitted in each 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. If not, the system installation would not be acceptable.
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Vessel: ;ALIAt'IN (378')

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

Black and Gray Waters

Influent Surge Tank 3,128 gal. (418 cu. ft.)

Sludga Holding Tank 2,501 gal. (334 cu. ft.)

Grumman Unit without
Incinerator F. Fve (5)

Influent Surge Tank Pump Five (5)
Influent Surge Tank Overboard

Pump Two (2) per tank
Sludge Holding Tank Transfer

Punip Five (5)

Discussion

The system installation appoarr to he unacceptable.

Due to the zoning regqgirements 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 thqSewage Sumnp and Ejector Room and two (2) units
in the aft zone, probably in the Issue 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 transfer pumps (to feed the Grumman unit), two (2) surge tank
overboard discharge Jiumps and sludge holding tank 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
anticipated zone loadings.

Iii
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Vessel: CALLATIN (378')

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.)
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 One (1) per tank
Sludge Holding Tank Transfer Pump One (1) per tank

Discussion

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

The required holding tankage for forward and aft zones can apparently
be met in the same proportions as given in System No, 1; i.e. 5184 gal./693 cu.
ft. forward and 2595 gal,/347 cu. ft. aft. Locations would be essentially the
same as in System No. 1,

The question arises In the proportionate distribution of the four (4)
required Grumman units in two (2) zones. With d sec'vice ratio of approximately
twice as much needed forward as aft, it would have to be determined if two
units forward and two units aft 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
required.

[
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Vessel: GAIJATIN (378')

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

Tank for Gray Water

Reguired

Sewage Influcmt Surge Tank 793 gal. (106 cu. ft.)
Fuel Oil Day Tank 25 gal. (3.3 cu. ft.)

Grumman Units with Two (2) with Two (2)
Incinerator Thiokol Incinerators

InfTuent Surge Tank Pump Two (2)

Influent Surge Tank
Overboard Pump Four (4)

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

Discussion

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

The system is similar to System No. 4 except that an incinerator
with its feed tank is being substituted for the sludge holding tank.

Accordingly the discussion and 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.
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Vessel: CAr,1ATI'1N (37H')

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

Black and Gray Waters

Influent Surge Tank 3,128 gal. (418 cu. ft.)
Fuel Oil Day Tank 25 gal. (3.3 cu. ft.)

Grumman Units with Five (5) with Five (5)
Incinerators Thiokol Incinerators

Influent Surge Tank Pump Five (5)
Influcnt Surge Tank

Overboard Pump Two (2) per tank

Discussion

The system installation appears to be unacceptable.

The system is essentially similar to System No. 7 except that
there is no galley/turbid holding tank and all wastes go to the influent surge
tank. However, due to the increase In the number of Grumman units, there
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 urther
investigated in the shlpcheck along with the possibility of running incinerator
stacks to the weather.
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• ~Vessel- CAfLTATI[N (378')

WNS No. 9 JERED Reduced Volume Flush Vacuum Coll ection/HoId Ing

'; Required

Vacuum Collection Tank Ass'y 250 gal. (165 cu. ft.)
Sewage Holding Tank 2,300 gal. (307 cu. ft.)
Galley/Turbid Holding Tank 22,230 gal. (2972 cu. ft.)

Sanitary Holding Tank
Overboard Pump Two (2) per tank

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

Discussion

The system Installation appears to be acceptable subject to certain
considerations.

A fresh water sanitary flushing system will be required.

Location of Equipment

Since only one vacuum coilection tank assembly has been specified,
it appears that more space is available for it in the forward port of the vessel
in the Sewage Sump aind Ejector Room. None would, therefore be located aft.

The sewage holding 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 Space No. 3,

The galley/turbid holding tankage would be proportioned between
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.
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Vessel: GALIATIN (378')

System No. 9 (Cont'd)

Pumps would be located near the tanks served.

Draina

Sewage 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: GAT.TATIN (378')

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

Required

Vacuum Collection Tank Assembly 250 gal. (165 cu. ft.)
Galley/Turbid Holdinr "'nk 22,230 gal. (2972 cu. ft.)
Fuel Oil Day Tank 154 gal. (20.6 cu. ft.)

T.ncinerator One (1) Jered
Galley/Turbid Holding Tank

Overboard Pump Two (2) per tank

Discussion

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

This system is similar to System No. 9 except that the sewage
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
space available for galley/turbid holding tankage aft. This will be shipchecked
along with the possible routing of theincinerator stack.
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Vessel: GALLATIN (378')

WMS No. I I JERED Reduced Volume Flush Vacuum Collection/GATX

Evaporator for Concentrated Blaok Water/Holding Tank
for Gray Water

Required

Vacuum Collection Tank Assembly 250 gal. (165 cu. ft.)
Galley/Turbid Holding Tank 22,230 gal. (2972 cu. ft.

Evaporator (OATX) Six (6) - 80 gal.
Catalytic Oxidizer Six (6)
Galley/Turbid Holding Tank

Overboard Pump Two (2) per tank

Discuassion

The system installation appears to be acceptable subject to certain
cons iderations,

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 evaporators 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 Spcc No. 3.

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

Pumps would be fitted near the tanks served.

Drainagcs

Sewage would be collected from all spaces In the VCT from which it
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Vessel: GALUJTIN (378')

System No. 11 (Cont'd)

would be transferred fore and aft to the six evaporators.

All galley/turbid drains, except those from thv 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 pierside 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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Vessel: GALLATTN (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

Reoquired

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 (Lie. the Sewage Sump and Ejector
Room fwd and Auxiliary Machinery Space No. 3 and the Issue Room and
Commissary Stores aft) appear to be inadequate for all the equipment needed.

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.

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

All this equipment could not be arranged functionally and accessibly
in the limited space available.
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Vessel: GAIA'';N (378')

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.)
Vacuum Collection Tank Assembly 250 gal. (165 cu. ft.)
Fuel Oil Day Tank 285 gal. (38.1 cu. ft.)

Grumman Unit with Four (4) with Eight (8)
Incinerators Thiokol Incinerators

Vacuum Collection Tank

Transfer Pumps Four (4)
Influent Surge Tank Pumps Foum (4)
G/T Holding Tank Overboard

Pump Two (2) per tank

Discussion

The system installation appears to be unacceptable.

The system is similar to a large 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 incinerators and running their
stacks to the weather. Space aboard the vessel appears to be at a premium.
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Vessel: GALTATIN (378)

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

for Gray 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 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
sewage collection has been changed from gravity to pump means. Therefore,
with that exception, equipment locations and drainages 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: CALTAriN (378')

WMS No. 15 GATX Reduced Volume Flush M/T Pump Collection/Incinerator

for Concentrated Black Water/Holding Tank for Gray Water

Incinerator Feed Tank 300 gal. (40 cu. ft. )
Galley/Turbid Holding Tank 22,230 gal. (2972 cu, ft.)
Fuel Oil Day Tank 155 gal. (20.7 cu. ft.)

Incinerator One (I) Jered

Incinerator Feed Pump One (1)
Incinerator Feed Tank One (1)

Overboard Pump
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 would be required.

Location of Equi-omcnt

It appears 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 am in System No. 1, and the pumps associated
with this equipment. Similarly, a galley/turbid holding tank could be fitted
aft, preferably in the Issue Room and Commissary Stores spaces because of
the tankage size required. Thu G/T holding tank overboard pumps could be
located in Auxiliary Machinery Space No. 3.

Drainaites

All sewage would be collected by macerator/transfer pumps for
discharge to the incinerator feed tank and disposition in the incinerator. The
Incinerator feed tank would be pumped overboard or to pierside according to
the prevailing restrictions.

Galloy/turbid drains would gravitate for collection and disposition

as dlscussed for System No. 1.
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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

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
O/T Holding Tank Overboard

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

Discussion

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

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 can be fitted: evaporator feed tank, four (4) evaporators with their
catalytic exidizers two (2) evaporator feed pumps (one for standby), evaporator
feed tank overboard pump, galley/turbid holding tank (sized for forward
drainage zone) and two (2) G/T holding tank overboard discharge pumps.

In the aft spaces - Auxiliary Machinery Room and the Issue Room
and Commissary Stores - it appears that the following can be fitted:
evaporator 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.
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Vo.assl: GALLATIN (378')

System No. 1 (Cont'd)

Drainages

Sewage would be collectcd,via macerator/tranrfer pump, in the
evaporator feed tank from which it would be transferred to the evaporators.
rhe evaporator feed tank would be pumped overboard or pierside by its
overboard discharge pumps according to prevailing restrictions.

Galley/turbid drains would gravitate overboard and to the holding
tanks for pumping overboard/pierside as described for System No. 1.
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Vessel: GALUATIN (378')

WMS No. 17 GATX R~educed Volume Flush M/r Pump Collection/Holding
Tank for Concentrated Black Water/Grumman Flow

Through System with Sludge Holding Tank for Gray Water

Reauired

Sewage 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 without Incinerator Four (4)
Sewage Holding Tank Ovurboard Pump Two (2) per tank
G/T Influent Surge Tank Pump Four (4)
G/T Influent Surge Tank Transfcr 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
cons iderations,

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 dischargu 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 thc Issue
Room and Commissary Stores - it appears that the following equipment can
be litted: sewage holding tank (sized for the aft zone), two (2) sewage holding
tank overboard discharge 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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Ve~sol: GALUkTrN (378')

Systemn No. 17 (Cornt'd)

tink transfer pump (to sewage holding tank), one (1) Grumman unit, sludgu
holding tank and a sludge holding tank transfer pump (to sewAge holding tank).

Drainages

Sewage would be collected in the sewage holding tanks via the
macerator transfut pumps and the tank would be discharged overboard or
plurside via the overboard ditczharg, 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 tih Grumman feed tanks in restricted waters, Third Deck drains
would have to drain to the Influent surge tank for transfer to the sewage
holding tank for discharge ovcrboard. When pierside, all G/T drains would
gravitate to the influent surge tank for transfer to the sowage holding tank for
discharge pierside.

The sludge holding tanks would be pumped to the sewage holding
tank for disposal,

LA2
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Vessel: GALTATIN (378')

WMS No. 18 GATX Reduced Volume Flush M/T Pump Collection/Grumman
Flow Through System for Grly WdLer,/Incincerator for both

Concentrated Black Water and Gray Water Sludge

Sewage Surge Tank 308 gal. (41 cu. ft.)
Galley/Turbid Surge Tank 2,335 gal. (312 cu. ft.)
Fuel Oil Day Tank 285 gal. (38.1 cu. ft.)

Grumman Unit with Four (4) with Eight (8)
Incinerators Thiokol Incinerators

Sewage Squrge Tank
Transfer Pump Two (2) per tank

Sewage Surge Tank
Overboard Pump One (1) per tank

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

Overboard Pump One (1) per tank
Macerator/Transfer Pump Eighteen (18)

Discussion

The system installation appears to be unacceptable.

For the spaces available, it appears impossible to locate all the
uquipment requlre(d in an arrangement which would be satisfactory functionally
and accessible for operation, maintenance, and repair. The addition of pumps
and eight incinerators presents complications, the solutions to which are not
readily appar,ent. However, the vessel will be checked to determine the
status of this proposed system.
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