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SUMMARY AND RECOMMENDATIONS 

1. Potable Water service is satisfactory and the water is of excellent 
quality meeting PHS Drinking Water Standards. 

2. Cooling tower water treatment is apparently effective in protecting 
the systems. Control of bleedoff with conductivity controlled solenoid 
valves is recommended. Sodium pentachlorophenate is used as an algae­
cide. Use of this material is not permitted when discharge is to 
natural drainage. systems. Federal.Supply Schedule polyphosphates are 
less costly than commercial components for cooling water treatment. 

3. Boiler water treatment is not practiced at the activity. T,,10 old 
steam generators will be replaced shortly. The water sides of these 

·units should be inspected on ftismantling to determine the effects of 
non treatment. Polyphosphate with tannin can protect the uew steam 
generators from internal corrosion. 

4. Swimming pool water treatment is under commercial contract and is 
apparently satisfactory. Circulation pump life may be increased and 
filter runs extended by the proper addition .of diatomite "body feed". 

5. Wastewater treatment is excellent, producing an effluent with the !Jr 
clarity of potable water. Minor changes in procedures have been 
discussed with operator. The flow meter remains inoperative and ~0 
should be repaired. Plant improvements are planned under MILCON P-255. 

6. The wastewater collection system apparently is subject to excessive 
infiltration judging from old flow records. A flow versus rainfall 
comparison with the old flow meter indicated high infiltration. Certain 
lines known to be in poor condition may be repaired by pulling a liner 
pipe through the existing lines. If infiltration is a continuing 
problem, a pollution abatement project should be submitted for TV 
inspection and pressure grouting repair or relining of the sewer system. 
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I. INTRODUCTION 

In accordance with NAVFACINST 5450.l9B of 15 October 1974, an 
Environmental Engineering Survey was conducted at the Naval Coastal 
Systems Laboratory, Panama City, Florida on 8-9 June 1976. The survey 
was performed as a follow-up to a si~i1ar survey performed on 26-27 
March 1975. 

II. PERSONS CONTACTED 

Lt. G. L. Law 
Mr. M. Southall 
Mr. Don Good 
Mr. Ivan Holmes 

- 'Mr. E. Coleman 
Mr. J. Hutto 
Mr. R. Ward 
Mr. J. Moore 
Mr. T. Peak 

III. WATER TREATMENT 

A. Potable Water 

Public Works Officer 
Supervisory Engineer 
Engineer 
Environmental Coordinator 
Utilities Superintendent 
Utilities Foreman 
Sewage Treatment Plant Operator 
H & Alc Plant Operator 
Transportation Superintendent 

The potable water is furnished to the laboratory by the Bay 
County Water System under contract. The water is delivered at service 
pressure therefore the laboratory elevated tank rides on the system 
pressure. The existing water pr~duction facilities are maintained in 
a standby status. The water is of excellent quality, low in solids, 
palatable and in conformance \.;ith PHS Drinking Water Standards. 

B. Cooling Towers Water Treatment 

The stations cooling to~ers were. inspected and generally 
found to be in excellent conditio~. It was also determined in dis­
cussion with operations personnel that maintenance of the water sides 
of cooling system condenser coils ~as minimal. This is indicative of 
a satisfactory cooling water tres~ent program. 

Cooling water treatme~t consists of constant, manually 
adjusted bleedoff and the addit~o~ of a proprietary cooling water 
treatment compound called Hydro~~~~e to the cooling water at the rate 
recommended by the manufacture~. ?eriodica11y an algaecide containing 
sodium pentachlorophenate is a~~~~ to control algae. The algaecide is 
purchased from the same supp1i~~ as is the water treatment compound 
(Lester Laboratories). This t??~ ~f algaecide is not permitted where 
b1eedoff is directed to natura: ~~ainage courses. An algaecide 
registered with the Environmer:::~: =~otection Agency should be used. Our 
report of 26-27 Harch furnishe..:: ~~~a~ce on a cooling tower treatment 
system based on water treatmer::: ;~~~cals available through federal 
supply schedules. This' source ::= =-."-1emicals has cost advantages over 
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co~ercial procurement. 

Bleedoff control by conductivity sensor should be provided 
for all towers of 100 ton capacity or greater. Suitable equipment is 
available from a number of manufacturers. Catalog data for such a 
unit is enclosed as Appendix A. 

C. Boiler Water Treatment 

The activity has a number of small steam and hot water boilers 
which have been operated for years without water treatment. Two small 
,systems are planned to be replaced due to age. On replacement the 
water sides of these boilers may be fully checked to determine the 
effect of long term operation without water treatment. The new units 
should be protected with a polyphosphate-tannin treatment program using 
the BUMINES boiler water treatment check service, as explained by 
Appendix B, for guidance •• 

D. Swimming Pool Water Treatment 

The swimming pool and treatment system, which is operated 
under contract, were described in our 26-27 March report. A flow meter 
has been installed on the circulating pump discharge since the last 
report and it indicated a flow rate of 375 GPM. This circulation rate 
is adequate. 

It was noted that the diatomaceous earth filtering system was 
not receiving a metered body feed at the time of this visit. Body feed 
will extend filter runs and increase the allowable loading rate. In 
that the filter loading rate is less than that considered acceptable, 
body feed is not required unless indicated by other operating conditions. 
The circulation pump suction pressure guage should be replaced and 
periodically observed. If the guage indicates that suction pressures 
fall below the pump rating on short filter runs, body feed can be 
implemented "to improve suction conditions. Inadequate diatomite body 
feed can result in suction conditions which are dama~ng to centrifugal 
pumps. If improper suction conditions exist, the slurry feeder "hould 
be repaired and placed back in service or replaced and a slurry mixing 
tank provided for the diatomite. Body feed should be prepared by 
m1x1ng 20 pounds of D.E. to 50 gallons of water in a slurry tank. The 
feeder should be adjusted to feed at a rate of approximately 2 GPH 
during circulation pump operation. Appendix C furnished information on 
a typical system. 

IV. WATER POLLUTION CO~~ROL 

A. Wastewater Treatment 

Operating reports for the sewage treatment plant indicate a 
well operated plant producing a high quality effluent which was con­
firmed by visual observation during this survey. A sample of the final 
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effluent taken during the survey had the clarity of drinking water 
which is unusually good for the type of treatment provided. The operator 
waS found to be highly conscientious in his duties, operating a clean 
plant. 

Prior to the survey an inadvertent discharge of fuel oil to 
the sewer system had resulted in a digester upset. Reports indicated 
poor digester conditions in March. At this visit the digester had 
largely recovered from the sick condition, though the odor of fuel oil 
was still present in freshly drawn supernatant. The supernatant was 
reasonably clean, however, and the operator indicated that the condition 
-of the sludge was much improved. The operator performed his sludge 
drawoff technique and thereby demonstrated his knowledge and concern for 
minimizing the discharge of excess water to the digester. 

The plant operator follows a procedure in cleaning the filter 
head box and filter surface at a frequency which may be more than 
necessary and unduly affect plant performance during these periods. It 
was suggested to the operator that the automatic samplers be used one 
cycle per month during a typical filter system cleaning operation to 
determine the effect on plant performance over a 24 hour period. 
Analytical tests from these samples can then furnish guidance on the 
required frequency of the cleaning cycles. 

The existing flow metering system is inoperative. The 
primary device, a Kennison nozzle, appears to be in satisfactory con­
dition and new equipment for sensing the flow depth through the nozzle 
is available from BIF division of General Signal. The Taulman Co. 
represents BIF and the representative serving the Panama City area is 
located in Atlanta, Ga. The address is ~he Tau1man Co., P.O. Box 11988, 
Atlanta, GA 30355 ATTN: Mr. Aubrey Neighbors Phone (404) 262-3131. 

The new 3 inch Foxboro Magnetic Flow Meter which has been 
purchased is not suitable for direct replacement for the existing 
Kennison nozzle. The unit may be adopted for use by installing it in 
a box at the head of the plant taking flow from a manifold which 
receives flow from the three lift stations. A sketch showing the 
general arrangement necessary is attached as Appendix D. The material 
required will cost approximately $1200 not including concrete, 
miscellaneous steel or excavation and about 6 foot of operating head 
will be added to raw sewage pumps. 

Improvements required at the plant to accomodate future flows 
have been identified in previous correspondence and MILCON project P-255 
has been prepared to accomplish the needed work. Validation of the 
population increase has been requested. 

This project includes a new sludge digester, sludge drying 
bed, chlorine contact chamber and recirculation facility improvements 
to increase the capacity of the ?lant. A sludge drying bed pump station 
and auxiliary power source are included to satisfy EPA recommendations 
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an~ provide for emergency operation. Also the project includes an 
improved influent structure, a primary clarifier telescoping sludge 
draw-off valve and general improvements which are necessary to improve 
plant operations. 

The latter items are proposed to meet operational requirements 
which are independent of the facility improvements necessary to increase 
plant capacity. 

B. Oily Waste 

An oil water se?arator has been installed to receive waste 
from the transportation shop area. The system appears to satisfactorily. 
collect oily waste. A new fueling system is under construction which 
includes a storage tank and diversion facilities to collect accidental 
spills. 

. 
A 10,000 gallon tank is used to collect waste oily products 

from pierside users. Often the wastes are principally composed of 
water which compromises the informal relationship with the contractor 
who removes oil wastes. The waste can be concentrated by pumping it 
through a coalescing filter of the type illustrated by Appendix E at 

. a procurement cost of about $6000 for a unit of 25 GPM capacity. 
Alternatively a manually operated skimmer of the telescoping type, 
such as are used at sewage treatment plants, coulo be fitted to the 
existing tank and connected to a separate concentrated oil holding 
tank. Literature describing a typical unit which may be modified to 
suit the purpose is enclosed as Appendix F. 

C. Wastewater Collection System. 

-
The existing flow meter is inoperative, however on review of 

flow cnarts for the period 1970 to 1972, when the meter is presumed 
to be reasonably accurate, flow variations suggestive of high 
infiltration were noted. Data on local weather conditions at the time ~ 
of indicated sudden flow variations were not available ~o verify the 
conditions, but, it is understood that rainfall versus sewage flow 
comparisons were performed some time ago and infiltra~ion was 
indicated at that time. Certain sections of the piping system may be 
corrected by internal lining of the lines between manholes. Information 
relative to this method is enclosed as Appendix G. Relining will still 
require considerable excavation, as indicated in the appended enclosure, 
and will not be appropriate for very short runs. If continued 
observation of system flows indicate a persistent major problem, a 
progrrun for TV inspection and pressure injection repair or relining of 
the sewer system should be initiated. 

The ship to shore system is available for service but no 
ship's are currently being serviced. Appendix H provides background 
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information and operational guidance on the ships CRT system and 
handling of sewage transfer hoses. 

Prepared by: 

/7)Lc:~~ 
~:~DLEY, P.E. 
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GENERAL DESCRIPTION 

The Model 771 is a low cost linear conductivity 
controller. It is available with different sensor con­
figuration for v~rious application requirements. 

The Model 771 is 'supplied with conductivity sensor, 
so it is necessary to specify the desired type when 
ordering. Specify whether visual meter indication of 
the value of the conductivity of the solution being 
measured is desired by adding the suffix "V" for 
visual. 

APPLICATIONS 

The Model 771 is the ideal instrument for use as a 
rinse tank 'controller in the plating and metal finish­
ing industries. It can be used to control the level of 
total dissolved solids in smal! cooling towers. 

ACCESSORIES 

A Model 779 sensor selector may be used with the 
771 to manually select a second sensor location if 
two points in a system require monitoring. 

OOEL 117 SENSOR 

'JITH SS BRACKET 

W~~\ i[] 
.. \f . , 

MODEL 118 SENSOR 

\1 

SPECI FICATIONS 

MODEL 771 

CONDUCTIVITY CONTROLLER 

.-.------. 
. 1 

~' .. '\~ r'" f 

: ' 

-: " .. r."'·. 
• ,'" ..... -•. +,' •. ~"-~~~,~-

: .:-. 
' . . -t· .. , 

,MODEL 771 V MODEL 771 
Q' -

LIST 3?.5 

FEATURES 

Linear Circuitry and Indication 
Nema 12 (Industrial Use) Enclosure 
Recorder Output 0·5VDC up to 2 ma Max. 
Choice of five sensors: 

117·0.2 Submersion 
117 ·1.0 Submersion 
118·0.2 Insertion 
118·1.0 Insertion 
11S·1.0 Flow 

Choice of Two Ranges: 

0·100 or 0·1000 Micromhos/cm 
o· 500 or 0 - 5000 Micromhos/cm 

Adjustable Contra! Deadb!nd 0·5% of fullscale 
Control Contact Rating 5 amps 
Pilot LIght Status Indication 
Carbon Electrodes (no Platinizing) 

MODEL 119 SENSOR 

s-/?{. 

~~"J]'f;) MODEL 779 SENSOR 
SELECTOR 

APPEt-.'T})IX A 

'Iii. 

If ,. 
II 
12 
Ii 
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DIMENSIONAL DATA 

~~~~l-f 
,",ODEL 117 t 

N.O. CONTACT OUTPUT rt-~;~~ 
~ '=OK 41 

MODEL 118 • f 
I N PT 

J 
FOR WIRING OF OJ C. 

EOM- ~~~T:~~!~s J~l't~~ 
CONNECT CO'L OF 

N.O.- 50LEI<0lD B·.TWEEN 
7 ~ 10. TO BE 
WIRED BY CUSTOt<ER 

CONTROLLER 

DIMENSIONS 

.I 

5/16 D. gQE 
4 MOUNTING 
HOt.ES 

. 

} 
0 - 5 V:lC TO RECOllDER 

L.....___ TO BE WIRED BY CUSTOMER 

-WHT-PROBE T. "=[] 
G~N-PR08E T.C. ~. 

- BK- PROBE COM. J 
REO-T. C.---- 1------

~ 
EXTE~NAL IV I RI NG 

SPECIFICATiONS 

CONTROL CONTACTS 

24·28 VDC 5 amp resistive 2 amp inductive 
115 VAC 3 amp resistive 1.5 amp inductive 
Adjustable Deadband 0·5% Full Scale 

ENCLOSURE 

NElv"A 12 (Industrial Use) 
Size 6% W x 8% H x 3·3/4 D 

Finish: Blue Textured Baked Enamel 

INDICATOR LIGHTS ,/ 

Amber (Process at or Higher than Set Point) 
Red (Process Lower than Set Point) 

METER INDICATION (Model 771V Only) 

O· 500 linear 

RANGE SELECTION 

Xl Range Fullscale = 100 mmhos 
For Sensors having 0.2 Constant 

Xl0 Range Fullscale = 1000 mmhos 
For Sensors having 0.2 Constant 

Xl. Range Fullscale = 500 mmhos 
For Sensors having 1.0 Constant 

Xl0 Range Fullscale = 5000 mmhos 
For Sensors having 1.0 Constant 

WEIGHT / SHIPPING WT. 

8Ibs./15Ibs. 

RECORQER OUTPUT 

O· 5 Volts (up to 2 rna Max.) 

POWER REOUIREMENT 

117VAC ±.. 15% 50·60Hz 5 amps 
8 feet Power Cord supplied 

AUTOMATIC TEMPERATURE COMPENSATION 

5° • 70°C, 41° • 158°F 

Ht:MIDITY STABILITY 

0 to 100% without ±.. l%/mo 
desiccation 

ACCURACY SENSITIVITY 

±.. 2% of fullscale ±.. 0.1 % of full scale 

TRANSMITTER CALIBRATION 

Internal Resistor selected in place of Sensor by 
Front Panel Switch A 

SENSORS 

Max. Temp. 158°F 
Carbon Electrodes, 8 feet of cable supplied 

117 (Submersion) Sensor·Constants 0.2 or 1.0 
PVC & Epoxy Cor:struction 

Mounts in 304 SS Corner Bracket 12" long 
furnished with Probe 

118 (Insertion) Senso~-Co~stants 0.2 or 1.0 
Noryl & Enoxy Construction 
Moun'~ into one inch coupling welded onto tank 
or line 

119 (:=Iow) Sensor-Constant 1.0 
PVC, & Epoxy Constru-:::tion with Buna N 
"0" Ring 
Mounts into Sample Stream by connection to . 
Yo" F NPT. 

( 



Sk~,jTA ANA. CALIFORNIA 92705 

,'OR TAW(: The Inhibitor Storage Tank consists of 
rical, 55 gallon, 18 gauge steel drum. This drum is 
diameter, 3 feet high, and is provided with a 1/8" 
lene liner. Also included is a 3/16" fiberglass cover 
>It splash from moving the tank or agitation of its 

i.NK: The Acid Storage Tank consists of a cylin­
gallon, 18 gauge steel drum. This drum is 2 feet in 
3 feet high, and is provided with a 40 mil. blow 

olyethylene liner having two 2 inch openings in 
6" steel lid and protective polyethylene cover are 
ded for safety purposes, to guard against spills • 
ht occur while the drum is being filled. 

D BLEED VALVE: The UNI-LOC/CLP Blow­
e is made from Zytel33% glass reinforced nylon. 
Jre rated at 200 psi and will withstand tempera­
\ 180°F. Electrical input is 110V, 60 cycles A.C. 
iight epoxy molded solenoid coil. It is of the slow 
'e and has a manual flow rate adjustment. The 

\

3i1able in 1" and 1-1/2" NPT sizes. The foI­
I vs. pressure graphs may be helpful in determin­
I valve for a particular application. 

lOSS GRAPH 

M1Jtpjadi 
) 20 :10 40 

GPM 

1\ ~ \ld2JjJJzEft1 
20 ~o 60 '0 100 

GPM 

\
LO'ED VALVE ASSEMBLY: The Solenoid 

,.ssembly consists of the same features as the 
\ valve with the addition of the manual over­
!his feature allows the valve to be operated 
',e event that the soienoid fails. This feature is 
're is a chance of incorrect installation loca-
,Jld prevent the valve from operating due to 
, pressure. One could manually bleed the 

feature until piping corrections could be 
piping changes would be at least 5 psig head. 
option to be inexpensive start-up insurance 

operating feature. 

SPECI FICATIONS 
PRE-FAB ACCESSORIES 

.. 
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SANITARY ENG1NEEHING GUIDE FOR 

BOILER \.JATER TH.EAT1·lENT CIIECK SERVICE 

.. 

1. Information. NAVFACINST 11330.9 provides informati'n concerning 
services furnished by the Bureau of ?-ltnes (BUNINES) incuding monthly 
boi10r water and condensate sample testing. Tllis service is bein~ used 
by most hoiler plnnt operators at naval activities to compare results 
of t1icir tests wilh tho~e obtained under controlled conditions by 
another laboratory. This type of service is similar to that used by 

/ 

public and private utililies. Di[[0rcnces between plant and laboratory 
results usually indicate n~ed for modification of the operators' test 
procedures and/or updating of test reagents. This verification of local 
test results is essential to 'insure the adequacy of local treatment. 
Experience has shu\-ln several instances of major 'tube failures in spite 
of local test results indicating no chc'mical probl~ms with the vlater. 
Utilization of the BUMIl\ES laboratories to confirm local testing is prudent 
and most strongly recommended. Upon request [rom an ac.tivity, Bill-lINES 
will provide snmple bottles, pipe tests sections and testing at no cost 
to the activiSi. . 

2. Procedures. Addrc'ssees should collect and submit boiler wate'r and 
cond~nsate ch~ck samples and condensate )ine ~orrosion test sections to 
BUHINES as follows: 

a. Procuring and shipping of s;]Hinl~_!?ottlcs. Request the number of 
bottles necessary [rom BLfl-lIt~ES to impl<:mcnt boi ler water testing program. 
One pint bottle is required for each sample (boiler water and condensate). 
The bottles require no special packing'and should be returned to BUHINES 
in the container as received, after sampling, to: 

U. S. Department of the Interior 
Bureau of Hines, Boiler Hater Servic'e 
College Park, Maryland 20740 

b. Sampling. One s<lmple of boiler .. -later and one sample of condensate 
should be submitted monthly for on'c ~hor(:-based steam boiler plant operating 
over IS psig pressure. Activities having steam boilers operating under 
15 psig and \-7ho' arc treating the boiler water should submit one sample 
semiannually. AcLivilies using contract boiler water testing and treat­
ment services or any other testing service approved by SOlJfUN\VFACEl\GCOM 
should sub;ni t sa:np les to BUHIl\ES q\l.:!.rlerly. 

c. Procuring and ins ta 11 ing of carro}; ion test sect ions. Condensate 
line corrosion test sections shuuld be requested [rom BlH·lINES and installed 
at the start of each heating season. The test sections Come with instal­
lation instructions which should be followed very closely. A corrosion 
test section should be placed in each major condensate return system. The 
numher of test sc:ctions installed :;hould be based on size of system, the 

number of retur~ runs, and previolls corrosion problems • 

.: APPENDIX B 
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e H·M Series, companion to the popular H-J Series of 
ution fpeciers, provides the ultimate in a low-cost slurry" 
der. The many exclusive fe,ltures include a ball-sleeve valve 
tem which cleans itself with each stroke of the diaphragm, 
I a unique standpipe valve design which prevents drainage 
the pumr> co:lvity during standby periods. To facilitate 
'per routing of the feeder discharge line, a swivel turret 
Ofporatc~ \he upper valve, thus the possibility of sl:;rry 
!dup and suhsequent damage to the pump is substantially 
\Iced. The head is eql!ipped to accept the "Auto.Flush," 
Jutomiltic fllIshing device which is offered 25 an option. 

ly definItion. slurry is the suspension of solids in a liquid. 
;1: .. " II J\ dCSlr.1bfe to introduce the solids to a \'\Idter 
·o!m .. "t s', stem. The solids are kept in suspension in a 
"'.""~ t~f\' by means of an electric agitator_ 
'l~ ~··.rry pum\! f('('.is this combination of solids and 

; .~l\ tltrl'I'jh J special valve system designed specifically 
• t·\.\ "\.'Il<)IoI!. 

l 
I 
I 
I 
: 

Amount of D.E. in SO gal. of .... iler 
~~~~--~~-.~~~r-~OL~'-~KG~.~ i 

i 
10 .21 
15 .42 
2D .55 
25 .71 
3D .85 
35 .99 
40 1.13 
45 1.27 
50 1.42 

Note: Above chart shown for model H60M 1 feeder. 
For H30M1 model use twice as much D.E . 
(Diatomaceous Earth) as shown. 
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1: Thermal overload protected, fan cooled with 
~'.ibricated all·metal gear train. Built to U.L. 
s. 

Cam arrangement with a connecting 
es positive control of the diaphragm. Feed rate 
by controlling slurry mixture. 

LATION KIT: Two mounting screws, one slurry 
fitting, 20 feet of 3/8" tubing, instruction and 

Motor available in 230 volt, 50 cycle or 
special order. 

ccra.l'JI. 
MAle. 
0,. 

tRess 
'.$.1, 

SHI"'I~C Pu .... 
WEIGHt 'K'£iGHT 

liS. lIS. 

SPECIAL MODELS: Maximum feed rates can be increased 
or lowered by a change in the motor speed. Pumps can be 
painted in a special color with your label. We would wei· 
come an opportunity to quote on your specific require' 
ments should those listed here not meet your needs. 

SHROUD: Pump and motor cover are constructed of steel 
and heavy aluminum and finished in a chemical resistant lac· 
quer. Fastened to the shroud is a specification plate with 
complete information on the unit's feed rate capacity, pres· 
sure rating, voltage requirements and serial number. 

SPECIFICA nONS SUBJECT TO CHANGE WITHOUT 
NOTICE. 

uct patent under the followiny patent number 3,298,319 

rial Specifications 

115 volt/60 cycle; 1.67 amps. Option: 
)lt/60 cycle and 230 volt/50 cycle. 
115 volt/60 cycle; 1.67 amps. Option: 
It/60 cycle and 230 volt/50 cycle. 

chined acrylic. 
Machined PVC. 

"0.0., polyethylene. 
xclusive Mec·O·Matic self·wiping ball sleeve 

INJECTION 
POINT 

SLURRY 
TANK 

,-
o 

'ART JfU",.ER /oIOOEl n". VOLTAGE 

1100097 HlOMI 3' t15,6DHz 
1100091 HlOMI 3' 230,,50:'60Hz 
nOO09! H&O'dl ED 115.60Hz 
nO:1DD HIiOId, ,a 230.50:50Hz 

,.1'-----------1 

L \ 
C===:::::. 
L \ o o 
~~ ,·f 

oAt ~ ~J U l 
\ 0 0 

~-·--.'------~-'l~l~il~ 

Ecodyne Corporation 

HEAD 
DIA'tfRAGM 

SEAL 
ItAT£RIAl JAA.TERIAl 

ACRYliC TEflON vrTON 
ACRYLIC TUlON VITON: 
ACRYliC TEHO:-l V,fO:1 
ACRYLIC T£flO~ VITOK 

,._----, 

~ 
I \ 
I ::\ ,/ 

The Mec-O-Matic Company, 455 Woodlane Drive, _ St. Paul, Minnesota, 55165 
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SLURRY FEED SYSTEM 

Combine a Mec-O·Matic slurry feeder with a high quality 
polyethylene tank and agitator for a co'1pact, reliable 
feed system. The chemical pump is mounted 9n the tank 
cover with a custom·designed support bracket. The suction 
line is directed down through the tank cover for a neat, 
tangle·free installation. The cover is also fitted with a 
covered fill hole which allows refilling the tank without 
disturbing the pump or lines. Tanks arc availoble in both 
32 gallon and 55 gnllon cnpacities. NOTE: Photograph 

,shown with H·M slurry feeder and agitator. When ordering 
a Slurry Feed System, specify slurry feeder part numbers 
separately. The correct cover mounting with agitator 
will be supplied automatically. 
Part No. 32 9al.-8800450 

55 9al.-8800451 

UNIVERSAL AGITATOR 

The Mec-O·Matic Universal Agitator is an ideal accessory 
for slurries or those chemicals which require agitation to 
remain in solution. The shaft length is adjustable from 26 
to 40 inches. allowing a custom fit on virtually any tank. 
The unit features a high performance 1/20th H.P. totally 
enclosed motor, stainless steel shaft and Mec·O-Matic's 
exclusive plastic covered impellers. Tank mounting brackets 
are supplied with the agitator. Part No. 8800425 

BULKHEAD FITTING 
In some cases it may be desirable to equip your chemical con­
tainer with a bulkhead fitting to draw the chemical through 
the side of the tank rather than the top. This is particularly 
useful if the tank is to be located immediately 'over the chem­
ical pump for flooded suction. 
The bulkhead fitting can be installed on the wall of any 
plastic tank by simply drilling a hole. All seals are provided 
to ensure a I"akproof installation. The bulkhead fitting is de­
signed to occspt our strGiner on the inside of the drum so that 
chemical supplied to the feeder will be clean and free of solids. 
The fitting is constructed of PVC to withstand most chemicnls. 
Part No. 8800407 

Ecodync Corporation 
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\utomatic Oil Dumping 
.rrangement Available 

STANDARD CAPACITIES AND APPROXIMATE DIMENSIONS 
F1ow,2 GPM Flow,2 GPM Shell 
Min.- Max. Min. -Max. Diameter 

lde\' With With A 
Glass Fiber Polypropylene (Inches) 

10 8-12 5-15 10 
·20 -15;970 16-24 12-3§. 18 

·40 '" 32-48 24-72 18 
·50- 8/(p58 40-60 30-90 24 
·100 80-120 60-180 24 
80 65-95 50-140 30 
160 125-190 100-290 30 
240 190-290 140-430 30 
420S 340-500 250-750 42 
630S 500-750 380-1130 42 
740S 600-890 440-1330 50 
liDOS 880-1320 530-1580 50 

.ETIER "s" AFTER MODEL NO. DESIGNATES SINGLE STAGE UNIT. 
,XTREME VALUES, ACTUALVALUES WILL VARY WITH APPLICATION. 

Length 
B 

(Inches) 

65 
70 

110 
80 

120 
100 
141 
181 
125 
175 
185 
205 

C)/L SEr2,dk'//TOt2-

~ 

Connection 
C 

(Inches) 

2 
2· 
2 
3 
3 
4 
4 

·4 
6 
6 
8 
8 

Approximate 
Dry Weight 

Lbs. 

500 
800 

1,100 
1,800 
2,300 
2,800 
3,300 
3,800 
6,500 
7,200 

10,000 
11,000 
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SUBJ ECT . GENERAL ARRANGEMENT - Hack and Pinion Type Supersedes 

; j Telescopic Sludge Valve with Indicator 
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Relining 
with 
MOI\;O-LINE® 

• 

pipe 

STOPS INFILTRATION 

SALVAGES OLD 
SEWER SYSTEMS 

PLASTICS DIVISION 
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Details of reHning projects 

using MONO-LINE pipe 

Old. sewer systems-taxed to capacity because of 
leaking or mis-aligned joints-become new sewers 

when leak-proof Mono-Line® Pipe is specified for re-

lining purposes. Troublesome, costly excavation is 
The long, fused lengths of Mono­

through the old 
held to a minimum. 
Line are simply pulled sewer with 

Pipe and sewer cleaning crews himdle 

The savings in costs and inconve-
small winches. 
the entire job. 
nience can be major. 

There it goes-21 0 feet of pre-welded Mono-Line Pipe at a 
time-winched into position to mak3 old sewer leak-proof, 
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40 foot lengths of Mono-Line Pipe are butt-fused ;n.1 
minutes at the job site (above left). After fusion, pipe :5 i 
monolithic, yet flexible-can be moved easily to ex-' 
cavated point of entry for insertion into existing c j : 
sew.er lines. Photo above shows simple drilling ope:-a- f 
tion required for connection of service lines to rr.a,n t 
sewer line. ~. 
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•• Plastic Pipe~Solution to 
Old and New Sewer Prob~ems 

• By RALPH MASKELL, Technical Specialist. Joseph' T. Ryerson & Sons, Inc., Chicago; IL 

• 

tcriorntion of water and wastewater lines laid many 
ars ago, the need for expanded systems, and 

meeting new pollution control standards are just a 
fn,v of the reasons municipalities and industries ara 

II ning 10 high-density polyethylene pipe. This pipe 
:)uld not be confused with the thin wall plastics 

commonly used for pipe liners. It is an engineered 

11
':19 with Viall thicknesses that make it self-supporting. 

s extruded from high-density polyethylene resin!; in 
,ndard outside diameters as small as one inch and 

as huge as 48 in. Outside diameters up to 80 in. are 
IMlricated to order. 

~e of the most sign'ificant benefits of polyethylene-
pipe is its inherent resistance to most chemicals. For 

li
st applications, it can be considered inert. This 
kes it ideal for carrying wastewater as well as for 

• ter supply or drainage. Inside diameters are not 
reduced over long periods of use, so capacities are 

llintained. 

ce enactment of new FWPCA standards on July 1, 
1973, sewer collection systems must be free of exces-
'liV infiltration as well as leakage. High-density poly-

I rlenc pipe meets this requirement because 
ventional joints-the weakest link in any piping 

system-are completely eliminated. Sections of pipe 

r melting point a!1d then joined together under I
' joined by butt fusing. Pipe ends are heated to 

1 ssure. The resultant joint is as strong as the body 
of lhe pipe itself and entirely leakproof. 

I1 iC<l1 polyethylene pipe weighs only 1/3 to 1/9 as 
ch as other pipe materials. This simplifies handling 

•• ~ ~tlb:;l~nti;:::lly reducc~. the number of cranes and 
olhor heavy equipment needed for installation. 

"

Dht saving doesn't, however, sacrifice ruggedness. 
),othylenc pipe won't break or crack during ship-

II unt or handling. It is not necessary to add a breakage 
(nctor when estimating total pipe needs. 

~! other pl:l5tics, high-density polyethylene pipe is 
l.lblo. AlthollQh it cannot be bent to a right angle, 
II cml be celd tent to a radius of 20 times the outside 
~~clcr. co. n:ouring the pipe around obstacles can 
.~in"IO lho usa of fitlings. 

' .. ·.orenl r:c J.,tll!ily Lllso plays a key role in off-setting 
II>';) Cl:lcc!~ of '· . .lIN hammer and transient over-

•~'1Jto C)clcs. Instead of prop~s<;.ting the pressure 
C~. p:o:) c:~y:cne pipe tends t::> expand and dampen 

•• ,' ~~.oO::lo; \·.,nes. There is less m;:2d to plan the 
_.a'QIl :0 !t.~cc !,mes rated pressure when selecting 
, 'l'lh)';C:-;C r'po. The designer can stick to basics­

. :cm;::cr.,:urc. pressure, chemical resistance and 
.... C:1~~t.~~.:y . 

• '<'~"'-' !t'!" I' ri~c is basicLilly non-wett.ing and has a 
• c), In I.);:' ,crccnt grealer than concrete cast 

Of c!"<"r ~':;Id pipes per cross-sectional i~Ch . 
. ~·..:h.2, I')':~"':'.':·c in flow cLipacity allows the pollution 
•. ( ... ~t 1(" c~'::"'dcr smaller diamEter pipe than 
• "-'COd ""It) c:~~cr r.1alerials. 

The specific gravity of polyethylene is less than 
unity, a feature which makes it particularly applicable 
for water installations. Lengths of prejoined pipe, 
even lengths of a 1/4-mile or more, can be floated 
across a waterway and submerged to their resting 
place on the bottom. Such systems have saved 
installers thousands of dollars in equipment and 
services while Iimitrng the disruption of commercial 
traffic as well. 

Limitations 

Polyethylene pipe's biggest enemy is temperature. As 
the pipe body temperature rises above 70 F, strength 
decreases. Therefore, the pressure which can be 
tolerated on a long term basis (50 years) must be 
reduced for higher temperatures. Slight variations 
within temperature limits will not affect longevity. 
Polyethylene pipe will not break if its contents freeze. 
Normal functions, without degradation, will resume 
upon thawing. 

Polyethylene pipe should be stored and handled in an 
area relatively free from jagged rocks or ledges. 
Deep radial scratches are particularly damaging to 
pipe strength under stress cO:1ditions. 

Pipe Joining 

The recommended method of joining lengths of poly­
ethylene pipe·is butt fusion. Mechanical joints defeat 
the pipe's leakproof properties, and jOining with 

\ 

Even large diameter polyethylene pipes require only a few 
workmen to butt fuse weld joints into a monolithic 
leakproof structure. 

f -_ 
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~
'vents is not possible. The fusion process is simple 

can be done by two men. No special skiffs are 
uired, so joining can be done by personnel with 

ry little training. 

b usual practice is to deliver standard 40 ft lengths 
pipe to the job site. The most practical approach 
a join all of the lengths of pipe into a monolithic 

, 'Jc!ure prior to installation. Continuous lengths of 
e 1,000 ft long or longer are not uncommon. But 
~ause of the pipe's lightweight properties, they are 
y to handle with a minimum of equipment. 

, joining operation takes only four basic steps using 
ipment supplied by the pipe manufacturer. First, 
pipe ends are aligned and a collar is attached to 
n. Often, V-rollers are used to simplify alignment 
handling. A trimmer is inserted between the two 

3 which cleans and trues both edges for perfect 
ng. The trimmer is removed and replaced by a 
;og ring matching the diameter of the pipe. 

of the pipe are then hoated above the crysial -
point. The heat ring is removed and the ends of 
ipe are quickly forced together under hydraulic 
ure and held immobile until completely cooled. 
:me required for each joint is short. Even large 
~!er pipes require less than 30 min from start to 
. Because each joint adds 40 ft to the finished 
1, big jobs go quickly and time required is far 
Ian for conventional installations. 

t testing is a standard operating procedure, brief 
ure under two times normal rated pressure is 
ate to verify the integrity of the joints. However, 
:1g is done while the pipe is subjected to hot 
'It, or if the ambient in the test area is otherwise 
r than the expected temperature load, reduce 
t pressure proportionally. 

Relining 

:::1sity polyethylene pipe provides an econom­
,ctical method for the reli;:ing of d",teriorated 

Its principal benefit !les in the fact that it can 
.0 whole city blocks of sewer excavation that 
c required if the deteriorated sewer were dug 
-eplaced. In most relining jobs involving poly­
, pipe, excavation is required only at entrance. 
sorvice hookup points. Disruption of traffic 
age to landscaping is minimal. Excavating 
ian many times the price of sewer pipe. are 

Br oi polyethylene pipe is selected that is 
mailer in outside diameter than the existing 

pipe inside diameter. Becauso of the non-wetting 
characteristics of polyethyler.~, pmdetermined flow 
factors are often increased. 

Whire excavation takes place at the entrance and exit 
points, the pipe is assembled into a continuous length 
at the construction site. When excavations and 
assembly are completed, a cone-shaped drawing 
collar is fitted to the head end of the pipe to prevent 
snagging. A drawing cable is run through the existing 
sewer and pulling begins. Polyethylene pipe is flexible 
enough to follow common contours in the original 
sewer line. In some installations, it is easier to pull 
manhole-to-manhole, in stages, rather than attempt a 
single draw the full length of the seWer line. 

Continuous lengths of polyethylene pipe exceeding a 
quarter mile are not unusual although it obviously 
draws some amazed glances from passers-by as this 
leviathan begins making its way under the earth. Once 
the new liner is in place and hookup is completed, 
refilling and resurfacing at each end of the line is a 
simple job. Relining sewer pipe instead of replacing it 
can result in savings of 20 to 40 percent. 

New InstaHations 

There are many reasons for using tJigh-density poly­
ethylene pipe in new installations, even though the 
initial cost of poly pipe exceeds that of conventional 
pipe material. ~ 

1. The waste effluent may affect the life of conven­
tional pipe, whereas polyethylene may be totally 
immune. 

2. Transportation charges for shipping conventional 
pipe may exceed the cost differential. Polyethylene 
pipe can weigh as little as 1/3 to 1/9 that of other 
types of pipe. 

3. The gain in flow factor from polyethylene pipe 
may allow the selection of a smaller diameter. Over 
the years, encrustation problems (and lD reduction) 
wHI be far less ";\lith poly pipe than with other materials. 

4. Monolithic systems reduce infiltration and exfiltra­
tion. This requirement for Federal funding is easy to 
prove. 

5. No allowances for breakage or damage are needed. 

6. Ught weight and longer working length save on 
rnanpo'h'er and equipment. ::::::: 

For a copy of this arlicl .. clrele 654 
on Reader Service Card 
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GENERAL DESIGn AKD OPERA TIOlIA.L GUlDANCE" FOR 
SurJo'ACE SEll' SEHAGE COLLECTION, HOLDll-IG 

.A1ID TRANSFER sysre,f·q . 
. . 

" 

1. As described herem, sevage mcc..ns 'Hastos of hum.:m origin froILl Hater 
clo~ets and ur:Ulals \'ilrich DIe transported by the ship soil drain s:rsts~;-;. 
One solution to the surface ship Gm-rage disposal problem is the stater,ic 
location of sc ...... age collection, holding, and transfer (CHT) systems \{ith­
:in the ~hip in such a manner as to ensure the gre.ltcst economy of sPQ.cc, 
the least disruption of habitability, and the opti.mum functional aTl'Q.li[!:"" 

mont. Each CRT shall consist of a holding tank) non-clog ejecti~!l p1E:pS~ 
. COliJInD1Utor, flushing system, air supply, fittines, piping, and control~. 

'THO types of collection, holding, and transfer sy:,tems are possible as 
.. rO)~Ol1s: 

. i: , . 
n. Pr:U113.ry CRT No SG1-lage treatment in the form of a marine san:i.· 

. ' . tion ,d.cyice (HS~) .i$ ava,il,able.~ Unless 'othenii,t3e 'spec"ifi·cd, .. eac~"pri:t-::~r 
':' .. ;".:CHT snould',prorlde u "12 hoUr nri2LUrrum'holding time for"sewage provided . 

existing tanks, voids, and spaces are available such that there is no i.':-.' 
. i ·cost increase or impact on the military cr..a.racteristics of' :the ship. 1[· 

.: a 12 hour holding capacity cannot be supplied :witl6.n theseconstl'aints, . 
reduction in holdi...'1g is acceptable. The nornn.l sl·;pbolITd flush from "!~~:-
closets and uri.TJals p!;,oviaes a sm-Tage floH of 30 callons/ma.ll/ day. Ti·!,,=:t.'~·· 
rore, unless a reduced flush s:rstea has been :bJStallc,d aboard the shi:.': 

·12 }~~~~ l~;:;ld.:i7..g t:!..!w::: u.lo!.· s8',rage reqm.res 15 gallc·:r.:s!T-1a71 storage caI'?.si. " .... : .. 
Soil drains should b~ collected. in S1J.ch a i'pT!2:.e:." £ s to provide SD:.m;::e 
disch:rrec either overboard 1-lhen r.avig2..ting 1.l:-.!I'estl':"cted waters. or ';'1-:'0 

the CH7 1-lhen L'l restricted i-~ate:::-s. fu additio:1~ .t~s ~2.ste drai±.s C2"::-':'::':' 

.! . ·):astev.ater f:!:ow' ShO':'iGrS, laur:G..:.-::, gel. ey, la-~c.~'::-::?, ·etc. s!:.o1ild. 02 C<".: .. 
: ed c.,..,a -i n s"t211 ed to have the C2.:;:::2J";I~t7 of r~co::--~~'=~ bot~ to t1:.:; C:: . 

_ I o-.-C?b~d. 7:~e collection 2..!lQ "t.:::-c:.I!.sfer of 'i-lc.stes f::'02. both 1-laste cl.l·Zci~:.:­
I end so;l dra~~s is to be used whe~ tne sn;p is cor~ected to a shore or 
~ b2..:r • .1-. ". II -1'ge rec.Giv::i;-~ S0avlon. .. _ . 

. : 

I 
I· 

. . 
b. ·_Seco!:.~~..,. CIrr Se~"'2ge teake:lt h t~5 :-O~ of a r:ar-1!lc 5;;"~:2.~_-

tioa device (nsp) is availa~le. Soil cra;ns .S~7j :. Cischc..:rge to -t)!C l·~:: 
to trw C,tT ""Cl-·o~re-rb6ard· .. :-;::::.!.. . .::> r--'--: ..... s s},o"lri -==::::--:..!:' .... :;-o~,.... +.hp C-;';'l' :>-:-.; _1. ,~ ,,_ , ""_'-''-' __ C-..!-,.....J. _ ... u...:..._ ----t:)- vv v___ "'1 ___ _ 

board . S"'~-"'::-t:> ';,:UI nor"""'-.Lt.'-- -:..;:>. ~,,::>--~ 7~'-~'-==- -~c "·'~D· ~;'n,:::..,.., .1.;"n C~1~" • _,,'I-c..
o

_ W'. ........L..:.C. ~ __ . ~""" __ ~.:::J~o...L V~4.,..-::. ____ 1_ .. ,_ .. _~ V_ ... _ .... __ ,:_ 

.. ........ d" - - - - - ...,.. . - -~ 1 'T .L 1- - -2il :!."CSl;:;:-J..C~C2. .... :al;SrS an S'::01J. . .!.C::::-5 C-;7"eC~eQ -c.:l ::.== -,.::1. OT'"-y 1-I£1en v.~e ~:.~-

~s in TBcT_-:--i".!..,,:l 1'a.1.,:vrs' "'"'""'.:; +,.."'" >'r:::::"l ";C' -:--,,,,:,, C-.....---:=--=-=-· Th' "" secon':;""~'- r:;.'-' - _____ "-v_'...L .. v__ C-."'-_-L. v ____ ....:.-.;;}.~..., = __ ~. ~_ __:....tt.._,: ~ __ _ 

s"'O~~l a. .,.,~.,~ An c;nf'f'-: CJ· cn.L ....... ')1 c'::~::- ,--;:::: ~.::--- ;.~ --=-~-:.E-"j ='-,-,ce' j "";:lr-;;~:--:: L. __ ---=- !-'..:.'- • ...L __ _ 1..l.....L ..... _ w..:. V __ .... _ ..:.. _ ...rJ ~ ... __ a...l~o __ :-.....,. __ ..;_ 

i'ro:::!. bc~h SO-':l 8ld ;.raste &2-:""''''_ =--e. 2.-:;' l~ ::: =::=-I':::~!-~Tt. ':'1:.[; :::=-~..:_ 
='- • - r . - ., r;:--r ~ -
:!..L...-:'C~l.C:i 0..:.. ~.::e SeCCnaaIr;!'" v.t!..t ~ c ~ c=::...:..~~ ::: - -=-=-=...::...:~ ~2.5te-,,;c.ter ~ .... ~= 

,,-ast:; C:-~-7~S 1:l::.en -the shlp is r--~~ to a ~==- =-::- 1::c.rge . receiy::i..ng 
station. 

,I 
i . 
.. t_ 

'. ~ 
.. _w. 

E:;GLCSL~ 1 -= .=i.·iSEG Se~ 225-6159 
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'2. J)e~iGn land OPI tional recomm~ndationc applic' 1c to. the Lla'jority oi 
GcwJ.gc col~cction, boldine;, and transf.er systems :...ur s.ur.f'acc ships arc ':' 
yrr'cscntcd .:In the follo;.linG paraLrraphs. It should be noted that .the opera­
tional .forr~t of the sccondo.ry GET requires the i.r.:Jepcndcnt drajJl~lGC of 
soj~ drains and \Taste drains to the GIlT. The installation of pluUloine' 
drairls leading tb the prlliary GHT should also 'b8 such that soil drains and. 
'WE.ste draiJ}s are independent. This installation fOIT.'.at allows .for the op­
't:ion of' hoJ.ding only sm-laGe \-Jhen the ship' is transiting restricted \-Jaters. 
~?his option is important if the' holding tanks has less than 12 hours hold­
ing capacity for sC\,fage (6 hOUTS bolding capacity for smlage and 1-:ast(:·,.,ratcr). 
Independent soil and 'Haste drainage also .facilitates the future installC!tio!l 
of a rnari.i"lC san.:itation device (l,1SD) to treat se-r,.lace. This condition is not 

. required, h Oi·l over , \.Jhere the installation of independent soj~ aJ1d waste 
n::il.1lS is exorbitantly e::-..--pcnsive and/or impacts unduely upon the IPilitary 
clniracteristics of the ship. . 

n. F....ach hoJ.d..L"1g tank should be constructed o.f roeditnn steel accordiJ1g 
" to the rccp.1:ireYD.8nts of 9110-0 and. 9290-8 of ths G('~'lera1 Specifications. 
... lnlCrever .feasible the tank should be shop fabricated and tested and be in­

starred as a complete' uni ~ ind8penden~ of the ship IS huD .• 

r' . : .. ::<: ...... ,. b. Each 't~~' ·~h~riJ.d:· ha~;o' ·lns:f,d'e:·~urf~:6e·i.'l1iat· ai-e.,~:frie .:bf, 'st-~~'t~a~": 
members, e.g. stir-feners, headers,. and brackets. Very lCU'ge tan'\{s, hm.icver, 

I." . I 

Tiny rcqu.ll~e swash buJlr..hea~s to dampen the m~vement of the tank contents. 

c. J~ internal t~~ surfaces should be coated ~o prevent corrosion 
:r~'X)m sew~&e 2.11d frc~ "r!asts1..]'ater of dOlnestic end 
The flushing D8:3.ium can be salt '..iater, .brac1dsh 
'1T_'_,... _ _ ~'t- __ • .: ______ .:~.!!_..:l +. .... _, .. __ ..... .!...~ ....... _ _ t..._"",'.rl 

i1!dustrial-che!~ical orig-1'1. 
.... later, or i'resh ',.later. 

I 
...,.t..:...t.'-"'~"" V .... -..:.~ .. "I_Vo;",... ~::"""'-'-'--L -!..t.... ..... ~ Vt...-,6..L.:.l.. ""_ ....... U-'-'-"'o 'U'J. ... '..J~_ 

& TarJ:s in 1-~.Ii.VSHIPS TEGH HA];Uft.L Ch-:lpter 9190. 
~ ... "l""'~";"""'''''''''''' ------ .. 

i· 
i 
! 

I " 
d.. E....'lch tc...~' should b:ve' a l"ect2.!' .. gular horiz.(!!i.b-l cross section \-lith 

.. , -..n Q"'Dtb. o{' at -: ~~st 7'-,1' r.or> .... - ",,0-1 Gnt .; e 6 to 8 T'r..O+.. VeI.""y.larg·e tar":;':s 1 """'_ - ~ -- -~ ...-.---~ .-"---0- , -- • .....t;.;.._ .... 
'11-0-111 require g::-sc..te.=- a.e?tll. '71:.e -t:=-.:- h:)-:'~:J.. S!::C-..i:.cl ce sl0ped, e.g. 1.5 

I 
i 
r 

.' 

depth per 1.0 loot le!1gth, tm:a:ras a S12p basin a-;; tb.s pu,~p Sllction. 

c. Eaeh t·~-r.""'- sbould :h2.:re 
~~t'!l a vent c:.=:-=- c-~ O-y-er~lo1.! .. 
w"itb. 9480-8 c..::.::. '7450-9 of ths 
h such "a I1;::~"-!== -tr:>t no deck 

ma:!...~~e!:!~ce access ~Jla .. should pe equipped 
Ven7-s 222 0-.-er£10'(.rs should De in aCCOrG2 ... ;"1Ce 

sp~ces c.:;:-9 " .:. d .z. ~-" • d s:.l::JJ,ec ... e. W Ol..l.enSl.ve 0 ors .. 

CO"'r.~; "lUt9 

7:.0 E:."1.t£:::"".ing -:'=5 --.--: ~~-3 ""tr2~r ~~th t::.= c..:id.itio;::al GC.}:c-i:ri 1 it:,.r of bY-P::lssi-§ 
~:;; C0~j!1',:::"::':'-_ 1:. "tE;::;r:;-:l c.::.d. ?hs~e:i QiS-171~ect.~~ 2.ccess sb.ould be pro­
,\-i::ci :in t1:.e ~ 5:lS~ ?::-ic::.- to t::'e- c~=:inutor. Tbe .. cc.......,...,.,;nutor should :2i:!~~ 
~~~ :follo'W;~3 ----=-:-~ :::-eqr;~-e::.e..!:!ts: . 

(1) ! :-=-.-=-s~ =c.ts e~~ -to the r-~:OG:.:G flc-~· ~te of t11e 
c,:):-~ted p~-:-.= ~~;::,";=-.....::!. ?ips sizes -...--jll be 4 inch end 6 -1Tlcn; 

.- ' 

I ' 
l~" 

," 

... 
" , 

. !' .. 
, ! 
i : 
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i ': 
~. 
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! • 
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.-'-r.-
"'}~' ... ~ ~ 

...;~;:... . 
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:- "~-'-' . 



. '. ........... __ ..... ---- --
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(2)! 'RUeg·~d, corrosion-rcsistaht matcrj a~' '\ollrlch 
. comp3.tiblc vlth copper-niclccl lllld bronzc; 

......... . - ~~ j 

, .. 

is 'gal ~anic;lly i 
. 

(3) cutting tceth \-lhich exhibit hiGh hardness to maintajn a sharp 
" cutting cdgc, a tough core material to \-lithstand the impact of cutting 

hard substances \-ri thout fracturc of' the cutters: r.nd corrosion resistance 
'to prevent deterioration of the cutting edge; 

'(4) Comminution of so',.,'age solids to 0 .• 25 :inches partic~e sizc; 

(5)' Continuous operation even at zero flo\.ISj 
. , 

(6) Capablc of' intennittent start-stop oJ:eration when required; 

(7) Ho backup of solids a.nd fluids; 

_ '·(8) 
, , paper, etc.; 

Shreds solids flowing in sewage such as tOl-Tels, rages, linens J '. , 

"--.:. 

..... ' : 
• . ..... • ..... : ..... __ .• r; ... ' ...: .... _ ... ' ...... ; 

(10) 

(11) 

(12) 

. ,-:-,":, ',;.: .,:~, '.,;'. :::~:"~~, ,.:' .. ::>.: .-' ::'. :-, .. ~:' . .-: ~.;'~';~;;" 
.' Gan b~ mounted, to the pipe system in a.ny posit~on or attitude;' , 

, ! . ! 
Hot damaged by the presence of' durabJ.e objects; 

-

" , 
,J 

I 

! 

I ' 
i . 

Easily cleaned an~ ~intained; , ., 
i. 

(13) Hotor driven using ship t s electrical poi-ler. I : ' , 

I Unless othenrise sp~';'7"::ed, tn.e :rr.otor' for the cOBlIinutor should be in 
ncco::-A~"1ce 1-:ith' .S~~""~"'-:i~ticn HIL~'!-17060D ",,~rj SI:culd have t}::e .follo·..r.h'g I 

I' chzra~teristics: 
i -..... ! 

i 
.' 

j 
; 

I 
I 

. t 
J 

. \ 

__ Volt~5B iAO A. O. 
··E!i~losure TE...i1'C 
~-----~ .....,::::- *--- c -' 

B .' 

. 
,t' , 

-. ! 
, 
I· 

! 
i -. 
; . 

~e !::)wr s:-::il b2 ---o-lo-ri~r.n- ·':""T-O~'~r.""",~-:-!- 7~!:k -·-,.::l"""at-;-=- --:::-_~ 0"_:-- T.~~ - -- _. --- c.'"'7-.o l,..l..!.!. ~ __ v_u- ____ .::__ -::::> _ ~_ _ __ _ 

co;-:-;~'7::=:~:;:_ w:--:. ~--=--=-~ e::: 20r the 2.bo-ve ~t--::- F~~t1 be f-. ---~~-~ :::...::l a.CC0~­
an=.e -..-=-~ S::--~':'7 .... .:--=.-:....::-- -;.: ~ ':-C-22.12IJ c~i ~~ ~.e 7_~ . .::l fc:=-- --~ 
c~.==~~~~_---=: 

T~~=~ 440 A.C. 
T~----'-~e Dripproo£ 
?:. ....... :'s::::~i.O!1 L VP 

,. , 
f~" 

-. ", : 

-' 

, 
I ",.-

f .~~~ .. 
t .- ~ 
1 r--.·-

i, 
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tents from becomil., anaerobic and to keep the so)' -:; in suspension. Air 
shoUld onto;r the tanK. throueh non-cloG. nli' diffuseL'S 1,?cated in l...he tank 
b::>ttom. Aix' pressn:res within the cli.:Lfuscrs shall be sufficient to ovorcome 
jJUlxi;;:1u:n hydrostatic head of the ovc:r1y-lng .... mstewat2r .. 'rho estm'ited air 
requir, (!Wonts are 25-75 SCFH per 1000 [1...3 of sm·rage as f0110\-18: 

i 
I 

I 
I 

... .... 
. (1) 'l'nnk depth> 15' . . . 

. .Ai:r delivered = 25-50 SCFH per 1000· ·[t3 of sevrage; 

I 
(2) Tank depth::: 6' - 15' .. 

Air delivered = 50 SCF11 pc.r1000 ft3 of sel-mge 

Tank depth < 6 i 
A5.:r delivered = 50-75 SCF11 per' 1000 rt3· of s8\-rage. 

·Recollii!lcnded operating pressures at the diffusers l:'re :.> 'to 15 psig with 10 
· psig satisfying most configurations. 

'II. :.... (1101'E: Diffusers' are clogged on the 1-1ate~ s·id~ by' suspcndod_ s~lic1s p-lld 
. grm.rths of microorgGillIsms •. ClOGging on the 1-later side is reduced if air 

the 

II· ~.:: .. ~. __ : .... J!r~~~~es ~'~ .• ~~.~~j·~·~~~.·~f~~~: ~h~.~.~~~~t.~~~~· .~;5t~; ~~ .~~e .. ~.~~.~::~.~ ..... :-: .... ;-:.:'. . 
.~::~ . '; \-ra",tC:!lC4ter",) ~ .~~".'-' ... '.'<'_':'.'::,:~.:_':'." .. : ... ,"::.:".~ .... "'~'. ' .. :. :;<,.,:": .. ~"",. .• :-' .::._:_. -;.:.:;:: __ .... ~ •••.. .;.-" .. ,: , 

:~ i '.. . h." A connection from t11e fi.re~aiJ.1 should be 1)rov:Lded 'to each tank for lI'. 'j flushing and cleaning of the tank a...'1d the discharge pip:iJ!g and hoses.- Sea-": · r tl~ter frora the firemain should be delivered to the holding tank tr..rough 

q-
.-

II 

II 

I spray nozzles w~ich. thoroughly spray the interior of the tank. The systea 
. design shouJ.d be such that lL."'1der no circumstances vill the tank be subj ected.. . . .. 

to pressures grea-Ler -t,llarl '1,11'~ 11 .. yUl-us"t,a.tic p~e55-..:u-v tv ;.:l'~~::' t~~ t~~: ".:!~~ 

tested. The system. should be designed and insta.l:'ed. such that flml ;lJ.to 
j tno tan}.::: 0.Jl not equal or excee:i 100 percent· of . <:,he aischarge C<:l.:t:2.?ity of 

-. O!le disc;,~~ge pu:::::;.p as spec; -ried ne:rei..TJ.. /' -
i 

'--... 

1 
-j 

I 
I 
I 

· · . 

i -

(I;JTL: ~1:e:!J. ~:l5~~r~ c.:J.d ~1~-1-.g T,ne 
be s'?t to ciis~!-:"'..25e 2.u:to!:".a.tiC2..lly.)-

system, 

i. Each tC'.n1::' sn.ould bc eq,uipped .... rith two 150 gI)2 !lo:r..-clog 
F..r::.ps co:-;nccted. in ~::l11el l.i,!-l-1~:h ciischarge the ~5:"'"2.5e to 5::'0:-C c::" =~.~<:! 
recciv;ng :f2.cilities through discl-...arge co"nnectiOI!5 0::1 t~e·l0-;.est -..:~ ~r 
deck.. The p-.E.pS should be c.rr~5ed to take SUCti1::t -r::-o::::J.. the lo-...-s~ ?:·~·tiCIl _ 
of t.h8 ta.-S:. :sc.ch pu=p sb:mld r.:::>ye suction 2...Tld discb:!J:'E;e full ~~:; ?::ul;;. 
Y2lvcs ~-d. a cscl:z.:::'ge s-..:ing c1::.eck valve. Th.e t-..::> r::-~s s!:ou2.a C:::=--::::8 
~ 1':'" ~7'~~':' =>1-- c::-----e.,.....:.. .... r-·c.T'e .; ""11 ,,".,. e:,r.cpn's s'; "",r.-1 e ...-:----.- ,...",~".:;.:.~ :=::;"':"~-=-=="3 ~,"",,-_.a.~V""'-J ::::..J_'- ~1.1 w.. ____ • ___ .....,fI. ____ ... ..:.....J..1:.,>__ ~--=- --:----J-
~1:::'Y.lld ce c2.:;:2.o1e of' :9:r:'O"'.-iciir.:.g a 8 1 ; ght POsiti,78 ;::-s::::s::::-e !:=~ c.~ ~ 
C; <"'h::!-:.::-=-t;= c:::c::ectio!l. :?OI" ~-.::> 11 sl">;:ps, which ''''':;-:::= ~~ -::0":"'''''''':::. :~.:: = .:.,-==st 
E :pcsit=--.-~ :::'Eci at. the Cisrr.~"":""-6e co::-wection, Co :_ ess=e o~ 2.~ 2.~ ::= -to 5 

! -
4 

. .. ': .. ~. 

: 

. ' .... i - -_ .. . . . '-I--
} 

---; 

M~~ .~ ...... - .. -- - ¥~~. __ ~ '-" ,_:!< ~_..J<~~~~.~. _ .'.. ". _ .. 
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. " p~iG s}lOuld bel. Jvidcd at the connection. The. ,01InpjJ1g r;ystcrn ~:hould' llc 

designed to start and stop both lIla11ually and uutor.)D.tically. The 01)t5.o;1 -La 

.. l!1.31iuaJJ.y ?pcrate either one l·i-Jli:P or both pumps t:hould he provided. In' 

udditi(ln~ ~ the system should be fittsd ",.lith a pun.p controller for autolnat.ic 
:r:r~P actuation as follow.s : 

..... ( 1) PUinp al terna tion, 

(2) LOll \-lator le-vel PW!l.!") cut out, . 

.. ' (3) Duty p'ump cut in elevation, 

(4) Standly pump cut in elevation (C1l1erg0ncy), 

(5) . High Imrel a~arn cut in elevation. 

; :~ : .": .. 

The high llater level ala.rm associated lli th the Ie'vel controls of each tank 

~hould be installed to operate 'When the pumps arc: -in either the In-'3.J1ual or 

the au:ioiTIatic mode at: operation. The alarm should be i-iired to signa.l 

upon activation in a 'perill?~Tlently IIL"lnned station and at the CET system 

.Co11p
artmc

l?t.. The system .should P.:r:0v:id~ an 2.udible and. vi~~l . qla.rm ... H~l?!1 
the llater ·level· 'rises' to appro;d me. telY· 85 percent {ank capaci ty ~ The .. 
ptDllp ma terials shm;1.lc1 be as f'ollows: 

~. .- - . 

'. Shafts - nickol-copper alloy qQ-N-281 or 
nlIDlintm alloy QQ-N-2~6, 

:.'" 

J 
Impellers 

Yolte.ge 
$clos:.::::"'e 
Ir.s..!l2. :.:.:::::!. 
Se:t-tice 
l}.l.ty' 

. -

nickcl-cop~er alloy QQ .. U-288" 

~:;.L. c. 
.. - - --. 
-..z --' -
G 

- -
5 

. 
'. - .. . 

t • 
• ' -I : . , . 

l' , 
j : . . . ~ .... 

i . ,. 
i : 

- r-
·1 , 
! . 

alloy 
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:. Ambient 
Bear:1ng 
1I~ P. 

50°0 . 
Ball 
.As Hcquired 
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:. .... . ... 
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The motor shall be non-overloading throlighout the opcrut:llig ranee' of the 
.pump :bapcllcr. The controller for the pump motor shall be furnished in 
accord3J)ce 'i-rith Specification HIL-C-2212D and shall havo. thc follmling 
cllaractcristics: . 

.. 
: . 

". . , 

Voltage 
Enclosure 

:" ,'Protcction 

~40 A.C. 
Dripproof 
LVP 

11 . j. }::3.eh set of sewage pU.I!lpS should discharge via a' discharge line 
leading to a COIIiIIlon header that connects port and starboard disch3.Tge 

· '. a.ssernblies on the lO1-lCst weather deck. A three way, tilO port, flLll V-'rt, 
i d···· " plug cock valve should be instc:0.led ~o permit diversion of the seH<lE;e to 

. either discharge assembly. The se\.Jage discharge lllle' should be pitched 
-' J to the !r..a.x:i.mum extent practicable tmlm.~ds the sm-lage pLU~ps aJld, under no I 

,II " ~. circumsta.nces, shoulc1,'it.hnv~·P9ckets .formed by ,the rlm·of'pip:Ulf,. RI.(:h, . L 
· lm'':::' -.;:, " di'scha.l;ge eOill!ect:i.on' should' 'be' e:s· ~pecll"ied by ,NAVSHrPS 'Dwg, 8'10-4L446'5d; ':.': . 

i· Surface Ship to S1' .. ..ore Se'i.J'age Discharge Con..l1ecti9n. The seuage discnc:..r6e 

II . i connection should be so designed and installed th.p t a l'esul tcUlt force 
. ., .. 1: 0; 3000 p::mnds applied at the ciiscnarge nozzle 1-lill not over stress the 

'j pj.ping or bolting. The se'dage hose 'i-lith a female quick disconnect C3Il-

ill ' ".locJdng t~.'1X3 hose c~!L:ection. (~o~plcr) and srue~y 1:ock '.Till ~e :furnished 
! bv 'shore/bar2'e reCerlTJ.Jl£ actJ.Vltles. ". L 
I - . - - I 

' I. ' 'II' !, k. A tclephone connected t.o thc' sbip's :iJ1terr.al cO.!!.!.l.!LLmcatiolls sh~Y-1ld.· 
, ! b~ located in the general v-ic:iIp.ty of ea~b. C3T. 

, I " ' 
-f, 2. For Se1-1<lgc discr.~""5e f::-o:J. ~e ::~2.~ -t.2~1:. 0~;e?b:)2.Td. ~.,..,;,-:,o '--""'c::;-t~ic-t.e=- . ..... . -: l,:a~~rs~ "tne sewage p1.2pJ..::5 s:--s:;e::J. sho~Q "t~ c.:rr2.,;.~ed. c=.S i'ol1o· .. :s: 1). 

1) 

11 

"-

Q 

D 

I 
t 

'f 
I ·t.lle 

(-1) ! The s91..'age flo'J '2,S diverted :f!-o:! 
c~oss-cop~~ected ~sc~~5e co~~e~tic~s ~ 

.lww }X>rt, full J?Ort~ :?!.i1.g c:)ck. -;-::-:-;-e_ 

the dischargc line le.:lc1in~ to 
the ,·;eathei" deck Iria. E. t!>..Tse 

: 

I 
~ i 

(2)' ~e se\Jage flm·:s tkoug!:I..a J":;-e -.;'11ich discp..arges 
wu tcr lin e. I 

I 
(3) The 

l:!. Th.ch discr~~g~ ~-rE..-=-_~_ 

s~2.5~ (35 scr-!2.Tgc co:z:.~-=-==-

- - - -
~P~ .::-= 

a ge.g 

--= .... ly labeled 
. , 

; . 

the 

. n. Then CET eo::::::c-~-:: !=-"'=~c. -=-=.. = :.:o.~. The co:marl=s:.::: ::: ___ ' ~:':'Q:s. 
be co!"> .... ee ... ""d to tr.~· ;e~-=----=:-=--o ,--7 -, ,--. =:--":;"";'s be7~.pc. .... -eacn ." • ...,....'"'> _'C;---_'='._"',-.n __ v{.,,;.. ________ ..... _._ '-' ________ -~_ ...,,,'11 ___ "- ~. '-___ _ ....r 

plUE; ..... ·c.lve 211d each Di..:::.; •• S~ s-- .. =t.: -. ~::;s should be inst?1:2;:' -=-0 ::'s:)l<:..t~ 
-tbe S"!2!!D from each u~:J - S"~tiD;. . - . -. i. _ Jo. _. .-

~ : 

.. 

6 . " 

.' '-- _.,' 
.'t:, 

t.. 



.' •• 
d, 
g" 

d 
II 
II·· 
II 
11-
II 

1-

I 
I 
I 

.:" 

.". The pr5~ary CHT is primarily, but not e:xcl~lSively, 'intc~dcd 
.follmTinc; l:::~des of pollution abat(,,,jncnt operation b;::sed upon the 
otatus 'of the ship: I . ! ' , 

a., Transit:i.ng restricted 1-1atcrs to port: 

for the 
operational 

The ::;ystCIIl is being used for se1,.,"aec holdinG' All SC\.1Clee is directed 
through the col:i:illinutor to the holding tank. 'rhe sCMage. is aer,ated and 
solids arc maintained in suspension 1-1ithin the holding tank. 1,-Then the 
discharge corm.ection has been hooked-up to a shore or barge receiving faci­
lity, the sCHnge pUL1pS are started manually, and thc tank contents are 
dischareed via the discharge conncction. 

'(NOTE: lwr~tj.on of sCHage during the entire transiting operation is re.com­
'mended but is 'not mandatory. As a rniniJm..un rcquirelnent, aeration .for ,at 
least one hour is mandatory prier to disch:.1Iging the se\.mge to a reccivi.TJg 
station. The aeration system is designed to prevent the biochemical 
production of Jnal~dorous and/or cb .... l1gerons gases and eOr.lpounds~ e.g. hyd2:or;en 
&1.lifide, lD:cthane, n:ttr'ogcn- and suli'ur-bearing organics, etc.) ~ , , . 

b. Permanently c'onnected to a shcre' 01'" barge receiving station: ' , 
I • , 

; ! 2.'he system is being used for the collection of . se\.lage and 1-Tasteuater 
. I,. and the transi'er of these 'Hastes to a receiving facility. Levels nJ.'e r~a;n-

I tajJlcd 1-1ithill the tank by the liquid level 8,utorrntic controller. The pllBDS 

arc controlled autot!atically to disch--rrge s8'\,Tage a."rld wastewater 1-1hen the 

i 
(lI01'E: IT t!18 discr.arge cycle is i':requent, 'i. e. :: e-veral hours or le'5s, the .. 
Cl..i.r supply r·-.:>y be sec·ured. Inte::---,-j tteh.t aer2. tion r-:-.~y be required, ho·,,;c-\'-~r,..' 

, t-o reS',,:s~2~i ::-eSic.l~!::l sond.s K-""~C~ ~~-;/ i::le _~ol1ecti:::lg 2.'.;.ay froIl the pu:::p 
C'"'ctl·O~ -~.:: ~ .... c1 c~.,.. .!..~o -;"':1 c-~ --.. ?~ .. ~e-s ) .....,....,r.. _ :C---,- vv _~ U_.I,,_ ~ _ __ _ • 

. ., 

--. 
c. ' Inte~ttently co~~ected to a shore or barge ~~ce~~ing station: 

The syste!J. is being t2.S8':1. zor se.....-age !iola-,;-:-~ or se-..rage and ~Ja:;l,z:.:-~-:,e:::­
}:oldL';'b. '.!.~e !::::de of o:;?erat::'on ::'s si;-;;lar to tr.at' cescribed by paI"cg:::c:.,:-";., 
3a abo-;;o. 

--
inter;al be~~~sa Cisco~~ection ~d co~ection 

d. 

:....:::.=: ~.; ~~ i.s =-s.::..::.s ~s::. ::::::: !::f:":2.5e ~:Jl~. J..ll sCHage '=.s 
Crc6t~ -==--_ =--. ~e cc-~-r-..it~::- -:'-:J "t::e halc~rg ~-:'-4 T~e sew2ge is ~~-:~:~~ 
E:.id t1-o~ s:: .... ==::: -..,..::;. IJ.2·'ii"";;.c~"!'";::..~ -1~ S:"-D"'l"l"'l-On -"';7!-:~~ ~'t...o "hf')ld~""'<T +-~~- ::"_-=-_"'0 --- - - c:,....;.._ ~ ---... _",- ...c.'::'_ t..::_.:J .... _...,,;~_ v ___ J..";' __ -L..l':'5 _C-._. 
-_:"ho s~~-... _=-~_r~~ ~"''!'1--, ec:-=-,--icTP;; -·~';-_o"""s -;-,'r.o :n10i'D~ ~'T"'O T-":J""'.·,_~lly s7-_':1-'-'-,· r-"; ---- --::J ----- t...t..:._ -~-- v_~ .... _--.!. , . ...,-.:.- .l:-'~ _ __ --- ~-~- .... ~ '-'--, ~.:~_ 

c,acuati.=.. ~ ~e tcm..~ is accc~lisbed via the J ~"}e Ciscr..G.I'ging, ~bo-;-e -:.:-..e 
vater' ~-e_ ~ .. -
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c. Op6l.-ut:i.ng l. unrestricted \Taters: 

_ .... _ .. -.- .. . 
: " 

I . 
Sc ..... ·aeo nnd \ntstC1..Ja tor are discharged overboard' via the ~hip IS 

di-ainage system. The collectin~, holcling, al19- transfer system in . 
secured. I 
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Sewage Transfer Hose) Handling and storage 

Ref: (a) NAVFAC DH-5) Civil Eng:ineering 

1. Provisions for the chlorination of hoses used for transfer of se'l-18se from ship-to-shore should be eliminated 1'ro'nl the design of hose bandling and stor~ge facilities. Information obta:ined from the Bureau of 1,~cdicine and Surgery indicates that flushing of the hose 1-lith salt '.vater by the ship before disconnecting is sufficient. No additional disinfection is re~uired. 

2; Facilities should be provided for "asbing the end couplings and the exterior .01' the hose with hot :potable. water containing a standard stock detergent. Caps for each end of the hose should be provided and installed after washing. Clean bose should be stored dry in racks. 
3. This is neH criteria not included in the current issue of reference (a). The above criteria ,dll be included in the next revision of D~·!-5.1 :in C'1apter li. ./ 

George G. l'illite) 04l5A, Sanita:ry Engineer .. NAVFACHQ 
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From: Cbinf 1 Buren.u oi' Hedic:i.:1c and SUTG0l-Y 
To: Co,nmander, l;aval F'acil:iU.cs Bng::'neering Go:n:nand 

Subj: Handling of Ship to Shore Sel:~'.ge Transfer Hose 
~ ... 

Ref: (a) HAVFAC ltr OlH5A of 23 ),t;Gl:5t }973, s/s~bjcct 
--. ~ . 

1. H~fei:'cnce (a) contained a propos8c .. }r,-cc.;cdnre fo:c hand.lintj :::.hip to 
shore :-;c;.mGe tl-an~;f8:C hoses. It is :r.'~cO;;J:T18ndcd that the folloh"ing. 
comments be inco)~porated into in::/('l..'lctiotls for t.his J?rocedure: 
~ '."'" . 

:' a.' Personnel 
.' -::." : -. 

.... ' .. ~ . 
... . (1) T-..caining: .". :~::. ." .... 

(a) Any training :pl'ogrcll'l should include a segment on 
preventi ye medicir!e. . T-..c2.ining in this su'bject Hould involve brief 
discussions on the types of illr.8ss acsociE:.tecl i-ii ih human ric-ste, 
• 1 eli- cr· J" _.l..;01 h,., -,t·..f...~ .. ~~ ·1 j ... ..,...,........, nd ........ .., 0" ~f"" 4dT~on.Lp ;0 . lnC u no lnJ.e,-t.._~us _p~_ ] ....... s, rJ_Cl_~< __ J a.. c..:.O_b..L.~ )oJ,-,.L-_r __ s, 
tYl)hoid a.nd paratypf)oid fevers, 2.~ld m::-,y::: 5,iiiportantly, measures to 
employ to prevent contracting t~ese. (11.S'22 . .:;,CS. T'nese prevent.ive 

measures Hould include em.ph~sic of G~0d. pe:::-sonal hygiene. For' 
cxazllplc, they would 'stress the j.;··!p0::.-t.~~C2 of net S!-:!oking, eating, 
or" drinkinr; trhils 2_cbJally involved i~ hosc-har:d.lir:g unless the 
hands 2."F? i,;-:;oroughly \lashedni~h S02:::1 a:ld hot 1-~2..~~r ?rior 1:0 

cng2.g.l. ng in th 8S e c.cti vi ti es. .. .. 

;. (i) 
-C - - ) ll, 
(iii) 

Rubo€::::- E.:1.o'.·es 
Rubber ~.-::.:"ts 

(E-::)Qts at!d co-;e~ 1: s 2_1.'e ::r-::::::s::.=.. '2.:~:l~~ ~=:L::2.'!:"i.ly .for i"=sthetic J:2ascns 
to .:p1.'e~e::t c.evclol.:.-::e!1t of :.:r-~::-:::;:':::c.~le Gi~8rS in ~er-t.:'inr; or d~-ty sI,aces 
resultinG l'rc:a s~'rfage spill:"=.S GJ:' s:;;l"d:.--:':::ring 0:1 clo-thes or shoes.) 

..... - . (o) 

(~' n. ,~.:::..~-". __ ...,. _./ VUJ...~___ ~ 

_. (!.) ?c~~::=.=-=-~ :.:'::::"=' :::..:--:':;::=t __ '::; £:~ .. ;-::.:~-=-~ ~n cG'2.7::.e~:'i.'[ldc...s­
conncc.1";'i!;:; !::-s:..-;:..::~ :'==:..nsft::= -=-=-s ~::'2.....!-!. L:--:' al&:l ~C:1::C:Ct or dis(:c~~!:":ct. 
potable '~2.t£:::- 2::'~£."!3. 

I . 

: 
\a , 
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Q.. Se;-Icy;e 'J'y2.n:-::fer lIo~es 

13U1·;F.D-722-P. liT: cl b 
6240.6 
7 Septe:-:nhcr 1973 

j. (1) Sbould be clear] y marked by stencil and color coded, 
.. ,' 

.', .. ' (2) Nay not be used for m2Jdnc; potable Hatc;r connedJ.ons, 

(3) Sh~ll be flushed t.horouc.;hly r:i th salt Hater pri~r to 
being disconnected and then be completely dIed_ned prior to sto:cage, 

'." (1.1.) E~d. c:o~piings shc:~ll be Hashed in hot potable water con-
taininG a standard stade deterc;ent usilig a brush and then each shall 
be cClpp~d • 

• _~.-: ... r(5) "Visible soil' 'orf'the ·OirLsiue of 'the -hose ~ha.Il ·be phys­
ically rC!lioved by t;crubbing Hit.h hot l)otable Hator containing a 
standard st.ock deterGent. ~ 

_"/ (6) ·cic-3.lJ hoses should be stored clry preferably on racks 
rather t~J2.n in a container in i:hich liquid lenking from the hoses 
IlJiGht a(;~l:Jnulatc result.ing in the production of objectionable odors 
and crc2~tion of a h:i.Ghly- conta;:linated breeding site for' roaches: other 
insects! and even rodents. . .. - . >; 

, ... :.,_ .. _ ~." ... ,.~ .... ,.. .-i' . 

c •. ' Sni1ls .... -::- ... 

. ... (1) Uhen hoses are either: intentionally disconnected af-;';er 
.. .--,~.~. 

.. . . .. ~; -.-. 
.. ', 

.. salt \!atcr flushine or accidently disconnected, some spillaGe lrill 
occur. Such spillagc can be r~~ovod by thoroughly flushing ~he area 

. }lith ~~lt ;·;ater. Einor slli1ls Bay be cleaned up us5.ng a SHaD and 
. bucket containin~ hot .. ater and c.=:~er5ent; hOr.'"cveT, s"abs used lor 
this :purpose sh3..11 be thaTot1shly -"2.S!:ecl and co:ftplete1y 2ir dried 
Gf"ter (:'3ch use. ruri,!ie~or.~, it :'s :::-£:co?:"L'.",ended that tllese S~;?:bS be 

,l:cpt s~!?8.:!:'a .. t,e .fl~C:; o~he.r sr:-2.bs. Z~ ~5 a.ntici-pe..ted ~h~t 22.2..!:r..e::2.!}~e 

of clBe;;! s2.:1i t~.! :3K2.2s :-;-i 11 be ~':::"::--, t 1::2.SeG. 0:1 c~--::-e::.-:" s..~:'?~::;2.m 

}?Tc..ctiee ~!.Da will l:2,"\-e ~c 1;e __ cc:::~::'::::~~J" i?,,:J.p:-.t2..Sized t.o p!:"eclud..e -t.r:e 
develc:p:,1elJ.t of o-tJjeciionable oc!.o~ or even the use of these s;·;abs to 
clean the decks of such_s¥-ices as c.c..~ bay or the Galley • .. 
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TYPICAL ARRANGEMEHTS 

1. Vacuum regul<!tor 
2. Vacuum regulator mounted flowmeter 
3. Manual rate valve 
4. Chloromatic Valve 

. I ' 5. Ejector 
~~q 5. Automatic chnn!;eoYor valve 
, ~r;,~'l\' 7. Wall mounted flowmet~r(s) 
. " j 8. C. h I 0 '" I n ~ h h C\ I Lj 1 e t· 

=';x!!i l' 9 . C. I r (' ~ \, I " { I (1 h f.:J '.I '0', ,..., 
~&::Ilft __ 5A"""lU. XJ:m117Wo».'piiya,w PLU'f)~':!~~~~~~"'3.."'1I!'"~..Jj~, 
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