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PREFACE

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

This relationship does not convey all the information contained within sach
velume, '

Volume I
5 Rasults of Cost and Effectivensss Analyses and
Selection of Optimum Candidate Systams

K ei 3 | a‘ﬁg

Volume II
Effectivanasa Asseasment of
Candidate Systams

WisS lnscsllarion Darx sad Costs,
Vewel Resowce Data

H
Volume III
Installation Analyais
Pare 1 « GALLATIN (318") Past 4 = PAMLICO (180')
Part 2 « VIGOROUS (310" Past 8 - WHITE SAGE (139')
Part 3 ~ PIRESUSH (180") Part 8 ~ POINT HERRON (83")

it

. Volume IV
X Devslopment of
o Candidate Systems

laigi ];A : |

Volume V Volume V1
Characteristics and Cost Estimates of Misaion Profiles of Selected

R Selected Marine Sanitary Devices U.8. Coast Guard Vessels

MSD Acquisition, Operating/Mafatesasce Costs

mehcm Bntk-&lqmcuqn

MED Hieckveacs Atulbute Data




SUMMARY OF"' WM INSTALLATION COSTS

Vessel: POINT HERRON (82")

ek TR " N

e

TYPE / Holdii - J INSTAL-

oll/Trany Treatment/Disposal Capacityf [ATION ;
Subsystam A @\ COST 18
L ae; ey (%
Black Gray g ~~/(J & As) } 3
Holding [ Holding . q[. . i
Tank | Tank 581 0 2,410 i
01l Chrysler | Holding i
Recircul. [+Hld Tnk | Tank NAA 13
3 (Chrysler] Chrysler | Holding !
+Incin. | Tank NAA SR
Gravity |GrumFl.w | Holding \
Collect. [ChruHldTk| Tunk NJA
; 5KGrumman) Grumman Flow Thru
+ Holding Tank NAA
8 Gravity |[Holding Grum Flow :
Collect. |Tank Thru+H1dTnk| NAA i :
Grum Flow | Holding
7 gmv“y Thru+Inein] Tank L NAA
ollect, -
glGrumman) Grumman Flow Thru '
\ + Incinerator NAA
Vacuum Holding Holding
Collect. | Tank Tank 100} 20 5,460
(Jered) . Holding
10 Incinerator Tank NAA
; 11 GATX Holding
Evap. |Tank 100] 20 4,690
12 Holding |GrumFlow J
Tank Thru+Hld Tnk| NAA
Grum Flow
13 { Incineratorimpry 4 moin, || NAA
14 M/T Holding [Holding
Pump Tank Tank 100]20 4, 200
Collect. Holding
15 (GATX) Incinerator Tank NAA
GATX Holding :
16 Evap. |Tank 100{20 || 4,200 ,
17 Holding |GrumFlow ;
f. Tank _ |Thru+H!ld Tnk|| N/A -'{
L Grum Flow ;
o 18 Incinerator Thru 4+ Tnein. N)A

N/A - Not a viablo candidate system for this vessel.
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INTRODUCTION
¥ OBJECTIVES
The objectivas of the installation analysis are as follows:

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

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

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

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

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

. Salection of the viable candidate systeams 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
F 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 sourcas on board the vessel.

Devealopment of installation related effectiveness attribute data,

TN AT e
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ASSUMPTIONS 3

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

APPROACH

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

Preliminary Installation Analysis

The candidate ship's general arrangement drawings and piping
diagrams as furnished by the U.S. Coast Guard were reviewed at length to
determine existing conditions so that the WMS requirements delineated in
Volume IV could be applied to the vessel and a preliminary installation
analysis made prior to an actual visit to the ship. This approach was
intended to maximize familiarity with the vessel and to determine any pos-
sible questionable areas of interest. Each system was investigated as
to space requirements, possible equipment locations, relationship to ship's
functions (operation, mission, fuel stowage, water capacity, support
systems, etc,) and its relationship to the reportedly existing waste disposal 3
system.,

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

Shipchecks To Determine Viable Candidate Systems

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




and insta..e .lon of WMS components to determine interferences and reloca-
tions, access for shipping WMS equipment aboard, removals, relocations,

etc. The drawings prepared durlung 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
whéat conditions actually exist aboard the veassl and how these conditions
affect the viability determination of each wastewater management system.,
The installation acceptance or rejection rationale for each candidate WMS
is presented, complete with estimated tank sizes, equipment locations,
possible space modifications, relocations, limitations, exclusions, and

any other such considerations as may be necessary to obtain a lucid
understanding of the situation.

Vessel resource capacities (including the source of fresh water) and
estimates of usage rates (prior to WMS installation) were obtained from
interviews with cognizant officers. The locations of all black water (sewage

and garbage grinder slurry) and gray water (galley and turbid) waste
sources wera determined.

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

the starting point for the cost and effectiveness assessments of each viable
candidate system.

Installation Cost Analysis

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

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

. Installation related effectiveness attribute data.

. Installation cost estimates for each viable candidate system.

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

:
associated cost was computed, Each installation cost element in Figure 1 : ]
is discusgsed below,

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

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

ISR Ty e o~

For estimating purposes of this nature, it is usual marine practice - i
to use a dollars per pound of material to be installed. Therefore, an '

estimated present.day price, including material and labor to install, was
placed at $4.50/1b,

. For the sake of uniformity and simplification since the WMS
; avaluations are comparative, the piping material used i{s copper-nickel. !
" It is racognized that most waste disposal piping systems under considera- *
l tion in the U.S. Coast Guard vessels are of copper-nickel, although some

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

aestablished guidelines call for the principal piping (drainage) to be of

copper-nickel it was considered that for the relatively small additional

piping, such as vents, the use of copper-nickel for all piping components

would not adversely influence the overall results. Accordingly, the amounts

of each size piping were astimated and a factor of 50% added to allow for

valves, flanges, fittings, take-down joints, etc,

At bk S Aae S

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

B For cost estimating of this nature, it i3 usual to apply a cost per
pound figure. It was considered that a good current price of $0.55/1b,

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

does rot include the cost of fixing the tanks permanently in place by welding.

. This is a separate consideration,
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WMS INSTALLATION COST ESTIMATES

Vassel
WMS No.
" Quantity Required
?.1 J;.:lé?tionm Unit Assumed Unit Cost (estimated Cost (§)
-0 BTQ number of units)
$ 4.50/1b. @
1
Piping® Pounds| .\ ratertals and Labor)
‘ )
e 103 $ .55/Lb. .
Tank Steel Pounds| (\1atartals and Labor)
)
$ .92/tb. (
Foundations Pounds (Materials and Labor)
Electric Feet $ 2.00/Ft.
Cables (Materials and Labor)
Miscellaneous
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor)
components, etc.)
Access Cuts (in hull,
deck plating or
bulkhead to provide Feet %L:bg:g/m
asggageway)
$ 6.00/Ft.
Welding Feet (Materials and labor)
$s0.00/8r. @
" Cutting Hours (Labor)
% R BV R e e e s oo n o e o e o e o o o o [ o e ——— —
g| Other - y AMEH
&1 (miscellaneous i‘:::“ ?I]:b:r(;
L handling)

Total Installation Cost (3)

(1) Copper-nichsl asumed.

(3) Esimare (ncludes & factor of 50% added to allow for valves, flanges, fittlngs, taks-down joinz, etc.
(3) Cns=quarter inch plaws assurned.
(4) Essimacs inclndes a factor of 30% added to allow for required sguctural rtiffening for proper support,
(8) Eximated on the bars of 10% of the weight which has to be supportad,
(8) Basad on an assumed curting rate of 50 ft. /.

Figure 1

INSTALLATION COST ESTIMATE FORM
5

i




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

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

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

If a complete ship alteration price is desired, it would involve draw.
ing up a complate 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 vigit 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 18 not obvious
but which is very much a determinant is the shipyard's workload or backlog.
If there is a convenient "hole" in the yard's work schedule, the price could
be made attractive since {t would provide needed economic continuity for

its work force and facilities, Certainly if there is little or no other work

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

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

LIMITATIONS

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

" POINT HERRON (82")

Vessel
Characteristic

nm——

Class

Data

ot ettt
e ——————

WPB - 82318
Point (82') C Class

Type

Patrol Boat (Small)

Crew Size

Home Port

Bay Shore, New York
(Fire Island
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SHIPCHECK OBSERVATIONS OF EXISTING VESSEL CONDITIONS

POINT HERRON (82")

Crew 8 men
Waste Sources

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

Existing Arrangement

The vessel is known as a Class "C" ship and is presently
operating out of the U.S.C.G. Station at Fire Island, N.Y.

The vessel ig not yet fitted with a CHT, All wastes gravitate
overboard, The 242-gallon combined sanitary/galley & turbid holding tank
installation indicated on USCG Dwg. No. 82 WPB-4801~4 Rev, ], ''Secondary
Drainage System Alterations Fleet'" is scheduled for accomplishment in
October, 1976, at the USCG base on Governor's Island in New York City.

The Stowage Area up forward under the Crew's Berthing Space is the designated
location for the CHT, It was originally assigned for stowage of Engine Room
stores but due to dampness in the space, nothing is kept there, Access is only
by means of a circular thin manhole plate screwed in place in the Crew's
Berthing Space. Inspection indicated that there is just about room to accomplish
installation of the CHT and sewage pump shown on the aforementioned drainage
drawing,

There is no sanitary flushing water system per se, Each of
the waterclosets is fitted with a small electric motor driven pump in its base,
A suction line is led from the sea to pump, and each W,C, drains separately
by gravity overboard,

Fresh water 1s stored in a structural tank built into the aft
hold (C-201-A), One (1) motor-driven fresh water pump (no hydropneumatic
tank) supplies the vessel, The tank has one access manhole port and starboard
in its lower vertical aft side,

There is no salt water service system, Machinery components
have their own cooling water pumps. The firemain is a dry main system,
When water is needed on deck the pump is started up and turned off when no
longer needed. If there is no flow overboard the unit has a tendency to overheat
since there 18 no overboard bypass, All fire system piping and equipment
components are located in the Engine Room, with risers going to each fire station,
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The propulsion engines are started hydraulically, ‘There are no
englne starting or ship's service compressed air systems, The air operated
ship's horn has its own self-contained compressed ailr system, Use for other
purposes is impossible,

Diesel fuel 1s gravitated from the fuel storage tanks in the wings ;
to the propulsion engine day tank, There is no fuel ofl transfer pump,

There is no mechanical ventilation system serving the hold aft
nor the Lazarette, Each space is ventilated by natural supply and natural exhaust
via goosenecks on the Main Deck which forms the compartment overheads,

Electrical power is furnished by two (2) 20 KW diesel generator
sets, Present daily electrical power consumption is about 4 KW; therefore one
unit is a complete standby.

The Hold aft (C-201-A) and the Lazarette (C-202-A) just aft of
it are about the only spaces available for stowage of repair parts and consumables,
towing line, fenders, injured patient litter transport basket (Stokes l.itter) and
miscellaneous items for dally use., At present the Hold aft does not have shelving
installed, but the vertical supports are fitted. Engine Room stores and repair
parts are presently located in the Lazarette, About one-half of the Lazarette
is allocated to the ship's steering components,

‘There are no ballasting provisions. Since this is a comparatively
small vessel it is sensitive to rough seas, The stern will occasionally lift out .
of the water causing vibrations from the propellers and then will slam down oo
causing additional vibration.

R All diesel engines exhaust aft through the Hold and Lazarette
and out the transom stern, The lines pass along the ship's side port and
starboard symmetrically,

The ship has provisions for towing; therefore there are no *
projections above the height of the tow railing aft (about 38 inches above the Main
Deck) and the deck area is kept free for operations, A towing bit is fitted on a
combination kingpost and heating boilex stack on the centerline amidships,
The towing line stowage reel is fitted in the Hold aft (C-201-A). Its size 3
precludes the possibility of its location anywhere else, -\
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LOCATION OF GRAY WATER*W/\STII SOURCES ABOARD A VLSSCL
Vaessel: POINT HERRON (WPB - 82318) - Point (82') C Class

s / /
§
~ Compartment Waste
5 Name Source Comments
5
g
s
O - —mt e - -

30-40 | 1 ’ P C.0, and E,O, Toilet| Shower (1) ;

30.40 | 1 P C.0. and E,O, Toilet, Lavatory (1)

6-201 2 Cr Crew's Head Shower (1)
6-20| 2 i p Crew's Head Lavatory (1) :
20-35 2 P Galley Double Sink !
l 1
! |
[ .
' !
‘ :
[
i
i
* Galley and turbid wastewater, 13
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS ‘.

Vessel; POINT HERRON (82')

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

I Required

! Sewage Holding Tank 416 gol. ( 56 cu, ft, )
Galley/Turbid Holding Tank 1,188 gal. (159 cu, ft,)

TR s

SIS

Scewage Holding Tank
Overboard Discharge Pump Two (2) [ ;
Galley/Turbid Holding Tank B
Overboard Discharge Pump Two (2) :

D

Discussion

T LT T A

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

Bascd on the expectation that the CHT installation shipalt

| indicated on USCG Dwg, No, 82 WPB 4801 -4 Rev, J will be accomplished in the

) near future, sewage retention will be limited to the capacity of that tank

i (approx. 242 gallons). No galley/turbid holding tank can be fitted for gravity

i drainage duc to cxtreme space limitations. Howcver, G/T drains can gravitate

r,-‘ ovcerboard in unrestricted waters and to the sewage bolding tank otherwise, It

; is anticipated that the sccondary drainage system alterations accomplished under A
the aferementioned drawing will form the basis for rceuge to complete the subject 1
waste management syster,

system per se at present, It is also anticipated that the shipalt will provide this,

' It should be noied that there is no sanitary sca water flushing
! (See shipcheck notes at the beginning of this section.)

_ Therc is no ship's scrvice compressced alr system fitted; therefore
Iﬂ acration of the CHT will roquire installation of a new compressor and tank,
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WMS INSTALLATION COST ESTIMATES

Vessel POINT HERRON (82')
WMS No.__ 1
Quantity Required
installation Unit Assumed Unit Cost (estimated Cost ($)
Cost Element
number of units)
—— e e — :—;;
$ 4.50/1b. "
1 .
Piptng (" Pounds (Materials and Labor) 190 855
)
'Ss Lbb
Tank Steel® Pounds ?Mateni s and 1abor) 785 432
5
$ .92/Lb. (
Foundations Pounds (Materials and Labor) 340 313
Electric $ 2.00/Ft. ‘
Cables Feat (Materials and labor) 150 300
Miscellanecus
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 20 300
gomponants, etc.)
Access Cuts (in hull,
deck plating or 1. Ft.
bulkhead to provide | ' oo img’,‘;/ 25 25
passageway)
$ 6.00/Ft.
Welding Feet (Materials and Labor) 30 180
$50.00/Hr. (M
Cutting ]
n Hours (Labor)
gr—- ——————————— o e vt e S A G e WS e e . s e e wet || e e s e e e G e A e
5 (g:::;uaneous Man- $15.00/MH
&
handling) Hours {Labor)
- 4 ]
Total Installation Cost ($) 2, 405

(}) Copper-nickel amumed.

(2) Estimate {ncludes a factor of 80% added to allow for valves, flanges, fitings, take-down joints, etc.
(3) Oune<quarter inch plate assumed,
(4) Estimate includes a factor of 30% added to allow for required scructural sdffening for proper support,
(5 Esttmated on the bags of 10% of the weight which has to be supported,
{6) Based on an assumed cutting rate of 50 ft, /r.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HERRON (82')

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

! Required
Sewage Holding Tank 78 gal, (10 cu, ft.) ]
Galley/Turbid Holding Tank 1,188 gal, (159 cu, ft.) §’
Chrysler Model and Quantity One (1)-A
Sewage Holding Tank
Overboard Discharge Pump Two (2)
Galley/Turbid Holding Tank
Overboard Discharge Pump Two (2)

Discussion
This system is not considered to be a viable candidate.

There is insufficient space available to permit gravity drainage
of sewage to the Chrysler scparation tank, Generally the vessels compartmentation
sizing and arrangement do not permit a functional arrangement for the Chrysler
components,

There 18 no compressed air system available,
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N DISCUSSION O INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HERRON (82')

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

Required
3 Galley/Turbid Holding Tank 1,188 gal. (159 cu, ft.)
3 Sludge Ejection Tank 20 gal. (2,7 cu, ft,)
Chrysler Model and Quantity Onec (1)-A [
\ Incinerator Model and Quantity One (1)-A 'S
; Galley/Turbid Holding Tank {8
] Overboard Discharge Pump Two (2) ! 3
. Sludge Ejection Tank LA
4 Overboard Discharge Pump One (1)

! Discussion

e T ot St

g This system is not considered to be a viable candidate,

As in the case of System No, 2 the principal problem is space
unavailability for the Chrysler components due to physical sizes,

It has further been ascertained that it would be impossible to ,
N provide the incincrator stack run anticipated in the preliminary installation L
i analysis due to extremely limited space and inability to mudify the existing :
! boller stack/kingpost installation,

There i8 no compressed air system available,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: POINT HERRON (82')

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

Required ;
Sanitary Influcnt Surge Tank 42 gal, (5.5 cu. ft.) ¥
W T Galiey/Turbid Holding Tank 1,188 gal, (159 cu, ft,) :
. Sludge Holding Tank 25 gal, (4,6 cu, ft.) 5
y Grumman Unit One (1) 13
; Sanitary Infuluent Surge 13
-5 Tank Overboard Discharge Pump Two (2) LR
i . Galley/Turbid Holding Tank
'3 Overboard Discharge Pump Two (2) a
; Sludge Holding Tank Transfer Pump One (1)
p q
_ Discussion 1.
; This system is not considered to bec a viable candidate,
There is insufficient space available in any direction (especially the
height) for the installation of thc Grumman structure and components in the aft hold.
There is no other space available,

The fresh water tank was found to be structural and there is no
suitable alternative area for a relocation.

Therc 18 no compressed air system available,

23
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HERRON (82')
o
WMS No. § Full Volume Flush Gravity Collection/Grumman Flow Through " ;
D System with Sludge Holding Tank for Combined
N Black and Gray Waters
Required 1
Influent Surge Tank 165 gal. (22 cu. ft.) , 1
Sludge Holding T'ank 134 gal, (18 cu, ft.) (
Grumman Unit One (1) b
: Influent Surge Tank : {
o Overboard Discharge Pump Two (2) o
O Sludge Holding Tank Transfer Pump  One (1) j

Discussion

The system is not considered to be a viable candidate,

! As in the casc of System No, 4, it was found that there is
! insufficient space available for the installation of the Grumman WMS structure
and components due to physical size.

[T S

Therc is no compressed air system available,

e B e
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HERRON (82')

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

;\‘ Sludge Holding Tank for Gray Water =
~1' ' ! }
& 1
" Required
L G/T Influent Surge Tank 123 gal, (16 cu, ft.)
' Sewage Holding Tank 416 gal, (56 cu, ft.) b
Sludge Holding Tank 99 gal, (13 cu, ft.) ¢
. Optional Combined Scwage/ |
L Sludge Holding Tank 515 gal, (69 cu. ft.) i
X i
C Grumman Unit One (1) L
P Sewage Holding Tank i
A Overboard Dischaxrge Pump Two (2) X
! Sludge Holding Tank Transfer Pump One (1) P2
Discussion 4

The system is not considered to be a viable candidate,

As in the cases of Systern Nos. 4 and 5, there is insufficient
space available for installation of the Grumman WMS structurc and its com-
ponents due to physical size,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HERRON (82')

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

Required
Galley/Turbid Holding Tank 1,188 gal, (159 cu, ft.)
Sewage Influent Surge Tank 42 gal, (5.5 cu, ft,)
Fuel Oil Day Tank 25 gal, (3.3 cu, ft.)
Grumman Units One (1)
Incinerator One (1) Thiokol
Galley/Turbid Holding Tank
Overboard Discharge Pump Two (2)
Sewage Influent Surge Tank
Overboard Discharge Pump Two (2)

Discussion
The system is not considered to be a viable candidate,

As In the cases of System Nos. 4, 5 and 6, there is insufficient
space available for installation of the Grummean WMS structure and components
cdue to physical size. In addition, the installation of an incinerator stack was
found to be impracticable,

. The fresh water tank was found to be structural and no other
! space is available to accommodate any contemplated relocation,

e There is no compressed air system available,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HERRON (82')

i WMS No. 8  Full Volume Flush Gravity Collection/Grumman Flow Through i
1 : System with Sludge Incinerator for Combined
. Black and Gray Waters NE
. |
1 Required #
8 . ‘,‘i
N Influent Surge Tank 165 gal. (22 cu. ft.) o 1.
3 Fuel Oil Day Tank 25 gal, (3.3 cu, ft,) 1
_ Grumman Units One (1) 1
g Incincrators One (1) Thiokol :
3 Influent Surge Tank

- Overboard Discharge Pump Two (2)
- Discussion

: The system is not considered to be a viable candidate,

i This system is very similar to System No, 7, and as in the

g cases of System Nos, 4, 5, 6 and 7, therc is Insufficient space available for
1 _ installation of the Grumman WMS structurc and components due to physical
k ' size, In addition, the installation of an incincrator stack and relocation of a
1 structural fresh water tank were found to be impracticable,

There ts no compressed air system available,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HERRON (82')

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

|

|
1 . | b
- : WMS No. 9b JERED Reduced Volume Flush Vacuum Collection/Concentrated |
| Black Water Held in VOT Holding Tank for Gray Watar E

Required
': j Vacuum Collection Tank 30 gal. (4.4 cu, ft,) o
1 ' Sewage Holding Tank 105 gal. (13.9 cu, ft,) -
Galley/Turbid Holding Tank 1,188 gal. (159 cu, ft,) i
|
Sewage Holding Tank i)
Overboard Discharge Pump Two (2) P
Galley/Turbid Holding Tank '
Overboard Discharge Pump Two (2) b

Discussion

This system option is considercd to be a viable candidate, S
A fresh water sanitary flushing system would be required,

Due to severe space limitations the G/T holdine tank would be
limited to the 242 gallon size and location below the crew's berthing area
discussed in System No, 1 for that system's sewage holding tank, The G/T .
holding tank overboard discharge pumps would be located near the tank, G/T 3
¥ wastes would gravitate overboard in unrestricted waters and to the G/T holding 1
¢ tank while in restricted waters and for plerside discharge ashore, ]

The sewage holding tank can be located in the port aft corner
of the aft hold (C=-201-A) clear of the hatch,

The vacuum collection tank and vacuum pump can be fitted just
forward of the sanitary holding tank, thus locating them under the existing
unit heater and clear of the port side access manhole of the fresh water tank,

A The sewage holding tank overboard pumps can be fitted on the
4 starboard side of the aft hold, just aft of the fresh water tank and clear of the
other access manhole for the tank and the towing line stowage recl, ’

This will reduce the stowage and service capability of the space
considerably.

A new air compressor and tank would have to be supplied since
no compressed air is presently available,
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Vessel; POINT HERRON (82')
System No. 9 (Cont'd)

Option 9b: System with Vacuum Collection/Holding of Black Water, Gravity
Drainage Gray Water, Gray Water Holding Tank,

Required

Vacuum Collection/Holding Tank 200 gal,
Galley/Turbid Holding Tank 1,188 gal. (159 cu, it.)

Galley/Turbid Holding Tank
Overboard Discharge Pump Two (2)

Discussion
This system option is not considered to be a viable candidate,

The required configuration of the combined VCT/holding tank
cannot be accommodated in the space available,
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PROPOSED WMS EQUIPMENT ARRANGEMENT
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WMS INSTALLATION COST ESTIMATES

Vessel POINT HERRON (82')

WMS No. Y |

t Quantity Required ' 3
glosstilé?ein?:nt Unit Assumed Unit Cost (estimated Cost (8) b
_ | _number of units) oS
$ 4.50/Lb, ® !
1
Piping Pounds (Materials and Labor) 600 2,700 i
!
(4) i
@ § .55/Lb, ,
Tank Steel Pounds (Materials and Labar) 1,285 707 : _
$ .92/Lb. © , by
Foundations Pounds (Materials and Labor) 580 534 .
: Electric $ 2.00/Ft. P
. Cables Fest (Materials and Labor) 250 500 R
.4 ! .
Miscellaneous 8
Installations (pumps, | Man- $15,00/MH '
, motors, skid-mounted | Hours | (Labor) 35 525
R components, etc.) k.
¢ Access Cuts (in hull, -
deck plating or F P
bulkhead to provide (Labor) .
passageway) L
1 $ 6.00/Ft. , i
g Welding Feet (Materials and labor) 75 450 r',.
. $50.00/Hr,
- . Cutting Hours | rrabor)
% pr————— e e e e m e o s e (e S e e s e T Sanlianlieainelindion ':'."
2 E| Other Man- | $15.00/MH
. z| (miscellaneous Hours | (Labor)
"y handling) 5
A ] i
: Total Installation Cost (§) 5,456
F [¢}) Co[:;pcr-nlukel agsumed,

2) Estimate includes a factor of 50% added to allow for valves, flanges, fitiings, take~down joints, eto.
(3) One~quarter inch plate assumed. i
(4) Esimate 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 supported.

(6) Based on an asumed outting rate of 50 ft. /hr,
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DISCUSSION OF INSTALLATION BASED ON SH!“CHECKS

Vessel; POINT HERRON (82')

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

Required
Vacuum Collcetion Tank 60 gal, 4
Galley/Turbid Holding Tank 1,188 gal, (159 cu, ft.) 3
Itcinerator Feed Tank (Sludge) 6.5 cu, ft. ]
Fucl Oil Day Tank 18 gal. (2.3 cu, ft.) :
Incincrator Once (1) Thiokol
N Galley/Turbid Holding Tank
y Overboard Discharge Pump Two (2)

Discusslon
The system is not considered to be a viable candidate,

There is insufficient space and access room in the Hold aft
(C-201-A) to properly fit the vacuum collection tank, incincrator fecd tani,
incinerator, fucl oil day tanks and various require! pumps, In addition, it
appears impraciicable to lead an incinerator stacl. to the weather, espcecially
in the location of the present boiler stack, The VCT configuration makes it
impossible also to consider fitting it up forward in the Stowage Space below the
Crew's Berthing Area,

The fresh water tank in the Hold aft is built into the structure ’
and camnot be relocated,

There is no compressed air system available,




DISCUSSTION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT IHERRON (82')

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

Evaporator for Concentrated Black Watet/Holding Tank
for Gray Water

Required

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

Galley/Turbid Holding Tank 1,188 gal. (159 cu, ft.)

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

Catalytic Oxidizer One (1)

Galley/Turbid Holding Tank Two (2)

Overboard Discharge Pump

Discussion

The systemy {8 considered to be a viable candidate subject to cortain
limitations,

A [resh water sanitary flushing system will be required since
none is fitted at present, Each existing W,C, has its own built in flush pump.

Due to severce space limitations the G/T holding tank would be
limited to the 242 gallon size and location below the crew's berthing arca
discussed in System No, 1 for that system's sewage holding tank, The G/T
holding tank overboard discharge pumps would be located near the tank., G/T
wastes would gravitate overboard in unrestricred waters and to the G/T holding
tank while in restricted waters and for pierside discharge ashore,

The evaporator would fit in the port aft corner of the Hold aft
(C-201-A), The catalytic oxidizer and evaporator control box would be located
just forward ol the cvaporator in tie space presently occupied by the unit heater.,
The hicater would have to be relocated to the starboard side just aft of the fresh
water tank, The vacuum collection tank would be located on the starboard side
Just aft of the fresh water rank and clear of the tank manhole und the towing linc
stowage reel, Miscellancous pumps would be fitted on the ship's conterline just
aft of the frosh water tank,

This arrangement will eliminate the availability of shelving space
in the Hold,
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Vessel; POINT HCRRON (82')

System No, 11 (Cont'd)

It should be noted that space for piping the cvaporator and
oxidizer arca is rather limited, There is about 2'-6" above the evaporator
and about 18 inches on the aft and outbhoard sides.

Since none is available on the vessel, a supply of compressed
air will be required for the catalytic oxidizer., Flush-out water for the evaporator
could be supplied from the present fresh water system,

The cvaporator diameter makes it marginal for fitting down the
present hatch opening,

The space will require better ventilation to keep the ambient
temperature down,
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WMS INSTALLATION COST ESTIMATES . )

Vessel POINT HERRON (82')

WMS No. 11

1
Quantity Required
g:;:lé?;::nt Unit Assumed Unit Cost (estimated Cost (8) !
. | numberofunits)| 7
$ 4.50/1b. .
1 P
Piping (V) Pounds{ \saterials and Labor) 525 2,363 e
|
. (4
® $ .55/1b. ]
Tank Steol Pounds| (\raterials and Labor) 785 432 A
| $ .92/1b. ® n
Foundations Pounds (Materials and Labor) 460 424
Electric $ 2.00/Ft.
Cables Feet (Materials and Labor) 225 450 .
Miscellaneous : 1
Installations (pumps, | Man- | $15.00/MH i
motors, skid-mounted | Hours | (Labor) 35 525
components, etc.)
Accass Cuts (in hull,
deck plating or
bulkhead to provide Feet %I;I;gg/rt. 40 40 C
passageway) — C
$ 6.00/Ft. '
Welding Feet (Materials and Labor) 75 450 |
:
$50.00/Hr. 4 |
" Cutting Hours (Labor) i
R T S CCTEEEN SEEEEEEEES R !
g Other K
2| (miscellansous ?:::r; ?Ilnsb'c?r? MH
handling) ‘ .
Total Installation Cost ($) 4,684 !
|

{1) Copper-nicksl asumed. Ly
(2) Estimats includes & factor of 50% added to allow for valves, flanges, fittings, take-down jolnts, etc. o
(3) Ooe=quarter inch plate assumed. ]
(4) Estimate {ncludes a factor of 30% added to allow for required structural stiffening for proper support.
(5) Esmimated on the basis of 10% of the weight which has to be supported,

(6) Based on an assumed cutting rats of 50 fr. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
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Vessel: POINT HERRON (82")

WMS No. 12 JERED Reduced Volume Flush Vaouum Collection/Holding 1

Tank for Concentrated Black Water/Grumman Flow 14

- Through System with Sludge Holding Tank for Gray Water : .
* . [
Vo WMS No. 12b JERED Reduced Volume Flush Vacuum Collection/Concentrated g
. Black Water Held in VCT/Grumman Flow Through System with I
. Sludge Holding Tank for Gray Water i
._ 1
: Required i
i G/T Influent Surge Tank 123 gal, (16 cu, #.) :
: Sludge Holding Tank 99 gal, (13 cu, ft.) i
' Sewage Vacuum Collection Tank 30 gal, (4.4 cu.ft.) :
: Scwage Holding Tank 105 gal, (13,9 cu, ft,) :
b b}
k- Grumman Unit One (1) '
- Sewage Holding Tank Overboard
3 Discharge Pump Two (2)

Discussion
This system option is not considered to be a viable candidate,

: Due to severe spacc limitations the G/T holding tank would be

. limited to the 242 gallon size and location below the crew's berthing area ;
: discussed in System No, 1 for that system's sewagce holding tank. The G/T :

3 holding tank overboard discharge pumps would be located near the tank, G/T '

k- wastes would gravitatc overboard in unrestricted waters and to the G/T holding

' tank while in restricted waters and for pierside discharge ashore,

For the reason of insufficient spacc availability due to physical
size as indicated for System Nos, 4, 5, 6, 7 and 8, the Grumman structure and
associated components cannot be fitted, The rematning tanks and pumps also ; ,
cannot be fitted in the Hold due to lack of proper space for accessibility and 8
operation, o

The fresh water tank 18 a structural tank and it cannot be i
relocated anywhere clse,

There 18 no compressed elr system available,
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Vessel: POINT HERRON (82')

System No. 12 (Cont'd)

Option 12b:  Vacuum Collection/Holding of Black Water, Gravity Drainage
of Galley and Turbid Wastes to Flow Through System, Sanitary
and Sludge to Holding Tank(s).

1

Required !
i |
3 G/T Influent Surge Tank 123 gal, (16 cu, ft,) {
r Sludge Holding Tank 99 gal. (13 cu, ft,) *

Sewage Vacuum Collection Tank 200 gal,
Grummaean Unit One (1)

Discussion

This system option is not considered to be a viable candidate,

The combination of the vacuum collection and sewage holding
tanks in one unit does not alter the reasons for rejection as indicated for
Option 12a,




DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel; POINT HERRON (82')

WMS No. 13 JERED Reduced Vo'lume Flush Vacuum Collection/Grumman

3

5

b Flow Through Sysicm for Gray Water/Incinerator for both -

E Concentrated Black Water and Gray Water Sludge i

l‘.lr Required i

; : Galley/Turbid Surge Tank 123 gal, (16 cu, fit.) |

i Vacuum Collection Tank 30 gal, (4,4 cu, ft.) .

3 Fuel Oil Day Tank 15 gal, (2 cu, ft.) i

' b

E Grumman Unit One (1) :

3 Incinerator Oue (1) Thiokol Do

S Galley/Turbid Surge Tank Overboard oo
Discharge Pump One (1) Co

Ty =

Discussion .

The system is not considered to be a viable candidate,

b

Duc to severc space limitations the G/T holding tank wouw! be

} limited to the 242 gallon size and location below the crew's berthing area discussed
S in System No. 1 for that systom's sewage holding tank, The G/T holding tank
overboard discharge pumps would be located ncar the tank, G/T wastes would
gravitate overboard in unrestricted waters and to the G/T holding tank while in
restricted waters and for pierside discharge ashore.

insufficient space availability duc to its physicul sizc in the Hold aft as discussed
for System Nos. 4, 5, 6, 7, 8, and 12 which arc stinilar in this regard, Further,
it appcars impracticable to lead an incinerator stack to the weather especially in
the vicinity of the existing boiler stack/kingpost, No other consideration is
possible, K

1

-

The installation of the Grumman WMS is not possiblc duc to i
!

|

i

The fresh water tank {s structural and cannot be relocated, ‘. _!
There i8 no compressed air system avatlable, i i
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{ DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

i Vessel: POINT HERRON (82')

T

e et o

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

i
‘;‘ . 4
‘ for Gray Water . i j
F'ﬁl Required
i Acq .
l “ 2
E Sewage Holding Tank 134 gal, (18 cu. ft.) C
I Galley/Turbid Holding Tank 1,188 gal, (159 cu, ft.) ;

Sewage Holding Tank Overboard

Discharge Pump Two (2)
Galley/Turbid Holding Tank
i Overboard Discharge Pump Two (2)

i ——

v Discussion

The system is considered tu be a viuble candidate subject to
certain limitations,

A fresh water sanitary flushing system would be required,

YW g I TR T

Due to severe space limitations the G/T holding tank would be y
limited to the 242 gallon size and location below the crew's berthing area :
discussed in System No, 1 for that system's scwage holding tank, The G/T
holding tank overboard discharge pumps would be located near the tank, G/T
wastes would gravitate overboard in unrestricted waters and to the G/T holding o
tank while in restricted waters and for pierside discharge ashore, i

- The sewage holding tank would be located in the port aft corner
: of the aft hold (C-201-A), and the sewage overboard pumps just forward of the
! holding tank but clear of the port manhole of the fresh water tank,

\ It should be noted that this arrangement will requlre piping all ,
l the black water to the aft Hold and then all forward duc to the overboard and |
pier connection requirements. ‘The overboard and picr connections will i
probably have been installed as part of the secondary drainage system alteration o
mentioned in the existing arrangement discussion at the beginning of this section, ‘ i

)

This system will require installation of an alr compressor and
tank since no ship's service air is available,

[P S L U

The Hold will require better ventilation than the present natural
supply and exhaust goosenecks.

T e = ea
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Vessel

WMS INSTALIATION COST ESTIMATES

POINT HERRON (82")

WMS No. 14

3 i eng

RS

Quantity Required
Installation Unit Assumed Unit Cost estimated Cost ($)
Cost Element (
| number of units)
$ 4.50/1b. @
Piptng(® Pounds (Materials and Labor) 320 1,440
)
.55 .
Tank Steel® Pounds merﬁ‘g and Labor) 1,320 726
.92/1b. )
Foundations Pounds ?Mate nﬁ'l: and Labor) 565 520
Electric $ 2.00/Tt.
Cables Feet (Materials and Labor) 250 500
Miscellaneous
Installations (pumps, | Man- $15.00/MH
motors, skid-mounted | Hours | (Labor) 35 525
components, etc.)
Access Cuts (in hull,
deck plating or 1
bulkhead to provide Feet S(La};gf)/Pt. 40 40
passageway)
$ 6.00/Ft. .
Welding Feet (Materials and Labor) 75 450
(6
$50.00/Hr.
cutting H
P ours | (rabor)
©
> r- —————————— —— e tum mam s v T o mmm i Mt Svm Wem E te e v || mmm e e sam e s et ma Al e amm sy Wam e e
2]
g (g:::;llaneous Man.- $15.00/MH
o
handling) Hours | (Labor)
Total Installation Cost ($) 4,201

(1) Copper-uickel assumed.

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

(3) One~quarter {nch plate assumed,

(4) Esmirnate includes a factor of 30% added to allow for required structural stiffening for proper support.
(5) Esimated on the basls of 109 of the weight which has to be supported,
(6) Based on an assumed cutting rare of 50 ft, /r,
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i DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: POINT HIRRON (B2')

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

§ for Concentrated Black Water/Holding Tank for Gray Water -4
Required
) .
Incincrator Feed Tank 50 gal. (6.7 cu, ft.) o

Galley/Turbid Holding Tank 1,188 gal. (159 cu. ft,)

Fuel Oil Day Tank 18 gal. (2.3 cu. ft.) K

) Incinerator One (1) Thiokol i
! Incinerator Feed Tank Overboard i
Discharge Pump Onc (1) -y

Galley/Turbid Holding Tank Overboard P 3

Discharge Pump Two (2) .

Discussion i
The systein is not considered to be a viable candidate,

Due to severe space limitations the G/T holding tenk would be -

limited to the 242 gallon size and location below the crew's berthing area P

discussed in System No. 1 for that system's sewage holding tank, The G/T L

; holding tank overboard discharge pumps would be located near the tank. .

. G/T wastes would gravitate overboard in unrestricted waters and two the G/T
holding tank while in restricted waters and for picrside discharge ashore.

The incinerator fced tank, incinerator, blower, fucl oil day tanks,
and associated pumps cannot be accommodated in the space available in the Hold
aft due to physical sizes and proper access for operation, In additlon it is not
considered practicable duc to space lhmitations to run an incinerator stack
forward and to the weather similar to the boiler stack as indicated for similar
incinerator inscallations Investiyated,

LA St T
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’:?""‘ DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
i Vessel;: POINT HERRON
3 WMS No, 16 GATX Reduced Volume Flush M/T Pump Collection/GATX : j
Evaporator for Concentrated‘Black Water/Holding Tank }
for Gray Water b
n
Required b
b
i
Galley/Turbid Holding Tank 1,188 gal, (159 cu, ft.) b
[
L Evaporator (GATX) One (1) - 40 gal, -
. Catalytic Oxidizer One (1) P
o d Galley/Turbid Holding Tank : }
T Overboard Discharge Pump Two (2) o
3 Discussion L
This system is considered to be a viable candidate,
i
This system is basically the same as System No. 11 except for ]
the manncr of collecting the black water, Thercfore there is no vacuum f
collection tank and the remaining system components can be installed as
discussed for System No. 11. The same limitations and additions apply.
’
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8 WMS INSTALIATION COST ESTIMATES
F Vessel POINT HERRON (82")
WMS No, 16
Quantity Required
| Z:n::?rl,‘?;:r?:nt Unit Assumed Unit Cost (estimated Cost (8)
' number of units)
wm 1
| $ 4.50/Lb. )
| 1
5 Piping (V) Pounds (Materials and Labot) 450 2,205 ) 1
@ 3
(9 $ .55/Lb, :
- Tank Steel Pounds (Materials and Labor) 785 432 :
Foundations Pounds (Materials and Labor) 425 391 .‘
Electric $ 2.00/Ft. |
Cables Feet (Materials and Labor) 250 500 |
Miscellaneous ] ‘
Installations (pumps, | Man- | $15.00/MH i
motors, skid-mounted | Hours | (Labor) 35 525 I 4
components, etc.) [
Access Cuts (In hull, ;3
a deck plating or .
1 bulkhead to provide Feet ?L:}ng)/l"t. 40 40 ‘
] passagaway) l
- $ 6.00/Ft. !
Welding Feet (Materials and Labor) 50 300 |
$so.00/ur. ¥ :
P Cutting Hours | (papor) : :
;f_ g\- —————————— et Swan o ew Gum e We mEs S SUS Sms Wun Gva WAt W e W - B A wm way mem A v e p = em = wm A e } ‘
B ) 1
3 B Other Man- | $15.00/MH |
- . |
b &1 (lscellaneocus L
| handling) Hours (Labor) :
b Total Installation Cost ($) 4,213 |
=
o

(1) Copper=nickel assumed,

(2) Estimate Lncludes a factor of 50% added to allow for valves, flanges, fittings, take-down jolawm, etc,
(3) Ona=quarte: inch plate asumed,

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

(6) Based on an asumed curting rata of 50 ft. M,
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: POINT HERRON (82')

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

Through System with Sludge Holding Tank for Gray Water
{ Required
o
’ Sewage Holding Tank 134 gal, (18 cu, ft.)
i Influent Surge Tank 123 gal. (16 cu, ft,)
Sludge Holding Tank 99 gal, (13 cu. ft.)
. Grumman Unit One (1)
Lo Sewage Holding Tank
i . Overboard Discharge Pump Two (2)
beo Sludge Holding Tank Transfer Pump One (1)
; : Discussion

The systemn is not considered to be a viable candidate.

The system 1is basically similar to System No. 12, except that
therv is no vacuum collection tank, Therefore, the discussion for System No,
12 applies especially with regard to the inability to fit the Grumman MSD,




] DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS
Vessel: POINT HTRRON (82')

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

Required
Sewage Surge Tank 16 gal. (2,2 cu, ft.)
Galley/Turbid Surge Tank 123 gal, (16 cu, ft,)
Fuel Oil Day Tank 15 gal, (2 cu, ft, )
Grumman Unit One (1)
Incinerator One (1) Thiokol
Sewage Surge Tank
Overboard Discharge Pump One (1)
: Transfer Pump One (1)
, Galley/Turbid Surge
: Tank Overboard Discharge Pump One (1)

Discussion
The system is not considered to be a viable candidate.

The system is quite similar to System No. 13, except that there
is no vacuum collection, Therefore, the discussion given for System No, 13
applies especially with regard to the inability to fit the Grumman MSD and the
incinerator stack problem,
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel POINT HERRON (82') Sheet 1 of 10

M/E I - ADAPTABILITY FOR SHIPBOARD INSTALLATION

INSTALLATION CHARACTERISTIC

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

(a) Actual capacity of WMS equals or exceeds tequired capacity for vessel,
(b) WMS martginally suitable for vessel (has 96-99% of tequired capacity),
(¢) WMS capacity insufficient for vessel (less than 95% of required capacity),

1 2 3 4 5 6 7 8

10 11 12 13 | 14 | 1§ 16 17 18

{
%
L.'I

112 || Required gray water handling capacity for vessel versus actual capacity of WMS
(a) Actual capacity of WMS equals or exceeds required capacity for vessel,
(b) WMS marginally suitable for vessel (has 95-99% of requited capacity).
(c) WMS capacity nsuffleient for vesssl (less than 95% of required capaclty),
WMS & 1 2 3 4 6 6 7 8 9 10 11 12 13 14 18 18 17 18
Data fl ¢ |N/A| N/A[N/A [N/AIN/A I N/A P N/A| ¢ [NJA| © | N/A} N/Al o [N/A| @ N/A| N/A
13 Extent of additdonal support systems ot equipment required to accommodats WMSU)
(a) No additional support systems or equipments requited, @
(b) Some additdonal support systems or equipiments requircd.(a)
(¢) Many addidonal support systerns or equipments required, )
w Examples:, Firefighting systein must be fnstatled with {neinetatoe,
+ Bllge alarm required if largs tank iy fustalled above bilge.
« Compressor required on vessels that do ot already have one.
+ Detectors of toxic ot noxivus gases should be Installed with any system that, as an tnherent dosign
@ feature, uses such gases {1 processing wastes,
(:; Need for support system /equl pment does not significantly reduce WMS suftability for on~lvard tnstallauon,
Sultability of WMS for [nstalladon on vessal significantly reduced,
VM8 4 1 2 3 4 4] 6 7 8 9 10 11 12 13 14 15 16 17 18
Data [| b | N/A|N/A | NJA [N/A [ N/A | N/A ! N/A[ b INAJ b |N/A [N/A| b [ N/A} 6 | N/A[N/A
2t f Extent of fixtute modiflcations required for WMS fnstallation
(a) No fixtures need modlfication or replacement,
(b) Some fixtures need modification or replacement.
{¢) All commodes need replacement and modificadon of urinal=associated equipment (c.g., urinal discharge valves)
i1 required,
(d) Al fixcures nead replacement or modification (e.g.. replacement or commodes and urinal flushometens),
(e) All fixutres need replacenment ot modification and each fixture has addicioual hookup requiremnents associated with it,
WMS #

1 2 3 4 5 6 T 8 9 10 i1 12 13 14 15 18 17 13

Data a |[N/A | N/A| N/A| N/A|NA|NAINA| c [NA| ¢ [N/A|N/A} e | N/A| & | N/A| N/A
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WMS INSTALLATION EFFECT&VENESS ATTRIBUTE DATA
Vessel POINT HERRON (82') . Sheet 2 of 10

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

o i i+ e o ol i i i i 32,

\
3 INSTALLATION CHARACTERISTIC
e L
22 | Extent of flush medium supply modifications required for WMS installation
(a) Existing flush medium is used.
(b) WMS requires convenion of flush medium to potable water.
(c) WMS requires conversion of flush medium to recirculating non=aqueous medium.
(d) WMS requires conversion of flush medium wo salt water,(?)
M Conversion to salt water requires pump re-sizing, tapplng into the sea-chest and provision for {ts corrosive
properties. For PAMLICO, salt water would be used if the drain system were converted to a standard flush
system (C,G. supplied {nformadon).
: WS i 1 2 3 4 ] ¢ 7 8 9 10 1 12 13 4 | 18 16 17 18
Ipatafi o [wa|nafw/alwa{wafnmlna v [val v Jwm[na] b (N4 b | wa|wal
231 || Honkup requirements (1) for wMs Collection/Transport subsystem installadon
() No additonal hookup requirements beyond existing ones,
(b) Requires ptptny for recirculacion of flush medium (in existing gravity draln system).
(0) Speclal and centralized Collection/Transport subsystem required.
(d) Spectal and non-cinmalized Colivedou/Transport subsystem required (Includes conversion from reduced fush vacuum
collecton to 4 standacd gravity drain system, with or without recirculation),
M Drain piplog; electrc cables connectlng commode, M/T pump and contzol panal in GATX, but bot do JERED, ete,
LIS i i 2 3 4 ] (i 7 8 ] 10 1 12 13 14 15 16 17 18
Data [} a |N/A | NJA|N/A [N/A [N/A [N/A | N/A| e | N/A{ ¢ | N/A| N/Al 0 |N/A| & |N/A | N/A
- e SRS S ——
232 || Roudng flexibilley for dratn piptng modlficadons M issoctated wmi WMS Gollectlon/Transport subsystem Instatlaon(®
(8) Roudag is highly flexible, @
(b) Routing {s moderately flaxible, with some restrictions,
(c) Routing {s highly inflexible,
M Of the thrae relevant categories of routing of lines (piping, ventiladon, electrical), piping is the most important
for assessing use of WMS Lrstallation,
@ Notes; . With gravity dralnage, lines must always slope downward and require ventdng,
+ Smallet size Lines are tnlterontly more flexible,
+ With the pump or vacuum Collecdon/Transport subsystem, sharp bends, rises and long tuns cag be
@ socommodated in piping.
In all cases, WMS tnstallation is to be conslderod from the point of view of mcdificadons required to existing
conditions,
WMS # 1 2 K) 4 § i T 8 0 10 11 12 13 14 15 18 17 13
Data || a N/A} N/A[ N/A [N/A |N/A [N/JA IN/A| b |N/A| b IN/AIN/A| B {N/A} b | N/JA | N/A
54
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA *
Vessel POINT HERRON (82') Sheet 3 of 10

M/L I - ADAPTABILITY FOR SHIFBOARD INSTALLATION (Cont'd) : ‘

b INSTALLATION CHARACTERISTIC 4

*\ 4 I\E:

P \.f' 23 Space requiroments for WMS Collection/Tiansport subsystem lnstallatdon, j {

s (a) No addidonal space required.(l)m 3B
L (by Some additonal space required. '\'

" . (c) Large amount of addidonal space required, ' ol

‘E (\; E.g., M/T pumps In GATX; ot small {nfluent surge tank,

f(. ¥ @ E.g8., large VCT ln JERED; or large inflyent surge tank, if not already installed. ’

1 : woshll 1 ] a ] 8] ¢ | 5] 6] 7| 8] 9 |w]u]ie]a|2]1s]]1r]1s

; Data fl a IN/A IN/A [N/A [N/A I N/A [ N/AINZA ] b I N/AL b IN/A]N/AL & [ N/A| a |[N/AIN/A :

L 9 “w .
& # . .

bg 234 Modularity of WMS Collection/Transport subsystem (as it affects lmmllnuon)m i

y- v -

1« : (a) Degree of modularity of subsystern aids In installaton of C/T subsystem. 1

v; . (b) Degree of modularity of subsystem resulw in some (minimal) difficulty in tnstalladon of C/T subsystem, " b |
Vit’ (0) Legres of modularity of subsystam resulty {n moderate diffloutty tn installation of C/T subsystem. Y

oy

W O On vessels that do not cwrently have a WMS, a high degree of modularity aids in installation, and a high degroe

" gh deg gn dvg

-E'-: of subsystem centralizarion (as in the JERED) results in difficulties for installation, v
i( WMSHL L 2 3 i 5 6 T 8 9 10 1 12 13 ] 14 | 15 16 11 18

%}- Dawa || u | N/A| N/A N/A |N/A | N/A IN/A |N/A a _ri/_A_l_n___ N/a| N/&| a |[N/A| a | N/A | N/A

238 || Vent requirementy for WMS Cnllection/Transport subsystem installatdon '

{3) No vents are requited other than the exiiting vents,
(b) Few vents are required In additon to the existing vonts, '
(o) Many vents are required in addidon to exdsting vents.,

WS A L 2 3 4 6 6 7 8 9 10 11 12 13 14 15 ) 16|17 18
Data || & N/A| NJAIN/A | NJAIN/A | N/A|N/AL b N/A| b N/AIN/A| b INA] b | NA|N/A
feene] (RIS N W I |

!;.":
ke

Pt

I

3 241 || space requitemants for W MS waste Treatment/Disposal subsysten installadon 3
a o (a) Volume required is min{mal and dlmenslona(l) of equipment present ne problemi {n fAirtlog equipment {nto available 1
T compartment space, o .
& ¢ (b) Volume required i3 moderats and dimensdons™ of equipment present no problemns in fitting equipment into avallable I
@ compaitment space, " !

3 \ (e) Volume and dimension’ * of equlpmcnit do present problem in ntting equipment {nto avallable compartment space. .

i (@) Large volume required and dimenslon(

of equipment do ptesent problem in fittdng equipment into available

=
e

compattment space,

L

I

53 R
2 ’i m The two main factors are (1) deck area required and (i) height required, k
vy i
5 wasall 1 2 | 3 4 5 8 " 8 o |10 12| 10 |s 16|17 | 18 oy
1% pata || & [ Nn/a| n/a{nia A na[na v e [na] e [nalnia| o [w/al v [n/a | na b
L ¢ . e e e R O R R TR R R I R TIEE w mm——. '
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vassel POINT HERRCN (42') Sheet 4 of 10

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

INSTALLATION CHARACTERISTIC

1
Hookup re.quiremonu( ) for WMS waste Treatment/Disposal subsystem installatdon

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

(4

Piping for fuel oil, fresh water, cooling water, compressed alr, {ntercotinecHng remotely located equipment,
overboard discharge line, etc,; elcetric cables for povw2r supply, remote control panels, eto,) ducting for
vendlaton, eta,

WMSH 2 3 4 5 8 N 8 10 11 12 13 14 16 iG 17

mea N/a | NZATN/A INJA INJA IN/A | N/A N/Al b INAINAL b

b

243 [| Degtee of modularity of WMS waste Treatment/Disposal (as it affects tmmlladon)(l)

(1) Degice of modularity of subsystem alds in Installation of T/D subsystent,
(b) Degree of tnodularity of subsystem resuls in some (minimal) difficulty in installation of T/D subsystein,
(¢) Degtee of modularty of subsystem results in moderate difficulty in {nstallation of T/D subsystem,

)

Decentralizating of componens may require addidonal hookups and plping runs,

WM 2 {3 48] 6| 7] e] o] ufiz]13]14]1 |1
Data JA INZA [ N/A IN/A [N/A IN/A | N/A] a |N/A| e | N/A| N/AL a [N/A | ¢

—
e e i r————————

. . (1
244 Vent requirements for WMS waste Treatment/Disposal subsystem lmullmon< )

(2) No vents are tequlred.
() Vents ato required,

1
h Vents that are oaly internal to the compartment {n which subsystem 1s Jocated are not constdered hre,

SRS - 1 2 3 4 G 6 7 8 9 10 11 12 13 14 15 16 17

Patafl a | N/a ] N/ALN/a | N/a I NZA N/A [ /Al b Inza ) b IN/A | N/AL a I NAA] b

F e — = —

(M

N/A

248 Exhaust stack requitements for WMS waste Treatmunt/Disposal subsystem fnstalladon

(n) Exhaust not required.

(b) Exhaust required, size of stack relatively small and stack gan bo run via existing ship's stack enclosure (Aiddley),
(c) Exhaust required, size of stack relatively large and stack can be run via existng ship's stack enclosure,

(d) Exhaust required, size of stack relatively small and stack cannot be run via existfng ship's stack enolosure,

————

{¢) Exhaust required, size of stack reladvely large and stack gapnot be run via existing ship's stack enclosure,

(H

Notes: . Eleotric incinetator requires small (2") exhaust,
. Fuel incinecator requires large (10™) exhaust,

3 4 B h} 7 8 10
N/A| N/A | N/A| N/A | N/A| N/A N/A




WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel POINT ITLRRON (82') Sheet 5 of 10 1

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

INSTALLATION CHARAGCTERISTIC

28 Ease of installing WMS support equipmem(l)
(3) No support equipment required,

(b) Some support equipment required but easy to {nstall,

(¢) Much support equipment requirsd and difficuls to install,

@ Examples: . Firefighdng system must be installed with incinerator,
+ Bilye alarm required if lazge tank is installed above bilge, |
+ Compressor required on vessels that do not already have one,
. Detectors of toxd¢ or noxlous gases should be {nstalled with any system that, as an fnherenc
. design feature, uses such gases {n processing wastes,

wMsa|[ 4 2 | 3 4 ] 6 7 8 9 J 10§ 11 paz | 13f14 (16|18 |17 | 18
Datan]| b |N/A | N/A|N/A [ N/A IN/A | N/A| N/AL b IN/A | b [N/A| N/A| b | NJA| b [N/A| N/A : -

e e e e et D .o}

26 Ease of compensating for added welght of WMS

(a) No or minimal compensation for added welght requlred.
{b) Moderate compensution for added weight required. .
(e} Extensive compensation for added welght required. '

WMsEIL 1 2 3 4 & 6 7 3 9 10 | 11| 12 | 13§ 24 )15 | 18 | 17 18
Data s [ NJA | NJA| NJA| NJA| N/A [ NJA{ N/A| b [N/A} b [N/AIN/AJ a |N/A| b |N/A|N/A . ',-_

e e ——
o r— o

21 Extent of SHIPALTS (permanent modiflcadons) required for WS inswundon(l)
(a) N0 SHIPALTS sequired.

(b) Minor SHIPALTS required,

(¢) Extent of SHIPALTS required {s moderate,

(d) Extensive SHIPALTS requdred,

. a Foundations, enlarged doors/hatches, increased capaclty requirements fuc ais compressor, etc,

WMS 1 ] 3 4 6 6 7 8 ] 10 1l 12 13 14 | 15 16 11 18
Data || a N/A {N/A [ N/A | N/A | N/JA | N/A|N/A c N/A| ¢ N/A |N/A ¢ | NA| ¢ N/A | N/A

A PO - Sttt S PO A il SO Sttt PPy S e,

n

272 || Extent of tempazary tmoditication” * required for WMS installadon

(@) No temporary modifications required,

(b) Temporary modificatons required are minor,

(¢) Extent of temporary modifications requized are moderate,
() Terpuragy nodiflcatdons required are extensive,

- )

Cutting acoess openings, etc,

. WMSH L 2 3 4 5 8 7 8 0 10 1 12 13 14 | 15 18 17 18

b Data } 4 |N/A | N/A [N/A [ N/A | N/A | N/A [ NZA b [N/A b | N/JA | NAL B I NAL b | NAL N/A




WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vesse! POINT HERRON (82') Sheet 6 of 10

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

INSTALLATION CHARACTERISTIC

[

81 || Effect of WMS on vessel stability
(a) No effect on existing stability characteristics of vessel, ’
() Some effect on exdsting stabllity charactaristics of vessel, easily compensated for,
(¢) Severe effect on exdsing stability characteristics of vessel, compensation required extensive modifications to vessel
(8.8, no tankage in Point Herron),
WMS # 1 2 3 4 § ] 7 8 ] 10 11 12 13 14 15 16 17 18
Data [} a {N/AIN/A |N/A IN/A | NJA | NJAIN/A L ¢ [NJA | ¢ [N/A|N/A| a N/Al ¢ |N/A | N/A
32 |} Effect of \WMS on vessel ttim and Ust
(a) No effect on trim ot on Ust,
(b) Some easily compensated for effoct on im or Ust.
(¢) Compensaton for effect on trim or Ust requires extensive modificaton to vessel,
WMS 4 1 2 3 4 § é 7 8 b 10 11 12 13 14 16 16 11 13
Data ] a2 | N/A IN/A [ N/A IN/A INJA IN/A IN/A | e IN/A | e IN/A IN/A | a | N/AL o | N/A | N/A
qr———-———-——-——-—— — Trv——
83 || Effect of WMy on normal range of vessel
Vessel resource capacity and usage rates,
wsall + J 2 ] a | a | s e |78 9o]wofufe]wa]fs]w|n]is

Data »' presented on Vemel Resource Data Sheet -
34 || Degree of space rade=off/reallocation roquired for WIS installation )

(A) No space ude=off/reallocation required,

(b Minimal degree of space trade-off/reallocation required.
(¢) Moderate degree of space wade-off/reallocation required,
(d) High degree of space wade~off/reallocadon required,

wWsEl o 2 3 4 6 6 7 8 ] 10 11 12 13 ] |15 | 16 | 17 18
Fgm n IN/A NN [ N/AINZA IN A INJAEN/A [ b I N/AL D dna I N/A L b | N/AL b [ N/A | N/A
M/E II - PERFORMANCE
PERFORMANCE CHARACTERISTIC

— |
12 || WMS per capita wet welght (‘lb)m - W
M Draln piping material Ls assutnod to be copper=-nickel (Cu=Ni),
WS e 1 2 3 | 4 § 8 7 8 ¢ 10 11 12 13 14 15 16 17 18
Data

586 | N/A | N/A [N/A [N/A [NZA | N/A [ N/A [ ou1 | N/A| 788 [N/A | N/A | 920 | N/A| 780 | N/A | N/A




WMS INSTALLATION EFFECTIVENESS ATTRIBUTFE DATA
Vessel POINT HLRRON (82')

Sheet 7 of 10

M/E 1l - PERFORMANCE (Cont'd)
' PERFORMANCE CHARACTERISTIC
i —— —— IS = e
3,(1) .
13 || WMS par caplta volume (ft™) Vi
{1 volumes aru calculated as follows:
. Fixture volumes are caleulated using smallest space envelopes.
. Pipe volume Is the volume of a square tube with side = ouuside diameter of pipe,
. Other equipment: Deck area: smallest rectangle enclosing all equipment In a single package plus extra *
E. dimension area required for oparation and malntenance,
4 Height: either maximum height of equipment, or full compartment height, if space above
i package Is not usable for any other purposes.
v was#ll L | 2 | 3 | 4 | st ¢ | v {8 | e [w]fg| 3}af1s| |1 |18
!i-' Data I §1,3 | N/JA [ N/A [ N/A { N/A |NJA | N/A|NJA | 89,9 | NJA | 95,4 | N/A | N/A | 00,4 N/A | 86, 4) N/A ) N/A
. . 21 Adequacy of WMS black wutcr'iigidlng times —- o
" 1
. HT}, = % of required black water holding dime met by WMS( )
) M) & wis which employs an fnelnerator {s consfdered to meet 1009 of the required holding time, The holding
} time of a WMS which emplays a holding tank (for wastewater o sludge? Is determined by the ratdo of avatlable
L tank capacity to required ecapacity.
L Whis # 1 2 3 o 5 6 7 8 9 10 11 12 13 14 18 16 1 18
| Data ) 68 | N/A | N/A[N/A IN/A INJA IN/A | N/A | 200 N/n |100 IN/A fN/A 1100 IN/A 1100 | N/A IN/A
t 22 Adcquacy of WMS gray water holding dmes
H‘I‘g = 3y of requlred gray water holding time met by WMS(”
(1) A WMS which employs an ineinerator Is considered to meeot 100% of the required holding time. The holding
i dme of & WMS which employs a holding tank (for wastewater or studge) is determined by the ratio of available
T tank capacity to required capacity,
WS 1 1 2 3 4 4} G 7 8 9 10 11 12 13 14 1§ 16 17 18
Data | 0 |N/A | NJA | N/A[N/A | N/A IN/A IN/A | 20 |N/A |20 |N/A {N/A | 20 | NZA| 20 | N/A | NZA
311 || Effect of peak hydraulic loads in black water stream on WMS perforimance
GIST}, = % of requited Grumman (or other) influent surge tank capacity in black water stuam met by Installation,
: vl 1 2 3 4 5 5 7 8 9 10 11 12 i 41151161 18
{ Data || == | N/A | N/A [N/A [N/A [N/ |NJi [ N/A | == | N/A{ == | N/A [ N/a == [N/A| == | N/A|NA
e SRR Halduil v SERPRNSY SRR PSP A I
312 || Effect of peak hydrautic loads in gray wator stream on WMS performance
GISTg = % of required Grumiman {nfluent surge tank capacity fn giay water streamn met by installadan,
WMS & 1 2 2 4 § 6 7 8 9 10 1 12 13 14 1§ 1 17 18
Data )} - |N/A IN/A | N/A ] N/A|N/A [N/A [N/A | =< |N/A | == | N/A [N/A == | N/A | == IN/A | N/A
) 331 | Abllity of black water portfon of WMIS to handle additional personnel (on a long=ternt basis) - ‘
L HTCp = T of required black water (or sludge) holding tank capacity met by installadon,
3 wMS ]l 2 3 4 5 6 1 8 9 [ te ]l nu f 12| 193] 24 |18 |18 |17 | 18
Datd J| 58 |N/A | N/A | N/A | NJA [N/A | N/AIN/A {100 {N/A | == | N/a[n/Aa | 100 [N/A | == |[N/A | N/A
! 59
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
Vessel POINT HLRRON (82') Sheet 8 of 10

M/E II - PERFORMANCE (Cont'd)

PERFORMANCE CHARACTERISTIC

332 || Ability of gray water portion of WMS to handle additlonal pessonnel (on a long term basls)
HTCg = %of required gray water (or sludge) hodling tank capacity met by {nstalladon,
WMS # 1 2 3 4 & 6 7 8 ] 10 11 12 13 14 16 16 17 18 ’
Datall o | N/A L N/A] N/A|N/A IN/A IN/A IN/A | 20 | N/A | 20 INJA | N/A | 20 [N/A | po IN/A | N/A

M/E IV - PERSONNEL SAFETY

' SAFETY CHARACTERISTIC

21 Hazard of explosive potental for operator/maintainer due to inherent WMS design,

I = Installarion index (for personnel safety)

(a) Likelhood of hazardous situation ts not Increused due to location of any portion of WMS,
() Likelhood of hazardous situation s Increased due to proxd ity of any portion of WMS to working or berdhing ares.
(¢) Ukelihood of hazardous situation is {ncreased due to proximity of ady portfon of WMS to fusl storage area,

4
h
3
!

WS4 1 2 3 4 5 ¢ 1 g 9 | 10| 11} 12§ 13 24 |26 | 16 | 17 | 18
Datafl 4 | N/A| N/A| N/A INJA INJA IN/A [N/A| o | N/A| a [N/AIN/A L a |N/A| 8 IN/A | N/A

——

22 Hazard of explosive potential for operator/malntainer due to procedural error /equipment faflures of WMS.
1 = mnstalladon fndex (for personnel safeey) i

(2) Likelthood of hazsrdous situation is not increased due to locatdon of any portdon of WMS,
‘ (M Lkelhood of hazardous situation s increased due to proxdmity of any portion of WMS to working or berthing atea.
'; l (2) Likelthood of hazardous situatfon fx increased due to proximity of any portion of WMS to fuel storage area.
v

ntsa| 1 [ 2| 3] a4 | 8] 6] 78| o ]| 1a| 12| 3]14]1s] 16|17 |18
Data | @ | N/A T N/A IN7A [n/A [N7A I NJA | NZA | & [N/ZA | a | N/A| N/A| & [ N7A| & | N/A | N/A

e e ——
— —

a1 Hazard of fire Ignitdon potenttal duc to Inherent WMS design

e

1 = Installatdon andex (for personnel safety)

R (8) Ukelthood of hazardous situation s not increased due to locatlon of any pordon of WMS,
(b) Likelhood of hazerdous situation Is increased due to proxirmity of any pordon of WMS to working or berthing area,
(¢) Likelhood of hazardous stuation Is Increased due to proximity of any portion of WMS to fuel storage area,

WS o 1 2 3 4 ] 6 T 8 ] 10 i1 12 13 14 16 10 117 18
Data a [N/A | N/A I N/A | N/A|N/A | NFA | N/A a {N/A a N/A| N/a{ a N/A a | N/A | N/A
DURRDU e S Sy —

— e

a Hazard of fire Ignidon potentdal due 1o procedural orrors/equipment foilures of WMS,

Lo installadon {ndex (for personnal safety)

(@) Ukellhooi of Hazasdous sltuaton U not {noreased due o lacatlon of any pottion‘uf wMs.,

(k) Likelthood of hazardous situation is fucreased duc to praximity of any portion of WMS to working or berthing area.
() Likeithiood of hazardous situation is jncreased due to proximity of any portion of WMS to fuel storage area.

WS 1] 2 3 4 § 8 7 8 9 10 11 12 13 14 15 16 17 18

,;'.-_‘, Data || o |N/A | N/A [ N/A | N/A Ln/A I NZa IN/A I N/A IN/A ] & INZAIN/A | a IN/A | & |N/A | N/A
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i; ' WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA
"l

5\ Vessel _PQINT HERRON (82') Sheet 9 of 10
¥ g

M/E V- HABITABILITY

HABITABILITY CHARACTERISTIC

41 Heat generation for nearby penomw.l(l) due to {pherent WMS design

I - Installatdon index (for heat)

rn . (3) Locatdon of WMS is not Rkely to ralse heat level due to proximity to working and berthing areas,

' (b) Locadon of WMS s likely to raise heat level due to proximity to working and berthing areas.

, i & For operator/matntainer/adjacent berthing and working arcas,

‘)'} . 4

; : WalS # 1 2 3 4 ] 6 i 8 1 10 11 12 13 14 18 16 17 18
El‘ Data a | N/JA|N/A [ N/A [N/A |N/A [N/A | N/A a |[N/A a N/A |N/A a [N/A| o N/A | N/A
ﬁ' ' Q@ Heat generaton for nearby personncl( ) due to procedural etrors/equipment fallures of WMS

I = Installadon index (for heat)

(a) Location of WMS s not Ukely to raiss heat level due to proximity to working and berthing areas.
(b) Locadon of WMS is Ukely to ralse heat lavel due to proximity ta working and berthag areas,

1)

For operator/maintainer/adjacent berthing and working arcas.

3 wMs L 2 3 4 ] 6 7 8 9 10 11 12 13 14 15 16 11 18
b Data |i u |[N/A |N/A | N/A | N/A | N/a | NZA|N/A ] & IN/A | & N/A |N/A | a N/A| 2 IN/A | N/A
l{:‘ F—-—:—_ L e e ———— r—— e ——

o 5 || Nofse level for persannel In victnity of whis(?

"'-‘-" I = tnstalladon ndex (for nofse)

*, (a) Location of WMS s not likely to raise nolse level due to proxdimity to working and berthing areas.

;‘ {b) Location of WMS {s Ukely to ralse noise level due to proximity to working and horthing areas.

W

?‘\’ M For operator/malntainer /adjacent berthing and worldng arcas.

4

) visall 1 e [ 8 | el sl e [ 1l el o o] )]s |1s]e |17 | s
L Data || u |n/a | N/a | N/a | Nja [ n/a [ /e [ A | a [N/a | a IN/a|n/a| o [n/al & [ nga | n/a
:-_-_-_—_r-.—-.-—-—————-h———-h—-—.———-—l—.-.—.—_—- IS F—

’ 1

3 6 vibtation levels for neatby pasonnel( ) produced by WMS machinery

: - [ = Installadon index (for vibration)

|‘ : (#) locaton of WMS is not likely to rafse vibration level due to proximity to working and berthing areas.

W (b) Locatior of WMS s Mkely to raise vibration leve! due to proximity to working and betthing areas,

51 M por operator/maintainer/adjacent berthing and working areas,

"( wsall 2 [ 2] 3 | 4 5 | ¢ T | @ 9 |10 | sz 11|15 |16 |17 | 18
O Data || a [ N/A| N/A| N/A[N/A [N/A |N/A [N/A | a | N/A| & |N/A [N/A| & [N/A] & | N/A [ N/A
b
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel POINT HERRON_ (82°') Sheet 10 of 10

M/E VI - RELIABILITY

RELIABILITY CHARACTERISTIC

Extent of WMS configuration redundancy

WMS equipment requircments,

WMS # 1 2 3 4 5 8 7 8 ] 10 1 12 13 14 18 16 17 18
Data = Presonted on WMS EQuipment Requirement Data Form =
Bt t—— — -
M/E  VII - MAINTAINABILITY
MAINTAINABILITY CHARACTERISTIC

131 Accessibility of replaceable WMS components

I - Installaclon index (for accessibility)

(3) High degroe of physical clearancu atound WMS equipment,

(b) Moderats degree of clearance around WMS equiprient,

(¢) Very tght, {.e,, very Mttlo clearance around WHS equipment,

: wsall 1 f e el e s e r e o[ ]ww]afas|ie]r |

paaa || ¢ | w/a | n/al nsal wial s [wia I e Inma | e Inalwml o | wa ¢ IN/A [ N/A

e s e et e P, M
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POINT HERRON (82')

.é_ : CONCLUDING REMARKS

_ The following are points of consideration and observation relevant to 3%
‘ this vesgel, some of which have been included in the shipcheck observa- 28
tions, and are reiterated for emphasis and convenience. :

(a) The vessel as shipchecked had not yet been brought up to class by
the installation of a waste management system which had been approved as a 3
shipalt. However, since the installation was scheduled for completion not long 4
after the visit, all facets of the study were performed as if the vessel were outfitted ' E
for the alteration drawings provided by the U, $, Coast Guard, ‘

(b) The vessel would have to be fitted with small but additional piping
systems such as flushing water, sca water cooling, and compressed air,

(c) The aft hold (C-201-A) would most likely require a ventilation
system modification.

(d) The fire fighting system would require reassessment for adequacy.

-t
LA

(e) There are no ballasting provisions per se. Any weight compensations
would have to be at the expense of on-board matexial.

PR

(f) The general arrangement of the ship is such that practicaliy no space
is available for rearrangement. The only compartment available for relocation of
some of the repair parts and consummables presently in the aft hold (C-201-A) is
the Lazarette (C-202-A) just aft of it, Even with the WMS equipment stowed as .
proposed in the shipcheck observations, the aft hold will be still on the -3
"tight' side. I

The small size of the vessel and its arrangement preclude the possibility
of installing any of the more complex WMS configurations and thosc with large
components, Incinerator stack installations werc found to be practical im-
possibilities, Therefore, systems which could utilize the class arrangement
. providad by the aforementioned shipalt were found to be more easily adaptable.

d ’ Maximum reuse of existing (or future cxisting) piping runs and connections would
: ' be required, ;




{
i
§

POINT HERRON (82")

(g) In order to ship components aboard for some of the viable WMS
it will be necessary to make some small cuts in the vessel, but it is anticipated
that none will Le in vital areas such as the complex bottom structure, The
deck areas would be the most logical choices.

A e

(h) The present structural arrangement of the ship lends itself
readily to the installation of required equipment support foundations in the
areas proposed by the shipcheck report and drawings.

L ha s e e oM
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’ PRELIMINARY INSTALLATION ANALYSIS B
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POINT HERRON (82')

;

St ek ]

Vessel Data

Characteristic

TS

! Class WPB - 82318

i Point (82') C Class

}" Type Patrol Boat (Small) i
Crew Size 8 ‘

Home Port Bay Shore, New York , 3§
(Fire Island ;
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i3 E
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SUMMARY OF PRELIMINARY INSTALLATION ANALYSIS RESULTS
POINT HERRON (82"

TYPE ' ] SYSTEM
JColVIrany Treatment/Disposal J ACCEPTABILITY
Subsys . __Subsystem FOR

] " “fRrectrcul. | +HId Tnk | Tank No
3 af (Chrysler] Chrysler | Holding
+ Incin. Tank.
Grum Flow | Holding
Thru+E1dTk| Tank Yes : N

rumman Flow Thru P

+ Holding Tank Yes ’
Holding [Grum Flow D
_|Tank | Thru+H1dTnk Yes b
; - 2 Gravity Grum Flow | Holding i

S Thru+Incind Tank Yes
f Gellact. 1 e Tow Thra

: si{Grumman)

8 + Incinerator Yes |

! : gjvacuum | Holding [Holding :
Collect. | Tank(2) |Tank Yes D
f (Jored) Holding , -
: 1 . In. lnerator Tank Yo ! {

i 1 GATX [Holding '

Evap., |Tank - Yas
\ ‘Holding |[GrumFlow

| 12 Tank()  |Thru+HIdT Yos i
l[ _13 Incinerator ?hnr‘um-rlt‘:x%?n. Yes '
i 14 Holding |Holding ]
Pu Tank _ |Tank Yes !
15|Collect. HoldIng f;
g (GATX) Incinerator rank Yes :
16 GATX Holding ;
|__Evap. |Tank Yes |
, " Holding | ‘rumFlow i
| ank __ |Thru+Hld Tnk Yes i
\ 1 Grum Flow ]
ﬂ thcinorator Thry + Incin. Yes 4%
k- {1) Based om i

. Information contained in available vsssel plam,
. WMS installation requiremants,
+  WMS fastalladon criteria and guidelines.

(2) Two subchoices available for WMS No, 9 as follows: _
« 9a = Comcentrated black water wansfersd from VCT to holding tank (acceptabls for all vessels),
. 9b < Concentrated black water held {n VCT (acceptable for Point Herron only),

i (3) Two aubcholces available for WMS No. 12 as follows:
' + 122 - Concentrated black water transferred from VCT to holding tank (acceptable for all vassels),
12b - Cancentrated black water held in VCT (acceptable for Point Herron only),

A-2
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PERTINENT VESSEL INFORMATION

POINT HERRON (82')
1 Crew: 8 men

Sanitary Fixtures: 2 Waterclosets, 2 showers, 2 lavatories

oo Existing Arrangement:

(a) One (1) 242 gallon retention tank located below crew's
. berthing area,

} (b) Retention tank receives sanitary wastes as well as galley
' and turbid wastes,

(c) Gravity drainage overboard selectively, i.e, all galley and
turbid or only turbid,

(d) Retention tarnk can be pumped overboard and to shore facility.
One (1) sewage pump (30 gpm) is fitted to sexrve this tank,
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A : PRELIMINARY INSTALLATION ANALYSIS OF INDIVIDUAL CANDIDATE SYSTEMS

3 Vessel: POINT HERRON (82")

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

5 Required
’ Sewage Holding Tank 416 gal, (56 cu, ft,)
Galley/Turbid Holding Tank 1, 188 gal, (159 cu. ft,)

Discussion
The system is acceptable subject to certain limitations.

It 18 not poasible to provide all the required holding tankage capability
for either the black water or the gray water, There is insufficient space available
to provide gravity drainage due to the design configuration of the vessel,

;.'\: : : The maximum black water holding tankage capability appears
L to be that presently installed as the 242 gal, retention tank.

The existing arrangement permits gravity drainage of gray water
directly overboard since the manifolding is above the waterline, Therefore,
¥ in keeping with the guldelines and criteria established for WMS installations,
: no minimum gray water handling capability has to be provided,

e T - PSS . < a An o —




Vessel; POINT HERRON (82')

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

Required

Sewage Holding Tank 78 gal. (10 cu.ft,)
Galley /Turbid Holding Tank 1,188 gal, (159 cu, ft,)

Chrysler Model and Quantity One (1)-A

Discussion

The installation 18 considered to be impracticable for the principal
reason that there is insufficient space available anywhere which will permit
gravity drainage of sewage to the Chrysler separation tank, ‘The vessel's internal
configuration and arrangement will permit gravity drainage only to the space
below the crew's berthing area, and this is where a small retention tank
(341in, H, x 34 in, W, x 54 in, L.)1s located. This space will not be adequate
for the component sizes required,

Gravity drainage is also required to a Galley/Turbid Holding
Tank, The only apparent location for such a tank would be also where the present
retention tank is located, but its size would be drastically limited and could not
be accommodated with a Chrysler unit,

As far as a Sewage Holding Tank is concerned, it's required
size is small and does not depend on gravity drainage for its location,

i AR,

i W s s Do S Lyt o S, Ko g ML - i




Vessel: POINT HERRON (82')

CImir 5O e v S

) WMS No. 3 Full Volume Flush Oil Recirculation and Gravity Collection/ o
' Chrysler System with Incinerator for i 1

Sewage/Holding Tank for Gray Water ! ]
! Required 7
-., Galley/Turbid Holding Tank 1,188 gal, (159 cu.ft.)
3 Sludge Ejection Tank 20 gal. (2.7 cu, ft,) 1
Chrysler Model and Quantity One (1)-A ' 4

L ]

Incinerator Model and Quantity One (1)-A
Discussion | 3

This installation appears to be impracticable for essentially
the same reasons as given under the discussion of System No, 2, 'The principal
! impedement is the inability to properly locate the Chrysler components,

For record purposes, the incinerator could possibly be located
in the aft hold (C-201 A), with its stack running through the bulkhead, into the
machinery space and up to the weather, ; 1
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Vessel: POINT HERRON (82')

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

Rgguired
Sanitary Influent Surge Tank 42 gal, (5.5 cu.ft,)
Galley/Turbid Holding Tank 1,188 gal, (159 cu, ft.)
Sludge Holding Tank 25 gal, (4.6 cu. X, )
Grumman Unit One (1)

Discuasion

The installation can possibly be accomplished based on the
following contingencies:

(a) The Grumman main structure dimensions are slightly large
for the space available, ‘The only apparently available space s in the aft hold
(C-201-A). The deck height appears to be about the same height as the Grumman
structure (approximately 7 feet), If the WMS frame height can be modified
to suit, the unit can be fitted vertically,

The shortest dimension (length) would run fore and aft, with the
width running athwartship, This orientation would be to starbonrd of the vessel's
centerline, such that the existing hatch and vertical ladder access will be cleared,
However, there will be no access around the Grumman structure unless one-half
of the existing fresh water tank (C-201-W) 18 relocated, It may be possible to
relocate the fresh water further aft in the Lazarette (C-202-A), These changes
would entafl loss of existing shelving and miscellaneous reovientation of equipment.

Bosed on an acceptable arrangement of the Gruminan structure,
the sludge holding tank and sludge transfer pump would be located nearhy in that
same compartment,

(b) The present 242 gallon retention tank below the crew's
berthing (A-202- AL) modified to form two (2) separate tanks; viz. a 42 gallon

sanitary influent surge tank (as required) and the remainder allocated to gray
water holding, The space around and immediately forward of these tanks would

be used for the two (2) surge tank pumpa and the two (2) Galley/Turbid holding
tank discharge pumps,

A-7
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Vessel; POINT HFERRON (82')
System No. 4 (cont'd.)

As indicated above,the maximum tark volume requirzed for olding

§ gray water cannot be realized, Space availability and the requirement for gravity i
: drainage prevent any sizeable tank to be installed for gray water holding. .
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Vessel: POINT HERRUON (82')

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

Rc‘_.iuired
Influent Surge Tank 165 gal, (22 cu.ft.)
Sludge Holding Tank 134 gal, (18 cu, ft.)
Grumman Unit One (1)

Discussion

This system is similar for the most part to that discussed
under System No, 4, the major exception being that there is no separate
Galley/Turbid Holding Tank and associated discharge pumps.

Subject to essentially the same space considerations as mentioned
for Syutem No, 4, this system also could possibly be practicable,

The influent surge tank, surge tank pump and surge tank discharge
pumps could be located under the crew's berthing area (A-202-AL) in place of
the existing retention tank,

The sludge holding tank and pumps would be fitted in the same com-
partment as the Grumman system,

A-9

Tirh Nidm Rhe T e e oo e ek e




Vessel: POINT HERRON (82")

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

Required
G/T Influent Surge Tank 123 gal. (16 cu, ft.)
Sewage Holding Tank 416 gal. (56 cu,ft,)
Sludge Holding Tank 99 gal, (13 cu.fr,)
Optional Combined Sewage/Sludge
Holding Tank 515 gal, (69 cu.ft.)
Grumman Unit One (1)
Discussion
The installation of this system is acceptable subject to certain
limitations,

Due to the vessel's configuration, gravity drainage would have
to be limited to tankage located below the crew's berthing space (A-202-AL)
where a 242 gal. retention tank exists,

If the required space is allocated for the gray water influent
surge tank, the maximum available space remaining would accommodate only
approximately 25% of the required black water holding tankage.

For information purposes, the following is anticipated:
(a) The Grumman structure would have te be able to fit into

the aft hold (C-201-A), with attendant modification or relocation of the fresh
water tank (C-201-W),

(h) 'I'he sludge holding tank and pump would have to be located in
the same compartment as the Grumman structure. The optional combined
sewage/sludge holding tank does not appear feasible due to lack of space,

et R et el im e




Vessel: POINT HLRRON (82')

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

Incinerator One (1) Thiokol .

Required
Gray Water Holding Tank 1,188 gal, (159 cu, ft.) 1 1
Sewage Influent Surge Tank 42 gal, (5.5 cu.ft.) ?a 3
Fuel Oil Day Tank 25 gal, (3.3 cu, ft.) 1y
Crumman Units One (1) j 3

Discussion

This systemn 1s similar in many respects to System No, 4,
Basically its installation may be possible subject to certain contingencies,
The principal considerations are as follows:

(a) Due to the inclusion of a Thiokol incinerator, the width of
the Grumman structure becomes approximately 2 - 1/2 feet greater. This
would necessitate trying to fit the structure in the forward end of the aft hold
(C-201-A), with the width running athwartship., However, this would apparently
infringe on the forward edge of the hatch opening, The fresh water tank would
have to be relocated, possibly to the Lazarette(C-202-A), The towing line
stowage reel location would also have to be modified to clear the Grumman
structure,

The fuel oll day tank is small cnough to fit near the Grumman
structure,

The incinerator stack will have to be led forward into the machinery
space and up to the weather,

(b) As in the case of System No, 4, the sewage Influent surge tank
and the G/T holding tank and pumps would have to be fitted below the crew's berthing
space in place of the existing retention tank, However, the gray water holding
capacity available would be approximately 242 gallons which is significantly less
than that required.

A-11 P




Vessel: POINT HLRRON (82')

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

Required
Influent Surge Tank 165 gal, (22 cu.ft,) '
Fuel Oil Day Tank 25 gal, (3.3 cu, ft,)
Grumman Units One (1) )
Incinerators One (1) Thiokol

Discugsion

This system is similar in many respects to System No. 5,
except that there is an incinerator in lieu of a sludge holding tank.

The installation‘of this system would be practicable subject
in part to the same space considerations as mentioned for System No, 5,
There s one additional space consideration; viz. the inclusion of a Thiokol
incinerator. The incinerator and fuel oil day tank space requirements are
discussed under System No, 7 and would be the same as for that system,

The influent surge tank and associated pumps would apparently
be located below the crew's berthing area in the area of the existing retention
tank,
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Vessel: POINT HERRON (82')

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

T

_ WMS No. 9b JERED Reduced Volume Flush Vacuum Collection/Concentrated
: 3 ; Black Water Held in VCT Holding Tank for Gray Water
by ’

; - 4 QEion 9

Required b
Vacuum Collection Tank 30 gal, (4.4 cu.ft.) 1
§ Sanitary Holding Tank 105 gal. (13.9 cu, &) A
' Galley/Turbid Holding Tank 1,188 gal. (159 cu, ft,) 3
‘ Discussion

The installation for the most part appears fecasible, except that
the required gray water holding tank maximum capacity will not be possible
to attain, Due to the requirement of gravity drainage and the configuration of
the vessel, it appears that the gray water tankage capacity will be limited to
approximately the same as the existing retention tank (242 gallong) located below

the crew's berthing space, The gray water holding tank discharge pumps would ;
be located near the tank, !

—r————T

- ——— T Ty

The vacuum collecting tank, vacuum pumps, sewage holding tank
\ and miscellaneous pumps apparently can be fitted in the aft hold (C-201-A) with
. elight modification of the space arrangement,

Option 9b

Required

A Vacuum Collection and Holding Tank 200 gal.
f _ ) Galley/Turbid Holding Tank 1,188 gal (159 cu.ft,)

Discussion

The system installation appears feasible with the same limitation
to the gray water holding tank as indicated in Option 9a,

A-13 ‘

bt L R R e T

e wa!

P . . - o
. . 5 T U St P A NSO N I P |
el semeeame cmeman sty wmes e el b e e e



TR T T

' Vessel: POINT HLRRON (82') ‘
- System No. 9 (cont'd.) |
V’ 1
i Equipment locations would be as in Option 9a and the sanitary l
P holding tank will, of course, be eliminated. The headroom in the aft hold ,
(C-201- A) may possibly be close for a 6 ft. high VCT/holding tank combination, ;
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Vessel: POINT HERRON (82')

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

Required
Vacuum Collection Tank 60 gal,
Galley/Turbid Holding Tank 1,188 gal. (159 cu. ft.)
' Incinerator Feed Tank (Sludge) 6.5 cu, ft,
Fuel Oil Day Tank 18 gal, 2.3 cu, ft, _
Incinerator One (1) Thiokol

Discussion

The system installation appears to be feasible but the gray water
holding capacity will be limited to approximately the same as the existing
242 gallon retention tank below the crew's berthing space, The gray water dis-
charge pumps would have to be located there also,

The vacuum collection tank, pumps, incinerator feed tank ¥
(sludge tank), incinerator, and fuel oil day tank apparently can be fitted in the
aft hold (C-201-4), with minor modifications to the hold arrangement,

- it s deih
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POINT HERRON (82')

WMS No. 11

JERED Reduced Volume Flush Vacuum Collection/GATX
Evaporator for Concentrated Black Water/Holding Tank

for Gray Water

Vacuum Collection Tank
Galley/Turbid Holding Tank

Evaporator (GATX)
Catalytic Oxidizer

Discussion

Required

30 gal. (4.4 cu, ft,)
1,188 gal. (189 cu, ft.)

One (1) - 40 gal,
One (1)

The system installation appears to be feasible but the gray
water holding capacity will be limited to approximately the same as the

existing 242 gallon retention tank below the crew's berthing space. 'The gray

water discharge pumps would have to be located there also.

'The vacuum collection tank, pumps, evaporator and oxidizer
can apparently be fitted in the aft hold (C-201-4), with minor modification to

the hold arrangement,




Vessel: POINT HLRRON (82')

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

WMS No. 12b JERED Reduced Volume Flush Vacuum Collection/oncentrated
Black Water Held in VCT/Grumman Flow Through System with
Sludge Holding Tank for Gray Water

st .4':,14.'*:":;-_' m s e .— [~ Y
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Option 12a it
'
Required [
G/T Influent Surge Tank 128 gal, (16 cu,ft,) ; 4
- Sludge Holding Tank 99 gal. (13 cu. ft.) g
g Sewage Vacuum Collection Tank 30 gal. (4.4 cu.ft.) 40
f Sewage Holding Tank 105 gal. (13.9 cu.ft.) “
Grumman Unit One (1) \1!
, A
; Discussion =
i Vo
! The system installation appears to be feasible provided the Crumman s
structure height can be accommodated and access is provided around the 3

¥ structure, The structure would be fitted on the port side of the aft hold (C-201-A),

The sludge holding tank, sewage holding tank, vacuum collection tank and the
various pumps associated with these items would be located on the starboard side
of the hold, This would entail relocation of the fresh water tank possibly to the
Lazarette (C-202- A) and the loss of the shelving in the hold, Other items
presently located in the holdmay also have to be relocated,

VU TP 3

. The Galley/Turbid Influent Surge Tank would have to be located
below the crew's berthing space (A-202-AL) in the place of the existing 242
gallon retention tank, Its discharge ;\umps would also have to be located near
the tank,
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Vessel: POINT HERRON (82')
System No, 12 (cont'd.)

Option 12b

Discussion

Equipment required is the same as listed for Option 12a except
that the sewage holding tank is deleted and the vacuum collection tank is 200
gallons,

The system installation appears to be feasible subject to the same
comments a8 for Option 12a, Further, since the Sewage Holding Tank function
has been incorporated in the Vacuum Collection Tank, it appears that the space
thus made available can be utilized for the larger size Vacuum Collection and
Holding Tank,

A-18




Vessel: POINT HERRON (82')

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

i
Required 1
Gray Water Surge Tank 123 gal, (16 cu.ft.)
Vacuum Collection Tank 30 gal, (4.4 cu.ft,) )
s Fuel Oil Day Tank 15 gal. (2cu,ft.) 1
Grumman Unit One (1) :
Incinerator One (1) Thickol

Discussion

The system installation appears to be feasible provided the
CGrumman structure height can be accommodated and access is provided around
the structure, The structure would be fitted on the port side of the aft hold
(C-201-A) with the long dimension (width) running athwartship., The fuel oil

day tank would be fitted adjacent thereto,

The sewage vacuum collection tank could be located on the
starboard side of the aft hold,

The existing fresh water tank would have to be relocated, possibly
to the Lazarette (C-202- A),

The gray water surge tank would be fitted below the crew berthing

space (A-202-AL) in the area presently accupied by the 242 gallon retention
tank, The associated gray water pumps would be located near the surge tank,

The incinerator stack would be led to the machinery space and
) to the weather,
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Vessel: POINT HLRRON (82')

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 134 gal, (18 cu. ft.)
Galley/Turbid Holding Tank 1,188 gal, (159 cu.ft.)

Discussion

The system installation appears to be feasible but the required
Galley/Turbid Holding Tank capacity cannot be accommodated due to the
configuration of the vessel,

Galley and Turbid wastes can be gravitated to a holding tank
located below the crew's berthing space (A-202- AL). The tank would he
limited to the existing 242 gallon retention tank located there, Associated pumps
would be located near the G/T holding tank,

Since sewage wastes will be transported to the sewage holding
tank via macerator/transfer pumps, the tank can be located in the aft hold
(C-201-A), The tank discharge pumps may also be located nearby in this
compartment,
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Vessel: POINT HERRON (82')

, 1

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

[ for Concentrated Black Water/Holding Tank for Gray Water i 1

E Required i %

3

} Incinerator Feed Tank 50 gal. (6.7 cu.ft.) T

} Galley/Turbid Holding Tank 1,188 gal, (159 cu, ft.) |

‘ Fuel Oil Day 'lank }8gal, (2,8 cu, ft,) ;

f ? .

| Incinerator One () Thiokol 1
Discussion '

y The system installation appears to be feasible, However, the

yo required Galley/Turbid Holding Tank capacity cannot b fitted due to the vessel

" configuration, The incinerator feed tank, incinerator, fuel ofl day tank and 1

- blower would be located in the aft hold (C-201-A). Sewage woulr be transported !
to the incinerator feed tank via macerator/transfer pumps. ’

; The Galley/Turbid Holding Tank would be located with associated
pumpe below the crew's berthing space (A-202-AL) and would b2 limited to the
size of the existing 242 gallon retention tank, ;

'
4
1
1




Vessel: POINT HERRON (82') .

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

Required ;
‘ Galley/Turbid Holding Tank 1,188 gal, (159 cu.ft,)
i Evaporator (GATX) One (1) - 40 gal.
; Catalytic Oxidizer One (1) !

Diacussion

g The system installation appears feagible and is similar to

! System No, 11 except that hlack water here is collected via macerating/transfer

pumps in lieu of vactum collection. However, due to space imitation, the gray 5
water required holding capacity cannot be accommodated, It will be limited .

to approximately the same as the existing 242 gallon retention tank below the '

crew's berthing space. The gray water discharge pumps would have to be

located there also,

oo r e

The evaporator, oxidizer and pumps can apparently be fitted in o
the aft hold (C-201-A), with minor modification to the hold arrangement, :

o
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Vessel: POINT HERRCN (82')

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

v Required

Sewage Holding Tank 134 gal, (18 cu,ft,)

* Influent Surge Tank 123 gal, (16 cu. it,)
Sludge Holding Tank 99 gal, (13 cu. ft,)
Grumman Unit One (1)

Discussion

The system installation appears feasible and is similar to
System No, 12 (Option &) with the exception that black water collection here
is via macerator /transfer pumps in lieu of vacuum collection,

The black water equipment would be located and arranged in the
aft hold (C-201-A) simfilar to System No, 12 and subject to the same contingencies
as far as fitting the Grumman system structure.

The gray water influent surge tank would be located where the
k existing 242 gallon retention tank is, below the crew's berthing space (A-202-AL).
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Vessel: POINT HERRON (82')

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

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

Required
Black Water Surge Tank 16 gal, (2,2 cu.ft.)
Gray Water Surge Tank 123 gal, (16 cu,ft,)
Fue! Oll Day Tank 15 gal. (2 cu, ft,)
Grumman Unit One (1)
Incinerator One (1) Thiokol

Discussion

The system installation appears to be practicable and is quite
similar to System No, 13, except for the method of black water collection.
Therefore, the black water surge tank, Grumman structure (including incinerator
protrusion), fuel oil day tank, and associated pumps could possibly be fitted
and arranged in the aft hold (C~201-A) similar to System No. 13 and subject to
the same space consideration for the Grumman structure. The fresh water
tank would have to be similarly relocated possibly to the Lazarette (C-202-A),

The gray water surge tank and pumps could be located where the
existing 242 gallon retention tank is fitted in the space belew the crew's berthing
compartment (A-202-AL).




