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The relationship among the volumes of the report is deplcted below. -
This relationship does not convey all the information contained within each
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SUMMARY OF WMS INSTALLATION COSTS

Vessel: VIGOROUS (210"
o TYPE Holding// INSTAL-
Cf oli/frany Treatment/Disposal //éa i LATION
N/ Subsys ‘ Subsystem /g S COST
7/ (Black) /“Black | Gray g /0 ¢ ($)
1 Gravity HoIding. Holding ' ‘
Collect. Tank Tank 40 10, 200
9 0Oil Chrysler | Holding
" “lRecircul. [+Hld Tnk | Tank 53 13,230
3 (Chrysler] Chrysler | Holding
+Incin.  |Tank. NYA
4 Gravity |GrumFlow | Holding
Collect., [Thru+H1dTk| Tank NVA
5 (Grumman)}{ Grumman Flow Thru ,
+ Holding Tank NYA
6 Gravity |Holding Grum Flow
Collect. |Tank Thru+HldTnk|| NYA
Grum Flow | Holding
7 (CEravity Thru+Incinl Tank NVA
ollect.
8 (Grummém) Grumman Flow Thru
+ Incinerator NYA
9 Vacuum Holding . | Holding
Collect. | Tank Tank 48 16,270
10 (Jered) Incinerator Holding :
Tank 100 23,530
Evap. |Tank NYA
12 Holding Grum Flow
Tank Thru+Hld Tny| NYA
13 Incinerator Grum Flow
\ Thru + Incin, NVA
14 M/T Holding |Holding _
Pump Tank Tank 100 13,650
Collect. . Holding
. 15 (GATX) Incinerator Tank 1100 20,890
16 GATX Holding
Evap. Tank 100 11,560
17 Holding {GrumFlow
Tank Thru+Hld Tnk NYA
18 Incinerator |CFum Flow
\ Thru + Incin. NYA

N/A - Not a viabic candidate system for this vessel.
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INTRODUCTION

OBJECTIVES

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 wastawater management system
aquipments may be installed,

Y «+» Existing wastawater management equipments/systems aboard
the vessel (holding tanks, garbage grinders, sewage treat-
: ment systems, etc.).

«+ Location of black and gray wastewater sources aboard the
vassel.

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

AR ot Bkt M

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

F;i . Determination of the black/gray wastewater (or sludge) holding
tank capacities which can be f{itted.

. 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.

TR R T, e

. Development of installation related effectiveness attribute data.




E 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
conflgurations 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 vessals to inspect installations of the wastewater management subsys-
tems and equipments included in this study.

Preliminary Installation Analysis

3 The candidate ship's general arrangemant drawings and piping

} diagrams as furnished by the U.S, Coast Guard were reviewead at length to
4 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

v intended to maximize familiarity with the vessel and to determine any pos-

: sible Qquestionable areas of interest. Each system was investigated as

to space raquirements, 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.

R bR e R

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 {f cny problems

could be anticipated. The results of the preliminary installation analysis
are presented in Appendix A,

e <y

Shipchecks To Determine Viahkle 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, alectrical power generation, salt water
systems, frash 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 tha location

%
g
|
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and ir-+llation of WMS components to determine interferences and reloca-
tions, :.rcess 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 wastawater management system.,
The installation acceptance or rejection rationale for each candidate WMS
is presented, completa with estimated tank sizes, squipment locations,
possible space modifications, relooations, limitations, exclusions, and
any other such considerations as may be necessary to obtain a lucid
understanding of the situation,

Vessel rasource capacities (including the source of fresh water) and
astimatas of usage rates (prior to WMS installation) were obtalned 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 dstermined.

The shipcheck also provided the necessary information to determine B
the capacities (in gallons) of required black and gray wastewater (or sludge) !
holding tanks (not part of manufacturer supplied wastewater treatment -‘3
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
i the starting point for the cost and effectiveness assessments of each viable
3 candidate system.

v Installation Cost Analysis

k

f

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

. WMS equipment arrangement drawings for each viable candidate
gystem and arrangement drawings for the black and gray waste-

water sources aboard the vessel.

. Installation related effectiveness attribute data.

. Installation cost estimates for each viable candidate system.
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The starting point for the installation cost estimates was the condition
of the vessel at the time of the shipcheck inspection., Each viable candidate
system installation was then analyzed 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

assoclated cost was computed. Each installation cost element in Figure 1
is discussed below.

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

runs were estimated from these drawings and the system equipment arrange-
ment drawing prepared,

For estimatina purposes of this nature, it is usual marine practice
to use a dollars per pound of material to be installed, Therefore, an

estimated present-day price, including material and labor to install, was
placed at $4,50/1b.

For the sake of uniformity and simplification since the WMS
evaluations are comparative, the piping material used is copper-nicksl.
It 18 recognized that most waste disposal piping systems under conaidera-
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 estimata only the steel involved
in the various shipyard supplied tanks is considered. Foundations ars 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 waight 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
pound figure. It was considered that a good current price of $0.55/1b.
would cover material and labor for fabrication and placing on board. This
does not include the cost of fixing the tanks permanently in place by welding,
This i{s a geparate consideration,
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WMS INSTALLATION COST ESTIMATES

Vessel
WMS No.
Quantity Required
g:::léﬁ;’:m Unit Assumed Unit Cost (estimated Cost ($)
$ 4.50/1b. &
1
Piping® Pounds {Materials and Labhor)
, @
(3 $ .SS/Ibo K
Tank Steel Pounds| \raterials and Labor)
$ .92/th. ®
Foundations Pounds| \1.terials and Labor)
Electric Feet § 2.00/Ft.
Cablas (Materials and Labor)
Miscellaneous
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor)
components, etc.)
Access Cuts (in hull, .
deck plating or _
bulkhead to provida Feet mggrc;/n.
pagsageway) -
§ 6.00/Ft.
Welding Feat (Materials and Labor)
$s0.00/Hr. @
" Cutting Hours (Labor)
‘§ ___________ e e o e o o o = et o e e o ] e o e = e e s mh . - e ———
Other '
Man- | 515.00/ME
]
2| (miscellanecus
handling) Hours (Labor)
e —

Total Installation Cost ()

(1) Copper-nickel assumed.

(2) Estimats {noludes a factor of 50% added to allow for valves, flanges, firtings, taks-down jointy, .
(3) One-quarter inch plats assumed.
(4) Estimats includes a factor of 307 sdded w allow for required stuctural sffening for proper support.
(5 Estimatad on the basis of 10% of the walght which has to be supportad.
(8) Based on an assumed cuceing rats of 50 f, /ur,

Figure 1

INSTALLATION COST ESTIMATE FORM
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(c) Foundations - Supporting steel structure for all components
of each WMS (tanks, pumps, MSD, incinerators, etc.) was estimated as
approximately 10% of the weight which has to be carried. This is a usual
rule of thumb for this type of installation. Fabrication and installaticn
costs for material and labor were taken as $0,92/1h., based on consideration
of today's average costs, The weights were astimated from the tank con-
figurations and contents as wall as the component weights given in Volume IV,

(d) Elactrical Power Cable - The amount of footage was estimated
from the ship's arrangement plans and the WMS equipment arrangement
drawings prepared, with allowances for the devious routings which could
be encountered. Since ship alteration work ig usually more complex than
new construction, allowance as made for less installation per unit time.

Thaerefore a cost of approximately $2.00/ft. of cable was used to cover
material and labor,

(8) 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
compartmants where they would be fitted it could becoms necessary to
temporarily cut the ship's hull, or deck plating or a bulkhead to provide
passageway. The number of fest 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) Walding - This consideration includes securing tanks and non-
bolted items and welding back any plating temporarily cut to provide access,
An aestimate of the number of feet of welding was made for each item in

oach systam and a cost factor of $6.00/ft was considered satisfactory to
cover material and labor,

(h) Removals - In cases whare some existing equipment would have
to be cut and removed from the vessel as no longer required, an estimate
wag 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.
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(1) Other Considerations - The installation cost estimates do not
include some shipyard costs which yards to include as a matter of quotation
to perform a certain ship modification. Such intangibles would include;
cleaning and gas-freeing tanks, temporary removals or modifications to
ducts, piping, electric cables, machinery, ship's outfit or furnishings,
etc. and re-installation to existing state after the basic modification has
been completad; 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 invoive draw-
ing up a complete set of spacification and drawings in sufficient datail for
a shipyard's estimating department to analyze at length. If possible, yard
personnel would prefer to visit the vesael for a more accurate cost estimate to
eliminate or mminimize costs which it could possibly have to absorb,

~One of the most difficult factors to consider and which 18 not obvious
but which {8 very much a determinant is the shipyard's workload or backlog.
If there i8 & 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., Ceartainly if there is little or no other work
in the offing, the yard will be {nclined to "buy" the job by bidding lower than
it normally would,

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

LIMITATIONS

The installation cost estimating procedures used are considered to he
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 basad on specific vessel conditions, wastewater
management system requirements and the governing installation guidelines
and assumptions. Therefora, caution is advised in attempting to usa these
estimates directly for vessels and/or systems other than those specifically
included in this study,
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PERTINENT VESSEL INFORMATION

VIGOROUS (210')

Chay::ttisttc Data '

Class WHEC - 627
Resolute (210') B Class ‘
Type Medium Endurance Cutter
Crew Size 60 | :";
Home Port New London, Connecticut 5!{
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SHIPCHECK OBSERVATIONS OF EXISTING VELSSEL CONDITIONS
VIGOROUS (210')

Crew 60 Men

Waste Sources

Complete information on the sewage and gray water waste sources
is contained in the tabulation sheets forming a part of these introductory
remarks,

Exlsqu Arrangement

The vessel is fitted with a salt water sanitary flushing system
via two (2) pumps (but no hydropneumatic tank).

The fresh water system is served by two (2) pumps with a
hydropneumatic tank,

Compressed air is furnished via three (3) separate systems
with their own tanks (ship's service, diesel starting, and control air),

As fuel is consumed, the tanks when emptied are then filled
with sea water ballast as required, There are no other means for ballasting
or weight compensation,

The veassel is fitted with separate drainage systems, one for
sewage and one for galley and turbid, The system drains from the various
spaces are combined with similar drains from other spaces where possible,
forming small mains which, in turn, combine and eventually enter the Sewage
Treatment Space (3-84-0-Q) on the Third Deck. This space contains a Galley
and Turbid tank of approximately 100 gallons capacity and a Sewage Thnk of
approximately 680 gallons.,

The sewage mains enter the sewage tank and the galley/turbid
mains enter the galley and turbid tank but a valved crossover permits gray water
to be routed to the sewage tank if necessary, There is no gravitational system

.overboard. Drains collected in these tanks are pumped overboard and to

plerside via speclal connections in the weather, port and starboard.

o 3"
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Special Remarks

There appear to be some spaces which are otherwise utilized
at present but which are identified for future assignments (armament, navigation,
etc, ) necessary for the vessel's operation profile. These are not considered
available for purposes of this investigation. There were no other spaces found
suitable for any parts of the various system installations,

There is no ship's stack, since engine exhausts are routed aft
through the stern, Therefore, running incinerator stacks will require particular
investigation, The solutions are not immediately apparent and would require
additional study and approval before the specific waste management systems
involved would be considered viable unconditionally, Tlustrative of the complexity
of a poasible consideration is to run the stack into the IC & Gyro Room, up
through the linen locker and closet on the next deck, then up through one end
of the Ward Room on the Main Deck, up through a corner of a Stateroom on the 01
Deck, up through the Naval Stores Closet on the 02 Deck and up to the weather
on the Bridge Deck to port of the mast, The run would have to be well insulated
and sheathed wherever it passes through a space,
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LOCATION OF BRLACK WATER*WASTE SOURCES ABOARD A VESSEL
Vessel: VIGOROUS (WHEC .. 627) - Resolute (210') B Class

1 *5') i
o ‘(7[ -
S 5/,
(? ql;, c?\h{:?
- A B -
('}omrsarlmont ..'\gb 5@1& Commants
aine o S S &
o/o )
A S *3’ e,
ALY,
§/ 54 -
2L Y
S/ EAG o
= —t— ——&%
Totlet 110}s5.5
C.0. SRT and § 1lo] 1
W.R. SRT and A 110 1
Spare W,R,T, and § 110 2
3\“ 52.65 1 CL/P Crew's T and § 211} 30
E: 32.52 2 CL/S Crew's T and S 1{1] 17
¥ 52.72 | 2 oL/p Crew's T and § 2(1] 12
j £4-€8 | 2 s Eng. Off SRT and § 20| 1
5‘ 72.83 | 2 p W.R, SRT and S 1ol
L 72.£9 2 8 W,R. SRT and 8 110l 1
E& 72.93 | 2 p W.R, SRT and § 1{0f{ 1
{ 96.106 | 2 CL/8 C.P,O. Tand 8 2]0] ¢

E
|
. 3

e ey ST T

* Sewaye (output from commodes and urinals) ang acarbage
; 12

arinder slurry,
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e
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e Page 1 of 2
; S vLEe
Compartment / Wit
Naine Sourca Comnmenty
| 32-52 | 2 s Crew's T and § Lavatories (3)
32.52 2 CL Crew's T and S Shower (1)
52.72 | 2 CL/P Crew's T and § Lavatories (4)
52472 2 P Crew's T and S SHowaers (2)
72-89 | 2 CL/P ! W,R, Tand § Lavatories (2)
72.93 | 2 p W,R, Tand S Showers (2)
g4-€8 | 2 8 ! Eng, Off, T and S Lavatory (1) l
£4-88 | 2 § g Eng. Off. Tand 8 Shower (1) |
72-83 | 2 P ~ W,R, Tand § Lavatory (1) |
7269 | 2 s ! W,R, Tand$ Lavatory (1) |
72-83 | 2 P . W,R, Tand 8 Shower (1) !
72-89 | 2 s | W.R, Tand § Shower (1) *
96-108{ 2 P l C.P.O, Tand S Lavatories (2 i
99 2 P . Passage Way Drinking Fountain| Drain to Turbid
: Collectinon Tank
96.108 | 2 P | C.P,O.Tands Shower (1) ,
156172 2 ' Commissary Stores | Draln from Freezer
, Freezer j
156-172| 2 P . Commissary Stores Dratn from Ice
: Cube Mach.
156-.172 | 2 P Commissary Stores Drain from Refrig.
. Locker
g4.496 | 3 CL ' Sewage Treatment Retention Tank
i Space {600 gal
Retention Tank
(100 gal}
i
157-172| 3 P Refrig, Mach. Space Refrig, Drain
b rank e
v Gall y and turbid wastewater.
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LOCATION O GRAY WATER WASTE SOURCES AROARD A VIEGSLT,
Vegsgel; VIGOROUS (WHEC - 627) - Resolute (210') B Class
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LOCATION O GRAY WATLR WASTE SOURGES ABOARD A VESSLL

Vassel: VIGOROUS (WHEC - 627) - Rosolute (210") B Class

Page 2 of 2

Name

Compartmer.t

Waste
Sourcoe

Commants

———————— .

~J
L=))

| 4459
44-59
55459

72-87

72-87

e B R e B e

20-32
52-65
52-65
: 93-100
a 9310
E 113-115

el Ll

113-115
@ 146-159
:
¢
146159

145-159
146-159
146.159

1113115 |

0l

Pt e s e e e s s

Toilet

Passage Way
C.0.T. and §
C.,O0.T, and 3
W.,R, SRTand §

Exec, Off, Tand §
Spars T and §

Laundry
Crew's T and 8
Crew's T and S
W,R, Pantry
W.R. Pantry
Scullery
Scullery
Scullery
Galley

Galley

Galley
Galley
Galley

* (alley and {urbid wastewater.

14
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Lavatory (1}

Water Fountain
Shower (1)
Lavatory (1)

Lavatory (1)
Shower (1)

Showar (1)
Lavatory (1)

Shower (1)
Lavatory (1)

Washers (3)
Showers (2)
Lavatories (4
Sink ()
Garbage Grinder
Sink (I
Dishwasher (I
Garbage Grinder

Drain from steam
table

Drinking Fountain

Sink (1}
Kettles (2
Sink (1)

Drain to Turbid
Collecting Tank

(Not operating’

Drain To Turbid
Collection Tank

b e




15

1 | | 1
LR ol 4+ oty
Suvoem
-.l‘uauvn‘
A B map
BiGH #ﬂ/
™ -l L] ™ ™ m 18 i W » »
vl..'.llo- » -l' " om .ll lo-u "l—"h‘!.l '~h"“-'.“'—"‘U.'o-!'l..l‘l...&-Itl.lu!l”u-l(.lull.u!l.h’u'l!'",
T—X  E—— i T T 1
T T ] _ ——F LI !
T N (A |
; b
| &
+ + 4
5 i
wae] et O |
3y
; vtnﬂn E..- _m It
—-— m A5 |
yA ey / i "hR
h 1 _— -
s / i
R T we )4 e
YN

IRt
3

SIDUN 08 HILVMILSYM ATYD ANV ADVIF JO INIWNIONVIIVY




e 3 o

LINE OF BRIDGE
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS

dban kIR

Vessel: VIGOROUS (210')

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

since the vessel's waterline is just under the Second Deck level. Therefore,
a2 minimum gray water holding tank would be fitted, The tank would be 150
; gallons (20 cu,.ft, ), approximately 2 ft, in diameter by 6 ft. high, and located
\ aft and to stbd of the Sewage Holding Tank.

E
3 Requixed
. Sewage Holding Tank 5,418 gal, (724 cu. ft,)
Galley/Turbid Holding Tank 15, 480 gal. (2069 cu.ft,)
! : Sewage Holding Tenk Two (2)
& Overboard Pump
';_ G/T Holding Tank Two (2)
Overboard Pump
Discussion
The system is a viable candidate subject to certain
f limitations,
; Equipment would be arranged in the existing Sewage Treatment
! Space (3-84-0-Q) on the Third Deck as follows:
{:
i (a) Due to space limitations the Sewage Holding Tank would
3 be restricted to 2, 154 gallons (288 cu,ft,), The tank would be approximately
v 6'L x 8'W x 6'H and would straddle the vessel's centerline at the forward end
) of the compartment,
ke
'ﬁ (b) The galley and turbid drains cannot gravitate overboard
b
b

(c) The Sewage Holding Tank Overboard Pumps and the Gray
Water Holding Tank Overboard Pump would be located at the aft end of the

F- compartment,

|
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Vessel: VIGOROUS (210')
System No. 1 (cont'd,)

Drainage would be as follows:

(a) Sewage from all spaces would gravitate to the Sewage Holding
Tank for discharge overboard and plerside via the tank's pumps.

(b) Galley and Turbid water would gravitate to the small gray x
water holding tank for discharge overboard in unrestricted waters and diverted
to the Sewage Holding Tank in restricted waters and for plerside discharge,
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PROPOSED WMS EQUIPMENT ARRANGLMENT

\/ DIGSEL OIL TANK
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WMS INSTALLATION COST ESTIMATES

| Vessel VIGOROUS (210"

WMS No., 1
Quantity Raquired
énst:lé:tion ¢ Unit Assumed Unit Cost (estimated Cost (8)
o8t biemen , number of units)
3 ) Pound $ 4.50/Lb, 500 @ 2,250
Plping Oundsl (Materials and 1abor) '
(L)
$ .55/1b,
- Tank Steal® Pounds| (\iaterials and Tabor) || 41010 2,206 ;
$ .92/Lb. ® &
: Foundations Pounds (Materials and Labor) 2,410 2,218 ﬁ
Electric $ 2.00/Ft.
Cables Feet (Materials and Labor) 300 600 §
Miscellaneous - R
Installations (pumps, | Man- | $15.00/MH g
motors, skid-mounted | Hours | (Laber) 35 525 x
components, etc.) [ .3
Access Cuts (in hull, N
deck plating or :
bulkhead to provide | F°¢" ?L:bggﬂt 58 58 i
passagaway) -_ a)
$ 6,00/Ft.
Welding Feet (Materials and Labor) 95 570 ‘
$50.00/Hr, @
. P Cutting Hours | (rabor) 25 1,250 |
el S e - |
g| Other Man- | $15.00/MH
c a - 3
£ 2| (miscellaneous
'E;‘ handling) Hours | (Labor) 35 525
¢
i Total Installation Cost ($) 10,199

(1)* Copper=t:icksl assumed,

(2) Estimate includes a factor of §0% added to allow for valves, flanges, Attings, take-down joints, etc.
(3) One=quarter inch plate assuimod.

(4) Estimate includes a factor of 30% added to allow for required structural stiffening for proper support. }
(5) Estimated on the basls of 10% of the weight which has to bs supported, ;
(6) Based on an assumed cutting rate of 80 &, /hr. i
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS
Vessel; VIGOROUS (210')
. WMS No, 2 Full Volume Flush Oil Recirculation and Gravity Collection/

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

Required
Sewage Holding Tank 1,011 gal. (135 cu.ft,)
Galley/Turbid Holding Tank 15,480 gal, (2069 cu, f.)

R T e ST e

Chrysler Model and Quantity
Option A Option B Option C

Separation Tank One(l) - A/B One(l)-A & Three(3)-A
One(1)- A/B
Fluid Maintenance One(l)-A Two(2)~A Three(3)-A
and Pump Package
Sewage Holding Tank Two(2)
Overboard Pump
G/T Holding Tank Two(2)
Overboard Pump
Discussion
The system is a viable candidate subject to certain .
limitations. ]

Equipment would be arranged in the existing Sewage Treatment
Space on the Third Deck as follows:

(a) Due to space limitations the Sewage Holding Tank would be
restricted to 538 gallons (72 cu. ft, ), approximately 3'L x 4'W x 6'H, located
at the forwaxrd stbd end of the compartment,

el o b B s an e L

(b) The minimum gray water holding tank discussed in System No, 1
would be located in the aft stbd corner of the compartment.

(¢) There is room only for Chrysler Option A, The components
would be fitted along the ship's centerline, with the Separation Tank aft,

(d) The tank overboard discharge pumps would be located aft of
the Sewage Holding Tank,

N e e i T
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Vessel: VIGOROUS (210') .

System No. 2 (Cont'd)

RIS

; Drainage would be as follows:
4 (a) Sewage from allspaces except the garbage grinder would
L gravitate to the Chrysler Separation Tank,

(b} Garbage grinder drains would gravitate to the Sewage
Holding Tank.,

T T AT

(¢) Galley/Turbid drains would gravitate to the small gray water

holding tank for discharge overboard in unrestricted waters and to the Sewage

4 Holding Tank or pierside when overboard discharge is not permitted.
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{ PROPOSED WMS EQUTPMENT ARRANGEMENT

\/ DIGSEL OIL TANK \/

NI GiweB NEEE SR M S SR Sy SRS GE— s ST | S G i G SRS Sem— — O S—— e St

|
i VA OTMH |
' /stormc. O.T. MHD (DOWN TO
DGCK) P/8

UNDGRWATGR LOG, ROOM
4-90-2.-Q

SEPIRATION TANNK

= : ALYID MAINTENANCE
| , & PUMP PACIKAGAE

as ed

;_
3+
o
—%—r
ol
ol

qe| '4% a4 |95 <2 o

G/7 HoiLn's TANK OVED PUMPS

Sewas &
HoLwdIng
TANK

;
I .uwmu HT:
| ov8d Pumps
} é'mien
S/7 HOLDING TANK OTMM ;
s MG WSS oemps SEae GMEN GDED TN Sgup OhGE TEENS SIS M MR GAME SIS Tatr GEEED AR GRAMGED GO BN SIS ShApeeD S Ry SEE—
. 1
/\ DIesRL. OIL TANK / -\ ?

NOTES tL. TANW HIGWT TAREN 210 £7 USCGE VIGOROUS
- P AROM FLOCR  wLATGRS R n A '
: , BEWAGE TRETM T ROGOM
o . PUMPS LOT 1O ocaALT | SRO pPiceK S=84-0-0Q
27 SYSTAM NO,

RCALS ua’-\'—d‘liuu‘t NO, | OB/

Ui e R AT e heba i B . Kl St n e

A0F PO ARFANS IR TTA ] (TR W I VR LI S P NS ST ST T R PR Blhat Lt ITCRToAtey W7 SRR O ST L £ttt
B . A Ak S Lo s




WMS INSTALLATION COST ESTIMATES

Vessel VIGOROUS (210"

RNl A S S Sl e -
et le L v R

L WMS No.__2
3 uvantity Required
i% g‘::: lé;;:::nt ? (estrmated Cost ($)
{ ] number of units)
) Pounds| 5, 4:50/Lb. naos | 7,673
Piping (Materials and Labor) ' !
] ®
.55 .

é Tank Steel'” Pounds ?Matcri/aII‘: and labor) 1,940 1,067 !
$ .92/b. ®
Ef Foundations Pounds (Materials and Labor) 1,105 1,017
f Electric $ 2,00/Ft.
3 Cables Feet (Materials and Iabor) 375 750
3 | i
] Miscellanecus 3
Installations (pumps, | Man- $15.00/MH
b motors, skid-mounted | Hours | (Labor) 35 525
= | components, etc.)
4 Access Cuts (in hull, _ 3
] deck plating or 3
bulkhead to provide Feet %L:éggﬁt 53 85
passageway) ;
$ 6.00/Ft. X
; Welding Feet (Materials and lLabor) 60 360 -
£ R
g
- $50.00/Hr, (6)

w Cutting Hours (Labor) 25 1,250

B m e o e e e mmmmee

g (Sf::;naneous Man- $15.00/MH

& Hours | (Labor) 35 525

handling)
T==Ei — e —._—=.-=—_—_===L_==
Total Installation Cost ($) 13,222

(1) Copper-nickel assumed.

(2) Estimate {ncludes a factor of 50% added to allow for valves, flanges, fittings, take-down joinu, etc.
(3) One=quarter inch plats assumed.

(4) Estimate includes & factor of 30% added to allow for required stuctural stiffentng for proper support.
(5) Estimatad on the basis of 10% of the weight which has to be supported,

(6) Based on an asumed cutting rate of 50 &. /hr,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vesse'. VIGORQUS (210')

WMS No. 3 Full Volume Flush Oll Recirculation and Gravity Collection/
Chrysler System with Incinerator for

Sewage/Holdlng Tank for Gray Water I

Required f |

Galley/Turbid Holding Tank 15,480 gal, (2069 cu, ft.) : i

Sludge Surge Tank One (1) - Model B )

Incinerator Model and Quantity One (1) -Model C LS
Chrysler Model and Quantity Option A Option B Option C

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

One (1)-A/B P

Fluid Maintenance o

and Pump Package One (1) A  Two (2)-A Three (3)-A P

: ]

Sludge Surge Tank E

Transfer Pump One (1) P

Overboard Pump One (1) L

Galley/Turbid Holding Tank o

Overboard Pump Two (2)

Discussion !

The system is not a viable candidate. !

The Chrysler Option A components, a minimum gray water holding

tank (similar to System Nos, 1 and 2), the Sludge Surge Tank and the pumps i
can be fitted in the compartment, However, there is insufficient room for the i
incinerator installation,

29




DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS
Vessel: VIGOROUS (210')

3
[
i

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 313 gal, (42 cu, ft.) ‘
3 Galley/Turbid Holding Tank 15,480 gal, (2069 cu. ft.)
' Sludge Holding Tank 452 gal. (60 cu, ft.) ;
Grumman Unit without
. Incinerator One (1) i
Influent Surge Tank Pump One (1)
Influent Surge Tank Overboard
3 Pump Two (2)
Galley/Turbid Holding Tank E
3 Ovexboard Pump Two (2)
Sludge Holding Tank Transfer k
» Pump One (1) 4
i Discusgsion @1
The system is not a viable candidate, 13
11;_ el
\ Due to the quantity and configuration of the equipment required and 3
the piping involved, there appears to be insufficfent space available for a §
: functional arrangement and for maintenance and repelr in the existing Sewage {
3 Treatment Space on the Third Deck. }
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: VIGOROUS (210')

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

System with Sludge Holding Tank for Combined

; Black and Gray Waters

‘ Required

L Influent Surge Tank 1235 gal. (165 cu. fr.)

Sludge Holding Tank 1742 gal, (233 cu., ic.)

, : Grumman Unit without

i Incinerator Two (2)

f, Influent Surge Tank Pump Two (2)

2 Influent Surge Tank Overboard

Pump .Two (2)

1 Sludge Holding Tenk Transfer

i Pump One (1)

Discussion ;
‘The system is not a viable candidate. . _ }]

. o

i There 18 insufficient space to include all the equipment required , ‘]

v especially due-to the space required by the Gruminan MSD's in the exdstmg -

] ' Sewage Treatment Space cn the Third Deck. &,

3 !
g
]
5
i
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECEKS 1
Vessel: VIGOROUS (210')
WMS Ne, 6 Full Volume Flush Gravity Collection/Holding Tank for

, Black Water/Gruinman Flow Through System with
Sludge Holding Tank for Gray Water

B

Required

G/T Influent Surge Tank 922 gal. (123 cu, ft.) .
Sewage Holding Tank 5,418 gal, (724 cu, ft.)
Sludge Holding Tank 1,290 gal, (172 cu, ft.)
Optiona) Combined Sewage/ . E
Sludge Holding Tank 6,708 gal, (8Y7 cu, ft.) 3§
Grumiman Unit without 4
Incinerator Two (2)
Sewage Holding Tank E
Overboard Pump Two (2) -
Influent Surge Tank Pump Two (2) A
Influent Surge Tank Transfer ik
Pump One (1) !
Sludge Holding Tank Transfer o
Pump One (1) _ "}
Discussion 53}‘
M

The system is not a viable candidate,

R B il

There is insufficient space avallable in the existing Sewage Treatment
Space on the Third Deck for anything other than & partial capacity Sewage
Holding T'ank and its overboard/plerside pumps,

-t T,

= ST R
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: VIGOROUS (210')

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

Required
Galley/Turbid Holding Tank 15,480 gal, (2069 cu. ft.)
Sewage Influent Surge Tank 313 gal. (42 cu, ft,)
Fuel Oil Day Tank 25 gel. (3.3 cu, ft,)
Grumman Uaits with Inclnerator One (1) with One (1) Thiokol
Influent Surge Tank Pump One (1)

Influent Surge Tank Overboard
Pump Two (2)
Galley/Turbid Holding Tank
Overboard Pump Twu (2)
Digcugsion

The system s not a viable candidare,

There is insufficient space to include all the equipment 'require-d,
especially due to the space required by the Grumman MSD in the existing
Sewage Treatment Space on the Third Deck.
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS
Vessel: VICOROUS (210")

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

Required

Influent Surge Tank 1,235 gal, (165 cu, ft,)
Fuel Oil Day Tank 25 gal, (3.3 cu, ft.)
Grumman Units with Two (2) with

Incinerators Two (2) Thiokol Incinerators
Influent Surge Tank Pump Two (2)
Influent Surge Tank Overboard

Pump Two (2)

. Discussion

The system 18 not a viable candidate,
There is insufficient space to include all the equipment required,

especially due to the space required by the Grumman MSD s with their
incinerators in the existing Sewage Treatment Spac: on the Third Deck.
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS

RS SEPL PR e

Vessel: VIGOROUS (210")

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

- TR e

; Required

!

Vacuum Collection Tank Ass'y 250 gal, (165 cu, ft.)
: Sewage Holding Tank 1,540 gal, (206 cu. ft.)
! Gelley/Turbid Holding Tank 15,480 gal. (2069 cu, ft.)
‘ Sanitary Holding Tank

? Overboard Pump Two (2)
Galley/Turbid Holding

Tank Overboard Pump Two (2)

L Discussion

The aystem is considered to be-a viable candidate subject
to certain limitations,

Re-use of existing piping arrangements would have to be considered.
A fresh water sanitary flushing system would be required.

Equipment would be arranged i{n the existing Sewage Treatment Space
on the Third Deck as follows:

(a) Due to space limitations the Sewage Holding Tank would be
restricted to 740 gallons (99 cu. ft.), approximately 5'-6" L x3'W x 6'H,
located in the aft end of the compartment, port side,

(b) The minimum gray water holding tank discussed in System No, 1
would be located at the forward end of the compartment, port side,

(c) The vacuum collection tank assembly would be located at the
forward end of the compartment, starboard side.

(d) The various overboard/pierside discharge pumps would be
located at the aft end of the compartment, starboard side,

3§
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Vessel: VIGOROUS (210')

System No. 9 (Cont'd)

Drainage would be as follows:

(@) Sewage from all spaces ‘vould be collected by vacuum in the
vacuum collection tank assembly, The garbage grinder drains would require
a special vacuum valve similar to a urinal discharge type vealve to permit
proper collection, )

(b) Galley and Turbid drains would gravitate to the small gray
water holding tank for discharge overboard in unrestricted water and to
the Sewage Holding Tank or pierside when overboard discharge ia not
permitted,
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PROPOSED WMS EQUIPMENT ARRANGEMENT ]
| \/ OIGSEL OIL TANK \/
~—r—-——-——"—=—=—=—- = ———— —
Ps OTMH
{ M v
SLOPING OT. BHO (DOWN YO

OacK) P/s

ﬁmomwuu LOG ROOM
4-90-2-Q,

G #oLping
TANK
SEWAGE MHoLding :
 TANK
q A
_ ¢ ‘MiaH
YA R Y !
. ag| )\Qy% @ a o 88 &7 e 8 |ed |
N.T: OvED PumAs . r 1
- O/ .
. VAecwum Coucacrion
FANK ASSEMBLY
- O | :

% . SPEWAGE K.T.
! oved Pumrs

B el

LRI I T TEIITTTTR

&'Mian

1

OTMH

It B kA

« AT

e s ——

s it
= T, 7

NOTES v L,

2.

DIASEL Ol TANK /I\

TANW G WUT  SAWEN

" AROM BLOOR PLATAS

PUMPBS Nt IO acAD
37

. 210 ET USCGC VIGOROUS®

BEWAGE TRETM T ROOM
SRO DICH 5-84-0-Q

- SYSTAM NO, 9

SCALR V210" [ $HAGT NO,) OB )

PSR




WMS INSTALLATION COST ESTIMATES

[t}
LAY F TSN :zhna

Vessel VIGOROUS (210')

WMS No. 9

i Quantity Required
] gl:::lgl:::::m Unit Assumed Unit Cost (estimatad Cost ($)
e e e e LI IR Of UNILS)
1 $ 4.50/1b,
Piping® Pounds| \/aterials and Labor) 2,230 10,035
.55/Lb. 4
; Tank Steel” Pounds ?Mateu/m and Labor) 2,080 1,144
: .92/1b, Q)
Electric $ 2,00/Ft.
Cables Feet | (Materials and Labor) 378 750
. Miscallaneous
3 Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 §25
& components, etc.)
. Access Cuts (in hull,
g deack plating or ,
2 bulkhead to provide | T8¢t | L-00/Ft. 58 58
3 passageway)
4 $ 6.00/Ft.
Welding Feet (Materials and Iabor) 85 350
$50.00/Hr. © '
“ Cutting Hours | (1apor) 25 1,250
g | PR S AU NPUNDNNI FpU NPy SUpSp
g| Other
Man- | $15,00/MH
7]
2| (miscellaneous ,
handling) Hours (Labor) 35 525
,,,,,, S I—— B TR s e SR KT
Total Installation Cost ($) 16, 266

(1) Copper=nickel asumed,

(@) Essimats fncludes a factor of 50% added to allow for valves, flanges, fittings, take-down joints, etc.
(3) One=~quarter inch plate assumad.

(4) Estimats inoludes a factor of 30% added to allow for required struotural sciffening for proper support,
(6) Escimatad on the basis of 10% of the waight which has to be supportsd.

; (6) Based on an amumed outting rats of 80 &, /hr,

b
]
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: VIGOROUS (210')

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

L Required
b
E Vacuum Collection Tank Assembly 250 gal, (165 cu, ft.)
e Galley/Turbid Holding Tank 15, 480 gal, (2069 cu. ft.)
§ Fuel Oll Day Tank " 61 gal, (8.2 cu, ft.)
Incinerator One (1) Jered
Galley/Turbid Holding Tank
Overboard Pump Two (2)
Discussion

The system 1s a viable candidate subject to certain
limitations,

Re-use of existing pip!ng arrangements would have to be considered.
A fresh water sanitary flushing system would be required,

P BT A IS PR R TR T

SR e

Equipment would be arranged in the existing Sewage Treatment Space
on the Third Deck as follows:

(a) The vacuum collection tank assembly would be fitted at the aft end
of the compartment, predominantly to port,

T

(b) The incinerator, blower and fuel oil day tank would be fitted to
starboard of the vessel's centerline.

(c) The vessel does not have a stack, since the diesel engine
exhausts run aft to the weather via the transom stern, This apparently will
offer complications as to if and how the incinerator stack can be satisfactorily
led to the weather. See the Special Remarks in the discussion at the beginning

of this Section, Fire fighting protection and possibly the space ventilation will
have to be modified.

(d) A minimum gray water holding tank (approximately 2'-3" L x
1'-6" W x 6' H) would be fitted at the forward end, port side.
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Vessgel: VIGOROUS (210')

System No. 10 (Cont'd)

(e) The gray water holding tank pump would be located in the
forward sctarboard corner,

Drainage would be as follows:

(a) Sewage from all spaces would be collected by vacuum in the
vacuum collection tank assembly. The garbage grinder drains would require
a special vacuum valve similar to a urinal discharge type valve to permit
proper colection,

(b) Galley and Turbid drains would gravitate to the small gray
water holding tank for discharge overboard and to pierside.,




PROPOSED WMS EQUIPMENT ARRANGEMENT
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WMS INSTALLATION COST ESTIMATES

="
L et e o e 2300

E Vessel VIGOROUS (210"
¥

WMS No. 10

(4) Estimate includes a factor of 30% added to allow for required structuzal sdffening for proper support,
(8§ Escimatad on the bagls of 10% of the waight which has to ba supportsd,
(6) Based on an assumed cutting rats of 50 £, /e,

_ Quantity Required
g‘:::lé?:ﬁ:nt Unit Assumed Unit Cost (estimated Cost ($)
h:mm R e S gy numbr ~ 3
4.50/Lb, “
Piping(® Pounds ?Mat 331{111‘2 and Tabor) 4,265 19,193
: $ .55/1b. ( :
Tank Steel” Pounds| (\/atarials and Labor) 460 253 :
s B
; 3
v .92/1b. ® ;
Foundations Pounds ?Matari/ali.g and Labor) 1,175 1,081 p
Electric $ 2,00/Ft. 3
- Cables Feet (Materials and labor) 228 450 :
Miscellaneous 3
Installations (pumps, | Man- | $15.00/MH j
motors, skid-mounted | Hours | (Labor) 20 300 :
gomponents, ets.) !
Access Cuts (in hull,
daeck plating or 4
E{ bulkhead to provide Feet ?I:ng)/ﬂ 5% 55 s
‘K\, passageway) !
{,‘I':l $ GQOO/Ptu
¢ Welding Feet (Materials and Labor) 70 420 %4
f G
.- i}
$50.00/ar. @ L
¥ Cuttin ‘
" v Hours (Labor) 25 1,250 :
% T T S i e B »
[‘- g (rg;::;llaneous Man- | $15.00/MH
9 a '
; handling) Hours | (labor) 35 525
E Total Installation Cost ($)
E {1) Copper-nickel asnmed,
P (2) Estmats includes a factor of 80% added to allow for valves, flanges, Attings, taks-down joints, etc.
T (3) Ouns=quarter inch plate assumed.
s
[
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS i
]

Vessel: VIGOROUS (210")

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 250 gal, (165 cu. ft.)
Galley/Turbid Holding Tank 15,480 gal. (2069 cu. ft,)
Evaporator (CATX) Three (3)-60 gal,
Catalytic Oxidizer Three (3)
Galley/Turbid Holding Tank
Overboard Pump Two (2)

Discussion
The system {s not a viable candidate, 4
There 18 insufficient space to include all the equipment required,

especially due to the space required to fit all the evaporators and their piping
in the existing Sewage Treatment Space on the Third Deck.

s
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

PERNNIIPENPACT S ST et

Vessel: VIGORQOUS (210')

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

Required

G/T Influent Surge Tank 922 gal, (123 cu, ft.)
Sludge Holding 1,290 gal, (172 cu, ft,)
Vacuum Collection Tank Assembly 250 gal, (165 cu, ft.)
Grumman Unit without Incinerator Two (2)

_ Influent Surge Tank Pump Two (2)

! Sewage Holding Tank Overboard

;- Pump Two (2)

3 Sludge Holding Tank Transfer

.» Pump One (1)

5\ Discussion

i

fv The system is not a viable candidate.

There is insufficient space to Include all the equipment required,
: especially dite to the space required by the vacuumn collection assembly plus
' the Grumman installations, all in the existing Sewage Treatment Space on X
the Third Deck, P
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS
Vessel: VIGOROUS (210")
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 922 gal, (123 cu, ft,)
Vacuum Collection Tank asgembly 250 gal, (165 cu, f.)
Fuel Oil Day Tank ' _ 112 gal, (15 cu, ft.)
Grumman Unit with Two (2) with Three (3)
Incinerators Thiokol Incinerators
Vacuum Collection Tank
Transfer Pumps Three (3)
Influent Surge Tank Pumps Two (2)
G/T Holding Tank Overboard
Pump Two (2)
AR Discussion
_The system is not & viable candidate,

There is insufficlent space to include all the equipment required,
expecially due to the space required by the vacuum collection assembly plus
the Grumman installations with multiple incinerators, all in the existing
Sewage Treatment Space on the Third Deck,
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS
Vessel: VIGOROUS (210')

WMS No, 14 GATX Reduced Volume Flush M/T Pump Collection/Holding
Tank for Concentrated Black Weter/Holding Tank
for Gray Water '

Selnd s o

_ | Required
Sewage Holding Tank " T ..1.742 gal, (233 cu, ft,)
Galley/Turbid Holding Tank - 18,480 gal, (2069 cu. &.)

oty Pt Bt T

PO SN D W ot

Sewage Holding Tank . .
Overboard Pump ' C Two (2) -

G/T Holding Tank _ : Co
Overboard Pump : " Two (2)

Macerator/Trangfer Pump ' * Nine (9) .-

=S

. o : T
Discusgion S , . e . A

The system installation is a vieble candidate subject'tv certain Lo
limitations, : o '

A fresh water sanitary flushing system would b.é requirad, e :

The system is similar to Syster 'No. 1 |éxce15i that sewage collection . B
for this system is by macerator/transfer pumps instead of gravity,.

The Sewage Holding Tank required capacity can apperently be met in )
a tank approximately 6' L x 8' W-x 6' H,

The equipment errangement would be as indicated for System No, 1,

I
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: PROPOSED WMS EQUIPMENT ARRANGEMENT :
: \/ DIGSEL OIL TANK \/ :
' ) OTMH : 1
/st.ormca OT. MHD (DOWNM TO
CRER) we
| {inoerwaran oo . room '_
- T 4-90-2.-Q _
T :
'!' S
by ‘ ! -;-l ‘ !

“4 ‘
v € sSawnes BT

SEWHNGL HOLDING TANK .
- s oves: pumes ' _ o oo
R N il R e
o T R 92 |9 9 €1 a8 &7 es| &8 a4 |

. ol

E : — : &'MICH :

, - CRfr posdivg Tank b

ovED PUMBS 6/7‘

. Mowbinvg | R

OTMH "
A
Ll 3
/7T\ DIBBEL OL TANK \
NOTGES ¢ L. TANK  WIQI4T TAUEN ~ 210 F_T_;JSCGC. VIGORCUS

EROM RLOOR  PLATER | [ gEi e u A TW T ROOM
‘2. PUMPE  NOT O SCALM 3RO DICK H-84-0-Q

SYSHTAM NO, |4
WCALE 2% |°O" [ HGAT NO, | CF )
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WMS [NSTALLIATION COST ESTIMATES . %
1

Vessel VIGORQUS (210')

WMS No. 14

(1) Copperenickel assunied,

(2 Ertimate includes a factor of 8U% added to allow for valves, flanges, Aitlngs, taka=down joints, etc.
g (3) Oue-~quarter inch plate assumed.

L (4) Estimats includes a factor of 30% added to allow for required structural stiffeaing for proper support.
: (5) Estimatsd on the basis of 10% of the weight which has to be supnarted.

(6) Based oo 0 amsurned cucting rave of 80 &, /ur,

48

i T Quantity Requirad
g‘ “: 1;:tion ¢ Unit | Assumad Unit Cost (estimated Cost ($)

e Pipingt® | Pounds (Materials and Labor) 1,285 . 5, 783

3] . . . 155 [ (

| |Temkstee® . Pounds ?Matan{\ll‘: and Tabor) 4,010 , 2,206

"‘-: ; N . L .92 . -' - . ’ )

i Foundations - . vlvi'ounds ?Matorifalll‘g and Labor) 2,410 2,218

Electric B 2.00/Ft, ,
g Cables _Fg_-“ (Materials and Labor) || e 600

- Miscallanaous T
E Installations (pumgps, | Man.. |- $15.00/MH . _

%} motors, skid.mounted | Hours | (labor) 35 7 523

HI components, etg, ). : 1
‘Acces# Cuts (in hull, _ . :

1 deck plating or - : o
3 bulkhpad te provide ‘.F“t ?Lalbgr%” b - 3% . 58 3
gi pagseqeway) - L
k. | $ 6.00/Ft. ;
:? Welding Faet (Materials and Lahor) 80 480

; . $50,00/Hr. (®

;_;{ 4 Cutting Hours | (rabor) 25 1,250

8- G T ————p e mmmmm e e e

1 =l Qther :

! g - Man. | $15.00/MH

; &] (miscellaneous 1 525

5 handllnq) Hours (I.dbor) v

- bignﬂ"'f == o }::#m: 4
l
? Total Installation Cost ($) 13,642 )
; ,
}
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DISCUSSICH: WF INSTALLATION BASED ON SHIPCHECKS
Vessel: VIGORQUS {£i0}

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

P Required
Incinerator Feed Tank 125 gal, (17 cu, ft.)
Galley/Turbid Holding Tank 15,480 gal, (2069 cu, ft.)
o Fuel Oil Day Tank 61 gal. (8.2 cu, ft,)
: Incinerator One (1) Jered
: Incinerator Feed Pump One (1)
Incinerator Feed Tank One (1)
Overboard Pump
G/T Holding Tank Overboard
Pump : Two (2)
Macerator/Transfer Pump Nine (9)

Discussion

- - PP TI R Ty
S, BT R At i A

e B vt 2 Ll e o mnts mSked

The system installation is & viable candidate subject to certain
limitations,

A fresh water sanitary flushing system would be required.

Equipment would be arranged in the existing Sewage Treatment
Space on the Third Deck as follows:

(8) The incinerator feed tank (approximately 2' L x 2' W x 4'-6" H)
would be located on the port side, aft,

(b) The incinerator, blower, feed pump and fuel oil day tank would be
located on the starboard side,

As far as an incinerator stack is concerned, see System No, 10 for ;
running the stack to the weadier,

|
z‘-\ Fire fighting protection and p.ssibly the spare ventilation will have
) to be modified.
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Vessel: VIGOROUS (210')

System No,. 15 (Cont'd)

(c) Due to lack of more space, the galley/turbid holding tank would
be restricted to 538 gallons (72 cu, ft.), approximately 4' Lx3'Wx 6'H, It
would be located on the port side, forward.,

(d) The pumps associated with the equipment would be located along
the vessel's centerline,

Drainage would be as follows:

(a) All sewage would be collected by macerator/transfer pumps
and discharged to the incinerator feed tank, Pumps would either feed it to

the incinerator or discharge it overboard or plerside according to prevailing
restrictions,

(b) Galley/turbid water would gravitate to the G/T holding tank
from which it would be pumped either overboard or to pierside,
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PROPOSED WMS EQUIPMENT ARRANGEMENT
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WMS INSTALIATION COST ESTIMATES

VIGOROUS (210')

WMS No. 15

Quantity Required
g‘ st:lé?tion ¢ Unit Assumed Unit Cost (astimated Cost {§)
ost tlemen | number of units)
4.50/1b, ( ®
Piptng™ Pounds ?Materi/ari': and Labor) 3,335 15, 008
L)
.55/1b. (
Tank Steel‘a) Pounds ?Matarl?l‘: and Labor) 2,345 1,290
.92 . [{ )
Foundations Pounds ?Matgri and Labor) 1,095 1,008
Electric $ 2.00/Ft.
Cables Feat (Matertals and Labor) 375 750
Miscellaneous
Installations (pumps, | Man- | $15.00/MH
motors, skid.mounted | Hours | (Labor) 35 525
components, etc.)
Access Cuts {in hull,
deck plating or
bulkhead to provide Feet %1:1;23/1: b 55 55
pagsagaway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 80 480
$50.00/Hr. ©
Cuttin
u q Hours (Labor) 25 1,250
% L - _h ______ e e e e b o e e e e e e e [ e o e e e i = - —
g| Other Man. | $15.00/M:H
[ - ]
2| (mlscellaneous
handling) Hours (labor) 35 525
~ e — - e ——— — ——— —_— — _—— —- - 7
Total Installation Cost ($) 20,891

(1) Cop'pu-nlokcl assurned,

(2) Estimats includes a factor of 60% added to allow for valves, flanges, fiteings, take=down joints, eto.
(3) One=quaster inch plate assumed.
(4) Estimats includes & factor of 307 added to allow for required structural stiffening for proper support.
(5) Estimatsd on the basis of 10% of the weight which has to be supportsd,
(8) Based on an assumed outting rate of 50 R, /ir,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

TR r*'?ﬁ
L

i

e e M AN i i j

, Vessel: VIGCROUS (210')

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

Required
Galley/Turbid Holding Tank 15,480 gal, (2069 cu. ft.)
: Evaporator Feed Tank 125 gal, (16.7 cu, ft.)
& Evaporator (GATX) Three (3) - 60 gal.
5 Catalytic Oxidizer Three (3)
Evaporator Feed Pump Two (2)

g Evaporator Feed Tank Overboard

: Pump One (1)

i G/T Holding Tank Overboard

5 Pump Two (2)

i Macerator/Transfer Pump Nine (9)

{ Discussion

;

The system installation is a viable candidate subject to certain
limitations,

Equipment could be located in the existing Sewage Treatment Space on

; ' the Third Deck. The installation will be a little on the tight side depending on

: how the final piping arrangement is installed, since a number of components ]

would have to be fitted on this rather small space. i
A fresh water sanitary flushing system would be required, J
Equipment could be arranged as follows:

(a) The evaporator feed tank (approximately 2' L x 2' W x 4'=3" H) ]
would be on the port side, aft, i

(b) The evaporators and their vapor treatment equipment would
be located one on the vessel's centerline forward and two on the starboard side,
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Vessel: VIGOROUS (210')

System No. 16 (Cont'd)

(c¢) The minimum gray water holding tank discussed in System

No. 1 would be located on the port side, just forward of the evaporator feced
tank,

(d) The evaporator feed pumps and the various overboard discharge
pumps would be arranged functionally near the equipment served,

Drainage would be as follows:

(a) All sewage would be collected by macerator/transfer pumps and
digcharged to the evaporator feed tank,

(b) Sewage would be pumped either to the evaporators or to overboard
or plerside connections depending on prevailing restrictions.

(c) Sludge from the evaporators would be pumped overboard,

(d) Galley and turbid water would gravitate to the minimum gray

water holding tank fur discharge either overboard or to pierside connections,
depending on restrictions.,
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PROPOSED WMS EQUIPMENT ARRANGEMENT
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Vessel

WMS INSTALIATION COST ESTIMATES

VIGOROUS (210')

WMS No. L€

Installation
Cost Elemant

Assumed Unit Cost

TQuantity Required
(estimated
nu mbe nlts

Cost (8)

$ 4.50/Lb. @ .
Piping(® Pounds (Materials and Labor) 1,585 7,133
Tank Steal ounds| )Materials and Labor) 278
1))
.92 .
Foundations Pounds ?Mateﬂﬁ: and Labor) 515 474
Electric $ 2.00/Ft.
Cables Peot (Materials and labor) 450 900
Miscellaneous
Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 525
somponents, etc,)
Accass Cuts (in hull,
dack plating or N )
bulkhaad to provide Feet "(L:'ggg/n 55 55
passageway)
s 6.D0/Ptl ’[
Welding Faet (Materials and Labor) | 70 420
$so.oo/mr, @
w Cutting Hours (Labor) 25 1,250
% ___________ e - - o o e o . o T e v o = | - - - d -
g| Other Man- | $15.00/MH
8] (miscellanecus - *
handling) Hours (Labor) 35 525
Total Installation Cost ($) 11,557
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(1) Copper=nickel asrumed.

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

(3) One=quarter inch plate assumed,
(4) Estimate includes & factor of 30% added to allow for required structural stiffening for proper support.
(8 Estimated on the basts of 10% of the weight which has to be supported.
(6) Based on an amsumed cutting rate of 80 &, /i,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: VIGORQUS (210')

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

Required
Sewage Holding Tank 1,742 gal. (233 cu, ft,)
Galley/Turbid Influent Surge Tank 922 gal, (123 cu, ft,)
Sludge Holding Tank 1,290 gal, (172 cu, it.)
Grumman Unit without Incinerator Two (2)
Sewage Holding Tank Overboard Pump Two (2)
G/T Influent Surge Tank Pump Two (2)
G/T Influent Surge Tank Transfer Pump One (1) e
Sludge Holding Tank Transfer Pump Two (2) L
Maccrator/Transfer Pump Nine (9) -

Discussion Ly

The system is not a viable candidate,

There is insufficient space to include all the equipment required,
especially due to the space required by the Sewage Holding Tank and the
Grumman MSD's in the existing Sewage Treatment Space on the Third Deck.

]
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS

-
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Vessel: VIGOROUS (210')

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

Required
Sewage Surge Tank 122 gal. (16 cu, ft,) 3
Galley/Turbid Surge Tank 922 gal, (123 cu, ft.) 3
Fuel Ofil Day Tank 112 gal, (15 cu, ft.)
Grumman Unit with Two (2) with Three (3)
: Incinerators Thiokol Incinerators
Sewage Surge Tank
Transfer Pump Three (3)
b Sewage Surge Tank
b Overboard Pump One (1) b
G/T Surge Tank Pump Two (2)
G/T Surge Tank
Overboard Pump One (1)
Macerator/Transfer Pump Nine (9)
| Discussion si
The system is not a viable candidate,
There is insuffictent space to include all the equipment required,
3 especially due to the sizes of the Grumman MSD's in the existing Sewage
E Treatment Space on the Third Deck.
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA :
Vessel _VIGOROUS (210%) Sheet 1 of 10 §

M/E__ 1 - ADAPTABILITY FOR SHIPBOARD INSTALLATION

INSTALIATION CHARACTERISTIC

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

(a) Actual capacity of WMS equals ot exceeds required capaclty for vessel,

(b) WMS marginally sultable for vessel (has 56-99% of required zapacity),

(¢) WMS capacity insufficient for vessel (less than 95% of required capacity), .

WMS#[L 1 2 3 4 5 ] 7 8 ] 10 il 12—[ 13 1 14 ] 16 18 | 17 18
Data ll ¢ c |N/A | N/AIN/A |N/A |N/A |N/A | ¢ a | NJAN/A [N/A | & a a | N/A | N/A

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

. - (8) Actual capacity of WMS eduals or excceds requited capacity for vessel,
' (b) WMS marginally suitable for vessel (has 95-99% of required capacity),
(c) WMS capacity insufficient for vessel (loss than 95% of required capacity).

N WMS 4 1 2 k] ¢ § 6 1 8 8 10 11 12 13 i4 15 16 17 18
- Daafl ¢ | ¢ [n/a [n/a /A {n/A [N/a /A | e | e IN/AIN/ANA e |e | o | N/A [N/
flf,: 13 Fxtent of additiunal support systems or equipment required to accommodate st(l)
i‘ (a) No additional support systems or ‘equipments required, @
{ (h) Some additional support systems or equipments :equ.ired.(
,\‘ (c) Many additlonal suppoct systems or equipments required, )
i
f-‘;_ @ Examplest, Freflghting systern must be {nstalled with incinerator,
' « Bilge alarm required if large tank is installed above bilge.
« Compressor required on vessels that do not already have one,
« Detecrors of toxic or noxious gases should be installed with any system tha:. as an inherent dusiyn
&) feature, uses such gases in processing wastot.
4 3 Need for support system/equi pment docs not sign!fleantly reduce WS sultability for on-board Installatdon,
4 Suftabtlity of WNIS for (nstalluton on vessel significantly reduced.
' WS = 1 2 3 4 5 8 7 8 ] 10 11 12 13 14 15 18 17 13
g Data [} b b _|N/A | N/a |N/A |N/A [N/A IN/A| b | b IN/A|N/AIN/A | b | b b | n/a ] N/A
: 21 )| Exient of fixture modificadons required for WM i"stalladon
; (a) No fixtures need modificadon or replacemeni.
l {b) Some fixrures need modiflcation or replacement.
E (c} All commodes need replacement and modiflcatlon of urinal-associated equip:cent (e.g., urinal discharge valves)
is required.
i (d) AL flxtures need replacement or modificatdon (e.g., replacement of comimodes and urinal fushomerers).
H {e) Al fixutres need replacement or modificatdon and each Axture has additional hovlkup requirements associated with it,
B WMS 4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Data l & | o {n/alnva Inva [nya [n/a Iwza | e | o Lwa | nalna | e [e | e [/l na
‘ e T —
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WMS INSTALLATION EFFECTiIVENESS ATTRIBUTE DATA
Vessel VIGOROUS (21C')

Sheet 2 of 10

—

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

-
INSTALLATION CITARACTERISTIC

e e e e
kxtent of flush medium supply modificatons fequired for WMS {nstallation
(8) Extsting flish medium Is used,

(b) WIS reqrires conversion of fluth medlum to potable wiuter,

(€) WMS requires converdon of flush medium to reclrculating nun=aqueous medium,
(d) WMS requires canversion of flwh medium to salt water, ()

(0

Conversion to salt water requirei pump re-sizing, tapping into the sea-chest and proviston for ity corrosive

‘proparties, For PAMLICO, salt water would be wed {f the drain system were converted to a stancasd flush
system (C,G. supplied lnf‘ormudor:).

1 2 3 4 § 6 | 7 8 g | o 11 12 13 | 14 | 15 18 1] 187

Lo a ¢ N/A] N/A|N/A [NJA IN/A |N/A ] b b | NJA|IN/AINA ] b b

et a—

b | N/A | N/A

e —
e e ey s ety Yo

Hookup reqmmmenu(l) for WMS Collection/Transpart subsystem installaton

(a) No additiunal hookup requirements beyond existing anes.
-(b)  Requires piping for recireulation of flush medium (n existng gravity draln system), oo
(c) Special and centralized Collection/Tranaport subsystemn required. '

(d) Special and non=centralized Collectton/‘run:pon cubsystam required (Includes conversion from rwduced flush vacuum
cullecton to a standard gravity drain aystem with or without recitculation),

h

Draln piping; electric cables conneclng commoade, M/T pump and coatrol paael in GATX but pot {o JERED, etc,

l 2 3 4 & 6 1 8 ] 10 1142 18] 14 | 15 18 11 18

¢ 22
L
k
¥
'
b .
P WM8 #
8 .
£ Data
[
!
b
4 251
g
i
b
i
1 WhiS #
k'\‘ i
;{ Dats
i

252

Wald s

& b IN/A IN/A INJA IN/A |N/A IN/JA| ¢ ¢ {N/A|N/A|NAL ¢ d d N/A IN/A

ittt cetend

Rouiing flexibility for drain plping modificadons ¢ assoctated with WS Aollection/Transport subsystern lustallation(™
{a) Routing ls highly flaxible. 3

(b) Routing {s moderately flexible, with sume restricdons,
(c) Routing s highly inflexible,

O of the three relevant categories of routing of lines (piping, ventlation, electrical}, piplag {s the most {mpettant
@ for azseasing use of WMS installation,

Notes: . With gravity dralnage, lines musc always slope downward and redquite ventdng.
+ Smaller dze lines are {nherently more flexible,

» With the pump or vacuum Collecdon/T'ransport subsystem, sharp bends, rises and long runs cag be
@) ascommodated in piping.

All cases, WMS installadon s to be considered from the polnt of view of me. difications requjred to oxisting
conditions.

Data

v le a4 ]| e r]ses | o |z o3| 1a)1s| 18|17 | 13

a a |N/A INFA | N/A | N/JA {N/A | N/A | b b | N/A | N/A

RN

et reprwmsmrre
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WMS INSTALLATION EFFLCTIVENESS ATTRIBUTE DATA
Vessel VIGORQUS (2109 - Sheet 3 of 10

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

R Sas

INSTALLATION CHARACTERISTIC

233 Space requirements for WM$ Collection/Transport subsystern Inrtallation, \
. M
fa) No additonal space requued.(l)m L
(by Somne iddidonal space required, : W
(¢) Large amount of addidonal space required. ' i
g) g1 M/T pumps in GATX; or small {nfluent surge tank. ' ‘?
Eges largs VCT in IERED; o largo 1nﬂqent surge tank. if not already {nstalled. o N
WMS # 1 2 8 4 5 6 7 8 9 10 1 12 13 14 | 48 A ] 17 13
Data a | N/A | N/A[N/A |N/A [N/A [N/A | b b N/A [N/& N/A [N/A
234 Medularity of WMS Collection/ Transport cubl)'mem (as it affecrs {nstallation) 1
(a) Degree of modularity of subsystem aids fa Lnatailation of C/T mbuyuem"\
(b) Degree of modularity of subsystarn results in some (minimal) difficulty in installadon of C/7 subsystern,
(¢) Degree of modularity of subsystem resulwm in modesate diffioulty in installation of C/T subsystem,
R
; M on vessels that do not currently have a WMS, a high depres cf moduladty aids th Installation, and & hlgh digres
of subsyatem centralizadon (as in the JERED) results [n difficultiss for fnstallation, o
: ; ‘,"{.1
. WS 1 2 3 4 ] 6 7 8 8 10 1] 1 13 14 15 18 by . 18 1. ,'_;“&,
o Data || a a | N/A IN/A | NJAIN/A | NNA | N/A [ b b N/ [N/AIN/A | & | & o | N/A | N/A
i Stz et anss e e e eET e \
_"n‘. 238 || Vent requirements for WMS Collection/Transpost subsystein installation L
; (a) No vents are required other than the exlsing vents, : ‘ i}
3 (b) Few vents are required {n additon to the exist{ng vents, .
k) ' (¢) Many vents are tequlred in addidon to exisdng vents, \
. ws ]l 1 2 | 3 4 5 8 q 8 g 1o a0 | 12§ 132415 e |17 | 18
Data |} b [ N/a | N/A ] N/AIN/A INfA [nzA L b b | N/A|N/AN/A | & | b N/a | N/A
A — = -ww—ﬂ_———.‘_
.1
i‘ 241 || Space requirements for WMS waste Treatraent/Disposal subsystam fnatallatfon
(a) Volume required ls minimal and dirnemiomm of equipraent present no problems {b Hning equipment fnto avallable
E- compartment space, @ A
: (b) Volume required is moderate aud dimensons'”’ of edqulpment present no problems in fitting equipment {nto avallub'e i
i compartment space, ) |
1 (c) Volume and dimension’ * of equipment do presant problem {u fitting equipn.eat Istc available cornpartment Jpacy.. !
i (d) Large volume required and dimension{!)of equipment do preaent problem Ln fltting equipment into available |
E, compartment space., !
a‘
M The two main factors are (1) deck area required and (i1) height required. |
apsa e J
. WMS b 1 2 a 4 & 8 7 8 9 10 11 12 13 14 15 18 17 ' 18 iy
f Data )| 4 | p | nzafnsa | nvga dnga Inza In/ad b | b dnsa n/adnial o b | e In/a | N/A
!' T e~ ———— B
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WMS INSTALLATION EPPECTIVENESS ATTRIBUTE DATA
vessel VIGOROUS (210")

Sheet 4 of 10

M/E I - ADAPTABILITY FOR SHIFBOARD INSTATLATION {(Cont'd)
INSTALLATION CHARACTERISTIC
242 Hookup requlremunts(l) for WMS wasre Treatment/Disposal subsystam (tstalladon
(a) Plpes, ducts and/or cable requirements are minimal.
() Pipes, ducts and/or cable requiremnents are moderate, '
(=) 'Pipes, ducts und/or cable requitements ars extensiva,

M Pipi-g for fuel ofl, fresh water, cooling watcr, compressed alr, {ntetconnectiug ramotely. located squipmient,
overboard dischargs line, dte.) electeic cables for powsr supply, remote conwol panels, eto,; ducting for
ventiation, s, ) _

wesall L [ 2 o] a6 ] o fr]s]e|wlulnwlwlulwlw][n e
pata fl @ b |N/A | N/A IN/A INJA I N/A [ N/A | b b ['NJA[NMA|INA] b ] o | ¢ I NA] N/A
248 Degtee of madulardty of WMS waste Treutmuent/Disposal (as L¢ affeets imtauzdon)(l)

(8) Degtee of modularity of subsystem alds in instaljadlon of T/D subsystem,
(b) Degree of modularity of subsystem results in some {minlmal) diiflculty in {nstallaton of T/D smbsystem,
{¢) Degres of modulartty of subsystem results in moderate difficuley in installadon of T/D subsystem,

m Decentralization of components may require addidonal hookups and plping runs.

wWMsHfl 1 2 3 4 |61 ¢ 7 8 9 (10 11 { 1| 1314 (16|18 (|17 | 18

Data || 5 | a /A | N/aIN/A IN/A [N/A IN/A L a | a IN/A IN/AINAL e Lo b | N/A | N/A
244 Vent tequirements for WMS waste Treaunent,/Disposal dubsystenm nurallndonm

(a) No vents are required,
(b) Vents are required,
| ) Vents that are only {nternal to the compartment {n which subsystens is located are not aomldared here,
WMSH#I 1 2 3 4 & ] '2 8 ] 10 1 12 13 14 | 18 16 17 18

Daea / : -

[ a | v [n/alnsa [na [sva [nia [na [ v [ b [nva [nia [ neal b (o [b [ ”';_.J

245 Exhaust stack requirements for WMS waste Troatment/Dispusal subsystern lmtau‘\donm

(2) Exhaust not required.

(b) Exhaust required, size of atack relatively small and stuck can be run via exfsting ship's stack enclosure (ddley),

(¢) Exhawst required, size of stack relatively large ard stack can be run via exising ship's stack enclosure,

(4) Exhaust required, siza of stack reladvely amall and stack gannot be run via exisdng ship's stack enclosure,

(e) Exhaust required, size of stack rei.tvely large and stack gannot be run via exdstng ship's stack enclosure,

t Notas: . Eleende lneinetator requires small (2") exhaust,
Fuel lnclnarator requires largs (10™) exhaust,

WMG & 1 2 3 4 § ¢ 7 8 9 10 11 12 13 14 15 16 it 138
Lata || & a IN/A IN/A IN/A [N/A [N/A (N/A | &

o {N/A | N/AY N/A| a ¢ a N/A [N/A

T
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

D

Vessel _VIGOROUS (210" Sheet 5 of 10
& :
é/ M/E 1. ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)
P
QQP\S'
28 Ease of installing WMS support 4qu1pmon:(1)
' (a) No suppott equipment requiced,
(b) Some support equipment required but easy to install.
(e) Much apport equipment requited and difficult to install,
M Exampless . Firefighting system must be installed with incinerator,
» Bilge alarm required if large tank ia insealled above bilge.
+ Comprestor required on veasels that de not akeady have ona.
« Detectons of toxic of noxious gases should be {nstalled with any system that, as an inherent
design feature, uses such gases in processing wastes,

WS # ) 2 3 4 L] 8 7 8 9 10 1 12 131 14 | 15 18 1 18
Datafl b | b [N/A |N/A | N/A| N/A| N/A|N/A | b b | NAIN/AIN/A | b [ B | b | NA| N/A
28 Eass of compensating for added welght of WMS

(a) No or minimal compsnsatdon for added weight required.
(b) Moderate compensation for added welght required,
(o) Fxtensive compersation for added welght required,

WMS # 1 2 3 4 5 8 1 ] ] 10 11 12 13 14 | 18 18 17 18
preafl a | & |N/A IN/A [N/A | N/A [N/A |N/A | a b |N/A INJAIN/A ) a | b | b | N/A[N/A
271 || Extent of SHIPALTS (permanent modificatons) required for WMS lmtauauonm

(a) No SHIPALTS required,
(b)  Minor SHIPALTS required.
(¢) Extent of SHIPALTS required {s modecate,
(d) Extensive SHIPALTS required,
o Foundadons, enlarged doors/hatches, increased capacity requirements for ais compressor, etc.

WMS # 1 2 3 4 6 L] 7 8 P 10 11 12 13 14 | 18 18 17 18
Datall o ] 4 |N/A| N/A|NJA | N/A | N/AIN/A | b d |N/A INJA[N/A| b | d | b [N/A [N/A
P— e e
272 || Extent of temporary modiﬂcmonm required for WMS tnstallatdon

(a) No temporary modificadons required,
(h) Temporary modifications required are minor.
(c) Extent of temporary modifications required are moderate,
(d; Temporary modifications required are sxtensive.
@ Curtng access openings, etc,

WhiS # 1 2 3 4 ] 8 1 8 9 10 1 12 13 14 | 16 16 11 18

Daall ¢ | ¢ |N/A [N/A | N/A|N/A [ N/A [ N/A | e c |N/A [N/A |N/A| ¢ | ¢ c |N/A | N/A
63
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel VIGOROUS (210%

Sheet 6 of 10

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

INSTALLATION CHARACTERISTIC

(8) No effect on existing stability characteristics of vauel,
(b) Some effect on existing stability characteristics of vessel, cagly compensated for.

{c) Severe sffect on existing stability characteristics of vemel, compeasation required extensive modifications to vossel
(¢.8., no tankage in Point Herron).

WMS 4 1 2 3 4 8 6
Data a

7 8 9 10 11 12 13 14 15 16
a [N/A IN/A IN/A INJA IN/A [ N/A a | & INA[NA
32 |} Effect of WMS on vesel tim and list

17 l__18
N/al a a A N/A IN/A

(3a) No effect on trim or on lst, .

(b) Some sasily compensated for effeat on wim or Ust,

(¢) Compersadon for effeat on trim or lst requires extensive modification to vessel,
WasH| 2 2 3 4 5 (] " 8 ]
Data 8

10 1] 12 13 14 18 16 17 1%
a | N/A] N/A| N/A IN/A |N/A IN/A | a a [ N/A

33 || Effect of WMS on normal range of vessel

N/A IN/A | a a a |N/A | N/A

Vesse) rasoutce capacity and usage rates,

wisell 1 ] 2 ] a ]l el s el vl 8| 9o ol u] i
Data

= Presonted on Vessel Resource Data Sheeu = .

Degtes of space made-off/teallocation required for WMS installadon -
(8) No space trade~-off/reallocation required,

i (b) Minimal degree of space made~off/reallocation required.

¢ (¢) Moderate degrea of tpace tade=off/teallocation tequired,

3 . (d) High degree of space trade~off/reallocation required. k
r,. WMS 4 1 2 3 4 § é 1 8 8 10 1 12 13 14 15 16 17 13

] I

. Datafl a | a |N/a | N/A| N/Ap NZAIN/A [NZA ] a | o I N/A]NJAIN/A L & | a | & [N/A [N/A k
4 M/E  1I - PERFORMANCE t
PERFORMANCE CHARACTERISTIC i
:
: 12 || WME per capita wet welght ab)m - Wy J:
} ) Dratn piping material is assumed to be copper=nicksl (Cu=NL), :
\ I
§ wisell 1 | 2 ] o] a6 e o[ e | ofaofulw|{w|wlis]wfnm]|s B
% nata Il 870 | 955 | N/A| N/A | N/A | N/A| N/AIN/ZA | 470} 419 ] NJA | N/A| N/A| o041 | 440 | 321 | N/A | N/A !
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel VICORQUS (210") Sheet 7 of 10

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

PERFORMANCE CHARACTERISTIC

—w% e —————

e e TR AT

R AN Th e

13 )| WMS per capita valume (%) (V) - vy
() volumes are calculated as follows;
~+ Flxture volumes are caloulated using smallest space envelopes.
+ Plpe volume is the volume of a 1quare tubs with side = outide diameter of pipe,
+ Other equipment: Deck area: smallest restangle enclosing all equipment tn & dngle package plus exera
dimension area required for operation and maintenance,
Haight: either maximum height of equipment, or full compastment height, 1f space above
package i3 not usable for any other purposes,
WMS#|| 1 ] 3 4 [ 8 T 8 9 10 11 12 13 1 14 ] 15 18 17 18
Data fl 20,7 {21, 1| N/A|N/A | N/A[N/A | N/AYN/A |22 |31,8[N/A [ N/A | N/A | 21,4 23.0] 20 0| N/A | N/A
21 || Adequucy of WMS black water holding times
HTy, = % of required black watet holding ime met by wmst
M A WMS which employs an incinerator 1s constdered to meet 100% of the required holding ime. The helding
ume of & WMS which employs a holding tank (for wastewater or sludge) is determined by the rado of available
tank eapacity to required capacity,
WMSHHl L 2 3 4 8 6 1 8 ) 0| 1] 12 13 1 14 )15 | 18 | 17 18

Data

89 [ N/A | N/A| N/A| N/A | N/A [N/A | 48 | 100 | N/A | N/A | N/a 200 d300 1100 | /e | n/a

M A WMS which employs an incinerator is considered to meet 100% of the required holding time. The holding
dms of 8 WMS which employs a holding tank (for wastewater or sludge) 1s detecmined by the ratio of available
tank capacity to required capacity,

WMS #

2 3 4 8 8 7 8 9 10 1 12 13 4 | 18 16 17 18

Data

al

1 | N/A I N/A | NJA | N/A | N/A | N/A 1 1 [N/JA | N/JA| N/A 1 8 1 /A1 N/A

Effect of peak hydraulic loads in black water stream on WMS performancs

GIST), = % of required Grumman (or other) influent nurge tank capacity in black water stream met by installation.

WS #

1

2 3 4 § 8 7 8 8 10 11 12 13 | 14 | 15 18 17 18

Data

312

== | N/A{ N/A| N/af N/a { N/A| N/AY == | == [ N/a | n/al n/a ]l ee | ce | e N/A | N/A

Effect of peak hydraulic loads In gray watsc sgeam on WMS performance A
GLST! = % of required Grumman {nfluent surge tank capacity in gray water stream met by installation.

Twms #

1

2 3 4 ] 8 7 8 ] 10 1 12 13 14 | 18 18 117 18

| Data

331

N/A|N/A [N/JA | N/JA| N/JAIN/A | N/A | == = | N/A| N/A| N/A] = P == I N/A | N/A

Abllity uf black water portion of WMS to handle addidonal personnel (on a lorngsterm basis)
HTCp = 7. of required black water (or sludge) holding tank capacity met by installation,

WS #

1

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

Data

MO, T

40.

53 | N/JA|IN/A | NJAIN/A [ N/A | N/A| 48 | == [n/a [ nsa | nra | 100 e | e= N/& | N/A

65
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel VIGORQUS (210') Sheet 8 of 10

M/E Il - PERFORMANCE (Cont'd)

PERFORMANCE CHARACTERISTIC

anue —
—— —

382 Ability of gray water portion of WMS$ to handle additional persannel (on a long term basis)
HTCT- % of required gray water (or sludge) hodling tank capacity miet by Installadon,

wMs#]| 2 2 a 4 5 8 7 8 9 0] 11} 12 13 ] 14|16 18 | 17 18
Data ) 1 IN/A N/A] N/A | N/A | N/Aa | N/A| 1 1 N/A | N/A | N/A 1 k] 1 IN/A |N/A

M/E IV - PERSONNEL SAFETY

SAFETY CHARACTERISTIC
1 Hazard of ex;fc;;ve potential for opecator/maintainer due ?:lnherunt WMS design,

] = Installation fndex (for personnel safoty)

(a) Likellhood of hazardous situation Is not increased due to locadon of any portion of WMS,
(b) Likelthood of hazardous situation s Increased due to proximity of any portion of WMS to worling or berthing area.
(o) Likelthood of hazardous situation s increased dus to proximiry of any portion of WMS to fuel storage area,

ol

IW:\AS afl 1 2 3 4 L] 8 7 8 9 10 11 12 13 | 14 | 15 8 {1 18

Data 4 a |N/A IN/A | N/A |N/A |NJA |N/A 8 | o |N/A|N/A|IN/A]L @ [ a | N/A [N/A
e

g2 || Hazard of explosive potentlal for operator/malutalner due to procedural error/squipment fallures of WMS,
1.~ Installation index (for personnel safety) '

(a) Likelthood of hazardous situation i1 not increased due to location of any pardon of w.MS.
(b) _Likelihood of hazardous stuato.. I8 increased due to _proximity ol of any portion of WMS to worldng or berthing area.
{©) "Likelihood of hazardels situation fs Increated due to proximity of any portlon of WMS to Aiel ttonge area.

Nasul] 1] 2] 3 ) 4] 6] 6] v ] 8] 6 |20 0] 2] 1324282627 | 18
Data |} a a |N/A | NJA | NJA | N/A [N/A [N/A | a ¢ |[N/A|NAINA| a |e a N/A | N/A

31 || Hazaed of fire ignition potentdal due to fnherent WMS design

1= nstallation Irdex (for personnel safety)

(a) Ukelthood of hazarduus situation i not increased due to locatlon of any portion of WMS.
(%) Likelthood of hazardous sitvarion is increased Jue to proximity of any portion of WMS to working ur berthing area,
(¢) LUkelihood of hazacdous sltuation ls increased due to proximity of any portlon of WMS to fuel storage area.

B i it N

.

ws il 1 2 3 4 [ 6 1 8 9 10 | 11 {124 13 (14 )15 |6 W 18
Data || 4 a N/A {N/A I NJA |} N/A I NJAL N/AL a o IN/A | N/JA [ N/AL a [ a_INAIN

it T

32 Hezard of fire ignidon potental dus to procedural errors/equipmant fallures of WMS,
L~ Installetion index (for personmel safoty)

(2) Ukelthood of hazardous situation i3 not increased due i locadon of any porton of WMS,
(b) Likelthood of hazardous sltuation is {nareased due to proximsty of any porton of WMS to working or berthing area.
v {¢) wkelshiood of hazerdous situation Is Increased due to proximity of any pordon of WMS to fuel starage arca.

wMs |l 1-] 2 3 4 5 ] 7 8 ] 10 11 12 13|14 ] 15 | 18 | 17 18
Data 0 a |N/A |N/A IN/A [N/A [N/A [N/A | & c N/A | N/AIN/A | & c a | N/A | N/A
e e Ty
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel VIGORQUS (210") Sheet 9 of 10

RELET

SRR 3V

M/E V- HABITABILITY

HABITABILITY CHARACTERISTIC
41 Heat generation for nearby ponon.nelm due to {nherent WMS design
= Ingtallation index (for hieat

(8) Location of WMS is not Ukely to raise heat level due to proximity to working and herthing ateas.
(b) Locadlon of WMS is Likely to raise heat level due to proximity to working and berthing areas,

O

For opetator/maintainet/adjacent berthing and working areas.

WMS # 1 2 ] 4 5 6 1 8 ] 10 11 12 13 14 15 16 17 18
Data a [} N/A | N/JA |N/A |N/A | N/A | N/A A b N/A | N/A IN/A A b [} N/A | N/A
@ Heat generation for nearby pmonnel( ) due o procedural errors/equipment fallures of WMS
1 = Installadon index (fot heat)

(a) Location of WMS is not lkely to raise heat level due to proximity to working and berthing areas.
(5) Locadon of WMS is Likely to raise heat level due to proximity tu working and berthing areas.

L

For operator/madncaines/adjacent burthiug and werkdng areas,

WMsS # 1 2 3 4 8 8 7 L] ] 10 |11 12 13 14 15 18 11 18
Data ff & a | N/A|N/A [N/A | N/A |N/A | N/A a b | NJA|N/A [N/A | a b 2 | N/A [N/A
& Nolse level for persannel in vicinity of WMsm

]« Installation Index (for noise)

(a) Location of WMS i not Lkely to raise noise lavel due to proximity to working and berthing areas. u
(b) Location of WMS is Ukely to raise nolse level due to proximity to working and berthing areas, '

16Y]

For operator/malntainer/adfacent berthing and working areas.

waskll 1 [ 2 | a | e | s e [ 7] 8] oo [ ] u]ae| 13|14 ]15]| 1617 |18 |
Datafl a | a | N/A| N/AIN/A |N/A [N/A IN/AL a | @ [N/A|N/AYN/AY @ | a | @ [N/A|N/A !

- |
6 Vibration loyels for nearby penonnel( ) produced by WMS machinery :

[ - Ingtalladon index (for vibration) 1

(8) Location of WMS is not Likely o raise vibraton level due to proximity to working and besthing areas,
(b) Location of WMS s Lkely to raise vibration level due to proxdmity to working and berthing areas.

M For operator/maintainer/adjacent berthing and working areas.

F
t

wsHl 1 2 3 4 s 6 i ] 9 0] 11 12 13| 14 |15 | 16| 17 18
Data || a 2 |[N/A | NJAIN/A | N/A | N/A I N/A | a a [N/A [N/A IN/A | a 2 a |N/A |N/A
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel VICGORQUS (2101 Sheet 10 of 10

M/E VI - RELIABILITY

RELIABILITY CHARACTERISTIC

gy ittt

22 Extent of WMS conflguration redundancy
WMS equipment requirements. .
IWMSHl L | @ 3 4 8 8 1 " 8 9 | o 112 1314 |15 1817 18

w Presen

ed on WMS Equipment Requirements Data

e (R TRl skt —

M/E  VII - MAINTAINABILITY

MAINTAINABILITY CHARACTERISTIC

151 || Accessibility of raplaceable WMS components
1.~ Installation {ndex (for acoessibility)
(a) Migh degree of physical clearance around WMS equipment,
4 (b) Modetate dogres of clearance atound WMS equipment,
(¢) Very tght, l.e., very lttle clsarance around WMS equipment,
Wils # 1 2 3 4 8 6 1 8 ] 10 11 12 13 14 |18 16 17 18
Data b b N/A

N/A In/a [ NJA [ N/a[na | b | b [ n/a [ nvalna b | e ¢ | N/A[N/A
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VIGOROUS (210'")

CONCLUDING REMARKS

The following are potnts of conslderati
to this vessel, some of which have been incly
observations, and are reiterated for emphasis

on and observation relevant
ded in the shipcheck
and convenienca,

(8) The vessel in Presently fitted with a CHT system, components of
which are located in the Sewage Treatment Space (3-84-0-Q) on the Third Deck.
Space is very much at a premium on this vessel, The Sewage Treatment Space
retlects this condition, although it 18 adequate for the existing installation, The
separate piping mains for black and gray water lead themselves for reuse where

size and function permitt, Existing piping connections would be reused where
possible.,

(b) The lack of additional suitable space limitg the location of any

WMS to the existing compartment. Ior some of the Systems the arrangements
envisioned would be considered "tight'' . -

(¢) Access to the Sewage Treatment Space for WMS installations
8ppears to the limited to cutting through the ship's side via the fuel oil tankage
port or starboard. This would require tank washing and gas freeing,

(d) The vessel is fitted w
of & fresh water flushing system.,
would probably require modificatio
other heat producing equipment .,

1th all support systems with the exception
The fire portection and ventilation systems
n to suit systems employing incinerating and

(e) The vessel does not have a conventional stack. All engine exhaust
Is via horizontal runs aft and out the stern. This complicares matters in that it

Is difficult to determine how an incinerator stack can be led to the weather (sce
discussion in shipcheck observations,

(f) There is no ballast System per se. Any weight compensation would
have to be by adjustment of existing on-board weights,

(8) Modern compartment Joiner work aboard makes it a practical
Impossibility to assess all the Interferences posed by piping, ventilation and

air conditioning ducts, wireways etc. This would have to be done at length
by a shipyard force,
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APPENDIX A
PRELIMINARY INSTALIATION ANALYSIS

VIGOROUS (210')

T
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Vessel
Characteristic

Data

Class

WHEC - 627
Resolute (210') B Class

Type

Medium Endurance Cutter

‘Crew Size

60

Home Port

New london, Connegtiocut
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SUMMARY OF PRELTMINARY INSTALLATION ANALYSIS RESULTS
VIGOROUS (210')

TYPE |/  SYSTEM
Treatment/Disposal ACCEPTABILITY
Subsysatem

ol Trang
Subsys

/ (Black) : 1 )
Tank Yes
hrysler | Holding '
+Hld Tnk_| Tank ves
Chrysler | Holding
+Incin. | Tank. No
GrumFlow | Holding
hru+H1dTk| Tank No
Grumman Flow Thru
+ Holding Tank_ No
6IIG'u-ewlt:y Holding |Grum Flow
Collect. |Tank | Thru+KldTnk No
7l Gravity Grum Flow | Holding No
Collect. Thru+inein Tank
[ Grumman Flow Thru
gl{Grumman) No
+ [noinerator
Holding |Holding
Tank{2) |Tank Yes
Inctnerator ,II',I:;:‘“ vas E
GATX | Holding E
Evap. |Tank No ;
Holding |Grum FPlow 1
Tank(3) | Thru+ Hld Tnk No "
Incinerator ?hrﬁumj;;ocvivn. No _'_
Holding [Holding p
Tank {Tank Yas b
Holding 1
Incinarator Tank Yes é
GATX Holding :
Evap. |Tank Yes §
17 “Holding |Grum Flow -
|__Tank Thru+Hld Tnk No
Grum Flow
18 Incinerator Thru + mein, No
(3) Baged on; i
Information contained {n available vessel plans, . 1
WMS {nsallation requirements, i
WMS {nmallation criteria and guidelines,
(2) Two subchoices available for WMS No. ¢ as follows: J
Oa - Concentrated black water wansferred from VCT to holding tank (acceptable for all vesssls).,
9b « Concentrated black water held in VOT (acceptable for Polnt Herron only), -
(3) Two subchofces avallable for WMS Nu. 12 as follows ;
124 = Concentrated black water tansferred from VCT to holding tank (acceptable for all vessels),

12b ~ Concentrated black water held in VCT (acceptable for Potnt Herron only), i
A2 '
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PERTINENT VESSEL INFORMATION
VIGOROUS (210')
Crew: 60 Men

Sanitary Fixtures: 17 Waterclosets
3 Urinals
19 Lavatories
14 Showers

Existing Arrangement:

‘The vessgel is fitted with separate drainage systems, one for
sewage and one for galley and turbid, The systen: drains from the various
spaces are combined with similar drains from ether spaces where possible,
forming small mains which, in turn, combine and eventually enter the Sewage
Treatment Space (3-84-0-Q) on the Third Deck. This space contains a Galley

and Turbid tank of approximately 100 gallons capacity and a Sewage Tank of
approxirnately 680 gallons,

The sewage mains enter the sewage tank and the galley/turbid
mains enter the galley and turbid tark,but a valved crossover permits gray water
to be routed to the sewage tank if necessary, There is no gravitational sysium
overboard, Drains collected in these tanks are pumped overboard and to
plerside via special connections in the weather, port and starboard.

There appear to be some spaces which are empty at present
but which are identified for future assignments (axmament, navigation, ete.).
These will b verified at the shipcheck, Otherwise, there does not appear to
be much space available for system component ingtallations, Also there is
no ship's stack, since engine exhausts are routed aft through the stern. Thuce-
fore, running incinerator stacks will require particular investigation,

A.3
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PRELTMINARY INSTALIATION ANALYSIS OF INDIVIDUAL CANDIDATE SYSTEMS

. Vessel: VIGOROUS (210')

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

E Required

k

2 Sewage Holding Tank 5,418 gal, (724 cu, ft.)

E’ Galley/Turbid Holding Tank 15,480 gal, (2069 cu, ft.)

g Sewage Holding Tank

i Overboard Pump Two (2)

G/T Holding Tank ‘

L Overboard Pump Two (2) L
£ o
f Discussion .
‘ The system installaticn appears to be acceptable subject to certain i;
limitations, g
Equipment would be arranged in the existing Sewage Treatment [,vg
3 Space (3-84-0-Q) on the Third Deck as follows: i

(8) DNue to space limitations the Sewage Holding Tank would be
leslricted w 2134 galions (238 cu, ft.), The tank would be approximately :
6'L x8'Wx 6"H and would straddle the vessel's centerline at the forward i
end of the compartment. _ ¢

|
!

BL e TR

¥ (b) The galley and turbid drains cannot gravitate overboard since

- the vessel's waterline is just under the Second Deck level. Therefore, a

minimum grsy water holding tank would be fitted. The tank would be 150 r

', gallons (20 cu. fi.), approximately 2 feet in diameter by 6 feet high, and '
located aft and to starboard of the Sewage Holding Tank.

EAP T

(c) The Sewage Holding Tank Overboard Pump and the Gray
Water Holding T'ank Overboard Pump would be located at the aft end of the
compartment.,

it e vk Lt e o dntr i

Drainage would be as follows:

(a) Sewage from all spaces would gravitate to the Sewage Holding
Tank for discharge overboard and pierside via the tank's pumps.

s o n ikt

(b) Galley and Turbid water would gravitate to the small gray
water holding tank for discharge overboard in unrestricted waters and for
pierside discharge.

A4
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' Vessel; VIGOROUS (210"

SRS WIPEEUPL TP TR -

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

FRTT

B-e;ﬂ‘:‘.l.{e_q ! ' -'-
Sewage Holding Tank 1,011 gal, (135 cu., ft.) oo
Galley/Turbid Holding Tank 15,480 gal. (2069 cu, ft.) N

] Chrysler Model and Quantity . j
Option A Option B Option C

e Aot & cmiin o b g e mim et t

Separation Tank . One (1)-A/B One (1) A& Three (3)-A
One (1) AB
Fluid Maintenance and
Pump Package One (1)-A Two (2)~A  Three (3)-A |
Sewage Holding Tank : Two (2) }
Overhoard Pump i
G/T lolding Tank Cver- Two (2) b
board Pump S

Discussion '

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

I R T s

: Equipment would be arranged in the existing Sewage Treatment Space :
3 on the Third Deck as follows: |

(a) Due to space limitations the Sewage Holding Tank would be
restricted to 538 gallons (72 cu. ft.), approximately 3' L. x 4' W x 6' H, located
at the forward starboard end of the compartment.

AT S T

(b) The minimum gray water holding tank discussed in System No. 1l
would be located in the aft starboard corner of the compartment,

o awt Eeiice et PN

T —— L X

(c¢) There is room only for Chrysler Option A, The components
would be fitted along the ship's centerline, with the Separation Tank aft. !
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Vessel: VIGCOROUS (210")
System No. 2 (Cont'd)

(d) The tank overboard discharge pumps would be located aft of
the Sewage Holding Tank,

Drainage would be as follows:

(a) Sewage from all spaces except the gaibage grinder would
gravitate to the Chrysler Separation Tank,

(b) Garbage grinder drains would gravitate to the Sewage Holding
Tank,

(¢) Galley/Turbid drains would gravitate to the small gray water
holding tank for discharge ~verboard in unrestricted waters and to the Sewage
Holding Tenk or pierside when overbouard discharge is not permitted,

A.6
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Vessel: VIGOROUS (210')

WMS No. 3  Full Volume Flush Oil kecirculation and Gravity Collectlon/
Chrysler System with Inoinerator for
Sewage/Holding Tank for Gray Water

Required
Galley/Turbid Holding Tank 15,480 gal. (2069 cu. ft,)
Sludge Surge Tank One (1) - Model B
Incinerator Model and Quantity One (1) -Model C

Chrysler Model and Quantity Option A Onption B Option C

Separation Tank One (1)~A/B  One (1)-A  Three (3)-A
' One (1)-A/B
Fluld Maintenance
end Pump Package One (1) ~A Two (2)-A Three (3)-A
Sludge Surge Tank
Transfer Pump One (1)
Overboard Pump One (1)

Galley/Turbid Holding Tank
Overboard Pump Two (2)

Discussion

The system installation does not appear to be acceptable.

The Chrysler Option A components, a minimum gray water holding
tank (similar to System Nos, | and 2), the Sludge Surge Tank and the pumps
can be fitted in the compartment, However, there is ins.fficient rooem for the

incinerator installation.
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Vessal; VIGOROUS (210')

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 313 gal. (42 cu, ft.)
Galley/Turbid Holding Tank 15,480 gal, (2069 cu, ft,)
Sludge Holding Tank 452 gal, (60 cu, ft.)
Grumman Unit without
Incineratox One (1)
Influent Surge Tank Pump One (1)
Influent Surge Tank Overboard
Pump Two (2)
Galley/Turbid Holding Tank
» Overboard Pump Two (2)
! Sludge Holding Tank Transfer
' : Pump . One (1)
Discussion

The system installation does not appear to be acceptable,

Due to the quantity and configuration of the equipment required and
the piping involved, there appears to be insufficient space available for a
functional arrangement and for maintenance and repeir in the existing Sewage : :
Treatment Space on the Third Deck. : :
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Vessel: VIGOROUS (210'")

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

Required

Influent Surge Tank 1235 gal, (165 cu, ft,)
Sludge Holding Tank 1742 gal, (233 cu, ft,)
Grumman Unit without

Incinerator Two (2)
Influent Surge Tank Pump Two (2)
Influent Surge Tank Overboard

Pump ' Two (2)
Sludge Holding Tank Transfer

Pump One (1)

Discussion

The system installation does not appear to be acceptable,

There is insufficient space to include all the equipment required
especially due to the space required by the Grumman MSD's In the existing
Sewage Treatment Space on the Third Deck.
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Vessel: VIGOROUS (210")
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. WMS No. 6 Full Volume Flush Gravity Collectlon/Holding Tank for

Black Water/Grumman Flow Through System with

- Sludge Holding Tank for Gray Water

Required

3 G/T Influent Surge Tank 922 gal, (123 cu, ft,)

i Sewage Holding Tank 5,418 gal, (724 cu. ft.)

Sludge Holding Tank 1,290 gal. (172 cu, ft,)

Optlonal Combined Sewage/

Sludge Holding Tank 6,708 gal, (897 cu, ft,)

B Grumman Unit without

Incinerator . Two (2)

Sewage Holding Tank

Overboard Pump Two (2)

Influent Surge Tank Pump Two (2)

§ Influent Surge Tank Transfer

Pump One (1)

3 Sludge Holding Tenk Transfer

: Pump One (1)

Discussion

The system installation does not appear to be acceptable,

I I T e TR R

Thexre is insufficient space available in the exlisting Sewage Treatment
Space on the Third Deck for anything other than a partial capacity Sewage
Holding Tank and its overboard/plerside pumps,
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Vessel: VIGORODUS (210')

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

Required

Galley/Turbid Holding Tank 15, 480 gal. (2069 cu, ft.)
Sewage Influent Surge Tank 313 gal. (42 cu. ft.)
Fuel Oil Day Tank 25 gal, (3.3 cu, ft.)
Grumman Units with Incinerator One (1) with One (1) Thiokol
Influent Surge Tank Pump One (1)
Influent Surge Tank Overboard

Pump Two (2)
Galley/Turbid Helding Tank

Overboard Pump Two (2)

Discussion

The system installation does not appear to be acceptable,
There is insufficient space to include all the equipment required,

eapecially due to the space required by the Grumman MSD in the existing
Sewage Treatment Space on the Third Deck,

A-11
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Vessel: VIGOROUS (210')

WMS No. 8 Full Volume Flush Gravity Collection/Grumman Flow Through
System with Sludge Incinerator for Combined
Black and Gray Waters
Required
Influent Surge Tank 1,235 gal, (165 cu, ft.)
Fuel Oil Day Tank 25 gal. (3.3 cu, ft.)
Grumman Units with Two (2) with
Incinerators Two (2) Thiokol Incinerators
Influent Surge Tank Pump Two (2)
Influent Surge Tank Overboard
Pump ' Two (2)

Discussion

The system installation does not appear to be acceptable,

There {s insufficient space to include all the equipment required,
espaclally due to the space required by the Grunmuiman M3D's with thelr

incinerators in the existing Sewage Treatment Space on the Third Deck.

A.12
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Vessel: VIGOROUS (210')

WMS No. 9 JERED Reduced Volume Flush Vacuum Collection/Holding

Tank for Concentrated Black Water/Holding Tank
f for Gray ‘Water

Required

Vacuum Collection Tank Ass'y 250 gal, (165 cu. ft.)
Sewage Holding Tank 1,540 gal, (206 cu, ft,)
Galley/Turbid Holding Tank 15,480 gal, (2069 cu, ft.)

Sanitary Holding Tank

Overboard Pump Two (2)
Galley/Turbid Holding

Tank Overboard Pump- Two (2)

Discussion

E | The system installation appears to be acceptable subject to certain
9 lim{tarions.

Pe-use of sxisting piping arrangements would have te be considered,
A fresh water sanitary flushing system would be required.

’E
E, Bquipment would be arranged in the existing Sewage Treatment Space
E on the Third Deck as follows:

() Due to space lmitations the Sewage Holding Tank would be

restricted to 740 gallons (99 cu. ft.), approximately 5'-6"L x 3' W x 6'H,
f located in the aft end of the compartment, port side,
]
{
|
k
!
[
:
{
|
t
;

(b) The minimum gray water holding tank discussed in System No, 1
would be located at the forward end of the compartment, port side.

(c) The vacuum collection tank assembly would be located at the
forward end of the compartment, starboard side.

(d) The various overboard/pierside discharge pumps would be
located at the aft end of the compartment, starboard side.

A-13
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Vessel: VIGOROUS (210" 5548
System No. 9 (Cont'd)

Drainage would be as follows:

(a) Sewage from all spaces would be collected by vacuum in the
vacuurn collection tank assembly. The garbage grinder drains would require

& special vacuum valve similar to a urinal discharge rype valve to permit
proper collection,

(b) Galley and Turbid drains would gravitate to the small gray
water holding tank for discharge overboard in unrestricted water and to

the Sewage Holding Tank or pierside when overboard discharge is not
permitted,

R L
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Vessel: VIGOROUS (210") E

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 Holding Tank 15,480 gal, (2069 cu, ft,)
Fuel Oil Day Tank 61 gal. (8.2 cu, ft,)

Incinerator One (1) Jered

B Galley/Turbid Holding Tank

Overboard Pump Two (2)

Discussion '

T

The system installation appears to be acceptable subject to certain :
limitations. @

Re-use of existing piping arrangements would have to be considered. ;
A fresh water sanitary flushing system would be required, g

TR

Equipment would be arranged in the existing Sewage Treatment Space -
on the Third Deck as follows: '

iy
Us
B
)
ay
i}
¥

(a) The vacuum collection tank assembly would be fitted at the aft end
of the compartment, predominantly to port.

(b) The incinerator, blower and .uel oil day tank would be fitted to
starboard of the vessel's centerline,

s
4
Y

(c¢) The vessel does not have a stack, since the diesel engine
exhausts run aft to the weather via the transom stern. This apparently will
offer complications as to if and how the incinerator stack can be satisfactorily
led to the weather. The vessel will have to be carefully checked in this regard,

Fire fighting protection and space ventilation will also have to be checked for
adequacy.

(d) A minimum gray water holding tank (approximate 2'-3" L x
1'-6" W x 6' H) would be fitted at the forward end, port side.
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Vessel: VIGOROUS (210')

System No. 10 (Cont'd)

(¢) The gray water holding tank pump would be located in the
forward starboard corner,

Drainage would be as follows:
(a) Sewage from all spaces would be collected by vacuum {n the
vacuum collection tank assembly, The garbage grinder drains would require

& special vacuum valve similar to a urinal discharge type valve to permit
proper collection,

(b) Galley and Turbid drains would gravitate to the small gray
water holding tank for discharge overboard and to pierside,
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Vessel: VIGOROUS (210')

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

Required
Vacuumn Collection Tank Assembly 250 gal, (165 cu, ft,)
Galley/Turbid Holding Tank 15,480 gal, (2069 cu, ft,)
Evaporator (CATX) Three (3)-60 gal.
Catalytic Oxidizer Three (3)
Galley/Turbid Holding Tank
Overboard Pump Two (2)
Discussion

The system installation does not appear to be acceptable,

There is insufficient space to include all the equipment required,
especially due to the space required to fit all the evaporators and their piping
in the existing Sewage Treatment Speace an the Third Deck.

,
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Vessgel: VIGOROUS (210')

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

3

Regquired i
‘? G/T Influent Surge Tank 922 gal, (123 cu, ft.) |
3 Sludge Holding 1,290 gal, (172 cu, ft.)

4 Vacuum Collection Tank Assembly 250 gal, (165 cu, ft.)

2 Sewage Holding Tank 1, 540 gal, (206 cu, ft.)

r Grumman Urdt without Incinerator Two (2) 4
; Influent Surge Tank Pump Two (2) '
Sewage Holding Tank Overboard P
Pump Two (2) .
Sludge Holding Tank Transfer [
Pump One (1) :
" Discussion

The system installation does not appear to be acceptable.

Y EYE SR AR

There is insufficient space to include all the equipment required,
3 especially due to the space required by the vacuum collection assembly plus
3 the Grumman installations, all in the existing Sewage Treatment Space on
‘ the Third Deck,

R
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Vessel: VIGOROUS (210")

Galley/Turbid Influent Surge Tenk
Vacuum Collection Tank assembly
Fuel Oil Day Tank

v
-
e -
)
i

st

[t

g

LR

Grumman Unit with
Incinerators .

Vacuum Collection Tank

, Transfer Pumps

g Influent Surge Tank Pumps

G/T Holding Tank Overboard
Pump

T RERTE
: i

Discussion

R e S

Sewage Treatment Space on the Third Deck,

T i
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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

922 gal, (123 cu. ft.)
250 gal, (165 cu, ft.)
112 gal, (15 cu, ft.)

Two (2) with Three (3)
Thiokol Incinerators

Three (3)
Two (2)

Two (2)

The system installation does not appear to be acceptable.

There is Insufficient space to include all the equipment required,
expeclally due to the space required by the vacuum collection assembly plus
the Grumman installations with multiple incinerators, all in the existing
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Vessel: VIGOROUS (210')

; 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 1,742 gal, (283 cu. ft.)

E.-»' Galley/Turbid Holding Tank 15,480 gal, (2069 cu. ft,)

Sewage Holding Tank

4 Overboard Pump Two (2)

- G/T Holding Tank

b Overboard Pump Two (2)

3 Macerator/Transfer Pump To be shipchecked

Discussion

The system installation apbears to be acceptable subject to certain

& lim{tations.,

» A fresh water sanitary flushing system would be required.

§ The system is similar to System No. 1 except that sewage collection

for this system is by macerator/transfer pumps instead of gravity, 3

?\_ The Sewage Holding Tank required capacity can apparently be met in %

a tank approximately 6' L x 8' W x 6' H. §
i

| The equipment arrangement would be as indicated for System No, 1. x'
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\ Vessel: VIGOROUS (210"

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

d Required
E Incineratcr Feed Tank 125 gal, (17 cu, ft.)
Galley/Turbid Holding Tank 15,480 gal. (2069 cu. ft.)
E‘ Fuel Oil Day Tank 61 gal, (8.2 cu, ft.)
£
3 Incinerator One (1) Jered
: Incinerator Feed Pump One (1)
b Incinerator Feed Tank -One (1)
i Overboard Pump '
G/T Holding Tank Overboard
i Pump Two (2)
*:) Macerator/Transfer Pump To be shipchecded

Discussion .

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

A fresh water sanitary flushing system would be required,

Equipment would be arranged in the existing Sewage Treatment
Space on the Third Deck as follows:
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(a) The incinerator feed tank (approximately 2' L x 2' Wx 4'-6" H)
would be located on the port side, aft,

(b) The incinerator, blower, feed pump and fuel oll day tank would be
located on the starboard side,

i As far as an incinerator stack is concerned, see System No. 10 for ;
the problem of finding a suitable run to the weather, |
i

Fire fighting protection and space veutiilation will also have to be
checked for adequacy,
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Vessel: VIGORQUS (210")
System No. 15 (Cont'd)

eyl wns

(c) Due to lack of more space, the galley/turbid holding tank would
be restricted to 538 gallons (72 cu, ft.), approximately 4' L x3'Wx 6'H, It
would be located on the port side, forward,

T T— T

(d) The pumps associated with the equipment would be located along
the vessel's centerline,

Drainage would be as follows:

(a) All sewage would be collected by macerator/transfer pumps
and discharged to the incinerator feed tank, Pumps would elther feed it to
the incinerator or discharge it overboard or pierside according to prevailing
restrictions,

C oty - et

(b) Galley/turbid water would gravitate to the G/T holding tank
8 from which it would be pumped either overboard or to pierside.
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Vessel: VIGOROUS (210")

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

, Required
Galley/Turbid Holding Tank 15,480 gal, (2069 cu, ft.)
Evaporator Feed Tank 125 gal. (16,7 cu, ft.)
Evaporator (GATX) Three (3) - 60 gal,
v Catalytic Oxidizer Three (3)
5 Evaporator Feed Pump Two (2)
X Evaporator Feed Tank Overboard
3 Pump One (1)
] G/T Holding Tank Overboard
g Pump Two (2)
v Macerator/Transfer Pump ‘o be Shipchecked
i

Discussion

e

The system installaiion appears (o be acceprable subject Lo certain
limitations,

e SRt N

Equipment could be located in the existing Sewage Treatment Space on
the Third Deck. The installation will be a little on the tight side depending on
how the final piping arrangement is installed, since a number of components
would have to be fitted on this rather small space.
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A fresh water sanitary flushing system would be required,

Equipment could be arranged as follows:

(a) The evaporator feed tank (approximately 2' L x 2' W x 4'-3" H)
would be on the port side, aft,

(b) The evaporators and their vapor treatment equipment would
be located one on the vessel's centerline forward and two on the starboard side,
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Vessel; VIGOROUS (210")
System No. 16 (Cont'd)

(¢) The minimum gray water holding tank di< .ussed in System

No. 1 would be located on the port stde, just forward of the evaporator feed
tank,

(d) The evaporator feed pumps and the various overboard discharge
pumps would be arranged functionally near the equipment served,

Drainage would be as follows:

(a) All sewage would be collected by macerator/transfer pumps and
discharged to the evaporator feed tank.

(b) Sewage would be pumped either to the evaporators or to overboard
or plerside connectinns depending on prevailing restrictions,

(c) Sludge from the evaporators would be pumped overboard,

(d) Galley and turbid water would gravitate to the minimum g-ra'y

water holding tank for discharge elther overbuard or to plerside connectlons,
depending on restrictions.
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Vessel: VIGOROUS (210Y)
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WMS No. 17  GATX Reduced Volume Flush M/T Pump Collection/Holding
Tank for Concentrated Black Water/Grumman Flow
Through System with Sludge Holding Tank for Gray Water

Required '

Sewage Holding Tank 1,742 gal. (233 cu. t.)

Galley/Turbid Influent Surge Tank 922 gal, (123 cu, ft,) y

Sludge Holding Tank 1,290 gal. (172 cu, ft,) E-

3 Grumman Unit without Incinerator Two (2) ;_'
Sewage Holding Tank Overboard Pump Two (2)
' G/T Influent Surge Tank Pump Two (2) ;
G/T Influent Surge Tank Transfer Pump One (1) f
Sludge Holding Tank Transfer Pump Two (2)
: Macerator/Transfer Pump .To be shipchecked
Discussion
The system installation does not appear to be acceptable, 3

There is insufficient space to include all the equipment required,
especially due to the space required by the Sewage Holding Tank and the
Grumman MSD's (n the existing Sewage Treatment Space on the Third Deck.
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,' Vessel: VIGOROUS (210')

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

Regulréd
Sewage Surge Tank 122 gal. (16 cu, ft,)
Galley/Turbid Surge Tank 922 gal. (123 cu, ft.)
Fuel Ol Day Tank 112 gal. (15 cu, ft,)
Grumman Unit with Two (2) with Three (3)
Incinerators Thioke! Incinerators
3 Sewage Surge Tank
Transfer Pump Three (3)
¢ Sewage Surge Tenk .
{ Overboard Pump One (1)
B G/T Surge Tank Pump Two (2)
G/T Surge Tank :
;, Overboard Pump One (1)
Macerator/Transfer Pump To be shipchecked
Discusaion
The system installation does not appear to be acceptable,
3 1 There is Insufficient space to include all the equipmeut required,
'-. especially due to the sizes of the Grumman MSD's in the existing Sewage

P Treatment Space on the Third Deck.
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