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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: PAMILCO (160%
TYPE Holding// INSTAL-
[ /ColVIrany Treatment,/Disposal apacityl LATION
A Subsys Subsystem ,g’é-\; ,f;' COST
2/ (Black) /Black Gray R S/ 8y
1|Gravity | Holding | Holding B
Collect. Tank Tank 100| 55]) 28,520
9 0il Chrysler | Holding
Recircul. |+HId Tnk | Tank 100) 64) 25,290
3 (Chrysler] Chrysler | Holding
+mcin.  |Tank 100f 644 30,590
4 Gravity [GiumTlow | Holdlng
Collect. [Thrut¥ldTk| Tank 100| 64] 24,280
5 (Grumman)| Grumman Fiow Thru
+ Holding Tank 1001100} 15,220
G Gravity |[Holding Grum Flow
““f{Collect. |Tank Thru+HldTnk[j1001100}) 21, 200
Grum Flow { Holding
7 gfl‘;';g Thru+Incin] Tank 100 64| 29,230
* \| Grumman Flow Thru
gl(Grumman)
+ Incinerator 10041004 18,030
9 Vacuum Holding [Holding
Collect. | Tank Tank 100 641 19,890
(Jered) Holding
10 Incinerator Tank 100| 64 21,370
11 GATX Holding
Evap. Tank 100| 64| 15,830
12 Holding |GrumFlow
Tank Thru+Hld TnK{100 {100 12, 760
Grum Flow
13 Inclneratortny ey 4 inetn, |[100 {100 14, 470
14 M/T Holding |Holding
Pump Tank Tank 100( 64 20,490
Collact, Holding
Bl Gary)  [metneratori 100 64| 22,940
16 GATX  |Holding
Evap. Tank 100§ 64 17,770
17 Holding |GrumFlow
Tank Thru--H1d Tnk|{100 |100 | 13, 480
Grum Flow
=R Inclnerator|y .\ mein. ||100 {100} 13, 080

N/A - Not a viable candidate system for this vessel,
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INTRODUCTION )}

E 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: ’ A

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

: .+ Existing wastewater management squipments/systems aboard , -
! ; the vessel (holding tanks, garbage grinders, sewage treat- P
ment systems, etc.).

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

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

. Salection of the viable candidate systems as determined on the

' basis of the feasibility of installation, using the governing
installation guidelines and assumptions.

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

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

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

3 . Development of installation related effectiveness attribute data,




ASSUMPTIONS o

3 The pertinent assumptions and guidelines governing the installation

. analysis are presented in Volume IV of thic 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

. i The installation analysis was performed in three stages consisting
of a preliminary installation analvsis, a shipcheck to establish viable ;

g : system/vessel combinations, and an installation cost analysis all of which !
? are discussed below. Prior to this analysis, visits were made to a number j "
i ' of vessels to inspect installations of the wastewater management subsys- :

tems and aquipments included in this study.

2 : Preliminary Installation Analysis

2 "'he candidate ship's general arrangemant drawings and piping

R diagr .s as furnished by the U,S. Coast Guard were reviewed at length to :

deter .ine existing condltions so that the WMS requirements delineated in i

Volume IV could be applied to the vessel and a preliminary installation :

analysis made prior to an actual visit to the ship, This approach was

intended to maximize familiarity with the vessel aad to determine any pos-

g sible aquestionable araas of interest, Each system was investigated as

' to space requirements, passible equipment locations, relationship te ship's
functions (operation, mission, fuel stowage, water capacity, support : ]
systems, etc.) and its relationship to the reportedly existing waste disposal "

gystem,

9 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 proposea arrangement was feasible and if any problems L
could be anticipated. The results of the preliminary Installation analysis ‘
are presented in Appendix A, §

Shipchecks To Determine Viable Candidate Systems

Upon completion of the preliminary installation analysis, a detailed .
shipcheck of the vessel was made. During this visit various factors bearing 3
i,»,; on the investigation were considered, e.g,., support systems (compressed 3
N air, sanitary flushing medium, electrical power generation, salt water !
systems, fresh water systems, fuel oil systems, etc.), correlation between 3
actual ship arrangement and that shown in ship's drawings furnished for the )
study, relationship of other ship's systems and equipment to the location ‘
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and installation of WMS components to determine interferences and reloca-
tions, access for shipping WMS equipment aboard, removals, 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 «board the vessel and how these conditions
affect the viability determination of each wastewatar management system,
The installation acceptance or rejection rationale for each candidate WMS
is presented, complete with estimated tank sizes, equipment locations,
possible space modifications, relocations, limitations, exclusions, and
any other such considerations as may be necessary to obtain a lucid
understanding of the situation,

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

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

Installation Cost Analysis

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

« WMS equipment arrangement drawings for each viable candidate
system and arrangement drawings for the black and gray waste-
water sources aboard the vessel,

. Installation related effectiveness attribute data.

+ Installation cost estimates for esach 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 ciandidate -
i 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 p s
agsociated cost was computed. Each instailation cost element in Figure 1 :
is discussed below,

(a) Piping - Wherever possible and applicable, existing piping runs .
were retained for reuse as installed. Pertinent information contained {n the P

available ship's piping plans was used insofar as practicable. New piping :

A runs were estimated from these drawings and the system aquipment arrange-

b ment drawing prepared.

For estimating purposes of this nature, it i8 usual marine practice oy
: to use a dollars per pound of matertal to be installed, Therefore, an SR
estimated present-day price, including material and labor to install, was :
placed at $4,50/1b, L

For the sake of uniformity and simplification since the WMS
evaluations are comparative, the piping material used is copper-nickel.
1t is recognized that most waste disposal piping systems under considera. :
B tion in the U.8, Coast Guard vessels are of copper-nickel, although some .

PVC (plastic) piping and a small amount of steel is used, Since the

b established guidelines call for the principal piping (drainage) to be of
3 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 Y
valves, flanges, fittings, take-down joints, etc. i

(b) Steel - For this part of the cost estimate only the steel involved
g in the various shipyard supplied tanks is considered. Foundations are a
saparately treated item. For these tanks it was considered that one-quarter
§ inch plate would be a good average thickness. Since the tanks would have p
' to be structurally stiffened for proper support, a factor of 30% was added

i to the plate weight. The weight estimate was derived from the system
guideline size requirements translated into configurations as shown on the
equipment location and arrangement drawings,

B For cost estimating of this nature, it is usual to apply a cost per A
3 pound figure, It was considered that a good current price of $0.55/1b. -
G ; would cover material and labor for fabrication and placing on board. This ..
does not include the cost of fixing the tanks permanentiy in place by welding, g
This is a geparate consideration, L

;
1
g




"’ |
F : WMS INSTALLATION COST ESTIMATES 3
;
- Vessel 3
WMS No, O
.
3 . I
! : Quantity Required ' P
i x g:::lé?:::m Unit | Assumed Unit Cost (astimated Cost () {3
number of units) P
B . ] : . . . . R : 3’
Piping @ Poundsl (\aterials and Labor) i ;|
i . B
S § .55/Lb. @ ]
- } Tank Steel’” Pounds (Materials and Labor) Lo
v ® |
'? $ OSZ/Lbo ! R
ib' Foundations Pounds (Materials and Labor) -
I Electric Feet § 2.00/Ft. ‘
A Cables (Materials and Labor) .
! : Miscellaneous Lo
% ; Installations (pumps, | Man- | $15.00/MH P
!.' k motors, skid-mounted | Hours | (Labor) ]
: components, etc.) !
X Access Cuts (in hull,
deck plating or |
bulkhead to provide Feet 31‘1};21.0)/? t. :
passagaway) ; ‘1
$ 6.00/Ft. L
Welding Feet (Materials and Labor)
®
i Cutting Hours f:?ﬁ:g/ Hr. §
T PO PO RER R S é
er ' )
Man- | $15.00/Mu -
2| (misceiizneous b
handling) Hours | (labor) : )
s T A 2 S Sz e s ——] |
Total Installation Cost ($)

(1) Coppar-nickel asumed.

(@) Esimace lieludes 8 faciur of 50% added o allow for valves, flanges, fitings, take=down joint, etc,
(3) Cus=quarter inch plate assumed,

(4) Dstimate inciudes a factor of 30% added to allow for required structural siffaning for proper support. :
(8) Ectmared on the barda of 10% of the weight which has to ba supportsd.
(8) Basad on an assumed curming rate of 50 &, /A,

- Figurs 1

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

(d) Electrical Power Cable - The amount of fooctage was estimated
from the ship's arrangement plans and the WMS equipment arrangement
drawings prepared, with allowances for the devious routings which could
be encountered. Since ship alteration work is usually more complex than
new gonstruction, allowance as made for less tnstallation per unit time.
Therefore a cost of approximately $2.00/ft. of cuble was used to cover
material and labor.

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

(f) Access Cuts - In order to get material and components into the
compartments where they would be fitted it could become necessary to
temporarily cut the ship's hull, or deck plating or a bulkhead to provide
passageway. The number of feet of cutting was estimated for each system
installation based on the approximate size of the largest component anticipated.
Estimated shipyard cost for such cutting is approximately $1,00/ft.

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

(h) Removals - In cases where some existing equipment would have
to be cut and removed from the vessel as no longer required, an estimate
was made as to the apprcximate 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 represantative 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:
¢leaning and gas-freeing tanks, temporary removals or modifications to
ducts, piping, electric cables, machinery, ship's outfit or furnishings,
etc. and re-installation to existing state after the basic modification has
been completed; cleaning, preparing and repainting the compartments and
parts of the steel work distrubed, use of special rigging and shipyard
lifting geay; and other work items which are part of a hipyard's everyday
business and which are normal for them to price out.

If a complete ship alteration price is desired, it would involve draw-
ing up a complete set of specification and drawings in sufficient detail for
a shipyard's estimating department to analyze at length, If possible, yard
personnel would prefer to visit the vessel for a more accurate cost estimate to
aliminate or minimize costs which it could possibly have to absorb.

One of the most difficult factors to consider and which 1s not obvious
but which {8 very much a determinant is the shipyard's workload or backlog.
If there {8 a convenient "hole" in the yard's work schedule, the price could
be made attractive since it would provide needed economic continuity for
its work force and facilities. Certainly if there is little or no other work
in the offing, the yard will be inclined to "buy" the job by bidding lower than
it normally would.

Thus it can be saen that there will be additional costs to those
detailed herein, if one is interested in a "Finished product" price than a
comparative eistimate,

LIMITATIONS

The installation cost estimating procedures used are considered to be
fairly general and applicable for study purposes of this type which places
greatar emphasis on relative cost among candidate systems rather than on the
absolute cost for a given system, However, the installation cost estimates
developed herein are based on specific vessel conditions, wastewater
management system requirements and the governing installation guidelines
and assumptions. Therefore, caution is advised in attempting to use these
estimates directly for vessels and/or systems other than those specifically
included in this study.
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PERTINENT VESSEL INFORMATION

PAMLICO (160")
New Construction

TR LT ey v

Vessel Data
Charagsteristic

- R IET

Class WLIC - 800

* Type Construction o g i
‘Tender (Inland) P
3 | _1.1
E Crew 8Size 13 ; g
l

: Home Port New Construction b
] (Intended for -
E Operation in ]

4 Depot Corpus, Py
Texas) 1 |
g i
:

- 35
=

Mpetlelone ooby o Mg 4 gt res PRRUREYRIS MY
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- SHIPC HECK OBSERVATIONS OF EXISTING VESSEL CONDITIONS

=
e iR GG Lk

PAMLICO (160°)

Y

Crew 13 men

Rt
™y

Waste Sources

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

. Existing Arrangment

: The sanitary flushing medium is fresh water provided by two
. fresh water service pumps with a hydropneumatic tank,

R e T s o TR LR MR B Mt
U

‘ ) Compressed air is supplizd by independent system compressors;
viz, ship's service, diesel engine starting, and control air systems.

Fire protection is via the fire pump supply to the fire main.

o - The vessel is fitted with trim tanks in the forward and the aft
- sections, 1

The following waste management system 18 fitted aboard the vessel
in the Auxiliary Machinery Room (2-94-0-E):

: (a) The system {8 of the vacuum collection type, with a vacuum
3 ' collection tank, vacuum pumps, sewage holding tank (approximately 450 gallons
i capacity) and sewage overboard pumps all fitted along the vessel's centerline,
Frames 96 to 107,

1-;.\ . (b) Black water and gray water collect in separate mains and run %
N that way to the sewage holding tank, Galley and turbid drains can also drain over-
. board instead of through the vacuum type valve required for collection in the holding

it .
v'.\"". .‘ t‘nk .
3 i

o ; (c) The sewage holding tank is discharged overboard and to
9 \ weather deck hose connections to a pierside facility.

AR AN 2653 1741 A Bt 5 SIS T IR T e




Pamlico (160') (Cont'd)

Special Remarks

3 The preliminary installation analysis of the candidate wastewater
o management systems was conducted with the assistancc of various ship's drawings
indicating the intended shipvard new construction of the "Pamlico". The findings

written in (!'«. report reflect conditions depicted on those drawings, Normally,
these findings are shipchecked using the actual subject vessel, In the case uf the
; "Pamlico" this was not possible and in place of the ship, some of the "as built"

2 drawings were furnished as a substitute. However, not all the drawings desired
3 , were available. Therefore, this report which determines the viablity of the
$y~tuus is bused on whatever information has been made available.

Some variations have been noted between the two issues of
3 _ drawings, mainly in the arrangement of machinery in the Auxiliary Machinery
3 Room. The "as built" arrangement appears to be more confining in the areas
3 originally contemplated for modifications peculiar to each system studied, There-
fore, some differences will be noted for certain system discussions between the 3
two reports. 1y

. One of the more important unknowns remaining is the impact of
] considering the allocation of all or part of the Storage Space (2-79-0-A) just
forward of the Auxiliary Machinery Room for some of the candidate wastewater ¥
management systems. In the abserce of other guidance, it was assumed 4§
that the storage space was available for purposes of this study in accordance | 3
with the "Guidelines and Criteria for WMS Installation" contained in the [ 4
"Installation Characteristics/Guidelines of Candidate Wastewater Management Py
! Systems for Selected Coast Guard Vessels' forming part of this overall study. P
2 The obvious consequence of non-availability would be to render many of the P o
8 candidate systems non-viable and to modify others. This point s brought out

\ since unquestionable locations and space are at a premium, being more or less
0 limited to the Auxiliary Machinery Room where the existing wastewater
managemernt system is located.
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:
g{ 1
:
3
1 LOCATION OF BLACK WATER* WASTE SOURCES ABOARD A VESSEL -
: Vessel: PAMLICO (WLIC - 800) - New Construction (160")
: 4
Compartment Comments
Natne 14
=l "'
105-111 |01 CL C.0, WR 1101 R
111.123 | 1 CL/P Crew's WR 21110 '
b )
r;")
P:
| ]
i
4
.
i 1
5t
: _
%'i k
;
e L.
t k
¢ -
i -
;
& \
Ry '
i i
b ]
’C(v('
f‘ * Sewage (output from commodes and urinals) and garbage grinder slurry, '3
£ 12 1
X 'n' b
1:' Ky PRI T Faakat S e z




&
), LOCATION OF GRAY WATER WASTE SOURCES ABOARD A VESSEL 1
A Vessel: PAMLICO (WLIC - 800) - New Construction (160")
.. & [
B ‘:9 5
g “
g $ ]
& .0 Compartment Waste 4
& K ;
5 'S 1?;7 & Name Source Comments
ol & o e
vE [0 5
3,8 = o 1
& ~ Q R
5 & § i
& 3 3]
105-111 01 cL C.0. WR Shower (1) ik
: 105-111{ 01 CL C.0. WR Lavatory (1} 14
114-123} 01 CL P.Q, WR Shower (1) 13
" g i3
3 114-123}]01 CL P.O, WR Iavatory (1) !
i 64- 94] 1 S Workshop Slop Sink (1) 18
:- 111-123] 1 Crew's WR S. Sink (1) 1§
3 ' 111-123] 1 Crew's WR Lavatories (3) 1!
) ‘ 111-123 1 Crew's WR Showers (2) i
i
i 117.123} ) 8 Laundry Washing
3 Machine (1)
lyl 1)
. 1131-139] 1 P Galley Drain from Ice :
L Machine % -:
i 131-139 1 S Galley Dratin from ! 3
. refrigerator j 3
131139 1 s Galley Drain from ' 3
b freezer ;
i 131-139( 1 8 Galley Sinks (2) 13
3 (1) Sink Contains '
;t‘ Garbage Grinder !
g
& 131-139] 1 S Galley Dishwasher (1) g 8
! 14
. '. ;
{ | 1
E { ;
‘ : * Galley and turbid wastewater. 13 § ,‘
d i e -
\ [# ;
| : B
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: PAMLICO (160')

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

Approximate
"~ Required Dimensions (L x W x H)
Sewage Holding Tank 3,419 gal. (457 cu.fr,) See Discussion

Galiey/Turbid Holding Tank 9,770 gal. (1306 cu.ft.) See Discussion

Sewage Holding Tank

Discharge Pumips Two (2)
Galley/Turbid Holding Tank

Discharge Pumps Two (2)
Discussion

The system Is a viable candidate subject to certain considerations,
A salt water sanitary flushing system would be required,
The components would be located us follows:

(a) The sewage holding tank would be in two sections, one section
(approximately 8' L x 7' W x 6' H) in the Auxiliary Machinery Room in place of
the existing sewage system equipment and the other section (approximately
8' L x3'Wx 6'H) in the Storage Space (2-79-0-A), starboard side, just forward
of Auxiliary Machinery Room. Together the required holding capacity can be met.

(b) The required galley/turbid holding tankage cannot be fully met
due to lack of available space. Therefore, a tank of approximately 5385 gallons
(720 cu. ft.) can be located in the Storage Space just forward of the Auxiliary
Machinery Room. The tank would be "L" shaped, taking up the complete port
side and the space on the starboard side forward of the access ladder.

(c) The sewage holding tank discharge pumps would te located just
aft of the tank in the Auxiliary Machinery Room.

(d) The galley/turbid holding tank discharge pumps would be located
at the aft starhoard end of the Storage Space.
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4 ;
Vessel: PAMLICO (160")
8 System No. 1 (Cont'd) 4
,’ | )
3 (e) The tankage arrangement in the Storage Space would eliminate k.
y: its use for any other purposes,
: Drainage would be as follows: 4
' i (a) Sewage would gravitate to the sewage holding tanks and would
g ! be pumped overboard or to plerside via the existing connections provided. 3
: i Provision would have to be made to pump each section when filled to a pre~ i
, ; determined level. i
(b) Galley/turbid drains would gravitate overboard in unrestricted '
E . water and would gravitate to the G/T holding tank for retention and discharge R
_‘ : overboard and pierside according to prevailing restrictions, 1
l V‘
|
‘ |
{
1 -
: |
a4 : p
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N .
v WMS INSTALIATION COST ESTIMATES 'R
G i
4 Vessel___ PAMLICO (160" 5
b WMS No._ 1 ‘.
g s —— 3
3 \ . Quantity Required
1 2?:::1.;?;::“ Unit Assumed Unit Cost (estimated Cost (8) 3
3 e number of units) 4
E $ 4.50/1b. @ 17
# i Piping® Pounds (Materials and Labor) 1,905 8,573 i
3 i j
§ e ) r
B (3) $ .55/1b. 7
: Tank Steel Pounds (Materials and Tabor) 13, 465 7,406 3
; ,
: $ .92/Ib. @ o
: Foundations Pounds (Materials and Labor) 9,705 8,929
"h ‘\ .
& % Electric $ 2.00/Ft. 1'
E Cables Feet | (Materials and Labor) 310 620 :
Miscellaneous 3
Installations (pumgs, | Man- | $15.00/MH !
3 , motors, skid-mounted | Hours | (Labor) 35 525 E
% ; components, etc.) 1
'; ' Access Cuts (in hull, |
i deck plating or £
g bulkhead to provide Faet %nggf)/ﬂ ' 5 S35 |
4 | passageway)
[ $ 6.00/Ft.
Welding Feet (Materials and labor) 160 960 C
: | 4
¥ : $50.00/Hr. ©
. p Cutting Hours (Labor) 20 1,000
.' i g _________ - e o o e e o o o - o = e [[ o e o o ot s - b - — i
i ¥ °
g 5 Man- | $15.00/MH 4
Y 5 &| (miscellanecus 4 3
J : Total Installation Cost ($) 28,518 f-.,_ 3
1
(1) Copper~nickel assumed. :
B ' I (3) Estimate {ncludes a factor of 80% added to allow for valves, flanges, fittings, take-down joints, etc. i
- (3) One-quarts: inch plate assumed.
i h (4) Bsimate inoludes a factor of 30% added to allow for required structural stiffening for proper support. 5
13 (6) Estimated on the basis of 10% of the weight which has to be supported, b
_‘.‘5_ i (6) Basad on an asumed cutting tata of 80 £, /hr. v,.-
' 23




DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

4 Vessel: PAMLICO (160')

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

T

ot B S ph i s

3 Approximate
3 Required Dimensions (L x W x H) O
b o
. ‘ |4
3 Sewage Holding Tank 638 gal. (85 cu. ft.) 2'-6"x8"'x4'-3" L
1 Galley/Turbid Holding Tank 9,770 gal. (1306 cu. ft.) See Discussion .
i Lo
v Chrysler Model and One (1) Model A ]
o Quantity Separation Tank and . R
H One (1) Model A Puinp Lo
b and Fluid Maintenance =
Package ]
] Sewage Holding Tank ]
Discharge Pumps Two (2) b
Galley/Turbid Holding :
) Tank Discharge Pumps  Two (2) fi
Discussion .li
The system is a viable candidate subject to certain considerations,
The components would be located as follows: 1
g‘ (a) Sewage holding tank in the Auxiliary Machinery Space, on the '

ship's centerline, in place of the existing sewage holding tank.

(b) Sewage tank discharge pumps (overboard and pierside) just i
aft of the tank. i

(c) Chrysler separation tank and the pump and fluid maintenance =
package immediately aft of the sewage holding tank and its pumps, in place : .
presently occupied by the sewage vacuum tank and the sewage pumps., C

24
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Vessel: PAMLICO (160')
System No. 2 (Cont'd) | :"i

-

E= s St B o

(d) Galley/turbid holding tank taking up available room in all of the
Storage Space just forward of the Auxiliary Machinery Room. The tankage would ¥
: & be limited to approximately 6283 gallons (840 cu, ft.). It would eliminate use of ‘;
X - the space for any other purposes. |

(e) Galley/turbid holding tank discharge pump in aft starboard end A
of the Storage Space. :

Drainage would be as follows:

Garbage grinder drains would discharge directly to the sewage
holding tank.

L (a) Other sewage would gravitate to the Chrysler separation tank :
3 and the effluent pumped to the sowage holding tank,

(b) The sewage holding tank contents would be discharged overboard 7
or to pierside according to prevailing restrictions,

I

|

i

L t

z ‘ (c) Galley/turbid drains would gravitate overboard in unrestricted

k’ p waters and gravitate to the G/T holding tank for retention and discharge overboard/
pierside according to prevalling restrictions,

i ettt S W, 2 et
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WMS INSTALLATION COST ESTIMATES ]

o ot 2
Cabiriies

Vessel PAMLICO (160")

T L T

WMS No._ 2

3
E, y 1 b
i Quantity Required o
E g} S:: léi’;:qosm Unit Assumed Unit Cost (estimated Cost ($) : ‘
it ° number of units) ! ]"
R e -
3 $ 4 . SO/Lb . H i
1 _.
E Piping(V Pounds (Materials and Tabor) 2,185 9,833 |
¥ Lo
b T3) P
E : Tank Steel Pounds (Materials and Tabor) 9, 705 5,338 [ i
Foundations Pounds (Materials and Labor) 7,055 6, 491 ~
0 o
Elactric $ 2.00/Ft. :
" ' Cables Feet (Materials and Labor) 375 750
. ' Miscellaneous
Installations (pumps, | Man- $15.00/MH |
v motors, skid-mounted | Hours | (Labor) 35 525 ‘
» gompounents, etc.) ;
Access Cuts (in hull, :
deck plating or i
bulkhead to provide Faot § 1.00/Ft, 55 S !
: (Lzbor) :
! passageway)
’ $ 6.00/Tt, k
Welding Feet (Materials and labor) 140 840 ;
‘ ;!
-7 $50.00/Hr. © ?
" Cutting Hours | (;abor) 0 1,000 |
:s R SRt EEEEEEEEEEEE oo |
i Other
0 E Man- | $15.00/MH
iy m []
" &| (miscellaneous
handling) Hours (Labor) 30 450
: R R N — e
£ :
b _\ Total Installation Cost ($) 25,282 §
‘ (1) Copper~nickel assumed. j
; § @) Estimate inoludes a factor of 60% 3dded to allow for valves, flanges, fitings, take-down jolnts, eto. ;
,{ (3) Oua=quartes inch plats awumed.
! (4) Esimate includes a factor of 30% sdded to allow for required structural stiffening for proper support
& (6) Estimated on the basls of 10% of the weight which has to be supjortsd.

(6) Based on an asumed curting rate of 80 fu, /e,

|
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: PAMILICO (160")

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

Approximate
Required Dimensions (L x W x H)
Galley/Turbid Holding Tank 9,770 gal. (1306 cu.ft.) See Discussion
Sludge Ejection Tank 30 gal. (4 cu. ft.) 2'dia, x 1'-6"H 3
Chrysler Model and Quantity  One (1) Model A \ .
Separation Tank and v
One (1) Model A Pump oy
and Fluild Maintenance T
Package N
Incinerator Model and .
Quantity One (1) - A
Sludge Bjection Tank
Transfer Pump One (1) g
Sludge Ejection Tank o
Discharge Pump One (1) ;
Galley/Turbld Holding
Tank Discharge Pumps Two (2) '
Discussion '

The syatem is a viable candidate subject to certain considerations,

The components would be located as follows:

b(g (a) Chrysler separation tank and the pump and fluid maintenance -‘
1 package In the Auxiliary Machinery Space, forward end on ship's centerline in N
é place of the existing sewage holding tank. 3
o
5 (b) Sludge ejcction tank and its pumps just aft of the Chrysler
} separation tank, port side, 1
A -3
\lﬂ B i

1y .

i

'3 2 9 :‘l ht

4

P g
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Vessel: PAMLICO (160')

System No. 3 (Cont ')

2 i 5
(c) Incinerator on starboard side just aft of Chrysler pump and b '.‘\,:-i

fluid maintenance package. The stack weuld be run either aft to the Englue Room
and up alongside the existing diesel exhausts to the weather or forward into the

Storage Space and up into the weather on th» Main Deck, starboard side, where ‘l y 3
the house front muets the workshop at Bhd 94, The latter appears ta offer the kI
simpler solution if there is no impediment to vessel's operations, .

{(d) Galley/turbid holding tank taking up available room in all of the
: Storage Space just forward of the Auxiliary Machinery Room. The tankage would M
5‘ be limited ‘o approximately 6283 gallons (840 cu, ft.) as in System No. 2. It 1.
- would eliminate use of the space for any other purpose.

¢ (¢) Galley/turbid holding tank discharge pumps in aft starboard end
. . of Storage Spaca, :

(f) Installation of an incinerator may requiré additional fire protection by
equipment and modification of the ventilation system for the space, 1o

' Draluage would be as follows: ‘ - ’

: i

(a) Garbage grinder drains would discharge directly to the sludge }
{

i

ejection tank. ]
i i
;{ Other sewage would gravitate to the Chrysler separation tank and ; %
e the cffiuent pumped to the sludge ejection tank. L
;

; (b) The cjection tank would discharge to the incinerator and to i
r overboard/piersidc according to prevailing restrictions., :
.E, (c) Galley/turbid drains would gravitate overboard in unrestricted J
i, waters and gravitate to the G/T holding tank for retention and discharge overboard/ Y
!1{ picrside according to prevailing restrictions, ;§
b i
[?'; M
p”.‘ i

e
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o WMS INSTALIATION COST ESTIMATES
G Vessel  PAMLICO (160")
N
L WMS No.__3 ]
Quantity Required k
b gst:lé;:tion : Unit | Assumed Unit Cost (estimated Cost ($) -
3 ! _ - ) number of units) ]
o o $ 4.50/1b, @
| . ) 1
. ‘_‘ '." (m s [ s S/Lb ¢ 1 3
b Tank Steel Pounds| (\raterials and Tabor) 9,420 5,181 B
".{' N $ . 9‘2/11) . (& -8
- Foundations Pounds (Materials and Labor) 6,585 6,059 -
" il }: ‘V.
i Ky
3 Electric . $ 2.00/Ft. E
i . Cables Feet | (Materials and] 1Labor) 375 780 i 2
| Miscellaneous -
Installations (pumps, | Man~ | $15.00/MH - , -
motors, skid-mounted [ Hours | (Labor) 35 525 ! I
N i components, etc.) PN
¥ Access Cuts (in hull, 0
' - deck plating or : , i
i b bulkhead to provide Feet ?L:ng/?t. 55 55 .
] ; assagaway) \ :
‘S ; $ 6.00/Ft. by
S Walding Feet | (Materials and Labor) 140 840 1 1 4
1 ,
$50.00/Hr, © .
i ; Cuttin .
R p g Hours (Labor) 20 1,000 o
f" .‘ g ———————————— s v . s Wh maw M M Wnn wa Eee bem e T e W o [ v v e o e e wn ew T RGeS W e l"
v 8| Other 3
f B Man- | $15.00/MH 4
) 1 &| (miscellanecus 3
[) handling) Hours | (Labor) 30 450 1
L Total Installation Cost ($) 30,588 | |
| fi. P
) f\h ;4’ (1) Copw?;cwfu;u'nd | o | o 1
, ( % (@) Eximate includes a factor of 50% added to allow for valves, flanges, fittings, take-down joints, ate, 3
B (8) One=quarter inch plate asumad, A
(€) Estimace inoludes a factor of 0% added to allow for required structural stiffening for peoper support. >
(5) Extimatec on the basis of 10% of the weight which has to be supported.
_ (6) Based on an agsumed cutting rats of 80 &, /e, .
g 33 -




DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS i
P Vessel: PAMLICO (160') l
WMS No. 4 Full Volume Flush Gravity Collection/Grumman Flow Through

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

m e

[ .
: ' Approximate ,
Required Dimensjons (L x W x H)
| "
b Sewage Influent Surge Tank 68 ga. (9 cu. ft.) 2'dlax3'H 3
3 : Galley/Turbid Holding Tank 9,770 gal, (1306 cu.ft.) Sce Discussion
' ! Sludge Holding Tank 285 gal. (38 cu. ft.) 3'x3'x4'-3"H ;
§‘ ’j Grumman Unit without | P
: Incinerator One (1) l ;
] i » Surge Tank Pump One (1) |
£ i Surge Tank Overboard Pump Two (2) b
(O i ¢ Sludge Transfer Pump One (1) :
b " Galley/Turbid Holding Tank { i
4 ! Discharge Pump Two (2) ; 1
\ ¢ Rk
3 ; ] E
i_!- Discussion I
3"2- ‘ The system is a viable candidate subject to certain considerations, l J
- ' . p
L A salt water sanitary flushing eystem will be required. ‘i ]
E The cumponents would be located as follows: ' ‘J
& i
¢ (&) The Grumman unit in the Auxiliary Machinery Space in place of ’
the existing Sewage Holding Tank.
N :
B 1 !
b (b) The sludge holding tank just aft of the Grumman unit, starboard o
) side, in place of the existing sewage vacuum equipment, b
] (c) Sewage influent surge tank to port of the sludge holding tank in - ' )
place of the existing sewage pumps, : 11.
P
o
(d) The pumps associered with the above components would be grouped oA
functionally between them, E §

34
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Vessel: PAMLICO (160')

, ' System No. 4 (Cont'd)

(e) Galley/turbid holding tank taking up available room in all of the

a ! Storage Space just forward of the Auxiliary Machinery Room, The tankage would
L be limited to approximately 6283 -gallons (840 cu. ft.), It would eliminate use of
h& b the space for any other purpose,

k\ “ () Galley/turbid holding tank discharge pumps in aft starboard end
é' # of Storage Space.

Dralnage would be as follows:

e o
= e T

L
;- ; (a) Sewage would gravitate to the influent surge tank for transfer to :
i the Grumman feed tank. The surge tank would be pumped over board and to pier- '
L. v side according to prevalling restrictions. B
!-l' } ‘
i\ : (b) The sludge holding tank would discharge to the influent surge tank
r'_ b for overboard/picrside discharge, %
/ i _ |
3 (c) The Grumman efflucnt tank would be discharged overboard. }
b ' R
! (d) ‘The Galley/turbid drains would gravitate overboard in unrestricted 3
o , waters and gravitate to the G/T holding tank to be pumped overboard or to plerside k
according to prevailing restrictions. \3’
- ;
[; L “‘w
9 5
) |
- L 1
3 ]
y l’ i
3 : [
L !

?

|

i

.

§
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Vessel

WMS INSTALLATION COST ESTIMATES

PAMLICO (160")

WMS No. 4

. : Quantity Required|
gx:::lé?;:::m ‘Unit Assumed Unit Cost (estimated Cost ($)
_ number of units)
Piping(® Pounds ?Mi.t:gifl‘: .an d Tabor) 1,970 8,865
4
$ .55/Lb. (
Tank Steel” Pounds| \iaterials and Labor) 9,770. 5,374
.92/tb. - O
Foundations Pounds ?Mate riﬁtll.«: and Labor) 6,910 6,358
Electric $ 2,00/Ft.
Cables Feet (Materials and labor) 440 880
Miscellaneous
Installations (pumps, | Man- | $15.00/MH _
motors, skid-mounted | Hours | (Labor) 40 00
components, eto.)
Access Cuts (In hull,
deck plating or
bulkhead to provide Feat ?L:.B&'O)/Ft. 55 55
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 115 690
$50.00/Hr. ©
, Cutting Hours (Labor) 20 1,000
g}- —————————— e e - - H - o= - e
Other
Man- $15.00/MH
&1 (miscellaneous
handling) Hours | (Labor) 30 450
hm e S T A T S A A RO
Total Installation Cost ($) 24,272

(1) Copper-nickel asumed,

(@) Estimate includes a factor of 50% added to allow for valves, flanges, fittings, take-down jolnts, eto,
(8) Oue=quarter inch plats assumed,
(4) Extimats includes & factor of 306 added to allow for required structural stiffening for peoper support.

(6) Estimated on the basds of 10% of the weight which has to be supported,
(8) Based on an asumad cutting rats of 50 ft, /r,
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS
Vessel: PAMLICO (160')

. i 3

)
t
;
]
|
)

be pumped overboard and to plerside according to prevailing restrictions,

;::“ WMS No. 5  Full Volume Flush Gravity Collection/Grumman Flow Through ;
b i System with Sludge Holding Tank for Combined ;
v Black and Gray Waters 3
P t Approximate 4
o i Required Dimenslons (L x W x H) # :
,,‘ tﬁ" I l'l
i ¥ Influent Surge Tank 268 gal. (36 cu. ft.) 3'dlax 5'-6"H S
N I Sludge Holding Tank 1,099 gal . (147 cu. ft,) 5'x6'x5' [
- Grumman Unit without |
f:- ¢ Incinerator One (1) |
ki ! Surge Tank Pump One (1) b
f v Surge Tank Overboard Pump Two (2) i
Sludge Tank Transfer Pump One (1) j
- b
? ; Discussion : :
E : The system is a viable candidate subject to certain conditions.
g ' A salt water sanitary flushing system would be required, ‘
v : \
l ; Although similar to System No. 4, except for the elimination of the ‘
3 3 galley/turbid holding tank, the increased sizes of the remaining tanks requires 4 !
3 = different arrangement, The components would best located as follows; !
i ! (a) The influent surge tank in the Auxilisry Machinery Space in place )
] . of the existing sewage holding tank. .
\% (b) Grumman unit and sludge holding tank in the forward end (port
L and starboard) of Storage Space forward of the Auxiliary Machinery Room, ;
b (c) Sludge holding tank transfer pump just aft of the tank. '
3 ¥ |
i ] .
t L Drainage would be as follows: i
~ m (a) All drains, sewage and galley/turbid, would gravitate to the \S

f influent surge tank for transfer to the Grumman feed tank, The surge tank would 1

¥ |
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i Vessel: PAMLICO (160')

vyl System No. S (Cont'd)

3 (b) The sludge holding tank would discharge to the influent surge :
tank for overboard/pierside discharge. g

g (c) The Grumman ¢{fluent tank would discharge overboard. 1

o L
4 .
b ,
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Vessel

WMS INSTALLATION COST ESTIMATES

PAN LICO (160')

WMS No. §

Quantity Required
Instan?tion \ Unit | Assumed Unit Cost (estimated Cost ($)
Cost Elemen number of units)
$ 4,80/Lb, @
Piping (D Pounds ?Materi’;ls and Labor) 1,900 8,550
]
' 4
+55/1b.,
Tank Steel” Pounds ?Materl,;ls and Labor) 3.140 L7217
$ .92/th. ®
Foundations Pounds (Mat erifl‘g and Labor) 1,820 1,675
Electric $ 2.00/Ft. ,
Cables Fast (Materials 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 81, L.
bulkhead to provida | oo zt.élbgg/P 55 55
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 80 480
$50.00/Hr. @ |
Cutting )
" Hours {tabor) 20 1,000
g —————————— -——--—--—Lu--m ——————————————————— -T&-——u--—v—
g| Other AMH
&| (miscellaneous I—r‘f:t:\r; ?rf}; gg 30 450
handling)
o T TSR N
. Total Installation Cost ($) 15,212

(1) Caopper-pickel asiumed,

@) Btimate tnoludes a factor of 80% added to allow for valves, {langes, fitdngs, take~down joints, etc.
(3) One-quarter inch plats assumed.
(4) Estimats {ncludes a factor of 30% added to allow for required stuctural stiffening for proper support.
(8) Estimated on the bass of 10% of the walght which has to ba supported.
(6) Based oo an amumed cutting rats of 50 ft. /A,
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DISCUSSION OF INSTALLATION BASED QN SHIPCEECKS 1
i Vessel: PAMLICO (160")
A WMS No. 6 Full Volume Fiush Gravity Collectton/Hoiding Tank for ¢y
: Black Water/Grumman Flow Through System with g
- : Sludge Holding Tank for Gray Water b
. . ‘
- k\] .L:: n:
. : Approximate ! "
- l Required Dimensions (L x W x H) 4
,; ' G/T Influent Surge Tank 200 gal, (27 cu. &.) 3'diax 4'H ;5 ’:" '
Sewage Holding Tank 3,419 gal. (457 cu. ft.) See Discussion Co
' Sludge Holding Tank. 814 gal, (109 cu, ft.) See Discussion b
k. Optional Combined Sewage/ P
% ) Sludge Holding Tank 4,233 gal, (566 cu. ft.) See Discussion P
"; : ‘
b Grumman Unit without One (1) L
iy : Incinerator P
L ' G/T Influent Surge Ta.k Pump One (1) L.
G/T Influent Surge Tank One (1) g =
4 Transfer Mfump .
. Sewage Holding Tank Overboard Two (2) i 3
. Pump -
i
3 Discussion ‘ 3
A I 4
3 The system Is a viable candidate subject to certain considerations. | b
A salt water sanitary flushing system would be required.
& v
‘ The components would be located as follows: 4
(8) The Grumman unit in the Auxiliary Machinery Room in place of :
the existing sewage holding tank. b
) : o
p: (b) The galley/turbid influent surge tank just aft of thc Grumman unit,
-' (c) Surge tank pumps to starboard of the tank.
;‘; 7:.
‘I ) \‘-_.
{ o]
'\l‘ é\" I 3 !
3 ' :
K S : ‘ '
? 4 3
]
‘ $ied wth { !
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Vessel: PAMLICO (160') i
System No. 6 (Cont'd) .-
) (d) For the optimum tank capacity arrangement, the optional E 1
; combined sewage/sludge holding tank would be preferable and would be in the ‘ #
; Storage Space forward of the Auxiliary Machinery Room. The tank would be 3 ;
fg!.\ "L'" shaped, 3'-0" high for Grumman gravity drains, and extending port to Z
A stacboard at the forward end of the space and then running aft along the star- 2 :
‘ board side, Neither the sewage halding nor the sludge holding tank by itself can ¥ ¢
L , be fitted in the Auxiliary Machinery Room. The Grumman unit cannot be fitted v
i ' o in the same compartment as the optional comb/ned tank. 11 g
. ‘ | .
; "Chis arrangement would eliminate nse of the space for any other T4
e purpose. b
g . (e) The combined helding tank discharge pumps would be located 1 4
; : Just aft of the tank, starboard side. § i
i !
i J
B Drainage would be as follows: i ‘g
i.‘ , [
- N (8) Sewage would gravitate to the combined sewage/sludge holding \ ;
: tank for discharge ovorboard and to pierside, ;
. t
r| (b) Galley/turbid drains gravitate overboard in unrestricted waters P
. . and to the {nfluent surge tank in restricted waters for transfer to the Grumman o
. feed tank.
S L
; : (c) The influent surge tank would be pumped to the combined L
) : sewage /sludge hoiding tank for off-loading plerside., o
‘ {d) The Grumman cffluent tank would discharye overboard. k
o
s Lo
P
W
% ‘
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3
408 INSTALLATION COST ESTIMATES g

) Vessel__ PAMLICO (160")
: |

, WMS No._ ¢

|

; Installation Quantity Required

! Cost Element Unit Assumed Unit Cost (estimated Cost ($)

‘ () Pounds
? Piping (Materials and labor) 10,035 i
: )
E‘i“] N (3 s QSS/th
!‘I | Tank Steel Pounds (Materials and Labor) 6,180 3,399 3 e_
fo ']
E - ® .
3 i s . 92/Lb‘ ! .
v Foundations Pounds| \/oterials and Labor) 4, 700 4,324 E 3
t‘ Vo
3 : Electric $ 2.00/Ft. b
l : Cables Feet (Materials and Labor) 375 750 } )
[ , Miscellaneous i 4
b , Installations (pumps, | Man- $15.00/MH P
- -' motors, skid-mounted | Hours | (Labor) 35 525 L

! gomponents, atc.) .
" : Access Cuts (in hull, o
' dack plating or 1 ', b
| bulkhead to provide | o | % 100 55 5 1 1
i\ passageway) Do
'j $ 6.00/Ft. o
é Welding Feet (Materials and Labor) 110 660 !
; |
b o
$50.00/Hr. ©® S
" Cutting Hours | (1ahor) 20 1,000 g
; | T N TR B -
W
\ g Other Man- | $15.00/MH P
) 2| (miscellaneous : o
E"‘ handling) Hours | (Labor) 30 450 : q

Total Installation Cost ($) 21,198

{1) Copper~nickel assumed. b
(2) Estimate includes & factor of 50% . Jded to allow for valves, flanges, fittings, take-down joinms, etc. j §
(3) Ove~quarter inch plats asumed. ' 1
(4) Eximats includes a factor of 309 added to sllow for required stzuctural sdffening for proper support, ' i
(5) Estimated on the basls of 10% of tus waight which has to be supported, p
(6) Bascd on an assumed cutting rate of 80 ft, /i,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: PAMLICO (160")

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

- Approximate
Required - Dimessions (L x W x H)
Galley/Turbid Holding Tank 9,770 gal, (1306 cu.ft.) See Discusaion
Sewage Ifluent Surge Tank 68 gal, (9 cu. ft.) 2'dlax3'H

Fuel 21l Day Tank 25 gal, (3.3 cu. ft.) 1'-6"x 1'-6"x1'-6"

Grumman Unit with One (1) witk One (1)

Incinerator Thiokol Incinerator
Influent Surge Tank Pump One (1)
Infltrent Surge Tank Over -

board Pump Two (2)
Galley/Turbid Holding Tank

Overboard Pump Two (2)
Discussgion

The system is a viable candidate subject to certain considerations.
A salt water sanitary flushing system would be required,

The system is similar to System No, 4 except that there is an
incinerator in lieu of a sludge holding tank.

The components would be located as follows:
(a) The Grumman unit with incinerator in the Auxiliary Machinery
Space in place of the existing Sewage Holding Tank, The incinerator stack would

run as described under System No. 3.

(b) The sewage influent surge tank just aft of the Grumman unit,
starboard side, In place of the existing sewage vacuum equipment.

(c) Sewage influent surge tank pumps to port of the surge tank in
place of the existing sewage pumps.

e R T i T D AR = M il B i I BNEE WA D

s " ke TR A A A T £ st s o b £ e et D




Vessel: PAMLICO (160')

b System No. 7 (Cont'd)

(d) Galley/turbid holding tank taking up available room in all of
: ; the Storage Space just forward of the Auxiliary Machinery Room. The tankage
-3 : would be limited to approximately 6283 gallons (840 cu. ft.). This would eliminate
: use of the space for any other purpose,

i (e) Galley/turbid holding tank discharge pumps in aft starboard end 44
; of Storage Space. £

(f) Installation of an incinerator may require additional fire pro= ' 
tection equipment and modification of the ventilation system for the space.

Drainage would be as follows:

! (a) Sewage would gravitate to the influent surge tank for transfer
to the Grumman feed tank, The surge tank would be pumped overboard and to
plerside according to prevailing restrictions,

Z (b) The Grumman effluent tank would be discharged overboard.

5 (c) The Galley/turbid drains would gravitate overboard in unrestricted
3 waters and gravitate to the G/T holding tank to be pumped overboard or to plerside
according to prevailing restrictions.
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3 WMS INSTALIATION COST ESTIMATES
b D Vessel  PAMLICO (160')
. WMS No. 7
. Installation Quantity Required
" Cost Element Unit Assumed Unit Cost (estimated Cost ($) :
¥ . NEE i
);) iy s 4 . SO/I‘b . ) 4 !
4 Plping® Pounds| : (\1aterials and Labor) 3,205 14, 423 ig §
4 - ) i
E $ .55/Lb. (
b ‘Tank Steel™ Pounds} (Matsrials and Labor) 9, U35 4,970 1
,if . — ___(_5_)_ ; ‘
. :‘I £ ] 9 2 [] : : ‘A
3 b Foundations Pounds ?Mat mﬁ': and tabor) 6, 755 6,215 4
e s :
Electric $ 2.00/Ft. i
3 i Cables Feet (Materials and Labor) 440 880 B
| ‘ Miscellanaous :
k. ‘ Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 40 600 i
: components, ato.) ; '
; Accers Cuts (in hull, i
: deck plating or H
bulkhead to provide | F°* ?Ijggf)/n' S5 85 i
3 passageway) :
X |
: 6.00/Ft. :
! Walding Foet ?Maten{fls and Labor) 108 630 -,
i :
$0.00/Hr. @ ;
{ « Cutting Hows | (1apor) 20 1,000 |
b g ----------- S Y P :,
Other ‘ {
i Mana §15.00/MK
81 (miscellanecus {
i -4 X
handling) Hours | (Labor) 30 450 }
‘- Total Installation Cost ($) 29,223 i
ha‘ N
g (1) Coppsrenicksl asumed,
A (3) Estimate includes a factor of '50% addex! to allow for valves, flanges, fittings, take-down jolnts, eta. b
9 (3) One=quarter {nch plats awumed. i
4 (4) Estimate {ncludes a factor of 30% added to allow for required structural stiffening for proper support.
%! (8) Estimaced on the basis of 10% of the welght which has to ba supported,
E: (6): Based on sz assumed cutting rae of 80 R, /e, ;
b i
b 53 i
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DISCUSSION OF INSTALTATION BASED ON SHIPCHECKS

1 Vessel: PAMLICO (160") Ch

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

8 a Approximate 1
b Required Dimensions (L x W x H) 3
‘ Influent Surge Tenk 268 gal. (36 cu. ft,) . 2'x3'x 6" -
Fuel Ofl Day Tank 25 gal, (3,3 ~u, ft,)  1'-6"x 1'-6"x1'-6" _ I
Grumman Units with One (1) with One (1)
- ' Incinerators Thiokol Incinvrator _—
, Influent Surge Tank Pump One (1) ‘ P8
e . Influent Surge Tank I
3 Overboard Pumps Two (2) ; 'f
» ‘ "
Discussjon ;
| s

The system is a viable candidate subject to certain considerations, ;
A salt water sanitary flushing system would be required,

The system s similar to System No., 7 except that there is no l !
galley/turbid holding tank. bR

The components would be located as follows:

} (a) The Grumman unit with incinerator in the Auxiltary Machinery "
{ Space in place of the existing Scwage Holding Tank, The incinerator stack would ;
i run as Indicated for System No. 3. A
'{ (b) The sewagc influent su~ 4o tank just aft of the Grumman unit,

starboard side, in place of the existing sewage vacuum equipment,

] (¢) Scwage influent surge tank overboard pumps to port of the surge
' tank in place of the existing sewage pumps and the surge tank transfer pump forward |
g ' of the tank, 3

! 1 (d) Installation of an incinerator may require additional fire pro-
tection cquipment and modification of the ventilation system for the space,
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Vessel: PAMLICO (160') T

System No. 8 (Cont'd) _=." .!

FrmnE
"

N

Drainage would be as follows:

(a) 'Sewage and Galley/Turbid drains would gravitate to the R
influent surge tank for transfer to the Grumman feed tank, The surge tank would B,

)

be pumped overboard and to pierside according to prevailing restrictions, '_'% 3
: . P -
7. A .
i (b) The Grumman effluent tank would be discharge overboard, .
i ; ‘}‘; (
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Vessel

WMS INSTALLATION COST ESTIMATES

PAMLICO (160")

WMS No, 8

Quantity Required
Installation Unit | Assumed Unit Cost (estimated Cost ($)
Cost Element
- number of untts_)
$ 4,50/Lb. (
1
Piping ¥ Pounds (Materials and 1abor) 3,100 13,950
4)
$ .55/1b. (
Tank Steel™ Pounds| \fatertals and Labor) 1,145 630
,92/1b, ®
Foundations Pounds ?Mat anfiﬁ and Labor) £40 773
Electric $ 2,00/Ft.
Cables Feet (Materials and Labor) 260 520
Miscellaneous
Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 25 375
components, etc ‘)
Access Cuts {in hull,
daeck plating or )
bulkhead to provide Faet %L:bgtgﬁ t. 30 30
passageway)
$ 6.00/Ft.
Welding Feat (Materials and Labor) 50 300
-~ 350 . OO/HK‘. (G)
" Cutting Hours (tabor) 20 1,000
g_—‘u ———————— -t e wmn G WEa i AR Gl NS WA GRS S A Smd TR - WS TRA N M San SN SUE WU WMed Wl tam S Sum EEe ek S
§ (git::;llaneous x:t.?r; fﬁ:x;::;/MH 0 .5t
handling)
— EATEIE T
Total Installation Cost (8) 18,028

(1) Copper-nickel assumed,

(2) Estimate includes a factor of 80v% added to allow for valves, flanges, fitings, take-down joints, etc.

(3) One~quarter inch plate assumed,
(4) Estimats includes a factor of 30% added to allow for required stuctural stiffening for proper support,
\5) Estimated on the basls of 10% of the weight which has to be supportrd,
(6) Bazad on an amumed cutting rate of 50 k. /hr.
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DISCUSSION OF INSTALTATION BASED ON SHIPCIIECKS

o s e

Vessel: PAMLICO (160')

WMS No. 9  JERED Reduced Volume Flush Vacuum Collection/Holding |3
Tank for Concentrated Black Water/Holding Tank 3
for Gray ‘Water i

& Approximate |
] Required Dimensions (I, x W x H) X '{
Vacuum Collection Tank 30 gal. (4.4 cu. ft.) 16" dia. x 38" H E
; Sewage Holding Tank 1,070 gal, (i43 cu, ft.) 5'x5'x6' H
' Galley/Turbid Holding : 4‘3
Tank 9,770 gal. (1306 cu. ft.) See Discussion i 1
§
:u ' Sewage Helding Tank f x
L Overboard Pumps Two (2) ‘
- Galley/Turbid Holding | k
Y Tank Overboard Pumps Two (2) e
i Discussion

The system is a viable candidate subject to certain considerations,

. The system {s similar to that already existing, except that a galley/
I turbid holding tank is being included.

fe, ol

The components would be located as follows:

LT

! (a) Scwage holding tank vacuum collection tank and sewage overboard
pumps in the Auxiliary Machinery Room in place of the existing equipment for the
same functions,

N w i d v

(b) Galley,/turbid holding tank taking up available rgom in all of the
Storage Space just forward of the Auxiliary Machinery Room. The tankage would
be limited to approximately 6283 gallons (840 cu, ft.). It would climinate use of
. the space for any other purposcs,

(c) Galley/turbid holding tank discharge pumps in aft starboard end
of the Storage Space.

R
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Vessel: PAMLICO (160')
System No. 9 (Cont'd)

Drainage would be as follows:

(a) Sewage would be collected in the vacuum collection tank for
transfer to the sanitary holding tank,

(b) The sanitary holding tank would be pumped overboard nr to
plerside according to prevailing restrictions.

(c) Galley/turbid drains would gravitate overboard in unrestricted
waters and to the G/T holding tank for discharge overboard/pierside according
to prevailing restrictions.
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WME INSTALLATION COSY ESTIMATES s

3 vassel rAMLICO {160

. WMS No.__9
; Quantity Required .
é“::flggf:m Unit | Assumed Unit Cost (estimated Cost ($) 2
el ‘ _ number of units) E
g Piping (D) | Pounds § 4.80/Ib, ( ' '~'
ping (Materials and Labor) 825 3,13 P
® i
.. (ﬂ) $ » SS/Lb . i
. Tank Steel Pounds (Materials and Labor) 10, 775 5,927 |
bl
. Foundations Pounds (Materials and Labor) 7,385 6,767 ;.
= ' \
bl o) “ \
Electric $ 2.00/Ft. - ‘
Cebles Feat (Materials and Labor) 810 620 ;
{4
3 Miscellanaous ’
o Installations (pumps, | Man. | $15,00/MH ::
\ motors, skid-mounted | Hours | (Labor) 40 600 }
components, atc.) Cy
o Access Cuts (in hull, ‘
deck plating or .,
ke bulkhead to provide Foat S 1.00/Ft. 55 55 3
j (Labor) :
k. pagsageway) 3
1 Z
: $ 6.00/Ft, E
| Walding Feet | (Materials and Labor) 125 750 |
' $50,00/Hr, @ b
1‘;_ :n Cuiting Hours (Labor) 20 1, 000 §.
gr--(-j-t-h ————————— o o ot e mn e ([ - ==~ k-
er
; Man- | $15.00/MH \
M Q Y b
. = (Ea‘:g‘l’lﬁ:;“’“s Hours | (Labor) 30 450 i
b Total Installation Cost ($) 19,882
A : @) Esimate {ncludes a factor of 50% added to allow for valves, flanges, fitting, take-down jolnts, etc. .
4 g (3) Oue~quartet Inch plate assumed, F
K é' (4) Estimate inoludes & factor of 90% added to allow for required structural stiffening for proper sunport.
b (5) Etimated on the basls of 10% of the welght which has to be supported. L
- ﬁ‘; (8) Based ou an asumed outting rate of 80 ft. /hr. “.
| :}“ ‘_ S\
. ) 62 :
4 ) \

TRt

ﬁ’
U152 R

WA LR Rt bt




S A A L = N o @ N IR 0 ¥ € AP AL AL 5 NG AM AN

[T AT RIS L e T AR L I IEHDLE ROPRE S ERE R

i
DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
o o
g Vessel: PAMLICO (160') 4
, P WMS No. 10 JERED Reduced Volume Flush Vacuum Collection/Incinerator @
;L for Concentrated Black Water/Holding Tank for Gray Water §
. 348
i Approximate g
g i Required Dimensions (L x W x H) ﬁ
L 1 ]
. Vacuum Collection Tank 120 gal, (18 cu. fr.) 20" dia, x 4'H 3 ]
R : Galley/Turbid Holding T'ank 9,770 gal, (1306 cu. ft.) See Discussion g g"
. : Incinerator Feed Tank (Sludge) 50 gal. (6.5 cu. ft.) 2'-6"x1'x2'-7" P
; Fuel Oil Day Tank 28 gal. (3.8 cu. ft.) 1'-9"x 1'-9" x 1'-9" b
g
- Incinerator One (1) Thiokol A
' Vacuum Collection Tank i
Overboard Pump One (1) 4
G/T Holding Tank Overboard i
Pumrp Two (2)
" Discussion ;
f: The system is a viable candidate subject to certain considerations, '
5 The components would be located as follows: . .
3 (a) Vacuum collection tank and pump in the Auxiliary Machinery . ¢
Room in place of the existing sewage holding tank, B
(b) Incinerator, it blower and fced tank aft of the vacuuin collection .'.
‘ tank. The incinerator stack would run as indicated in System No, 3. .3
(¢) VCT and G/T overboard discharge pumps to port of the vacuum
‘ collection tank and incinerator, .
h (d) Galley/turbid holding tank taking up available room in all of the 'ﬂ
i Storage Spacc just forward of the Auxiliary Machinery Room. The tankage would )
9 { be limited to approximately 6283 gallons (840 cu. ft.). It would eliminate use of .
e 3 the space for any other purposes, %) b
F »
g ! i
', & .
’ -': 5} i
R ?{“ -
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Vessel: PAMLICO (160")

System No, 10 (Cont'd)

(e) Installation of an incinerator may require additional fire pro-
tection equipment and modification of the ventilation system for the space,

Drainage would be as follows:

(a) Sewage would be collected in the vacuum collection tank for
transferral to the incinerator feed tank.

(b) The vacuum collection tank would be pumped overboard and to
plerside according to prevailing restrictions,

(c) Galley/turbid drains would gravitate overboard in unrestricted
waters and to the galley/turbid holding tank for discharge overboard/plerside
according to prevaliling restrictions. '
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WMS INSTALLATION COST ESTIMATES

Vessel  PAMLICO (160" 4

4

WMS No.__)g % ‘;

Quantity Required EI

¥ g‘:::lé?:ﬁ:nt Unit Assumed Unit Cost (estimated Cost (3) % y

number of units) @

"‘ —0 7

Piping(D Pounds ?M:.tigifl.: ‘and Labor) 1,705 7,673 1
1! 7
I 4
i ) 5
\ v 3 $ » SS/Lb . ;

5‘\-1 Tank Stael Pounds (Materials and Labor) 8,755 4,816 " :

g 1‘ )
- 3

v .92/Lb, . & b

v Foundations Pounds ?Matgrlfl‘g and labor) 6,455 - 5,939 i ]

: Eleotric $ 2.00/Ft. y
f‘_ g Cables Feet (Materials and Labor) 260 _ 520 ;

E Misceallanaous i ; ’
j Installations (pumps, | Man- | $15.00/MH |
L’b motors, skid-mounted | Hours | (Labor) 35 525 :
P components, eto.) :
t Access Cuts (in hull, N
dack plating or .
k bulkhead to provide | f°°* %L:bgrO)/Pt 55 55 :
3 passageway) :
:H‘E s 6 L] OO/IPtt ,

; Welding Feet (Materials and Labor) 65 390 o

$50.00/Hr, © 4

v‘; ; 2 Cuttlnq Houl‘s (Iﬁbor) 20 1 , 000 E

, .%F ---------- S RV SESPR— )

Other ;

2 Man. $15.00/MH ;

E| (miscellaneous 2

-

handling) Hours | (Labor) 30 450

e :

l Total Installation Cost (§) 21,368 ; q

i ' 3

l (1) Copper=nickel asumed. ;

E (2) Esdmats includes s factor of 50% added to allow for valves, flanges, fittings, take=down joints, etc., f}

(3) Opea~quarter inch plate assumed.
(4) Esimate includes a factor of 30% added to allow for required structural stiffening for propet support.

(5) Estimated on the basls of 10% of the walght which has to be supported.
{6) Based ou an smumed cutting rate of 50 fe. /hr,

2T
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: PAMLICO (160'")

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

AE-- Tt ot

B
‘i : Approximate
o Required Dimensions (L x W x H)
o ; {
d ' Vacuum Collection Tank 30 gal, (4.4 cu, ft.) 16" dia. x 38" L
a Galley/Turbid Holding Tank 9,770 gal. (1306 cu. ft,) Sce Discussion
' Evaporator (GATX) One (1)-40 gal, ‘ i
E : Catalytic Oxidizer One (1) ;
g 1 Galley/Turbid Holding Tank '
3 Overpoard Pumps Two (2)
i ; Evaporator Overboard Pump One (1)
2
| Discussion
The systemn is a viable candidate subject to certain considerations.
1
| Thc system is similar to System No, 10 except that there is an
evaporator in lieu of an incinerator,
F\' The nomponents would be located as follows:
‘ (s) Vacuum collection tank and vacuum pump in the Auxiliary ¥
F Machinery Room in place of the existing vacuum equipment, |
£ 2
?; (b) Evaporator and its overboard pump forward of the VCT, ;
. (¢) G/T overhoard discharge pumps to port of the vacuum :
u collection tank. |
E“E'. (d) Galley/turbid holding tank taking up available room in all of %
the Storage Space just forward of the Auxiliary Machinery Room. The tankage ;
would be limited to approximately 6283 gallons (840 cu. ft.). It would eliminate B!
uge of the space for any other purposes, i
i 4
! |
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Vessel: PAMLICO (160') i
System No. 11 (Cont'd) .
i- il
, Dralnage would be as follows: 14
: 33
' {a) Sewage would be collected in th> vacuum collection tank for 1
¥ transferral to the evaporator, '
! i
. (b) The vacuum collection tank would be pumped overboard and to 3
pierside according to prevalling yestricuons, S
14
(c) Galley/turbid drains would gravitate overboard in unrestricted { -'
waters and to the galley/turbid holding tank for discharge overboard/picrside ; ':',
according to prevailing restrictions, .
1
i
é
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WMS INSTALLATION COST ESTIMATES

¢ Vessel  PAMLICO (160"
i
;‘.
P WMS No._ 11
B —
IS
i Quantity Required
P g‘“:lé?tmn ¢ Unit Assumed Unit Cost (estimated Cost (8)
' ost biemen number of units)
: $ 4.50/1b, ®
3 Piping (D Pounds| (\aterials and Lahor) §1a 2,295
“ @
.55/1b.
Tank Steol'” Pounds ?Materials and Labor) 8,515 4,684
5
$ .92/Lb.
Foundations Pounds (Materials and Tabor) 6,285 5,783
Electric 3 2.00/Ft.
Cables Feet (Mnterials and Labor) 260 520
Miscellaneous
Installations (pumps, | Man- | $15.00/MH
¥ motors, skid-mounted | Hours (1abor) 25 375
f components, etc.)
" Accaess Cuts (in hull,
v deck plating or 1.00/Ft.
g bulkhead to provide Feet s(Labor)/F 53 55 E
; passagaway) J
A $ 6.00/Ft.
{ . i
E’: Waldlng Feet (Matedels and [ﬁbor) 110 6€0 g
! 3
| 50.00/Hr. @ 1
’ " Cutting Hours ?Labor)/ ‘ 20 1,000 4
| ‘g i R T | B i tm————
| b (git:cegllaneous Man- $15.00 lﬁ
& . /MH
handling) Hours | (Labor) 30 450 !
-
Total Installation Cost ($) 15, 822 ;
§ L. {

r (1) Copper-nickel assumed,
(2) Esimate includes a factor of 50% added to allow for valves, flanges, fittings, take-down joints, etc.

i
1 (3) Oune=quarter inch plate assumed.

ot it

(4) Estimate Includes a factor of 30% added to allow for required structural stiffening for proper support,
(5) Esimatad ou the bass nf 10% of the weight which has to be supportsd.
(8) Basec on an amunied cutting rate of 50 ft, fur,
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DISCUSSION QF INSTALLATION BASED ON SHIPCHECKS
Vessel: PAMLICO (160')
WMS No, 12 JERED Reduced Volume Flush Vacuum Collection/Hold!ng

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

- Approximate
Required Dimensions (L x W x H)
Galley/Turbid Influent Surge :

Tank 200 gal. (27 cu. ft.) 3'dla, x4'H
Sludge Holding Tank 814 gal. (109 cu. ft.) 5'x5'x 4'-6"
Sewage Vacuum Collection

Tank . 30 gal. (4.4 cu. ft.) 16" dia, x 38" L,
Sewage Hoiding Tank 1,070 gal, (143 cu, tt.) 5'x5'x 6’

Grumman Unit without

Incinerator One (1)
Sewage Holding Tank

Overboard Pumps Two (2)
Sludge Holding Tank

Transfer Pump One (1)
Influent Surge Tank Transfer

Pump Onc (1)
Influent Surge Tank Punp One (1)
Discussion

The system is a viable candidate subject to certain considerations,
The components would be located as follows:

(a8) The sewage holding tank in the Auxiliary Machinery Room in
place of the existing scwage holding tank,

(b) Sewage holding tank overboard pumps to port of the tank,

(c) The galley/turbid influent surge tank just aft of the sewage
holding tank.

(d) Surge tank pumps forward of the tank.

(e) Vacuum collection tank and pumps in place of the existing
sewage vacuum equipment,
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Vessel: PAMLICO (160°)

System No. 12 (Cont'd)

(f) Grumman unit and sludge holding tank at the forward end of the
Storage Space just forward of the Auxiliary Machk‘nery Room.

.. (@ Sludge holding tank transfer pump just aft of the tank on star-
board side of the space,

Drainage would be as follows:

(a) Sewage would be collected in the vacuum collection tank for
discharge to the sewage holding tank,

(b) The sewage holding tank is pumped overboard/pierside
according to prevailing restrictions.

(c) Galley/turbid drains gravitate overboard in unrestricted
waters, and to the influent surge tank in restricted waters for transfer to the

Grumman feed tank.

(d) The Influent surge tank would be pumped to the sewage holding
tank for off-loading plerside.

{e) The Grumman eifluent tank would discharge overboard.

(f) The sludge holding tank is discharged to the sewage holding
tank for offloading,
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WMS INSTALLATION COST ESTIMATES o
“ 4 -
o ;;,1 i
Vessel PAMLICO (160') ¥
N 3 |
b WMS No._ 12 3 §
2 Quantity Required ; fd:
- gs"?lé?;:: ¢ Unit Assumed Unit Cost (estimated Cost. (5) § i
b i o8 " number of units) g
A { s 450/ @ i
4 i Piping(V Pounds . y 958 4,298 14
E._ : ping (Mareorials and Labor) ] *
i $ .55/Lb. @ i,
E‘ Tank Steel Pounds (Materials and labor) 4,810 2,646 3
¥ § .92/1b, ) ® -
b Foundations Pounds| (\aterials and Labor) 2,850 | ase 1o
H . o
[
s Electric $ 2,00/Ft. Camp : i
: Cubles Fast (Materials and Labor) 850 : 700 )
L Miscellaneous _
F, Installations (pumps, | Man- | $15.00/MH
3 motors, skid.mounted | Hours | (Labor) 40 600 :
L components, etc.) !
E Access Cuts (in hull, ?
dack plating or ' . :
bulkhead to provide Feet ?Mll;ggﬁt. 55 55

; passageway)
g $ 6.00/Ft.
; Welding Feet (Materials and Labor) 95 570
: «;) .
: $5n,00/Hr, ,
: u Cutting Hours | (1apor) 20 1,000
: | il SO et R Rl i
d g Man- | $15.00/MH
A Q . 1
&| (miscellaneous ]
&;: handling) Hours (tabor) 30 450 \
' . — -_-f “

# Total Installation Cost ($) 12,757 ";{

;

:.1 i

¥ (1) Goppere=tiickel amumed, 1

I (2) Eimate ‘acludes & factor of 50% added to allow for valves, flanges, fittings, take-dowa jolnts, etc.

h (3) One-quartar inch plate assumed.

i (4) Estimate includes a factor of 50% added to allow for required structural stiffening foc proper support. '

?{ (6) Esimated on the basls of 10% of the weight which has to be supported.

" (6) Based on a0 amumed cutting rate of 50 f. /r,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: PAMLICO (160")

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

Approximate
. Required Dimenslons (L x W x H) -
Galley/Turbid Surge Tank 200 gal, (27 cu. &.)  3'dla.x4'H
Vacuum Collection Tank 30 gal, (4.4 cu. ft.) 16" dia. x 38" H
Fuel 0Oil Day Tank 25 gal, (3.3 cu, ft.) 1"6"x 1'-6"x 1'-6"
Grumman Unit with  One (1) with Onc (1)
Incinerator Thiokol Incinerator
Galley/Turbid Surge Tank
Overboard Pump One (1)
G/T Surge Tank Pump One (1)
VCT Overboard Pump One (1)
Discussgion

The system is a viable candidate subject to certain considerations,
The componunts would be located as follows:

(a) Vacdum collection tank and vacuum pumps in the Auxiliary
Machinery Room in place of the existing sewage vacuum equipment,

(b) Galley/turbid influent surge tank forward of the vacuum
collection tank,

(¢) Influent surge tank pumps and VOT overboard pumps to port
of the tank locations,

(d) Grumman unit with incinerator in the Storage Space forward of
the Auxiliary Machinery Room, on the starboard side forward,

The incinerator stack run to the weather would be as described for
System No. 3,

(¢) Installation of an incinerator may require additional fire pro-
tection equipment and modification of the ventilation system for the space.
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Vessel: PAMLICO (160')

System No. 13 (Cont'd)

Drainagé would be as follows:

l . (8) Sewage is collected in the vacuum collection tank for transfer
to the Grumman sludge feed tank for the incinerator. The collection tank can
also be pumped overboard or to pierside according to prevailing restrictions,

(b) Galley/turbid drains gravitate overboard in unrestricted waters
and to the G/T surge tank for discharge to the Grumman unit feed tank and to
overboard/plerside according to prevalling restrictions,

(c) Grumman uait effluent tank discharges overboard.
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WMS INSTALIATION COST ESTIMATES

Vessel PAMLICO (160") ‘; ‘:;.-,

WMS No._ 13 g
Quantity Required :f“'”
énst:léiltiont Unit Assumed Unit Cost (estimated Coat ($) §
! ost Llemen number of units) 1
! $ 4.50/Lb @ ' 33
i Piping () Pounds (Ma'temls "and Labor) 2,285 10, 283 1
1 o
9 3
® $§ .55/Lb, L
Tank Steel Pounds| (\1aterials and Labor) 87% 482 i
7 & 1 -
i .92 . '
: Foundations Founds ?Matzn/all‘: and Labor) 795 732 e
Electric $ 2.00/Ft. .
Cablas Feet | (Materials and Labor) 350 700
Miscellaneous o .
Installations (pumps, | Man- | $15.00/MH ;
motors, skid-mounted | Hours | (Labor) 25 375 !
components, etc.)
Access Cuts (in hull,
dack plating or
bulkhead to previde Feet %le;gg/r}t' 35 53
agsagaway) 4
$ 6.00/Ft. b
Welding Feot (Materials and Labor) 65 390
$50.00/0r,
y Cutting Hours | (;abor) 20 1,000
th oo e e e, - o
§ (tglt:;llaneous Man- $15.00/MH
handling) Hours { (Labor) 30 450
SRR
. Total Installation Cost ($) 14, 467 :

(1) Coppar-nickel assurned,

)

(2) Estimate includes a factor of 87 added to allow for valves, flanges, Atting, tale=dowt: joints, ete.
g;. (8) Ons~quarter inch plate asuined,
oY (4) Estimats includes a factor of 30% added to allow for required structural ttiffening for proper support.
g (5) Esimated on the batls of 10% of the wedght which has to be suppostad, )
?ﬁ' (6) Based on an asumed outting rats of 80 K. /hr. ;
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: PAMLICO (160")

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

Approximate
Required Dimensions (L x W x H)

Sewage Holding Tank 1,099 gal, (147 cu. ft.) 5'x5'x6'
Galley/Turbid Huiding Tank 9,770 gal. (1306 cu.ft.) See Discussion

Sewage Holding Tank

Discharce Pumps Two (2)
Galley Turbid Holding
Tank Discharge Pumps Two (2)
) Macerator/Transfer Pumps Three (3)

Discussion
' The systam is a viable candidate subject to certain considerations.
The components would be located as follows:

(2) Scwage holding tank in the Auxillary Machinery Room in the
location of the cxisting scewage holding tank.,

The tank's overboard discharge pumps would be located aft of the
tank.

(b) Galley/rurbid holding tank taking up available room in all of
the Storage Space just forward of the Auxiliary Machinery Room. The tankage
would be limited to approxtmately 6283 gallons (840 cu, ft.), It would eliminate
usc of the space for any other purpose,

The tank's overboard pumps would be located just aft of the tank
on the starboard =ide.



S

vessel: PAMLICO {160')

semra it e RN T

System No. 14 (Cont'd)

' Dra:nage would be as fallows: 5 f
(a) Sev.age would be collected by macerator/transfer pumps and f
sent ¢o the sewage holding tank for discharge overboard or to pierside according ‘

to prevailing restrictions. i

:

(b) Galley/turbid drains would gravitate overboard in unrestricted !

waters and would gravitate to the G/T holiing tank for, retention and discharge :

overboard and plerside according to prevailing restrictions, '
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WMS INSTALLATION COST ESTIMATES

3! Vessel  PAMLICO (160")

WMS No. 14

Quantity Required DR
n én st:l;tlatio: ¢ Unit Assumed Unit Cost (estimated Cost ($) %
o8 °m_:_ number of units) R
Piping (D Pounds $ 4.50/1b, 1,020 @ 4,590 g
. ping (Materials and Labor) ’ ' W
i ) 7
s - . 5 5 lib . ,,71
: , Tank Steel(s) Pounds ?Mate:l/als and Lﬁbor) 10, 775 S 927 i
4
v $ .s2/Lb. ® :
K : 7,328 6, 739
1 : Foundations Pounds| (\raterials and Labor) 7
k. e
' Electric $ 2.00/Ft. 4
Cables Feet (Matertals and Labor) 310 620 i
l".}
Miscellaneous 3
Installations (pumps, | Man- | $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 525
componants, etc.) ) ‘;
Access Cuts (in hull, - R
1 : deck plating or N
3 bulkhead to provide | @ °° 3;,;33/" t. 30 30 R
} passageway) T
;:\' " S BQOO/Fto
3 : Welding Feat (Materials and Labor) 100 600
% ' $50.00/Hr, ©@ :
_ \ “ Cutting Hours | (rapor) 20 1, 000 !
- Sl -~ omm o e B R ] et fm===-
i {‘ g (:Sf : :;Ha neous Man. | $15.00/MH :
g .. & 30 !
] : handling) Hours | (Labor) 450 \
N ‘ . kil ;
. ¢ Total Installation Cost ($) 20, 481 by
“.‘ 1 "'i i
N ¢ ' i
B k (1) Copper-nickel assumed, ,; .
b e (3) Estimate includes a factor of 50% added to allow for valves, flanges, fittings, taks=-down joints, sto, 4 A
S (3) Onesquarter inch plate asumed., b
4 é,} (4) Estimate includes & factor of 30% added to allow for required structural stiffening for propor support. 1 4
' & (5 Estimated on the basis of 10% of the wedght which has to bs supported. o |

(6) Based on an asumed outting rate of 30 ft, /br,
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DISCTJSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: PAMLICO (160')

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

Approximate
Required Dimensions (L x W x H)

Incinerator Feed Tank 50 gal, (6.7 cu.ft,) 2'x2' x 1'-9"
Galley/Turbid Holding 1ank 977 gal. (306 cu.ft.) See discussion
Fuel Oil Day Tank 28 gal, (3.8 cu.ft,) 1'-6"x 1'-6"x 1'-6"
Incinerator One (1) ‘Thiokol
Incinerator Feed Pump One (1)
Incinerator Feed Tank

Overboard Pump One (1)
Galley/Turbid Holding Tank

Overboaxd Pump Two (2)
Macerator/Transfer Pumps Three (3)
Discussion

The gystem is a viable candidate subject to certain conditions,

The components would be located as follows:

(a) Incinerator, blower, incinerator feed tank, incinerator feed
tank pumps all in the Auxiliary Machinery Room in place of the existing waste
disposal system equipment.

The incinerator stack can be run as discussed in System No, 3.

() Galley/turbid holding tank taking up available room in all of

the Storage Space just forward of the Auxiliary Machinery Room, The tankage

would be limited to approximately 6283 gallons (840 cu,ft,), It would eliminate
use of the space for any other purpose,

(¢) G/T holding tank overboard pumps could be accommodated
in the Auxiliary Machinery Room in the present location of the sewage holding tank,
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Vessel: PAMLICO (160')
System No, 15 (Cont'd.)

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

Drainage would be as follows:

(a) Sewage would be collected by macerator/transfer pumps and
discharged to the incinerator feed tank,

(b) The incinerator feed tank contnnts can be fed to the incinerator
or, when permitted, discharged overboard, or to piexrside,

(c¢) Galley/turbid drain gravitate overboard in vnrestricted waters
and gravitate to the G/T holding tank for discharge overboard/plerside according
to prevailing restrictions,
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WMS INSTALLATION COST ESTIMATES

Vessel PAMLICO (160")
WMS No. 15
Quantity Required
[nstallation Unit Assumed Unit Cost (estimated Cost (§)
Cost Element number of units)
; (2
$ 4.50/1b. q
Piping(l) Pounds (Materials and Labor) 1, 958 3, 798
)
%) $ .55/1b.
Tank Steel Pounds (Materials and Labor) 8,995 4, 948
(5
$ .92/Ib. "
Foundations Pounds (Materials and Labor) 6,410 5,898
Electric $ 2.00/Ft. L
Cables Feet (Materials and labor) 325 650
Miscellaneous
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours (Labor) 35 525
components, etc.)
Access Cuts (in hull,
deck plating or t 1.00/F¢t.
bulkhead to provide Fee s(Labor)/ 40 40
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 105 630
$50.00/Hr. ©
. Cutting Hours (Labor) 20 1,000
‘% ___________ e e e e e e e e e [l o = - — e
5 (n?it:z;naneous Man- $15.00/MH
(. 30
handling) Hours | (Labor) 450
Total Installation Cost ($) 22,939

(1)
@?)
(3)
4
(5)
(6)

Copper-nickel assumed.

92

Estimate {ncludes a factor of 507 added to allow for valves, flanges, fittings, take-down joints, etc,
One~quarter {nch plate assumed.
Estimate includes a factor of 30% added to allow for required structural st ffening for proper support.
Estimated on the basls of 10% of the weight which has to be supported.
Based on an assumed cutting rate of 50 ft. /r,




' DISCUSSION OF INSTALLATION BASED ON SHIPCHFCKS s

Vessel: PAMIICO (160')

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

Ry

S FIE

3

—AL. e

Lo Approximate

Required Dimensions (L x W x H) '

3

o Galley/Turbid Holding Tank 9770 gal, (1306 cu,ft,) See discussion j
Evaporator (CATX) One (1) - 40 gal, J,

L : Catalytic Oxidizer One (1) ]

& i
AN Galley/Turbid Holding Tank -
Overboard Pumps Two (2) §
v Macerator/Transfer Pumps Three (3) ]

:f-' Discussion ?

;.. ' The system is a viable candidate subject to certain considerations, (

The components would be located as follows:

(2) Evaporator and associated equipment in the Auxiliary Machinery '
Room in place of the existing sewage holding tank,

E (b) Galley and turbid holding tank in the Storage Space just forward
) of the Auxiliary Machinery Room, taking up all available space. The tankage

§ would be limited to approximately 6283 gallons (840 cu.ft.). It would eliminate

Y use of the space for any other purposes.

o ()  G/T holding tank overboard pumps can be fitted in the Auxillary
: Machinery Room aft of the GATX Evaporator.

i Drainage would be as follows:
(a) Sewage would be collected by macerator/transfer pumps and

sent to the evaporator, The pumps could also dischaxge directly overboard or to \
plerside connectlons according to prevailing restrictions. .

A kP b, ot
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Vessel: PAMLICO (160') -

System No, 16 (Cont'd.)
9 (b) The evaporator sludge can be dischaxrged overboard or to : 4

plerside. ; 3
9
(¢) Galley/turbid drains gravitate overboard in unrestricted |
waters and to the G/T holding tank for retention and discharge overboard/pierside : A
according to prevailing restrictions, i 3
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WMS INSTALLATION COST ESTIMATES

Vessel PAMLICO (160"
WMS No. 16
Quantity Required
Installation Unit Assumed Unit Cost (estimated Cost’'($)
Cost Element number of units)
— — )
$ 4.50/Lb.
Piping™ Pounds (Materials and Labor) 1,055 4,748
)]
.55/1b.
Tank Steel® Pounds fMated/als and Tabor) 8,515 4,684
(9
.92 m. -
Poundations Pounds ?Materi/als and TLabor) 6,245 5, 746
Electric $ 2.00/Ft.
Cables Feet (Materials and labor) 130 260
Miscellaneous
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 20 300
components, etc.)
Access Cuts (in hull,
deck plating or
bulkhead to provide | 7ot | $ 1-00/Fe. 40 40
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 90 540
$50.00/Hr. ©
Cutting H
a ours (Labor) 20 1,000
%F __________ (Y E S | PRI AU
% (g::zgllaneous Man- $15.00/MH :
x
handling) Hours (Labor) 30 450
Total installation Cost ($) 17, 768

(1) Copper-nickel assumed.

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

(3) One~quarter {nch plate assumed.

(4) Estmate includes a factor of 30% added to allow for required structural sdffening for proper support.

(5) Estimated on the basts of 10% of the weight whick has to be supported.
(6) Based on an assumed cutting rate of 50 ft. /hr,
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DISCUSSION OF INSTALIATION BASED ON SHIPCHECKS

Vessel: PAMLICO (160")

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

Approximate
Required Dimensions (L x W x H)
Sewage Holding Tank 1099 gal, (147 cu.ft.) §'x5'x6'
: Galley/Turbid Influent Surge
. Tank 200 gal. (27 cu.ft.) 3'dla, x4'H
g Sludge Holding Tank 814 gal. (109 cu.ft) 5'x5'x 4'-6"
Grumman Unit without
Incinerator One (1)
Sewage Holding Tank Over~
board Pumps Two (2)
Sludge Tank Transfer Pump One (1)
Influent Surge Tank Pumps Two (2)
Macerator/Transfer Pumps Three (3)
Discussion

The system is a viable candidate subject to certain considerations,
The components would be located as follows:

(a) Sewage holding tank in the Auxiliary Machinery Room in place
of the existing sewage holding tank,

(b) Sewage holding tank overboard pumps to port of the tank,

(¢) Galley/turbid influent surge tank and pumps just aft of the
sewage holding tank,

. ) i [ ™
o 06 = A e -

(d) Grumman unit and sludge holding tank at the forward end of
the Storage Space just forward of the Auxiliary Machinery Room,
(e) Sludge holding tank transfer pump just aft of the tank on sthd,
side of the space,
98
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Vessel; PAMLICO (160')

System No, 17 (cont'd.)

Drainage would be as follows:

(@) Sewage would be collected by macerator/transfer pumps and
discharged to the sewage holding tank which would, in turn, be pumped overboard

and pierside,

(b) Galley/turbid drains would gravitate overboard in unrestricted
waters and to the influent surge tank in restricted watexs for transfer to the
Grumman feed tank,

The influent surge tank could be pumped to the sewage holding
tank for discharge pierside,

() Grumman effluent tank discharges oveiboard,

(d Sludge holding tauk transfers contents to the sewage holding
tank for discharge overboard or plerside,

i ¢ L e 7 bt bt 2 b e hear e o § ik i £ LD
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Vessel

WMS INSTALLIATION COST ESTIMATES

PAMLICO (160"

WMS No. 17

Installation
Cost Element

Unit

Assumed Unit Cost

Quantity Required

(estimated

Cost ($)

I B

Total Inatallation Cost ($)

4.50/lb,
Piping(® Pounds ?Materi/alﬁ and Labor) 1,120 5,040
L)
«55/1b.
Tank Steel® Pounds fMateréls and Labor) 4,810 2,646
®
.92/1b.
Foundations Pounds ?Mat: nﬁ‘: and Labor) 2,620 2,411
Electric $ 2.00/Ft.
Cables Feet (Materials and Labor) 350 700
Miscellaneous
Installations (pumps, | Man. | $15.00/MH .
motors, skid-mounted | Hours | (Labor) 40 600
| components, etc.)
Access Cuts (in hull,
deck plating or
bulkhead to provide Feet ?ngglg/r‘t. 55 55
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 95 570
$50,00/Hr. (©
" Cutting Hours (Labor) 20 1, 000
E———— ————— o wn Jom e e o - o - - - - ([ - - -— - - - me o o= -
0
g| Other M
g an- | $15.00/MH
2! (miscellaneous
handling) Hours { (Labeor) 30 450

(1) Copper-nickel assumed.

(3) Bstimate inclwdes & factor of 50% added to sllow for valves, flanges, fittings, take-down jolnts, etc,

(8) Onse-quarter inch plate aantmed,
(4) Bstimate includes & faotor 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 be supportad,
(6) Based on an assumed curting rate of 80 &, /hr,

N ‘.l‘..wk'(\ibﬁl?bﬁﬂfﬁﬂ!"1'»'"'71-”-7"“‘“‘."'"““;"w' P
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§ - DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
:; Vessel: PAMLICO (160') b
f:- WMS No. 18 GATX Reduced Volume Flush M/T Pump Collection/Grumman “‘
A Flow Through System for Gray Water/Incincerator for both . p-
v Concentrated Black Water and Gray Water Sludge 53
y ’.
Approximate ,
Required Dimensions (L X W x H)
Sewage Surge Tauk 26 gal (3.5 cu.ft.) 1'-6"x 1'~6" x 1'-9"
Galley/Turbid Surge Tank 200 gal, (27 cu.ft.) 3'dia. x4'H A
Fuel Oil Day Tank 25 gal, (3.3 cu.ft.) 1'«6" x 1'«6'" x 1'=6" :
Grumman Unit with One (1) with ;
Incinerator ' One (1) Thiokol Incinerator : ' 1
I )S
- Sewage Surge Tank Transfer i
S Pump | One (1) :
' P
Sewage Surge Tunk Over- : 4
board Pump One (1) T
| Galley/Turbid Surge Tank Pump One (1) b
! Galley/Turbid Surge Tank L
[ Overboard Pump One (1) S
3 Macerator/Transfer Pump Three (3) !
- Discussion
g The system is a viable candidate subject to certain considerations,
P o
‘The components would be located as follows: A
- | ‘ ]
\ (4) Sewage surge tank in the Auxiliary Machinery Room, to port ‘ F
of the vessel's centerline near the location of the present sewage holding tank. i !
13
(b) Galley/turbid influent surge tank to stbd, of the sewage surge i ’
tank, | ::
‘ ' 103 ’
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i ]
; Vessel: PAMLICO (160')
) System No. 18 (Cont'd.) :1
Y (c) Various pumps associated with the equipment fitted in the
; Auxiliary Machinery Room would be located aft of the sewage suxge tank and
G/T influent surge tank., k
- ]
(d) Grumman unit with incinerator in the Storage Space just for=- o
ward of the Auxiliary Machinery Room, stbd, side, The incinerator stack would .8
be run as discussed in System No, 3. Lo
ﬂ (e) Installation of the incinerator may require additional fire : 1
3 protection equipment and modification of the ventilation system for the space, !
Drainage would be as follows: i 4
(&) Sewage is collected by macerator transfer pumps for dis- i ""
charge to the sewage surge tank from which it would be pumped to the Grumman :
= sludge feed tank for the incinerator, or overboard/plerside according to pre- l
: vailing restrictions, :
| (b) Galley/turbid drains gravitate overboard in unrestricted waters !
1 and gravitate to the G/T surge tank for transfer to the Grumman feed tank or !
' j overboard/pierside according to prevailing restrictions, :
{
(c) Grumman unit effluent tank would be pumped overboard, |
!
,
3 g
2 3
b
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WMS INSTALLATION COST ESTIMATES .
i o ' P
3 Vessel PAMLICO (160% 3
v WMS No.__18
i Quantity Required . 1
v g‘ St:lé?tlon t Unit Assumed Unit Cost (estimated Cost (8) g
y : ost Liemen number of units) 4
;w g [ === == e /Lb . eyt 4 .
"' v s 4 . 50 . Ny
3 Piping Pounds} . (Matertals and Labor) 1,935 8,708 ;
) T
. 55 . P
Tank Steel™ Pounds ?Materi/aﬁ: and Tabor) 1,075 592 s
,\] 3
g
$ .92/1b. ® K
Foundations Pounds (Materials and Labor) 800 736 ’i ‘
! Elsctric $ 2.00/Ft. | '
' Cables Feot (Materials and Labor) 350 ?00 | ! :
g ’ Miscellaneous -
3 ' Installations (pumps, | Man- | $15.00/MH _ | .
motors, skid-mounted | Hours | (labor) 35 525 P !
| components, etc.) . 3
Access Cuts (in hull, , P
deck plating or e
bulkhead to provide | Fo°" ?I:gggﬂ b 30 30 4
1 . passageway) 1 .
A : $ 6.00/Ft. L
Welding Feet | (Materials and Labor) 55 330 |
$50.00/Hr. @ A
. PR Ll SCTEEEEE SRS
| Other f
I Man- | $15.00/MH 3
3 : &| (miscellanecus |
: handling) Hours | (lLabor) 30 450 3
R Total Installation Cost ($) 13,071 |
1 e
3 (1) Copper-tickel assumed, i
(3) Estimate inoludes a factor of 80% added to allow for valves, flanges, fittings, taks=down jeints, eto, 1
(8) One=quartes inch plate asumed, k.
N (4) Esdimate inciudes & factor of 30% added to allaw for required structural stiffening for proper support. ;
(5) Emimaced on the basis of 10% of the waight which has to ba suppoctad, i)
3 (6) Massd on an asumad cutting tate of 50 fr. Az, i
107 :
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel PAMLICO (160') . New Const, Sheet 1 of 10

M/E_ I . ADAPTABILITY FOR SHIPBOARD INSTALLATION
- INSTALLATION CHARACTERISTIC
S
i ) 111 JI Required black water handling capacity for vessel versus actual capacity of WMS
X‘ ' (8) Actual capaclty of WMS equals or excecds required capacity for vessel,
) ' (b) WMS marginally sultable for vessel thas 85-99% of required capacity).
3 : (c) WMS capaclty tnsufficient for vessel (less than 86% of tequired capacity),
. WMSHIE 1 ) 32 f 3 [ 4 | 8] 6] 7] & [ o 10| n]|aa] 1) f1s]1e|1r | e
. l Data a 2 a a M a a I a a - " ] i a [ A .__J
g e e
; 112 || Required gray water handling capacity for vessel versus actual capacity of Wiis
" (8) Actual capacity of WMS equals or exceeds requited capacity for vessel,
, (b) WMS marginally sultable for vessel (has 95-90% of required eapanity),
: (¢) WMS capacity Lsufflolent for vesssl (less than 98% of required capacity),
, WMS#ll 12 ] 3 4 § 8 7 8 9 10 11 12 13 14 | 18 18 17 113
; ; Daull ¢ | ¢ | e [o a | A |c | & [0 clc | a|aje 6T '
' 18 || Extent of additjonal aupport systems or equipment reqidred to accommeodate WMSm
! (8) No additional support systems or équipments required, @
! (b) Some additlonal support systems or equipments required, 3
(¢) Many additlonal support systems or equipments requlred.(
) Examples, Firefighting system must be tratalled with {nelnerator,
i « Bilge alarm required if large tank is installed above bllge.
b « Compressor required on vessels that da not already have one,
! + Detectors of toxic ot noxious gases should be installed with any eystom that, aa an inherent design
) @) feature, uses such gascs in processing wastes,
v @) Need for support system /equipment docs not slgntficantly reduce WMS suitability for on-board tnstaliation.
: Sultabillry of WMS for installation on vessel significantly reduced.
WMSH# 1 2 3 4 8 [ 7 8 9 10 by | 12 13 14 | 18 18 117 18
Data b b b b b b b b b b b b b b b b b b
81 }I Extent of fixture modifications required for WMS {nstallation
(8) No fixtures need modlfication or replacernent,
(b) Some fixtures need modification or replacement,
(¢) Ali commodes need raplacement and modificadon of utinal~asociated equipment (e,g., urinal dischatge valves)
is required,
(d) All flxtures need replacement or modification (e.§., replacemuant or commodes and urinal flshometers),
(e) All fixutres need replacement or modification and each Bxture has additional hooktip requirements agsociated with {t.
WMS#ll L 2 3 4 8 8 7 8 ] 10 1l 12 13 4 | 18 18 17 18
Data )| ¢ d d d d d d d a A [} a a . . ') ® .
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA ;
Vessel___ PAMLICO (160') - New Const, Sheet 2 of 10 ‘
3 i
b M/E 1 . ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd) 3 %
; RO
i {
: 22 || Exvent of flush medium supply modificatdons required for WhiS installation LA
' (2) Existing flush medium is used, o
(b) WMS requites conversion of flush medium to potable water, 11 ’
; (c) WMS requites converdion of flush medium to rechcullun? noti=aqueous medfum, . Y '!
. {d) WMS requires converslon of fluth medium to salt water, (1) E
i S
! i
- @ Conversion to salt watee requires pump re=sizing, tapping into the sea~chest and provision for its corrosive 3 ]
> properties, fot PAMLICO, salt water would be used 1f the drain system were converted to a standaed flush ¢ :
o system (C. G, suppled informatdon). ‘ 1
: . 1 — e . 4 ‘ I
- wis#ll 1 ] 2 | 3 | 4 | s8] 6 ] 7 | 8] 8 |20 | 1] ou2] a1z ]e]1r| s Yo
P . i p
F . Datafl d | o | ¢ dla b dal d] dla a {a {a | a s |l a|lafa . T
i ¢ el e o e e e e e e 1
by ! '
N 281 |§ Hookup raqulmmenum for WMS Collection /Transpart subsystem installation : ]
3 (2) No additional hoolup requiremeats beyond existing ones, C
b, . (b) Requires piplng for recirculation of flush medium (in existing gravity drain system). i |
! ! {¢) Special and cenwalized Collection/Transport subsystem required, !
L. (d) Special and non-centralized Collection/Transport subsystem required {ncludes conversion from reduced flush vacuum ;
! collecdon to a standard gravity drain system, with or without recirculation). :
D Deatn piplng; electric cables coracciing sommode, M/T pump and contiol pael ln GA'TX, but oot Lo JERED, etc, : 1
WS H]] 1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16 17 18
Dataly 4 |4 |4 d | 4 d ] d | d ) ala s ] al a ]l d]d]da |4 d ' k
. 1
;‘ 232 }| Routlng flextbility for drain piping modi fleattons (1) assoctated with WMs Collection/Transport subsystem {nstallation) i
g (a) Routing is highly flextble, () j
» (b} Routing ts moderately flexible, with sorae restrictoru, A
i (¢) Routing is highly inflextble, :
m Of the three relevant categaries of routing of lines (piping, vendladon, electrical), piping is the most important !
\ for assessing use of WMS tretallation, i
@ Notes: . With gravity drainage, lnea must always slupe downward and require venting. g
« Smaller size lines are inherentdy more flexible. : i
» With tha pumnp or vacuum Collestlon/Transport subsystem, shitp bends, claes and long funs cag be ) .
@ accommodated {n plplng. ' i
In all cases, WMS tnstallation ls L be considzred from the polnt of view of mediflcations raquired to oxdsting ‘ .
conditiors, i 5
;
WMS # 1 2 3 4 11 ] 7 8 § 10 11 12 13 14 | 15 18 11 18 : 5
Daall b |b |b b | blb b | b | a|ala | a]alblo]bs]|b]0b oo
: W
v
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3 [
3 WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
§ Vessel PAMLICO (160") - New Const, Sheet 3 of 10 |-
] P
E M/E I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd) i
i
g INSTALLATION CHARACTERISTIC } ".
{ 233 Space requirements for WMS Collcetion/Transport subsystem fnstallation. }
(@) No additional space requtred.(l)m 1 1
. (b) Some additdonal space required, i
(0) Large amount of additonal space required, [
i ! [
o ! ’t J.
B ‘ M E.g.. M/T pumps In GATX; or small influent surge tank, i

+ . @ E.g., large VCT In JERED; or large inflyent sucge tank, If not already installed. -

: wMsifl 1 2 3 4 ] ] U] 8 9 J w11 ] 1g ] w4 }as| e |18 x

j patall o | by b | b [ bbb o b | alalala]alta|al|]alal]a ;g

; 234 || Medularity of WMs Collocdon/Trunsport subsystem (as it affects m:an.uon)“) { 3

3 . (a) Deyreo of modutarity of subsystem afds fn installation of C/T subsystom, '
' (v Degree of modularity of subsystem results in sote (winimal) difficulty In installadon of G/T wubsystem, i
- (¢} Degres of modularity of subsystem vesulws 1 moderate difficulty in installation of C/T subsystem, 4
g :
) On vessols that do not currently have a WMS, a high degres of modularity alds in installation, and a high degrec ‘
k. of subsystem centralization (us {n the JERED) results [n difficulties fec installation. :

k' wsofl + e a4 e e Tl e | o | 12} o1s|14|1s) |1 |18 .

. Data I a a a a4 A a a a a a a a a | & a a a a 4
. | ]
. 285 || Vent retulrements for WMS Collection/Transport subsystem installadon D
. (8) No vents aro required other than the exsung vents, ) '.
f‘ (b) Few vents ate required {n add{ton to the existng vents, A

i {c) Many vents are required in addition to existing vents, 3
: wMsH[[ 1 2 | 3 4 51 o q 8 o w0 f | w| 191415 | 16|17 | 18 i
! Data % a v ol vl ol wfelolala o]l w]lolo]bv]e s ]mw
i: 241 | Space requiretnents for WMS waste Treatment/Disposal subsystem {nstallaton ‘

! (a) Volume required {3 mintmal and dimenstons™) of equipment prescnt no probleins in fining equipment fnto avatlable P
3 cormpartment space. 1) "

I (b) Volume required i3 moderate and dimeuxlonl( of equipment present no problems in fitting equiptnent Lnto available
1 cornpartinent space. ()

B : (¢) Volume and dimension’’ of equipment do present problem in fitting equipment futo available compartment space, ©
i (d) Large volume required and dimensgton(!) of equipment do present problem in Rting equipment {nto available |

i compartment space., T

:"_: |t, ) The two maln fuctors are (1) deck area required and (i) helght required, '

E : wMs el 1 2 | a 4 5 | ¢ 4] 8 9 10| 10|12 1] 14|1s |17 |18 ; §
M W R -
i Data " b | bl b b | b b b b { b b b b b | b | b b 1 -

l[)} 5; h——-—-—m, I) :
- : 110 3
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel PAMLICO (160') - New Const. Sheet 4 of 10
o‘
@‘/ M/E I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)

INSTALLATION CHARACTERISTIC

242 || Hookup requlremenum for WMS wasts Treatment/Disposal subsystam installadon
(a) Plpes, ducts and/or cable requirements are minimal,
(b) Pipes, ducts and/or cable requirements are moderats,
(o) Pipes, ducts and/or cable requirements are extenstve,

M Piping for fuel oll, fresh water, cooling water, compressed air, interconneoting remotely located equipment,
overboard discharge lne, etc.; electric cables for power supply, remoto control panels, sto.: ducting for
wentilation, etc,

WMSH]l 1 2 3 4 ] ¢ 7 8 9 10 1 | 1 13 | 14 (15 | 16 | 17 18
Datalf ¢ ¢ ¢ ¢ o ¢ ¢ ¢ b b b b b b b’ b b b

e b
S5 |
243 || Degree of modularity of WMS waste Treaument/Disposal (ag it affects tmtalladon)(l)
(8) Degree of modularity of subsystem alds in Installation of T/D subsystem,
(b) Degrue of modularity of subsystewn results [n some (minimal) diffleulty in Installuton of T/D subsystem.
(¢) Degree of modularity of subsystem results (n moderate difficulty fn fnstalladon of T/D subsystem,

M Decentialization of components may require additdonal hookups and piplng tuns,

WMS Il 1 2 3 4 ] ¢ 7 8 9 10 11 12 1314365281 18
Data b a a 4 a A a a ] 4 a a ] a a A 4 a

1
244 Vent requiroments for WMS waste Treatment/Disposal subsystem tmt.\llad.on( )
(a) No vents are required,
(b) Vents are required,

M vents that are only internal to the compartment in which subsy stem {s located are not considered hers,

WMS # 1 2 3 4 5 (i} 1 8 8 10 11 12 13 14 15 18 11 18
Data b b b b b b b b b b b b b b b b b b
246 || Exhaust stack tequirements for WMS waste Treatment/Disposal subsystem 1muundon(1)

(a) Exhaust not required,
(b) Exhaust required, sizo of stack relatively small and stack gan be run via existing ship's stack enclosure (flddley).
(¢) Exhaust requited, size of stack relatively large and siack can be run via existing ship's stack enclosure.,
(d) Exhaust required, size of stack reladvely small and stack canniot be run via existing ship's stack enclosure,
(¢) Exhaust required, size of stack reladvely large and stack cannot be run via existing ship's stack enclosurs,
M Notes: - . Eectie incinerator requires small (2*) exhaust,
« HRuel {neinerator requires large (10") exhaust.

WMS HI 1 2 3 4 ] 6 " 8 2 10 il 12 13 114115 | 18 | 17 18
Datafl 5 | & c a a a ¢c | ¢ " ¢ . a c | al ¢ al a c
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTF. DATA :
Vessel PAMLICO (160') - New Const, Shee* 5 of 10 . R

M/E I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cor.:'d)

INSTALLATION CHARACTERISTIC

3 Ease of {nstalling WMS support equlpmcnt(l)
4 (a) No support equipment reouired.

(b) Some support equipment required but easy to Lnstall,

(¢) Much support equipment required and difficu.. to install,
5 )
f o Examples; , Firefighting system must be lusralled with fncinerator,

! + Bilge alarm required !f large tank ls installed above biige,

Compressor required on vessels that do not already have one.
Detectors of toxic or noxious gases should be {ustalled with any system that, as an {nherent
desigh featura, uses stch gases {n processing wastes.

g WhMSH| L 2] 3 4 5 6 7 8 5 | 10 11 12 13 1 14 | 18 16 | 17 18
Data b b h b b b b b b b b b b b b b b b

———

28 Ease of compensating for added weight of WMS

(@) No or minimal compensation for auded welght required.
(b) Moderate compensadon for added welght required,
(¢) Extensive compensation for added weight required,

K wWMSHl 1 2 3 4 6 6 7 8 9 10 11 12 13 | 14 | 15 6 | 11 18
Data - b{ b b b b b b b b b b b b b b b b

. '_l 1
& 271 Extent of SHIPALTS (permanent modifications) tequired for WMS inml]adon( )
(2) No SHIPALTS required,
: (b) Minor SHIPALTS required,
3 (¢) Extent of SHIPALTS required is moderate, 4
y (d) Extensive SHIPALTS required, /

l
l

) Foundadons, enlarged doots/hatches, increased capacity requirements for ale compressor, etc.

WMs#lt L 2 3 4 ] 6 1 8 9 10 11 12 13 | 14 | 1§ 16 17 18

Data || « d d d d1 d | d d ¢c |l o c e] el el ¢ e ¢ c N
wwﬁm o

) required for WMS {nstallation

(3) No temparary modifications required,

(b) Tempotary mudifications required are minor.

(¢) Extent of temporary modifications required are moderate,
b (d) Temporary modifications required are extensive, )

|

272 }| Extent of temporary modification

- & Cutting access openings, ete,

. 7 WMsSH]|| 2 2 8 4 5 8 7 8 ) 10 11 12 13 { 14 | 15 8 |17 18

.- Data (] c c [ -] e [} (] [ c c c ¢ -] [ (] [ [
" ".\' ‘\x
112 4

TTWEENT D 41 T 2 T e




i )
3 WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA P
b Vessel__ PAMLICO (160") - New Const. Sheet 6 of 10 ‘
k. M/E_ I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd) )
g INSTALLATION CHARACTERISTIC o 4
e w:m Al
: Effect of WMS on vessel stability ' : K.
- [ (3) No effect on existing stability characteristics of vussel, '
1 \ (b) Some effect on existing stability chatacteristics of veasel, easily compensated for,’ !
4 (¢) Severe effect on exiatng stability characteristics of vessel, compensatlon required extensive modLifications to veuel | N
8 (2.8, o tankage in Point Herron), bl
2 WMs#ll L | 2 | 8 f 4 ] 8 6 | 7|8 | 0 |20 )11} 12] 3|4 }|rs|w 17|18 oy
” a | a a a A | a a 8 a a | a a | a a | a s
1 Effect of WMS cn vessel trim and lst _
‘ () No effect on aim or og lst. i
(b) Some easily compensated for effsct on trim or Ust, ; [
i , (¢) Compensation for effect on wim or Ust requires extensive moditication o vessel, : 1 ;
1 : wvs#ff 1+ J 3 | 3] 4| s 6] n | 8| o ]|l a]ua]s]e]rr] s i
: ' Datali b b | b fb b | bbb iblbib|bfe b ]o] blb o P
1 88 || Effect of WMS on normal range of vessel g
1 Vessel resowrce capacity and usage rates, i’
. WMSH#| 2 2 3 4 § ] 1 8 9 10| 11912 13§24 15|17 | 18 ‘ ;
i Data - § R ! 1
] Prysented on Vesple Resgirae Data Sheets = | \ ] 1‘ !
34 || Degree of space made=off/reallucadon tequired for WMS installation :
(8) No space wade-off/reallocation required, 't :
: (b) Minimal degree of space rade-off/reallocation required. i
3 (¢) Moderate degree of space trade-off /reallocation required., | :
: (d) High degree of apace wade~off/reallocation required. : :
o .
, wusift 1) 2 | 3 | 4 | s s | vl 8| 9 Jro| 1)) aofae|1sfae ]| e b
3 Datafl » | b | b [b b (b | b {bib ]l bbbl bibs b ]b]|b |0 : 4
g E s e e T ! i
i . !
- 4 . M/E Il - PERFORMANCE ' : 4
|l . i :,
¢ ' PERFORMANCE CHARACTERISTIC b
‘ ; 12 || WMS per vaplta wet weight (lb)(") - W e
R b
. :
4' § o Drain piping material is assumed to be coppet~niekel (Cu«NL). |
b k wskfl L | 2 | a | e | s 8| 2] el ool ] ae] 1afefasfre]n | s j 3
e . ; R
i Data || 8565 |4350 | 6106 | 6220 | 1009 | 4388 | 6233 | 1220 | 6512 15888 | 8577 2538 | 11056 | 6sas| s8u5| 5o10| 2660 | 1108 | k|
- | et e e —— - i i
):.; ' !
H ¢ {9
‘
. :
B 5 !
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel PAMLICO (160') . New Const, Sheet 7 of 10 ¢
: M/E Il - PERFORMANCE (Cont'd)
/ PERFORMANCE CHARACTERISTIC
\ 18 || WMS per capita volume (ha) ‘1) -V . ;
{ (1) Volumea are caloulated as follows: ' i‘
. ; » Flxture volumes are caloulated using smallest space euvelopes, ' i
P + Pipe volume s the volume of A square tube with tde = quuside diameter of pipe. 4 k]
: (: + Other equipment: Deck area; smallest rectangle enclosing all equipnient in a single package plm exua § :
h dimension area required for operation and maintenance. '
! Helght: either maximum height of equipment, or full compartment height, 1f space above i
‘ , package s not usable for any other purposes, - j§
: \str 2 {afa]sl e vl o]w|lule|ia][w]s]wn]n]is i :
Data fong, ¢ {287, 5|280, 5]280, 3] 140, 5224, 6 | 281, 6] 73, 84271, 1] 190, &) 187, 8] 103, 8]124, 8 | 262, 6] 100, 8] 167, 2} 187, 9| 118, 9 g
21 || Adequacy of WMS black water nolding dmes T A
; HTy, = % of required black water holding me met by WMS(I) ’ j‘ "'
: ) A WMS which employs an inofnerator 4s considercd to meet 100% of the required holding time, The liolding i ]
time of 3 WS which employs a holding tank (for wastewater or sludge) i3 determined by the rado of available i 1
tank capacity to required capacity. o
{ WMS Al L 2 8 4 8 6 1 8 ] 10| 11| 12 18 | |38 |8 |1 18 )
. | 4
Data Jj 100 { 100 {100 { 100 ! 100 | 100 | 100 | 100 | 100 {100 | 100 | 100 | 1200 { 100 | 200 100 | 100 100 ; A B
. H 4
! 22 || Adequacy of WMS gray wator holding times P
T, = % of required gray wawer holding dme met by wms(® } §
W A wws whieh employs an {ncinerator Is considered to meet 100% of the required holding tdme. The hulding ';r N
time of 4 WMS which employs a holding tank (for wastawater ot sludge) {s determined by the ratlo of available i i
tank capacity t required capactty, :
wastll L+ | 2 | 3 | 4 | & [ 6 T | 8 9 2o | 10| ;2| 23|14 j1s]e|1r | s ; ‘
Data || 85 | 04 | 64 | ¢4 | 100 I 100 | G4 | 200 | 64 | va| o4 | 100 | 100| 64| 64 ] e¢ | 100 100 f !
. ! 3
311 ]I Effect of peak hydraulle loads i black water stream on WMS performance : i
) GIST}, = % of required Grumman (or other) influent surge tank capacity in black water stream met by {nstallation, ! .
E _ WMS#) L | 3 § 8 | 4 ] 8 ) 6 | 7] 8 | o jrofufae|wfd]asfac]r | s { %
; oy
';' D“m ue “a- LY -e [Ty ne -'- 100 ! \"!
812. || Effect of peak hydraullc loads in gray water stream on WMS performance | a
i
GLSTB “ % of required Grumman influent surge tank capacity in gray water stream met by fustallation, . Jf
WMS#)! 1 2 3 4 ] 8 7 8 9 10 11 12 13 14 1 18 18 17 18 l é
pata ]| - e e | an 100 ] 100] == | 100 | «= n . 100 | 100 | - we | e 100 | 100 ) V
A1 || AblUty of black water portion of WMS to handle addidonal personne! (on a longsterm basis) '
ITCp = % of required black wuter (or sludge) holding tank capacity met by ‘nstallation. :
WMSH#l] 1 2 3 4 8 8 T 8 9 10 11 12 13 14 | 18 18 17 18 ?
Dats || 100 | 100 - 100 | 100 | 100 | == == 100 == | == ] 100 we 100 == { == 100 = . 1
: 1
. i 1
114 -
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel PAMLICO (160') - New Const, Sheet 8 of 10
M/E Il - PERFORMANCE (Cont'd)
PERFORMANCE CHARACTERISTIC
‘,' Abllity of gray water portion of WMS to handle additlonal personnel (on & long term basls)
I = HTCg = % of required gray water (or sludge) hodling tank eapacity met by installation,
WMS # 1i2 8 ] 4 6| 6| 7| 8| 9 Jw|jn}efie)relts|e]|1r |18
d 5 Data 5% 64 | 04 64 100 | 100 64 == | 64 64 | 04 100 Ll 64 64 164 100, | »=
Ii':‘ MO, F————
; M/E IV - PERSONNEL SAFETY.
SAFETY GHARACTERISTIC
::'. — — |
n 21 Hazard of explosive potential for opetator/maintainer dua to isherent WMS design,
1 =« Installation index (for personnel safet
- (n) Llkellhuod of hazardous situation is not increated due to locadon of any portion of WMS, ‘
- (b) Likelthood of hazardous situation s incroased due to proxdmity of any portion of WMS to working or berthing area,
(o) Likelihood of hazardous stuation 1t increased due to proximity of any pordon of WMS to fuel storage area.
WMS 1 1 2 8 4 [ 1 1 8 9 10 1 12 18 14 15 18 17 18
Data [} a a h a a a b b u L) 4 | & b ) b 1 » A b
: 22 || Hazard of explostve potential for operator/maintainer due to procedural error/equipment fallures of WMS.
: L= _tnstallation Index (for personnel gafoty)
(1) Ukelhood of huzardous situation s net inoreased dus t locadon of any pottion of WMS, .
{b) Lkellhood of hazardous sttuation is increased due to proximity of any portion of WMS to working or bertiiing area,
() Lkelthood of hazardeus situation {s inereased due to proximity of any portion of WiMS to fuel storage area.
WMS ) 1 2 3 4 3 G 7 8 9 10 11 12 13 14 15 16 17 18
Dita I a b n a a b b a b a a b u b . A b
! 31 |i Hazard of flre ignitlon potendal due to {nhorent WS design
:' . 1 - Installadon tndex (for personnel safety)
) (2) likelhood of hazardous situadon is not increased due o locatlon of any pordon of WMS,
i n () Likelihood of hazardous situadon is increased due to proximity of any portion of WMS to working ot besthing area.
- o () Likelthood of hazardous stuation Ls increased due to proximity of any porton of WMS to fucl storage area,
(¥ washl] 1 ] 2 | a | 4] 8] 6] 78] o [ ww] afa[as]ae][ar]ae
Data
32 | Hazard of fire ignition potental due to procedural ecrors/equipmont fallures of WMS,
I = [pstallation ndax (for personnel safoty)
(») Mkelihood of hazardous sttuation 2 not ingreased due to lacation of any portion of WMS.
(b) likelthood of hazardows situation is increased lue to proximity of any portion of WMS to working or berthing area.
(o) Likslthood of hazardows diuation is increased due to proximity of any portion of WMS to fuel stoeage ared.
WMS # 1 2 3 4 & 8 7 8 ) 10 11 12 13 14 18 16 11 18
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessal PAMLICO (160') - New Const, Sheet 9 of 10

M/E V- HABITABILITY . o P

HABITABILITY CHARACTERISTIC

41 |l Heat generation for nearby pulorme.la) due to inherent WMS design g

' ] - Installadion fndex (for heat)

() Locaton of WMS is not likaly to ralse hoat level due to proximity to working and berthing areas. | B
] (b) Locatlon of WMS is Ukely to raise heat lovel due to proximity to working and berthing sreas. ‘

o))

For operator/maintainet/adjacent berthing and worldng areas,

r WMSHIL L 2 8 4 5 6 1 8 ] 10 1 12 13 14 } 18 16 17 18
[ Datal| a | a b | a | ala b b | a | b ] a a b | a b | afa |b

» @ Heat generation for neacby penonnal(l) rua to procedural errors/equipment failures of WMS
) 1= Installation {ndex (for heat)

(n) Location of WMS 1s not lkely to raise heat Jvel due to proximity to working and becthing areas.
(b) Locaton of WMS {8 Ukely to raise heat lovel due to proximity to working and barthing areas,

&)

For opecator/matntainer /adjacent berthing and working aress. l

was#ll 1 | 2 [ a | ¢ | 6| 6| vl e o o] 2] 101 18] 6] 17|18 5

Datall a | a b a a a b | b a b | a a b a | b s | a b
B e T e ey — ]

L Noise lavel for personnel in vicinity of wmsm

1« Istaltlation tndex (for notse) ,'

(a) location of WMS is not lkely to ralse nolse lavel due to proximity to working and berthing areas,
(b) Location of WMS s Ukaly to talse noise lovel due to proximity to working and besthing areas,

M Fot operatot/maintainer /adjacent berthing and wotking areas,

WMS H| 1 2 3 4 $ 6 7 8 8 10 11 12 13 | 14 |18 18 1 18

i a [ a a a a a a a a

b 8 || Vibradon levels for nearby pcnonnelm

Lo Ingtallation index (for vibration)

'i, (8) Locadon of WMS is ot Lkely to raise vibration level due to proximity to working and betr' ‘ng areas,
& (b) location of WMS is lkely to raise vibration level due to proximity to woeking and berthing areas,

2 (1)

produced by WM$S machinery

For operator/mafntainer/ad)acent berthing and working areas, 3

st L s | s} 4 | sl e | v e | 8 [a0] ] z] ta]1e 18| 18] 11 |18 1
Data '

116 ' - i
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». WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

i Vessel PAMLICO (160') - New Const. Sheet 10 of 10

, M/E VI - RELIABILITY "

3 RELIABILITY CHARACTERISTIC 3
-1_,: ; 22 Extent of WMS configuration redundancy 7'_

¢ WMS equipment requirements,

g i wshll + [ 2 [ 8 | 4] s [ e ] vl e o]0 aafua]asfre]as e |1
\ Data - Prgented'!on wgs Bquigent gequh-egenu gata Fopm = !

g M/E  VII - MAINTAINABILITY
- MAINTAINABILITY CHARACTERISTIC ;
9 ' 132 Acceustbility of replaceable WS components 'k'
! 1 - Inwtalladon {ndex (for accessibility) \ !

: f (8) High degree of pitysical clearance around WMS equipment, !

. ' (b) Moderats degree of clearance atound WMS equipment, :
(¢) Very tight, 1.e., very little clearance around WMS equipment,
f ws#l 1 ] 2 [ s [ e ] s ] 6 [ v ] 8| o |20 un]2|1sfra]s]e|r |18
‘ paafl b [ b [ b [ o { b b [0 b b b |6 el b v]v|bs |b |0b
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PAMLICO (160')

CONCLUDING REMARKS

The following are points of consideration and obsarvatior relovant
to this vessal, some of which have been included in the shipcheck
observations, and are reiterated for emphasis and convenience. It should
be noted that the vessel was under construction during most of this study
pericd and circumstances did not permit conducting a shipcheck., Instead,
the ship's drawings were used.

(a) The vessel is fitted with a system different from the other can-
didate vesscls studied; i.e. it has a CHT system, but the flushing medium is
fresh water (instead of sea water) and the collection system is via a vacuum
tank. The collention and holding tanks and vacuum equipment are all located
in the Auxiliary Machinery Room (2-94-0-E). The piping runs and space for
equipment locations are convenient and well arranged, with separate runs of
black and gray water mains, lending themselves readily adaptable to the
similar WMS configurations studied. On the other hand for the non-vacuum
collection systems and thuse requiring sea water flushing, rodifications will
be necessary as indicated in the shipcheck observations. Existing
piping runs would be retained where size and function are suitable, but would
have to be replaced by proper size piping where the alternative systems require.
Existing piping connections would be reused where possible.

(b) Since there was no actual shipcheck possible, it can only be assumed
from the ship's general arrangement drawings that access to ship the WMS equip-
ment aboard can be by normal cuts in the deck or vessel's side. If there is any
reason why access must be via cuts in the ship's side where fuel oil tanks are
located, the tanks will have to be washed and gas freed before any hot work can
bhe done.,

(c) Since there was no actual shipcheck possible, it is not known if the
stores and parts type stowage arrangement in the Storage Space (2-79-0-A) just
forward of the Auxiliaxry Machinery Room ~an be transferred to another location.
As indicated in the "shipcheck” observations, the viability of many of
the wastewater management systems under consideration depends on the majer
allocation of space in that compartment. Therefore, this would have to he
determined from an actual survey of shipboard conditions, The available
arrangement drawings convey a favorable impression, but this would remain
to be verified.
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PAMLICO (160')

(d) The vessel is fitted with trim tanks which seemingly could be
used for weight compensation. Otherwise there are no ballast provisions.

(e) The vessel is fitted with all support systems with the exception
of the sca water flushing system mentioned above, In addition, the fire pro-
tection and ventilation systems would probably require modification to suit the
systems employing incinerating and other heat producing equipment.
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APPENDIX A
PRELIMINARY INSTALLATION ANALYSIS

TIRN-TV SV S

L PAMLICO (160"

New Construction '

Vessel Data y
Characteristic .

o

o A
e LSt i TS * e b S 1 B b it i o h el R €3 T T e W R T il

Class WLIC - 800

Type Construction
Tender (Inland)

Crew Size 13

1 : Home Port New Consfruction
1 : (Intended for
5 Operation in

3 Depot Corpus,
: Texas) ;
. .
i W
.( f
3‘ l-
R - X
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b ; ;-
R 1
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SUMMARY OF PRELIMINARY INSTALLATION ANALYSIS RESULTS

PAMLLICO (160")

TYPE /  SYSTEM

#Coll/frany Treatment/Disposal ] ACCEPTABILITY
Subsys

 Black) /BT

Subsystem FOR

3 I Yes
& [
i +HldTnk | Tank Yes
}‘ (Chrysler] Chrysler | Holding
_ x +Incin, | Tank Yes
b ! 4 ravity |Grum Flow | Holding
. | | Collect. [[hru+HIdTK| Tank Yes
: | gffGrumman)| Grumman Flow Thru
- ‘ + Holding Tank Yes
{ 6“ Gravity |Holding |GrumFlow
L Collect, |Tank  |Thru+HIdTnk Yes
; Grum Flow | Holding
f 7 gravity Thru+Incinl Tank { Yes
! oLlect, I man Flow Thru '
; gf{Grumman) ~oW l ]
, 2 Incinerator Yes !
! Holdlng |Holding i
: Tank(2) |Tank Yes ;
* Holding '
| Inoinerator Tank Yes l
; GATX |Holding
Evap. |[Tank Yes (
Holding |Grum Flow
Tank(3) [Thru+Hld Tn Yos .’
Grum Flow
] Incinerator|ppn 4 nein, Yes
Holding [Holding
3 Tank  [Tank Yos
‘; Incinerator ;i:;;llnq Yes
GATX |Holding
& Evap. |Tank _ Yes
"Holding |Grum Flow
4 Tank |Thru+HId Tnk Yes
X : moinerator|arum Flow Yes
', F Thru + Inein.

(1) Based ony

tnformation contained in avallable vassel plans,
WMS installation requirements,
. WMS installation criteria and guidelines,

(2) Two subchoices available for WMS No, 9 as follows
Da » Concuntated black water wansferred frem VCT to holding tank (acceptable for all vestely),
9b « Concentrated black water held in VCT (acceptable for Point Herton only),

(3) Two subchoices available for WMS No. 18 as follows; A
. 132 « Concentratod black water transfecred from VCT to holding tank (acceptable for all veussh),
1%b - Concentrated blask wates held in VCT (acceptable for Point Herron only),

A.2
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PERTINENT VESSEL INFORMATION
PAMLICO (160°)

Crew: 13 men

Sanitary Fixtures: 4 Waterclosets
1 Urinal
4 Showexs
5 Lavatories

IExisting Arrangement;
() All sanitary flushing is with fresh water,

(b) One (1) vacuum collection tank (approx. 300 gallons) with two
(2) vacuum pumps, one (1) seal water vacuum tank, and two (2) sewage pumpa,
all grouped together on the ship's centerline at the forwaid end of the Auxiliary
Machinery Room (2-94-0O-~E),

(c) All gray water and black water is collected in the vacuum
collection tank (VC'T) through separate mains., Calley and turbid drains combine
upstream of a gray water transfer valve which regulates theix flow to the VC'T,
Galley and turbid drain mains can also each independently drain overboard
by gravity (before thelr combination upstream of the aforementioned transfer
valve),

(d) The vacuum collection tank can be discharged overboard or up
to hose connections port and starboard on deck for transfor to shore, Normally
this is accomplished by the sewage pumps which arc fitted in duplicate,
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PRELIMINARY INSTALLATION ANALYSIS OF INDIVIDUAL CANDIDATE SYSTEMS

Vessel: PAMLICO (160')

T S T T T TR TN

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

Required
0
B Sewage Holding Tank 3,419 gal, (457 cu, ft,)
r Galley/Turbid Holding Tank 9,770 gal. (1306 cu, ft,)
] Discusston
;
';;- The system Installation appears to be acceptable subject to
P certain limitations,

The required black water holding tankage apparently can be
met by installing the fank in the Auxiliary Machinery Room (2-94-0O-E) in
: the area presently occupled by the vacuum collection tank and associated
i equipment, Since the holding tank configuration would be controlled by
' ship support structure (stanchions, beams, etc.) some minor relocations of
equipment may have to be accomplished,

Lot PO el

el it g

The required gray water holding tankage apparently cannot be
fully met, Approximately 900 cubic feet (6,730 gal. ) can apparently be accommodated
in the Storage Space (2-79-O-4A) just foxrwaxd of the Auxiliary Machinery Room,
‘The gray water overboard pumps would be located in the same compartment,
This would climinate use of the Storage Space for any other purposes,
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¥
k Vessel: PAMLICO (160) 5
-' WMS No. 2 Full Volume Flush Oil Reclrculation and Gravity Collection/ ! :
- Chrysler Systam with Sludge Holding Tank for 4 o
! Sewage/Holding Tank for Gray Water i
k' i
S Required G
‘f iy
3 : Sewage Holding Tunk 638 gal, (85 cu.ft,) ‘g
3 Galley/ Turbid Holding Tank 9,770 gal. (1306 cu.ft.) o
8 Chrysler Model and Quantity One (1) - A iy
b Discussion % i
9 i 4
The system installation appesxrs to he acceptable subject to certain 5]
limitations, 3 P
: The required black water holding tankage apparently can be met _ d :
' by installing the tank in the Auxiliary Machinery Room (2-94-0-E) just to B
. starboard of the area presently occupied by the vacuum collection tank, ‘The
3 : sewage overboard pumps would be located adjacent to the tank, The Chrysler F
4 Separation Tank and the Pressurization and Fluld Maintenance Package would also R
‘ be located in the Auxiliary Machinery Room, in the location presently occupled
by the vacuumn collection tank and associated pumps, Slight modification of the ‘
area may be required to suit the arrangement, 4
The required gray water holding tankage cannot be fully met, ,

As in the case of System No, 1, approximately 900 cubic feet (6730 gal. ) can

apparently be accommodated in the Storage Space (2-79-0~A) just foxrward of the ;

Auxiliary Machinery Room, The overboard pumps would also be located in the i

tank compatrtment, This would eliminate use of the Storage Space for any other e
¥

purposes.
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Vessel: PAMLICO (160')

B TN

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

Required %

1

Galley/Turbid Holding Tank 9,770 gal. (1306 cu, ft.) J

Sludge Ejection Tank 30 gal. (4 cu.ft.) : ¢
Chrysler Model and Quantity One (1)-A ’

Incinerator Model and Quantity One (1)-A

Discussion

, The system instellation appears to bo acceptable subject to
; : certain limitations,

" " The Chrysler MSD components, sludge cjection tank, and

associated pumps, can apparently be located in the forward cnd of the Auxiliary i
Machinery Room in the location presently accupied by a vacuum collection tank ; 4
and pumps, : .

———

The incinerator can apparently be fitted just to starboard of the _
Chrysler components, 'The incinerator stack will have to run aft into the
Engine Room and up to the weather along with the existing smoke pipes. The ;
fuel ofl day tank will be fitted to suit the incinerator location.

This arrangement will probably require minor relocations
(e. g, the workbench).

The required gray water holding tankage apparently cannot be
fully met, It will be limited to the amount and location as indicated for System
Nos. 1 and 2, The overboard pumps would be located near the tank, This
would eliminate use of the Storage Space for any other purposes,
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Vessel: PAMLICO (160') .

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

Requirsd
Sanitary Influent Surge Tank 68 gal. (9 cu.fr.)
Galley/ Turbid Holding Tank 9,770 gal, (1306 cu.ft,)
Sludge Holding Tenk 285 gal, (38 cu, ft,)
Grumman Unit One (1)
Discussion
The system installation appears to be acceptable subject to certain
Hmitations.

The Grumman structure height and the apparent available
deck height in the Auxiliary Machinery Room may produce a slight inter~
ference since they are just about the same dimension. The structure could
possibly fit in the area presently occupled by the vacuum collection tank and
assoclated equipment, The sanitary Influent surge tank, the surge tank pump,
the overboard dishcarge pump, the sludge transfer pump and the sludge holding
tank would be grouped on the aft and starboard sides of the Grumman structure,
‘The existing workbench would have to be relocated,

The required gray water holding tankage cannot be fully met,
It will be limited to the amount and location as indicated for System Nos, 1,
2 and 3, ‘The overboard pumps would be located near the tank, ‘This would
eliminate use of the Storage Space for any other purposes,
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Vessel: PAMLICO /160")

WMS No. 5  Full Volume Flush Gravity Collection/Grumman Flow Through }
System with Sludge Holding Tank for Combined !
Black and Gray Waters '

R‘ég:_i_gd |
Influent Surge Tank 268 gal. (36 cu, ft,)
Sludge Holding Tank 1,099 gal, (147 cu.ft,)
Grumman Unit One (1)

iAscussion

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

For the most part, the system with its possible limitations is
similar to System No. 4, except that there is no separate galley and turbid
holding tank required. The components would be located in the Auxiliary
Machinery Room generally as indicated for System No, 4, The larger influent

surge tank and sludge holding tark with their pumps would be located to suit )
on the aft and starboard sides of the Grumman structure, :
Minor modifications to the existing arrangement would !

probably be required. ! ;
)
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Vessel: PAMLICO (160') "1

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

AR e eb e .

Required

: 'G/T Influent Surge Tank . 200 gal, (27 cu.ft.)
i Sewage Holding Tunk 3,419 gal, (457 cu.ft.)
! Sludge Holding Tank 814 gal, (109 cu.t,)
Optional Combined Sewage/Sludge

H Ho’.ding Tank 4, 233 3'81. (566 cuo ﬁo )
. Grumman Unit One (1)

Discussion

l The system installation appears to be acceptahle subject to certain
; limitations, Two arrangements are possible,

' (a) The Grumman structure would be located In the Auxiliary
Machinery Room in the space occupied by the existing vacuum collection tank,

{ ' However, the structure height could be at variance with the avallable deck height,
: The galley and turbid influent surge tank, surge tank pump, sludge holding

tank, and sludge transfer pump would be located on the aft side of the Grumman

structure, The sludge holding tank would be located to starboard of the Grumman

L . structure. 'The G/T influent surge tank would have to be pumped to the sewage

holding tank,

There is apparently insufficient space available in the Auxiliary
i _ Machinery Room to also include the required sewage holding tank, Therefore,
;3" . it would be located in the Storage Space (2-79-0O- A) immediately forward, together
3 ; with the overboard pumps,

Py A

i To accommodate the installation, some modifications to the
b existing arrangement would be necessary.




; Vessel: PAMLICO (160')

J System No. 6 (cont'd,) 3
N (b) 'The installation of an optional combined sewage/sludge ki
holding tank is not considered practicable, Although the required tank volume X
X could apparently be accommodated in the Storage Room (2-79-0-A), the

X o tank configuration and its location relative to the Grumman centrifuge and

: ozone reactor does not fulfill the requirement for gravity drainage of the

k b centrifuge and proximity for the ozone reactor for foam drainage,

- "‘w'

| (c) The alternative axrangement is to reverse the compartment

locations of the components; 1,e, locate the sewage holding tank and overboard
pumps in the Auxiliary Machinery Room (as in System No, 1) and the remaining
system components in the Storage Space immediately forward,

} i
E
A
]
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Vessel: PAMLICO (160')

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

Re ed
Gray Water Holding Tank 9,770 gal, (1306 cu ft,)
Sewage Influent Surge Tank 68gal, (9 cu.ft,)
Fuel Oil Day Tank 25 gal. (3.3 cu.ft,)
Grumman Units One (1)
Incinerator One (1) Thiokol

Discussion

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

For the most part, the system is basically similar to System No. 4,
with the exception that there is no sludge holding tank, but an incinerator has
been added to the Grumman structure, The system component orientations
in the Auxiliary Machinery Room would be modified slightly from that of
System No. 4 due to the additional space required by the incinerator burner,
However, the displacements would be minor, Existing equipment would probably
require minor reorientation (e.g. the workbench), The incinerator stack
would have to be led aft into the Engine Room and up to the weather with the existing
exhaust pipes,

The required gray water holding tankage cannot be fully met,
It will be limited to the same quantity and location as in Systems 1, 2, 3 and 4
(approximately 6,730 gallons). .The overboard pumps would be located near the
tank. This would eliminate use of the Storage Space for any other purposes,
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Vessel: PAMLICD (160')

WMS No. 8 Full Volume Flush Gravity Collection/Grumman Flow Through

System with Sludge Incinerator for Combined
Black and Gray Waters

Rwred

25 ga.l. (3.3 Cu. ﬂ:u)

Influent Suxge Tank
Fuel Ofl Day Tank

Grumman Units One (1)
Incineratoxrs One (1) Thiokol

Discussion

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

'The system s similax in many respects to System No, §,
except that an incinerator is required in lieu of a sludge holding tank, 'The
equipment would be located in the Auxiliary Machinery Room in the space presently
occupied by the vacuum collection tank, Due to the additional space required
by the incinerator burner, the influent surge tank would be located probably to
starboard of the Grumman structure, The surge tank pump and the overboard
pumps would be located near the influent tank, The fuel oil day tank would be
located in the vicinity of the Crumman structure, probably along the forward
bulkhead of the compartment, to starbourd of the ship's centerline,

The Incinerator stack would have to be led aft: to the Engine
Room and up to the weather along with the existing exhaust piping.
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Vessel; PAMLICO (162')

WMS No. 9

Discussion

JERED Reduced Volume Flush Vacuum Collection/Holding
Tank for Concentrated Black Water/Holding Tank
for Gray ‘Water

Re ad
Vacuum Collection Tank 30 gal, (4,4 cu,ft,)
Sanitary Holding Tank 1,070 gal, (143 cu.ft,)
Galley/Turbid Holding Tank 9,770 gal, (1306 cu. ft.)

The system installation appears to be acceptable subject to

certain limitations. Reuse of existing piping arrangements would have to be con-

sidered,

The sanitary holding tank would be located in the Auxiliary

Machinery Room in place of the existing vacuum collection tank, The overboard
pumps and the new vacuum collection tank would be located aft of the sanitary
holding tank, The vacuum pump assembly would be adjacent to the collection

tank,

The required gray water holding tankage apparently cannot be

fully met, It would be limited to approximately 6, 730 gallons in a tank to be
located in the Storage Space just forward of the Auxiliary Machinery Room,
similar to System Nos, 1, 2, 3, 4 and 7, The overboard pumps would be located
near the tank, ‘This would eliminate the use of the Storage Space for any other

purposes,

A-13
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Vessel; PAMLICO (162")

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

Required
Vacuum Collection Tank 120 gal,
Galley/Turbid Holding Tank 9,770 gal, (1806 cu. ft. )
Incinerator Feed Tank (Siudge) (6,5 cu. ft.)
Fuel Ol Day Tank 28 gal, (3.8 cu.it,)
Incinerator One (1) Thiokol

Discussion

‘The system installation appears to be acceptable subject to
certain limitations. Reuse of existing piping arrangements would have to be con-
sidered, :
The vacuum collection tank, incinerator feed tank (sludge),
vacuum pump, and overboard pump would be located in the Auxiliary Machinery
Room in place of the existing vacuum collection tank and assoclated equipment ,
The new equipment would be oriented generally as presently arranged, The
incinerator, blower and fuel oil day tank would be located immediately to starboard
of the vacuum collection equipment, The incinerator stack would have to be led
aft to the Engine Room and up to the weather along with the existing exhaust

piping,

The required gray water holding tankage apparently cannot be
fully met, It would be limitrd to approximately 6,730 gallons in a tank to be
located in the Storage Space just forward of the Auxiliary Machinery Room, similar
to Systemn Nos. 1,2,3,4, 7 and 9, The overboard pumps would be located near
the tank, This would eliminate use of the Storage Space for any other purposes,

Minor equipment relocations (e.g., workbench) would be necessary,

|
|
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b Vessel: PAMLICO (160')

l. WMS No. 11 JERED Reduced Volume Flush Vacuum Collection/GATX

o Evaporator for Concentrated Black Water/Holding Tank

kL for Gray Water

T{ Required

- Vacuum Collection Tank 30 gal, (4.4 cu.ft.)

’ } Calley/Turbid Holding Tank 9,770 gal. (1306 cu, ft,)

N Evaporator (GATX) One (1) - 40 gal.,

: g Catalytic Oxidizer One (1)

& Discussion

¢ The system installation appears to be acceptable subject

3 3 to certain limitations, Reuse of existing piping arrangements would have to be

g L considered,

; The vacuum collection tank and various pumps (other than the

- '_ galley and turbid tank overboard pumps) would be located in the Auxiliary Machinery

\ Room where the existing vacuum collection equipment is presently fitted,

'f 'The cvaporator and the catalytic oxidizer would be located to
4 : starboard of the vacuum collection tank and pumps.

| Minor equipment relocation (e.g. workbench) would be

\ necessary,
[ The required gray water holding tankege apparently cannot be
! fully met, It would be limited to approximately 6,730 gallons in a tank located
g in the Storage Space just forward of the Awxdlary Machinery Room as in

3 System Nos, 1, 2, 3, 4, 7, 9 and 10, The overboard pumps would be located ;
3 k adjacent to the tank, This would eliminate use of the Storage Space for any other )
X purposes. :
!
(‘: ‘
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Vessel: PAMLICO (160')

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

Regt_xired

G/T Influent Surge Tank 200 gal, (27 cu.ft.)

Sludge Holding Tank 814 gal, (109 cu,ft,)
Sewage Vacuum Collection Tank 30 gal, (4.4 cu,ft,)
Sewage Holding Tank 1,070 gal, (148 cu. £, )

Grumman Unit One (1)

Discussion
o Mt (PR

'The system installation appears to be acceptable subject to
certain limitations, Reuse of existing piping arrangements would have to be
considered, , _ ' .
The sewage vacuum collection tank, vacuum pump, sewage
holding tank, and sewage overboard pumps would be lpcated where the existing
vacuum collection equipmsnt is fitted in the Auxiliary Machinery Room,

'The galley and turbid influent sludge tank and associated pumps
would be located to starboard of the sewage collection and holding tanks,

Since the sludge holding tank should be located near the Grumman
structure to receive centrifuge and ozone reactor drainage, and since there is
apparently insufficient space to accommodate the Grumman structure in the
Auxiliary Machinery Room without crowding and causing extensive existing
equipment relosations, the apparent best arrangement is to try to fit the Grumman
structure and sludge holding tank in the Storage Space forward of the Auxiliary
Machinery Room, The deck height availability could offexr some problem for the
height of the Grumman unit, The sludge holding tank transfer pump would be located

neaxr the tank,
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Vessel: PAMLICO (169")

i
"
M

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

P ¢ BRI T TR 1T PR

Required

b Gray Water Surge Tank 200 gal, (27 cu, ft.)

b Vacuum Collection Tank 30 gal, (4.4 cu.ft.) i
k Fuel Ofl Day Tank 25 gal, (3.3 cu.t,) :
iz
i Grumman Unit One (1) :
v Incinerator One (1) Thickol :
v 4
‘ Discugsion ‘
i The system installation appears to be acceptable subject to |

certain limitations, Reuse of existing piping arrangements would have to be
considered,

The Grumman structure would be located in the Auxiliary
Machinery Room in the space presently fitted with a vacuum collection tank and
associated equipment, The fuel ofl day tank would be located near the Grumman
structure, preferably on the forward bulkhead, either to port or starboaxrd of
the ship's centerline. The incinerator stack would have to be led aft to the
Engine Room and up to the weather along with the existing exhaust piping,

The gray water surge tank, the surge tank pump and the overboard
pump would be located to starboard of the Grumman structure,

The sewage vacuura collection tank and vacuum pump would be
located just aft of the Grumman structure, either to port or starboard of the
ship's centerline, which 1s more advantageous,

o it e et e i ot Pabi A Pl o il 2

‘The prin¢ipal limitation would be the ability of the evailable deck
height to accommodate the height of the Grumman structure,
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Vessel: PAMLICO (160')

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 1,099 gal, (147 cu,ft,)
Calley/Turbid Holding Thnk 9,770 gal, (1306 cu,ft.)

Discussion

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

The sewage holding tank would be located in the Auxiliary Machinery
Room in the space where the existing vacuum collection equipment is fitted,
The sewage overboard pumps would be located just aft of the sewage holding
tank,

The required gray water holding tankage apparently cannot be
fully met, By utilizing the maximum available room in the Storage Space
Just forward of the Awxdliary Machinery Room, it is estimated that approximately
7, 630 gallons can be held, This would require that the gray watexr overboard
pumps be located in the Auxiliary Machinery Room, to starboard of the new
sewage holding tank, This arrangement would eliminate use of the Storage Space
for any othexr purposes.
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i Vessel: PAMLICO (163" _
Lo
P WMS No. 15 GATX Reduced Volume Flush M/T Pump Collection/Incinerator i
“\' 5 for Concentrated Black Water/Holding Tank for Gray Water 4
I : !
5 .}!

B s{’ Incinerator Feed Tank 50 gal, (6,7 cu.ft,)
. Galley/Turbid Holding Tank 9,770 gal, (1306 cu,ft.)
r{ & Fuel Ofl Day Tank 28 gal, (3.8 cu,.ft,) .
E b Tncineraton One (1) Thiokol W

; i
f{!’- g Discussion | \i
b The system installation appears to be acceptable subject ‘4 1
IR to certain limitations, ]
e The incinerator with its feed tank, feed pump, blower, and 3 1
o overboard pump would be located in the Auxiliary Machinery Room in the space i 1
W presently occupled by the vacuum collection equipment, The incinerator { ”
oo control box and the fuel ofl day tank would be mounted on the forward bulkhead ; g
E - of the room and as close as practicable to the incinerator, s’ !
b P
F‘ ; 'The incinerator stack would have to be led aft into the Engine { i
E- : Room and up to the weather along with the existing exhaust piping., {
f : The required gray water holding tankage apparently cannot be | 1
P fully met, By utilizing the maximum available room in the Storage Space just 4
v forward of the Auxiliary Machinery Koom, it i{s estimated that approximatdy B
oo 7, 630 gallons can be held, This would require that the gray water overboard :
S pumps be located i1, the Auxiliary Machinery Room, to starboard of the incineration i
b equipment installation, This would eliminate use of the Storage Space for any : b
i other purposes, 3
&
-

[

A-19

ettt vt T 5 vt e 275 ey e g S RS VPRI B IRLTIREE RN uuuw‘mﬁmwm‘mm;

A A st i ST WA v ared e p s ¢ - : . ;
“‘_M—m



:
Vessel: PAMLICO (160') f
‘ WMS No, 16 GATX Reduced Volume Flush M/T Pump Collection/GATX
;. ' Evaporator for Concentrated Black Water/Holding Tank 4
1 for Gray Water .
. P
X Required .
b Galley/Turbid Holding Tank 9,770 gal, (1306 cu.ft,) ; f
1 Evaporator (GATX) One (1) - 40 gal, é '
Catalytic Oxidizer One (}) A
A
‘l‘ Discussion .
. J —— ;
| The system InstallaHon appears to be acceptable subject to ‘a
v f certain limitations.
S i
by ; The gystem is similar to System No, 11 except that hlack water 1
; here is collected via macerating /transfer pumps in lieu of vacuum collection, 3
‘ : The evaporator, catalytic oxidizer, sludge pump and controls f
3 : would be located in the Auxiliary Machinery Room iu the space presently occupled 7
P by the vacuum collection equipment. The oxidizer and controls would probably 4
3 be mounted on the bulkhead just forwaxd of the evaporator, i
3 ]
‘The required gray water holding tankage apparently cannot
3 be fully met, By utilizing the maximum available room in the Storage F,
Ky Space just forward of the Auxillary Machinery Room, it is estimated that 4
e approximately 7, 630 gallons can be heid, This would require that the gray ; 3
F water overboard pumps be located in the Auxiliary Machinery Room, to starboard B
b of the evaporation equipment installation, This would eliminate the Storage P
) Space from use for any other purposes. .
. p!
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)
é: Vessel: PAMLICO (169") .
¢ §
g
¥ ' WMS No. 17 GATX Reduced Volume Flush M/T Pump Collection/Holding 1
i ; Tank for Concentrated Black Water/Grumman Flow q
Through System with Sludge Holding Tank for Gray Water '
i v % 2
' A

| | Required d .’
3 Sewage Holding Tank 1,099 gal, (147 cu, ft.) -
3 G/T Influent Surge Tank 200 gal, (27 cu,ft,) i
3 Sludge Holding Tank 814 gal, (109 cu. ft.) N
i 1
. Grumman Unit One (1) 4
i b
b . Discuswion : i
! ' :

& The system installation appears to be acceptable subject to certain P

: limitations, A
g, : The system 1s similar to System No, 12 except that black water . S
1s collected here via macerator /transfer pumps in lieu of a vacuum collection 1 1
) ; system, S
! § i

E ; The sewage holding tank, its overboard discharge pumps, the

a i G/T influent suxge tank and the surge tank pumps would be located where the ro
; existing vacuum collection equipment is fitted in the Auxiliaxry Machinery Room. P
‘- b
' The Grumman structure, the sludge holding tank and the sludge ‘| i
{ . transfer pump would be located in the Storage Space forward of the Auxiliary |
Machinery Room for the same reasons of space availability and functional relationship K
‘» as Indicated for System No, 12, The limitations are also as indicated for that i
)' 4 system,

';): 1
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3 Vessel: PAMLICO (169")

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

u Concentrated Black Water and Gray Water Sludge
4 * Required
S Black Water Surge Tank 26 gal, (3.5 cu. fr.)
E‘\ | Gray Water Surge Tank 200 gal, (27 cu.ft,)
! g Fuel Ofl Day Tank 25 gal, (3.3 cu, ft, )
L
9 ! Grumman Unit One (1) : 1
b 1 Incinerator One (1) ‘Thiokol |
¥ ._ i
\ ! Discussion = .
! The system appears to be acceptable subject to : '
certain limitations,
!
' The system 1is similar to System No, 13 except that black ?
water is collectpd herc via macerator/transfer pumps in lieu of a vacuum collection %
} system. The remaining equipment would be located as indicated for System \
! No. 13, In addition, the black water surge tank and its pumps would be located X
! just aft of the Grumman structure, either to port or to starbosard of the ship's
centerline, whichever is more advantageous, |
The principal limitation for this system is the same as for | f |
System No, 13, ;
i f
i '
¥
By
\‘.
| |
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