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PREFACE

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

This relationship does not convey all the information contained within each

volume.

Volume I
Results of Cost and Effectiveness Analyses and

Selection of Optimum Candidate Systems

I ~ ~~Volume II ., i

Effectiveness Asessmrent of ]
Candidate Systems

I. 1

Volume IIlI

Installation Anatysts
A Pan 1 - GAUATEN (37'S) PWE 4. PA•K:O (160)1

Prt - %'COUS (210') Pazt 5 - WHir SAGt (1•23)
Pau - FWiRUW SH (1580 Pan 6 - P0041 IH3ZON (02')

C ,.

Volume Ar
Development of

Candidate Systems

____ mii id
Volumew V volume V?

Chiaracterititcs and Cost Estimates of Mission Profiles of Solv~vtodI Selected Marine Sanitary Devices U.S. Coast Guard Vessels

iv

I 77 71117 1 :1 m:- .. m



SUMMARY oF WMS INSTALLATION COSTS

Vessel: WHITE SAGE (133)

olvTrang Treatment/Disposal ~ ct' LATION

Colecirt. -HdTank Tank 1100 100 113,8900
(Cryle Chrysler Holding
Recircul. +HdTk an1100 100 16,800

SGravity Grunt Flow Holding
Collect. rhru+HldTki Tank 1100 100 117.,000
(Grumman)' Grumman Flow Thru

+__ +HoldingTank 1100 1001 12,890
-Gravity Holdir- Grum Flow'

Collect. Tank Thru+Hld'rnklo 100 10 15,460
Grum Flow Hold~ig

7 rvt Thru+Irc! Tank 1100 100 23,080
Grumman Flow Thru

_______ + Incinerator 1100,100 13,100__

9Vacuum Holding Holding
Collect. Tank Tank 100 100 12,730

Inc~n Taor~ink 100 100 16,300

GATX Holding
Evap. Tank 1100,100 12,220

Holding Grum Flow
Tank Thru+ HId Tný 100 1001 10.600

121 1Grum Flow
ncertrThru +Incin. 100 100 13,640

14 MT Holding Holding
Pump Tank Tank 1100 100o 11,990

15olcineato Holding
15____ Tankinerator(GAT) Tak 1101101 15790

GATX HoldingEv6p Tan 10 10 0,3
Holdin Grunk Flow0 0,3

Ta nk Thru+Hld Tn 100 100 10,970

Incinerator Grunt Flow
-___Thru+Incin. j1001100 15,640

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

V
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INTRODUCT7ION

OBJECTIVFS

The objectives of the installation analysis are as follows:

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

S.. Existing physical conditions aboard the vessel, especially I
in compartments where wastewater management system
equipments may be installed.

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

Location of black and gray wastewater sources aboard the
vessel.

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

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

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

* Development of installation cost estimates for 6ach viable
Scandidate system.

i

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

4 Development of installation related effectiveness attribute data.

4
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ASSL ..vPTIONS

The pertinent assumptions and guidelines governing the installation
analysis are presented in Volume IV of this report, along with the details
of each of the 18 candidate wastewater management system concepts in
r .lgurations 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
systeim/vessel combinations, and an installation cost analysis all of which
are discussed below. Prior to this analysis, visits were made to a number
of vessels to inspect installations of the wastewater management subsys-
tems and equipments included in this study.

Preliminary Installation Analysis

The candidate ship's geineral 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 poe-
sible questionable areas cf interest. Each system was investigated as
to space requirements, poosible equipment locations, relationship to ship's
functions (operation, mission, fuel stowage, water capacity, support
systems, etc.) and its relationship to the reportedly existing waste disposal
system.

In order to obtain as accurate a picture as possible, arrangement
drawings to scale were made from the ship's plans of the possible install;.-
tion spaces and "dummy cut-outs" of WMS equipment (also to scale) wert;
used to determine if a proposed arrar.gement was feasible and if any prot ý.ems
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., iu.oprt systemsn (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

r



and installation of WMS components to determine interferences and reloca-
tions, access for shipping WMS equipment aboard, removals, relocations,

V etc. The drawings prepared during the preliminary installation study were
checked out and modified to reflect actual shipboard conditions.

The discussion of the shipcheck results presents a verbal picture of
what conditions actually exist aboard the vessel and how these conditions
affect the viability determination of each wastewater management system.
The installation acceptance or rejection rationale for each candidate WMS
is presented, complete with estimated tank sizes, equipment locations,
-possible space modifications, relocations, limitations, exclusions, and

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

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

The shipcheck also provided the necessary information to determine
the capacities (in gallons) of required black and gray wastewater (or sludge)
holding tanks (not part of manufacturer supplied wastewater treatment
equipment) which can be accommodated, as well as their configurations
(heights). This information was used to datermine the black and graý 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.

3



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 discussed below.

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

ment drawing prepared.

For estimating purposes of this nature, it is usual marine practice

to use a dollars per pound of material to be installed. Therefore, an
estimated present.-day price, including material and labor to install, was
placed at $4.50/lb.

For the sake of uniformity and simplification since the WMS
evaluations are comparative, the piping material used is copper-nickel.
It is recognized that most waste disposal piping systems under considera-
tion in the U.S. Coast Guard vessels are of copper-nickel, although some
PVC (plastic) piping and a small amount of steel is used. Since the
established guidelines call for the principal piping (drainage) to be of
copper-nickel it was considered that for the relatively small additional
piping, such as vents, the use of c'-pper-nickel for all piping components
would not adversely influence the ,verall results. Accordingly, the amounts
of each size piping were estimated and a factor of 50% added to allow for
valves, flanges, fittings, take-down joints, etc.

(b) Steel - For this part of the cost estimate only the steel involved
in the various shipyard supplied tanks is considered. Foundations are a
separately treated item. For these tanks it was cori1dered that one-quarter
inch plate would be a good average thickness. Since the tanks would have
to be structurally stiffened for proper support, a factor of 30% was added
to the plate weight. The weight estimate was derived from the system
guideline size requirements translated Into configurations as shown on the
equipment location and arrangement drawings.

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

4
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WMS INSTALLATION COST ESTIMATES

Vessel

V•rMS No.

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

_____I . number of units)

Piping(2) Pounds $ 4.50/Lb. (2)
(Materials and Labor)

Tank SteeJ 3 ) Pounds $ .55/Lb. 
(4)

(Materials and Labor)
$. 92/Lb. (5)

Foundations Pounds (Materials and Labor)

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor)I Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skld-mounted Hours (Labor)

S~~components. etc.) •-

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

Weldin Feet $ 6.oo/Ft.
Weldin Feet (Materials and Labor)

Cuttng H~rs $50. O0/H .
u(Labor)

E Other Mn 1.0M(miscellaneous Mn- 1.00lI
=•handling) Hours (Labor)

Total Installation Cost ($)

(2) D d m te w• a e a•l~ fa c w t of 0 add ed to & W w ft valv es, - a- ge s, A utap. tak - do wn l a t. oet .
(3) cu-qare inch plate smed.

( 6) B e e a n a n am n c u n g g ra te at 0 ft. / bu ,

Figure 1

INSTALLATION COST ESTIMATE FORM
.5



(c) Foundations - Supporting steel structure for all components
of each WMS (tanks, pumps, MSD, incinerators, etc.) was estimated as
approximately 10% of the weight which has to be carried. This is a usual
rule of thumb for this type of installation. Fabrication and installation
costs for material and labor were taken as $0.92/lb. 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 tV.

(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.

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

(f) Access Cuts - In order to get material and components Into the
compartments where they would be fitted it could become necessary to
temporarily cut the ship's hull, or deck plating or a bulkhead to provide
passageway. The number of feet of cutting was estimated for each system
installation based on the approximate size of the largest component anticipated.
Estimated shipyard cost for such cutting is approximately $1.00/ft.

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

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

6



(I) Other Considerations - The installation cost estimates do not
include some shipyard costs which yards to include as a matter of quotation
to perform a certain ship modificat ion. Such intangibles would include:
cleaning and gas-freeing tanks, temporary removals or modifications to
ducts, piping, electric cables, machinery, ship's outfit or furnishings,
etc. and re-installation to existing state after the basic modification has
been completed; cleaning, preparing and repainting the compartments and
parts of the steel work distrubed, use of special rigging and shipyard
lifting gear; and other work items which are part of a hipyard's everyday
business and which are normal for them to price out.

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

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

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

LIMITATIONS

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

- m --- 7



PERTINENT VESSEL INFORMATION

fr'WHITE SAGE (133') -A

.vessel

Characteristics Data

Class WLM- 544

White Summac (133') Class

Type Buoy Tender (Coastal)

Crew Size 21

Home Port Woods Hole, Mass.

IA ._ 4_ • W
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SHIPCHECK C BSERVATIONS OF EXISTING VESSEL CONDITIONS

WHITE SAGE (133')

Cge 21 men

Waste Sources

Complete informa:ion on the sewage and gray water waste
sources is contained in the tabulation sheets forming a part of these
introductory remarks.

Existing Arrangement

The sanitary flushing system medium is salt water supplied by
a pump/hydroneumatic tank arrangement.

The vessel's fresh water system is also suppUled via a pump/
hydropneumatic tank arrangement.

Compressed air is supplied via the diesel engine starting air
compressor and tank arrangement.

Fire protection is via the fire and bilge pump supply to the fire
main and local approved type portable and semi-portable extinguishers.

The following waste management system is fitted aboard the
vessel:

(a) A 25 gallon Galley Retention Tank with built-in liquid level
controlled pump is located in the aft starboard corner of the Engine Room.

The tank normally receives drains from the Galley and Its
deck drains and pumps them to the 220 gallon Collection Tank in the forward
port corner of the Engine Room.

Galley wastes can gravitate directly overboard indenendent of
any other waste sources. This is done when the tank's pump needs maintenance.

(b) Drains from the drinking fountain on the Main Deck, Frame
14, go directly overboard.

(c) A 220 gallon Collection Tank is located on the port side of
the Engine Room, near the forward bulkhead.



All wastes (other than the aforementioned drinking fountain)
go to this Collection Tank via separate mains, i.e. the black water mains are
separte from the gray water mains.

"Although not current practice aboard this vessel, the turbid
drains can bypass the 220 gallon Collection Tank ait. gravitate directly over-
board in the Engine Room.

A pump near the tank discharges the mixed wastes forward to
--Hold No. 2 via a pipe ttunel running fore and aft through the lower portion of
the port side fuel oil storage tank which is immediately forward of the Engine
Room. Although this pump can discharge overboard or to the pierside con-
nections, it normally discharges to the 810 gallon Retention Tank in the port
aft corner of Hold No. 2.

(d) The 810 gallon Retention Tank in Hold No. 2 receives I
wastes only from the 220 gallon Collection Tank. A pump located just forward
of the hold's aft bulkhead and to stbd of the vessel's centerline transfers the
waste material to the overboard shell connection on the port side and to the i
port and stbd pierside connections on deck.

A

The ships refrigerated stores are located in a self-contained
unit having five (5) upper and lower compartments and straddling the vessel's
centerline along the forward bulkhead of Hold No. 2.

The dry stores are located in a wire mesh enclosure in the
center of the hold.

The cargo boom hydraulic tank is located in the port aft corner
of the hold.

The rcmainder of the the hold is taken up by storage cabinets
and racks.

Special Remarks

(1) The drawing3 used to study the 'White Sage" are not in
agreement with the actual vessel.

10



Dwg. 540 WAGL-0103-8 Booklet of General Drawings USCGC

Whitebush, dated 5-30-74
is not applicable. The vessel itself is in possession of the correct drawing which
is 544 WLM 0103 CGDI-I Rev B, dated 12-15 -75.

- Dwg. 540 WAGL-4000-1 Whitebush Engine Room Rearrangement-
Elevation & Plan, dated 3-18 -74

does not refle'ct the Engine Room arrangement of the 'White Sage"

Dwg. 540 WAGL-4808-2 Secondary Drainage System Alterations

I Fleet, dated 8-9-71
closely reflects the 'White Sage" although the collection and retention tanks are
located slightly off from the drawing dimensions, This did not impede its usage.

(2) It should be noted that the drawings indicate that some vessels
of this class are fitted with a void space between the fuel oil storage tanks instead

of a pipe tunnel through the port side of fuel oil tank. The void space would
extend between the forward bulkhead of the Engine Room and the aft bulkhead of
Hold No. 2. This void is significant in that it offers the solution to leading
incinerator stacks in Hold No. 2 to the weather via the stack in the Engine Room.
Under the guidelines for space utilization in this study, fuel oil storage tanks are
not to be considered for modification. This deviation in class design will require
special consideration and planning on how a stack can be run at the forward end
of the vessel's house. The prime considerations involve cargo handling
equipment, navigational aids, visibility from the bridge and smoke path from the
top of the stack.

This discussion is given to highlight a certain aspect of the
systems where inciaerators can be located in Hold No. 2 and the viability of

f these systems as candidates depends on being able to satisfactorily provldV a
stack arrangement.
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II
LOCATION OF BLACK WATER*WASTE SOURCES ABOARD A VESSEL

Vessel WHITE SAGE - (WLM-544) -. White Surnrnac (133) class

Compartment ',Name Comments

11-19 01 CL C.O. SR. WR, WC 1 0 1

11-19 1 P Crew's WR and W.C 2 1 18

11-19 1 S C.P.O. WC 1 0 2

*Sewage (output from commodes and urinals) and garbage grinder slurry.
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LOCATION OF GRAY WATER*WASTE SOURCES ABOARD A VESSEL

Vessel WHITE SAGE - (WLM-544) - White Summac (133') Class

0
0 <Compartment Waste

Na me Source o ert

11-19 01 CL C.O. WR Shower (1)

11-19 01 CL C.O. WR Lavatory (1)

11-19 1 P Crew's WR Showers (2)

11-19 1 P Crew's WR Lavatories (3)
11-19 1 S CPO WR Shower (1)

11-19 1 S CPO WR Lavatory (1)
11-19 1 S Galley Sinks (2)
11-19 1 S Galley Dishwasher (1)

11-19 1 S I Galley Drain from Refrig.
to Deck to CHT.

11- 1 9  1 S Galley Range Hood to
C HT.

17 1 Engine Room Drinking Fountain
Drain to Bilge

14-15 1 CL Main Deck Drinking Fountain
Drain to Bilge

1- 4 1 CL Laundry Washing Machine

11-19 2 P Hold Drain from Air
Cond. Chiller

8-11 2 P Hold Drain from Refrig.

17 2 S Engine Room Galley Ret.
Tank - 25 Gal.

12-19 2 P Engine Room Collection Tank
220 Gal.

8-11 2 CL Hold No. 2 Re-te- "on Tank

*Galley and turb'id wastewater.
14
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

Black Water/Holding Tank for Gray Water

Approximate ,

HRekuired Dimensions (L x W x H)
Sewage Holding Tank 722 gal. (97 cu. ft.) 6'x 3' x5' -6"

Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7' x 6' x 7' 6

Sewage Holding Tank
Discharge Pumps Two (2)

Galley/Turbid Holding Tank
Discharge Pumps Two (2)

Discussion

The system is considered to be a viable candidate.

The components would be located as follows:

(a) Sewage Holding Tank in the Engine Room, Port Side, Frame
14, just aft of location of existing collecting tank.

(b) Sewage Holding Tank Discharge Pumps (overboard/pierside)
just forward of the tank.

(c) Galley/Turbid Holding Tank in Hold No. 2, Starboard side,
in the location of the existing retention tank.

(d) Galley/Turbid Holding Tank Discharge Pumps (overboard/ AA

pierside) just forward of the tank.

(e) The existing 25 gallon Galley Retention T ank located on the
operating level of the Engine Room, in the aft Staboard corner, would be retained,
The tank has a built-in liquid level controlled discharge pump.



Vessel: WHITE SAGE (133')

System No. 1 (Cont'd)

Drainage would be as follows:

(a) Sewage would drain by gravity to the Sewage Holding Tank.

The tank discharge pumps' discharge line would be led to Hold No. 2 via the
existing pipe tunnel passing through the lower inboard side of the Port Fuel

Oil Tank. From there it would run to the existing overboard shell connection

and to the existing weather deck discharge connections to pierside, port and

starboard.

(b) Existing galley sink and deck drains would continue to

drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the

Port Fuel Oil Tank semilar to the existing one, but located through the upper
part of the tank.

(c) Drain from the drinking fountain on the.Main Deck, Frame

14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention tank.

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents

overboard and to plerside.

To accommodate the equipment in Hold No. 2, there may be

minor modifications required to the shelving on the starboard side (along the I
shell of the vessel) and the wire mesh eculosure foux the ship's dry stores on

the centerline of the vessel (between Frames 9 and 10).

19
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No._1

Installation Quantity Required
CoIst Ellmnton Unit Assumed Unit Cost (estimated Cost ($), Cot Elmentnumber of units)

$ 4.S0/Lb.
Piping(1 ) Pounds (Materials and Labor) 1,105 4, 568

Tank Steel~s) Pounds $ .5/b (I(Materials and Labor) 5,340 2,937

$ .92S/b. (5
n(Materials and Labor) 2,970 2, 733 A

Electric Feet $ 2.00/Ft. 250 500
Cables (Materials and Labor)

Miscelaneou . .. .... I

Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 35 525
components, etc.)
Access Cuts (in hull,

deck plating or Feet $ 1.00/Ft. 50 50
bulkhead to provide (Labor)
passageway)

$ 6.00/Ft.
(Materials and Labor) 125 750

$ 50. 0O0/Hr. (6)
Cutting Hours (Lab/r) 15 750

(Labor)

•(Other
SOthserlMan- $15.00/MH
, handling) Hours (Labor) 25 375

Total Installation Cost ($) 13,188

(1) Capp.ec-de~kel anumed.
(2) aEstrnae I e a factor of 5% added to Allow ix valve,. fla•a, fittn,, cake-doe-wv jow, m=.

(3) One-qumer inch plato Amund..
(4) Ealmaw includes a factor of 30% added to allow for required smucrural itffenitg for proper support,
(a) Fgm• ted 00 dth bas ot' 10% of die wei•ha which bha to be suppoired,
(6) Based o an auumud cu*nW rate of 60 ft. /Au..
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

Sewage/Holding Tank for Gray Wfater

Approxim ate
Required Dimensiorn (L x W x H)

Sewage Holding Tank 135 gal. (18 cu. ft.) 2' x 3' x 3'
Galley/Turbid Holding Tank 2063 gal. (276 cu. ft.) 7' x 6' x 7'

Chrysler Model and Quantity One (1) Model A

Separation Tank and

One (1) Model A Pump
and Fluid Maintenance
Package

Sewage Holding Tank
Discharge Pumps Two (2)

Galley/Turbid Holding
Tank Discharge Pumps Two (2)

- Discussion

The system is considered to be a viabie candidate.

The components would be located as follows:

(a) Sewage Holding Tank in the Engine Room, Port side, Frame
13, in place of the existing collecting tank.

(b) Sewage Holding Tank Discharge Pumps (overboard/pierside)

Just forward and outboard of the tank.

(c) Chrysler Separation Tank and Pump and Fluid Maintenance
Package in the Engine Room, Just aft of the Sewage Holding Tank.

(d) Galley/Turbid Holding Tank in Hold No. 2, Starboard side,
in the location of the existing retention tank (Same as in System No. 1)

(e) Galley/Turbid Holding Tank Discharge Pumps (overboard/
pierside) just forward of the tankc (Same as in System No. 1).

23
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Vessel: WHITE SAGE (133')

System No. 2 (Cont'd)

(f) The existing 25 gallon Galley Retention Tank located on
the operating level of the Engine Room, In the aft Starboard corner, would be
retained. The tank has a built-in liquid level controlled discharge pump.

Drainage would be as follows:

(a) Sewage would drain by gravity to the Chrysler Separation
Tank.

(b) The effluent from the Separation Tank would be pumped to

the Sewage Holding Tank.

(c) The Sewage Holding Tank Discharge Pump piping would be

led to Hold No. 2 via the existing pipe tunnel passing through the lower inboard
side of the Port Fuel Oil Tank. From there it would run to the existing over-
board shell connection and to the existing weather deck discharge connection
to pierside, port and starboard. i I

(d) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the
Port Fuel O11 Tank similar to the existing one, but located through the upper
part of the tank.

(u) Drains from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into the
existing 25 gallon retention tank.

(f) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents
overboard and to plerside.

To accommodate the equipment in Hold No. 2, theic may be
minor modification required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10).

24

NOW



oI-4

C44

A:;ILI
-~4-1

j6 I-K o

r i _______

("- 3;i

0..25



1-
L•/J1,

A %f

*9 ,

j-Top i

I!

- _V,, }



WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 2

InstalationQuantity Requiredi

CostaElement Unit Assumed Unit Cost (estimated Cost ($)
CostElemen _ Inumber of units)

Pping(l) Pounds . 50 .122,,9
(Materials and Labor) 1o220 5,490

(4)

Tank Steel) Pounds $ .55/Lb. 4,100 2,255(Materials and Labor) 4, I0 ,5

Foundations Pounds $ .92/Lb. 3.160 2,90

(Materials and Labor)

Electric $ 2.00/Ft.
Cables Feet (Materials and Labor) 300 600

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 35 525
components, etc.)Access Cuts (in hull,

Feet $ 1.00/Ft. 50 50bulkhead to provide (Labor)

passageway)

Welding Feet $ 6.00/Ft.(Materials and Labor) 140 840

$50.00/lir. ()
Cutting Hours (Labor) 15 750

2Other Man- $15.00/MHS(miscellaneous Mn 1.0M
hmsclan es Hours (Labor) 25 375

handling)

Total Installation Cost ($) 13,793

(1) cop•-a/lck muned.
(2) Emimate I hl as A factor of 50% added to alow fix valves, fauaes, fittIn,, ta•-down Jotnts, etc.
(3) Cae-quazrt inch plam ammed.
(4) Fsiwate Incudes a factor of 30% added to allow for reuitI r!statural stiffniag for proper support.
(5) Fidmoned on dhe badm of 10K of die weight which ba to be supported.
(6) Basd om an asumed cuttng rate of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

Approximate

Required Dimension§(L x W x H)

Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7' x 6' x 7'

Sludge Ejection Tank 50 gal. (6.7 cu.ft.) 24" dia. x 60" L

Clhrysler Model and Quantity One (1) Model A

Separation Tank and

One (1) Model A Pump

and Fluid Maintenance
Package

Incinerator Model and Quantity One (1) - A

Sludge Ejection Tank Transfer
Pump One (1)

Sludge Ejection Tank Discharge
Pump One (1)

Galley/Turbid Holding Tank
Discharge Pumps Two (2)

Discussion

The system is considered to be a viable candidate.

The components would be located as follows:

(a) Chrysler Pump and Fluid Maintenance Package, and Separation

Tank followed by the Sludge Ejection Tank would be located in that order (fwd to

aft) on the port side of the Engine Room, from the location of the existing collecting

tank aft to the stanchion (Frames 13 to 15).

(b) The incinerator would be located in the Engine Room, port

side, between Frames 14 and 15 just inboard of the ejection tank. Its stack would

run inboard and up to the weather alongside the diesel engine exhaust pipes In the

ship's stack.

28
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Vessel: WHITE SAGE (133')I
System No. 3 (Cont'd)

I

(c) The Sludge Ejection Tank Pumps would be located in the
Engine Room, just forward of the Incinerator.

(d) The incinerator fuel tank could be located on the Entgine
Room forward bulkhead, port side.

(e) GaUcy/Turbid Holding Tank in Hold No. 2, Starboard
side, In the location of the existing retention tank (Same as Systcm Nos., and 2).

(t) Gallcy/Turbid Holding Tank Discharge Pumps (ovt.rboard/
pierside) just forward of the tank (Same as System Noq. 1 and 2).

(g) The existing 25 gallon Galley Retention Tank loc..'zed on the
operating level of the Engine Room, Mi the aft Starboard corner would be r.-
tained. The tank has a built-in liquid level controllcd discharge pump,

Drainage would bc as follows:

(a) Sewage would drain by gravity to the I rysler Separation
Tank and pass cn to the inci.erator via tme Sludge Ejection Tank and the Transfer
Pump.

(b) Tbe Sludge Ejection 'fank would be pumpipd overboard and
to pierside via the tank's dischargo pu.imp. The dischargu piping would Lw led to

Hold No. 2 via the existing pipe tunnel through the Port Fuel Oil Tank Aid then
to the ship's existing overboard and pk.rside: colnections.

(c) Existing gallty sink and deck drains would continue to draoin

to the 25 gallon retention tank frorn which they would be pumnped to the Galley/
Turbid Holding Tank in Hold No. 2 viu a new pipe tvnncl through the Port Fuel
Oil Tank similar to the existing one, but located through the upper part of the
tank.

(d) Drain from the drinking fountain on the Main Deck, Frwrq¢
14 to starboard of the ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention tank.

29
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Vessel: WHITE SAGE (133')

System No. 3 (Cont'd)

(e) Remin aJng Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents
overboard and to pierside.

To accommodate thie equipment in Hold No. 2, there may be
minor modificctions required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the conterline of the vesfuel (b3etween Frames 9 and 10).

Due re the incinerator installation additional fire protection

will have to b•. yrovided and the ventilation system will have to be modified.
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WMS INSTALIATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 3

Installation uantity Required "
Unit Assumed Unit Cost (estimated Cost ($)SCost Element number of units)

Piping(1 ) Pounds $ 4.S0/Lb. (2)

(Materials and Labor) 1, 930 8,685

Tank Steep Pounds $ .(/Lb.)
(Materials and Labor) 43 2,9

Foundations Pounds $ .92/Lb. (b)(Materials and Labor) 2,620 2,411

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 350 700

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labbor) 35 525

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

passageway)

Welding Feet $ 6.00/Ft.
(Materials and Labor) 150 900

$50. O0/Hr. 750Cutting Hours (Labor) 15 750

>0
= Other Man- $15.00/MH
m'(miscellaneoushmsclan es Hours (Labor) 25 375

handling)

Total Installation Cost ($) 16,794

(1) coppwdre-i a auumd.
(2) Fkimae Includes a fact of 60 added to allow for valves, namps, ftusp. taks-down Jdnu, am.
(3) 0mm-quarw Loch plate &=mod.
(4) Eimat ineludee a factor of 306 added to allw far requiod saucwal sdffteW for proper uppr.
(5) !1matud an the bads of 10% of dte welsh whA bas to be sppotd.
(6) Sawd ce an aumed CUtU4 rate of " f. AV.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

System with Sludge Holding Tank for Black Water/

Holding Tank for Gray Water

-..... Approxim ate
Required DimensionsML x W x H)

Sewage Influent Surge Tank 110 gal. (15 cu. ft.) 2' x 2'x 4'

Galley/Turbid Holding Tank 2063 gal. (276 cu.t.) 7 x 6'x 7x
Sludge Holaing Tank 60 gal. (8 cu. ft.) 2' x 2' x 2'

Grumrn an Unit without
Incinerator One (1) i

Surge Tank Pumps One (1)

Surge Tank Overboard Pump Two (2)

Sludge Transfer Pump One (1)

Galley/Turbid Holding Tank SDischarge Pump Two (2)

Discussion

The system is considered to be a viable candidate.

The components would be located as follows:

(a) The existing 25 gallon Galley Retention Tank located on the
operating level of the Engine Room, in the aft starboard corner, would be re-
tained. The tank has a built-in liquid level controlled discharge pump.

(b) Due to the lack of adequate space in the Engine Room and

for a better piping arrangement, the Sewage Influent Surge Tank, Sludge
Holding Tank, Grumman Unit and Galley/Turbid Holding Tank would all be
located on the starboard side of Hold No. 2. The G/T Holding Tank would be

located where the retention tank is fitted (Frames 10 - 11). The Grumm an
Unit would be located forward of the G/T Holding Tank, with the Sludge Holding
Tank adjacent and outboard (Frames 8-9). The Influent Surge Tank would be
located just forward of Bhd 11 and to Starboard of the ship's centerline (Frames
10 - I) near the G/' Holding Tank. . .. -
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Vessel: WHITE SAGE (133)

System No. 4 (Cont'd) I

I
(c) The independent pumps associated with the tanks would

be distributed in the area between Frames 9 - 10 1/2 Starboard of the ship's
centerline and near the Sludge Holding Tank.

Drainage would be as follows:

(a) All drainage piping aft of Bhd No. 12, sewage as well as
galley/turbid, would be led to Hold No. 2 via separate mains through a new
pipe tunnel passing through the upper part of the Port Fuel Oil Tank (similar
to the existing one which passes through the lower part of the tank).

(b) Sewage would gravitate to the Influent Surge Tank, from
which it would be pumped by the Surge Tank Pump to the Gru•m an Feed Tank.
The Surge Tank would be pumped overboard and to pierside via the tank's over-
board pumps.

(c) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the

Galley/Turbid Holding Tank in Hold No. 2 via the new pipe tunnel through the
Port Fuel Oil Tank mentioned above.

(d) Drains from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention tank.

(e) Remaining Galley/Turbid drains would gravitate overboard
and to their Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents
overboard and to pierside.

To accommodate equipment locations the existing shelving
arrangement along the starboard shell would have to be modified, the ship's
dry stores enclosure would have to be relocated from the ship's centerline
to some place on the Port side, and the ship's stores refrigerator would
have to be moved slightly to Port to clear the Grumman unit. The refrigerator
has its own two air-cooled compressors mounted on top of the refrigerator.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

" WMS No. 4

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

number of units)

Piping(l) Pounds $ 4.50/Lb. 1(08(Materials and Labor) 1,830 8,235

STark Steel Pounds $ .55/Lb. (4)
(Materials and Labor) 4,395 2,418

Foundations Pounds $ .92/Lb. 2,7 5248
(Materials and Labor) 2,705 2, 489

Electric Feet $ 2.00/Ft.,,

Cables (Materials and Labor) 525 1, 050

Miscellaneous
Installations (pumps, Man- $15.0O/MH
motors, skid-mounted Hours (Labor) 50 750
components, etc.)
Access Cuts-iIn hull,
deck plating or Feet $ 1.00/Ft. 35 35
bulkhead to provide - (Labor)
passageway) _ I

$ 6.00/Ft.

Welding Feet (Materials and Labor) 150 900

$ 50.O0/1RC. (6)
Cutting Hours (Labor) 15 750

E Other Man- $15.00/MH
S(miscellaneous Hours (Labor) 375

handling)

Total Installation Cost ($) 17,002

(1) Coppe-ndckc anumnd.
(2) Estimate locdi aa factor of 50% added to allow ix valves, ftans". uttnp, ta.e-dowu Mou. otM.
(3) Qoe-quffter Inz p~ate aamunid.
(4) rmnate Imldes a factor of 30% added to A11ow fo required uk unctral stff fm proper supp••t
(6) Eimated on the baer of 10% of the weight w"ich has to be uppomed.
(6) amed = a assumed outng rate of 50 ft. /h.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

Black and Gray Waters

Approximate
Required Dimensio°s(L x W x H)

Influent Surge Tank 432 gal. (58 cu.ft.) 3'x 3'x 6' - 5" j
Sludge Holding Tank 232 gal. (31 cu.ft.) 3' x 2' x 5' - 6"

Grumm an Unit without
Incinerator One (1)

Surge Tank Pump One (1)

Surge Tank Overboard Pump Two (2)

Sludge Transfer Pump One (1)

Discussion

The system is considered to be a viable candidate.

The components would be located as follows:

(a) The existing 25 gallon Galley Retention Tank located on
the operating level of the Engine Room, in the aft Starboard corner, would
be retained. The tank has a built-in liquid level controlled discharge pump.

(b) Due to the lack of adequate space in the Engine Room
and for a better piping arrangement, the Sewage- Influent Surge Tank, Sludge
Holding Tank, and the Grumman Unit would all be located on the starboard
side of Hold No. 2. The Grumman treatnent sub-system would be located
where the retention tank is presently fitted. The Sludge Holding Tank would
be located just outboard of the Grumman unit. The influent surge tank would
be located just forward of Bhd 11, to starboard of the ship's centerline.

(c) The independent pumps would be functionally located
arround the Grumman unit and Surge Tank.
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Vessel: WHITE SAGE (133')

System No. 5 (Cont'd)

Drainage would be as follows:

I (a) All drainage piping aft of Bhd No. 12, sewage as well as[ • •....•:• Galley/`Turbid, would be led to Hold No. 2 via separate mains through a new ... .

-pipe tunnel passing through the upper part of the Port Fuel Oil Tank (similar
to the existing one which passes through the lower part of the tank).

(b) Sewage and Galley/Turbid drains would gravitate to the
Influent Surge Tank, from which they would be pumped by the Surge Tank Pump
to the Grumman Feed Tank. The Surge Tank would be pumped overboard and

to pierside via the tank's overboard pumps.

(c) Existing galley sink anid deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Influent Surge Tank in Hold No. 2 via the new pipe tunnel through the Port

- Fuel Oil Tank mentioned above.

To accommodate the equipment in Hold No. 2, minor
modifications will be required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10) will have to be moved
further to Plort.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 5

Installation Quantity Required
Cost Element Unit Assumed Unit Cost (estimated Cost W

I number of tnits)

Piping(1 ) Pounds $ 4.5/'Lb. (2) 7(Materials and Labor) 1, 635 7,356

Tank Steel J) Pounds $ .55/Lb. (4)2
(Materials and Labor) 2,170 1,194

Foundations Pounds $ .92/1±). 1,201,3(Materials and Labor) I ,120 1,031

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 450 900

Miscellaneous
Installations (pumps, Man- $15,00/MH
motors, skid-mounted Hours (Labor) 35 525

components, etc.)
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 35 35bulkhead to provide (Labor)

passageway)

Welding Feet $ 6.00/Pt.
(Materials and Labor) 120 720

I Cutting Hours (Labor) 15 750

0

r= Other Man- $15.00/MHS(miscellaneous Mn 1.0M

handling) Hours (Labor) 25 375

Total Installation Cost ($) 12,888

(1) Copper-nickel amwnid.
(2) Estimaw Iz.ludes a facto of 0% added to allow or valves, flanges, fUitus, take-down Joint, am,
(3) On-quter InA plate ausumed.
(4) ,dm•tz Includa• a factm of 30% added to allow for requked strucural stIftenior proper mpupot.
(5) Eadmated on the ba* of 10% of die weight wh has go be supported.
(6) Used oa &a amrased cutdg rafe of 60 ft. /u.
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I
DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

WMS No. 6 Full Volume Flush Gravity Collectiorn/Ho-ding Tank for
Black Water/Grumman Flow Through System with

Sludge Holding Tank for Grny Water

- .Approximate
-Required Dimensions(L xWx H)

-G/T Influent Surge Tank 323 gal. (43 cu.ft.) 3' x 3' x 5'
-- Sewage Holding Tank 722 gal. (97 cu.ft.) 4' x 4' x 6'

Sludge Holding Tank 172 gal. (23 cu.ft.) 2'-6" x 2'-6" x 4'
Optional Combined Sewage/

Sludge Holding Tank 894 gal. (120 cu.ft.) 5' x 5' x 5'

Grumman Unit without
Incinerator One (1)

G/T Influent Surge Tank Pump One (1)

G/T Influent Surge Tank
Transfer pump One (1)

Sewage Holding Tank Overboard
Pump Two (2)

Sludge Holding Tank Transfer
Pump

Discussion

The system is considered to be a viable candidate.

The components would be located as follows:

(a) The existing 25 gallon Galley Collecting Tank located
on the operating level of the Engine Room, in the aft Starboard corner,
would be retained. The tank has a built-in liquid level controlled discharge
pump.

(b) Due to the lack of adequate space in the Engine Room
and for a better piping arrangement the remaining components would all

be located on the starboard side of Hold No, 2. The G/T Influent Surge

Tank would be fitted near the ship's centerline, Just forward of Bhd No. 11.
%The Sewage Holding Tank would be located where the existing retention
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S" I
Vessel: WHITE SAGE (13311

r System No, 6 (Cont'd)

".. ,tank is fitted. The Grumann treatrnent subsystem would be fltte0 forwovd
"}Frames 9-10) with the Sludge Holding Tank forward and outboard.

The Optional Combined Sewage/Sludge; Holding Tank can be
located In place of the Sewage Holding Tank.

(c) The independent pumps associated with the tank" would

be distributed functionally near the eqtipmr:nt served.

Drainage would be as follows:,

(a) All drainage piping aft of Mhd No, 12, mewagc ou c.(A] w,,,
galley/t urbid, would be led to Hold No. 2 via separate mains through A new

pipe tunnel passing through the upper part of the Port Fuel Oil Tank (soimuilarto the existing one which passes through the lower port of the tank).

9 -4
(b) Sewage would gravitate to the Sewage Hiolding Tawk from

which it would beý ptunped overboard or to pkvrsidc by the tank's ovcrbor'd
discharge pumps.

(c) The Sldge iHolding Tank Transfer Pump would Lrwiu~kr
effluent from the tank to the Sewage Holding Tank for discharge ovurb)axcd

and to piersldc via the Sewage Holdilng Tank Overboaxrd Pumps.

(d) Existing galley slnk and deck drains would continue to,

drain to the 25 gollon retention tank frorn which they would be pumped to
the Galley/Turbid Influent Surge rank in Hold No. 2 via the new pipe 1
tunnel through the Port Fuel Oil Tank nievitloned above,

(e) Drain from the drinking fountain on the Main lMck,

Frame 14 ta starboard of ship's centerline would have to be re-routed to
drain into the existing 25 gallon retention tank.

(f) Remaining Galley/Turbid draimn, would gravitate over'oard
and to the G/T Influent Surge Tank in Hold No. 2 via the ewv pilPc tuiianl
indicated above. The tank transfer pump woul( dischargv tic tank contento
to the Sewage Holding Tank for discharge overburxd and to pleuside,
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,' Vessel: WHITE SAGL (133')

System No. 6 (Contcd) V

To accommodate equipment locations the existing shelving
arrangement along the starkaard shell would have to be modified, the ship's
dry stores enclosure would have to be relocated from the ship's centerline to
some. place or- the Port side, and the sfp'a stores refrigerator along the I
-forwatrd bulkhead would have to be moved to Port to clear the Grumman unit.
The rcviquratoý has its own two air-cooled compressors xnounte% on top of

• -the refrlgevator.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 6

Installation Quantity Required

Cost Element unit Assumed Unit Cost (estimated Cost (S)
number of units)

$ 4.50/Lb. (2)
Piping() Pounds (Materials and Labor) 1,830 8,235

Tank Steel3) Pounds $ .5S/Lb. (4)
(Materials and Labor) 3,445 1,895
$ ... /i .

Foundations Pounds $ .92/Lb. (5)"
(Materials and Labor) 1,760 1,620

Electric $ 2.00/Ft.
Cables (Materials and Labor) 450 900

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 50 750
components, etc.) ....
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 35 35
bulkhead to provide (Labor)

passageway)

Welding Feet $ 6.00/Ft.
(Materials and Labor) 150 900

$50.00/Hr.
Cutting Hours (Labor) 15 750

[I0
E te Man- $15.00/MiI

~ micelaeos Hours I(Labor) 25 375
handling) ___ __________

-_.________ -.-- I
Total Installation Cost ($) 15,460

£(1) Coppet-vickel asufmed.

(2) Win= Icudes a factor of SK added to allow tot valves, ampngs, fladnb, I*-.down joint. era.
(3) COc-quartes Loch plaew assurned.
(4) Egmat.e tirludes a factor of 30% added to allow for required usturcal stifimning for proper support,
(8) E( mated on the hba of 10% of the weight which has to be supported.
(6) Based oc an 46e ud a o 0f.Ar



DISCUSSION OF INSTALLATION BASED ON SHIPCHiECKS

Vessel: WHITE SAGE (133')

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

Tank for Gray Water

Approximate

.e.-ired DimensLonj(L x W x

(Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7' x 6' x 7'

Sewage Influent Surge Tank -110 gal. (15 cu. ft.) 2' x 2' x 4'
Fuel Oil Day Tank 25 gal. (3.3 cu. ft.) I'-6" x l'-6"x x

Grumm an Unit with One (1) with One (1)
Incinerator Thiokol Incinerator

Influent Surge Tank Pump One (1)

Influent Surge Tank Overboard

Pump Two (2)

Galley/Turbid Holding Tank
Overboard Pump Two (2)

Discussion

The system is a viable candidate with certain considerations.

The components would be located as follows:

(a) The existing 25 gallon Galley Retention Tank located
on the operating level of the Engine Room, in the aft Starboard corner, would
bu retained. The tank has a built-in liquid level controlled discharge pump.

(b) The Sewage Influent Surge Tank, Surge Tank Pump, and
the tank's o~v,rboard pumps would be located in the Engine Room, Port side
in place ot the existing collecting tank.

(c) The Galley/Turbid Holding Tank would be fitted in Hold
No. 2 where the existing retention tank is located. The Grumm an MSD with
the Incinerator would be located Just forward of the G/T Holding Tank; the
Fuel Oil Day Tank would be located in the Starboard aft corner of the hold
near the G/T Holding Tank.
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Vessel: WHITE SAGE (133')

System No. 7 (Cont'd)

(d) The G/T Holding Tank pumps for overboard/pierside
-discharge would be located inboard of the tank..

(e) In view of the arrangement of the vessel as described in --- v-

the discussion of existing conditions at the beginning of this section, the
incinerator stack run to the weather seems to be severely limited. The only

- apparent solution is to run it up through the Main Deck alongside the port or .. --
starboard sheer leg of the cargo boom tripod support structure. The i

structure legs begin near the overhead in Hold No. 2. Care would have to
be exercised due to tight house access arrangements on the Main Deck and -
the navigational and operations clearance needed. , "

Drainage would be as follows:

(a) Sewage would gravitate to the Sewage Influent Surge tank in A
the Engine Room from which it would be pumped to the Grumman feed tank by ' 1
the surge tank pump. The surge tank would be pumped overboard or to pierside I
by the tank's overboard pumps. The Surge tank pump and the tank overboard/ 9
pierside discharge pump would discharge via the existing pipe tunnel through
the lower part of the Port Fuel Oil Tank.

(b) Galley and Turbid drainage piping aft of Bhd No. 12 would
be led to the G/T Holding Tank in Hold No. 2 through a new pipe tunnel passing 1
through the upper part of the Port Fuel Oil Tank (similar to the existing one
which passes through the lower part of the tank). 1

(c) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via the aforementioned new pipe
tunnel through the Port Fuel Oil Tank.

(d) Drains from the drinking fountain on the Main Deck,
Frame 14, to starboard of ship's centerline would have to be re-routed to
drain into the existing 25 gallon retention tank.

(e) Remaining Galley/Turbid drains would gravitate over-
board and to the Holding Tank in Hold No. 2 directly. The tank discharge
pumps would be capable of discharging the tank contents overboard and to j
pierside.
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Vessel: WHITE SAGE (133')

System No. 7 (Cont'd)

To accommodate the equipment in Hold No. 2, minorI - modifications would be required to the shelving on the starboard side (along
the shell of the vessel); the wire mesh enclosure for the ship's dry stores
on the centerline of the vessel (between Frames 9 end 10) would have to be
moved to port of the ship's centerline; the ship's stores refrigerator along
the forward bulkhead would have to be moved to port to clear the Grumman
unit. The refrigerator has its own two air-,ooled compressors mounted on
top of the refrigerator.

Due to the incinerator installation additional fire protection
will have to be provided and the ventilation system for Hold No. 2 will have

to be modified.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 7

Installation i A d t Quantity Required '-
Unit Assumed Unit Cost (estimated Cost ($)number of units)

$ 4.5O/Lb. )
Piping(1) Pounds (Mate/ial 3,775 16,988(Materials and Labor)

Tank Steel) Pounds $ 5 5/Lb. (4)(Materials and Labor) 2,525 1,389

Fn$ .92/Lb.
Foundations Pounds (Materials and Labor) 1,505 1,385

Electric $ 2.00/Ft.Feet 3 75 750Cables (Materials and labor)

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 40 600
components, etc.)
Access Cuts (in hull,

deck plating or Feet $ 1.00/Ft. 35 35
bulkhead to provide (Labor)
passageway)I

$ 6.00/Ft.
Welding Feet $600Ft 810(Materials and Labor) 135

$50.00/Hr. (6)
Cutting Hours (Labor) 15 750

0
o Other Man- $15.0O/MHS(miscellaneous Mn 1,0M

h(islan es Hours (Labor) 25 375
handling)

Total Installation Cost ($) 23,082

(1) Copper-nickel auumed.
(2) Esdmate includes a factor of 500 added to allow for valves, flanges, Atdng, take-down jodnat, etc.
(3) Oae-quarter inch plats assumed.
(4) E•amate Includes a factor of 30% added to allow for requircd stuctral dffa•t% for proper support.
(5) Estimatnd on the basds of 1016~ of the weight which has to be supported.
(6) Based on o aassuedcutdng rate of 0 ft./hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCI-IECKS_

Vessel: WHITE SAGE (133')I
WMS No. 8 Full Volume Flush Gravity Collection/Grumman Flow Through

System with Sludge Incinerator for Combined
Black and Gray Waters

j Approximate

Reuired Dimensions (L x W I

Influent Surge Tank 432 gal. (58 cu. ft.) 3'-9" x 4'x 4'
SFuel Oil Day Tank 25gal. (3.3 cu. ft.) l'-6"x V'-6"xi'-6"

-Grurm an Units with One (1) with
Incinerators One (1) Thiokol Incinerator

i Influent Surge Tank
I Pump One (1)

Influent Surge Tank
Overboard Pumps Two (2)I Discussion

, The system is a viable candidate with certain considerations.

I The system is very similar to System No. 7 except that the
Galley/Turbid Holding Tank and its overboard/pierside discharge pumps have
been deleted.

The components would be located as follows;

(a) The existing 25 gallon Galley Retention Tank located on the

operating level of the Engine Room, in the aft Starboard corner, would be
retained. The tank has a built-in liquid level controlled discharge pump.

(b) The Influent Surge Tank, Surge Tank Pump, and
the tank's overboard pumps would be located in the Engine Room, Port side
in place of the existing collecting tank.

(c) The Grumm an MSD with the incinerator would be located
in Hold No. 2 in place of the existing retention tank.
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Vessel: WHITE SAGE (133')

System No. 8 (Cont'd)

(d) hi view of the arrangement of the vessel as described in

the discussion of existing conditions at the beginning of this section, the
incinerator stack run to the weather seems to be severly limited. The only
apparent solution is to run it up through the Main Deck alongside the port or

starboard sheer leg oi the cargo boom tripod support structure. The

structure legs begin near the overhead in Hold No. 2. Care would have to

be exercised due to tight house access arrangements on the Main Deck and

the navigational and operational clearances needed.

Drainage would be as foliows:

(a) Sewage and Galley/Turbid water would go to the Influent

Surge Tank from which it would be pumped by the surge tank pump to the
Grumman feed tank via the existing pipe tunnel through the Port Fuel Oil

Tank. The Influent Surge Tank overboard pump would discharge overboard/
pierside via the same pipe tunnel to the existing connections.

(b) The effluent from the existing 25 gallon Galley Sink/de ck

drain collecting tank would be pumped to the influent surge tank.

(c) Drains from the drinking fountain on the Main Deck, Frame

14, would have to be re-routed to drain into the 25 gallon collecting tank.

To accommodate the equipment in Hold No. 2, shelving may

have to be modified and the wire mesh enclosure for ship's dry stores may

have to be moved to port.

Due to the incinerator installation additional fire protection

wili have to be provided and the ventilation system for Hold No. 2 will have

to be modified.

I
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 8

Installation Quantity Requirsd

Cost Element Unit Assumed Unit Cost (estitmated Colt (6)

T1 I-__ _____ numbor of un1lti)

Piping(') Pou $ 4.50/Lb 5 0(Materials and labor) I, 0 t, 4JU

Tan3k Stee(. Pouns $ S5/Lb, -4)
T (Materials and labor) 1,415 77-9

I ' $ ~~. 92/Lb. '"--

Foundations Pounds .92/Lb. a
(Matri&~Js and Labor) ~ ,(

Electric Feet $ 2.00/Ft.
Cables (Materials and Tabor) 4

Miscellaneous ...
Installations (pumps, 1.11 n- $15.00/Mfl
motors, skid-mounted Hours (Labor)
components, etc.)..---.-

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

Welding Feet $ 6.00/Ft. Ulu
(Materiale and Labor)

$50 0. 00/Hr 11. i

Cutting Hours (Labor) 75U

0
= Other
1 (miscellaneous Man- S15.00/' Ihnli Hours (Labor) 25 3 7,Si handling)

Total Installation Cost ($) ] , 3(J2

(1) Cappel-nikel ams4.
(2) E•idat includea a faewt, of 5A addbd to allow Sbr valvim, l•auge, ft•inp,. Edm-aowa ji , •U.i,
(a) t.e-quaut"c Irnh 1f,,u Uarz d,.
(4) •rAe LwbludeA a factor of 3016 added to llow for rqut•d twxnUual lUflfaang to, ; aplup~wt.
(5) M'&trd otba&*of10VIoof thewdgbtublchbas o boupportod,
(6) SAWan danansumedcudvuhg rawteof 0ft.A/hr.
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DISCUSSION OP INSTALLATION BASED ON SHIPCHECKS
t.

Vessel: WHITE SAGE (iS3')

WrMS No. 9 JERED Reduced Volume Flush Vacuum CollectIon/Holding
Tank for Concentrated Black Water/Holding Tank

for Gray 'Water

Approximate

ReLfuircd DHnensionW•. x Wx H

Vacuumu ColLRctlon Tank 30 gal. (4.4 cu.ft.) 16" dia. x 38" H
Snntcary lioldhig Tank 200 gal. (27 cu.ft.) 3' x 3' x 3'
SGalley/Tbrbid Ilolding Tank 2063 gal. (276 cu.ft.) 7' x 6' x 7'

Sanitary |loldlng "ank
Overboard 'uraps Two (2)

(Galley/Turbid hilding Tank
Overboard Pwylph Two (2)

"*'hi aytstcm L. considered to be a viable candidate.

A frvch water sanitary flushing system would be required.

Thie component,; would be located as follows:

(a) The Va'cuum Collection Tank and Its puImps would be
located j the F~ngine Room, port side, where the existing collection tank is
fitted.

(h) The Sanitary Hiolding Tank and its overboard pumps

would be located JuAL aft of the vacutun collection tank.

(c) ;ie Galley/Turbid Holding Tank and Its overboard
dischargc j)uraps would be located in Hold No. 2 in place of the existing
retmntion tank.

(d) The cxistirg 25 gallon Galley Retention Tank located on
the olui, 0t in- ,/ev(J of 0hC E)"j';tnc lRoom in Itile aft Starlbard corner, would be
rttainzed. The tuni. has a Iufltin liclud )evel controlled disciharke pump.
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Vessel: WHITE SAGE (133')

. System No. 9 (Cont'd)I

Drainage would be as follows;

(a) Sewage would be collected in the Vacuum Collection Tank
and transfered to the Sanitary Holding Tank. The holding tank discharge
pump's discharge line would be led to Hold No. 2 via the existing pipe tunnel
passing through the lower inboard side of the Port Fuel Oil Tank. From there
it would run to the existing overboard shell connection and to the existing
weather deck discharge connections to pierside, port and starboard.

(b) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the
Port Fuel Oil Tank similar to the existing one, but located through the upper
part of the tank.

(c) Drain. from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallor retention tank.

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside.

To accommodate the equipment in Hold No. 2, there may be
minor modifications required to the shelving on the starboard side (along
the shell of the vessel) and the wire mesh enclosure for the ship's dry stores
on the centerlinc. of the vessel (between Frames 9 and 10).
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 9

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

number of units)
(2)$ 4. SO/ILb. Z::

Plping(1 ) Pounds (Materials and Labor) 1,120 5,040

Tank Steel(3 Pounds $ .55/Lb. ()(Materials and Labor) 4,260 2,343

n$ .92/Lb. ()

(Materials and Labor) 2,425 2,231

Electric Feet $ 2.00/Ft. 1 0,
Cables (Materials and Labor) 300 .600 4

Miscellaneous
Installations (pumps, Man- $15 .00/MHI
motors, skid-mounted Hours (Labor) 35 52,5

components, etc.) _

Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 50 5"
bulkhead to provide (Labor)
passageway) ..... _ ,_._

W$ 6.00/Ft. 135
Welding Feet (Materials and Labor) 135 810

$$o. 00/Hr. ()
Cutting Hours (Labor) 15 750_

SOther Man- $15. 0/MIIH

(miscellaneous Hours (Labor) 25 375
handling)

Total Installation Cost ($) 12,724

(1) Copps-alckel anunmed.
(2) EatirsAte iuLndIMO a factor of 601h added to Allow fr valVeS. fllngeS, fR81 t:k-down Joints, aw .
(3) w-quarte. inch plate assumed.
(4) mimate Mbldae a factor of 30% added to allow foa required stimututal stiffearng for proper guPport.
(5) ExI~mated on the basis of 201b of Whe waetgbt whkic has to be supported.
(6) Based an an amed cuttng rate of So fthr.A.

62



DISCUSSION OF INSTALLATION BASED ON 6HIPCHECKS

Vessel: WHITE SAGE (133')

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

" • ..... Approxiinate
:E~ red•i• Dimensions (L x W x H)

Vacuum Collection Tank 120 gal. (18 cu. ft.) 2dia. x 5'-9" L
Galley/Turbid Holding Tank 2063 gal. (276 cu. ft.) 7' x 6' x 7'
Incinerator Feed Tank (Sludge) 50 gal. (6.5 cu. ft.) 2'-6" x 1' x 2'-7
Fuel Oil Day Tank 22 gal. (3.0 cu.ft.) 1'-6" x 1'-6" x 1'-6"

Incinerator .-One (1) Thiokol

'.Vacuum Collection Tank Over-
"board Pump One (1)

t

G/T Holding Tank Overboard Pump Two (2)

C.- :.Discussion ".

The system is considered , be a vi-ble cand-.date.

A fresh water sanitary flushing system will be required.

The components would Le located as follows:

(a) The Vacuum Collection Tank and its pumps would be located

in the Engine Room, port side, where the existing collection tanuk is fitted.

(b) The incinerator and blower would be fitted aft of the VCT.

The fuel oil day tank would be located on the Engine Room
forward bulkhead near the VCT.

The incinerator stack would go up the ship's stack alongside
the diesel engine exhausts.

(c) The Galley/Turbid Holding Tank would be located in Hold
No, 2 in place oi the existing retention tank. Its overboard punmps would be

located inboard of the tank.

(d) The existing 25 gallon Galley Retentior Tank (with internal
sump pump) located In the starboard aft corner of the Engine Room would be
retained.
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Vessel: WHITE SAGE (133')

System No. 10 (Cont'd)

Drainage would be as follows:

(a) Sewage would be collected in the Vacuum Collection Tank
- __• (VCT) and transfered to the incinerator via the feed (Sludge) tank.

(b) The VCT would be pumped overboard and pierside by its
overboard pump via the existing pipe tunnel through the lower part of the
Port Fuel Oil Tank to the existing connections in Hold No. 2.

(c) Existing galley sink and deck drains would continue to
drain to tae 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the
Port Fuel Oil Trnk similar to the existing one, but located through the upper
part of the tank.

(d) Drain from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into

the existing 25 gallon retention tank.

(e) Rem aining Galley/Turbid drains would gravitate overboard
and to the Holoing Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside.

To accommodate the equipment in Hold No. 2, there may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclsoure for the ship's dry stores
on the centerline of the vessel (between Frames 9 and 10).
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 10.

It i Quantity Required
Unit Assumed Unit Cost (estimated Cost (S)

Cost Element number of units) _____

Piping(l) Pounds (Materials and Labor) 2.025 9,113

(" Pu $ .S5/tb. (4)
Tank Steel ( rands Materials and labor) 3,780 2,079

$ .92/Lb.
Foundations Pounds (Materials and Labor) 2,457 2,277

Electric Feet $ 2. O0/Ft.
Cables (Materials and Labor) 250 500 I -

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 25 375
components, etc.) ___

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

$ 6.00/Ft.
Welding Feet (Mate'al and Labor) 130 780

$50.00/Hr. (6)
Cutting Hours (Labor) 15 750

o Other Man- $lS.00/M2-
S(miscellaneoushandling) Hours (Labor) 25 375

Total Installation Cost ($) 16,299

(1) coppe-Alckl &suud..
(2) Esit lud a factor of 50% added to allow for valves, flanges, fit'tigs, tak-down joins. etc.
(a) One-quarter fndb plate psrna'.
(4) Fglnmaw Inchde a factor of 30% added t allow fot required sttuctural sUffealng for proper support.
(5) f1mated an dte bads of 10% of dte welght which has to be supported.
(6) kA u6 an a&wned cu"ng rats of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

for Gray Water

Approximate
Required Dimensions (Lx W xH)

Vacuum Collection Tank 30 gal. (4.4 cu. ft.) 16" dia. x 38" L
Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7' x 6' x 7' i
Evaporator (GATX) One (1) - 80 gal.
Catalytic Oxidizer One (1)
Galley/Turbid Holding Tank

Overboard Pumps Two (2)

Discussion

The system is considered to be a viable candidate.

A fresh water sanitary flushing system would be required,

The equipment would be located as follows:

(a) The Vacuum Collection Tank and its pumps would be
located in the Engine Room, port side, where the existing collection tank
is fitted.

(b) The GATX Evaporator would be located just aft of the VCT.

(c) The existing 25 gallon Galley Collecting Tank located in
the starboard aft corner of the Engine Room would be retained. The tank has
a built-in liquid level controlled discharge pump.

(d) The Galley/Turbla Holding Tank would be located in Hold
No. 2 in place of the existing retention tank. Its overboard pumps would be
located inboard of the tank.

L 6



Vessel: WHITE SAGE (133')

System No. 11 (Cont'd)

Drainage would be as follows:

(a) Sewage would be collected in the Vacuum Collection I
Tank (VCT) and transfered to the evaporator.

(b) The pumps forming a part of the VCT assembly would
discharge the sewage overboard or pierside via the existing pipe tunnel passing
through the lower part of the Port Fuel Oil Tank to the existing connections in
Hold No. 2.

(c) Sludge from the evaporator would be pumped overboard/
pierside by its own pump via the same route as for the VCT.

(d) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a now pipe tunnel through the

" ~Port Fuel Oil Tank similar to the existing one, but located through the upper

(e) Drain from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's cocterline would have to be re-routed to drain into

* -the existing 25 gallon retention tank.

(f) Remaining Gailey/Turbid drains would gravitate overboard
and to the H-lolding Tank in Hold No, 2 via the new pipc tunnel indicated above.
The tank discharge pumps would be capable of discharging the tank contents
overboard and to plerside.

To accommodate the ediuipment in 1Hold No. 2, there may be 1
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10).

I9
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WMS INSTALLATION COST ESTIMATES

Voice! WhITE SAGE (133'1

WMS No. 1

InstalationQuantity Required

CotUnmn nf 'Assumed Unit Cost (estimated cost )

Piping'' Pounds $aoll 4.5/Lb l~) I 280 5,760

- (Matorialit and tabor)

Thk ot' ounduln lwds- $ 921- ,34 ,5
(M4aterials and l.Abor) 350194

£Incttiv r'oot $ 2.00/1i. 40000
Cables (Matoflals; and tAbor)20

2Z ~ ~ ~ ~ 6.0 Mu,01 aniou-
lnstallations (pumps, MOcii- 61'.0/

otorn, ukad-muunt'4d fourp (Iabvir) 20 300

GAccUss U. 1.- L',

dock g'4lnhirj or 1,9 .00/11. -60

huikhaad to provi'Jo - lib)
WO

Wedn ot (Mntorlolso end LAbo~r) U0 0UO

(Iscu lttifiw ~ Ii'l *'O U /ili 'I
I Iut1 (46a23V

Iwo~ t-.n toltu cu,

4 dl1g --104 (iaUw 10)ffit a~e 11 I tila ivl"arimt 1us of 6. 144je tu allw An awaive, Dftijj B'tugW uhdu 4wu )'Auw, ii,
it) I144flI li% i $e141 .1 4a Swr"N uI'%,

(0 iu-i s"I 5rhfl "ta Vtd' wfhiA us&.4

UK3L 'm ______ww
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

WMS No. 12 JERED Reduced Volume Flush Vacuum Collection/Holding
Tank for Concentrated Black Water/Grunmman Flow

Through Sys.'m with Sludge Holding Tank for Gray Water

Approxim ate

:Requ._d Dirnernsions (L x W x H)

Galley/Turbid Influent Surge
Tank 32V gal. (43 cu. ft.) 3'-6" dia. x 5' H

Sludge Holding Tank 172 gal. (23 cu. ft.) 2'-6" x 2'-6" x 4'
Sewage Vacuum Collection

Tank 30 gal. (4.4 cu. ft.) 16" dia. x " L
Sewage Holding Tank 200 gal. (27 cu. ft.) 3' x 3'x 3'

Grumman Unit without
Incinerator One (1)

Sewage Holding Tank Over-
board Pump, Two (2)

Sludge Holding Tank Transfer
Pump One (t)

Influent Surge Tank Transfer

Pump one (1)

Iafluent Surge Tank Pump One (1)

Dtscugswtn

The system It considered to be a viable candidate.

A fresh water sanitary flushing 6yatem will be required.

The cumpr"', tz would be located " follows:

ýa) The Galley/Turbid lanfluent Surge Tank and its poamps would
be iLc,.ea: in the Engine Room, purt dide, hi plact uf the, existiog collection
caik.

i e r(b) The Vat uum Collec•tion Tank ad purmpa would be acarvtd

IIf-t ote H



Vessel: WHITE SAGE (133')

System No. 12 (Cont'd)

(c) The Sewage Holding Tank would be located aft of the VCT.
The tank overboard pumps would be located forward and inboard of t.e Sew age
Holdinz Tank.

(d) The, existing 25 gallon Galley Retention Tank located in
the starboard aft corner of the Engine Room would be retained. The tank has
a built -in liquid level controlled discharge pump.

(e) The Grumman MSD, Sludge Holding Tank and its transfer
pump would be located in Hold No. 2 in place of the existing retention tank.

Drainage would be as follows:

(a) Sewage wo, ld be collected In the Vacuum Collection Tank
and transfered to the Sewage Holding Tank which would be pumped overboard
or to pierside by the overboard pwnps via the existing pipe tunnel through the
Port Fuel Oil Tank to Hold No. 2 and then overboard using the existing
connections.

(b)' The 25 gallon Galley Retention Tank would discharge to the
G/T Influvnt rurge Tank. The remaining G/T drains would gravitate to the
tank. All gray water would *lso be capable of being discharged or gravitated
overboard,

(c) Drains from the drinking fountaLn on the Main Deck, Frame
14, would have to be re-routed to the 25 galion retention tank.

(d) T1w Surge Tank Tramsfer Pump would pump from the tank
to the Sewage Holding Tank for discharge overboard or to pleralde.

(e) The Surge Tank Pump would discharge to the Grumman
Fecd Tank in Hold No. 2 via the aforementioned existing ptpo tunnel.

(f) The Sludge holding Tank would bW pumped back to the
Sewage Ilktldng rank for off-loading via the afoirencatiunv-d existing pipe tunnel.

To accommodate the. 1 euipment in Hold No. 2 the shelving
along thk starboard side would rcquire modlicatiom as weU as the wire mesh
dry stores enclosure oat 1w ship's cvnterline.
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WMS INSTALLATION COST ESTIMATES

vessel WHITE SAGE (133')

WMS No._ 12
13~ T IQuantity RequirediInstallationud csWCost ~ni Elesstumed~ Unit Cost (eutirnated Ct()

r-s Elmn __________nmber of unito)

Pipi ng (1 ) PourAc ,5 ,7(Materialsand Labor) 1.0517

Ta5nk Stoefl'3  Pounds 2, 410 14 326(Mtitrilao arid Labor) I__ _

Foundationis P'ounds(~tei1uadLb~ 1,23S 1,137

at creot 5 2.00/7t -~~Li~)32565(Ntotorltole v u I-

motorroF, *k id -mountod HioUtfo (Labo'r) J 40 ] 0

deck plating or Fma 0 .0o/1.
bulkhead to provJi4(

Welding 640 1

~an~in~j. [I...W~d~t * 1,, snuf .*e, * on 1AW. .s 4*tf

TW ff16 3e.p *.A4 Cob .j, oul ~***

(P) glWki-W fii'm~ a (6tow of k4 &44W aj ~w 06v#pw twk, AoW" Iit.p, Wdodvvti Mu l,

(4) 9IRNMuiiIMAIA'ii!i a Iu-kle -011 "-4w~ 6) 0110-- f0 tfta~dvvoj h-qipj VgJNWMfrij hip 1**w9 Ownf
(4) hu"WA4 emt 660 basi 9f. 1 69~t4 W401 WWII tiA bu# w. We "1w,~
(4) M~www a M hvft thw eft mhII 4(W



DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel; WHITE SAGE (133')

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

Concentrated Black Water and Gray Water Sludge

Approximate

Reguired Dimensions (LxW x H)2

Galley/Turbid Surge Tank 323 gal. (43 cu.ft.) 3' -6" dla. x 5' H
Vacuum Collection Tank 30 gal. (4.4 cu. ft.) 16" dia. x 38" HI-
Fuel Oil Day Tank 40 gal. (5.3 cu. ft.) 2' x 2'x l'-6#f

Grunmman Unit with One (1) withi
Incinerator One (1) Thiokol Incinerator

Galley/Turbid Surge Tank
Ovwrboard I'vinp One (1)

(/T Surge "'unk P'uzmp One (1)

'1'hv iy~tv:n in a viable candidate with certain conLderetioritk,

A frcuhi watrj m4anitary flurililn syiteml would bc I vuirvi'O.

.I./T ttlponmmuueiiu wouW b, loi4d as Atllowr:

.. .L 1_i~�i,(0) "'11 1;ulh'y/'luz1lld ui-gC' TWik Would b•. # WodiCJ In the. l
• . ngllowl l'i, Pvrt iltJ, In pl]c' ouf 04,, cxintUig s:uiletiwon rink. 'I'l_, lunk
0 v c 46.99 pU0l!i would be filled uubo_&r'J of the I il-,

J'i) 'h1, V-Cumui (0oliti•L a"lk uAlw fti* pumpItp Wvuld he
I'LL Mvd ljift 4~ el ('JK C;/'|' Sklt TIVik,

(t) "1%e ~ 2 €l tll b ialwoi 011!rYIke"i!tuflitoil) Tfl'kd Irh-vat1vi!

04 !_h MirA d ,ol 1,i r of ilke ;p!!y.wio JRon!i would !1w rv•,aw!!lj, 'I'tw tmiik 1a4o

v Wjuil11 " 1, 1i11uhl h-VI' (.gilo iil'ltd qluf..Ilui. jKilu11p.
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Vessel: WHITL SAGE (133')

System No. 13 (Cont'd)

't; The Grumman MSD with the incinerrtor would be located
on the Starboard side of Hold No. 2 in place of the existing reteation tank.

(e) In view of the arrangement of the vessel as described in
the discussion of existing conditions at the beginning of this section, the
incinerator siack run to the weather seems to be severely limited, Th,. only
apparent solution is to run it up through the Main Deck alongside the port .Ir
starboard sheer leg of the cargo boom tripod support structure. The structure
legs begin near the overhead in Hold No. 2. Care would have to be exercised
due to tight house access arrangements on the Main Deck and the navigational
and operational clearances needed.

Drminae would be as follows:

(a) Sewage would be collected in the Vacuuam Collecting Tank
for raarsfer to the Grumman Sludge Feed Tank or to overboard and plerside.
Piping from the VCT pumps would pass into Hold No. 2 via the existing pipe
tunncl Ithrough the low r part of the Port Fuel Oil Tank. The exisWIng over-
board and pierside connections would be re-used.

(b) The existing 25 gallon Galley Retention Tank would dis -
charge into the G/T MIluent Surge Tank. Remaining G/T drains would
gravitate to the surge tank.

(c) Drain from the drinking fountain on the Main Deck, Frame,
'4, would have to be re-routed to ttt 25 gallon retention tank.

(d) The G/T Surge Tauk P'rnp would discharge to the Grumman
feed tank .4a the aforementioned pipe tunnel to Hold No. 2.

The ,/T Surge Tank Ovtrboard Pump would discharge via the
sune pipe tuimel to Hold No. 2 and then to the existing overboard and pierside
connections.

!. accommodate the equipmens&, In Hold Yo. 2, the shelving along
the starboard shell will have to be moditet asad the shipo stores wire mesh
enclosure on the centerline moved to port.

Due to the incinernmr.r installation addtlorsal re protection

N41 have ix) b providted anA -Ue vontll=aton ayyari for Wild No. 2 will have
to be modIfied.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 13

Installation Quantity RequiredCotlstlltin~emnt unit Assumed Unit Cost (estimated cost($ ,

number of units)j

$ 4.5/Lb.(2)

Piping Pounds (Materials and Labor) 2, 130 9,585 J

(4)$ .55 l... ,
Tank Steelp Pounds (Mae5/ls n1,255 691(Materials and Labor)

F o u nd a i o n s o u n d s $ . 9 2 / L b .
Foundations Pounds (Materials and Labor) 950 874

Electric $ 2.00/Ft.Fe 200 400
Cables (Materials and Labor)24

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 25 375
components, etc.)
Access Cuts (in hull,

deck plating or Feet $ 1.00/Ft. 50 50
bulkhead to provide (Labor)
.pssageway)

Welding Feet $ 6.00/Ft. 90 540
(Materials and Labor)

$50.00/Hr. (6)

Cutting Hours (Labor) 15 750

> - - - -- - --- - - - -

SOther Mn. $5 OMS(miscellaneous n. $1.O/H
Hours (Labor) 25 375

handling)

Total Installation Cost ($) 13,640

(1) Cuppu-cskal auumnd.
(2) 6liats Lnolud a flacic of 5D0 added to allow In valvus. flanSee, fttimp, taun-down JL:n, st.
(9) Qme-quvzt inc pbigt xamnxd.
(4) Iznaw Loolud" a factor of 30% added t all tow fomulfmd •ucral sdkffetl IN p-opes sipr.
(A) f .tiad ona ibais of 1006 of Lbe wdd~t whkb hbs to be oupported.
(06) Based op an samed ci rate of 5o ft. Aa.

112_ _ __
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

. .. for Gray Water

Approxim ate
Required Dimensions (L x W x H)

Sewage Holding Tank 232 gal. (31 cu. ft.) 2'x 3'.x 5'-6"Galley/Turbid Holding Tank 2063 gal. (276 cu. ft.) 7' x 6'x 7'

Sewage Holding Tank
Discharge Pumps Two (2)

Galley Turbid Holding
Tank Discharge Pumps Two (2)

Macerator/Transfer Pumps Three (3)

The system is considered to be a viable candidate.

A fresh water sanitary flushing system would be required.

"The components would be located as follows:

(a) Sewage Holding Tank in the Engine Roum, Port Side, Frame14, just aft of location of existIng collecting tank.

(b) Sewage Holding Tank Discharge Pumps (overboard/plerslde)
just fwd of the tank.

(c) Gallcy/Turbid Holding Tank in Hold No. 2, Starboard side,
in the location of the existing retention tank.

(d) Galley/Turbid Holding Tank Discharge Pumps (overboard/
pierside) just forward of the tank.
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Vessel: WHITE SAGE (133')

System No. 14 (Cont'd) i

(e) The existing 25 gallon Galley Retention Tank located on 1
the operating level of the Engine Room, in the aft Starboard corner, would be
retained. The tank has a built-in liquid level controlled discharge pump.

Drainage would be as follows:

(a) Sewage would be pumped to the Sewage Holding Tank by
macerator/transfer pumps. The tank discharge pump's discharge line would I
-be led to Hold No. 2 via the existing pipe tunnel passing through the lower
inboard side of the Port Fuel Oil Tank. From there it would run to the
existing overboard shell connection and to the existing weather deck discharge
connections to pierside, port and starboard.

(b) Existing galley sink and deck drains would continue to
drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the
Port Fuel Oil Tank similar to the existing one, but located through the upper
part of the tank.

(c) Drains from the drinking fountain on the Main Deck, Frame
14 to starboard of ship's centerline would have to be re-routed to drain into the
existing 25 gallon retention tank.

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pump would be capable of discharging the tank contents
overboard and to pierside,

To accommodate the equipment in Hold No. 2, thcrc may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10).

84
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I WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 14

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

number of units)

$ 4.50/Lb. ( 4Pipina(l) Pounds 1MtrasadLbr , 0004,0

(Materials and Labor) 4,430 2,437

$ .92/Lb.
(Materials and Labor) 2,475 2.277

Foundations Pounds 2452 7

Electric Feet $ 2. O0/Ft.
Cables (Materials and Labor) 250 500
i Mi scella neou s

Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 35 525
components, etc.)
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 50 50
bulkhead to-provide (Labor)
passageway) _

$ 6.00/Ft.
Welding Feet $60/t(Materials and Labor) 95 570

$50.00/Hr. (U)Cutting Hours (Labor) 15 750

0 ---- ----------- -- -- -- -- -- -- -- -- ----------------------------------- -- -- ---Other Man- $15.0O/MH
h an eous Hours (Labor) 25 375handling)

Total Installation Cost ($) 11,984

(1) Copper-nickel auumed.
(2) Odmate Includes a factor of 50 added to allow for valves, flanges, fitngs, take-down Jots, *tc.to
(3) Cue-qa•a•er inch plate asumed.
(4) Estimate includes a factor of 30% added to allow for required suctural stiffen"n for proper support.
(5) E.•mated on t be b of 1ol of the weight which has to be supported.
(6) Daad an an amirmed cutting rate of 50 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

Approximate
Required Dimensions (L x Wx H)

Incinerator Feed Tank 50 gal. (6.7 cu. ft.) 2'-6" x 1' x 2-7
Galley/Turbid Holding Tank 2063 gal. (276 cu. ft.) 7'x 6' x 7'
Fuel Oil Day Tank 22 gal. (3 cu. ft.) 1'-6"x l'-6"x 1'-6"

Incinerator Ope (I) Thiokol
Incinerator Feed Pump One (1)

Inciacrator F.ed Tank
Overboard Pump One (1)

Galley/Turbid Holding Tank
Overboard Pump Two (2)

Macerator/Transfer Pumps Three (3)

Discussion

The system is considered to be a viable candidate.

A tresh water sanitary flushing system would bc required.

The component.s -Juld be located as follows:

(a) The Incineratox Feed Tank and feed pump would be located
in the Engine Room, port side, where the existing collection tank is fitted.

(b) The incinerator and blower would be located aft of the
Incinerator Feed Tank.

The fuel oil day tank would be located on the Engine Room
forward bulkhead near the feed tank.

The incinerator stack would go up the ship's stack alongside
the diesel engine exhausts.
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Vessel: WHITE SAGE (133) I
System No. 15 (Cont'd) 1

(c) The existing 25 gallon Galley Retention Tank located in the
starboard aft corner of the Engine Room would be retained. The tank has a
built-in liquid level controlled discharge pump.

(d) The Galley/Turbid Holding Tank and its discharge pumps
would be located in Hold No. 2 in place of the existing retention tank. -

Drainage would be as follows:

(a) Sewage would be pumped by the macerator/transfer pumps
to the Incinerator Feed Tank and fed to the incinerator.

(b) The Incinerator Feed Tank would be pumped overboard and j
pierside by its overboard pump via the existing pipe tunnel through the lower
part of the Port Fuel Oil Tank to the existing connections in Hold No. 2.

(c) Existing galley sink and deck drains would continue to drain

to the 25 gallon retention tank from which they would be pumped to the Galley/

Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the Port Fuel
OUl Tank similar to the existing one, but located through the upper part of the
tank.

(d) Drains from the drinking fountain on the Main Deck, Frame

14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention. tank.

(e) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.

The tank discharge pump would be capable of discharging the tank contents

overboard and to pierside.

To accommodate the equipment In Hold No. 2, there may be
minor modifications required to the shelving on the starboard side (along theI• shell of the vessel) and the wire mesh enclosure for the ship's dry stores on I
the centerline of the vessel (between Frames 9 and 10).
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 15
Quantity Required C

instalemen Unit Assumed Unit Cost (estimated Cost ($)Cost Element number of units)
S(2)

$ 4.50/Lb.
Piplng Pounds (Materials and Labor) t, 875 8,438

• .. .. . ..$ .. _,b

Tank Steel) Pounds $ .55/Lb. 4 5220(Materials and Labor) 2,

- = -- _ , F $ . 92/Lb. (

Foundations Pounds 2,9 .92,1.(5(Materials and Labor) 2,390 2, 199

Electric $ 2.00/Ft. 600Feet 300 600
Cables (Materials and Labor) 30

Miscellaneous
Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 25 375
components, etc.) __

Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 50 50
bulkhead to provide (Labor)
passageway) .

$ 6.00/Ft.
Welding Feet (Materials and Labor) 130 780

$ 50. 00/Hr. 0•)
W Cutting Hours $5.0/r)i 750S(Labor) 1 5

>------------------------------------------------- ------ - -- -- -- ---- -- -- -- --

E Other Man- $15.00/MIvH
S(miscellaneous Hours (Labor) 25 3 75

handling) __ ________

Total Installation Cost ($) 15, 787

(1) Coper-lck,•eil amumed,

2) tmate lrd xlu factor of Wo, added to allow for valves, flanges, fttin. take-down Joint, etc.
(3)Onequaterinch p steasumed.

S(4) E~mate•includes a factor of 307.~ added to allow for required structural stiffening for proper support.
(5) Estnata on the bads of 100h of the weight which has to be supported.
(6) Based n an assumed cuttng r4t. of o0 ft. /hr.

92



DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (1339)

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

for Gray Water

Approximate

Required Dimensions (L x W x H)

Galley/Turbid Holding Tank 2063 gal. (276 cu.ft.) 7' x 6' x 7'

Evaporator (GATX) One (1) - 80 gal.
Catalytic Oxidizer One (1)

Galley/Turbid Holding Tank
Overboard Pumps Two (2)

Macerator/Transfer Pumps Three (3)

Discussion

The system is considered to be a viable candidate.

A fresh water sanitary flushing system would be required.

The equipment would be located as follows:

(a) The GATX Evaporator and its catalytic oxidizer would
be located in the Engine Room, Port side, in place of the existing collecting
tank.

(b) The existing 25 gallon Galley Retention Tank located in
the starboard aft ,orner of the Engine Room would be retained. The tank has
a built-in liquid level controlled discharge pump.

(c) The Galley/Turbid Holding Tank would be located in Hold
No. 2 in place of the existing retention tank. Its overboard pumps would be
located inboard of the tank.

Drainage would be as follows:

(a) Sewage would be collected and discharged to the evaporator i
by macerator/transfer pumps.
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Vessel: WHITE SAGE (133')

System No. 16 (Cont'd)

(b) The macerator/transfer pumps would also be capable of
discharging directly overboard or to pierside via existing connections.

(c) Sludge from the evaporator would be pumped overboard

by the evaporator's sludge pump.

(d) The overboard and pierside discharge piping would pass
from the Engine Room to Hold No. 2 via the existing pipe tunnel in the lower
part of the Port Fuel Oil Tank.

(c) Existing galley sink and deck drains would continue to

drain to the 25 gallon retention tank from which they would be pumped to the
Galley/Turbid Holding Tank in Hold No. 2 via a new pipe tunnel through the

Port Fuel Oil Tank similar to the existing one, but located through the upper
part of the tank.

(f) Drains from the drinking fountain on the Main Deck, Frame
14, to starboard of ship's centerline would have to be re-routed to drain into
the existing 25 gallon retention tank.

(g) Remaining Galley/Turbid drains would gravitate overboard
and to the Holding Tank in Hold No. 2 via the new pipe tunnel indicated above.
The tank discharge pump would be capable of discharging the tank contents
overboard and to plerside.

To accommodate the equipment in Hold No. 2, there may be
minor modifications required to the shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centcrline of the vessel (between Frames 9 and 10).
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WMS INSTALLATION COST ESTI.MATES

Vessel WHITE SAGE (133')

F WMS Nc. 16

Installation U Ut Cos I Quantity Required
_ Unit Assumd Unit Cost (estimated cost W

Cost Element number of units)

$ 4. SO/Lb.
Pping(1) Pounds (Materials and labor) 1, 000 4,500

(Tank Steela Pounds $ . a5/Lb.

S(Materials and Labor) 3,540 1,947

S~$ .92/Lb.

Foundations Pounds 2,0 .22/Lb(Materials and Labor) 2,305 2,121

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 200 400

Miscellaneous
Installations (pumps, Man- $15.00/MR
motors, skid-mounted Hours (Labor) 20 300
components, etc.)
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 50 50
bulkhead to provide S(Labor) m

passageway) ... . .....

W iF$ 6.00/Ft.
Welding Feet (Materials and Labor) 80 480

t $50. 00/Hr. (G)
Cutting Hours (Labor) 15 750

E Other Man- $15.00/MH
handling) Hours (Labor) 25 375

Total Installation Cost ($)0, 923

(1) Copper-nickel anumed.
(2) Fstimate includes a factor of 50% added to allow for valves, fStges, fittings, take-down Jo/nts. etc.
(3) onstufr.r inch plafe ap oed.
(4) Estimate includes a factor of 30% added to allow for requxnd stucurv~al itiffeEl~ng for proper support.
(5) Fitirnate~d onl the basis of 107 of the weight which has to be suported.
(6) Bao on an amurmed culzUS rate of 60 ft. /hr.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133)

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

Through System with Sludge Holding Tank for Gray Water

Approximate
-Reguired Dimensions (L x W xH)

Sewage Holding Tank 232 gal. (31 cu.ft.) 2'-6" x 2'-61# x V
Galley/Turbid lnfluent Surge Tank 323 gal. (43 cu.ft.) 3' x 3' x 5' I
S1udge Holding Tank 172 gal. (23 cu.ft.) 2'-6" x 2'-6" x 4'

Grumman Unit without
Incinerator One (1)

Sewage Holding Tank
Overboard Pumps Two (2)

Sludge Tank Transfer Pump One (1)

Influent Surge Tank Pumps Two (2)

Macerator/Transfer Ptlm;:s Three (3)

Discussion

The system is considered to be a viable candidate.

A fresh water sanitary flushing system will be required.

The existing 25 gallon Calley Retention Tank in the starboar(.
corner of the Engine Room would be rf:taine(° The tank has a built-in level
controlled discharge pump.

Components would be Locat(.,d In Hold No). 2 as follows:

(a) The Sewage Holding Tank would be Just forwarfl of
Bhd No. 11, to starboard of the ship's centerldne.

(b) The Galley/Turbid Influent Surge Tank would be in place
of the existing retention tank.

9 8
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Vessel: WHITE SAGE (133')

System No. 17 (Cont'd)

(c) The Grumm an MSD and Sludge Holding Tank would be
forward of the Galley/Turbid Influent Surge Tank.

(d) Independent pumps would be grouped near the equipment
served.

Drainage would be as follows:

(a) Sewage would be pumped by the macerator/transfer
pumps to the Sewage Holding Tank in Hold No. 2. The sewage main would be
led to Hold No. 2 via a new pipe tunnel (similar to the existing) passing
through the upper inboard side of the Port Fuel Oil Tank. From there it would
run to the existing overboard shell connection and to the exiFting weather deck
dischargo connection to pierside, port and starboard.

(b) Existing galley sink and deck drains would continue to drain
to the 25 gallon retention tank from which they would be pumped to the Galley/
Turbid Influent Surge Tank Hold No. 2 via the new pipe tunnel mentioned above.

(c) drains from the drinking fountain on the Main Deck Frame
14, to starboard of ship's centerline would have to be rerouted to drain into
the existing 25 gallon retention tank.

(d) Remaining Galley/Turbid drains would gravitate overboard
and to the Influent Surge Tank in Hold No. 2 via the new pipe tunnel indicated
above. One tank transfer pump would discharge to the Sewage Holding Tank, f

the other would discharge to the Grumman Feed Tank.

(e) The Sludge Holding Tank Transfer Pump would discharge
to the Sewage Holding Tank for discharge overboard and to picrside.

To accommodate the equipment in Hold No. 2, there may be
minor modifications required to tl - shelving on the starboard side (along the
shell of the vessel) and the wire mesh enclosure for the ship's dry stores on
the centerline of the vessel (between Frames 9 and 10). The ship stores
refrigerator will have to be moved slightly to port.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 17

Installation Quantity Required

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

Piping( 1 ) Pounds $ 4.50/Lb. (2)

(Materials and Labor) I,195 5,378

Tank Steel s) Pounds $ .55/Lb. (4)(Materials and Labor) 2,585 1,422

$ .92/Lb. ( 1
osPounds (Materials and Labor) 1, 280 1,178

Electric Feet $ 2.00/Ft.
Cables (Materials and Labor) 750

Miscellaneous
Installations (pumps. Man- $15.00/MH
motors, skid-mounted Hours (Labor) 40 600

components, etc.)
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 35 35
bulkhead to provide (Labor)
passageway)

Welding Feet $ 6.00/Ft.
(Materials and Labor) 80 480

I

$50.00/Hr. (7)
Cu• ring Hours (Labor) 15 750

0
I Other Man- $15.00/MM

S(miscellaneous Hours (Labor) 25 375
handling)

Total Installation Cost ($) 10,968

(1) Coppes-omkel amumed.
(2) Fotmate tlud a a lactu of SK added to allow fir v&lvea, flangee, fltttn. tale-down Jenbt. etc.
(3) One-quarta inch plate asumed.
(4) E.rnarte Itclude. factor of 30% added to allow for required s !ucal stiffeaog faor proper support.
(5) Wimated on the bads of 10% of the weight which has to be supprted.
(e) sueds o an =umed cuttng zaw of 50 ft. An.
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DISCUSSION OF INSTALLATION BASED ON SHIPCHECKS

Vessel: WHITE SAGE (133')

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

Approximate
Required Dimensions (L x W x H)

Sewage Surge Tank 43 gal. (5.7 cu.ft.) 18" dia. x 48" H
Galley/Turbid Surge Tank 323 gal. (43 cu.ft.) 3' x 3' x 5'
Fuel Oil Day Tank 22 gal. (3 cu. ft.) l'-6" x 1'-6" x 1'-6"

Grumman Unit with One (1) with
Incinerator One (1) Thiokol Incinerator

Sewage Surge Tank Transfer -V
Pumnp One (1)

Sewage Surge Tank Over -

board Pump One (1)

Galley/Turbid Surge Tank Pump One (1)

Galley/Turbid Surge Tank
Overboard Pump One (1)

Macerator/Transfer Pump Three (3)

Discussion

The system is a viable candidate with certain considerations.

A fresh water sanitary flushing system would be required.

The components would be located as follows:

(a) The Galley/Turbid Surge Tank and the Sewage Surge Tank
would be located In the Engine Room, Port side, in place of the existing
collecting tank. Their associated transfer and overboard pumps would be

located aft of each tank.
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Vessel: WHITE SAGE (133')

System No. 18 (Cont'd)

(b) The existing 25 gallon Galley Retention Tank located in
the aft Starboard corner of the Engine Room would be retained. The tank has
a built-in liquid level controlled pump.

(c) The Grumman MSD with the incinerator would be located

on the Starboard side of Hold No. 2 in place of the existing retention tank.

(d) In view of the arrangement of the vessel as described in

the discussion of existing conditions at the beginning of this section, the
incinerator stack run to the weather seems to be severely limited. The only
apparent solution is to run it up through the Main Deck alongside the port or
starboard sheer leg of the cargo boom tripod support structure. The structure

legs begin near the overhead in Hold No. 2. Carge would have to be exercised
due to tight house access arrangements on the Main Deck and the navigational
and operational clearances needed.

Drainage would be as follows:

(a) Sewage would be collected and pumped to the Sewage Surge

Tank by the macerator/transfer pumps. The transfer pump would discharge
the tank contents to the Grumman Sludge Feed Tank. The overboard pump
would discharge overboard and to pierside via the existing connections. Both
discharge lines would go to Hold No. 2 via the existing pipe tunnel through

the lower part of the Port Fuel Oil Tank.

(b) The existing 25 gallon Galley Retention Tank would
discharge to the G/T Inf]uent Surge Tank. Remaining G/T drains would
gravitate to the surge tank.

(c) Drains from the drinking fountain on the Main Deck,
Frame 14, would have to be re-routed to the 25 gallon retention tank.

(d) The G/T Surge Tank Pump would discharge to the
Grumman Feed Tank via the aforementioned pipe tunnel to Hold No. 2.
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Vessel: WHITE SAGE (133')

System No. 18 (Cont'd)

The G/T Surge Tank Overboard Pump would discharge via
the same pipe tunnel to Hold No. 2 and then to the existing overboard and
pierside connections.

To accommodate the equipment In Hold No. 2, the shelving
-along the starboard shell will have to be modified and the ship's stores wire
mesh enclosure on the centerline moved to port.

Due to the incinerator installation, additional fire protectionwill have to be provided and the ventilation system for Hold No. 2 will have

to be modified.
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WMS INSTALLATION COST ESTIMATES

Vessel WHITE SAGE (133')

WMS No. 18

Quantity Required

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

$ 4.50/Lb. ()

Piping(l) Pounds (Materials and Labor) 2,460 11.070

J)$ .55/Lb.()
Tank Steel( Pounds 1 847(Materials and Labor) 1,540 847

(b)$ .92/Lb.('

Foundations Pounds (990 911

Electric (Materials and labor)91
Electric $ 2.00/Ft.
Cables (Materials and Labor) 275 550

MI~iscellaneous"

Installations (pumps, Man- $15.00/MH
motors, skid-mounted Hours (Labor) 40 600

components, etc.).
Access Cuts (in hull,
deck plating or Feet $ 1.00/Ft. 50 50
bulkhead to provide (Labor)

passageway)

Welding Feet $ 6.00/Ft.
(Materials and Labor) 80 480

$50.00/Hr. (6)Cutting Hours (Labor) i5 750

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

Other Man- $15.OO7MS(miscellaneous Mn 1.0M
( an eous Hours (Labor) 25 375
handling)

Total Installation Cost ($) 15,633

(,) copper-19cke Assued.
(2) oma 'act .a a factor of 50% added to allow Jor valve, fianges, ftlnp. takt-down jolum, eu.
(3) a'quag i $hte @pomomd.
(4) Odmate £ftlud.. a Jactor of 30% addod sp Vlow foe neqnzed a•atural tiffeAng for proper upport.
(8) Erated oo fe baja of 10% of die weigbt wbkh has to be supported.
(6) B3sd oa an asumed cutng zace of 50 ft. ft.

107



WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133') Sheet 1 of 10

.X•,o••.• WE I - ADAPTABILITY FOR SHIPBOARD INSTALLATION

• +• INSTALLATION C HARACTERISTIC

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

(a) Actual capacity of WMIS equals or exceeds required capacity for vessel.
(b) WMS marginally suitable for vessel (has 95-99K6 of required capacity).
(c) WMS capacity Insufficient for vessel (less than 95% of required capacity).

Data a a a a a I a a a a a a 8 a a a a a

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

(a) Actual capacity of WMS equals or exceeds required capacity for vessel.
(b) WMS marginafly suitable for vessel (has 95-99,o of required capacity).
(c) WMS capacity insufficient for vessel (less than 955 of required capacity).

SO 1 2 3 4 5 6 7 8 9 110 111 12 13 14 15 16 17 18

Dat a a a a a a a a a a a a a a a a

13 Extent of addi donal support systems or equipment required to accommodate WMS( 1 )

(a) No additional support systems or equipments required.
(b) Some additional support systems or equipments required. (2)

(c) Many additional support systems or equipments required.(3)

('Examplen:. Firefighting system must be installed with incinerator.
. Bilge alarm required If large tank Is lasta•Led above bilge.
. Compressor required on vessels that do not already have one.
. Detectors of toxic or noxious gases should be installed with any system that, as an inherent design

(2) feature, uses such gases in processing wastes.
(3) Need for support system/equipmenr does not significantly reduce WMS suitability for on-board Installation.

Suitability of WMS for installation on vessel significantly reduced.

Data b b b b b b b b b b b b b b b b I b b

21 Extent of fixture modifications required for WMS instaLlation

(a) No fitrure3 need modification or replacement.
(b) Some fixtures need modification or replacement.
(c) All commodes need replacement and modification of urinal-awociated equipment (e.g., urinal discharge valves)

Is required.
(d) All fixtures need replacement or modification (e.g., replacement or commodes and urinal flisbometers).
(e) All fx-urres need replacement or modification and each fixture has additional hookup requirements associated with it.

WMS# 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

D • a • a L! a C C c ± 6 a e e e
.9,E- -__ _ _-__ _ _ _ _ _"_-__ _- - ___ __.___-_-__ _ _
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133') Sheet 2 of 10
• S ,•/•. • - ADAPTABILITY FOR• SHIPB•OARD INSTALLATION (Cont Id)..

22 Extent of flulsh medium supply modifications required For WmS Installation

(a) Existiag flush medium is used.
I (b) WMS requires conversion of flush medium to potable water.

(c) WMS requires conversion of flush medium to recirculating non-aqueous medium.
(d) WMS requires conversion of fush medium to salt water. (J)

S(1) Conversion to salt water requires pump re-sizing, tapping into the sea-chest and provision for Its corrosive
properties. For PAMLICO, salt water would be used If the drain system were converted to a standard flush
system (C.G. supplied Information).

WNW~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 L16 17 18

Data a c c a a a a a b b b b b 1b b b F b T b

231 Hookup requirements(l) for WMS Collection/Transport subsystem installationI
S(a) No additional hookup requirements beyond existing ones.

I (b) Requires piping for recirculation of flush medium oin existing gravity drain sytem).
(c) Special and centralized Collection/Transporr subsystem required.
(d) Special and non-centrallzed Collcction/Transporr subsystem required (Includes conversion from reduced flush vacuom

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

(1) Drain piping; electric cables connecting commode, M/T pump and control panel In GATX, but not In JED, em.

&I 1 -2 E 3 4 1 6 "7 8 9 10 1114 1 1 13114 1 11 17 1

Data a b b a a a a a c c d d J d

232 Routing flexibility for drain piping modifications associated with WMS Collecrlon/Transport subsystem Installation()
(a) Routing is highly flexible. (3)
(b) Routing Is meicratcly flexible, with some restrictions.
(c) Routing is highly inflexible.

(1) Of the three relevant categories of routing of lines (piping. ventiladon, electrical), piping LU the most Important

for assessing use of WMS installation.
(2Ný es . With gravity drainage, lines must always slope downward and require venting.

. Smaller size lines are fnherenrly more flexible.

. With the pump or vacuum Collection/Transport subsystem, sharp bends, rises aLnd long runs can be
accommodated in piping.

(3) In all caes, WMS itstallation is to be considered from the point of view of mcdIflcations required to existing
conditions.

%IS# 1 3 4 I6 7j8 lo 11121 13114 15 116 17 j18

,ata a a a a a a a a, b b b" , b b b b b b
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

'Vessel WHITE SAGE (133') Sheet 3 of 10

/%•-,,•-//INSTALLATION CHARACTERISTIC '"

2 S3 Space requirements for WMS Collection/Transjrc subsystem Installation.

(a) No additional space required.()
(b) Some additional space required.12 )
(c) Large amount of additional space required.

(1) E.g.. M/T pumps in GATX; or small influent surge tank.

E.g.. large VCT in IF-ED; or large influent surge tank, if not already Installed.

WMS I" 1 2 3 4 5 6 '1 8 9 10 11 12 13 1 14 15 16 17 18
Data a b b a a a a a a b b b b a a a a a

234 Modularity of WMS Collection/Transport subsystem (as it affects installation)(1 )

(a) Degree of modularity of subsystem aids in installation of C/T subsystem.
(b) Degree of modularity of subsystem results in some (minimal) difficulty In Installation of C/T subsystem.
(e) Degree of modularity of subsystem results In moderate difficulty in installation of C/T subsystem.

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

MWAs TO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 iS 16 17 18Daa aI a
Data a a a a a a a a a a a a a a a a a a

235 Vent requirements for WMS Collecdon/Transport subsystem irstallation

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

Mi/MS/ 1 2 3 4 5 7 1 8 1 1 0 11 1 12 13 114 15 16" -T ii
Data a b b a a a b b b b b b b a a a a a

241 Space requirements for WWS waste Treatment/Disposal subsystem inarallation
(1)(a) Volume required is minimal and dimensions of equipment pxesent no problems in fitting equipment into available

compartment space.
(b) Volume requIred is moderate and dimensions(1 ) of equipment present no problems in fitting equipment Into available

compartment space. 1)
(c) Volume and dimcnsion( ) of equipment do present problem in fitting equiprient Into available compartment space.
(d) Large volume required and dimension(l'of equipment do present problem in fitting equipment into available

compartment space.

(1) The two maLo factors are (I) deck area required and (11) helght r 'red.

1s 2 i3 4 6 ?7 8  9 10 12 13 14 is 16 7 18
Data b la b b b a b [_ bb b b b b
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

kVessel WHITE SAGESI133•)_ Sheet 4 of 10

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

G /INSTALLATION CHARACTERISTIC

242 Hookup requirements(1 ) for WMS waste Treatment/Disposal subsystem installation
(a) Pipes, ducts and/or cable requirements are minimal.
(b) Pipes, ducts and/or cable requiremeuts are moderate.

(c) Pipes, ducts and/or cable requirements, are extensive.

Piping for fuel oil, fresh water, cooling water, compressed air, intercounecting remotely located equipment,
overboard discharge line, etc.; electric cables for power supply, remote control panels, etc.; ducting for
ventilation, etc.

W/MS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Data a b b b b b b b b b b b b b b b b b

243 Degree of modularity of WMS waste Treatment/Disposal (as It affect ins~allatson)

(a) Degree of modularity of subsystem aids in installation of T/D subsystem.
(b) Degree of modularity of subsystem results in some (minimal) difficulty in installation of T/D subsystem.
(c) Degree of modularity of subsystem results in moderate difficulty in installation of T/D subsystem.

Decentralization of components may require additional hookups and piping runs.
WMS 1 2 3 4 7 £ 8 9 10 II 121 13 141 =16 17 j18

Data.1 a a Ia a a a a a a a a a a

244 Vent requir-ments for WMS waste Treatment/Disposal subsystem lastalladon(1)

(a) No vents are required.
(b) Vents are required.

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

b 2 4 6 71 8 9 1 0 11 12 13 14 15 16 17 1 S

t b b b b b b b b b b b b b I b Ib b

246 Exhaust stack requirements for WMS waste Trcatm eur/D•sposal subsystem Imtallation(1 )

(a) Exhaust not required.
(b) Exhaust required, size of stack relatively smaaU and stack can be run via existing ship's stack enclosure (flddley).
(c) Exhaust required, size of stack relatively large and stack can be run via existing sudp's stack enclosure.

(d) Exhaust required, size of stack relatively small and stack cannot be run via existing ship's stack enclosure,
(e) Exhaust required, size of stack relatively large and stack cannot be run via existing ship's stack enclosure.

(1) Notes: . Electric Incinerator requires small (2") exhaust.
. Fuel Incinerator requires large (10") exhaust.

WMS# 1 2 3 4 5 5 7 8 9 1 11 12 13 14 15 16 17 18

Data a a c a ala ete aI.c a . e. •a ¢ . e-
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WMS DISTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133') Sheet 5 of 10

W'3M/ I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd)

P INSTALLATION CHARACTERISTIC

25 Eas of installing WMS support equipment( 1)

(a) No support equipment required.

(b) Sone. su.,port equipment required but easy to imarna.
(c) Much support equipment required and diflcult to irstall.

(E)Examples: Elrefighring system must be Installed with incinerator.
.Bilge alarm required If large tank Is installed above bilge.

* Compressor re4ulted on vemsels that do not already have one.
Detectors of toxic or noxious gases sho 'uld be installed with any system that, as an i nherent

design feature, uses such gases In processing wastes.Dat ± b b b b I bb b b b b _ b b b Ib T b

Datab b jbbb 
bbIb

26 Eawe of compensating foc added weight of WMW

(a) No or minimal compensation for added weight iequired.
(b) Moderate compensation for added weight required.(c) Extenslve compensation for added weight required.

WsMN1 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Data a ja 4a a a a Ia a8 a a a a a a a & a
-IFI I

271 xr!v e t of SH IPA LT S (pern mattent rr. di1acations) required for W M S InstaU ation (1)

(a) No SHIPALTS required.
(b) Minor SHIPALTS required.
(c) Extent of SHIPALVS required Is moderate.
(d) Exrer.-Ive SIIIPALTS reqruihcd.

(G) Foundations, eslarged doors/hatches, increared capacity requirements for air .:ompressot, etc.

iS .4 6 6 1 9 1 0 111 1? 13 14 1 5 16 17 is
D a ta b c e c b b b b b c c • c b b b b c

272 Extent of tem porary m odification (1) required for W MS installation

(a) No temporary modiftcations required.,
(b) Tempreary modifications required are minor. I
(c) Exteut of temporary modifications required are moderate.

-- (d ) T e m p o ra ry m o d ifi c a tion s te q u ire d are e x te rs ive .

( 1 ) C ',it t tg A c c e s s o p e n i n g s . e t c .

W ' ,,SWS# 0 2 3 4 5 6 7 8 9 10 11 12 1 .i 14 15 16 17 18

Data b 
c e c ©b ) -b 4; 

c c- c
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133') Sheet 6 of 10

• .• " M• I - ADAPTABILITY FOR SHIPBOARD INSTALLATION (Cont'd) .

31 Effect of WMS on vessel stability

(a) No effect on existing stability characteristic3 of vessel.
(b) Some effect on etdsdng stability characteristics of vessel, easily compensated for.
(c) Severe effect on existing stability characteristics of vessel. compensation required extensive modifications to vessel

(e.g., no tankage in Point Herron).

1 2 3 4 5 6 7 8 I 10 1 12 13 14 15 16 17 18
Data A a a a Aa l & aa

32 Effect of WMS on vessel trim and list

(a) No effect on trim or on list.
(b) Some easily compensated for effect on trim or •lit.
(r) Compensation for effect on aim or Ust requires extensive modification to vessel.

1T . .. I 1 r " 1 1b
WMSS 1 2 3 4 1 5 6 7 8 0 10 11 12 13 14 15 16 17 18

La~ aI a b b I b__ _ - aIA-IA 1a - I bi a

33 Effect of Wv_ 04 nmal ranlge of ve.se.. .

Vessel resource capacity and usage rates.-

Dat P !i on _e Resgurce qata ShletI
34 Degree of space uade-off/reallocation requLred for W MS insalLaEioa

(a) No space trade-off/reallocation required.
(b) 1Animal degree of space trade-off/reallocation required.
(c) Moderate degree of space trade-off/reallocarjon required.
(d) High degree of space trade-off/reaDocation rAuired.

W IS 1 1 '] , / 0 I I 14 a 1 2 18

D a t a a 2 a a a a a a a a a a

M/E II- PERFORMANCE

PERFORMANCE CHARACTERISTIC

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

(1)Drain piping material Ls assumed to be copper-aickel (Cu-Ni).

"WMS ,d 1 2 3 4 5 6 7T 7 8 9 10 11 12 13 14 15 le '7 18

Data 1 46 71 493 5 1 4 719 068 1074 I670 ~11387 1457 1333 746 672 1441 1142 13M 818 718
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133') Sheet 7 of 10

WVE II - PERFORMANCE (Cont'd)

PERFORMANCE CHARACTERISTIC

13 WMS per capita volume (e)(1).. V

(1) Volumes are calculated as follows:
* Flxture volumes are calculated using smatlest space envelopes.
* Pipe volume s die voltme of a square tube with side = outside diameter of pipe.

O tzher equipment- Deck area: smallest rectangle enclosing all equipment In a single package plus extra
dimension area required for operation and maintenance.

Height: either maximum height of equipment, or full, compartment height, If space above
package is nor usable for any other purposes.

VNIS4 1 2 3 4 15 C 7 8 9 1 11 2 13 14 15 16 1l17 18

Data 19.7 100.7 103.81 109.6 92.2 117.11 137.3 89. 1 03.9 97. 91.4 9g.9 80.6 777.7 86.3 71. 1116.61 88.9

"21 Adequacy of WMS black water holding times

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

(1) A WMS which employs an Incinerator Is considered to meet 100Vd of the required holdiug time. The holding

time of a WMS which employs a holding tank (for wastewater or sludge) Is determined by the ratio of available
tank capacity to required capacity.

W ,As A 1 2 I 1 4 1 5 1 1 1 7 1o 81 12 13 16 11 18I• i
Data 100 10 ! 1000 10 100 10 0 1 00 100 100 100 100 100 100 100 100 100 100 100

22 Adequacy of WMS gray water holding times

HT 5 - % of required gray water holding time met by WMS( 1 )

(1)A WMS which employs an hiocinerator Is considered to meet 1000k of dhe required holding rime. The holding

time of a WMS which employs a holding tank (for wastewater or sludge) Is determined by the ratio of available
tank capacity to required capacity.

v.'?Fill 1 2 3 4 5 6 7 8 9 10 I11 12 I13 u14 2 5 iL16 17 I18
D 0 1 0 1 1 100 1 100 1100 j100 100 0100 100

Data lOO 100 1o o 00 100 100 •o •o i0 o 0 e o l0•0 o o
311 Effect of peak hydraulic loeds in black water stream on WM,9 performance

GISTb - I* of required Grumman (or other) influent surge tank capacity in blaock water ateam net by installation.
WMs 1 2 3 1 4 •0 1 6 7 16 17 16

'j 4 5r 9 7 1 10 11 12 13 14 -18 151 180Data . . . 100 100) -- 101100 . . .. . . . . . . 10

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

GIST - % of requited Grumman influent surge rank capacity In gray water stream met by installation.

WM5 P 1 2 2 - 4 - 5 1 6 1 8 1 9 10 11 12 i 13 1.4 15 16 17 18
Dta-- .. . __- -- O 10 -- tO I--. I " " O 1 ... t.-i 1o0- oo

1a 1 12 0 100 0- - !" 1 100 100
31 Ability of black water portion of WvS to handle addldonal persnnel (on a long-term basis)

HTCb - %o of required black water (or sludge) holding tank capacity met by instalLation.
-. . ..- .- -_ i -.. .. i-ii -... 1 i -

%MS 1 2 3 4 5 6 17 8 9 10 11 12 113 14 15 16 17 18
Da _ 100 100 -- 100 100 100 t. - 100 1... 1001 -- 100 .- .- 100 --

S~114
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133') Sheet 8 of 10

S 382 IJAbility of gray water portion of WM5 to handle additional personnel (on a long term basis)

HTCg ••( of required gray water (or sludge) hodling tank capacity met by Lnstallation.

%VMS# 1 2131416 6I~1 10 11 12 1 14 15 16 17 18

Data 1 o00 100 100 100 100 100 10 -- 100- !00 1 00 100 -- 10 100 1 0 oo --

WE IV - PERSONNEL SAFETY

SAFETY CHARACTERISTIC

21 Hazard of explosive potential for operator/maintainer due to inherent WMS design.

I - Installation Index (for personnel safety)

(a) Likelihood of hazardous situation Is not increased due to loc.tion of any portion of WMS.
(b) iUkelihood if hazardous situation Is LIcreased due to proximity of any portion of WMS to working or berthLng are".
(c) Lke1hood of hazardous situation Is lncreawd due to proximity of any portion of WMS to fuel storage area.

WMI. 1 2 3 4 1 5 6 7 8 1 9 10 1 01 31 14115 16 17 18 1

Data , a a ,1 c! a,. al c a1,1 I1 1 a I

22 Hazard of expiosive potential for operaDr/maIntaLner due to procedural error/equipment failures of WNIS.

I - InstaUllatlon Index (for personnel safety)

(a) Likelihood of hazardous situation is not Increased due to location of any portion of WMS.
(b) Ukeithood of hazardous situation is lncr•ased due to proximity of any portion of WMS to working or berthing area.
(e) Uk•elhood of hazardous situation Is Increased due to proimity of any portion of WMS to fuel storage area.

WMIS "11 1 -2 131 4 .5 61 7 8 9 101 11 12 13 141 15 16 17 18

D =ta a L a a a a &a7 c c a a al a c a Tb a Al,
31 Hazard of fire Ignition potential due to Inherent WMS design

I - Installation index (for perionrel ta.feZt)

(a) Ukelihood of hazardous Situation Is not Increased due to location of any portion of WMS.
(b) Likelihood of hazardous situation Is Increased due to poxio)ty of any portion of WMW to working or berthing area.
(c) LIkelihood of hazardous sdtuation is increased due to proximity of any portion of WMS to fuel storage area.

",.IA5N 1 2 3 4 6 7 8 9 10 11 12 13 14 15 18 17 18

32 Hazard of fAre ignition potential due to procedural erroon/equipment failures of WMS.
L- Insutalation Index (for pMsonnel safety_ )

(a) Likelihood of hazardous situation Is nor increased due to location of any portion of WMS.
(b) Llkellhood of hazaidous situation is Increased due to proxdmity of any portion of WW to working or bethidng area.
(c) Ukelihood of hazardous.situation is increased due to fxoximity of any portion of WMS to fuel storage area.

S -0 1 • 1 4 67I 8 1 I 1 I10 I 12 13 14 is is 17[ i
Data " - a 1, a b &

-_________________-____-_ __.____________________'.. __ ,,,1"



WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATA

Vessel WHITE SAGE (133') Sheet 9 of 10

-71
41 Heat generation for nearby penonnel(I) due to •nherent WMS design

l as_ allton index f.for heat)

(a) Location of WMS is not likely to raise heat level duc to ptoidmiry to working and berthing areas.(b) Location of WNW is likely to raise heat level due to proxdrnry to worcking and berthing areas.

For operator/maintainer/adjacent berthing and working aras.

M, IS 11 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Data a a b a a a b b a b a a b a b a a b

4 Heat generation for nearby personnel due to procedural errors/equipment failures of WMS

I - Installation index (for heat)

(a) Location of WMS is not likely to raise beat level due to poxilmity to working and berthing areas.
(b) Location of WMs Is likely to raise heat level due to ptoximity to working and bexthing areas.

{I) For opetator/maintainer/adjacent berthing and working areas.

S7 2 3 4 5 6 "/ 8 9 10 1111 12 13 14 iS 1 17 18

Data. a a b a 1, a b a b aIa b a b a a b

5 Noise level for personnel in vicinity of WM3(')

I - Instal•ation index (for noise)

(a) Location of WMS is not Ukely to raise noise level due to proxdmity to working and beithing areas,
(b) Location of WMS is likely to raise noise level due to proximity to working and berthing areas.

For operator/malntainer/adjacent berthing and working areas.

Val-I 1 2 3 4 6 7 8 9 i II 12 13 14 15 16 11 is
Data a a a a A a a a a Ia a a a a a I

,,, (1),-'• ,

6 Vibration levels for nearby personnel(l) produced by WMS machinery

I - Installation index (for vibration)
(a) Location of WMS is not likely to raise vibration level due to proximity to working and berthing areas.
(b) Location of WMS is likely to raise vibration level due to prwodnilty to working and berthing areas.

For opeutor/manralner/adjacent berthing and working area.

jAS N 1 2 31 4 5 6 719 80I110i21la12 13 4 316 1711 II
a a a a a a a a a a a a a a a a a b
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WMS INSTALLATION EFFECTIVENESS ATTRIBUTE DATAt
Vessel WHITE SAGE ) Sheet 10 of 10

M/E VI - RELIABILITY

V, IRELIABILITY CHARACTERISTIC

22 Extent of WMS configuration eduadancy
W£.S equipment requirements.

3U 1 4 7 1 8 I9 10 11 12 13 1; 15l16
Data Presefnted06 W S Equlment fsources D-.. Form,-

M/E VII - MAINTAINABILITY

MAINTAINABILITY CHARACTERISTIC

131 Accessibil.ty of replaceable WMS components

I - Installaton Index (for accessibility)

(a) High degree of physical clearance aiound WMS equipment.
(b) Moderate degree of clearance around WMS equipment.
(c) Very tight, I.e., very little clearance around WMS equipment.

1/,• # 1 2 3 4 4 5 6 7 8 9 10 11 11

at b c b a a a a a c a b a a b a b b
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WHITE SAGE (133')

CONCLUDING REMARKS

The following are points of consideration and observation relevant
to this vessel, some of which have been included in the shtpcheck obser-
vations, and are reiterated for emphasis and convenience.

(a) The vessel is presently fitted with a CHT system, components of
which occupy space in the Engine Room and in Hold No. 2 just forward of the
Engine Room. The piping runs and space for equipment locations are convenient
and well arranged for the most part with separate black and gray water mains
lending themselves readily adaptable to the WMS configurations studied.

(b) Possibly the only major problem for which there is no readily
apparent solution is the manner in which incinerator stacks can be led to the
weather when the arrangement does not permit them to go up via the Engine
Room fidley along with the existing diesel exhaust piping. The general arrange-
nment of the ship seemingly precludes the possibility of making these runs due

to interference with cargo handling equipment, navigational aids, visibility
from the bridge and the undesirable path the smoke could take from the top of
the incinerator stack.

(c) Present waste disposal system equipment in the Engine Room
offer no apparent problem into removals. In Hold No. 2 however, the 810
gallon retention tank installation is quite substantial with a very large sup-
porting foundation. This would require a large amount of labor and cutting up
to remove from the vessel.

(d) The ship's dry stores In Hold No. 2 are contained in an expanded
metal enclosure on the ship's centerline. This would have to oe relocated, most
likely to the port side of the vessel.

(e) The ship's stores refrigerator is a free-standing self-contained
unit in Hold No. 2. For some proposed WMS installations the refrigerator
would have to be shifted to port to provide more space for system components.
This would involve foundation extension.

(f) Most of the rernaing existing equipment on Hold No. 2 involves
storage shelving and miscellaneous cabinetry which should offer no real problem.
There is ample space in the hold for relocation.

i 118 ys!



WHiTE SAGE (133')

(g) In order to pass piping between the Engine Room and Hold No. 2,
another pipe tunnel through the port side fuel oil tank would be required, similar
to the one already existing for this purpose. This would involve tank washing and
gas freeing before any hot work can be done.

(h) The ship is outfitted with the required support systems, flushing

water, fuel, compressed air, etc. It would be required that for some WMS
proposals the present salt water flushing system be changed over to fresh water.

t (i) Existing piping runs and connections lend themselves readily to
reuse for many of the WMS proposals.

(j) For systems involving installation of incinerators, the existing
ventilation system would have to be studied for adequacy.

The same would apply to the fire extinguishing apparatus.

(k) Access cuts for shipping WMS components would have to be made
in the deck head or in the ship's side.

i (1) There are no ballasting provisions per se aboard the vessel.

Therfore any weight compensations required would have to be at the expense
of on-board existing material.

1.19
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APPENDIX A

PRELIMINARY INSTALLATION ANALYSIS

WHITE SAGE (133')

Vessel
Characteristics Data

Class WLM - 544
White Summac (133') Class '

Type Buoy Tender (Coastal)

ICrew Size 21

Home Port Woods Hole, Mass.-

II
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SUMMARY OF PRELIMIN4ARY INSTALLATION ANALYSIS RESULTS

WHITE SAGE (133')

TYPE SYSTEM
ol ran Treatment/Disposal ACCEPTABILITY

Subsys Subsystem FOR M
(Black) Black Gray INSTALLATION(I

I Gravity Hoi g lding .Collect. Tank Tank Yes

Oil Chrysler Holding
Recircul. +Hld Tnk Tank Yes

3 (Cnrysler Chrysleri Holding
+ Incin. Tank Yes -s

4 Gravity Grum Flow Holding
Collect. rhru+HldTk Tank Yes
Grumman) Grumman Flow Thru

+ Holding Tank Yes
6 Gravity Holding Grum Flow

Collect. Tank Thru+HldTnk Yes
7[Gravity Grum Flow 1 HoldingCollect. Thru+IncirL Tank Yes

8 Grumman) Grumman Flow Thru8, + Incinerator Yes

9 Vacuum Holding Holding
Collect. Tank(2) Tank Yes

10 (Tored) Incinerator Holding
Tank Yes

I GATX HoldingEvap. Tank Yes
12 Holding Grum Flow

Tank(3) Thru+ Hid Tr• Yes
13 Incinerator Grum Flow

1 , Iinrt Thru + Incin. Yes
1 M/T Holding Holding

Pump Tank Tank Yes
Collect. Incinerator Holding
(GATXM Tank Yes

GATX Holding
Evap. Tank Yes

Holding Grum Flow
Tank Thru+Hld Tnk Yes

-Thru + Incin. Yes

(1) Base on:
Information contained In available vesel plans.
WMS installation requiremnts.
WMS inLallation criteria and guidelines.

(2) Two subcholces available for WMS No. 9 as follows:
9a - Concentrated black water transferred from VCT to holding tank (acceptable for all veusel,.

* 9b - Concennated black water held In VCT (acceptable for Point lierron only).

(3) Twe subchoices available for WMIS No. 12 as follows-
* 12a - Concentrated black water tranmferred from VCT to holding tank (acceptable fog aU vessela).

3 12b - Concentrated black water held In VCT (acceptable for Point Hewon only).
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PERTINENT VESSEL INFORMATION

WHITE SAGE (133')

Crew: 21 men

Sanitary Fixtures: 4 Waterclosets, 1 Urinal, 4 showers, 5 lavatories

Existing Arrangement:

-(a) One (1) 25 gallon Galley Retention Tank in aft Machinery Compartment receives
drainage from galley sinks, galley deck drain and drinking fountain.

(b) Galley drains can discharge overboard via gravity or drain to the Galley
Retention Tank. The tank can pumpout to a 220 gallon Collection Tank in
the Engine Room.

(c) The 220 gallon Collection Tank also receives all Sewage and turbid drains
via separate piping systems. The turbid drain system can also discharge
directly overboard.

(d) The 220 gallon Collection Tank can pumpout to a 810 gallon Retention Tank
located in Hold No. 2 Storeroom, forward of the Engine Room. It can also
punipout overboard or to the deck discharge connections.

(e) The 810 gallon Retention Tank receives only the 220 gallon Collection Tank
pumpout. It can pumpout to the deck dis( ,arge connections or directly overboard.

(f) The Retention and Collection Tank pump piping is so arranged that either
pump can serve either tank, thereby providing a standby pump for each tank.

Note:

The drawings of the existing ship that were provided t(, accomplish this work

are contradictory regarding the location of the Collection and Retention Tanks andother items of machinery:

(1) 540 WAGL - 4808 -2 Secondary Drainage System
Alterations Fleet - Dated 8-9-71

(2) 540 WAGL - 0103-8 Booklet of General Drawings
U.S.C.G.C. Whitebush - Dated 5-30-74

(3) 540 WAGL - 4000-1 Whitebush Engine Room
Rearrangement - Elevation & Plan - Dated 3-18-74
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Vessel: WHITE SAGE (133')

Existing Arrangement (Cont'd)

Drawing (1) locates the collecting and retention tanks a considerable distance
from the location shown on drawings (2) and (3). In view of the fact that drawing (1)

Fleet Alteration, it was decided to use this drawing as applicable to the Whitesage.

Further, drawings (2) and (3) apply specifically to the Whitebush which is not the

subject ship in this discussion. As a result of the above, the conclusions that are

arrived in the following discussions must be considered with somewhat below

average accuracy.

A-4 -



PRELIMINARY INSTALLATION ANALYSIS OF INDIVIDUAL CANDIDATE SYSTEMS

Vessel: WHITE SAGE (133)

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

Required

SSewage Holding Tank. 722 gal. (97 cu. ft.)
Galley/Turbid Holding Tank 2,063 gal. (276 cu. ft.)
Discharge Pumps (4) 10 - 30 gpm

Discussion

The system installation appears to be acceptable as follows:

It is advisable to locate two pumps and a Sewage Holding Tank in the
location presently occupied by the Collecting Tank in the Engine Room with very
minor rearrangement of existing equipment. Very minor modifications in the
sewage and garbage grinder piping will be necessary.

A Galley/Turbid Holding Tank and two pumps could be located in the

area presently occupied by the existing Retention Tank in the Hold No. 2 store-
room with very minor rearrangement of the space.

It will be necessary to run the Galley/Turbid piping mains from the
Engine Room to the Hold No. 2 storeroom area in order to connect to the G/T
Holding tank. This piping can run through a void space separating the Fresh

I Water and Fuel Oil Tanks (if fitted) or through a pipe tunnel in the Fuel Oil Tank.

The 25 gal. Galley Drain Tank should remain in use and the pump
piping revised to discharge to the G/T Holding Tank in Hold No. 2. The single
drinking fountain (Frames 14/15) discharging overboard should be reconnected to
drain to the gravity G/T drain line to the G/T Holding Tank. The overboard
discharge is to be blanked off.

Existing overboard discharge connections and deck discharge connections
can be retained for use with the new Installation.
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Vessel: WHITE SAGE (133')

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

Sewage/Holding Tank for Gray Water

Sewage Holding Tank 135 gal. (18 cu. ft.)
Galley/Turbid Holding Tank 2,063 gal. (276 cu. ft.)
Discharge Pumps (4) 10 - 30 gpm.

Chrysler Model and Quantity Model A One (1)

Discussion

The system installation is acceptable subject to the following:

The Galley/Turbid Holding Tank plus two discharge
pumps can be located in the area presently occupied by the existing Retenticr.
Tank in the Hold No. 2 storeroom with very minor re arrangement of existing
equipment.

The Sewage Holding Tank with two discharge pumps, Separation Unit
and the Pressurization and Fluid Package can be located .* the area presently
occupied by the existing Collecting Tank in the Engine Room and in the area in-
board of the boiler and fire & bilge pump on the port side.

This arrangement will require the routing of the Galley/Turbid piping
mains from the Engine Room to the Hold No. 2 storeroom area in order to connect
to the new G/T Holding Tank. The piping can run through a void space separating
the Fresh Water and Fuel Oil Tanks (if fitted) or through a pipe tunnel in the Fuel
Oil Tank.

The 25 gal. Galley Drain Tank should remain in use and the pump piping
revised to discharge to the G/T Holding Tank in Hold No. 2. The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to drain to
the gravity G/T drain line to the G/T Holding Tank. This overboard discharge is
to be blanked off.

The existing overboard discharge shell connections and deck discharge
connections can be retained for use with the new Installation.
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II
Vessel: WHITE SAGE (1331)

i :~WMS No. 3 Full Volume Flush Oil Recirculation and GrL-vity Collection/ " ••i

Chrysler System with Incinerator for

Sewage/Holding Tank for Gray Water

Required

. Galley/Turbid Holding Tank `'72,063 gal. (276 cu. ft.)
Sludge Ejection Tank \ 50 gal. (6.7 cu. ft.)
Discharge Pumps (4) 1".0 - 30 gpm.

Chrysler Model and Quantity Model A One (1)
Incinerator Model and Quantity Model A One (1) 2

Discussion

The system installation appears to be acceptable as follows:

The Galley/Turbid Holding Tank plus two discharge pumps could be
loca" *d in the space pi 2sently occupied by the existing Retention Tank In the Hold 1
No. 2 storeroom with possible minor rearrangement of existing equipment.

The Separation Unit Pressurization and Fluid Package and the Sludge Ejection
i Tank can be located in the Engine Room in the area presently occupied by the existing

Collecting Tank and in the area inboard of the boiler and fire & bilge pump on the
portside.,

The Incinerator can be located on or near the centerline at Frame IS under
the casing opening in order to facilitate routing the incinerator stack up the stack
along with the diesel engine exhaust pipes.

This arrangement will necessitate the running of the Galley/Turbid piping
mains from the Engine Room to the Hold No. 2 storeroom area in order to connect
to the new G/T Holding Tank. The piping can be run through a void space between
the Fresh Water and Fuel Oil Tanks (if fitted) or through a pipe tunnel In the Fuel

Oil Tank.

The 25 gal. Galley Drain Tank should remain in use and the pump piphig
revised to discharge to the G/T Holding Tank in Hold No. 2. The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to drain to
the gravity G/T drain line :o the G/T Holding Tank. The overboard discharge can
be blanked off.

Existing overboard discharge shell connections and deck discharge
connections can be retained for use with the new installation.
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Vessel: WHITE SAGE (133')

WMS No,. 41 Full Volume Flush Gravity Collection/Grumman Flow Through
"" -. , System with Sludge Holding Tank for Black Water/

Holding Tank for Gray Water

, = :•_ ,• " • •' - ' ° 'Required o

. Sewage Influent Surge Tank 10 gal. (15 cu ft.)
Galley/Turbid Holding Tank 2,063 gal. (276 cu. ft.)

,Sludge Holding Tank 60 gal. (8 cu. ft.)

4 , Discharge Pumps (4) 10 -30 gpm

Grumman Unit One (1)

Discussion

The system installation is acceptable as follows:

It appears that the Sewage Influent Surge Tank and the Sludge Holding
Tank plus four discherge pumps can be located in the space presently occupied

.• by the existing Collecting Tank In the Engine Room with some minor equipment
relocation. ,

SThe Grumman Unit can be located in the Engine Room on the port side of
the center line between frames 14 and 15. The stack can run up the machinery casing.
This will require the relocation of the Log Desk and Telephone Booth plus other minor
items ofnmachinery and possibly the Air Cotie. Water Chiller.

'I he Galley/Turbid Holding Tank plus two discharge pumps can be located
in the area preesently occupied by the existing Retention Tank In the Hold No. 2
storeroom with possible minor rearrp.-gement of existing oquipment.

An alternative locot..a jorjr the Grum i r uT_'. ' - . Hold No. 2 Storeroom

area near, the G/T Holdhig t"k. .her'J,,., pAacaE ti U :nent equipment in the
stane vicinity,

This will require the extension of the Galley/Turbid piping mains from
the Engine Room to the Hold No. 2 Storeroom area in order to connect to the G/T
Holding Tank. The G/T piping can be run through a void space between the Fresh
Water and Fuel Oil Tanks (if fitted) or through a pipe tunnel in the Fuel Oil Tank.

The 25 gal. Galley Drain Tank should remain in use and the pump piping
revised to discharge to the G/T Holding Tank in Hold No. 2. The single drinking

fountain (Framnes 14/15) discharging overboard should bc reconnected to drain to
the gravity G/T drain line to the G/T Holding Tank. The overboard discharge could
be blanked off.
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Vessel: WHITE SAGE (133')

System No. 4 (Cont'd)

The existing overboard discharge deck and shell connec ions can
remain for use in the new installation.

A
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Vessel: WHITE SAGE (133')

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

Black and Gray Waters .

Required ii

Sludge Holding Tank 232 gal. (31 cu. ft.)
Influent Surge Tank 432 gal. (58 cu. ft.)
Discharge Pumps (4) 10 - 30 gnm

Grumman Unit One (1)

Discussion

The system installation appears to be acceptable as described in the
following: ii

The Sludge Holding Tank and the Influcnt Surge Tank plus pumps can be -I
located in the area presently occupied by the existing Collecting Tsnk in the Engine 1 1
Room. Minor rearrangement of equipment may be required for this installation.

The Grumman Unit can be located in the Engine Room port side near the I
centerline between frames 14 and 15. This location will require the relocation of Ii
the Log Desk and Telephone Booth plus other minor machinery items. i

Fewer items of existing equipment will require relocation if the Jnfluent i
Surge Tank is Instali.- in the area presently occupied by the Retention Tank in the

Hold No. 2 Storeroom area. This will require the extension of the combined I
waste piping m ains from the Engine Room to the Hold No. 2 Storeroom area via
a pipe tunnel or through a void space, if fitted. I

An alternate location for the Grumman Unit and the Sludge Holding . I
Tank is the Hold No. 2 Storeroom in the general area presently occupied by the I
Retention Tank. This location can accommodate all the required components
thereby having all treatment equipment together in Hold No. 2. Minor modifications
will be necessary to the space.

I-1I
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Vessel: WHITE SAGE (133')

System No. 5 (Cont'd)

The 25 gal. G-)Uey Drain Tank should remain in use ad the pump
piping revised to discharge to the Jnfluent Surge Tank. The singlc
drinking fountain (Frames 14/15) discharging overboard should be reconnected
to drain to the gravity G/T drain line to the Influent Surge Tank. The overboard
discharge would be blanked off.

Existing deck and shell overboard discharge connections can remain
for use with the new equipment.

t
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Vessel: WHI'FE SAGE (133')

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

Sludge Holding Tank for Gray Water

. -. ji7 Ryuired I
Influent Surge Tank . 3 23 gal. (43 cu. ft.)
Sludge Hoiding Tank 172 gal. (23 cu. ft. )
Sewage Holding Tank 722 gal. (97 cu. ft. )
Optional Comb. Sewage/Sludge Holding

Toaxd 894 gal. (120 cu. ft. )
Discharge Pumps (4) 10 - 30 gpm

Grumman Unit One (1)

Des crijion

The system installation appears to be acceptable as described in the
following: ,

Although it Is possible to locate the Grumman Unit in the Engine Room
between frames 14 and 15, port side near centerline, it may be advisable to locate
this unit and the Sludge Holding Tank (2.5" x 2.5' x 4' H) in the Hold No. 2 Store-
room area in the location of the present Retention Trnk becauise the size of the
associated ranks makes it Impossihle to locate all equipment in the Engine Room
without considerable rearrangement.

The Influent Surge Tank (3'W x 3' L x 5' H) awd the Sewage Holding Tank
or the Optional Combined Holding Tank can be located In the Engine. Room In the
area presently ouccupied by the existing Collecting Tank. It may be necessary to
relocate the Log Desk and Telephone Booth. As an alternate the tanks can be located
in Hold No. 2 Srorerooem area thereby keeping all related equipment in the same
space. Only minor rearrangement of the existing space will re required.

The 25 gal. Galley Drain Tank could remain Wn ese and the pump piping
revised to discharge to the Iniluent Surge Tank in Hold No. 2. The single drinking
fountain (Frames 14/15) discharging overboard should be recornected to drain to the
gravity GiT drain line to the influent Surge Tank. The overboard discharge is to be
blanked off.

Existing shell and deck discharge conilections can remain for use with
the new equipment.
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Vessel: WHITE SAGE (133')

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

Tank for Gray Water

ii Required
6alley/Turbid Holding Tank 2,063 gal. (276 cu. ft.)

Sewage Influent Surge Tank 110 gal., (15 cu. ft. )I Fuel Oil Day Tank 25 gal. (3.3 cu. ft.)
Discharge Pumps (4) 10 - 30 gpm

Grumman Unit One (1)
Thiokol Incinerator One (1)

Discussion
DsuioThe system installation appears to be acceptable subject to certain

limitations as follows:

The Galley/Turbid Holding Tank can be located in the Hold No. 2 Store-
room area in the space presently occupied by the existing Retention Tank with very

minor rearrangement of the space.

The Grumman MSD (itted with an Incinerator can be installed in the
Engine Room between frames No. 14 and 15 port side near the centerline. The
incinerator stack can be led up the machinery casing along with the existing diesel
engine exhaust pipes. This location will require the rearrangement of the Log Desk
and Telephone Booth and perhaps the Air Conditioning Water Chiller.

The Sewage Influent Surge Tank can be located in the Engine Room in the
area presently occupied by the Collecting Tank. The Incinerator Fuel Tank can be
located in the overhead in the same area.

This arrangement will require that the Galley/Turbid main be routed to
the No. 2 Hold Storeroom area via the void space between Fuel Oil and Fresh Water
Tanks (if fitted) or through a pipe tunnel in the Fuel Oil Tank.

A
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Vessel: WHITE SAGE (133')

System No. 7 (Cont'd)

The 25 gal. Galley Drain Tank should remain in use and the pump piping
revised to dischaige to the G/T Holding Tank in Hold No. 2. The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to drain to
the gravity G/T drain line to the G/T Hoiding Tank. This overboard discharge is
to be blanked off.

The existing shell and deck connections can remain for use with the new
installation.

A--14i ,: j
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Vessel: WHITE SAGE (133')

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

Black and Gray Waters

Required

Influent Surge Tank 432 gal. (58 cu. ft. e

Fuel Oil Day Tank 25 gal. (3.3 cu. ft. )
Discharge Pumps (4) --- 1--10 - 30 gpm

Grumman Unit One (1)
Thiokol Incinerator One (1)

Discussion

The system installation is acceptable within the following limitations:

The Influent Surge Tank can be located in the area presently occupied
by the existing Collecting Tank In the Engine Room,

The Grumman Unit with the Thiokol Incinerator can be located in the
Engine Room between Frames No. 14 and 15, Port Side near the centerline. This
will require the relocation of the Telephone Booth, Log Desk and probably the Air
Conditioning Water Chiller.

The Fuel Oil Day Tank can be located overhead near the Grumman Unit.

The incinerator stack can be led up the machinery casing along with the
existing diesel engine exhaust pipes.

The 25 gal. Galley Drain Tank should remain in use and the pump piping
revised to discharge to the Influent Surge Tank in Hold No. 2. The single drinking
fountain (Frames 14/15) discharging overboard should be reconnected to drain to the

gravity G/T drain line to the Influent Surge Tank. This overboard discharge is to
be blanked off.

The existing overboard discharge shell and deck connections can remain
for use with the new installation.
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Vessel: WHITE SAGE (133')

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

for Gray Water

Required

Vacuum Collection Tank 30 gal. (4.4 cu. ft.)
Sewage Holding Tank 200 gal. (27 cu. ft. )
Galley/Turbid Holding Tank 2063 gal. (276 cu. ft. )

Discussion

The system installation appear to be acceptable subject to certain
lir itations.

Reuse of existing piping arrangement should be considered. A fresh

water flushing system is required for this system.

The Vacuum Collection Tank, its vacuum equipment, Sewage Holding Tank
and sewage overboard pumps can be located in the Engine Room in the area where
the existing Collecting Tank is presently installed.

The Galley/rurbid Holding Tank and overboard pumps can be located in
the Hold No. 2 Storeroom area where the Retention Tank is presently installed.

Minor rearrangements of existing equipment may be necessary in both
compaxtme nts.

The Galley/Turbid drains in the Engine Room must be manifolded and

led to the G/T Holding Tank via a pipe tunnel through the fuel oil tanks or the voidspace (depending on the vessel's arrangement) between the Engine Room and Hold

No. 2.

It Js recommended that the galley and turbid drains aft of Frame 17 continue
to utilize the existing 25 gallon collecting tank and pump. This must be rearranged
to discharge forward to the new G/T Holding Tank in Hold No. 2. The single drinking
fountain drain betwen Frames 14 and 15 must be tied in to the gravity system going
forward instead of retaining its own independent overboard discharge. This over-

"board connection could be blanked off,
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Vessel: WHITE SAGE (133')

System No. 9 (Cont'd)

The existing pipe tunnel between the Engine Room and Hold No. 2 could
be retained for sewage transfer to the existing overboard discharge connection in
Hold No. 2 or to the existing pierside deck connection.

Existing overboard discharge connections and deck discharge connections
can be retained for use with the new installation.

A1Ii
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Vessel: WHITE SAGE (133')

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

' "Required

'Vacuum Collection Tank 120 gal. (18 cu. ft. )
Galley/Turbid Holding Tank 2063 gal. (276 cu. ft.)Incinerator Feed Tank (Sludge) 50 gal. (6.5 cu. ft.)
Fuel Oil Day Tank 22 gal. (3.0 cu. ft.)

Incinerator 
One (1) Thiokol

Discussion

The system installation appears to the acceptable subject to certain
lirm itations.

Reuse of existing piping arrangements should be considered. A fresh
water sanitary flushing system is required.

The Vacuum Collection Tank, vacuum equipment and overboard discharge
pump could be located in the Engine Room in the area where the existing Collecting
Tank is fitted. The Incinerator, its feed (sludge) tank, blower, fuel tank, controls,
etc. would be located just aft of the Vacuum Collection Tank. The incinerator stack
can be run to the weather alongside the exhausts from the existing diesel engines
up the machinery casing.

The Galley/Turbid Holding Tank and its overboard pumps would be
located in the Hold No. 2 Storeroom area where the present Retention Tank is
installed.

Minor rearrangements of existing spaces and machinery may be necessary
in both compartments to accommodate the new units.

The existing 25 gallon Galley Drain Tank should remain in use and thepump discharge piping revised to discharge to the Galley/Turbid Holding Tank in
Hold No. 2. The single drinking fountain drain between Frames 14 and 15 should

be connected to the gravity Galley/Turbid drain running to the G/T Holding Tank
and the independent overboard discharge disconnected and blanked off.
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VESSEL: WHIITE SAGE (133')

System No. 10 (Cont'd)

The existing pipe tunnel bet~ween the Engine Room and Hold No. 2 would

be used for the piping necessary to pump out the Vacuum Collection Tank.I

The existing overboard shell and deck connections should be retained
for use with the new system.

The G/T drain main in the Engine Room should be run to the G,'T HoldingI

Tank in Hold No.* 2 via the pipe tunnel.I
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Vessel: WHITE SAGE (133')
I(

WIVIS No. 11 JERED Reduced Volume Flush Vacuum Collection/GATX
Evaporator for Concentratad Black Water/Holding Tank

for Gray Water

ReLiredI
Vacuum Collection Tank 30 gal. (4.4 cu. ft.)
Galley/Turbid Holding TanX 2063 ga. (276 cu. ft. ) f
Evaporator (GATX) One (1) - 80 gal.
Catalytic Oxidizer ,One (1),,•

Discussion

The system installation appears to be acceptable as follows: .

Reuse of existing piping arrangements would have to be considered. A •-

fresh water sanitary flushing system is required with this system.

The Vacuum Collection Tank, Evaporator and Catalytic Oxidizer can be
located in the area presently occupied by the Collection Tank in the Engine Room.

The Galley/Turbid Holding Tank could be located in the Hold No. 2 Store- -

room area presently occupied by the Retention Tank.

The existing 25 gallon Galley Drain Tank should remain in use and the I
pump piping revised to discharge to the Galley/Turbid Holding Tank in Hold No. 2.
The single drinking fountain discharging overboard at frares 14/15 should be
reconnected to the gravity G/T druin to the G/T Holding Tank. The overboard
discharge should be blanked off.

Existing overboard shell and pierside dec' connections should remain
for use by the new system. [

The pipe tunnel between Engine Room and Hold No. 2 would be used for
the piping necessary to pump out the Vacuum Collection Tank.

The G/T drain main in the Engine Room should be run to the G/T Holding
Tank in Hold No. 2 via the pipe tunnel.
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Vessel: WHITE SAGE (133')

WMS No. 12 JERED Reduced Volume Flush Vacuum Collection/Holding
Tank for Concentrated Black Water/Grumman Flow

Through System with Sludge Holding Tank for Gray Water

S,'Required
G/T Influent Surge Tank .323 gal. (43 cu. ft.)
Sludge Halding Tank 172 gal. (23 cu. ft,.
Sewage Vacuum Collection £Tik- 30 gal. (4.4 cu _z.) •
Sewage Holding Tan'k ---. 200 gal. (27 cu. ft.)

Grumman Unit One (1)

Discussion

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

Reuse of existing piping arrangements would have to be considered. A .

frech water sanitary flushing systcm would be required.

i:The V' ~acuum Collection Tank, Vacuum equipment, Sewage Holding Tank'and

sewage overboard pumps could be located In the Engine Room in the area where the
existing Collecting Tank is fitted.

The Galley/Turbid Influent Surge Tank and its pump would be located just
"aft of the aforementioned sewage equipment, also in the Engine Room. This will
require minor rearrangement of existing equipment. ,

The Grumman MSD , Sludge Holding Tank (and its discharge pump) could

be located in the Hold No. 2 Storeroom area In where the existing Retention Tank Is
fitted. Some rearrangement of this compartment may be necessary,

The existing 25 gallon Galley Drain Tank should remain in use and
discharge to the Influent Surge Tank. The single drinking fountain drain between
Frames 14 and 15 should be connected to the gravity G/T drain to the Influent
Surge tank and the independent overboard connection disconnected and blanked off.

.
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Vessel: WHITE SAGE (133')

System No. 12 (Cont'd)

The pipe tunnel between the Engine Room and Hold No. 2 would be used I
to transfer wastes from the Sludge Holding Tank to the Sewage Holding Tank (for
pierside discharge) and from the Sewage Holding Tank to overboard and plerside
discharge.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation.

A2
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Vessel: WHITE SAGE (133')

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

Concentrated Black Water and Gray Water Sludge

Required

Galley/Turbid Surge Tank 323 gal. (43 cu. ft.)
Vacuum Collection Tank 30 gal. (4.4 cu. ft.)
Fuel Oil Day Tank 40 gal. (5.3 cu. ft.)

Grumman Unit One (1)
Incinerator One (1) Thiokol

Discussion

The system installation appears acceptable as follows:

Reuse of existing piping arrangements would have to be considered. A
fresh water sanitary flushing system would be required for this system.

The Vacuum Collection Tank and vacuum equipment would be located in the
Engine Room in the area where the existing 220 gallon Collecting Tank is fitted. The
Galley/Turbid Surge Tank and its pump would be located just aft of the Vacuum
Collection Tank and equipment. This may require some relocation of existing
equipment.

There are two possible locations to be considered for the location of the
Grumman MSD and its incinerator. One location would be in the Engine Room just
aft of the Vacuum Collection arrangement near the centerline, with its stack going
to the weather alongside the existing diesel engine exhausts. The other location
would be in Hold No. 2 in the place occupied by the 810 gallon Retention Tank in the
storeroom area, with the Incinerator stack running to the weather alongside the
kingpost.

There would be some equipment relocations to be considered.

The existing pipe tunnel between the Engine Room and Hold No. 2 would
be used for piping runs to overboard and plerside connections and the Grumman MSD,
if located in Hold No. 2.

A-23



Vessel: WHITE SAGE (133')

System No. 13 (Cont'd)

The existing 25 gallon Galley Drain Tank will remain in use with the

pump discharge piping revised to connect to the G/T Surge Tank. The single

Sdrinking fountain at frames 14/15 would be reconnected to the gravity G/T drain

to the G/T Surge Tank. The overboard discharge should be blanked off.

Existing overboard discharge connections and deck discharge con-

nections could be retained for use with the new installation.
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Vessel: WHITE SAGE (133')

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

for Gray Water

Galley/T'Prbid Holding Tank 2,063 gal. (276 cu. ft.)
Sewage Holding Tank - 232 gal. (31 cu. ft. I
-Discharge Pumps (4) - 10 - 30 gpm

Discussion

The system installation appears to be acceptable as follows:

Reuse of existing piping arrangements should be considered. A fresh
water flushing system is required for this system.

The Galley/Turbid Holding Tank could bc located in the Hold No. 2
Storeroom area in the space presently occupied by the Retention Tank.

The Sewage Holding Tank can be located in the Engine Room ln the space
now occupied by the Collection Tank.

The existing pipe tunnel between the Engine Room and Hold No. 2 would
be used for piping runs to overboard and plerside connections and from G/T Holding
Tank to the Sewage Holding Tank.

The existing 25 gallon Galley Drain Tank will. remain in use with the pump

discharge piping revised to connect to the G/T Holding Tank. The single drinking
fountain at frames 14/15 would be reconnected to the gravity G/T drain to the G/T
Holding Tank. The overboard discharge should be blanked off.

Existing overboard discharge connections and deck discharge connectionscould be retained for use with the new installation.
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Vessel: WHITE SAGE (133') I

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

Required .

Galley/Turbid Holding Tank 2,063 gal. (276 cu. ft.) .
Incinerator Feed Tank 50 gal. (6.7 cz. ft.)
Fuel Oil Day Tank 22 gal. (3 cu. ft.)

Incinerator One (1) Thiokol

Discussion :

The system installation appears to be acceptable subject to the following:

Reuse of existing piping arrangements should be considered. A fresh
water flushing system is required for this system,

The Galley/Turbid Holding Tank can be located in the Hold No. 2 Store-
room area where the existing Retention Tank is located. Minor space rearrangement.
may be necessary.

The Incinerator, Fuel Oil Day Tank and Incinerator Feed Tank can be
installed in the area presently occupied by the Collecting rank in the Engine Room.
Minor equipment rearrangement may be required. Stack can run up the casing.

The pipe tunnel between the Engine Room and Hold No. 2 would be used
for pipmiu runs to overboard and pierside connections.

The existing 25 gallon Galley Drain Tank will remnain in use with the
pump discharge piping revised to connect to the G/T Holding Tank. The single
drinking fountain at frames 14/15 would be reconnected to the gravity G/T drain
to the G/T Holding Tank. The overboard discharge should be blanked off.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation.

A
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Vessel: WHITE SAGE (133')

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

for Gray Water

Required

Galley/Turbid Holding Tank 2,063 gal. (276 cu. ft.)

Catalytic Oxidizer One (1)
Evaporator (GATX) One (1) 80 gal.
Discharge Pumps (4) 10 - 30 gpm
Macerator/Transfer Pumps (2)

Discussion

The system installation appears to be acceptable within certain
limitations:

Reuse of existing piping arrangement should be considered. A fresh
water flushing system is required for this system.

The Galley/Turbid Holding Tank and pumps can be located in the Hold
No. 2 Storeroom area to replace the existing Retention Tank. Minor space
rearrangement may be necessary.

The Evaporator, Catalytic Oxidizer and pumps (an be installed in the
Engine Room in the area where the existing Collecting Tank is located. Minor
machinery rearrangement may be required.

The existing pipe tunnel between the Engine Room and Hold No. 2
would be used for piping runs to overboard and pierside connections.

The existing 25 gallon Galley Drain Tank will remain in use with the

pump discharge piping revised to connect to tre G/T Holding Tank, The overboard

discharge should be blanked off.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation,
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Vessel: WHITE SAGE (133') t
I

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

Through System with Sludge Holding Tank for Gray Water

Required

Sewage Holding Tank -232 gal. (31 cu. ft.) . 4

Influent Surge Tank 323 gal. (43 cu. ft.) I

Sludge Holding Tank 172 gal. (23 cu. ft.) I
Grumman Unit One (1)
Macerator/Transfer Pumps (2)
Discharge Pumps (4) 10 - 30 gpm

Discussion

The system installation appears to be acceptable within certain
limitations and alternatives:

Reuse of existing piping arrangcmcnt should be considered. A fresh
water flushing system is required for this system.

In view of the close piping intercomiection between the components, and
the fact that pierside discharge is via Hold No. 2, it appears advisable to locate
the Grumman Unit, Sludge Holding Tank, Sewage Holding Tank and Influent Surge
Tank in the Hold No. 2 Storeroom area presently occupied by the Retention Tank.
This will probably require minor rearrangement of the space.

An alternate is to locate the Sewage Holding Tank in the Engine Room
in the space now filled by the Collection Tank. This will, however, require
extra lengths of piping between Hold No. 2 and the Engine Room for Sludge Tank
discharge and Influent Tank discharge to the Sewage Tank and Sewage Tank
discharge to pierside connections.

The Galley/Turbid drain main in the Engine Room must be led to the
Influent Surge Tank in Hold No. 2 via a pipe tunnel thrrough the fuel oil tanks orjte void space between the fresh water tanks and the fuel oil tanks (if fitted).
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Vessel: WHITE SAGE (133')

System No. 17 ( .'d) j

The existing 25 gallon Galley Drain Tank will remain in use with the
pump discharge piping revised to connect to the G/T Surge Tank. The single

drinking fountain at frames 14/15 would be reconnected to the gravity G/T drain
to the G/T Surge Tank. The overboard discharge should be blanked off.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation.
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Vessel: WHITE SAGE (133)

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

Requiredj

Sewage Surge Tank 43 gal. (5.7 cu. ft.)
Galley/Turbid Surge Tank ý323 gal. (43 cu. ft. )
Fuel Oil Day Tank --. 22 gal. (3.0 cu, ft.)

Grumman Unit One (1) _

Incinerator One (1) Thiokol

Discussion

The system installation appears to be acceptable as follows:

Reuse of existing piping arrangement should be considered. A fresh
water flushing system is required for this system.

The Galley/Turbid Surge Tank and thc Sewage Surge Tank can be I
located in the Engine Room in the space now occupied by the Collecting Tank.

The Grumman Unit, Incinerator and Fuel Oil Day Tank can be located
In the Engine Room between Frames 14 and 15, port side near the centerline.
This will require the relocation of the Log Desk, Telephone Booth and possibly
the Air Conditioning Water Chiller. The incinerator stack could run up the casing
to the weather with the existing Diesel engine exhaust piping. In this arrangement,
the pipe tunnel between the Engine Room and Hold No. 2 would be used for piping
runs to overboard and pierside connections.

An alternate would be to locate the Grumman Unit, Incinerator and
Fuel Oil Day Tank in the Hold No. 2 Storeroom area in the space now occupied
by the Retention Tank. The stack could be led up the side of the kingpost up to
the towing light. .

In this arrangement the pipe tunnel would be used for overboard and
pierside discharge piping plus feed piping to the Grumman Unit.
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Vessel: WHITE SAGE (133')

System No. 18 (Cont'd)

Possibly the best arrangement is to locate nil of the equipment in the
Hold No. 2 Storeroom area. In this arrangement the separate Sewage and G/T
imains must 1e led from the Engine Room to the Hold No. 2 Storeroom area via
the pipe tunnel.

The existing 25 gallon Galley Drain Tank will remain in use with the
pump discharge piping revised to connect to the G/T Surge Tank. The single

--drinking fountain at frames 14/15 would be reconnected to the gravity G/T drain : -:

to the GiT Surge Tank. The overboard discharge should be blanked off.

Existing overboard discharge connections and deck discharge connections
could be retained for use with the new installation.
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