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Five Coast Guard cutters, ranging from a 82 foot, 8 man patrol boat to
a 387 foot, 160 man high endurance cutter , were monitored for water
consumption and wastewater flow and Composition. Data was taken dock-
side and underway, and the waste water was segmented into sanitary , gal
ley , and turbid system. Crew size and flow were monitored in half hour
time blocks, and used to reduce actual flow data to a per—man basis. As
the ships did not have full crews on board during the sampling periods,
flow volume was also normalized to full crew size.

Wide variation was found, with no consistancy in the data when
analyzed for crew size, dockside versus underway to operation, or type
of operation (patrol vs. buoy tending). Standard deviations of means
were very large, an indication that the ships do not represent a regu-
lar population of data. Flow and composition also varied greatly
through the day .

The report contains 81 plots (each with a separate plot for each
ship), showing flow and chemical parameters for the three sanitary
systems, for dockside and underway , by time of day . Other plots show
crew size, saltwater usage and freshwater usage.
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1. INTRODUCTION

In keeping with the national objective of reducing the

concentration of polluting substances discharged into surface

waters, the United States Coast Guard has been given the re-

sponsibility of conducting research and development on methods

of controlling waste waters from ships. To do this effectively ,

accurate data must be available on the qualitative and quanti-

tative aspects of ships’ waste waters. This information will

ultimately influence the decision on the cost—effectiveness

of the various alternatives , including on—board treatment or

holding tanks which discharge either into an on—shore treat-

ment facility or overboard in unrestricted waters. Although

there have been several reports on this subject recently, the

data is far from comprehensive.

An appropriate place to accumulate such data is on the

ships operated by the Coast Guard . In addition to gathering

information that  is needed in f u l f i l l i n g  its responsibi l i ty

of mana ging its own waste , the dut y pat terns  of Coast Guar d

crews are similar to those of many commer cia l or nava l ves-

sels. Therefore , data taken on Coast Guard sh ips shou ld be

useful in evaluating methodologies that are applicable to the

entire maritime service .

In 1973 , such a program was initiated by the Commandant ,

through the Office of Research and Development , Un ited States

1
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Coast Guard Headquarters , Wash ington , D.C. 20590. The ob-

jective of this program was to survey, analyze, and evaluate

Coast Guard wastewaters from five different classes of Coast

Guard vessels. Flow patterns were to be analyzed underway

and moored , as these represent substantial differences in

crew ac t iv i ty .  Also , flow patterns were to be established for

the three basic collection systems on each vessel ; toilet and

- urinal (“black” or sanitary water), lavatory and shower (“gray”

or turbid water), and galley and scullery (culinary water).

The first of these three , the sanitary system , currently uses

salt water as flush water; the other two are entirely fresh

water . Also , water usage data was to be taken to determine

if there was a correlation between water consumption and vol-

ume of sewage generated on the vessels.

The waste water constituents that were to be analyzed

are:

1. Biochemical Oxygen Demand (BOD)

2. Chemical Oxygen Demand (COD)

3. Total Solids

4. Suspended Solids

5. pH

6. Chlorides: Only on sanitary water

7. Oil and Grease: Only on culinary and turbid water

8. Methylene Blue-Active Substances (MBAS): Only on
culinary and turbid water

9. Hardness: Only on turbid water

2
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In addition , in order to determine the contribution of

substance from the ships ’ potable water , the potable water

was analyzed for iron , manganese , copper , zinc , and hardness .

Water usage data was also taken from flow meters installed on

the ships.

The five classes of ships are summarized in Table 1, and

photographs of the selected ships are shown in Figures 1 thru

5. They represent a cross section of Coast Guard ’s wide range

of size and operation . In size, they ranged from 8 men to 160

men in full complement (although the ships normally operate

with less than full complement on board). They cover small

rescue boats and work boats that rarely stay out overnight ,

to high—endurance cutters that make extended patrols. An ob-

jective of the study was to determine if there is a similarity

or difference in the waste loads of various types of ships.

Each ship ’s waste system was modif ied to accommodate

special sampling equipment which measured flow and delivered

an aliquot of blended homogeneous wastewater . Sampling was

done round—the—clock for three days underway and four days

moored . Logs were kept of ship activity and number of men

on board and of water usage, where meters had been installed .

Wastewater and water samples were analyzed by “Standard

Methods” or United States Environmental Protection Agency

(EPA) procedures. Data was then analyzed for statistical

significance , and plotted . The specifics of the program and

the results follow.

3
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2. MATERIALS AND METHODS

a. Ship Selection and Modification

All of the ships used in the study -were in the northeast

United States , to facilitate return of samples to the labora-

tory and minimize transportation costs. The GALLATIN and VIG-

OROUS were relatively new and had been fitted with holding

tanks when they were constructed . Holding tanks had been ret-

rofitted into the WHITE SAGE and FIREBUSH. The presence of

holding tanks implied that all wastewater pipes converged to

a cen tra~1 point which was essential for the sampling program .

Older ships without holding tanks discharge waste from several

points in the hull , which would have made sampling an extremely

expensive operation. The POINT HERRON d - ‘ not have a holding

tank installed within the year .

The intent of the program was to separately sample sani-

ta ry waste , turbid water , and culinary water . These three

systems did not arrive at the holding tanks as discrete sys-

tems , instead they joined common waste pipes wherever it was

convenient . It was therefore necessary to first locate ships

that had waste systems that could be modified for sampling with

a minimum of cost , and then design modifications which could

segregate the three wastes during sampling and restore the sys-

tem at the end of the program . In some cases it was impossibie

to completely segregate the systems , an d it was necessary to

secure some heads , sinks , and showers during sampling . The

10
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crew was directed to use only those facil i t ies which flowed

into the segregated waste lines.

Prior to making the modifications, the engineering draw-

ings and specifications were reviewed and approved by each

ship’s command and headquarters engineering . Substa’~t ial

planning went into scheduling the modification work and the

sampling dates , so as not to interfere with  normal ship opera-

tion and prov ide rapid transport of samples back to the labo-

ratory .

The modifications to the ships are described in the fol-

lowing sections, and the engineering specifications are

attached as Appendix A.

Point Herron

Wastewater Collection System

The POINT HEERON had not yet been fitted with a sewage

holding tank .

The POINT HERRON has two lavatories , each with one to ilet ,

washbasin , and shower . The galley has one sink which is

drained by turning on a small pump which is located in the

cabinet beneath the sink . The toilets are grinder—chlorina-

tor type with a pump moun ted on the back of the toilet to

supply sea water for flushing and a chlorine solution reser—

voir on the front. When the toilet is activated , the waste

is automatically comminuted and chlorinated .

Flexible rubber hoses connect the discharge lines of

both the galley sink pump and the automatic toilet to over—

1].
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board discharge through seacock type fittings. The shower and

washbasin d ra ins  jo in  and then are discharged through the hul l .

Piping M o d i f i c a t i o n s

The Cap ta in ’ s lava tory  could not be conveniently sampled

and was , therefore , secured during the sampling period . A tee

wa-~ installed in the tu rb id  (shower and washbasin) drain line

w i t h  a s h u t — o f f  va lve  on the f ree  leg. A 3/4” (1.9 cm .)  hose

was a t t a c h e d  to the valve and run into a 5—gallon (18.9 1.)

sampling container . During the sampling , the seacock was shut

and t h e new valve opened on the tee , t hereby divert ing all the

f l c w  to the sample container .

‘1’I~~’ gai ley and sanitary samples were obtained by shutting

t h e  se~~-ock , r emoving  the f l e x i b l e  rubber hose connections

f rom the ’n . and a t t a c h i n g  hoses long enough to reach to 5 gallon

~n m I ) I e  e n t a  i nc- i - s .  The ch lo r ine  reservoir on the toilet  was

d~ s -oni ec -h ec 1 during the sampling program . A drawing showing

t h e  sninp 1 i n ~ c-oints on the POINT HERRON is included in Appen-

dix A.

te Sage

a s tcw a t ci ’ (u l l ec t i o n  System

The WH ITE SAGE has two holding tanks. A smaller 270 gal—

long (i025 1.) tank , 3’9” (1.14 m.) high , 3’6” (1.07 m) diame-

ter , i~-~ 1o (-ated in the engine room , an d a lar ger 881 gallon

(3349 1.). 6’ high (1.83 m.), 5’ (1.52 m) diameter tank loca—

12
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ted forward. All waste waters drain to the smaller holding

tank through three lines, a 1 1/2” (3.81 cm.) line from the

galley , a 2” (5.08 cm.) turbid water line and a 4” (10.16 cm.)

sanitary line .* No waste lines drain directly to the larger

holding tank.

When the smaller holding tank is fu l l , the waste water

is pumped to the larger forward holding tank . The discharge

piping is set up so that waste can be pumped from one holding

tank to the other or from either tank to overboard .

The fixtures served by the galley drainage system are:

Galley sink

Deck drain in galley

Drink ing founta in

The f ix tures  served by the turb id dra inage system are:

Clothes washer

Crew ’s shower

Crew ’s washbasin

Deck drain in Crew ’s washroom

ce’s washbasin

co’s shower

cPO ’s shower

cPO’s washbasin

*These holding tanks were retrofitted onto the WHITE SAGE
and segregate the waste into the three Separate systems.

13
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Piping Modifications

Drawings of all the piping system modifications and

water meter installations on the WHITE SAGE are shown in

Appendix A.

The sanitary drainage system was modified for sampling

by installing a 4” X 4” X 3” tee in the sanitary line just

above the sewage collection tank . Valve and hose connections

were put on the 3” leg of the tee. Sampling was conducted by

attaching a 3” hose to the hose connection and connecting

it to the sampling tanks , shutt ing the exist ing 4” valve , and

opening the new 3” valve .

As the galley line joined the turbid water line just

pr ior to empty ing into the sewage collect ion tank , it was

necessary to disconnect the galley line and provide a new

opening for it into the top of the collection tank . A 2” tee

was installed In the turbid water line just above an existing

shu t—off  valve . Valve and hose connections were installed on

the horizontal run of the tee . Sampling was conducted by con-

necting a 2” hose to the hose connection and attaching the

other end to the sampling system. When the new valve was

opened and the exist ing shut—off  valve closed , all the turbid

water flow was diverted- to the sampling tanks.

A similar arrangement was ma de for obta ining the galley

water samples. An existing 2” elbow was removed and replaced

with a 2” tee. A 2” valve and hose connection was put on the

free leg of the tee.

14
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The fixtures served by the sanitary drainage system are:

CPO ’s toilet

Deck drain in GPO ’s toilet

Co’s toilet

Deck drain in Co’s toilet

Crew ’s toilet (2)

Crew ’s urinal

Deck drain in crew ’s toilet

Sa1twat~ r System

Salt water for toilet flushing is provided by pumps

which pump into a saltwater hydropneumatic tank. The hydro—

pneumatic tank maintains pressure on the saltwater system .

A water meter was installed in the discharge line from the

hydropneumatic tank as part of this study to monitor salt-

water flow.

Freshwater Sy~~em

The WHITE SAGE is equipped with five (5) separate fresh-

water holding tanks wi th  a combined capacity of 10,000 gallons.

There is no freshwater distilling capacity on board. Water

from the five tanks is pumped to a bydropneumatic tank and

then through the distribution system . A v~ater meter was also

installed in the discharge line from the hydropneumatic tank .

15
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Sanitary and turbid waste water was returned to the sew-

age collection tank through an- existing opening where a 2”

valve , 2” tee and hose connections had been installed . The

galley waste water was returned through a new 2” opening in

the top of the galley waste holding tank .

Drawing of the salt and fresh water meter installations

are also shown in the appendix . Both installations had valved

bypasses , so , if required , the meter could be completely re-

moved .

Firebush

Wastewater Collect ion System

The FIREBUSH has two holding tanks in the forward hold.

The lar ger tank conta ins 1823 gallons (6928 1.) and is 6’ 6”

(1.98 cm.) X 7’ 6” (2.27 cm.) X 5’ 0” (1.52 cm.) high. It is

used for holding sewage while at sea. The smaller tank , of

249 gallons (947 1.), is 2’ 10” (0.86 cm.) X 2’ 10” (0.86 cm.)

X 4’ 2” (0.66 cm.) and is used in port. There are two sewage

ejector pumps~ and each pump can empty either tank. These

tanks had been retrofitted onto the ship.

Drainage trom the officer ’s toilet , staterooms , and pan-

try in the stern of the ship, do not drain by gravity directly

to the holding tanks. The officer ’s toilet is a “Brocto” type

toilet which macerates and pumps the waste through a 2” (5.08

cm .) force line forward to bulkhead 92, where it discharges in

16
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a 4” (.10.16 cm.) gravity sanitary line. Drainage from the

other fixtures goes to a small sump tank and is pumped forward

through a 1 1/2” (3.81 cm.) force main to a 3” (7.62 cm) gra-

vity turbid water line. These fixtures include:

Officer ’s washbasins (5)

Officer ’s Pantr y sink

Officer ’s shower

*Offjcer ’s toilet deck drains (2)

The fixtures served by the sanitary drainage system are:

Off icer ’s toilet (via 2” force line)

CO’ s toilet

Sick bay washbasin

Sick bay deck drain

Sick bay toilet

CPO ’s toilet

CPO ’s toilet deck drain

Crew ’s to ilets (3)

Crew ’s urinal

Crew ’s toilet deck dra in

The fixtures served by the turbid drainage system are:

Clothes washers (2)

Laundry deck drain

Co’s shower

~~aetewater flow contributed from the officer ’s pantry sinkwas negligible . All meal preparation and dishwater for the
officers’ meals was done in the main galley.

17
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CO’ s washbasin

GPO’s shower

CPO ’s washbasins (2)

Crew ’s shower

Crew ’s washbasins (5)

Crew ’s washroom deck drain

All f ix tures  served by 1 1/2 force main.

The fixtures served by the galley drainage system are:

Dishwasher

Scullery sink

GPO’ s mess deck dra in

Galley deck drains (2)

Galley sink

Crew ’s mess deck drain

Coffee urn dra in

Saltwater System

Salt water for toilet flushing is provided by a pump

which pumps into a hydropneumatic tank. The hydropneumatic

tank maintains pressure on the saltwater system. A water

meter was installed in the discharge line from the hydro—

pneumatic tank as a part of this study.

Freshwater System

The FIREBUSH has three freshwater holding tanks with a

18
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combined capacity of 50,000 gallons (190 , 000 1.). Tank level

readings are made by dip stick. Water from the tanks is pumped

into a hydropneumatic tank and then goes through the distribu-

tion system. A water meter was installed in the discharge line

of the hydropneumatic tank as a part of this contract. Results

of the water meter readings are shown elsewhere in this report.

Piping Modifications

Drawings of all the piping system modificat ions and water

meter installations on the FIREBUSH are shown in appendix A.

The sanitary drainage system was modified for the sampling

program by installing a 4” (10.16 cm .)  X 4” (10.16 cm .)  X 3”

(7.62 cm,) tee in the existing 4” (10.16 cm.) sanitary line

just before it enters the sewage collection tank . A 3” (7.62

cm.) plug valve and hose connection were installed on the 3”

(7.62 cm.) leg of the tee. Sampling was accomplished by hook-

ing up the sampling tanks to the sanitary line with a 3”

(7.62 cm.) hose, shutting the existing 41~ (10.16 cm.) shut—off

valve and opening the new 3” (7.62 cm .)  valve .

The galley drainage system was modified by removing an -

existing 3” (7 .62cm.)  blind flange and installing a specially—

made 3” (7.62 cm.) flange with a 2” (5.08 cm.) hose connection.

Sampling was accomplished by connecting the sampling tanks to

the galley line with a 2” (5.08 cm.) hose and diverting the

flow to the sampling tanks with existing valves.

19

_________________________ - - - __
~~~~~~~ 1 

-



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—— — ------- --

~~~~~~

--------—-- ---—- ---- - -

~~~

The turbid drainage system was modified by installing a

3’ (7.62 cm.) X 3” (7.62 cm.) X 2” (5.08 cm.) tee in the exist-

ing 3” (7.62 cm.) drainage line just before it enters the

sewage collection tank . A 2” (5.08 cm.) plug valve and a hose

connection were attached to the tee. Sampling was accomplished

by connecting the sampling tanks to the turbid line with a 2”

(5.08 cm.) hose, closing the existing shut—off valves and

opening the new 2” (5.08 cm.) valve .

All waste water was returned to the sewage retention tank

through 2” (5.08 cm.) connections that had been installed

where an existing fire hose connection had been removed .

Vigorous

Wastewater Collection System

The VIGOROUS was constructed with a wastewater collection

system which was modified under Shipalt 2lOB—X—54 in March-

April , 1973. The present collection system, as modified , is

as follows:

a) Sanitary

This system collects all waste waters from toilets,

urinals, and deck drains in all bathrooms. Also , the conden-

sate drip pans from four air conditioner units are drained

into the sanitar.y collection system. The lines from this

system converge to four 4” (10.16 cm.) lines and one 2”

(5.08 cm.) line , which all join in a 6” (14.7 cm.) diameter

header just prior to a 600 gallon (2271.18 1.) sanitary hold—

20

-5 - - - ------ .--- ——------------- ---5-- - 



____ ——--- 5- -

ing tank in the sewage treatment room. The sanitary holding

tank is equipped wit h a flushing strainer system and two

sewage ejector pumps of 100 G.P.M. capacity each. Discharge

piping is all 4” (10.16 cm.). The sanitary holding tank is

equipped with a high level alarm which sounds a bell when the

tan k is fu l l .  There are four ou tlets , one at deck level and

one at water level on each side of the ship.

There is a 2” (5.08 cm.) saltwater line directly to the

sanitary collection header so the holding tank can be r insed

ou t .

Altogether , 17 toi lets, 3 urinals , 15 deck drains in

toilet areas , and 4 air conditioner condensate lines drain

into the sanitary drainage system.

b) Turbid

Turbid and galley waste lines connect in the sewage

treatment room into one 4” (10.16 cm.) line . The 4” (10.16

cm.) line goes to a 100 gallon (378.53 1.) turbid water hold-

ing tank . There is a valved bypass to divert the turbid water

flow to the 600 gallon (2271.18 1.) sanitary holding tank .

Flow into the turbid water tank is through a flushing strainer ,

and there is one ejector pump of 30 G.P.M. capacity. There are

high and low water level alarms on the turbid water tank . Nor—

mall y the pump is lef t in the au tomat ic mode so the tank is

automatically emptied when it is full. The turbid water and

sanitary holding tanks are vented through a common 4” (10.16

21 
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cm.) vent . In an emergency, it is possible for waste water to

flow from one tank to another through the vent line prior to

having water back out any of the plumbing fixtures.

By some re-arranging of drains and careful selection of

the sampling points, it was possible to almost entirely sepa-

rate the turbid and galley waste flows.

Altogether, 19 washbasins , 4 drinking fountains, 13 show—

ers, 5 washroom deck drains , 3 clothes washers, 8 air condi-

tioner condensate lines drain into the turbid water system.

c) Galley

- 
As mentioned previously, the galley sample collect ion

point was selected so as to minimize any turbid flow contribu-

tion. The fixtures that drain into the galley system are:

Dr ink ing founta ins (2)

Deck dra ins (5)

Galley sinks (2)

Coffee urn

Steam table
• Griddle range and fryer hood (2)

Steam ke t t l e  hood

Air conditioner condensate drains (3)

Garbage grinder

Scullery sink

Dishwashers (2)

CPO’s mess sink

Officer ’s pantry sink

22 
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Shower

Washbasins (4)

The shower and washbasins could not be easily recon-

nected to a turbid waste line , so their use was minimized

during the time sampling was underway .

Saltwater System

Salt water is used for flushing toilets in the sanitary

system and for several cooling purposes. There are two salt-

water pumps with common suction and discharge lines. At all

times one of the pumps is running to maintain the system pres-

sure. A water meter was installed on the main saltwater flush-

ing line.

Freshwater System

There are two freshwater holding tanks, one forward with

4,600 gallons (17412 1.) capacity and one aft with 3,600 gal-

lons (13627 1.) capacity. Also , the ship is equipped with a

distilling plant of 3,000 gallons (11335 1.)/day capacity.

Tank level readings are made with a series of petcocks to m di—

cate the water level in the tank . Fresh water from the tanks

goes through a hydropneumatic tank which maintains the water

pressure in the system. A water meter was installed on the

discharge line from the hydropneumatic tank as a part of this

study .

23



-- 5- ~wr- --5— --5-— - -5
-— -

Piping Modifications

Drawings of all the piping system modifications and

water meter installations on the VIGOROUS are shown in

Appendix A.

The sanitary drainage system was modified by removing a

spool piece on the exist ing 6” (14.7 cm. )  sanitary header and

install ing a 6” (14.7 cm. )  kn ife gate valve . Also , a 3”

(7.62 cm.) valve and hose connection was brazed to the bottom

of the 6” (14.7 cm.) header with a saddle. Sampling was ac-

complished by connecting the sampling tanks to the header with

a 3” (7.62 cm.) hose, closing the 6” (14.7 cm.) knife gate

valve , and opening the new 3” (7.62 cm.) valve , thereby di-

verting all the flow to the sampling tanks.

The turbid drainage system was modified by replacing a

4” (10.16 cm.) X 4” (10.16 cm.) tee with a 4” (10.16 cm.) X

4” (10.16 cm .) cross and at taching a reducer , valve and hose

connection to the free leg. The turbid line was connected to

the sampling tanks with a 2” (5.08 cm.)  hose , and the flow

was diverted by closing an existing shut—off valve and opening

the new valve.

The galley drainage system was modified by removing the

officer ’s pantry drain line and re-installing it in the main

line from the galley with a 3” (7.62 cm.) X 3” (7.62 cm.) X

2’ (5.08 cm.) X 2” (5.08 cm.) cross. The pantry drain was put

in one of the 2” (5.08 cm.) legs and the hose connection was

24
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provi~ed on the other 2”(5.08 cm.) leg. Sampling was accom-

plished by connecting the sampling tanks to the galley line

with  a 2” (5.08 cm.) hose , closing the existing gag check

valve , and opening the new 2” (5.08 cm.) valve .

All wastewater was returned throu gh hose connect ions

that were installed in the sanitary holding tank hatchway.

Drawings of the salt and freshwater meter installations

are shown on pages A-L2 and A-13 of Appendix A.

Gall at in

Wastewater Collect ion System

The GALLATIN was constructed with two separate sewage

holding tanks. One 150 cubic—foot (5297.1 cu.m) capacity tank

in the sewage sump and ejector room (5-l44—0-Q ) and a smaller ,

60 cubic-foot (2118.84 cu.m) capacity tank in auxiliary ma-

chinery space No. 3 (3—272-O—E). The two tanks are not inter-

connected and each is equipped with 4” (10.16 cm.) discharge

lines. Each tank is equipped with flushing strainer s and two

(2) sewage ejector pumps. All turbid water drains on the sec-

ond deck and above drain directly overboard .

a) Sanitary

The sanitary drainage system collects the wastewater

from all the to ilets , ur inals , and deck drains in all bathrooms.

The bathroom in the af ter  bert hing area on the second deck

drains into the sewage holding tank located in auxiliary ma-

chinery space No.3, all other bathrooms drain Into the forward

25
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sewage holding tank in the sewage sump and ejector room. Be—

cause of this , the sanitary sample collected was from less

than the full crew and had to be adjusted .

The number of fixtures actually sampled were :

Toilets (25)

Urinals (6)

Deck dra ins in toilet areas (4)

The CO’s, Off icers and CPO ’s pantries drain into the

sanitary system . However , all meals were prepared in the

main galley and dishes washed in the main scullery so the

flow contributed by the pantries was negligible . Also , six

washbasins and three showers drain into the sanitary system.

It was impossible to segregate these flows from the sanitary

system.

b) Turbid

The only area that drains into the turbid system is

the bathrooms in the berthing areas on the third deck. All

other turbid water is drained directly overboard .

The fixtures served by the tur bid dra inage system are:

Washbasins (4)

Show*~rs (3)

Deck drains (2)

Drinking fountain.

c) Galley

The galley drainage system services the main gal]ey,

26 
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crew ’s mess , and scullery. Fixtures are:

Deck drains (4)

Sinks in vegetable prep. dresser

Sinks in pot washed dresser

Milk and coffee stand

Sink in main u t i l i t y  dresser

Griddle

Garbage grinder

Scullery sink

Dishwasher

Saltwater System

The saltwater system for flushing toilets is supplied by

two centrifugal pumps which draw seawater from outside the

hull and pump into the system. One of the pumps is running

at all times to maintain the system pressure. A water meter

was installed in the saltwater line as part of this study.

Freshwater System

The ship has three freshwater tanks, one 8400 gallon

(31796321) capacity tank forward and 4200 gallon (15898.26 1.)

capacity tanks aft. Level readings are made by using a series

of petcocks. The ship has a distilling unit which is capable

of making fresh water when the ship is underway . A water

meter was installed in the discharge line from the ship’s

hydropneumatic tank .
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Piping Modifications

Drawings of all the piping modifications and water meter

installations on the GALLATIN are shown in Appendix A.

The sanitary drainage system was modified by removing a

6” (14.7 cm.) elbow and installing a 6” (2.27 cm.) tee , 6”

(14.7 cm.) X 3” (7.62 cm.) reducer , valve and hose connection

as shown in Appendix A. Sampling was accomplished by connect-

ing the sampling tanks to the hose connect ion with a 3” (7. 62

cm.)  hose , opening the new 3” (7.62 cm.) valve and closing an

existing 6” (14.7 cm.) shut-off valve .

The turbid drainage system was modified by adding a

valved hose connection and shut-off valve into the existing

turbid water line just before it connects to the 6” (14.7 cm.)

sanitary line . Sampling was accomplished by connect ing the

sampling tanks to the turbid line with a 2” (5.08 cm.) hose,

closing the shut--off valve and opening the other valve to di-

vert the flow to the sampling tanks.

The galley drainage system was modified by installing a

new 4” (10.16 cm.) tee , 4” (10.16 cm.) X 2” (5.08 cm.) reducer ,

- 
- valve and hose connect ion . Sampling was accomplished by con-

necting the sampling tanks to the galley line with a 2” (5.08

cm.)  hose , and turn ing valves to divert the flow into the

tanks .
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b. Sampling Equipment

The sampling equipment for all ships except the POINT

HERRON incorporated the following design considerations:

a. Receive, contain, and measure volume of
waste water .

b. Blend to make a homogeneous mix, and deliver an
aliquot.

c. Discharge into holding tanks .

d. Fit through access hatches .

e. Be compatible with ships’ electr ical and plumbing
systems .

The POINT HERRON , because of its small size , did not jus-

tify a complex sampling system. Therefore, samples were col—

lected directly into a 5 gallon (19) polythylene containers.

The system described below was used on the other four ships.

A standard 55 gallon (208) steel drum just barely passed

through the smallest hatch of the selected ships, and also

fit into the limited space around the holding tanks. A~. iuch,

it was selected as the basic container for the sampling sys-

tem. The drums were coated with Hersite (a painting system

approved for use in potable water tanks) to prevent contamination

of the samples .

Three systems (Figure 16) were constructed for each of the

three kinds of waste water (sanitary , culinary , and turbid).

These were identical, except the supply line to the sanitary

tanks was 3” (7.62 cm.) in diameter instead of 2” (5.08 cm.).
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• / INTAKE

VALV E “B”

C SAMPLE BIB _____

~

—

ETURN

GRINDER PUMP TANK CENTRIFUGAL PUMP TANK

OPERATION:
A) WHEN TIME REQUIRED TO FILL GR INDER PUMP TANK IS GREATER THAN TIME

REQUIRED TO EMPTY GRINDER PUMP TANK
The waste flow is introduced to the sampler by opening the in-

let valve at the sampling point . At the centrifugal pump tank Valve
“C” is open and Valve “D” is shut. While the grinder pump tank is
filling up, the grinder pump is operated with Valve “A” shut and
Valve “B” open to recirculate and grind the waste water . When the
drum is filled, Valve “C” is shut, Valve “A” is opened, and Valve “B”
is shut . As the drum is being emptied, a sample is taken from the
sample bib. Waste water flow accumulates in the piping while the drum
is emptied . When the drum is empty , Valve “B” is opened , Valve “A” is
shut , Valve “C” is opened, and the process is repeated .

B) WHEN TIME REQUIRED TO FILL GRINDER PUMP TANK IS LESS THAN TIME RE-
QUI RED TO EMPTY GRINDER PUMP TANK

Opera tion is similar to above but instead of allowing the waste
water to accumulate in the piping while the grinder pump tank is being
emptied, when Valve “C” is shut, Valve “D” is opened and the flow is
collected in the centrifugal pump tank. When the centrifugal pump
tank is full the flow is redirected to the grinder pump tank by clos-
ing Valve “D” and opening Valve “C”.

FIGURE 6. SAMPLING SYSTEMS
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Each syStem consisted of two drums, an “A” , or grinder pump
unit which was used to receive the flow, grind and blend the

sample , read the flow volume and take the sample. The grinder

pumps used had a pumping capacity of only 15 G.P.M., which was

inadequate to keep up with peak flows, and so an additional

tank called the “B” or centrifugal pump tank was also used as
an overflow. When the sewage flow was greater than could be

handled by the grinder pump , the operator diverted the flow to

the cenirifugal pump tank which measured the excess flow and

pumped the sewage to the ship ’s holding tank . The centrifugal

pumps used have a pumping capacity of approximately 100 G .P.M .

c. Analytical Procedures

A].1 analyses (with the exception of pU) were performed

in the laboratories of the H2M Corp. in Melville, New York.

These laboratories are registered by the State of New York

for the analysis of water and waste water and are under the

direction of Samuel C. McLendon , P.E. The laboratories are

also registered in the States of New Jersey and Connecticut ,

and they participate in Connecticut and Federal EPA quality

assurance programs.

The only exception , pH, was measured on the ships immedi-

ately after collection. This was done to avoid false read-

ings due to changes in pH that occur during storage.
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Flow diagrams for the analytical procedures are shown

in Figures 7, 8, 9 and 10.

d. Collection and Preservation

Samples were collected from spigots on the discharge

lines of the sampling systems. As described in Figures 7, 8,

and 9 the waste water is passed through the macerator/grinder

pump several times during at least three minutes recirculation.

and sampling occurs as the blended material is discharged from

the sampling system into the ship ’s holding tank (or overboard

discharge). Samples taken were ”mldstream ” flow , i .e . ,  neither

the very beginning nor the very end of the flow was sampled.

Three types of sample containers were used:

a. One (1) Quart “Cubetainers”. These are collap-

sible , polyethylene cubes , with a self-gasket

polyethylene screw-cap closure. These were used

for the pH, MBAS, suspended solids, total solids,

and BOD samples.

b. One (1) quart glass bottles, with screw cap

closure were used for the oil and grease samples.

c. 125 ml. polyethylene bottles, wIth a self—gasket

polyethylene screw-cap closure were used for the

COD and hardness samples .

The samples contained in “b” and “c” above were immediately

acidified after collection with sufficient concentrated sulfuric

acid to establish a pH of less than 2.0, as indicated by pHydrion
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Reci rcula te  (1)

Sampling
Sp igot (2)

_ _ _ _I L
1 q t .  glass b o t t l e  125 ml polyethylene

I q t .  “Cubeta iner ” ac id i f i ed  (4) and bo t t l e  ac id i f i ed  (4)
r e f r i gerated (3) r e f r i g e r a t e d  (3) and r e f r i ge ra t ed  (3)

____ 

-pH 
____________  ______________________ ____ _________

I— Oi l  ~ Crease COD

2 -MBAS Hardness

•~ -Suspended Solids

.-
~ -Total Solids

-BOD (5)

NOTES :

(1) Rec i rcu la t ion  for  a min imum of three minu tes  to blend samples .

(2) Sample taken while waste water  is being t r a n s f e r r e d  to ship ’s
holding tank.

(3) Conta iners  surrounded by crushed ice and packed in insulated
boxes.

(4) Contents made acid with concentrated H2S04 to a pH of less
than 2 , as indica ted by pHydrion paper.

(5) BOD done on moored samples only and innocula ted  w i t h i n  six
hours.

Figure  7 . Sample Flow Diagram , Turbid  Waste .
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Sanitar Waste

Recirculation (1)

Sampling
Spi got (2)

_ _ _I F  
I

125 ml polyethylene
1 qt. “Cubetainer” bottle acidified (4)
ref r i gerated (3) and refrigerated (3)

____ 

-pH 
______________ _____ __________  _____  ___________

>.‘ 
I-COD

2 -Chloride

-Suspended Solids

-Total Solids

-BOD (5) 
-

NOTES :

(1) Rec i rcu la t ion  for  a minimum of three minutes  to blend sample.

(2)  Sample taken whi l e  waste water is being transferred to ship ’s
holding tank.

(3) Containers surrounded by crushed ice and packed in insula ted
boxes .

(4) Contents made acid with concentrated H2S04 to a pH of less
than 2 , as indicated by pHydrion paper.

(5) BOD done on moored samp les only and innoculated within six
hours.

Figure 8 . Sample Flow Diagram , Sanitary Waste.

‘  
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R e c i r c u l a t e  (1)

Sampl ing
Sp igot  (

1

2)

1 pt. glass bottle 125 ml polye thyl ene
1 qt .  “Cubeta iner ” a c i d i f i e d  (4)  and bo t t l e  a c i d i f ie d  (4)
r e f r i gerated (3) r e f r i gera ted  (3) and r e f r i ge r a t e d  (3)

_ _ _  

- p H  
_______ ______________ ______ _ _ _  _ _ _

Oil ~ Grease F con
- MBAS

- Suspended Solids

—~ - Tota l  Solids

- BOO (5)

NOTES :

(1) R e c i r c u l a t i o n  for  a m i n i m u m  of three  m i n u t e s  to blend samples .

(2) Sample taken while waste water is being transferred to ship ’s
ho ld ing  tank .

(3) Con ta ine r s  sur rounded by crushed ice and packed in insu la ted
boxes.

(4) Con ten ts made acid wi th concen tra ted H 25O4 to a pH of less
than 2, as indic ated by pHydrion paper.

(5) BOD don e on moored samp les only and innoculated within six
hours.

Figure 9. Sample Flow Diagram , Galley Was te , 
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Potable Water

(1)

500 ml polyethylene bot t le  (2)
ac id i f i ed

— I ron

- Manganese

— Copper

- Zinc

- Hardness

NOTES :

(1) Potable  wa te r  samples taken f rom Galley s ink.

(2)  A c i d i f i e d  wi th  5 ml of concent ra ted  HNO 3.

Figure 10. Sample Flow Diagram , Potable Water.
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test paper. Numbers 305 and 315 pHydrion paper were used ;

the former has a pH range from 0.0 to 3.0 amd the latter covers

1.0 to 2.5.

All samples containers were packed in crushed ice in styro-

foam insulated containers (common “picnic cooler” type).

e. Transportation

Moored samples from the POINT HERRON at Fire Island ,

Long Island , New York , and from the GALLATIN and FIREBUSH ,

at Governors Island , New York City, were transported to the

laboratory in H2M vehicles several times a day . Moored sam-

ples from the VIGOROUS at the Coast Guard Academy in New Lon-

don , Connecticut and from the WHITE SAGE at Woods Hole, Massa-

chusetts, were flown to the laboratory by the H2M airplane .

Underway samples were returned to the laboratory by the

above means immediately upon arrival of the ship at its dock.

f . Analys is

All analyses , with the exception of COD, were per formed

in accordance with t he procedures of “Standard Met hods for the

Exam inat ion of Water and Waste Water ”, 13th edit ion ( R e f . ) ,

shown in Table 2.

The only determinatiOn that was done on the ship was pH.

It was performed immediately after taking the sample to avoid

changes which might occur during storage.

BOD bottles were incubated for five days at 20°C. Be-
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TABLE 2

METHODS OF ANALYSIS OF WASTEWATER SAMPLES

Stan d~ardMet hods
Constituent Section No. Remarks

Hardness 122A Calculation method . Ca & Mg
determined by flame spectro—
photometry (Perk in—Elmer
Model 305).

Surfactants (MBAS) 159A Methylene blue—active sub—
stance method.

Total Solids 224A

Suspended Solids 224C

BOD—5 219 Oxygen determinations by
membrane electrode met hod
(Ye llow Spr ings Instrument Co.
Models 51A and 51B).

pH 144A Glas electrode method (Beckman
pHistol” and Perkin—Elmer
Model 85A)

Chlorides ll2A Argentometric Method

Oil and Grease 209A Soxhlet Extraction Method

COD 220
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tween four and six strengths of each sample were incubated ,

the number being a function of the technicians judgment of

the appearance of the sample, based upon prior experience.

The ranges of dilution strengths for sanitary and galley waste

was 0.1%, 0.2%, 0.5%, 1%, 2%, and 5%. One galley sample,

which was milky white , was incubated at a 0.01% dilution

also. The range of turbid water dilutions were 1%, 2%, 5%,

10%, and 20%.

All BOD’s were incubated at the H2M laboratory except

those of the WHITE SAGE. Logistically, it would have been

difficult to guarantee timely delivery of the samples to the

laboratory as the Falmouth Airport is not suitable for in-

strument operation. Instead , the samples were incubated

locally in incubators provided by the Marine Biological Labo-

ratory at Woods Hole.
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g. Computational Methods

General

All computat ions and curve plotting were done on a Hewlett

Packard 9821A X-Y plotter. Appendix B gives a listing of the

programs used .

In itially all collected data for each parameter was collec-

ted into half hour t ime slots start ing at 0000 and end ing at

2330. Data collected at off time intervals were moved appropri-

ately to the nearest half hour point. Since data collection

for each parameter (dockside and underway ) was done for sever al

days , there were typically several data points for each para-

meter at each time . These data were reduced initially to mean ,

max imum and minimum values. All data were recorded as files

on tape (cassette) including the average , max imum an d minimum

value for each parameter (dockside and underway), actual crew

size data (in half hour increments) and appropriate identifica-

tion data.

Wa ter Flow Data

Water flow data for galley , turbid and s an i t a ry  effluen ts

were computed and plotted for instantaneous and cumulative flows .

The data for ins tan taneous flow was plotted to show the ran ge

of the data (maximum—minimum values) and the average value. The

cumulative flow for each effluent was plotted using the relation—
k

ship 
~ cum ~~ yi

1=1
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where Y is the total cumulative flow , y is the instantaneous

flow and the summary parameter i covers all time intervalls.

These cumulat ive flow data were plotted for the maximum mean

and minimum values. A straight line connecting the origin and

t he cumulat ive average daily total was also plotted on these

curves. The cumulative average daily flow was divided by 24

to obtain the flow in gallons/hour . In addition , the sum

~cum/man = 

~~~~~ Lt
i—i N1

where Y cum/man is the total cumulat ive flow per man , yi and

I are as defined before and Ni is the instantaneous number of

men aboard at each data point. Flow data for instantaneous and

cumulative calculations and plotting were also normalized for

full crew. This was done by multiplying each data point by

the normalizing factor RI where :

R = 
Full crew

Total flow (sani tary , alley and turbid) was calculated as des-

cribed earlier in this paragraph using

= Ai + bi + Ci

where Ai — san itary flow , bj = galley flow and Ci = turbid flow.

Saltwater and fresh water flow data were obtained as differen-

tial readings from flow—meters. Data for both flows were treated

and plotted as described earlier in this paragraph .

Chemical Data

Instantaneous data on chemical parameters except pH,

41
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(max imum, minimum and mean values) were plotted as mg/l (PPM)

vs time as described earlier in this section for sanitary,

galley and turbid flows. Average total loading, Ctot were

calculated as:

Ctot
_

where Cj is the instantaneous average value of the chemical

parameter and the total loading in lbs/day were calculated as:

C~0~ X 8.34 x 1o6 X Flow

where Flow is the average flow per day for the particular elf lu—

ent under consideration . Average loading/man—day were calcula-

ted by using
4 ciC tot = ..~~~~ NI
1-3.

in the equation above.

The pH was plotted as pH vs time. The average (maximum ,

minimum and average) daily pH was calculated and reached for

each effluent.

The possible relationships between BOD and COD and BOD

and suspended solids was examined by regression analysis. BOD

vs COD and BOD vs suspended solids for each effluent plotted

(GALLATIN data only) and the best regression line was drawn

using the relationship:

y— aX+b

where y is BOD, X is either COD or suspended solids and a and

b are the slope and intercept of the regression line. The co—

efficients- were calculated using the relationship.
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, _~~~ Xj  ~~Yj

N
a 
~~~1

2 
- (~~x ) 2

and b = 3~ —a1 X xi
where ~ = N and X = W and where x1 and y1 are as def ined

above and N1 is the total number of data points.

The correlatiozi coeffluents (r2) were calculated as

r2 = 
[~~1~1 _~~xi~~Yi]

~~~~1
2 ..(~~x )2]~~ y1

2 -(
~~~~~:

i)1

with x, y and N defined as above.

Statistical tests

The data accumulated for water flow from the sanitary ,

galley and turbid effluents were evaluated by comparison of

daily outputs for a given ship to determine the reliability of

the mean estimates. To do this , an analysis of var iance (ANOVA)

was done on indiv idual regression lines formed for each day

for each effluents . For a given eff luent , the var iances were

evaluated by the standard F test for ANOVA using a linear

model that compared the results within groups (stability of

the regression for a daily effluent) and between groups (day

to day for the same effluent under the same operating conditions).

These statistics were calculated using full crew normalized data

to suppress variations due to crew size.

~
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h . Ship Sampling

Point Herron

— 
Point flerron - Docked

The United States Coast Guard Cutter POINT I{ERRON is an

82 foot patrol boat with a fu l l  crew size of eight (8). Rou-

tine activity aboard the ship while docked is generally light ,

due to its small size and small number of crew . Because

housing , recreational and office facilities are just a short

walk away from the docks, few crew members actually live on

board. Those that have berths on the ship spend few off—duty

hours on board.

The crew normally reports to the ship in the morning ,

where work details are assigned or leaves are granted. Lunch

is served at 1130 hours . Because lunch is the biggest meal

of the day,  most of the crew eat this meal on board if they

are on base. The number of crewmen on board var ies greatly

throughout the day . Dinner is not served on board , but food

is made available for those who want to prepare something for

themselves. Most of the crew eat dinner on shore.

Sampling was begun at 1200 hours on Marc h 24 , 1975 and

cont inued around the clock unt il 1200 hours March 26. During

this 48 hour sampling period , the average number of crew on

board was about 4. Nothing happened during this time to

disturb the daily routine . The weather was generally wet and

rainy.
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Point Herron - Underway

Routine underway activities on board the POINT HERRON

begin around 0730 hours when dishes from the previous after-

noon and evening are washed in the galley . By 0930 hours

most of the crew have reported to the ship and are preparing

to get underway . The ship is generally underway with 6—8 per-

sonnel by 1030 hours , and a light lunch is served at 1130 hours.

Normal patrol is west along the Atlantic Coast from Jones

Inlet. The ship returns to port after rounding Ambrose light

unless it receives a distress call . Dinner is not normally

served on board on days that the ship is underway .

Underway sampling began on June 21, 1975 at 2400 hours

while the ship was docked. The POINT HERRON was underway by

0930 hours with five crewman , two H2M employees , and a Coast

Guard observer. Around 1100 hours it was discovered that salt

water was leaking from the hull to the turbid water collecting

jug, thus diluting the sample with salt water . H2M tried but

failed to completely shut-off the valve. The POINT HERRON

received a distress call around 1500 hours, and conducted a

search for the disabled craft . With the help of a Coast

Guard hel icopter , the boat was located , and tow lines placed

by 2000 hours. Towing at only six (6) knots, the ship did

not return to port unt il 0200 hours on June 22nd .

Because of the long prev ious night , the ship did not get

underway again until 1230 hours on the 22nd , after a large
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lunch at 1200 hours. The POINT HERRON returned to port by

1830 hours. Sampling was terminated at 2400 hours. The

average number of crewmen on board during the 48 hour sampling

period was about four (4).

Firebush

Firebush - Underway

The United States Coast Guard Buoy—Tender FIREBUS}I is a

180 foot buoy-tender with a full crew size of 46. The ship

normally docks at Governor ’s Island , New York. Routine under—

way activities start with reveille at 0630 hours, breakfast

between 0700 and 0730 hours and the ship underway by 0800

hours. The crew of the FIREBUSH scraps , paints and replaces

lights on harbor , sound and ocean bouys. Lunch is served at

1130 hours, and the ship generally returns to port around 1600

hours. Dinner is served at 1630 hours after which most of the

crew go ashore.

Underway sampling was begun at 2100 hours on Sunday ,

November 2 , 1975. The first day of sampling went very rou-

tinely as far as ships activity was concerned . On November 4th ,

the FIREBUSH did not return to Governor’s Island . After plac-

ing a new bouy off Huntington , the ship anchored for the night

about 20 miles off New London , Connecticut , in Long Island

Sound .

Reveille was sounded at 0500 hours on November 5, and
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breakfast was served from 0600 to 0800 hours. The ship docked

at New London, Connecticut at 1100 hours due to rough seas.

After lunch , 2 of the 3 duty sections went ashore. Underway

sampling was terminated at 2100 hours.

Firebush — Docked

The United States Coast Guard Cutter FIREBUSH was docked

at Governors Island , New York. Routine dockside activities

begin at 0600 hours with reveille , and breakfast is served

at 0700 hours. The crew performes normal ship maintenance

such as painting , scraping rust , washing decks, maintaining

ships engines and generators, etc. Lunch is served at 1130

hours, and dinner at 1630.

Dockside sampling began at 1230 hours on November 10,

1975. A failure in the saltwater holding system forced that

system to be secured , but was back in operation by 1400 hours.

The main deck was sprayed for roaches at 0430 of November 11.

Flu shots were given to all crew members at 1245 of November

12. The crew size fluctuated greatly during the sampling

period. Sampling ended at 1300 hours on November 14.

White Sage

White Sage - Underway

The United States Coast Guard Cutter WHITE SAGE is a

133 foot buoy tender that operates out of Woods Hole, Massa-
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chusetts. Revielle is normally called at 0600 hours, and

breakfast is served by 0700 hours. The ship is normally

underway by 0715 hours. The WHITE SAGE replaces, scrapes ,

paints and generally maintains navigational buoys. Lunch is

served at 1130 hours, and dinner at 1630 hours. The ship

usually docks at 1930 hours. Most of the 21 man crew go

ashore during evening hours , and re turn in the morning .

Underway sampling began at 0715 on Monday, August 11,

1975. After a day of routine buoy tending, the ship docked

at Br istol , Rhode Island , at 1945 hours. The ship left Bris-

tol with 22 crewman at 0710 and did not return to that port

until 2045 hours. At 0700 hours, the WHITE SAGE left Bris-

tol to tend some buoys and return to Woods Hole , where it

docked at 1845 hours. Most of the crew went ashore , leaving

only eight (8) on board . Underway sampling ended at 0730

on August 14, 1975.

White Sage - Docked

Docked at Woods Hole, Massachusetts , rout ine act ivit ies

on board the WHITE SAGE consist of general repairs and clean—

ing , such as washing the decks , sanding and painting , eng ine

overhaul , etc. Reveille is called at 0600, breakfast is ser—

ved at 0700, and dinner at 1630 hours. The number of crew—

men on board varies throughout the day , but many are on leave

while the ship is docked .

Dockside sampling began at 0800 hours on Thursday ,

~
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August 14 , 1975. The WHITE SAGE was to be underway that day ;

but underway plans were cancelled due to bad weather . The

crew size averaged from 6 to 10 at night and 13 to 19 during

the day . Only seven (7) crewmen were present all day Satur-

day because most of the crew were on weekend leave . Dinner

was served later than usual at 1 900 hours . There was little

ships’ activity on Sunday . Breakfast was served at 1000 hours

and dinner at 1835 hours. Dockside sampling was terminated at

0300 hours on Monday, August 18.

Vigorous

Vigorous - 
- 
Underway

The United States Coast Guard Cutter VIGOROUS is a medium

endurance 210 foot cutter , with a full crew size of 60. Its

underway duties are to patrol  the north Atlantic Coast . A

routine day starts with reveille at 0645 hours. Breakfast is

served at 0700 hours , lunch at 1130 hours, and dinner at

1630 hours.

Underway sampling was begun at 1330 hours on October 6 ,

1975, while the VIGOROUS was docked in Halifax , Nova Scot ia.

The entire crew ate and slept on board while in port. At

0800 hours , t he ship was un derway , and at 0940 hours the clocks

were adjusted an hour to account for the change in time zones.

The VIGOROUS was met by 10 foot seas and 25 knot winds

after leaving the harbor . Sampling was discontinued at 1930

hours because about 50 per cent of the  ship ’s crew were seasick.
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By 0400 hours on Wednesday , October 8, the seas had calmed to

four (4) feet, and sampling was resumed at 0500 hours. The

ship docked at the United States Coast Guard Academy in New

London , Connecticut at 1510. Many of the crew left the ship

at 1530 hours on liberty . Sampling was terminated at 1530 hours .

~~gorous - Docked

The United States Coast Guard Cutter VIGOROUS is normally

docked at the Coast Guard Academy in New London , Connecticut .

Routine dockside activities consist of general cleanup , en-

gine overhaul , sanding and painting , meet ings of crçw deta ils

and instructions on Coast Guard procedures. Reveille is called

at 0645 hours. Breakfast is served at 0700 hours , lunch at

1130 hours and dinner at 1630 hours. A ship coffee break is

piped at 1000 hours. The crew size varies from around 9 to

47.

When dockside sampling began at 1300 hours on October 20 ,

1975 , there was 41 crew members on board . At 1600 hours it

was discovered that the sanitary pipe was clogged . The sani—

tary system was shut down for four hours until the clog could

be located and cleared . By 2000 hours the number of crewmen

on board was nine (9). By 0700 the following morning the crew

size had grown to 47. Sampling and ships activity continued

rout inely unt il 2200 hours , when the check valves in the sani—
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tary  “B” tank was found to be clogged , slowly leak ing sewage

back into the tank . Repairs were made and the tank was put

back in operation by 2330 hours. At 0600 hours on October

22nd , 19 crew members were on board . But by 0700 hours there

were 42 crewmen .

Ships activity remained routine , with crew size averag-

ing 19 in the evening and 41 in the morning , until the ship

got underway to refuel at Groton. The VIGOROUS left New Lon-

don at 0825 wIth a crew size of 58. Drills were run while

unlierway. The ship docked at Groton around 0900 hours. Dock-

side sampling ended at 1300 hours October 24th , before the

ship left Groton.

Gallat in

Gallat in - Underway

The United States Coast Guard Cutter GALLATIN, t he lar-

gest of the Coast Guar d ships, is a 387 foot high endurance

cutter with a full crew size of 160. Its function is to pa-

trol the mid Atlant ic Coast , but the pr imary purpose of this

particular voyage was to check out systems installed or reno-

vated in the Curtis Bay Ship Yard. Reveille is normally piped

at 0630 hours. Breakfast is served at 0700 hours, lunch at

1130 hours and dinner at 1600 hours.

Underway sampling began at 0830 hours on September 3rd .

The crew size at this time was 148. At 1000 hours the GALLA—

TIN got underway and cruised from Curtis Bay, Maryland into

•
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the Chesapeake. Sea drills were run from 1330 to 1530 hours.

The ship cruised all night from Norfolk Operations Base. At

1130 hours the ship docked at Norfolk to take on lubr icat ing

oil. The GALLATIN was back underway by 1330 hours for New

York . The crew stood routine watches until 2000 hours, when

a series of speed trials and engine , turbine and electronics

tests were conducted . Rout ine cruise act iv it ies were resumed

at 0200 hours on September 5th. The ship docked at Governors

Island , New York, at 1400 hours. Underway sampling ended when

the crew was granted liberty at 1505 hours.

Gallat in — Docked

The United States Coast Guard Cutter GALLATIN was moored

at Governors Island , New York. Routine dockside activities

involve systems ma intenance , cleaning , sanding and painting.

Reveille is piped at 0630 hours. Breakfast is served at 0700

hours, coffee break is piped at 1000 hours and lunch and din-

ner are served at 1130 and 1630 hours , respectively. The

crew size fluctuates greatly throughout the day , depending on

the activities and the number on liberty.

Dockside sampling began at 1200 hours on Sunday , Septem-

ber 21st. Because most of the crew were ashore, there was

little on—board activity. Only 33 crewmen were on—board ,

including 112M personnel. At 0730 on Monday , September 22,

a general muster of the crew was called , gathering about 139
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personnel. At 1015 there was an overflow of the galley samp—

ling system and a blockage in the sanitary piping . The sani-

tary sampling system had to be shut down for 45 minutes while

the blockage was located and removed . About 1000 gallons of

saltwater was flushed through the fire fighting system in the

afternoon . Liberty was granted at 1600 hours. H2M personnel

noticed a slow but steady inflow of water into the sanitary

collect ion system , indicating a possible leaky head . After

notifying the chief engineer , the leak y head was located and

removed fr om serv ice by 2100 hours.

On September 23rd , the crews work day ended after lunch.

The rest of the day passed routinely. A party was held on-

shore for all crew members at 1230 of September 24th. All

but one duty section went ashore. Lunch was served on paper

plates with plastic utensils, so that dishwashing would be

minimal . The crew reported that 450 gallons of water were

flushed through the fire fighting system. Around 1200 gallons

of water went through the sanitary system between 1905 and

1945 hours, due to a stuck flush arm on one of the to ilets.

At 0755 of September 25th , a fuse was blown in the forward

sewage ejection room . The ship ’s own holding tank had to be

opened until power was restored 15 minutes later. Sampling

was ended at 1200 hours on September 25th.
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3. RESULTS

The results of this program are presented in three dif-

ferent formats .

1. Analytical data. The results of the chemical analyses

are compiled on la boratory report f orms , and presented

in Appendix C.

2. Graphic Analysis . Computer drawn graphs of each test

condition appear in the following text .* These graphs

are always arranged in the same order on a page :

POINT HERRON

WHITE SAGE FIREBU SH

VIGOROUS GALLATIN

3. Tabulated data. Data extracted from the computer anal-

ysis are tabulated in the Discussion Section .

a. Crew Size
Dockside crew size was derived from logs of personnel board-

ing or leaving the ship, so tha t  the number of men on board dur-

ing each half—hour segment of the 24 hour time period was aver-

aged during the four days of dockside sampling to obtain the

average crew size as a function of time . This produced the crew

size curves shown In Figure 11.

* Sampling per iod for WHITE SAGE underway should read
14-17 Aug .
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FT HERRON CREW SIZE DOCKSIDE 29—25 MAR 75
I ~ NORMAL CREW SIZE a

a

S

TIME (HOURS )

W HITE SAGE CREW SIZE DOCKSIDE 1 1 — 1 7  AL-iS 75 FIRESUSI4 CREW SIZE DOCKS I DE IS— I ’4 NOV 75
25 NORMAL CREW S I ZE 2 1 ~~ NORMAL CREW SIZE ‘IS

—.—--a - 
2 ’ IS 2~ 

‘ 
2~9 ~ - A i - • 

I’. - 
2•

’ 1’4
T I ME ( HOURS T I FE (HOURS )

VIGOROUS CREW 511t DDCK5IDC 25—24 OCT 75 GALLATIN CREW SIZE DOCKSIDE 21—25 5EPT 75
ie~ NORMAL CREW SIZE ES 

~~~~ NORMAL CREW SIZE lbS

Ba lbs
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24
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FIGURE 11. DOCKSIDE CREW SIZE
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Underway crew size, (Figure 12) is representative of

truly underway conditions for only the GALLATIN and WHITE

SAGE. The crew size is the number of men on board when the

ship lef t  the dock. As the ship stayed at sea* throughout

the sampling period , the crew size did not change.

The POINT HERRON , WHITE SAGE , and VIGOROUS did not re-

main at sea during the scheduled underway sampling dates, but

were at the dock during part of the itme . The VIGOROUS under-

way was sampled on a voyage from Halifax, Nova Scot ia , to New

London , Connecticut. Knowing that the time at sea would take

only 36 hours , the 3 day sampling period was started a day

prior to departure , while dockside in Halifax . Since a ship

away from its home port is OlA underway status, i.e. the crew

sleeps and eats on board, the waste loading is approximately

the same as at sea . However , the crew size on board is lower

than it would be at sea, because time in Halifax.

The POINT HERRON and the FIREBUSH are usually at dockside

at night , with part of the crew ashore, so these curves are

representative of their actual working status .

It should be noted that the voyage of the VIGOROUS was

made in very heavy seas, with many of the crew incapacitated .

Thus the water usage and waste loads do not reflect the nor-

mal activities of the full crew . The underway VIGOROUS data

* The GALLATIN stopped briefly at Norfolk after departing
E3altimore and discharged one man , but this does not sig—
nificantly alter the underway crew activities .
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PT HERRON CREW SIZE UNDERWAY 2 1 -22 .JUN E 75
~ NORMAL CREW SIZE B

~ ~~~~~~~~~~ -~~~~~~ I 6 
-5

T IME (HOURS )

I W H I T E  ~ RCE CREW S IZ E  UNDERWAY 1 1 - 1 3  AU6 75 FIAEBUSF4 CREW SIZE  UNDERWAY 2—S NOV 75
NORMAL CREW 5IZE 21 ~~ NORMAL CREW S IZE  ‘-IE

10

Jo 

--5— —0 -
4 6 2 IS 20 24 4 B 2 IS 20 24

TitlE (HOURS) TIME (HOURS )

VIGOROUS CREW S IZE UNDERWAY 5-5 [1CT 75 SALLATIN CREW S IZE UNDERWAY 3-S SEPT 75
ioo NORMAL CREW SIZE 50 ?00 NORMAL CR EW S IZE ISO

no ISO

4 e l 2 lS~~~~~~~~~O~~~~~~~~~4 

I~~I 
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- 
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FIGURE 12. UNDERWAY CREW SIZE
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can be interpreted as the only “Heavy Sea” condition in the

program, but it is perturbated by the dockside period prior

to getting underway .

The crew size data was used to calculate the ~~~ capita

water usage and waste loading , presented in subsequent

sect ions .

d. Fresh Water and Salt Water Usage

Data of fresh and salt water usage and salt water flow

is presented in two types of graphs:

1. Segmented Half-hourly Data. On these graphs the

water flow is divided into half—hourly segments.

Each segment is represented by a vertical line.

a. The ~~~ of the vertical line is the maximum

flow observed for that time segment during the

ent ire sampling per iod .

b. The bottom of the vertical line is the mini-

mum flow observed for that time segment dur-

ing the entire sampling period .

c. The mean flow for that time segment during

the entire sampling period is indicated by

the intersection of a horizontal line . This

horizontal line graphs the mean flow as a

function of time.

Printed at the top of each graph , below the ship’s
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name , condition , and sampling dates , are two items

of calculated data.

a. The average total flow, expressed in gallons

per hour (gal/ hr ) ,  is the average flow for

the ent ire time period, obtained by numeri-

cal integration of the area below the mean

line divided by 24.

b. The average flow is expressed in gallons per

day (note that the computer print—out reads

gal/man-day). It should be gal/man/day .

This was obtained by dividing the mean flow

for each half-hour segment by the crew size

for the corresponding half-hour segment , and

averaging the resulting 48 numbers .

2. Cumulative Half-hour Data. On these graphs the flow

during each half-hour segment is added to the previous

half-hour segment , to produce a cumula tive record of

flow from midnight to midnight. There are three sets

of dotted lines, and a straight solid line .

a. The top set of dotted lines is the cumulative

sum of the maximum flow points plotted on the

segmented graph.

b. The bottom set of dotted lines is the cumula-

tive sum of the minimum flow points plotted

on the segmented graph .

c. The middle set of dotted line is the cumula-
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tive sum of the mean points plotted on the seg-

mented graph .

d. The solid line is merely a linear extrapola—

tion from zero to the last (2400 hr) mean

point . This was done solely to aid in visu-

al izing average cumula tive flow over 24 hours .

Initially a best fit straight line was plot-

ted by linear regression , but as this line

frequently intersected the X axis and con—

tinued into negative numbers , it was diffi-

cult to comprehend in a practical sense.

Water usage data is plotted for all ships except the POINT

HERRON . This ship did not have a meter on the potable water

supply, and therefore , there is no fresh water flow data. Simi-

larly , the total salt water flow could not be segregated .

The eight sets of graphs that comprise this water usage

section are keyed in the following matrix:

Dockside Underway

Fresh Water
Segmented Figure 13 Figure 14
Cumulative Figure 15 Figure 16

Salt Water
Segmented Figure 17 Figure 18
Cumulative Figure 19 Figure 20
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POINT HERRON NOT MEASURED

WH I TE SAGE DOCKSIDE I l- I l  MUG 75 FIREBUSH DOCKS I DE 15— 14 I,CV 75
AVG TOTAL FLOW (GAL/kR ) 1 7 . 13  

~~~~ 
AVG TOTAL FLOW ( GAL/HA ) 75 .57

AVG FLOW (GAL/MAN-DAY ) ‘1514 AVG FLOW (SAL/MAN—DAY ) 93 .54

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TIME (HOURS ) T I M E  (HOURS >

VIGOROUS DOCKSIDE 20—24 OCT 75 GALL A TIN DOCKSIDE 21—25 SEPT 75
~~~~~ 

AVG TOTA L FLOW < GAL/kR > 56.00 500 AV G TOTAL FLOW < GAL/HA ) l E S . I 5
AVG FLOW < GAL/MAN—DRY ) 5 2.7 1  AVG FLOW ( GAL/MA N—DAY > 31 .31

BOO

TIME (HOURS ) TIME < HOURS)

FIGURE 13. DOCKSIDE SEGMENTED FRESH WATER USAGE
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POINT HERRON NOT MEASURED

WHITE SAGE UNDERWAY I 1— 1 3  AUG 75 FIREGUSH UNDERWAY 2—5 NOV 75
AVG TOTAL FLOW (GAL/HA > 31 .9~ ~~~~ 

AVG TOTAL FLOW (GAL/HA ) 93 . 70
AVG FLOW (GAL/MAN—DRY > 39 .35 AVG FLOW ( GAL.~~NRN—DRY ) 57-99

155 ‘400

ISO

T I ME < HOURS ) T I NE (HOURS >

VIGOROUS UNDERWAY 5-0 OCT 75 SALLAT IN UNDERWAY 3-5 SEPT 75
AVG TOTAL FLOW < SAL/HP > 199.19 1 095 AVG TOTAL FLOW (SAL/WA > 223 . 45
AVG FLOW (GAL~~MAN—DRV > 55.74 AVG FLOW < GAL/MAN-DAY ) 36. 90

550

BOO

‘400

500

TINE (HOURS) TIME (HOURS )

FIGURE 14. UNDERWAY SEGMENTED FRESH WATER USAGE
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POINT HERRON NOT MEASURED

WHIT E SAGE DOCKSIDE 1 1 - 1 7  AUG 75 FIREBU5H DOCKSIDE 10-19 HOV 75
1125 AVE TOTAL FLOW < GAL/HP) 17 .13 ~~~~ AVG TOTAL FLOW < GAL/kR ) 75 .57

AVG FLOW (GAL/NAil-DAY > ‘49.14 AVG FLOW < GAL/MAN—DAY) 93 .59

9U~~ . - - - - 
‘400k

875 - - 
- 

- 
3551

450 
- 

2055 . 
-

TIME <HOURS > TINE < HOURS )

VIGOROUS DOCKSIDE 20—29 flCT 75 GM LLA T IN DOCKSIDE 2 1 —25 SEPT 75
3796 AVG TOTAL FLOW <GAL/HP > p6.00 1 2000 AVG TOTAL FLOW < SAL/HP ) 155 . 15

AVG FLOW (GAL/MAN—DAY ) 53 7I AVG FLOW (SAL/ NAN-DAY ) 31 .3 1

3555 
- 

0202

2250 
- 

. 

- 

5550 

- 
- 

. . - 
-

ISOG 

~~~~~iIII3 ~~~~ii1:::I :::
TIME (HOURS ) TINE (HOURS )

FIGURE 15. DOCKS IDE CUMULATIVE FRESH WATER USAGE
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POINT HERRON NOT MEASURED

WH I TE SAGE UNDERWAY I 1-13 RUG 75 F I RESUSH UNDERWAY 2—S NOV 75

AVG TOTAL FLOW (GAL/HP > 31 ‘42 5555J~ 
AVG TOTAL FLOW (GAL/HA > 93. 70

AVG FLOW ( GAL/NAN—DAY > 39.26 AVG FLOW < GAL/NAN-DRY ) 57 .94

4 500

- - - 
‘4005

4200

- 
. - 

- 
- 

- 

. 
.

TINE <HOURS ) T I M E  < HOURS )

VIGOROUS UNDERWAY 5-0 OCT 75 GALL ATI N UNDERWAY 3-S SEPT 75

AVG TOTAL FLOW < GAL/HA > IS’I IS AVG TOTAL FLOW ( GAL/kR > 223 . 45

AVG FLOW (GAL/MAN—DRY ) 60.79 AVG FLOW (GAL/MAN-DAY > 35 .49

saeo poss

‘4555 
- - 5550 - 

- 
- - 

-

TIME (HOURS > 
TIME <HOURS >

FIGURE 16. UNDERWAY CUMULATIVE FRESH WATER USAGE
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POINT HERRON NOT MEASUREI)

WH ITE SAGE DOCKS I DE t I - ’ 7  RUG 75 I FIREGUSH DOCKS I DE 5—44 NOV 75

~~~ 
AVG TOTAL FLOW (GAL/HA ) 5 9, ~~~~ 

AVG TOTAL FLOW (GRL/HR > 45 50
AVG FLOW <GRL~~NRN—DRY) 13.54 I AVI3 FLOW <5RL/NAN-~~R . >  57 57

120

45 99

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TIME < HOURS > 

20 2’-l 
TIME (HOURS )

VI GO R OUS DOCKSIDE 20—24 rICT 75 :, 1 ; ; ~~~ T . H  -DcK~~ lc’E 21-25 SEPT 75

37~ 
AVG TOTA L FLOW (GAL/HA > ‘-1 ’-4 .I~~ T~~~~~HL F~~~[’~~ (~~~ FRL /HR > P98 4 3

AVG FLOW ( GAL/MAN—DRY > 37 .9 2  HV ~~ L~~~ ~~~~~~ L MHt~~~~~ H~~~ > 53.  IA

— 300 - U~r~’ -

225 ?~~~ - 
-

I SO 

L I l~
- 
I

- 
~~~~~~~ 

T I M E (HOURS > T I M E  < HDUR5 >

FIGURE 17 . DOCKSIDE SEGMENTED SALT WATER USAG E

65 

~~~- - - - - - -



POINT HERRON NOT MEASURED

UN I TE SAGE UNDERWA Y I I— I ]  RUG 75 Fl MEGUSH LiNGER WRY 2—5 NOV 75
75 AVG TOTAL FLOW (GAL/HP) 3.0 9 IØ~ AVG TOTAL FLOW (GAL/HA > SI 55

AVG fLOW < GAL/NAN—DAY > IN • 2% AVG FLOW (SAL/MAN-DAY> 30.57

: :: ::
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I~~~~~~~~~~~~~~~ 2~~~~~~~~~~~~~~ l 

:I~ 
A I~2 

- I~~ ~0 
-

TINE (HOURS > T I M E  < HOURS >

VIGOROUS UNDERWAY 5—0 OCT 75 GALLAT IN UNDERWAY 3—5 SEPT 75
37~ 

AVG TOTAL FLOW (GAL/NM > 55.15 ~~~~~ AVG TOTAL FLOW < SAL/HA> 4920.67
AVG FLOW (GAL/NAN—DRY > 23. 4 I AVG FLOW < GAL/NAN—DRY ) 009 .08

350

_ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _

TIME (HOURS > TIME <HOURS >

FIGURE 18. UNDERWAY SEGMENTED SALT WATER USAGE
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POINT HERRON NOT MEASURED

WH ITE SAGE DOCKS I DE 1 1 - 1 7  PUG 75 FIPEGLISH D0CrSIDE 19— 14 NOV 75
37~~ 

AVG TOTAL FLOW ( GAL/HP) S S I  zgg~ AVG TOTAL FLOW (GAL/HA > 45.50
AVG FLOW (GAL/MAN—DAY > 13.S4 AVG FLOW (GAL/MAN—DAY > G7 .S7

300 

- - - - .  -

225 
- 

- 

- 
- 

120E . 
.

T I ME <HOURS ) T I M E  < HOURS )

VIGOROUS DOCKS I DE 20—24 OCT iS SALLATIN DDCK5IDE 2 1 —25 5EPT~~75
AVG TOTAL FLOW (GAL/kR > 44. 4 3  

~~~~~~ AV 5 TOTAL FLOW (GAL/HA ) 000 . 13
AVG FLOW (GAL/MAN—DAY > 37.92 PV5 FLOW < GAL/MAN—DRY ) 153 . lB

3500 90021

22c2 30201

25 9 8 1 2 15 25 29
TINE (HOURS ) - T I ME <HOURS >

~ r f .~~R F  19. DOCKSIDE CUMULATIVE SALT WATER USAGE
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POINT HERRON NOT MEASURED

WHITE SAGE UNDERWAY 11- 13  AUG 75 FIREGUSH UNDERWAY 2—5 NOV iSvç~ AVE TOTAL FLOW (GAL/HA ) 13.00 2S0~ AVG TOTAL FLOW (GAL/HA ) SI .50
AVG FLOW (SAL/NAN—DRY ) 19.21 AVG FLOW < GAL/MAN—DRY ) 30 .E7

BOO 
- - 

- - 
.. . . -

950 . - 

- 

1550

TIME < HOURS ) TIME < HOURS )

VIGOROUS UNDERWAY 6-0 OCT 76 GALLA T IN UNDERWAY 3-S SEPT 75
37~~~ AVG TOTAL FLOW (GAL/kR > 55.15 225021 AVG TOTAL FLOW <GAL/HP> 4920.67

AVG FLOW (GAL/MAN—DRY > 23.91 AVG FLOW <SAL/MAN-DAY > 009.68

3000 I ESSOC

TINE < HOURS > TIME (HOURS >

FIGURE 20. UNDERWAY CUMULATIVE SALT WATER USAGE
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Waste Water Flow

Waste water flow is plotted on a segmented and cumulative

basis, as was water usage.

There Is an additional set of graphs to complement these,

labeled Normalized to Full Crew. This is derived by a multi-

plication of each half hour segment of actual crew data by a

factor obtained by dividing the designated or normal crew size

of each ship by the actual number of men on board in each cor-

responding half—hour segment throughout the sampling period.

It was done to facilitate visualization of flow quantity for

a full size crew . The normal size crew for each ship Is given

on page 4.

Thus, the gra phs consist of four types of wastewater flow :

1. Total waste water flow. This is an arithmetic sum of

the wastewater flow in each of the three systems below .

2. Sanitary waste water flow. The flow in the sanitary

was te water collection system of each ship , as des-

cribed in Section

3. Turbid waste water flow. The flog’ in the turbid waste

water collection system of each ship , as described in

Sect ion

4. Galley waste water flow. The flow in the galley waste

water collection system of each ship, as described in

Section

Thus , this section on waste water flow consists of thirty—

two (32) fIgures, keyed In the following matrix.
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PT HERRON TOTAL DOCKSIDE 2’4—~~B MAR 75
22 AVG TOTAL FLOW (SAL/HA > 3.92

AVG FLOW < GAL/MAN-DAY) 31 .95
ACTUAL CREW

TIME ( HOURS >

WHITE SR3E TOTAL DOCKSIDE 1 1 - 1 7  RUG 75 FIREPUSH TOTAL DOCKS I DE 0—IN NOV 76
~~ AVG TOTAL FLOW (GAL/HP > IB . 35 AVG TOTAL FLOW (GAL/HA ) 104 16

AVG FLOW (GAL/MAN—DAY > SI 0? AVG FLOW (SAL/MAN—DRY ) I2~4 0 0
FICTURL ‘ RLW ACTUAL CREW

024 200

ISO

TIME ~HCURS > TIME ( HOURS)

VIGOROUS TOTAL DOCKSIDE 20—29 OCT 75 ERLLAT IN TOTAL DOCKSIDE 21—26 SEPT 75
çg~ 

AVG TOTAL FLOW < GAL/HR > 1 1 4 .23 ~~~~ AVG TOTAL FLOW (GAL/HA > 199.53
AVG FLOW (GAL/MAN—DRY > 106 30 AVG FLOW <GAL/MAN-DRY ) El ES
ACTUAL CREW ACTUAL CREW

900 225

300

TIME (HOURS > T INE (HOURS >

FIGURE 21. ACT UA L TOTAL WASTEWATER FLOW ; SEGMENTED , DOCKSIDE
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— PT HERRON TOTAL UNDERWA Y 21-22 IJUNE 75
2~ 

AVG TOTAL FLOW (GAL/HA ) 2.54
FIVE FLOW <GAL/MAN-DRY) IO NS
ACT UAL CREW

V

IS

0 

TIME < HOURS >

~~I-~~I~~~E EASE TOTAL UNDERWAY 1 1 - 1 3  RUE 75 FIREGUSH TOTAL UNDERWRY 2—5 NOV 75
~l Vj  ‘LITRL FLOW (GAL/I-lA ) 37 . 33 

~cø 
AVG TDTRL FLOW (GAL/HA > 126 79

F L f l W  (GAL/MA N—DR Y ” 4O. 7~~ AVG FLOW < GAL/MAN—DRY > 07.71
P.. LrL CREW ACTUAL CREW

- ,  - . 222

TIME ~HOURS ’~ TIME <HOURS)

- 
V~~~ONOLi~ TOTAL UNDERWAY 6-8 OCT 75 GRLLRTIN TDTRL UNDERWAY 3—5 SEPT 76

~9Tr-’L FLOW (GAL/HP ) I~~2 87 ~~~~ 
AVG TOTAL FLOW (GAL/HA > 193 . 74

- - 
~.3 r~~D;4 (SRL/MAN-~~PY ’ G3 El AVE FLOW < GAL/MAN—DRY > 56 . 1 5

ACTUAL CREW

- - 355

_ _ _ _ _ _ _  
~~~~

- T IME < HOURS > TIME (HOURS >

FIGURE 22. ACTUAL TOTAL WASTEWATER FLOW ; SEGME NTED , UNDERWAY
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PT HERRON TOTAL DOCKSIDE 2’-4-26 MAN 7’..
~~~ AVE TOTAL FLOW < SRLM-~R 3.92

AVE FLOW (GAL/MAN-DRY ) 3% .52
ACT UAL CREW

I 20

‘- --
-5-

NO

4 8 2 15 20 24
I TIME < HOURS )

I~~H I T L  ~~F1UL 0T I1L DO~~K~~ H~L 1 1 — 1 7  F1U(~ 75 FIREGIJEIi TOTAL DOCKS IDE I0—I9  NOV 75
5240 R,i, Tr~7nL ~~~~~ ~ U P L f H P  11 3  3~ ~~~~~ 

AVG TOTAL FLOW <GAL/HA> 1 0 4 . 1 5i~.... ~~~~ ( Lf lL/MFlN- l~~1W )  ~~~l .~~ l AVG FLOW (GAL/MAN—DRY > 122.97
TLJHL ~~~~L4 ACTUAL CREW

2240 - - 
9220

tr -

3200 -
.

-
.

3024 1000 
.- 

- 

-
. - 

. - 
. - -

-

- A ~~~~~~ - —•---~-‘- --—---~--——-.- -a - - ..~ 4 2 l~~~ 224 24 ‘4 B 12 lB 20 24
TIME ~~Hf lUR , >  ‘ I M E < HOURS )

VIGOROUS TOTAL DOCKSIDE 20—24 OCT 75 ERLLA TIN TOTAL DOCKSIDE 21—25 SEPT 75
I020~ 

AVG TOTAL FLOW (ERL ~ HR> 1 1 4 .23 5201 RVE TOTAL FLOW <SAL/HA> 99.53
AVG FLOW <GAL/MAN—DRY > 154.56 AV G FLOW <GAL/MAN—DRY ) El SO
ACTUAL CREW ACTUAL CREW

9502 2201

6000 9200 - - 
- - -

4000 . 6000

zoo; 

i~~~~~~~~~~~~~~~~~~~~i 1:
TINE <HOURS ) TIME (HOURS >

FIGURE 23. ACTUAL TOTAL WASTEWATER FLOW ; CUMULATIVE , UNDERWAY
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PT HERRON TOTAL. UNDERWAY 21-22 ~JLINL 76
,oo AVE TOTAL FLOW (5AL.~ NR> ~~.PM

AVG FLOW (GAL/HAN—DRY ) 10.00
ACTUAL CREW

__ _ _ _ _

TIME ( HOURS >

W H I TE  SAGE TOTAL UNDERWAY I l — I ?  AUG 76 FIRESUSH TOTAL UNDERWAY 2—5 NOV 75
zooo AV G TOTAL FLOW (GAL/kR ) 37 .33 759p AVG TOTAL FLOW ( GAL/HA > 126.70

AVE FLOW ( GAL/MAN—DAY ) ‘.4m . 72 AVG FLOW < GAL/MAN—DAY > 07 .09
ACTUAL CREW - 

- ACTUAL CREW

520 
- -

. - 5000

— 1 202 . ‘4500 -

T IME ( HOURS ) TIME <HOURS >

VIGOROUS TOTAL UNDERWAY 0-0 OCT 75 - - EPLLRTIN TOTAL UNDERWAY 3—6 SEPT 75

6202 AVG TOTAL FLOW < GAL/HP ) 52.07 - - - 1 0001 AVG TOTAL FLOW (GAL/HA > 93.79
AVG FLOW (GAL/MAN-DRY > 02 . 09 - - AVE FLOW (GAL/MAN-DRY ) 66.10
ACTUAL CREW 

- 
-
. 

ACTUAL CREW

- 

- 
9000

3200 

- 

- 
-
. 

- 
- 

-
. 

- 
- 

- - - - -
. - - - - 

5000 
- - -

. 
- - 

-

TIME ( HOURS> T I M E  (H0L 5)

FIGURE 24. ACTUAL TOTAL WASTEWATER FLOW; CUMULAT IVE , UNDERWAY
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FT HEPRON TOTAL DOCKS I DE 24—26 MAR 76

~o AVE TOTAL FLOW (GAL/HA > 10 . 6 1
AVU FLOW (GAL/MAN—DAY ) 31 .95
NORMA L IZED TO FULL CREW

a -

TIME (HOURS)

WHITE SAGE TOTAL DOCKS I DE 1 1 — 1 7  RUG 75 FIREBUSI4 TOTAL DOCKS I DE 10—I N  NOV 75
2SO RVG TOTAL FLOW (GRL/I-IR > 45.07 762 AVG TOTAL FLOW (GAL/HA> 236.09

AV E FLOW ( GAL/MAN—DRY > S I  92 AVE FLOW < GAL/MAN—DRY > 124 .80
NORMAL I ZED TO FULL CREW NORMALIZED TO FULL CREW

2240 502

_

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _ _

TIME HOURS ) TIME (HOURS >

VIGOROUS TOTAL DOCKS IDE 20—24 OCT 75 ERLLATIN TOTAL DOCKS I DE 21—25 SEPT 75
1 002 AVG TOTAL FLOW < GAL/HP > 201 .41 ~oo~ AVE TOTAL FLOW (GAL/HA > NIB EN

AVG FLOW <GAL/MAN—DRY ) 06 .30 AVE FLOW <GAL/MAN—DRY ) El .50
NORMALIZED TO FULL CREW NORMAL I ZED TO FULL CREW

~ ::
4 12 IS ~ k ~~~~~~~~ 

{ { +~~,
- TINE <HOURS > TIME (HOURS )

FIGURE 25. NORMALIZED TOTAL WASTEWATER FLOW ; SEGMENTED, DOCKSIDE
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PT WEAPON TOTAL UNDERWAY 21-22 ~JUNE 76
30 AVG TOTAL FLOW < GAL/HP) 3.53

AVE FLOW < GAL/MAN-DRY > 10. 99
NORMAL I ZED TO FULL CREW

12

TIME < HOURS >

WH ITE SPEC TOTAL UNDERWAY 1 1 - 1 3  AUG 75 FIRESUSH TOTAL UNDERWAY 2—5 NOV 75
100 AVG TOTAL FLOW < GAL/HA ) 35 . 63 

~~~~ 
AVG TOTAL FLOW (SAL/HP ) I00.’-~~AV G FLOW (SAL/MAN-DAY > ‘40 . 72 AVG FLOW < GAL/ HAN—DRY > 87 .71

NORMAL I ZED TO FULL CRC NORMAL I ZED TO FULL CREW

82 400

60 300

L
~~~~~~~ 4
J

~~~~~ 
~~~~~ I 2~ 

_ _ _  

~~~~~~ ~~~~~~~~~~~~~~~ 

_ _ _ _

T IME (HOURS ) TIME < HOURS >

VIGOROUS TOTAL UNDERWAY 6-8 OCT 76 GALLA TIN TOTAL UNDERWAY 3—5 SEPT 76
gao AVG TOTAL FLOW (GAL/HP > 167 .22 000 AVG TOTAL FLOW (GAL/HP> 374 .20

AVG FLOW (GAL/MAN-DAY > 63 . 5 1  AVG FLOW ( GAL/MAN—DAY > 56 .10
NORMAL I ZED TO FULL CREW NORMALIZED TO FULL CREW

402 900

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TIME (HOURS > TIME < HOURS >

FIGURE 26. NORMALIZED TOTAL WASTEWATER FLOW; SEGMENTED, UNDERWAY
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PT HCARON TOTAL DOCKS I DE 29-26 MAR 75
522 AVG TOTAL FLOW < SAL/HA ) IS SI

AVG FLOW < GAL/MAN-DAY ) 31 .52
NORMAL IZ~~P TO FULL CREW

‘-402

322

e 

- 

12 
- 

IS 20 
-

T I N E  (HOURS )

- 
WHITE SPEC TCTPL DDCK3IDE 1 1 - 1 7  PU~ 7~ FIAESUSH TOTAL DOCKSIDE 1 0— I N  NOV 76

5E024 PV3 TOTAL FLOW (GALlUP > ~ I000~ 
AVG TOTAL FLOW ( GAL/HP > 235.69 - 

. -

AVG FLOW ~SPL/1-1AN-DAY > SI .51 AVE FLOW ( GAL/MAN—DRY> 122 .97 -
.

NORI~.FIL I ZED TO FULL CREW NORMALIZED TO FULL CREW 
-
.

‘-4000 9000 -

- - 5220

~ : 

~~~~ 4
-5
~~~~~ 9 

- .  - :~:: ~~~ iT8 20 29
TIME ( HCILIRS ) TIME <HOURS >

VIGOROUS TOTAL DOCKSIDE 20—29 OCT 75 ERLLRTIN TOTAL DOCKSIDE 21—26 SEPT 76
22001 AVE TOTAL rLQW (GRL,14R > 261 . 41  25224 AVG TOTAL FLOW (ERL/HR > NIO . W 4

AVE FLOW < GMt./MAN—DAY > 104 .66 RVE FLOW ( GAL/MAN—DAY ) 51.62
NORMALIZED TO FULL C AEW NORMAL I ZED TO FULL CREW

10001 20201 
- 

- - - .

~~~I 220I - I6004

~

aaa

~~~~~~

TIME (HOURS > T I ME (HOURS)

FIGURE 27. NORMALIZED TOTAL WASTEWATER FLOW; CUMU LATIVE , DOCKSIDE
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PT WEAPON TOTAL UNDERWAY 21-22 ~JUNE 75
~~~ AVG TOTAL FLOW < GAL/HP > 3.53

AVE FLOW <GAL/NAN-DAY ) 12.60
NORMALIZ ED TO FULL CREW

120

90 . 

- 
- -

I
¶ TIME < HOURS)

WH ITE SAGE TOTAL UNDERWAY 1 1 — 1 3  AUG 75 FIREBLISH TOTAL UNDERWAY 2—6 NOV 76
2000 AVG TOTAL FLOW (SAL/HP > ~5 .53 7~~~ø AVG TOTAL FLOW (GAL/HP > 158 40

RyE FLOW < GAL/MAN-DRY ) ‘40.72 AVG FLOW (GAL/MAN—DAY> 27 89
NORMAL IZED TO FULL CREW NDRMALtZED TO FULL CREW

1600 - 
- 6202 

. 

-

12 00 
- - - ‘-4620 -

-

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

T IME: (HOURS ) - TIME (HOURS)

V I GOROUS TOTAL UHDERWPV S-B OCT 75 - - - - EALLA T IN TOTAL UNDERWAY 3—6 SEPT 76

~Ø~ 5 
AVG TOTAL FLOW < GAL/HA > 167 22 - - -

-5 22084 AVG TOTAL FLOW (GAL/kR > 379 . 00
AVG FLOW (GAL/MAN-DAY ) 52 . 99 - AVE FLOW (GAL/MAN—DRY > 65. 10
NORMAL I ZED TO FULL CREW NORMALIZED TO FULL CREW

9002 6004

3000 -
. - ~~~~~~~~~~~~~~ I 2224 . 

. -
.

I : 
~~~~ 22_

::
T IME ( HOURS > TIME (HOURS >

FIGURE 28. NORMALIZED TOTAL WASTEWATER FLOW ; CUMULATIVE , UNDERWAY

78

• • 

- --—-- . - _-— ----—--- ---- ---



PT HERRON SAN I TRAY DOCKSIDE 24-20 MAR 75
~ AVG TOTAL FLOW (GAL/HP> .91

AVG FLOW < GAL/MAN—DAY> 2.86
ACTUAL CREW

‘4

_ 
- 

~~~~~~~~~ I 2 I ’
E~~~~~~~~0

’
~~~~~4TIME (HOURS )

W HITE SAGE SAN ITARY DOCKSIDE 1 1 — 1 7  AUG 76 FIRESUSFI SANITARY DOCKS I DE 10—IN NOV 76
~Ø 

AVG TOTAL FLOW < SAL/HA > 5.79 262 AVG TOTAL FLOW (GAL/HA > 84.00
AVG FLOW < EAL/MRN—DAY > 19.92 AVG FLOW (GAL/MAN—DRY ) 97.91
ACTUAL CREW ACTUAL CREW

TIME ~HDURS > TINE (HOURS>

VI89ROUS SANITARY DOCKS IDE 20—29 OCT 75 EPLLRTIN SAN I TARY DOCKSIDE 21—26 SEPT 75
ISO AVG TOTAL FLOW <GPL.’HR ‘49 .04 1000 AVG TOTAL FLOW (GAL/HP> 125 .09

AVG FLOW (GAL/HAN-DRY ) 42. 12 AVG FLOW < GAL/MAN—DRY > 39. az
ACTUPI_ CREW ACTUAL CREW

~~ 

I: H h
00 ‘422

8 
- 

2 I 6 2 2 29~~~~~~~~~~~~~~~~~~~~~ 4 e 2 9
T I lit (H9L~~5> T I PIE (HOURS )

FIGURE 29. ACTUAL SANITARY WASTEWATER FLOW; SEGMENTED, DOCKSIDE
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PT HERRON ~RN I TRPY UNDERWAY 21— 22 ~JUNE 75

~ 
AVE TOTAL FLOW (SAL/HP > .59
AVO rLoL-l < OAL.’MRM-IMRY > J I B
R~~~T1JPL cr~~ I.1

‘-4

-5 3

T INE < HOURS )

~~~~~ rNI  ‘~ J~~O~~~.-IP( 1 1 - 1 3  RUG 7’~ F IRESUSH SANITARY UNDERWAY 2—5 NOV 75
so~ AV~ TL. R~ . ~~~ ( P .  ‘-4FQ > 3 

~~~~~ 
AVE TOTAL FLOW < SAL/I-iA> 99.25

AVG ~~~~ < ~. RVG FLOW ( GAL/HAN—DAY > 65 42
PCTLJF1L - R ~~ 4 RCTURL CREW

‘-40 122

::
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~ 

_ _  •
I~2 ~~~~20

T IM L  ~~HFuI~ > TIME < HOURS )

VIGOROUS SAN I TARY UNDERWAY B-B OCT 76 GRLLFITIN SPN I TRR~ UNDERWAY 3—S SEPT 76
200 RVE TOTAL FLOW < GAL/HA > 53 .62 ~ ol AVG TOTAL FLOW (SAL/HA ) 124.59

AVE FLOW (SAL/MAN-DAY) 39 51 AVG FLOW < GAL/MAN—DAY > 32.14
ACTUAL CREW RCTURL CREW

ISO 400

- 0  
I I*~~~~~~~~~~~~ TIME <HOURS ) T I M E  (HO URS >

FIGURE 30 . ACTUAL SANITARY WASTEWATER FLOW ; SEGME NTED , UNDERWAY
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PT WEAPON SANITARY DOCKSIDE 29-29 MAR 75
is AV G TOTAL FLOW ~GRL .’HR ) ‘41

AV G FLOW (GAL/MAN-DRY) 2.95
ACTUAL CREW

T IME (HDURS )

WH I TE ~ flGL ~I61N I TflRY DD(KSIDC 1 1 - 1 7  PLII3 7S1 FIREBUSI4 SANITARY DOCKS IDE 10—14 NOV 75
~~~~ RV I3 TOTF IL F LCIW ~L~F1L,flR > E.7’-1 

~~~~ AVG TOTAL FLOW < SAL/HA ) 014.96
RVEi ~ LDW ..EPLfMRW-DRY ) i ’-i .92 AVG FLOW < SAL/MAN—DAY) 97.’41
IrICTUPL (PEW ACTUAL CREW

9000

]00~

rE.
.1

2002

I I 0~~ 

~~~~~~
::
~~

I1I .
~I -

9 12 lb 2~ 29 ‘4 9 2 IS 20 214
TIME ~HOUPS) TIME <HOURS )

VIGOROUS SANITARY DOCKSIDE 20—214 OCT 7S GALLA TIN SAN I TARY DOCKS I DE 21—25 SEPT 75
3000 AVE TOTAL FLOW (GRL.’HR) 149 514 7~~Ø~ AVG TOTAL FLOW < SAL/HA ) 25 .09

AVE FLOW <SAL/NAN—DRY > ‘42. 9 AVG FLOW (GAL/MAN—DRY ) 314.92
ACTUAL CREW ACTUAL CREW

21400

1 020 
. 

9500

TIME •HOURS ) TINE (HOURS )

FIGURE 31. ACTUAL SANITARY WASTEWATER FLOW ; CUMULATIVE , DOCKS IDE



P1 HCI~~Ot4 ~~~N I T~ IIY UMDC~~1MY 2 I -22 JLINE 7~
~~ ~ V5 TDTR~ P1.0W C ~~~L/HR) .

MVII FLOW (~~NL/MRN-DMV ) 3. III
PCTURL CREW

.r lMc (UOUR~~)

~~4I TE SRGE SMW I TRNV UWDERW R Y I I -13 RLIO ~~ F IRC UIII4 %MN I TNMV UNDCm4RY I I I  I~CV 7~me~ MVII TOTMI. FLOW C EPLfP~~
) 13.33 g~Ø~ MVII 101 *. PLOW (~~~L/I*) 214.

MV II FLOW C EML/MRW-bPY ) I 14. MVII FLOW C 21II../~*4-ONY > ~~RCTUPL CREW RC1L*. CREW

TIME (HOURS~ TitlE CH~~.IAI~

v tw~nu. ~pp~ ~~~~ ~~~~~~~~~ ~~
g .. . GMLLRT IN SNN I TMRY UNDERI4MY 3-E IIEPT 7t

MVII 101*. FLOW C ~~~~~~~~~ •3 . . ~~~ MVII 1OTML FLOW (IIML/HR ) 1214. £14
MVII FLOW C ~~ Lfl~~N—DRV ) 3’4 . El .~~~~~~ MVII P1.0W (IIML/PIPIN-DR’r ) 32. 114
$C1I~~L. C~~~4 

.
.
. RCTURL CREW

lINE C NOUMS) TINE C HOUAII ~

FIGURE 32 . ACTUAL SANITARY WASTEWATER FLOW ; CUMULATIVE , UNDERWAY
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FT HERRON SAN I TARY DOCKS I DE 214-2E MAR 7E
E MVII TOTAL FLOW (GAL/HP ) .90

MV II FLOW C GAL/MAN—DAY) 2. BE
NORMALIZED TO FULL CREW

_ 
~~~~ B I ~2~~~~~~~~I~6 i 0

TIME (HOURS )

WHIT E SAGE SA NITARY DOCKSIDE I I- ~~7 RUG 7~ FIRERUSI4 SANITARY DDCK5 IDC lU—I’  NOV 7E
ioo AVG TOTAL PLOW <GRL/HR > i~~ .0S ~~~~ MVII TOTAL FLOW (GAL/NA ) 100.79

AV G PLOW < GAL/MAN-DAY ) 114.92 MVII FLOW < GMLIMRN—DRY ) 97 .141
NORMAL I ZED TO F ULL CREW NORMALIZED TO FULL CREW

69 

I
~

I I 1k i1

~~~~~~~~~~~~~ I6~~~~~~~~~~~~~~~~ PH~~~~ ~~~~~~ ~~~~~~~~ I~2 I ~B
’

T IML . HC1URS ) T IME < HOURS )

VIGOROUS SAN ITA RY DOCKS IDE 29—214 OCT 7E IIRLLATIN SAN I TARY DOCKS I DE 2I—2E SEPT 7E
ç~~~ MVII TOTAL. FLOW (GAL/NP > 05.147 1520 AVG TOTRL FLOW (GAL/HP> 232 . 12

MV II PLOW < GAL/NAN—DAY ) ‘42. IS AVG FLOW C GIRL/MAN—DRY ) 314.02
NORMAL I ZED TO FULL CREW NORMAL I ZED TO FULL CREW

‘400 220

1 I ME < HOURS ) T I  ME C HOURS >

FIGURE 33. NORMALIZED SANITARY WASTEWATER FLOW; SEGMENTED, DOCKSIDE
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PT HERMaN SAN I TARY UNDERWA Y 21-22 JUNE 75
~ 

AVG TOTAL FLOW (SAL/HA ) 1.05
MVII PLOW <GAL/MAN—DAY ) 3. III
NORMAL I ZED TO FULL CREW

‘4

3

TIME (HOURS >

WH ITE SAGE SAN I TRRY UNDERWAY I I  - I] AUG 75 F I RE&IIIH SAN I TARY UNDEMNAY 2—5 NOV 75

~~ 
AVG TOTAL FLOW C GAL/ NP> 12 .  252 AVG TOTAL FLOW C GAL/HA ) 105.20
AVG PLOW ( GA L/MAN—DRY > 1 4 .5 5  MVII FLOW C GAL~ NAN—DNY ) 05.142
NORMAL I ZED TO FULL CREW NORMAL I ZED TO FULL CREW

‘40 200

39 152

T I M E  ( HOURS > TIME ( HOURS )

VIGOROUS SAN I TARY UNDERWAY 5—9 OCT 75 GALLAT I N SAN I TRRY UNDERWAY 3—5 SEPT 75
250 MVII TOTAL FLOW (GAL/HP > 05 . 20 750 AVG TOTAL FLOW ( GAL/HP ) 2114 .27

AVG FLOW < GAL/NAN—DAY ) 314 .51  AVG FLOW (GIRL/MAN—DAY ) 32. I’4
NORMAL I ZED TO FULL CREW NORMAL I ZED TO FULL CREW

200 600

152 ‘450

_

I:J
A

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

j

~~~~~~~~~~~~~~~~~

ft

~~

4

TIME (HOURS ) TIME ( HOURS )

FIGURE 34. NOR MALIZED SANITARY WASTEWATER FLOW ; SEGMENTED , UNDERWAY
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PT HEARON SAN I TARY DOCKS I DE 24-26 MAR 75
~~ 

AVG TOTAL FLOW (GAL/HA ) .99
AV G FLOW <GIRL/MAN-DAY) 2.96

~
2 NORJZED

TC

TLLJ.

~~~~~~~~~~~~~~~~~~

T I ME < I4OURS >

WH I TE SAGE SANITARY DOCKSIDE 1 1 - 1 7  PUG 7~ FIRESUSH SAN I TARY DOCKS IDE 10—14 NOV 75
1 922 AVG TOTAL FLOW (GAL/HR) 3.06 7~ Ø~ MVII TOTAL FLOW (GAL/HA ) 105.72

AVE FLOW (GAL/MAN—DRY ) 14.92 AVG FLOW <GAL/MAN—DRY) 97.141
NORMAL I ZED TO PULL CREW NORMAL IZED TO PULL CREW

090 E02~

TIME (HOURS > TIME < HOURS )

VIGOROUS SANITARY DOCKSIDE 20—2’4 OCT 75 GRLLATI N SANITARY DOCKS I DE 21—25 SEPT 75
çg~~~ MVII TOTAL FLOW < GAL/HP ) 105.47 saot AVG TOTAL FLOW < GAL/HA > 232 .12

AVG PLOW <GAL/MAN-DAY ) ‘42. 19 . . AVG FLOW <GIRL/MAN—DRY ) 3’I . 82
NORMAL IZED TO FULL CREW . NORMALIZED TO FULL CREW

~oag

200

_

TI ME C HOUPI ) T I ME (MOUPS)

FIGURE 35. NORMALIZED SANITARY WASTEWATER FLOW; CUMULATIVE, DOCKSIDE
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FT HERRON SAN I TARY UNDERWAY 21-22 ,JUNE 75

~~ 
AVG TOTAL FLOW <GAL/HA > I .05
AVG FLOW <GAL/MAN—DAY ) 3.19
NORMALIZED TO PULL CREW

32

TIME <HOUAS >

Wh,TE SAGE SANITARY UNDERWAY It - I ]  AUG 75 FIREGUSH SANITAAY UNDERWAY 2—S NOV 75
100 AVG TOTAL PLOW <EPL/HR > 2.73 7509 MVII TOTAL FLOW (GAL/HP) I00.’49

AVG FLOW (GAL/MAN—DAY > 14.55 MVII FLOW (GAL/NAN—DRY ) 07.09
NORMALIZED TO FULL CREW NORMALIZED TO PULL CREW

000 6099

TIME (HOURS ) TIME < HOURS >

• VIGOROUS SANITARY UNDERWAY 5-0 OCT 75 GALLAT IN SANITARY UNDERWAY 3—5 SEPT 75
w~g~ MVII TOTAL FLOW <GAL/NM ) 09.29 t oooc AVG TOTAL FLOW <GAL/HP) 214.27

MVII FLOW < GAL/MAN—DAY ) 314.51 AVG FLOW < GIRL/NAN-OilY) 32. 114
NOPNRL IZED TO PULL CREW NORMALIZED TO FULL CREW

8202

~~~~2M0U

TIME < HOURS > TIME <HOURS )

FIGURE 36. ~NORMALIZED SANITARY WASTEWATER FLOW ; CUMULATIVE , UNDERWAY
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PT HERRON TURB ID DOCKS I DE 24-20 MAR 75
IS AVG TOTAL FLOW <GAL/HA > I .65

AVG FLOW < GIRL/MAN-DAY ) 12 ,50
RCTURI.. CREW

_  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TIME < HOURS >

Wp4%Tf. SAGE TURBID DOCKSIDE 1 1 - 1 7  AUG 75 FIR52UUI4 TURBID DOCKSIDE 10—114 NOV 75
~~ A VG TOTAL FLOW (GAL/HA ) 9.35 

~~~ MVII TOTAL PLOW UAL/HR ) 0.07
AVG FL OW < GAL/MAN-DAY ) 29.9 1 AVG FLOW < GIRL/NAN—DRY ) 214.94
ACTUAL CREW ACTUAL CREW

‘IA 90

60_J

~ 

L : - A ~~~~~~~~~~ LTIME < 1-IDUAG ) TIME (HOURS )

VIGOROUS TURBID DOCKSIDE 22—24 OCT 75 GPLLRTIN TURBID DOCKSIDE 21—25 SEPT 75
250 RVG TOTAL FLOW <GAL/MA ) ‘45 .97 tse AVG TOTAL FLOW < GAL/HA ) 22.714

MVII PLOW (GAL /HAN-BAY ) 45.60 MV II PLOW (GAL/tilPi-DIRY ) 15.52
RCTURL CREW ACTUAL CREW

290 1 20

52 90

100 60

TIME < HOURS > T IME (HOURS )

FIGURE 37. ACTUAL TURBID WASTEWATER FLOW ; SEGMENTED , DOCKSIDE

87 

~~~~~~~~~
-.-,- .

-

h. .~~~~~ _ _- .- -- . 
~~-~ ---——



~~-.-. .~~~~~~—.- ---- -.~~~ . - — ~~..--- .—-——- -- - - . - - - - -.-  
_~~~— ----- -- ..~~~~

PT I-ICRADN TURBID UNDERWAY 21-22 ,JUNE 75
12 . 5  AVG TOTAL FLOW (GAL/ HA> .90

AV G FLOW < GAL/MAN-DRY > 3 . 5 1
RCT UF1L CREW

10.9

7.5

5.0

TIME < HOURS >

WHIT E SAGE TURBID UNDERWAY I l — I ]  AUG 7~< FIRESUSH TURBID UNDERWAY 2—5 NOV 75
-i~ AVE TOTAL F LOW (I3AL/HR ) 114.71 7~ AVG TOTAL FLOW <GAL/HP) 17.79

AVG FLOW ( GAL/MAN-DRY > 16.05 MVII FLOW (GAL/MAN—DRY ) 12.09
ACTUAL CREW ACTUAL CREW

68 60

‘45 45

TIME (HOURS ) TIME (HOURS>

VIGOROUS TURB ID UNDERWAY 6-0 OCT 75 GA LLATIN TURGID UNDERWAY 3—S SEPT 75
329 AVG TOTAL FLOW <GAL/14R) 93.714 ISO AVG TOTAL FLOW < GAL/HP > 25. IS

R~~. FLOW <GAL/MAN—DAY > 4 7 . 0 3  AVG FLOW (GAL/MAN—DAY ) 15.77
PC FURL CREW ACT UAL CREW

29 20

132 90

TIME <HOURS) TIME <HOURS )

F IGURE 38. ACTUAL TURBID WASTEWATER FLOW ; SEGMENTED , UNDERWAY
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PT HERRON TURBID DOCKSIDE 24—26 MAR 75

~~ 
AVG TOTAL FLOW <GAL/HA ) I .65
AVG FLOW <GAL/MAN-DRY ) 2.50
ACTUAL CREW

TIME < HOURS)

WH I TE SAGE TURBID DOCKS I DE I l-V ’  RUG ~~ FIREBIJSH TURBID DOCKSIDE 12— 14 NOV 75
IERA RVG TOTAL FLOW < tiRL/HR) 9~~35 2090 AVG TOTAL FLOW <GAL/HP) 0.97

AVG FLOW < SAL/MAN-DRY ) 29.RI MVII PLOW < GAL/NAN—DRY ) 29 . 914
IICTURL CREW ACTUAL CREW

1609

209
rE -

.
I.i
a-. - 

-
-a

- 000 . -

~~~~~~~~~~~~ ‘-400 .
.
. . 

- . - . -

~t 
0 1 P  2A :‘-~ 

~~~~

TIMF ~~HI1LJRS >  TIME <HOURS )

VIGOROUS TURBID DOCKSIDE 20—24 OCT 75 OALLRT IN TURBID DOCKSIDE 24—2 5  SEPT 75

~~~~~ 
AVG TOTAL FLOW < GAL/HP ) 45.97 2000 AVE TOTAL FLOW ( GAL/HA > 22.79
AVG FLOW (GAL/NAN—DAY > ‘IS . AV G FLOW < GAL/MAN—DAY > 46 .52
ACTUAL CREW ACTUAL CREW

2490 . - . . 500

4 099 ~~~~~~~~ 1 200 .
.- . 

. 
. -

1 209 . 
. 

. - 
- 

- 

000 . - - - 

- - 
- 

- 
. -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TINE < HOURS > T IME <HOURS )

FIGURE 39. ACTUAL TURBID WASTEWATER FLOW ; CUMULATIVE , DOCKSIDE
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PT HCRRON TURBID UNDERWAY 24-22  ,JUNE 75
~~ AVG TOTAL PLOW < GAL/NP) .99

AVG FLOW < GAL/MAN-DRY) 3.54
ACTUAL CREW . .

- ~~~~~~~~~~ - 
B 1 2 6 ~0 214

TIME <HOURS >

WHITE SAGE TURBID UNDERWAY I I- 1 3  AUG 75 FIREBUSH TURBID UNDERWAY 2—5 NOV 75
1080 AVG TOTAL F LOW < EAL/HR > 114 . 71 ~~~~ AVG TOTAL FLOW (6RL~~HP) 4 7 . 70

AV G F LEW ~~ AL/MAN -DR Y ) 6.05 MVII FLOW < GAL/MAN—DRY > 12.99
ACTUAL CREW ACTUAL CREW

008 . 820

GAS . 590

‘189 
. 

. . . . 

—.--—- 
~I00 

.
.. . .

..

T IME < HOURS ) TItlE < HOURS )

VIGOROUS TLJRU ID UNDERWAY 6-0 OCT 75 IIRLLAT IN TURBID UNDERWAY 3—5 SEPT 75

~~~~ MVII TOTAL FLOW < GAL/HP ) 43 . 79 l SOO AVE TOTAL FLOW (GAL/NP ) 25. IS
MVII PLOW (GAL/MAN-DAY ) 17.03 MVII FLOW (GAL/NAN-DAY ) 40 . 77
RCTUML CREW ACTUAL CREW

3909 1 290

1599 
•

• .
. - • 

TINE (HC~ JRB) TIME < HOURS )

FIGURE 40. ACTUAL TURBID WASTEWATER FLOW ; CUMULATIVE , UNDERWA Y
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PT HERAGN TURBID DOCKSIDE 214—25 MAR 75
~~ AVG TOTAL FLOW <GRL/HR> ‘1.19

MVII FLOW <GAL/MAN—DRY > 42.50
NORMAL I ZED TO FULL CREW

• 
A~~~~~~~~~~~~~~~~~~ 2 I /~~~~~~~~~~~~~

T1ME (HOURS)

WHITE SAGE TURBID DOCKS I DE 1 1 — 1 7  RUG ‘E FIREBU 4 TURBID DOCKS IDE 10—14 NOV 75
152 AVG TGTPL FLOW < GAL/HP) 214.51 252 AVG TO AL FLOW (GAL/HR ) 47.21

RIG FLEW ~GAL/MAN-DAY > 28.01 AVG FL .1 (GAL/MAN—DRY > 24 .99
NORMAL lIED TO FULL CREW NORMAL ZED TO FULL CREW

122 290

T 1 1 L  < HOURS ) TIME < HOURS >

VIGOROUS TURBID DOCKS I DE 22—24 OCT 75 GRLL RT IN TURBID DOCKSIDE 24—25 SEPT 75
ç~~~ AVG TOTRL FLOW GPL/HP > I 1 ’ 4 .20 752 AVG TOTAL FLOW <GAL/HA > 1 1 9 . 1 1

AVG FLOW < GAL/NRN—DRY ‘IS - so AVG FLOW <GIRL/MAN—DAY> 15.52
NORMAL IZED TO FILL CREW NORMAL I ZED TO FULL CREW

TIME < HOURS > TIME (HOURS )

FIGURE 41. NORMALIZED TURBID WASTEWATER FLOW; SEGMENTED, DOCKSIDE

91

____________ . - .-. . . .



F -

PT HERRON TURBID UNDERWAY 21-22 JUNE 75
IS AV E TOTAL FLOW (SAL ~~HR> I . 7

AV E FLOW (GRL/MRU-DRY ) 3 .51
NORMALIZED TO FULL CREW

2

B

TINE < HOURS )

WH I TE SAGE TURBID UNDERWAY 1— 1 3  AUG 75 FIREBUSH TURBID UNDERWAY 2—5 NOV 75
-s AVE TOTAL FLOW < GAL/HP ) 114 .014 ISO AVG TOTAL FLOW < GAL/HP> 24 .69

AVE FLOW <GAL/MAN-DRY > 5.05 AVG FLOW < GAL/MAN—DRY> 42 .99
NORMALIZED TO FULL CREW NORMALIZED TO PULL CREW

80 20

TIME < HOURS ) TIME < HOURS )

VIGOROUS TURBID UNDERWA Y 6—B OCT 75 GALLATIN TURBID UNDERWAY 3—S SEPT 75
~~~~ MVII TOTAL FLOW < GAL~~HR> 94 .57 ~~~~ 

AVG TOTAL FLOW < GAL/HP ) 1 1 1.82
AVG FLOW < GAL/MAN—DRY > 4 7  .g3 AV G FLOW < GAL/MAN—DAY > 4 5 . 7 7
NORMAL I ZED TO FULL CREW NOR MAL I ZED TO FULL CREW

ISO 1420

129 300

TIME <HOURS ) TIME (HOURS)

FIGURE 42. NORMALiZED TURBID WASTEWATER FLOW ; SEGMENTED , UNDERWA Y
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PT WEAPON TURBID DOCKSIDE 24—25 MAR 75
~~~ AVE TOTAL FLOW (GAL/HA > ‘1. 49

AVG FLOW < GAL/MAN—DAY > 42.58
NORMAL I ZED TO FULL CREW

422

TIME < HOURS >

WH ITE SAGE TURBID DOCKSIDE 1 1 - 1 7  AUG 5 FIREBUSI4 TURBID DOCKS IDE 10— 19 NOV 75
~2A 0 

PVG TETAL FLEW ‘GAL/HP ) 214.51 
~~~~~ 

AVG TOTAL FLOW (GAL/HP) 47.01
AVG FLOW < GAL/MAN-DAY > 29.0 4 AVG FLOW <GAL/MAN—DAY> 29.94
NORMAL I ZED TO FULL CREW NORMAL I ZED TO PULL CREW

1 G22 4000

1 2E2 3200

900 2000

TIME < HOU RS ) TIME (HOURS >

VIGOROUS TURBID DOCKSIDE 20—24 OCT 7~ GALLAT IN TURB ID DOCKSIDE 21—25 SEPT 75
7S02 MVII TOTAL FLOW < GAL/HP) 1114.29 I 000~ MVII TOTAL FLOW <GAL/HA ) 112 .  I I

MVII FLOW <GAL/MAN-DRY > ‘4S.59 AVG FLOW <GAL~~MRN-DAY ) 16.52
NORMALIZED TO FULL CREW NORMAL I ZOD TO FULL CREW

6022 - . 
- 

9000

~~~~4S00 5000

3999 .

, 

‘4220

I S9B

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TIME (HOURS ) TIME (IIOUR5)

FIGURE 43. NORMALIZED TURBID WASTEWATER FLOW; CUMULATIVE , DOCKS IDE
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PT HERRON TURBID UNDERWA Y 24-22 ~JUNE 75

~~ 
AVG TOTAL FLOW <GAL/HP) I . 17
AVG FLOW <GAL/MAN—DRY > 3.54
NDRMRL I ZED TO PULL CREW

‘40

- -

T IME <HOURS)

WHITE SAGE TURBID UNDERWAY 11-13 RUG 75 FIREBUSH TURBID UNDERWAY 2—5 NOV 75

4 000 AVG TOTAL FLOW (GAL/NP ) 114.04 ~~~~~ 
MVII TOTAL PLOW (GAL/HP ) 24.09

RyE FLOW (GAL/MAN-DAY > 15.95 MVII FLOW (GAL/MAN-DAY) 12.99
NORMAL IZED TO FULL CREW NORMAL IZED TO PULL CREW

620 4 522

500 . t20~

‘400

VIGOROUS TURBID UNDERWAY 5-6 OCT 75 ERLLAT I N TUA* ID UNDERWAY 3—5 SEPT 75

~~~~ 
MVII TOTAl.. FLOW (GAL/HP> 144.57 ~~~~~ 

AVG TOTAL FLOW (GIRL/HA > I I I .99

AVG FLOW (GAL/N AN—DAY) 17 .83 MVII FLOW < GIRL/MAN—DAY ) I 0 .77

NORMAL I ZED TO FULl.. CREW NORMAL I ZED TO FULL CREW

3221 4002

ISOB 
..

. 

I

FIGURE 44. NORMALIZED TURBID WASTEWATER FLOW ; CUMULAT IVE , UNDERWAY
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RY HENRON GALLEY DOC~ SIDC 24-25 MAR 75
0 AVG TOTAL PLOW (GAL/HP) 1 .07

AVG FLOW (GAL/NAN-DAY ) I 5.29
ACTUAL CREW

0

TIME < HOURS)

WH I TE SAGE GALLEY DOCKSIDE 1 1 — 1 7  RUG 75 FIREOUSH BALLEY DOCKSIDE 12—14 NOV 75
~~ AVE TOTAL PLOW (GAL/NP > 3.28  IØ AVG TOTAL FLOW (GAL/NA ) .52

AV G FLEW <GAL/MAN—DAY > 9 .57  AVG FLOW (BAL’NAN—OPY ) II
RCTURL CREW ACTUAL CREW

‘10 8

S

20 4

~~~~~~ 
~~~~~~

j  ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ I~B 
- LI.

TIME < HOURS > TIME (HOURS)

VIGOROUS GALLEY DOCKS IDE 20—24 OCT 75 GRLL RTIN GALLEY DOCKSIDE 21—25 SEPT 75
ci AVG TOTAL PLOW (GAL/HP> 11.52 250 AVG TOTAL PLOW (GAL/NA) EL 7I

AVG FLOW (GAL/NAN-DAY) I 5.52 AVG FLOW (GAL/MAN/DRY ) 18.32
ACTUAL CREW ACTUAL CREW

122 258

ISO

. ~~~ 
_ _ _  _ _ _ _ _ _ _ _  

‘S iS 24
TINE < HOURS ) T INC (HOURS)

FIGURE 45. ACTUAL GALLEY WASTE WATER FLOW ; SEGMENTED , DOCKS IDE

95

-

~ 

:4



PT 4CAAON GALLEY UNDERWAY 2 1 -22 ~JUNE 75
~ AVG TOTAL FLOW <GAL/HA ) I .91

MVII FLOW < GAL/MAN-DRY ) 3.92
ACTUAL CREW

B

S

‘4

2

—6 . -  .
4 2 2 IE 20 29

TIME < HOURS >

WHITE SAGE GALLEY UNDERWAY 1 1 - 4 3 RUG 75 FIREBUSM GALLEY UNDERWAY 2—S NOV 75
,~ AVG TOTAL FLOW <GAL/HP > 9.28 7~ 

AVG TOTAL PLOW (GAL/HP) 13.79
AV G FL OW < SAL/MAN-DAY ) IS. 13 FIVE FLOW (GAL/MAN—DRY ) 9.49
ACTUAL CREW ACTUAL CREW

59 50

45

TIME < HOURS ) TIME (HOURS)

VIGOROUS GALLEY UNDERWAY 5-9 OCT 75 GALLATIN GALLEY UNDERWAY 3—5 SEPT 75
AVG TOTAL FLOW < SAL/HA > 25 .6 4  ~~~ AVG TOTAL FLOW (GAL/HP> 141.09
AVE FLOW (GAL/MAN-DAY > 10.55 MV II FLOW < GAL/MAN/DRY > 7.19
ACTUAL CREW ACTUAL CREW

.~~~~~~~~~~J~*~~~~~~I2~~~~ b L  _________________
TIME < HOURS > TIME (HOURS )

FIGURE 48. ACTUAL GALLEY WASTEWATER FLOW ; SEGMENTED , UNDERWAY
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FT HERRON GALLEY DOCKS I DE 29-26 MAR 75
02 AVE TOTAL FLOW < EAL/HR > I .87

AVG FLOW <GAL/MAN—DAY ) IS.99
ACTURL CREW

09

52

2 IS 22 24
T I M E < HOURS >

WH I TE SAGE GALLEY DOCKS I DE 1 1 — 1 7  RUG 75 FIREBUSH GALLEY DOCKSIDE 10— 14 NOV 75

~~~~ 
AVG T OTAL FLOW ( GRL/HR ) ] , 2Fi ~~ 

AVG TOTAL FLOW <ERL,’I4R > .S2
AV G FLEW ( GAL/MAN-DRY ) 5 .57  AVE FLOW <GAL/MAN—DRY > .E1
ACTUAL CREW ACTUAL CREW

99

30

22 

- 

T IME < HC1URG ) TItlE <NOURS >

VIGOROUS GALLEY DOCKSIDE 22—24 OCT 75 GALLA T 1 N  GALLEY DOCKSIDE 21—25 SEPT 75

501 AVG TOTAL FLOW (GAL/HA ) 4 9 .52  2580 AVG TOTAL FLOW (GAL/HP > 58.11
AVG PLOW (GAL/MAN—DAY> (5.59 AVG FLOW < ISRL/MAN~ DAY > 15.26
ACTUAL CREW A CTUAL CREW

1 201 2029

906 . 

T I N E  (HOURS ) TIME <HOURS >

FIGURE 47. ACTUAL GALLEY WASTEWATER FLOW ; CUMULATIVE , DOCKSIDE
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PT HERRON GRLLEY UNDERWAY 21-22 .JUNE 75

~~ AVG TOTAL FLOW (GAL/HA) 1.01 -
MV II FLOW <GAL/MAN—DAY ) 3.92
ACTUAL CREW

42

39 . .

2 I E

~

i0

~

9
TitlE < HOURS )

WHITE SAGE GALLEY UNDERWAY 1 1 - 1 3  AUG 75 FIREBUSH GALLEY UNDERWAY 2—5 NOV 75
582 AVG TOTAL FLOW (GAL/HP ) 9.28 1020 MVII TOTAL PLOW (GRE/HP) 13.74

AVG FLOW < GAL/MAN-DRY ) 4 0 .  3 AVG FLOW (GAL/NAN—DRY ) 9.49
RCTUAL ~ REW ACTUAL CREW

‘400 . - - ~~~

- - . .  - 

. . 

606 . . .

200 
.

- 

- .  
. 996

I: 

~~~~~~~T5 T 29 
2.:

TIME < HOURS ) . TINE (HOURS)

V I  GORCUS GALLEY UNDERWAY 5-9 OCT ~ç GMLLAT IN  GALLEY UNDERWAY 3—5 SEPT 75
1 500 AVG TOTAL FLOW <GAl_/HP> 25 .61  2500k AVG TOTAL FLOW (GAL/Hi > 94 .59

MVII FLOW < GAL/MAN-DAY > (6 .55 MVII PLOW ( GAL/NAN/DAY ) 1.11
ACTUAL CREW ACTUAL CREW

( 220

~ 9661 . 

TItlE <HOURS ) TIM E (HOU RS )

FIGURE 48. ACTUAL GALLEY WASTEWATER FLOW; CUMULATIVE , UNDERWAY
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PT HERRON GALLEY DOCKSIDE 29—25 MAR 75

~~ MV II TOTAL FLOW (GAL/HP ) S. 3]
AVG FLOW <GAL/MAN—DAY ) 45.99
NORMAL I ZED TO FULL CREW

a - 

~~~~~~~~~~~~~~~~~~~~ 2 I 5 10 29
TIME < HOURS)

WHITE EASE GALLEY DOCKSIDE 1 1 - 1 7  RUG T5 FIPEBUSH GALLEY DOCKS I DE 10— 19 NOV 75
02 AV G TOTAL FLEW (GAL/HP > 7.c0 

~~ AVG TOTAL FLOW (GAL/HP) I I I
AVG FLOW < GAL/MAN—DRY ) 9.51 AVG FLOW < GAL/NAN—DAY ) El
NORMALiZED TO FULL CREW NORMALIZED TO PULL CREW

90 20
S

80 IS

~~~~~~~~~~~~~~~~~~~~~ “ 4~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IE~~~~~~~~~~~~~~~~~~ 9
TIME < HOURS > TIME < HOURS)

VIGOROUS GALLEY DOCKSIDE 20—29 OCT 7~ 
GA LL A T IN  GALLEY DOCKSIDE 21—25 SEPT 7S

~ 
AVG TOTAL FLOW < GAL/HA ) 91 .73 . 2S8 AVG TOTAL FLOW < GAL/HP> 60.91
AVG FLOW <GAL/MAN—DRY > 15.69 AVG FLOW (GAL/MAN/DRY ) 10.25
NORMALIZED TO FULL CREW NORMAL I ZED TO FULL CREW

~~~~~~ :
_ _  _ _  ~ 9 , 2 3115_-TIME < HOURS ) TIME < HOURS )

FIGURE 49. NORMALIZED GALLEY WASTEWATER FLOW ; SEGMENTED , DOCKSIDE
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FT HCRAON GALLEY UNDERWAY 2 1-22 JUNE 75
i~~ AVG TOTAL FLOW <GAL/HR> I

AVG FLOW <GAL/MAN—DAY > 3 .92
NORMAL I ZED TO PULL CREW

B

TIME < HOURS >

WHITE SAGE GALLEY UNDERWAY 1 1 - 1 3  AUG 75 FIAEBUSH ERLLCY UNDERWAY 2—5 NOV 75
7~ 

AVG TOTAL FLOW (EFIL/HR ) 0.88 160 AVG TOTAL FLOW (GAL/HP) 15.18
AV G FLOW ( EPL~~MRN-DRY ) 1 0 .13  AVE FLOW (GAL/MAN—DRY) 2.49
NERMRL I ZED TO FULL CREW NORMALIZED TO FULL CREW

60 92

‘45 6B

~~~~~~30 ‘40

. 

I: ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ B I~~ IS 20
T IME < HOURS ) TIME < HOURS )

VIGOROUS GALLEY UNDERWAY 6-8 5CT 75 GRLLAT IH GALLEY UNDERWAY 3—5 SEPT iS
122 AVE TOTAL FLOW < GAL/HP ) 26 36 152 AVG TOTAL FLOW (GRL~~Ni> ‘41.09

AVG FLOW (GAL IMAN—DAY ) 10 55 AV E FLOW < GRL/MAN/DMY ) 1.19
NORMAL I ZED TO FULL CREW NORMA LIZED TO FULL CREW

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _

TIME <HOURS) Title (HOURS )

FIGURE 50. NORMALIZED GALLEY WASTEWATER FLOW ; SEGMENTED, UNDERWAY
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PT IIERRON GALLEY DOCKSiDE 24-25 MAP 75
ISa AVE TOTAL FLOW <GAL/HR > 5.33

AVG FLOW <GAL/MAN-DAY > 15.99
NORMAL I ZED TO FULL CREW

TIME <HOURS>

WHITE SAGE GALLEY DOCKSIDE I l — I l  AUG 75 FIREBUSN GALLEY DOCKS I DE 10— 14 NOV 75
1000 AVG TOTAL FLOW (GAL/HP ) 1.50 - 159 AVG TOTAL FLOW < GAL/HP ) 1 . 1 7

A VG FLOW (GAL/MAN-DAY ) 0.51 MVII PLOW (GAL/MAN—DAY) .61
NORMAL I ZED TO FULL CREW NORMALIZED TO FULL CREW

802 422

808 92

‘400 - - 
- 

SO

TIME < HOURS ) TIME < HOURS >

VIGOROUS GALLEY DOCKS I DE 20—29 OCT 75 GPLLRTIN GALLEY DOCKSIDE 21—25 SEPT 75

3 Ø0 AVG TOTAL FLOW < GAL/HP) 44 .73 ~~~ØØ 
AVG TOTAL FLOW (GAL/HP > 68.91

MVII FLOW <GAL/MAN—DRY > 15.59 AV G FLOW < GAL/MAN/DAY > 15,25
NCRNRL I ZED TO FULL CREW NORMAL I ZED TO FULL CREW

2406 ,, , 9222

201 
. 

- 2002 
.
~~~ -

‘ ‘
.
.
.

.

TIME (HOURS) TIME ( HOURS )

FIGURE 51. NORMALIZED GALLEY WASTEWATER FLOW; CUMULATIVE , DOCKSIDE
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FT HERRON GALLEY UNDERWAY ZI—22 UUNE iS
~~ 

AVG TOTAL FLOW (GAL/HR) I . 3 1
AVG FLOW < GAL/MAN—DRY > 3.92
NORMAL IZED T5 FULL CREW 

-

TIME < HOURS )

WHITE SAGE GALLEY UNDERWAY Il - I ]  RUG 75 FIREBUSH GALLEY UNDERWAY 2—5 NOV 75

~~~~ 
AVG TOTAL FLOW <GAL/HP > 9.86 4 900 AVG TOTAL FLOW < 43*JI~~~) 18. IB-
AVG FLOW (GAL/MAW-DAY > 0.43 MVII FLOIl (GRL/MAN—OIfr) 5 145
NORMAL I ZED TO FULL CREW NORMAL I ZED TO FULL CREW

400 - 902

- . 
- 

502

T I M E  < HOURS) TIME (HOURS)

VIGOROUS GALLEY UNDERWAY 6-9 OCT 75 GRLLATIN GALLEY UNDE~~~RY 3-S SEPT 75

1 596 AVG TOTAL FLOW < GAL/HP > 25 . 35 2500 AVG TOTAL FLOW (GAL/HP > I4~~•09
AVE PLOW < GRL,MRN—DPY) - 10 

AVG FLOW <GAL/MAN/DRY) 7.19
NORMAL I ZED TO FULL CREW NORMALIZED TO FULL CREW

2000 .

920 
. 

, - . - - - 590

TIME < HOURS ) TItlE < HOURS>

FIGURE 52. NORMALIZED GALLEY WASTEWATER FLOW ; CUMULATIVE , UNDERWAY
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c. Wastewater Chemical Composition

The analytical results of waste water analysis are

given in the laboratory report sheets in Appendix C. These

results are plotted in the following series of graphs.

The data is presented on the graphs in the segmented

format, as previously used. There are no cumulative graphs .

Separate graphs exist for each parameter, for the sanitary ,

turbid and galley waste water systems.

This waste water chemical composition section consists

of 42 graphs. The following table is a key to their number-

ing . The parameter was not measured in those boxes that con-

tain an X.

For each ship, separately , there jg a tabulation of the

minimum , average, and maximum concentr~.tion of chemical con-

stitutants, for both Dockside and Underway , (Tables 5, 6, 7,

8, and 9). As this is concentration data, it is expressed in

milligrams per liter (mg/i).

Loading data for each of the three systems is tabulated

and compared on Tables 15, 16, and 17. Loads are expressed

first as pounds/day , obtained by multiplying the concentration

in each indivithial time segment by the wastewater flow in the

same time segment. The data is averaged for a 24 hour day .

These numbers are flow for the ship, and independent of crew

size. The data is also presented on a per man basis, in

pounds/man/day, which is the loading data divided by the

actual number of me on board in each time segment.

103
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TABLE 4
KEY TO THE LOCATION OF CHEMICAL COMPOSITION

Sanitary Turbid Galley

Total Solids
Dockside Figure 53 Figure 55 Figure 57
Underway “ 54 “ 56 58

Suspended Solids
Dockside “ 59 61 63
Underway “ 60 62 “ 64

Dockside “ 65 “ 67 “ 69
Underway 66 “ 68 70

Hardness
Dockside X “ 71 X
Underway x “ 72 X

Oil & Grease
Dockside x “ 73 Figure 75
Underway x “ 74 “ 76

MBAS
Dockside X ‘V  77 “ 79
Underway X “ 78 “ 80

Chloride
Dockside “ 81 x X
Underway “ 82 x x

COD
Docks ide “ 83 “ 85 87
Underway “ 84 “ 85 88

ROD
Dockside “ 89 “ 90 “ 91
Underway X X X

104



~ 
— — --.-..-— - . .

PT WEAPON SANITARY DOCIC5 IDE 29—39 NAP 75
50001 AVG TOTAL LOAD I HP (lBS/DRY ) 2.940

AVG LOAD I MG (LBS/NAN-DAY ) .9404

0
4—

V.4 • 
12 IS 29

TIME <H OURS )

WH ITE GAGE GRN I TRRY DOCKSIDE I l - I l  RUG 75 FIREBUSI4 SAN I TARY DOCKSIDE 1 1 — 1 7  NOV 75
ç~~~p~ AVG TOTAL L OAD I NG (LAS/DRY ) 3 7 1 1 2  2550k AVG TOTAL LOAD ING (LBS/DRY ) 101.755

AVG LOAD I NG ~LBS/MRN-DAY ) ‘4.0922 AVG LOAD ING (LIS/MAN—DA’! ) 9.11300

Io~~z: 

- 

t

\
/

S20

~ 

‘
‘4 Ô I ’2 1 6 20

T I M E  ( HOURS ) TIME <HOURS )

VIGOROUS SANITARY DOCKSIDE 20—29 OCT 75

~~~~~~ 
RyE TOTAL LOAD I NG (LOS/DAY ) 205.150 GALLATIN SAN I TARY DOCKSIDE 21 2S SEPT 75
AVG LOADING (LOS/MPH—DA Y) 5.9554 ~ooou 

MV II TOTAL LOAD I NG (LBS~ DMY > 521.96
AVG LOADING < LBS/MAW/DRY > 5.2203
ACTUAL CREW

‘42900
90001

3500k

~~~~~~~~~~~~~~~~~~~I2 IG~~~~~~~~Ø ‘.4 ~~~~~~~~~~ i
’ I2 

- V -

TIME <HOURS) TItlE (HOURS >

FIGURE 53. DOCKSIDE SANITARY TOTAL SOLIDS LOADS
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PT HCRPON SAN ITARY UNDC~~~~ Y 34-22 .JUWE 75
S000l AVU TOTAL LOADING (LBS/DRY) E.WIS

AVG LOAD I NB (LBS/NAN—DAY ) . 0530

~~ ‘400~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S ~~~ 0I

0004

- I -
‘I 0 3 IS 20 29

TIME (HOURS >

WHITE SAGE SANITA RY UNDERWAY 11— 13 AUG 75 FIRC&IUH URN I TRAY UNDERWAY 2-5 NOV 75
00021 AVG TOTAL LOAD 1MG (LBS/DAY ) 59.371 

~~~• 
AVG TOTAL LOAD I MU (LBS/DRY) 200.751

AVG LOAD I MG <LBS/MAN—DRY ) ‘I. 3350 AVG LOAD I NB (LBS/NAN—DRY) U.

95001 90000

• A • 
~ 

- - ‘ 
~~~~~~~ ~4 S I 2  5 2 0

tIME (HOURS) TItlE (HOURS)

V I GOADUS SAN I TRAY UNDEAMAY 9 5  ~~~7 75 GAU..RT IN SAN I TRA Y UNDERWAY 3—5 SEPT 75
wou AVE TOTAL LORD I NE < LBS/DAY> 559 .707 ~~ 0Øi MVII TOTAL LOAD I HG (LBS/DAY ) P43 .705

AVO LOAD I NE (LBS/MAN—DRY ) 0 5579 AVG LOAD INS ( LOS/MAN/DAY ) 5.01192
ACTUAL. CREW

T I ME < HOUAS) T I Mt (HOURS >

FIGURE 54. UNDERWAY SANITARY TOTAL SOLIDS LOADS
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PT WEAPON TL~~~ ID DOCKS IDE 24-29 MAR 75
150k AVG TOTAL L~~~~ I MU (LOU/DRY) . 191

AVG LOAD I FlU C L / P~~ 4-4RY ) .0502

1 200

-J

500

- 

30: 

- 
12 

- (5 - -

T IME (HOURS )

WH I TE SRGE TURBID DOCKSIDE 1 1 - 1 7  RUG 75 FIREBUSH TUROID DOCKS I DE 1 1 — 1 7  NOV 75
2000 AVG TDTflL LOAD I NG (LBS/DRY > .59 1 3900 AVG TOTAL LOADING <LBS/DRY ) 3.757

AVG LOADING ~ LBS~~MRN—DRY ) .092 1 AVG LOAD I NG < LBS/MAN—DRY > .1055

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- • • I~~ I9

T I ME ~ HDURS ) T IME (HOURS )

VIGOROUS TURBID DOCKSIDE 22—29 OCT 75
:soo AVE TOTAL LORDINE. ( LBS/DRY ) 3 5 1 1  I BALLA TIW TURU ID DOCKSIDE 21— 25 SEPT 75

AVG LOADING (LBS/MAN—DAY ) - I ‘492 I 0G& AVG TOTAL LORD I NB (LOS/DAY > .79 1
AIR LOAD I MU (L /MAN/DAY) .0220
ACTUAL CREW

1 220
BE~ 4

902 / 
~~~~~~~

9 ó I 2 I’~~~~~~~~~~~~
TIME < HOURS ) TIME < HOURS >

FIGURE 55. DOCKSIDE TURBID ‘rOTAL SOLIDS LOADS
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PT HERRON TURU I D UNDERWAY 21-22 .JUNC 79
250 MVII TOTAL LOADING ( LBS/DAY ) SIR

MVII LOAD ING ( LO S/MAN- DAY) . 0027

TIME <HOURS)

WH I TE BABE YLIRO ID UNDERWAY 4 4 - 3 RUG 75 FIREBUSH TUASID UNDERWAY 3—5 NOV 75
750 AVG TOTAL LOAD I NB (LBS/DAY ) .550 2500 AVE TOTAL LOAD INS (LBS/DAY ) 9.307

AVG LOAD I MG <LBS/MAN—DRY > .0299 AVG LORD I NE (LBS/NAN—DAY ) . 1177

690 2000

_ _ _ _ _ _ _ _ _ _ _  

W i  12 IS 20 74
TIME < HOURS) T I ME < HOURS>

VIGOROUS TURBID UNDERWAY 6-0 OCT 75 GALLAT IN TURS lb UNDERWAY 3—5 SEPT 75
750 AVG TOTAL LOAD ING < LOS/DAY ) 5.737 500 AVG TOTAL LOAD I NG (LBS/DAY > 1.502

AVG LOAD I NG (LOS/NAN—DRY) 1505 AVG LOAD I NG <LOS/MAN/DAY > .0270
ACTUAL CREW

~~~~~~~~~~~~~~~~~~A G I 2 (6~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A 0 I 2 I6 iS 2’4
TIME < HOURS) TIME (HOLiAS >

FOGIRE 56. UNDERWAY TURBID TOTAL SOLIDS LOADS
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PT HERMAN GALLEY DOCKS IDE 24—25 MAR 79
9000 AVG TOTAL LORD 1MG (LOS/DRY ) . •30

AVG LOAD 1MG C LBS.’NR4—DAY ) . 2797

4000
a
-J

1 000

‘I 0 12 IS 20 24
TIME < HOURS )

WHITE SAGE GALLEY DOCKSIDE 1 1 — 1 7  RUE 75 FIAESUSI.4 GALLEY DOCKSIDE 1 1 — 1 7  NOV 75
30000 AVG TOTA L LOADING (LBS/DAY > 2 .557 901 AIR TOTAL LOAD ING (LOS/DRY) .

AVE LO AD I NG (LBS/MAW—DAY > . 2559 AVG LOAD I NG (LBS/MAN—DAY ) .0537

29000 201
-S

-J5
’LO
Z 0000 500

1 2000 602

______ — - 

~~~~~~~ • i 0
_ 

~~~~~~ 
1 I - 

I?  IS 
- 

20 24
TIME ~NOURS) TIME < HOURS >

VIGOROUS GALLEY DOCKS I DE 20-24 OCT 75
5000 AVG TOTAL LOADING <LBS/DRY ) 42.405 GML.LM TIN GALLEY DOCKS I DE 21—29 SEPT 75

AVE LOADING ( LBS/MAN-DRY) G IGS 7000~ MV II TOTAL LOAD I NG (LBS/DAY ) 11.029
AVG LOAD IN II (LOS/MAN/DAY ) . 1 050
ACTUAL CREW

I 1 5002

3020 2002

~~~~2002

______ - - - 
I~2 ~~ 

~~~~~~~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

LI:
~;;.

lI:::1l.
~T;;.

TINE <HOURS ) TIME (HOURS)

FIGURE 57. DOCKSIDE GALLEY TOTAL SOLIDS LOADS
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PT UCARON GALLEY UNDERWAY 21-22 IJUNE 75
1 9201 MVII TOTAL LORD I P45 ( LOS/DAY ) .41 43

MVII LOAD INS (LOS/MAN—DAY ) - 0792

1 2221
a
-J—5.

9020

_  - A

TI IE <HOURS)

NH I YE BASE GALLEY UNDERWAY I I — 13 AUG 79 F I REBUSH GALLEY UNDERWAY 2-5 NOV 75
2901 AVG TOTAL LOADING (LBS/DAY ) 1 . 7 9 1  

~~~~~ 
AVG TOTAL LOAD ING <LOS/DAY ) 1.935

AVG LOAD INS (LBS/NAN—DRY ) .5014 AVG LOAD I NG <LBS/MAN-DAY ) . 0953

T I M E  < HOURS ) TIME <HOURS >

VI GORDUS GALLEY UNDERWAY 5-0 OCT 75 GALLAT I N GALLEY UNDERWAY 3—~ SEPT 75

~~~~ 
AVG TOTAL LOAD I NG <LBS/DAY ) 5.597 10001 AVG TOTAL LOAD I NG <LBS/DRY > I .720
AVG LOADING (LOS/MAN-DAY) 420 AVG LOAD I NG (LBS/MAN/DAY > .127’4

ACTUAL CREW

~~ 
;::~ A 

::::
. 5  _ _ _ _ _ _ _ _ _ _

TIME (HOURS) TIME < HOURS >

FIGURE 58. UNDERWA Y GALLEY TOTAL SOLIDS LOADS 
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PT HERNON SAN I TARY DOCKSIDE 24-26 NAN 75

~~_c AVG TOTAL LOAD INS (LBS/DAY ) . 990
AVG LOADING (LOS/MAN-DAY > - 750

1 5200

1 2020

2 - 
11 ~~~~~~~~~~~~~~~~~~~ IE 2g 

-

T I M E  (HOURS >

WHITE SAGE SANITARY DOCKSIDE I l — I l  RUG 15 FIREUUOI4 SANITARY DOCKSIDE 1 1 — 1 7  NOV 79
5000 RYE TOTAL LOADING (LBS/DRY > 2.034 1051 RYS TOTAL LOADING (LOB/DRY ) 4.7?2

RVG LOAD I NG (LL 45/MRN—DRY > .2 162 AVG LOADING (LOS/NAN—DAY) .1057
1105

. 0  _ _ _ _ _ _ _ _ _ _ _ _

TIME ( HOURS ) TINE (HOURS)

VIGOROUS SAN I TARY DOCKSIDE 22—24 OCT 75
1 525 AVG TOTAL LOADING (LBS/DRY ) 5.010 IIMLLMTIN SAN ITARY DOCKSIDE 21—29 SEPT 76

AVG LOADINE (LSS/MRN—DMY ) - I 7’45 ~~~~~ AVG TOTAL LOADING (LBS/DAY ) 13.095
MVII LOAD I NB CLUB/MAN/DAY) . 4992
ACTUAL CWW

a 

1 220 
9000

TIME (HOURS) TIME (HOURS )

FIGURE 59. DOCKSIDE SANITARY SUSPENDED SOLIDS LOADS
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PT HEARON SAN I TRAY UNDERWAY 21— 22 iJUNE 75
~~~~~ 

AVE TOTAL LOAD I NG (LBS/DRY > .239
AVG LOAD I NG (LOS/MAN—DAY ) .5419

TIME < HOURS )

WHITE SAGE SAN I TRRY UNDERWAY I 1 — 1 3  AUG 75 FIREBUSH SANITARY UNDERWAY 2-5 NOV 75
5002 AVG TOTAL LI D ING < LBS/DAY > 3.342 I GOS A VG TOTAL LOAD I NG <LOS/DAY ) 7.072

AVG LOAD ING LBS/MAN-DRY > ISIS AVG LOADING (LBS/MAN-DRY > 2229

~: \

_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I~~~~~~~~~i0 29

TIME ( NOU NS > TIME < HOURS >

VIGOROUS SANITARY UNDERWAY 6-0 OCT 75 GALLATIN SAN I TARY UNDERWAY 3—9 SEPT 75
1 520 AVE TOTAL LOADING <LBS/DAY ) 9.330 2500 AVG TOTAL LOAD ING (LOS/DAY) 19.274

AVG LOAD I NG <LBS/MAN—DAY ) - 157 1 AVG LOAD I NG (LBS/MAN/DRY ) .2972
ACTUAL CREW

~;:2E 

____________________________________ I I~~~~~~~~~~~~~~ I 
I
1
2

1
I
1
6

1
~~~~~U 2 9

TIME < HOURS ) TIME (HOURS)

FIGURE 60. UNDERWAY SANITARY SUSPENDED SOLIDS LOADS
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PT NERRON TURBID DOCKSIDE 314~25 MAR 79
250 RYE TOTAL LOADING (LBS/DRY > 229

AVG LOADING (LBS/MAN—PAY > .0125

FE 
19 45 29 24

TIME <HOURS >

WHITE ERGE TURB ID DOCKSIDE I l — I l  RUG 75 FIRESUSH TURBID DOCKS IDE 1 1 — 1 7  NOV 75
soo AVG TOTAL LOADING .~LBS/DMY > - 425 302 AVG TOTAL LOADING <LBS/DRY) .577

RyE LORD INS <LBS/MAN-DRY ) .0197 AVG LOADING (LBS/MAN—DRY ) .0240

1 360

TIll S s Ht3LIRS > T UiE (HOURS )

VIGOROUS TURBID .DOCKS IDE 20—29 OCT 75
2520 AVE TOTAL LOAD I NG <LOS/DAY) 2 . 39 4  I GRLLRTIW TURBID DOCKS I DE 31—29 SER F 75

AVG LOAD I NG <LBS/MAN-DRY ) .2834 2504 AVG TOTAL LOADING < LBS/DAY > .212
$3~4• ~~~~~~ AVG LORD INS < LOS/HAN/DAY) .0264

ACTUAL CREW

2200
200

1 520 
ISO

FINE (HOURS > TIME (HOURS )

FIGURE 61. DOCKSIDE TURBID SUSPENDED SOLIDS LOADS
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PT HCARON TUAB ID UNDERWAY 21-22 IJUNC 79
AVG TOTAL LOADING (LOS/DAY ) .010
AVG LOADING (LOS/MAN—DAY ) .0017

~: 

~~~~~~~~~ 
- 

IS  - 20 -TIME < HOURS >

WHITE SASS TURBID UNDERWAY 1 1 — 1 3  RUS 79 F~IREBUSH TURBID UNDERWAY 2—5 MDV 75
ISO AVG TOTAL LOAD I NB (LBS/DRY ) .299 ~~~~ AVG TOTAL LOAD I NE < LBS/DRY ) I - 062

AVB LOAD I NB (LOS/MAN—DRY ) . AVG LOAD I NG (LOS/MAN-DRY ) - 0339

I 

A i l ’2 t .~~~~~~~~a
’ 19 

/

9
.

9 9 I~5~~~~~~~~0TIME (HOURS) TIME < HOURS )

V I  BOADUS TURO ID UNDERWA Y 6-9 OCT 79 GALLAT IN TURBID UNDERWAY 3—5 SEPT 79
~~~U AVS TOTAL LOAD ING (LBS/DRY ) .051 290 AVG TOTAL LOADING C LUB/DAY ) 319

AVO LOAD INS C LOS/NAN—DAY) .0135 AVG LOAD I NE (LIS/HAN/DRY ) ~0029
ACTUAL CREW

900 200
a
-4

H~~~~~~~~~I
.
U
T

~~~~~~~~~~~ M~~~~~ 
I Y ~~~~~~T . I I .  

S
I T

TIME (HOURS) T I ME (HOURS )

FIGURE 62. UNDERWAY TURBID SUSPENDED SOLIDS LOADS
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PT HERMON OALLEY DOCKSIDE 24—29 MAR 79
‘4200 AVE TOTAL LOAD I NB C LBS/DRY ) .290

AVO LOAD I NO (LO5/P~~ 4-DAY ) . BiOS

3300

TINE <HOURS )

WH I TE SAGE GALLEY DOCKSIDE 1 1 — 1 7  AUG 75 FIRE*U004 _c..LCI’ DaOCSIDE 1 1 — 1 7  PCV 76
2~~~S AVG TOTAL LOAD I NG (LBS/DAY ) I . 139 

~~~ AVE TOTAL LOADING (LOS/DAY) .~~~~AVG LOADING (LBS/NAN—DAY > .1053 AVE LOAD ING (LOS/NAN—DAY ) .0213

2000 12 1 5  490

7:
TiME < HOURS > T INE C HOLIAS )

YtSOROUS SAU. .EY DOCKS IDE 25—29 OCT 79 -

~_c AVO TOTAL LOAD 1MB (LS5/DRY 9.042 SALLA? I N ~~~~.LCY DD~KS IDE 21—SE ~~~~ r ~~~AVG LOADING (LBS/NAN-DRY ) . ‘~~~3 I s_c AVO TOTAL LOAD I NB C LBS/DAY ) S. 199
706 AVG LOAD I NB C LOB/NAN/DAY) .W751

ACTUAL CREW

a 
I_c 

J 
0520

~~~~Ia. H

T I NE < HOURS) T INS (HOURS )

FIGURE 63. DOCKSIDE GALLEY SUSPENDED SOLIDS LOADS
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PT HCRROP4 SALLSY UNDERWAY 21-22 IJUNC 75
$ ~~~ AVG TOTAL LOAD INS (LBS/DAY ) .079

AVG LOAD ING (LOS/MAN—DAY) .0109

TIME < HOURS )

WH ITE SASS BS...LCY UNDERWAY 11-13 RUG 75 Fl RESUSH GALLEY UNDERWAY 2-9 NOV 7%
I 299 AVG TOTAL LOAD INS (LOS/DRY) .990 

~~~~ 
AVG TOTAL LOAD I NB C LOS/DRY ) - £99

AVG LOAD INS (LBS/MAN—DRY ) .0271 AVG LOAD I MG < LBS/NAN—DAY ) .0196

1 000 420

_  
~~~~~~~~~~~~~~ A I 2 I~~~~~~~~~~~TIME (HOURS ) TIME < HOURS >

V I  SCROLlS GALLEY UNDERWAY 5-0 OCT 79 BALLAT I N SALLCY UNDERWAY 3-5 SEPT 76
AVE TOTAL LOAD INS (LOS/DAY) 3. ‘456 ~~~~~ 

AVG TOTAL LOAD 1MG (LOB/DAY ) 7.357
AVE LOADING C LBS,~~~~4-DAY ) .0959 AVG LOAD INS (LOB/MAN/DAY ) .0900

ACTUAL CREW

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I~~~~~~~~~~~~~~~~~~~~~~

J J

k

\4

A
~

f\

~~~~~~~~~~

TIME (HOURS) TI PIE (HOURS)

FIGURE 64. UNDERWAY GALLEY SUSPENDED SOLIDS LOADS
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PT HERRON SAN I TRAY DOCKS IDE 24-26 MAR 79
10 RVG PH 7.7

_ _  - 

~ i~~~~~~~~ I2 IG ~ 0 29
TIME <HOURS >

WHITE SAGE SAN I TARY DOCKSIDE 1 1 - 1 7  AUG 79 FIREOUSI4 SANITARY DOCKS IDE 11—Il NOV 75
lB AVE PM 9.2 10 AVG PH 6.7

T IP -IL .HOURS > TINE (HOURS)

VIGOROUS SAN I TARY DOCKSIDE 22—29 OCT 79 E5RLLRTIN SAN I TARY DOCKSIDE 21—2 9 SEPT 76
AVG PH B I 0 AVE PH 7.71- ACTUAL CREW

Ia 

~~~~~~~~~~~~~~~~~~~ 2 I B~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TIME <HOURS ) TIME (HOURS>

FIGURE 65. DOCKSIDE SANITARY pH
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FT HCRRDN SANITARY UNDERWAY 21-22 IJLJNE 79
$0 AVG PH 6.0

0

S

‘4

2

- 2  B 
- 

2 20 29
TINE < HOURS >

WH IlE SASS SAN I TART UNDERWAY 1 1— 1 7  AUS 79 Fl RCUUSH SAN I TARY UNDERWAY 2—9 NOV 79
IS AVI PH 7.0 ~Ø AVG PH 7 . 2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2 I 5 2~~~~~~~~~~~~~~~~~~~~~~~~~~~~~TIME (HOURS) TINE < HOURS)

VISOROUS SAN I TARY UNDERWAY 5-0 OCT 75 GRLLRTIN SANITARY UNDERWAY 3—S SEPT 79

~~ AVG PM 7 9  IS R U  CR

12 1 29 2 I~S
TIME < HOURS) TIME < HOURS >

FI GURE 66. UNDERWAY SANITARY pH
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PT HERRON TURBID DOCKSIDE 29-26 MAR 75
lB AVE PH 7.1

~~~~~~~
‘

i I ~2 I S ~~~~~~~~0~~~~~~~~4TIME < HOURS )

WHIT E SAGE TURBID DOCKS I DE 1 1 — 1 7  AUG 79 FIREBUSII TURBID DOCKSIDE 1 1 — 1 7  NOV 79
IS RVB PH 79 AVG PP-s 10 .1

B 12

~~ 

/ 

:
2 3

— S — a -0 2 9 25 35.4 9 9 3 IS 20 29
TIME < HOURS ) TIME (HOURS >

VIGOROUS TURBID DOCKSIDE 29-24 OCT 75 GALLA TIN TUR ID DOCKSIDE 21—25 SEPT 79

2 

‘4
’ 0 1 2 I E 29 2 4  ~ ____________________________________

TINE <HOURS) TIME <HOURS)

FIGURE 67. DOCKSIDE TURBID pH
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PT HERRON TURGID UNDERWAY 21-22 1JUNE 75
10 AVE PH 7 .1

2

‘4 
- 12 - I S  22 

- 
24

T I M E  < HOURS)

WHIT E SAGE TURBID UNDERWAY l I — I l  RUG 79 FIRCBUSP-4 T U R B I D  UNDERWAY 2—5 NOV 75
1 2 AVE PH 7 I 

~~ 
AVG PH 0.0

A

2 -,

_ _ _ _  - 

B 
- 

I? IS 20 
- 

A 
- - 

12 • 
lB 

- 
22 24

TIME < HOURS) TIME <HUURS

VIGOROUS TURGID UNDERWAY B-B OCT 75 GALLATIN TURBID L~NDERWAY 3—9 SEPT 79
AVE PH 8.2 I~~ ~~~~~~~~

I 2 0  

B I 2 IS~~~~~~~~~0 j 9
TIME < HOURS ) TIME (HOURS )

FIGURE 68. UNDERWAY TURBID pH
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PT HERRO44 GALLEY DOCKS IDE 29-25 MAR 75
I~~ AVG P44 6.1

B

2

- - A I~2 ~6 20 2.4- TIP-It ( HOUAS)

WHITE SAGE CdALLLY DOCKSIDE 1 1 — 1 7 ALIG 75 FIAESU5H GALLEY DOCKS I DE 1 1 — 1 7  NOV 75
Ipi AVG PH c t  

~~ AVG PH 5.2

B B

B B

V I
‘-P ‘-4 1

2

‘4 9 2 lB 25 24 ~ ‘-‘ 8 12 lB 70 24
TIP- IL .~HflhJRS > I T I?~E < HOURS)

VIGOROUS GALLEY DOCKSIDE 29-24 OCT 75 GALLAT IN GALLEY DOCKSIDE 21—25 SEPT 75
AV G PH 7 .~~ 1 8 R V P ~ 6 .75

~~~~~~~~~~~~~~~~
TINE <HOURS) TIME (HOURS >

FIGURE 69. DOCKSIDE GALLEY pH
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PT HERACH GALLEY LB ERWAY 21-22 IJLINE 79
10 AVG PH 6.3

2

4 0 I? IS  ~~~~ 
- 24

TIME (HOURS >

WH ITE PASS GALLEY UNDERWAY I I -17 MUG 79 Fl RCBUS*4 GALLEY UNDERWAY 2 5 MCIV 79

: AVG PH 0.2 :1 AVG PH 6. I

/

2 2

- 
‘I S 

- 
I ?  

- 
IS 

• 
20 

- 5.4 9 
• 

12 5 2 9
TINS (HOURS) TIME (HOURS)

VIGOROUS GALLEY UNDERWAY 6-0 OCT 75 GALLATIN GALLEY UNDERWAY 3—5 SEPT 7E
AVG PH 7 6  AVG PH 7 9 0

ACTUAL CREW

12 

- - 
~~~~~~~~~~~~~~~2 l O ~~~~~~~~~~~~~~ i~ 

2 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TIME < HOURS) TIME <HOURS >

FIGURE 70. UNDERWAY GALLEY pH
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WH I TE SAGE TURBID DOCKSIDE 11 - 1 7  AUG 79 FIRCOUSP-4 TURBID DOCKSIDE 1 1— 1 7  NOV 79
AVG TOTAL LOAD I NG (LBS/DAY > .537 7~ AVG TOTAL LOADINU (L /DAY ) .050
AV G L OADING (L BS/MAN—DAV ) . B2’f-4 AVG LOAD INU (LOS/MAN—DAY) .0020

B l P~~~~~~~~~~~~~~~~~~ S Z ’ 4~~~~~ ~2 1 u ~~~~~~~~~~~~~~T I ME  (HOURS ) TIME (HOURS )

VIGOROUS TURBID DOCKSIDE 22-29 OCT 75 BA L L R T I N  TURBID DOCICO I DE 21—29 SEPT 79
25 AVG TOTAL LOAD I NG ( LOS/DAY > . 1 1 7  ISO AVG TOTAL LOADING (LOS/DRY ) III

AVG LOAD I NB (LOS/MAN-DAY ) .00 .40 ~~~~~~~ ( LOG/MAN/DRY > . 3 3

A A 1~d ~ :
TIME (HOURS ) TIP-IC (HOURS >

FIGURE 71. DOCKSIDE TURBID HARDNESS LOADS
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PT HERRON TURS I D UNDERWAY 21—23 .JUNE 79
IS AVG TOTAL LOAD ING (LOU/DRY ) .002

AVG LOAD I NB (LOS/MAN—DAY ) . 0293

2 

IS 30
T I M E  <HOURS)

WH ITE SARE TURBID UNDERWAY 1 1 — 1 3  AUG 75 FIAEGUSH TURBID UNDERWAY 2-5 NOV 79

~~~ 
AVG TOTAL LOAD ING (LOS/DAY ) .299 çØ AVG TOTAL LOAD I NG (LOS/DAY > .255
AVG LOAD I NG (LOS/MAN—DAY ) . 0232 AVG LORD INS < LBS/MAN—DRY ) .0017

_ _ _  ‘ k 9 I2 IG~~~~~~~~B 2 ~~TIME < HOURS) T I M E  < HOURS )

VIGOROUS TURI ID UNDERWAY 5-0 OCT 75 I GALLAT I N  TUGS lb UNDERWAY 3—5 SEPT 79
~~~ AVG TOTAL LORD I P4G (LI5~ DRY ) . $1 3  I ~~4 AVG TOTAL LOAD I NE <LOS/DAY ) - 2*0

RVG LOADING (LBS/MAN-DAY ) .0010 I AVG LOADING (LBS/HAN/DAY ) .0003
ACTUAL CREW

~1 H 1 ~~’
‘4 la IS 20 

- 29 U 54 - - 

1’2 ‘ IB 20
T I ME (HOURS > T I P-IL (HOURS >

FIGURE 72. UNDERWAY TURBID HARDNESS LOADS
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PT HCNRON TUAS I P DOCKS IDE 254-25 MAR 75
100 AVG TOTAL LOADING (LU/DAY ) .022

AVG LOAD I NB (LBS/MAN-PAY) .2002

5-. 50

D
22

. 2  - 4 0 2 IS 20 29
TIME <HOURS)

WHITE SAGE TURBID DOCKS I DE 1 1 — 1 7  RUG 75 FIASOUUI4 TURBID DOCKSIDE 1 1 — 1 7  NOV 79
~~~~ AVG TOTAL LOAD I NG <LPS/DRY > 259 

~~~ AVG TOTAL LOAD ING LOS/DRY ) .472AVG LOA~~lN5 <LBS/MRN-DcPY 5255 AVG LOADING (LBS/MAN—DRY ) .000 1

310 lOS
‘150 110

79 
1’

In

LI
00LO 2 51

-J

ISO

‘-4 5 12 lB �G P4 54 0 12 IS 25 ~
TIME (HOLJPS > TIME (HOURS)

VIGOROUS TURBID DOCKS I DE 20-29 OCT 79 GALLATIN TURBID DOCKSIDE 21—29 SEPT 79
ISO AVG TOTAL LOAD I NG <LPS/DA~~~ .931 290 AVE TOTAL LOAD ING < LBS/DAY ) .99 1

AVG LOADING (LBS/MAN-DAY ) .2223 AVG LOADING ( LBS/MAN/DAY > .0130
ACTUAL CREW

“ 120 220
-J

ISO

-J

90

54 U 13 5 
- 

20 354~~~~~• 
- A - - 

2 
• l~ 

• 39 14
t I MC (HOURS) TIME <HOURS >

FIGURE 73. DOCKSIDE TURBID OIL & GREASE LOADS
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PT HERRON TURBID UNDCAWAY 21—22 .JUNC 79

151 AVIS TOTAL LOADING (LBS/DAY ) Ill
AVIS LOAD INB (LBS/MAN-DAY > .0199

5g..

_ 20

TINE (HOURS)

WHITE SAGE TURBID UNDERWAY 1 1 — 1 3  RUG 79 
- 

FIREBUSH TURBID UNDERWAY 2-9 NOV 75

~~~~~~ 4 AVG TOTAL. LORD I NB (LOS/PAY ) - - 2 14 I ~~ 
AVG TOTAL LOAD ING (LOS/DAY ) . 493

AVG LOAD ING < LOG/MAN-DRY ) .0 1 1 1  AVG LOAD ING <LBS/MAN-DAY > .2 ISO

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~tS~~~~~~~~0 
‘
I ~~ 

-

TIME < HOURS ) TIME ( HOURS )

V I  POROUS TURS ID UNDERWAY 5-0 OCT 75 GRLLAT IN TURB ID UNDERWAY 3-9 SEPT 79

AVG TOTAL LOADING ( LBS/DRY > .033 ~~~~ 
AVG TOTAL LOADING (LBS/DAY > SIB

AVG LOADING (L$S,MAN DAY > .91549 AVG LOPPING <LBS/MAN/DRY > .0151
ACTUAL CREW

TIME (HOURS ) TIME (HOURS)

FIGURE 74. UNDERWAY TURBID OIL & GREASE LOADS
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PT HCRRON GALLEY DOCKS IDE 24-IS MAR 79
~~~~ AVG TOTAL LOAD I NB (LBS/DAY> .23 1

AVIS LORD I NB (LOB/NAN—DAY ) .0229

2202

002

E 

- - 

I2~~~~~~~~~~~~~~~~~ O~~~~~~~~54TIME (HOURS >

I WHITE SAGE GALLEY DOCKSIDE 1 1 - 1 7  RUG 75 FIREBUSH GALLEY DOCICOIDE 1 1— 1 7  NOV 79
?52I9~ AVG TOTAL LOAD I NG (LBS/DRY ) 555 310 AVG TOTAL LOADING (LOS/DRY ) .100I A VG LOAD I NG (L B5/MRN—c’ RV > . 5525 AVG LOADING (LOS/NAN—DAY ) . 9

FE~ 
A~~~~~~~~~~~~~~~~~ I2 ~~~~~~~~ 2B~~~~~~~~9~~~~~ 

I 4 ~~~ j .  i~~~~’ i. ’ fl~~~~~~~TIMI (HOURS > TINS (HOURS)

VIGOROUS GALLEY DOCKSIDE 20-29 OCT 75 GALLATIN GALLEY DOCKSIDE 31—29 SEPT 79
000 AVG TOTAL LOAD I NB < LOS/DAY ) I - saa ~~~~~ AVG TOTAL LOAD I NB (LOS/DAY) 3.091

AVG LORD I NE (LBS/NAN—DAY > - 0959 - 

ACTUAL CREW 
(LOS/MAN/DAY > .0290

I
_ _ _  

- 1 I’2 10 

I 920 

~~ ~~~~~~~~~~~~~~~~~~ 2 l S  ~~~~~~~~~T I M E  (HOURS ) TIME ( HOURS )

FIGURE 75. DOCKSIDE GALLEY OIL & GREASE LOADS
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PT WEAPON GALLEY UNDERWA Y 2 1-22 ..JIJNE 79
3202 AVG TOTAL LOAD I NG (LOS/DAY ) .220

AVG LOAD ING

TIME (HOURS >

WHITE SAGE GALLEY UNDERWAY I 1-13 RUG 75 rIREBUSH GALLEY UNDERWAY 2-5 l-IC1V 75

~~~~ 
AVG TOTAL LOAD I NG (LBS/DRY > ‘1754 

~~~~ 
AVG TOTAL LOAD ING <LOS/DAY ) .29 1

AVE LOADING <LBS.s’MRN-DRY) .0215 AVG LOADING < LBS/MAN-DAY ) .0584

I 2 I ~~~~~
’
~~~~~0 

I 6  iS 24
TIME (HOURS) TIME (HOURS >

VIGOROUS GALLEY UNDERWAY E-O OCT 75 EALLATIN GALLEY UNDERWAY 3—9 SEPT 79

1500 AVG TOTAL LOAD I NG <LBS/DAY > I .596 ~~~~~ 
AVE TOTAL LOADING (LBS/DAY ) 2.929

AVE LOADING (LBS/P-IAN-DAY ) .0252 - AVE LOAD I NG (LBS/MAN/DAY) .0102

ACTUAL CREW

~~‘ 200 BBS

_ 
A ~~~~~~~~~~~~~~~~~~~~~~~~~ 

V
T I  ME (HOURS ) T I P-IC (HOURS >

FIGURE 76. UNDERWAY GALLEY OIL & GREASE LOADS
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FT HCARDN TURBID DOCKS IDE 24-25 MAR 75
7ç AVG TOTAL LOAD ING (LBS/ DAY ) . 007

AVE LOAD I HG (LOS/MAN—DAY ) - 0037

~~~~~~ 30

I: 

- 
12 16 20 

-

TIM E <HOURS)

wi- IITr SAGE TURBID DOCKSIDE 1 1 - 1 7  RUt5 ~~ FIREBUSH TURBID DOCKSIDE 11—1 7  NOV 79
p~~ 

AVG TOTAL LOAD I NG <LB5/Df1Y~ ~~~I 900 AVG TOTAL LOADING <LBS/DRY) .527
AVG LOAD I NG (LBS/MAN-DRY > ~IZJ7 AVG LOADING (LBS/MAN—DAY ) .02054

ISO 902

-J

~~~~~~~

2: 

~~~~~~~~~~~~~~~~~~~~~~~~2 ~~~~ A
~~~~v

5 - IS
III-ir (HOUR~J .> TIME (HOURS)

VIGOROUS TURBID DOCKSIDE 20—24 OCT 75 GALLATIN TURGID DOCKSIDE 21—25 SEPT 75

US AVG TOTAL. LOAD I NG (LBS/DAY ) ISO ~~ 
AVE TOTAL LOADING (LBS/DAY > .559

AVG LOADING (LBS/MAN-DAY ) .006 1 RyE LOADING ~ LBS/MRN/DAY ) .0002

00 0

-J

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2 I
.
S Pk ~~~9

TIME (HOURS > TIME (HOURS )

FIGURE 77. DOCKSIDE TURBID MBAS LOADS
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PT HCRRDN TURS ID UNDERWAY 21-22 JUNE 79
I S AVG TOTAL LOAD I NP (LBS/DRY ) -

AVG LOAD I NB (LOS/NAN—DAY ) - 000 1

12

- 
15 - ~~0 ~~54

TIME <HOURS)

WHITE SAGE TURBID UNDERWAY 1 1—13 PUG 79 - 
FIREBUSH TURBID UNDERWAY 2—5 NOV 75

~~ AVG TOTAL LOADING (LBS/DAY ) .020 200 FiVE TOTAL LOADING < LBS/DRY > .501
AVG LOAD I NG (LBS/MAN—DAY> .0012 AVG LOAD I NG < LBS/MAN—DAY > .0 196

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~HT I
.
E~~~~~~~~O~~~~~~~~HTIME (HOURS) T IME <HOURS )

VI UOROLI5 TUGS ID UNDERWAY 6-0 OCT 75 GPLLAT IN TUGS ID UNDERWAY 3—9 SEPT 75
~~ AVG TOTAL LOADING (LOS/DAY ) .092 ~~ RyE TOTAL LOAD I NG (LOS/DAY> .026

RVS LOAD I rIG (LBS/MAN-DRY ) .0019 AVG LOAD I NE (LBS/MAN/DAY ) .0007
ACTUAL CREW

T I ME ( HOURS ) T I ME (HOURS >

FIGURE 78. UNDERWAY TURBID MBAS LOADS
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PT HERRON GALLEY DOCKS IDE 24—25 MAR 79
1000 AVG TOTAL LOAD I NB (LOS/DAY ) .094

AVG LOAD I NB (LOS/NAN—DAY ) .0100

505

-J
‘-S

_  -

TINE (HOURS )

WHITE SAGE WALLEY DOCKSIDE 1 1 - 1 7  RUG 75 FIRESUSII GALLEY DOCKS IDE 1 1— 1 7  NOV 79
25 RyE TOTAL LOAD I NG (LBS/DRY > .072 

~~ AVG TOTAL LOADING (LBS/DRY ) .091
- AVG LOAD I NG (LBS/MAN-DRY > 5079 AVG LOAD INI (LOS/NAN—DAY ) . 1

ISO 991

7 N
75 10

:: 
9 . 9 1 2  IS ~~ 54 - 

0 12 lU 2o
TIME (HOURS > TIME (HOURS )

VIGOROUS GALLEY DOCKSIDE 20-24 OCT 79 GRLLRTIN GALLEY DOCKSIDE 21—29 SEPT 79
I B AVG TOTAL LOAD I NG (LOS/DRY > . 005 ~~ 

AVG TOTAL LOAD I HG (LBS/DRY ) . 02~7- AVE LORD I NE LPS/NRP-4-DAY > .0000 - AV G  LOAD INE LOS/MAN/DAY) .0002

.0 40

-J
‘.5.

3.

- a 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 24 

- 
54

TIME (HOURS ) TIME ( HOURS >

FIGURE 79. DOCKSIDE GALLEY MBAS LOADS
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FT HERRON GALLEY UNDERWAY 21-22 JUNE 75
79t~ AV G TOTAL LOAD I NG (LBS/DRY ) .030- AVG LOAD ING (LBS/MAN-DAY ) sos-sE

500

IS 20 29
TINE (HOURS>

WH I TE SAGE GALLEY UNDERWAY 1 1 — 1 3  RUG 75 FIAEBUSH GA LLEY UNDERWAY 2-9 NOV TE
ISO AVE TOTAL LOADING (LOS/DRY ) .051 I~~ AVG TOTRL LOADING (LBS/DAY ) . 029

AVG LOADING (LBS/MAN—DAY > .50544 AVG LOAD I NG (LBS/MAN DRY ) . 0009

2~~ . I A v~~

~~~~~~~~~~~~~~~~~~~~~~~~

I
5
2 - l

5
E

.

~~~~~~~

7 
~ 9

T I M E ( HOURS > TIME < I-IOUR5 )

VIGOROUS GALLEY UNDERWAY 5-0 OCT 75 GALL RT IN GALLEY UNDERWAY 3—9 SEPT 79
~ 

AVG TOTAL LOAD ING (LBS/DAY ) .503 55 AVG TOTAL LOAD ING < LOS/DAY > .053
RYE LOAD I NG ( LBS/NP -DAY ) . 0005 RVG LOADING < LOS/MAN/DRY > . 00554

ACTUAL CREW

14 90

3 EU

_  
- 

J~~~~~~~~~~~~~~~~~~ G ~~~~~~~~~ 
-

TIME ( HOURS > T I M E  ( HOURS )

FIGURE 80. UNDERWAY GALLEY MEA S LOADS
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PT HERRON SANITARY DOCKS IDE 254—20 MAR 75
29001 AVG TOTAL LOADING ( LBS/DAY) I .307

AVE LOAD I P-IS (LOS/PlAN-DAY ) .54321

20001

-..- 1 9901

~~ 1 0001

9000

- 
~I B 12 

- 
IS 

- 
20 

- 
214

TIME (HOURS >

WH I TE SAGE SANITARY DOCKSIDE 1 1 — 1 7  RUG 75 FIREOUSI4 SAN I TARY DOCKSIDE 1 1 — 1 7  NOV 75
25991 AVE TOTAL LOADING (LBS/DAY> 8.482 9001 AVG TOTAL LOADING < LOS/DRY ) 79.092

AVG LOADING (LBS/MPH-DRY > 2 9090 AVG LOADINO (LOS/NAN—DAY ) 3.~~~~3

25000 1 2001

_ _ _ _ _ _ _ _ _ _ _

TIME (HOURS > TIME < HOURS >

~~~~~l ~~ ~~ N~ M~
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~~~~~~~
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0CT ~~ 
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21 -29 3EP1 75

—. 
20001
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FIGURE 81. DOCKSIDE SANITARY CHLORIDE LOADS
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Pt HERRON SANITARY UNDERWAY 21-22 PJLINE 79
29000 AVG TOTAL LORD INS (LOS/DRY > 2.509

AVG LOADING (LBS/NAN-DAY > . 4350

20000

-J
‘S

1 9900

U’
I-u

~~ 0000
12
-J
s.d

9000

0
0 ~- 9 12 IS 20 254

TIME (HOURS>

WH I TE SAGE SAN I TARY UNDERWAY I l — I l  PUG 75 FIREOUSH SRN I TARY UNDERWAY 2-9 NOV 75
29520 AVG TOTAL LOADING (LBS/DAY > 90.005 25991 AVG TOTAL LOAD I NG < LBS/DAY > ISO . I ’47

AVG LOAD I NG (LBS/MAN—DAY > 2.2707 AVG LOAD I NG (LBS/MAN-DRY > 5.2229

20001 20001

-J.5—.

9000 5091

Li>
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~~ 10001 1 0991
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-J
I
s.d

9001 • 
E000

_ _ _  - 5
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TINE (HOURS > TIME (HOURS )

VIGOROUS SANITARY UNDERWAY 6-8 OCT 75 GRLLRTIN SAN I TARY UNDERWAY 3—S SEPT 79
25001 AVG TOTAL LOADING (LBS/DAY> 297.573 RYE TOTAL LORD INS <LOG/DRY > 320.575

AVG LOAD I NG (LBS/MAN-DRY > 54 975 5 AVE LOAD I NG (LBS,MRN ~ DAY > 3.54191
ACTUAL CREW

22001 250091 
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1 9001 
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FIGURE 82. UNDERWAY SANITARY CHLORIDE LOADS
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PT HCARON URN ITANY DOCKSIDE 4—IS MAR 79
25000 AVG TOTAL. ~~~~~ I NB (LBS/DRY) .077

AVG LOAD I NB (LOS/NAN—DAY ) .2997

20909

F~
TIME (H~~.01S)

WHITE SAGE SANITARY DOCKSIDE 1 1 - 1 7  AUG 75 FIRCRUPH SAN ITARY DOCKS IDE I l — I l  NOV 75

~~~~~ 
AVE TOTAL LOAD I NS < LBS/DRY > 2.309 

~~~~ 
AVG TOTAL LOAD INO (LOS/DAY ) 15.129

AV E LOADING (LBS~~MRN-DPV > . 2593 AVG LOADINI (LOS/MAN—DAY) .5935

4955 9001

12 IS
_

2 9 3W 2 ~G 
• 2.

TIME (HOURS) TIME (HOURS >

VIGOROUS SANITARY DOCKSIDE 25—24 OCT 79 EALLATIN SANITARY DOCKSIDE 21—25 SEPT 75

6009 
~~~~ LnAD iNs cLBs~ MAN-DRv ) 

I 100Pj AVG- LOAD INS (LS5/MRNfDMY )

~~~~~~~~~ 
_ _ _ _ _ _ _ _

TINE ( HOURS > TIME ( HOURS >

FIGURE 83 • DOCKSIDE SANITARY COD LOADS
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PT HERRON SAN I TRAY UNDERWAY 21-32 JUNE 75
I ~~~~ 

AVG TOTAL LOAD I NB (LOS/DAY ) .019
AVG LOAD I NB (LBS/NAN-DAY ) . I 933

5 2551

29
TIM E (HOURS )

WH I TE SAGE SAN I TARY UNDERWAY 1 1 - 1 3  RL~~ 75 FIACILeH SANITARY UNDERWAY 2—5 NOV 79
~~~~~ AVG TOTAL LOADING <LBS/DRY ) 9.739 9001 AVG tOTAL LOADING (LBS/DRY ) 59.245

AVG LOADING < LOS/MAN-DAY) .2199 AVG LOAD I NB (LBS/MAN—DAY ) . S700

3201

A é I 9 I5~~~~~~~~~ 
_ _ _ _ _ _ _ _ _ _ _

I I ME (HOURS) TI NE (HOURS)

VIGOROUS SAN STAR ! UNDERWAY 0—0 OCT 75 SALLAT IN SAN I TRAY UNDERWAY 3—5 SEPT 79
7V~99~ AV G TOTAL LOAD I NG (LBS/DRY) 37.003 20551 AVG TOTAL LOAD I NG (LOS/DAY > 90 .55 1

AVG LOAD I NE ( LBS/MAN-DRY > - 0202 AVG LOADING LBS/MAW/DAY > . 5222

15001

1 2501

rI 1~100 0500

_____ - 

13 5 • 0 29 i ’ I 2 ’ 11 Z0 24
T I M E  < HOURS ) T I M E  ( HOURS >

FIGUR E 84. UNDERWAY SANITARY COD LOADS
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PT HCRAON TURBID DOCKSIDE 24—25 MAR 75
750 AVG TOTAL LORD I HG (LBS/DAY) . 101

AVG LOAD I NB (LOS/NAN—DAY) .0415

•00

~~~~~4c.

L

IS.

p
54 0 I ?  IS 29 24

T IN E  < HOURS)

WH I TE SAGE TURBID DOCKSIDE 1 1 - 1 7  AUG 75 FINS.U014 TURBID DOCKSIDE 1 1 — 1 7  NOV 79
2500 AVG TOTAL LOADING (LBS/DAY > .733 1 901 AVG TOTAL LOAD ING (LOS/DAY) 2 4 -40AVG LOAD ING ( LBS/MAW-DAY ) ODES AVG LOAD ING (LBS/NAN—DAY)

2555 201 1652
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’

t 1550 010
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~ -4 0 12 IS 22 214 
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I 

GALLATIN TURGID DOCKSIDE 21—25 SEPT 75
1000 AVG TOTAL LOAD ING- ( LBS/DAY > 3. 147 IBUSI AVG TOTAL LOADING ( LBS/DAY ) I - 137
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FIGUR E 85. DOCKSIDE TURBID COD LOADS
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-

4 S Il  10 ~~TINE (HOURS)
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FIGURE 86. UNDERWAY TURBID COD LOADS
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FIGURE 87. DOCKSIDE GALLEY COD LOADS 
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PT HCRRON GALLEY UNDERWAY 21-22 JUNE 75

7500 AVG TOTAL LOAD I NG (LBS/DRY) .900
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FIGURE 88. UNDERWAY GALLEY COD LOADS
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PT HERRON SAN I TRAY DUCKS IDE l’4-20 MAR 79
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FIGURE 89. DOCKSIDE SANITARY DOD LOADS
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PT HCRNOPI TUAB ID DOCKS IDE 29-25 MAR 75oaa AVP TOTAL LOADING (LOS/DRY ) .000
RV5 LOAD I NB (LBS/P~~ 4—DAY) .0340

TIME (HOURS >

WHITE BABE TURBID DOCKS IDE 1 1 — 1 7  AUG 79 FIREUU01I TURBID DOCKSIDE Il — I l  NOV 79
1 921 AVG TOTAL LOAD INS (LBS/DAY > - 479 7~~~ AVG TOTAL LORD I PS (LOB/DRY> I . 00AVG LORD INS (LBS/MAN-DAY ) ~0018 AVG LOAD I NB (LOS/MAN-DRY ) .007B

. 1  
~~~~~~~~~~~~~~~~~~~~~~~~ ‘ A  S 12 1 2 1

T I ME (HOURS) T I NE (HOURS>

VIGOROUS TURB ID DOCKSIDE 29-39 OCT 75 GALLA TIN TURBID DOCKSIDE 25—29 SEPT 75
~~~U AVO TOTAL LOADING ( LBS/DRY ) I .017  lOll AVG TOTAL LOADING < LOS/DRY) .011

AVG LOAD I NO (LBS/MAN—DAY > .9703 (LOP/MAN/DRY ) . 0 5

TIME (HOURS ) TIME (HOURS)

FIGURE 90. DOCKSIDE TURBID SOD LOADS
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I ~i I4ERNON GALLEY DOCKS I DE 254-2S MAR 75
I 9052~ AVG TOTAL LOADING (LBS/DRY ) 1.13 1

AVI! LOAD I NG (LBS/MAN— DAY ) .3312

9050

- TIME (HOURS )

WHITE SAGE GALLEY DOCKSIDE lI - I l  AUG 79 FIRCIUSH ~~~..LEY DOCKS I DE I l—I l  NOV 75
i sss~ AVG TOTAL LOADING (LBS/DAY > 2.5578 2901 AVG TOTAL LOAD ING (LOS/DAY) .I’42

AVG LOAD INS (LBS/MAN-DAY > - 2999 AVG LOAD I NO (LOS/NAN—DAY > .001 1

00102 25682 1901

: 
~2~~~~~~~ IE j0 - 

I 
• I2~~~~~~~~B

’ -

TIP-IC (HOURS) TINE (HOURS>

VIGOROUS GALLEY DOCKSIDE 20-24 OCT 75 EA LLA TIN GALLEY DOCKS IDE 21—25 SEPT 75
7900 AVG TOTAL LOADING (LBS/DAY > 9.923 1 0001 AVG TOTAL LOAD ING (LBS/DAY) 12.7054

AVG LOAD I NG <LBS/MAN—DAY ) .3109 AVE LOAD I NG ( LBS/MAN/DRY ) .1072

~ :: ~ A ::: 
ACTUAL CREW

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

TIME (HOURS) TIM E (HOURS)

FIGURE 91. DOCKSIDE GALLEY SOD WADS
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POINT HERRON

UNDERWAY DOCKSIDE

— 
Galley Sanitary Turbid Galley anitary Turbid

TOTAL M m .  674 31,500 10 152 28,988 150

SOLIDS Av g. 2,191 35,366 100 2,242 35,907 427
(mg/i) Max . 12 ,800 38,500 201 4,540 41,040 1,024

SUSP. M m .  13.5 84 4 72 158 24
SOLIDS Avg. 391 1,422 62 655 7,065 88
(mg/i) Max . 1,300 3,930 166 2,858 17 ,700 197

M m .  5.1 5.7 6.4 5.5 6.5 6.4
pH Avg. 6.3 6.6 7.1 6.1 7.7 7.1

Max . 7.6 7.1 7.9 6.7 8.6 8.6

HARD- Miii. - - 6.8 -
NESS Av g . - - 8.4 - - -
(mg/i) Max . - 11.1 - —

OIL & Mm . 86 - 5.2 71 — 6

GREASE Av g. 1,086 - 687 884 - 67
(mg/i) Max . 2,887 — 2,569 2,250 

- 

— 90

M m .  2 . 9  — <.04 7 - <.04

MBAS Avg. 148.4 — <2.41 144.3 — 21.2
(mg/i) Max . 560. - 13.6 960. 72

CHLOR— M m .  — 13 ,600 - - 14 ,700 —

IDE Avg. - 15,402 — — 17 ,016 —

(mg/i) Max . - 18,000 - — 17,900 -

M m .  1,050 2,740 26 602 2 ,610 141
COD Av g. 2 ,502 5,170 219 4 ,611 10 ,682 -306
(mg/i) Max . 5,190 10,800 623 11,820 18,960 325

M m .  - - - 465 1,050 145
BOD Avg. - — - 2,754 5 ,530 260
(mg/ i) Max . - - - 8,640 14,500 456

TABLE 5 , CONCENTRATION OF CHEMICALS IN WASTEWATER , POINT
HERRON 4 
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FIREBUSH

UNDERWAY DOCKSIDE

____________  

Galley Sanitary Turbid Galley sanitary Turbid

TOTAL Miii. 182 3,636 384 620 1,200 195
SOLIDS Avg. 558 15,197 1,210 872 10,726 989
(mg/i) Max. 1,420 30,160 2,330 1,000 20,200 2,060

S1.JSP. M m .  79 65 20 222 61 25
SOLIDS Avg. 198 417 298 287 282 152
(mg/i ) Max . 331 852 1, 150 356 1, 190 1,360

M m .  3.9 5.5 8.8 4 .6 4.9 9.2
pH Avg. 6.1 7.2 9.8 5.2 6.7 10.1

Max . 10.6 9.1. 10.6 5.4 8.5 10.6

HARD- M m .  - - 9.4 - - 11.2
NESS Avg. - - 15.7 - - 15.5
(mg/i ) Max . - - 37.7 - - 61.0

OIL & Miii .  48.5 - 11 138 — 12.3
GREASE Avg. 106 - 138 197 - 45
(mg/i ) Max . 364 - 700 254 — 318

Miii .  0.09 — 48.0 1.82 - 38
MBAS Avg. 10.5 — 140.7 16.3 — 165.1
(mg/ i) Max . 119. - 242.0 46.0 - 400.

CHLOR- M m .  — 1,400 - - 250 -
IDE Avg. — 8 ,966 — — 4 , 476 —

(mg/i) Max . - 16 , 500 - - 14 , 000 -

M m .  256 <100 290 1,730 <100 180
COD Avg. 873 1,020 848 2 ,202 952 645
(mg/i ) Max . 1, 730 5 , 400 2 ,900 2 , 650 3, 030 1, 650

M m .  - — — 1,000 140 57
SOD Avg. - - - 1,350 619 292
(mg/ i) Max . - — — 1,700 2 ,180 610

TABLE 6, CONCENTRATION OF CHEMICALS IN WASTEWATER , FIREBUSH
1.45 
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WHITE SAGE

UNDERWAY DOCKSIDE

_____________  

Galley Sanmtary Turbid Galley Sanitary Turbid

TOTAL M m .  135 19,968 87 268 3,610 42
SOLIDS Avg. 964 35,745 223 3,919 32,300 369
(mg/i) Max . 2 , 160 82 , 400 560 25 , 000 42 , 500 1, 780

SUSP . M m .  66 260 20 62 516 15
SOLIDS Avg.  321 1, 253 71 1, 746 1, 770 67
(mg/i ) Max . 1, 050 4 , 990 138 12 , 100 4 , 160 338

Mi ii .  5 .2  6.8 5.3 4 .4  7 .9  6.3
pH Avg.  6.2 7.8 7.1 5.5 8.2 7.5

Max . 7 .3  8.9 9.5 7 . 2  8.5 10.2

HARD— M m .  - - 9 . 9  - - 12.0
NESS Av g.  - - 16.6 - - 19.8
(mg/i) Max . - 44.1 — — 36.7

OIL & M m .  31 - 13 169 - 26
GREASE Avg . 255 - 83 766 - 112
(mg/i ) Max . 535 - 146 2 ,100 — 238

M m .  0. 14 - 0.36 11. — 0.10
MBA S Avg.  52.2 - 8.83 110.3 - 16.6
(mg/i) Max . 118. - 46. 491 - 118.

CHLOR— Mi - 15 , 000 - - 10 , 500 —

IDE Avg. - 18 , 773 - - 16 ,087 —

(mg/i) Max . - 22 , 500 - - 19 , 500 —

M m .  140 235 <15 222 1, 090 125
COD Avg.  1, 538 1, 775 257 6 , 458 2 , 079 392
(mg/i ) Max . 3 , 424 3 , 780 480 41 , 900 5 , 380 2 , 000

Mi — — - 880 170 50
ROD Avg.  - — - 4 , 564 1, 069 254
(mg/ i) Max . — — — 26 , 000 1, 800 1, 320

TABLE 7 , CONCENTRAT ION OF CHEMICALS IN WASTEW ATER , WHITE SAGE
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VIGOROUS

UNDERWAY DOCKSIDE

- ____________  

Galley Sanitary Turbid Galley anitary Turbid

TOTAL M m .  414 29,100 69 158 7,470 68
SOLIDS Avg. 1,306 35,096 770 3,175 20,648 389
(mg/i) Max. 4,240 39 ,400 7,406 28,700 35,500 1,474

SUSP. M m .  104 339 16 192 154 15
SOLIDS Avg. 674 55~ 91 2,353 504 259
(mg/i) Max . 1,752 1,418 312 32,500 1,380 4,340

M m .  4.1 7.4 6.0 4.0 7.4 5.7
pH Avg. 7.6 7.9 8.2 7.3 8.1 7.2

Max . 11.5 8.5 10.5 11.3 10.7 10.1

HARD- M m .  - - 6 - - 5.2
NESS Avg. - - 13 - — 12.9
(mg/i) Max. - — 26 — - 23. 0

OIL & Miii. 32 — 23.2 58 — 19.4

GREASE Avg . 311 - 95.1 410 - 58.9
(mg/i ) Max . 1, 082 - 267 . 1, 880 — 111.0

M m .  0.04 - 0.24 <0 .04 — 0.27
MBAS Avg.  0.585 - 9.37 <0 .09 - 16.6
(mg/i ) Max . 4.85 - 64.0 0.46 - 71.0

CHLOR— M m .  - 14 , 750 - — 3 , 000 —

IDE Avg . — 17 ,172 — - 10 , 026 —

(mg/ i) Max . — 18 , 500 — — 18, 000 —

M m .  1, 000 700 125 1, 000 300 125
COD Avg. 4 ,200 2 , 271 338 3, 635 2 ,017 349
(mg/i) Max . 11, 700 5 , 300 800 10 ,200 4 ,900 860

M m .  - - - 280 100 87
DOD Avg. — — — 2,156 397 201
(mg/i) Max . 

— 
- - 

-- 
7 ,000 990 

— 
353

TABLE 8, CONCENTRAT ION OF CHEMICALS 1N WASTEWATER , VIGOROUS
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GALLATIN

UNDERWAY DOCKSIDE

_____________  

Galley Sanitary Turbid Galley ianitary Turbid

TOTAL M m .  266 7,120 120 92 3,780 50
SOLIDS Avg. 2,124 21,811 199 1,172 20,663 165
(mg/i) Max . 10,800 39,200 400 14,950 40,200 717

SUSP. M m .  30 170 12 20 70 3
SOLIDS Avg. 835 773 63 824 571 47
(mg/i) Max. 4,520 2,000 134 3,300 3,500 128

M m .  4.2 6.4 6.0 4.9 5.9 6.1
pH Avg. 7.89 7.81 7.01 6.76 7.71 6.78

Max . 10.5 8.5 8.4 9.4 8.6 10.3

HARD- Miii. - - 38 - - 8.6
NESS Avg. - - 59.2 - - 24.2
(mg/l) Max . - - 84 - 359.6

OIL & Miii. 55 - 30 50 — 22.9
GREASE Avg. 332 - 121 304 - 99
(mg/i) Max. 976 - 207 3,970 — 170

Miii. <.04 — 0.38 0.04 - <.04
MBAS Avg. 6.01 - 5.16 2.66 — 1.1
(mg/i ) Max . 65.0 - 26.0 32.25 - 6.40

CIILOR— Miii.  - 3 , 000 — - 7 , 000 —

IDE Avg. - 12 , 864 — - 10 , 820 —

(mg/i)  Max . - 22 ,500 - - 27 ,300 —

Mm 105 420 105 260 260 92
COD Avg. 2 ,349 1, 948 255 3 , 881 1, 728 250
(mg/i) Max . 10,620 6,080 450 20,000 8,300 520

M m .  — - - 150 80 45
ROD Avg. - - - 1,259 408 196
(mg/i ) Max . — - - 8,850 1,440 770

TABLE 9, CONCENTRATION OF CHEMICALS IN WASTEWATER, GALLATIN
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4. 
•
DISCUSSION

If anything is apparent from this study , it is the lack of

uniformity in water consumption and waste water characteristics .

Not only Is It Impossible to develop meaningful average data

that  would be applicable to the entire Coast Guard , It is also

dif f icu l t  to develop patterns s wi thun similar types of ships or

similar duty of d i f fe ren t  types of ships.

In this study , three types of ships were sampied*, one was

the “whi te hull” patrol cutters , the larger ships capable of - 
-

prolonged operation at sea. Another was the “black hull” buoy

tenders , work boats that normally return to dock at night or stay

at sea for shorter time periods . The third was the small patrol

boat, that is normally at the dock , going out mainly for search

and rescue or limited patrol duty. Of the “white hulls” and

“black hulls” , two in each category were sampled . Only one pa-

trol boat was sampled , but there are no other boats in its cate—

gory to compare.

The program attempted to examine each ship in its normal

duty situation , so that the data would be representative of the

regular flow patterns . However , each ship was sampled for a

very short period in its entire lifespan , and it is Impossible

to assess how accurately the data represents the true picture.

* The graphs in the previous section were arranged to facilitate
comparison . The POINT HERRON patrol boat stood alone at the
top . Next were the two “black hulls ” , the FIREBUSH and WHITE
SAGE. At the bottom were two “white hulls” , cutters, the
VIGOROUS and GALLATIN.
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With this caveat , the discussion and evaluation of data will

assume that the observed data is representative of normal ships’

activi ty.

a. Crew Size

Dockside , three of the five ships show a wide variation in

crew size. The POINT HERRON, FIREBUSH, and VIGOROUS are clearly

“day boats”, with half to two-thirds of the crew coming on board

in the morning around 0700 hours, and leaving in the evening,

around 1700 hours . Such ships would have far less “domestic”

activity than ships on which most of the crew live. The WHITE

SAGE and the GALLATIN are such ships. On the latter , about 80%

of the crew stays on board.

Even on Underway status , the ships may not have a constant

crew size. Normally, the POINT HERRON goes out only for search

and rescue , and the FIREBUSH works hours of a regular working

day. Those ships which go on short or long patrols may vary in

crew size on board, as they visit other ports or engage in vari-

ous other activities .

Thus , a cutter is rarely a ship with a uniform diurnal crew

size. This causes substantial variations in water usage and

waste water flow, as can be seen in the following data.

d. Water Useage and Waste Water Flow

Average fresh, salt and waste water flow data derived from
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the graphs in Figures 13 to 52 are summarized on Table 10. Flow

figures were rounded to the nearest whole number and the data is

presented In gallons per hour and in gallons per man per day .

There is no consistant relationship between hydraulic flow and

ship size or type. Furthermore , the hydraulic data is inconsis-

tent from ship to ship even when reduced to a “per man” basis .

This lack of uniformity is shown statistically in Table 11, which

presents the mean and standard deviation of a comparison of flow

data in gallons/man/day for all ships sampled . In all cases , the

standard deviation ms very large when compared to the mean . For

fresh and salt water flow , the standard deviation is large and

sometimes approaches the mean .

Differences in water usage (fresh and salt water flow) per

man does not seem to relate to either crew size or ship class.

The GALLATIN , the largest of the ships sampled , had the smallest

fresh water flow of all ships (31 gal/man/day dockside , and

36 gal/man/day underway). The FIREBUSH , a black hulled buoy

tender , had the largest (94 gaj./man/day dockside and 68 gal/man/

day underway) .  Although the decks of the FIREBUSH are hosed down

with fresh water while underway , this practice would not account

for the high fresh water usage dockside .

For salt water use , the GALLATIN averaged the highest (153

gal/man/day dockside and 805 gal/man/day underway ) and the WHITE

SAGE the lowest (14 gal/man/day underway and dockside) . The

very high salt water usage on the GALLATIN while underway can

be partially attributed to the engine cooling water being metered
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along with other salt water systems . Cooling water is not metered

on other ships . Since the flow of cooling water alone Is not

known , there was no way of subtracting this flow from metered

.5 salt water readings . This cooling water does not account for

high salt water usage dockside , however .

Table 12 summarizes the average daily water usage and waste

.5 
water flow for all ships sampled . These daily averages were cal-

culated by multiplying the average flow in gallons per hour by

24 hours . Waste wa ter generation is compared to water usage in

Table 13. Percentages were calculated by dividing the total daily

waste water flow by the daily total salt and fresh water usage
.5 

for each ship, and multiplying the result by 100. The figures

Indicate that the ships’ waste systems generally receive a high

percentage of the total water usage. Again, the GALLATIN is an

exception due to its high salt water usage.
- 

The hydraulic composition of waste water is summarized on

Table 14. The percentages presented on this Table were generated

by dividing the daily flow of each individual waste system (taken

from Table 12) by the total daily waste water flow and multiplying

the result by 100. There are wide variations in hydraulic corn-

position among the different ship classes, but the data is fairly

consistent when compar ing docks ide and underway data for the same

ship, particularly for the three larger classes. The sanitary

system generates the bulk of waste water flow for the FIREBUSH,

VIGOROUS and GALLATIN. On the WHITE SAGE the turbid system pro-

duces the most , and on the POINT HERRON it is the galley .
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WASTE WATER GENERATION

PERCENTAGE OF WATER USAGE

WHITE FIRE-

SAGE BUSH V IGOROUS GALLATIN

DOCKSIDE 83 90 103 20

UNDERWAY 84 86 67 4

TABLE 13. COMPARISON OF WASTE WATER GENERATION TO WATER USAGE
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The two smallest shies in the study showed greater variation between

dockside and underway operations . Thrbid and galley systems to-

gether received close to 90% of the total daily waste water flow

dockside for the POINT HERRON , but all systems received an equal

amount of waste while underway . On the WHITE SAGE , the turbid

system received 51% of the daily waste water flow while dockside.

As with the POINT HERRON, the underway waste water flow was

equally distr ibuted to all systems on the WHITE SAGE .

.5 c. Chemical Composition of Waste Water

Average chemical loads derived from the graphs in Figures 53

to 91 are summarized on Tables l~ 16 and 17, whIch group the data

into sanitary , turbid and galley waste collection systems , re-

spectively . The loads are given In pounds/day and pounds/man/

day . Statistical analyses were run on data In pounds/man/day

to compare the average chemical loading per man among all ships

sampled. The results of these analyses are presented in Tables

18, 19 and 20, grouping the data into sanitary , turbid and galley

systems , respectively .

Data from the POINT HERRON was excluded from many of the

statistical calculations because these loads were sometimes

orders of magnitude smaller than loads from the other ships.

An asterisk (*) indicates when POINT HERRON data were not used.

The likely reasons for the POINT HERRON’s inconsistancy are

its small crew size and irregular waste generation.
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Dockside and underway means compare closely for sanitary

chemical loading (Table 18), indicating that chemical loads col-

lected by sanitary systems are effect ively the same whether under-

way or dockside. The same can be said for turbid chemical loads

(Table 19), but not for galley loads (Table 20). In general,

galley chemical loads are smaller underway than dockside, par-

ticularly for total and suspended solids.

The small standard deviations relative to the means for

sanitary loads (Table 18) indicate that chemical loads received

through the sanitary collection systems are somewhat comparable

on a per man basis among the four larger ship classes . This sit-

uation is true for total solids, suspended solids , pH and chlor-

ides. Chemical oxygen demand (COD) and biological oxygen demand

(BOD) have standard deviations around 50% of the mean , and there-

fore cannot be predicted with as much confidence as the other

parameters .

Standard deviations for turbid and galley chemical loads

are generally a high percentage of their respective means, and

at times exceeded the mean . This situation indicates that chem-

ical loads received by turbid and galley collection systems can-

not be confidently predicted on a per man basis among the differ-

ent ship classes .

Chemical loads from all three systems were totalled and

presented in Table 21 in pounds/man/day . Statistical analyses

were run on this data to compare loadings among the different

classes of ships . Table 22 presents the resul.ts of these analyses ,
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and again, POINT HERRON data were left out of many of the calcu-

lations. The standard deviations are generally small relative

to their means , implying a better population of data. Excep-

tions are MBAS and hardness loads, but these parameters have

very small loads and therefore are more prone to error. In addi-

t ion, hardness tests were run on turbid wastes only , and so

do not benefit by totalling ‘loads from all systems .

The percent composition of daily chemical loads delivered

by the separate waste water ~ol,1ect ion systems were calculated

and presented in Table 23 Total solids and suspended solids

were the parameters whose precent composition of the three sys-

tems were most consistent .’ For total solids , the sanitary sys-

tern delivered roughly .95%~gt the daily load. This system also
-1 -

~~ 
-

collected the bulk ot .s~~ pen4ed solids loading , about 70%, while

the galley and turbid’.~~ystems’ delivered roughly 20% and 10%

respectively . - 
- -

No real comparisons àould be made for hardness and chlorides ,

because these tests were run on a single collection system . But

this procedure was fo~],oweg because most of the hardness load is

expected to come fro~ ’tjie turbid waste system , and most of the

chloride load from -the- sani.t.ry system .

The galley system collected about 65% of the daily oil and

grease loading, and the tu,rbid system made up the remaining 35%.

The FIREBUSH deviated from this general trend. Roughly 75% of

the load was contributed by the turbid system , and 25% through

the galley system. Tl~e FrEEBUSH also showed percent composition
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of BOD loads independent of the other ships. About 88% of the

BOD is delivered by the sanitary system, 11% by the turbid system

and 1% by the galley system . All other ships had about 60%, 30%

and 10% of the daily BOO load contributed by galley , sanitary and

turbid systems, respectively.

Percent composition of MBAS loads vary greatly from ship to

ship, but prove to be fairly consistent underway and dockside for

the same ship. COD was the only parameter whose percent composi—

tion of daily loads were not consistent for underway and dockside

operat ions .

d. Comparison of Domestic Sewage

The chemical composit ion of shipboard wastes obtained in this

study was compared to that of typical domest ic sewage. Table 24

summarizes this data for total solids , suspended solids , cblor —’

ides, oil and grease , COD and BOO. All concentrations of contami-

nants are in mg/i. The domestic sewage composition listed here

is considered to be relatively strong . The data indicates that

shipboard wastes are much stronger than domestic wastes. In the

case of chlorides , they may be 100 times stronger. Oil and grease

— was the one standard parameter where shipboard concentrations

were somewhat consistantly below domestic values.

e. Correlation of SOD to COD and Suspended Solids

The biological oxygen demand (BOO) of waste water is rou-

tinely monitored as a way of determining the strength of the

170



___ -

TYPICAL DOCKSIDE
COMPOS IT ION

PARAMETER OF DOMESTIC POINT WHITE FIRE- VIGOR- GALLA-
(mg/i) SEWAGE HERRON SAGE BUSH OUS TIN

TOTAL SOLIDS 1,225 4 ,906 11,201 2 ,916 9,690 13,342

SUSPENDED SOLIDS 350 1,066 915 258 725 556

CHLORIDES 92 
• 
1,745 5,130 3,644 4,366 6,821

OIL-GREASE 150 441 197 9 88

COD 1,000 3,377 2 ,036 903 1,639 2,101
______________________________ - ___________________ __________________ ______________ ______________ —s

BOD 350 1,962 1,299 564 622 599

UNDERWAY

TOTAL SOLIDS 1,225 10,666 13,208 11,598 19,595 18,397

SUSPENDED SOLIDS 350 546 560 376 444 880

CHLORIDES 92 4,312 6,763 6,705 9,375 10,472

OIL—GREASE 150 550 97 31 79 115

COD 1,000 2 , 348 1, 127 978 2 , 039 2 , 303

BOB 350 - - - - -

TABLE 24. COMPARISON OF SHIPBOARD WASTE WATER TO TYPICAL
DOMESTIC SEWAGE
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waste water and to check that  treatment meets existing standards

for waste removal. Unfortunately , this tes t involves f ive days

of incubat ion and is therefore time consuming and cos tly. If

it could be shown that there is a strong correlation between

BOD and cheaper , quicker tests such as chemica l oxygen demand

(COD) or suspended solids , BOB tests could be replaced as a

routine requirement .

The results of chemical analysis run on dockside samples

from the GALLATIN were examined, and BOB was plot ted versus COD

and suspended solids . These graphs are presented in Figure 92.

The three graphs on the left show BOB plotted versus COD for

sanitary , turbid and galley waste water . The three graphs on

the right depict BOD versus suspended solids. The correlation

coefficient for each graph was calculated and noted above each

graph . This coefficient is a numerical estimate of how closely

the two parameters are related to each other . A coefficient of

1.000 would indicate a very strong correlation . A coefficient

of .500 would indicate a good correlation , while anything below

.250 would show essentially little correlation .

Table 25 summarizes the correlat ion coef ficients of all 6

graphs . The Table shows that BOD does not correlate with COD,

and has a weak correlation with suspended solids. This limited

study seems to indicate that the tes t for BOD cannot realisti-

cally be eliminated as a monitoring tool for waste water .
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FIGUR E 92. CORRELATION OF BOD vs. COD AND SUSPENDED SOLIDS
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CORRELATION
PARAMETER COEFF IC lENT

BOD vs. COD
Sanitary .042
Turbid .034
Galley .079

BOD vs. SUSPENDED SOLIDS -
Sanitary .202
Turbid .248
Galley .300

TABLE 25. CORRELATION OF BOB vs. COD AND SUSPENDED SOLIDS
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1. Statistical Analysis

An effort was made to evaluate the water flow data for

statistical regularity. Most statistical testing between groups

of data (e.g. water flow rates for different ships) depends on

the assumption that the samples are drawn from the same parent

population. An attempt to see statistical relationships between

the data for different ships for water flow data was found to he

fruitless , even when data was reduced to a normalized flow/man

basis and even when the data were grouped separately (dockside -

underway). This is probably so, because of the wide disparity

in crew function and mission for the different samp les .

A comparison of average water flow/man day (for each)

was attempted statistically , again with no meaningful results ,

-probably because we do not understand the underlying statistical

relationships that may be relevent.

Finally, a regression analysis was done on the cumulative

water flow data from each source for each ship. The cumulative

flow data was analyzed from the standpoint of a linear model

and the distribution of the data. It is apparent from examina-

tion of the related cumulative water flow data, that there is

an appearance of linearity in many cases, however , there is a

wide disparity between the maximum and minimum cumulative flow

data points . This great dispersion (probably exaggerated by

the relatively small number of samples) indicates that it is

unlikely that any statistical meaningful result would be ob-

tained . This was found to be true
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Regression analyses were done on the cumulative flow data

using the median values and a weighted combination of all values

at a given time as the estimator of the point value. The analy-

sis was done to:

1. test for linearity — that is a straight line (with a

zero origin) a reasonable approximator of the flow

from these sources, and,

2. to test for the fidelity of the presently computed

averages as estimators of total flow.

For both analysis , the variance ratio test (F test) was used.

The results of these tests are shown in Table 26. The degrees

of freedom for these tests were calculated to be 46 , 96 for

the linearity test and 1, 96 for the test of the hypothesis that
• all values came form the -same parent population. The F (46, 96)

and F (1, 96) values for 95 percentage points (5% level of sig-

nificance) are shown on Table 26. As seen in this Table, the

tests for linearity were in many cases below the level of sig-

nif icance (Fcaic <Ft5t ) at the 95 percentage point (5% level

of significance). On the other hand, the calculated F values

for the distribution of the total data set are all very much

larger than the test values, even at 99.9 percentage point

level. Thus, there is no discernable statistical regularity

to the data that would Imply the data was from a parent popula-

tion of common distribution.

In summary, It appears that a linear model for average

cumulative flow may be valid. A model of this sort could be

based on average or peak flow depending on the consequences
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_ _ _ _

of overload on a short term basis. On the other hand, the

data shows that there is a wide variability in the input at a

given instant and that it is not possible within the framework

of the available data to predict or to develop a model that

predicts the instantaneous system load with confidence.
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DOCKS IDE 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SANITARY TURBID GALLEY

_ _ _ _ _ _ _ _ _ _  
____  

Reg~r. Lin. Regr. Lin. Regr.

GALLATIN 1.44 
— 

2505 .88 1169 6.28 8449

FIREBUS}1 1.87 3094 .297 47 0.229 87

WHITE
SAGE 2.09 1486 1.47 78 0.6 47.9

VIGOROUS 8.87 6846 2.72 1790 0.76 794

POINT
HERRON * * * * 5.]]. 3580

UNDERWAY

SANITARY TURBID I GALLEY

_ _ _ _ _ _ _ _ _  Lin. Regr . Lin. Repr ,. Lin . Regr .

GALLATIN 4.29 1100 1.37 207 2.39 4020

FIREBUSH 4.6 1038 2.3 2107 0.54 655

WHITE
SAGE 3.28 468 2.7 317 2.3 1869

VIGOROUS 13.6 2258 0.485 1089 14.7 8807

POINT
HERRON 12.02 6641 13.2 4531 15.5 

— 
7877

Linearity - F(46, 96) — 1.38
Regression — F(1, 96) — 3.94

* too little data to evaluate

TABLE 26. CALCULATED F BATIONAL FOR LINEARITY AND
STATISTICAL REGULARITY OF FLOW.
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g. Comparison with Other Studies

The studies on ship ’s waste waters are few, and the data

on flow characteristics is meager. In most cases the data was

directly related to the performance of a particular treatment

system with more post-treatment data than pre—treatment informa—

t ion.

General Electric (1971), in their development test of their

“electrochemical treatment process”, presents raw waste water

flow and chemical data from the U.S. Army hopper dredge GERIG.

Only one f igure and summary data is given (Figure 93) and there

is no reference to the number of data points that went into this

summary . For comparison, the GREIG is 351 feet in length with a

crew of 97 persons . The ship operates three shifts a day , seven

days a week with three meals a day .

In the study, the General Electric equipment was sized to

waste water characteristics of the USCGC SASSAFRAS . However , a

Coast Guard ship was not actually used in the demonstration test

becuase of “unpredictable operat ing schedule” . The operations data

is not given in the General Electric Report.

In 1965, the U.S. Navy Marine Engineering Laboratory pub-

lished findings on Quantities and Properties of Sewage from

Naval Vessels (Jakobson and Posner , 1965), but this study con—

cerned itself only with sanitary waste. Based upon three ships

over a 30—day period , one with 40 men and the other two with
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~ oo 0200 o.~oo o600 0800 1000 1700 1400 1600 1800 2000 2200 741$)
TIME , hours

Parameter Average Ran ge

Flow 2500 gal/day 0-8. 9 gal/rn in

Total Oxygen Demand , ppm 890 175-2300

Biochemical Oxygen Demand, ppm 650 175-880

Total Suspended Solids , ppm 600 125-1400

Total Volatile Suspended Sol ids , ppm 450 90-1200

pH 7.8 6.9-8. 5

Conductivity ~.i mhos/cm 21000 9000-38000

FIGURE 93. Summary Influent Hydrograph and Wastewater Characteristics.
U.S. Army Dredge GERIG. August 1969 (General Electric Co. 1971).
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20-30 men each, the per capita flow averaged 13.1 G.P.D., rang-

ing between an average maximum of 17.0 and an average minimum of

11.3, for a difference of 5.7 gallons per capita per day . Thus

the flow can range 43.5% of the mean flow . These figures were

based on flush water flow recorders .

Peak flow was between 0500 and 0900 hours and between 2100

and 2300 hours , with peak rates between 200 to 300 percent of

the daily average . If a number of personnel were on liberty ,

another peak occurred between 2400 and 0 100 hours .

Waste water parameters were measured on a fourth ship,  so

that there is no correlation wi th  flow . Thames River flush water

values were taken , but it is not clear how these related to

f ina l  averages . The summary data from the report is shown in

Table 27. We have multiplied the chemical data by the average per

capita flow to obtain loading data which could be compared to the

data in this study .

The Coast Guard test of a proprietary waste trea tment system ,

= (Schaller , et al .,  1971), on the 210A USCGC ALERT (WMEC-630)

used a device sized for a total hydraulic flow of 1750 gal/day .

With a crew of 50 men , the only flow data given for operational

parameters is 35 gal/man/day , or 2 .9  gal/mm ., , over a ten hour

flow period .

The design data for the ALERT system was based upon the

SASSAFRAS system , as both ships had similar size crews (60 vs.

50 , respectively).  Experience rapidly showed that the hydraulic
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TABLE 27

SUMMARY OF THE PROPERTIES OF SEWAGE

FROM A NAVAL VESSEL

Est imate  Loading
Per Cap~ta*

Per Capita Flow , GPD Max . 17.0 -

Per Capita Flow , GPD M m .  11.3 -

Per Capita Flow , GPO Av. 13.1 —

Suspended Solids , Mg/i Av. 236 11.7 gm

Biochemical Oxygen Demand , PPM Av. 102 5.1 gm

Coliform Dens ity  Index , MPN per 4.8 X 10~ —

100 ml, Geometr ic , Ày .

Settleable Solids , Mi/i Av. 5.4 .3 gm

pH, Av . 7.38 —

Nitrogen as Ammonia , PPM Ày . 15.2 .7 gm

N itrogen as N it r a t e , PPM Av. 12.5 .6 gm

Nitrogen as Nitrite , PPM Av. 0.01 .4 mg

Nitrogen , Organic , PPM Av . 112.1 5.6 gin

Nitrogen , Total , PPM Av. 127.3 6.3 gin

Total Solids , PPM Av. 33,000 1636.2 gm

Volatile and OrganFc Solids, PPM Av . 5,825 288.8 gm

Dissolved Oxygen , PPM Av. 5.38

* As per our calculations, multiplying chemical data by

average per capita flow.
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load on the ALERT was greater than anticipated , the log record-

ing approximately 5000 gallons per day , where as the SASSAFRAS

system ran only 1500-2000 gallons per day .

Following a comparison inventory of fixtures of both ships

the authors concluded that estimating hydraulic loading solely

on the basis of per capita contribution is invalid , and that

the waste water flow is a function of both the crew size and

the number of water using facilities.

Although not so stated in the report , it should be noted

that the SASSAFRAS and ALERT are two different types of ships,

and this influences the flow more than the number of fixtures

or men. The SASSAFRAS is a buoy tender , and generally returns

to base at the end of a working day . The ALERT Is a medium

endurance cutter, with a high percentage of live—on—board

personnel.

During the test, average RODS of the influent was 954 mg/i.,

and suspended solids averaged 793 mg/i.

Another report giving waste flow, without citing the

source of the data (Rosenbuch , 1973), lists the following

per capita body waste.
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Minimum Maximum Average

urine 1198 gin 1530 gin 1416 gm.

feces 75 180 170

paper 18 . 100 34
TOTAL 1291 gm 1810 gin 1620 gin

Ten percent of these weights are solids. The other

characteristics of waste are:

BOD 100 — 1000 mg/i (0.2 lb/man-day)
Soluble BOD 300 - 6000 mg/i
Suspended Solids 200 -1100mg/i
Coliform bacteria 107—108/100 ml .
Toilet waste 20 — 50 gal/capita/day
Combined waste 55 - 100 gal/man/day

The General American Transportation Corp. (Heeney , et al.,

1974), tested a physical—chemical marine sanitation system , basins

133 liters (35.13 gal) water use per man per day on data from the

Bioastronautics Data Book (Webb , 1964). Another prototype test

system on board the US~GC RED BEECH (White, 1975), was sized to

treat 1440 gal/day for a crew of 34, or nominally 42.4 gal per

man per day . In shipboard test the COD concentration averaged

498 ppm , but flow rates are not given .

L -1.. ~~~~~~~~~~~~~~~~~~~~~
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5. SUMMARY AND RECOMMENDATIONS

In summary , the hydraulic and chemical data compiled in

this study show little consistancy from ship to ship, even if

the black-hulled buoy tenders and the white-hulled cutters are

grouped separately . Water usage and waste water flow was par-

ticularly inconsistant and appeared unrelated to crew size and

ship function . Chemical loads of the individual collection

systems were also eratic , but when these loads were combined to

give total daily loads per man , the data became more compara ble

from ship to ship.

Since chemical loads can be predicted with greater confidence

when collected at the end of a day , and since waste water flow

is so eratic throughout the day , a treatment system designed

to handle wastes in “batches” would be more desireable than a

continuous treatment system . Prolonged holding periods with

current wastewater flow is impractical , as large volumes of

wastewater will accumulate and shipboard storage would be insuf—

ficient . Water saving devices should therefore be incorporated

into the collection systems . Recommended treatment systems and

water saving devices will be further discussed at the end of

this section .

Hydraulic data show that a high percentage of water usage

appears as wastewater . This allows water supply meter readings

to be used to estimate total waste water quantity .

The hydraulic composition of the three systems (percentage

of total waste water delivered by each collection system) was

effectively the same f or dockside and underway operations. The
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same can be said for chemical loading .

The sanitary system consistenly delivered most of the total

and suspended solids loads. The turbid system delivered very low

percentages of chemical loads for all parameters except hardness

and MBAS . However , the total loading of these parameters were

small , in the range of one one—hundredth to one one—thousandth of

a part per million . The low delivery of chemical loads from the

turbid collection system indicates that this waste water may by-

pass the treatment system without adversely impacting the re-

ceiving waters if discharged while underway. This alternative

to shipboard treatment would eliminate a significant volume of

waste water to be held on board.

In general, shipboard wastes were much stronger than typi-

cal domestic wastes . Ship treatment systems which are adapted

from domestic systems may encounter difficulty if not designed

for the additiona l load .

From the results of this study , the following recominenda-

tions may be made concerning the treatment of shipboard wastes :

1. A “batch” treatment system should be employed to treat

waste water on board , since wastes collected over a

period of time make chemical loads more predictable .

2. Reduce the volume of waste water delivered by the col-

lection systems . Waste water reduction can be accom-

plished by discharging turbid water without treatment ,

reusing turbid water in the sanitary system , and using

water saving devices such as self—closing faucets and

reduce—flow shower heads .
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3. Use a physical—chemical treatment system on board ,

rather than a biological system . Since flow is very

eratic and there are periods of no flow, a biological

treatment system would prove impossible to maintain.

4. The waste water should receive secondary treatment.

Tertiary treatment seems too extensive for discharge

into a harbor or ocean. Secondary treatment could be

accomplished by filtration or using flocculants . The

treated wastes should be dis infected before being dis-

charged .

5. The data does not substantiate any reliable average

value to be used in designing ship waste treatment

systems . If a conservative total waste water number

was required for planning , 80 gal/man/day underway and

110 gal/man/day dockside would seem appropriate , using

current waste water systems . However , this number must

be evaluated in terms of the ship size and mission .

Guidelines are:

a. Large patrol cutters will produce less waste water

per man than smaller patrol cutters.

b. Large buoy tenders will produce more waste water

per man than small buoy tenders.

It is apparent that ship waste water treatment can not be

broadly categorized , but that each ship size and type represent

individual variations .
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APPENDIX A

Engineering Drawings

For

Modifications to Ships’
Water and Wastewater
Systems, to Accomodate
Metering and Sampling
Devices

UNITED STATES COAST GUARD CONTRACT

DOT — CG 41342-A

SURVEY, ANALYSIS AND EVALUATION OF DOMESTIC

WASTEWATERS ON COAST GUARD VESSELS
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VIGOROUS (WMEC 627)
SANITARY WASTE SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

- CONTRACT P~O. DOT - CO 4 1 3 4 2 - ADATE OCT. 8 ,1974 SCALE-NONE
- H O L 2 M A C H E ~~ , M c L E N D O N  • n d  M U I ~~ I L L  MELVILLE. N. ‘V.

H2M C RP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N. J.
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V1GOROUS (WMEC 627)
SANITARY WASTE SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 ( 3 4 2 - ADATE OCT. 8 ,1974 SCALE- NONE
H O L Z M A C H E ~~ . M c L E N D O N  • ø d  MU~~ I F L L  MELVILLE. N. V.

H2M CORP. ENVIRONMENTIL ENGINEERS and SCIENTISTS NEWTON. N. J.
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VIGOROUS (WMEC 627)
TURBID WATER SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANA$XSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 13 4 2 .A
DATE OCT. 1,1914 SCALE-NONE

H O L Z M A C H E R  U c L E N D O N  . c d  M U ~~ ft E L L  MELVILLE, N. V.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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VIGOROUS (WMEC 627)
TURBID WATER SAMPL E POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES . COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 1 3 4 2 - A

DATE-OCT.8,1974 SCALE NONE

• H O L Z M A C ~ $ E R , M C L E N D O N  a n d  M U R R E L L  MELVILLE. N. V.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON , N.
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VIGOROUS (WMEC 627)
GALLEY WASTE SAMPLE POINT

DE°ARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WAT ERS
CONTRACT NO. DOT - CO 4 1 3 4 2 - A

DATE-oc’r.e,1974 SCALE NONE
) 4 O L Z M A C H E R  M c L E N D O N  a n d  M U R R E L L  MELVILLE, N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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VIGOROUS (WMEC 627)
GALLEY WAS TE SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 - ADATE_ Oct 8 ,1914 SCALE NONE

H2M CORP (IO L Z M A C H E R ,  M e L I N O O N  M U R R E L L  MELVILLE, N. Y.
• ENVIRONMENTAL ENGINEERS end SCIENTISTS NEWTON, N. J,
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VIGOROUS (WMEC 627)
WASTE WATER RETURN POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 1 3 4 2 - ADATE-OCT. S ,I974 SCALE NONE

H O L Z M A C H E R , M c L E N D O N  a n d  M U R R E L L  MELV ILLE, N. V.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.

A- b 
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VIGOROUS (WMEC 627)
WASTE WATER RETURN POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUAT ION OF COAST GUAR D VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 1 3 4 2 - A

DATE-OCT. 8,1974 SCALE NONE
H O L Z M A C H E R . M C L E N D O N  a n d  M U R R E L L  MELV ILLE , N. V.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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VIGOROUS (WMEC 627)
SALT WATER METER LOCATION

— 

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 - A
DATE-OCT . 8, 1974 SCALE NONE

H O L Z U A C I I E R  M c L I N D O N  a n d  N U R R I L I .  MELVILLE. N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N. .1.
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VIGOROUS (WMEC 627)

FRESH WATER METER LOCATION

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WA STE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 - A
DATE- OCT. 8, 1974 SCALE NONE

- H O L Z M A C H E R . M c L E N D O N  a i d  M U R R E L I .  MELVILLE , N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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VIGOROUS (WMEC 627)
FRESH WATER METER LOCATION

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CG 4 1 3 4 2 - A

DATE OCT. 8,1974 SCALE NONE

P H O L Z M A C H E R . M c L E N D O N  a n d  M U R R E L L  MELVILLE . N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N. J.
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GALLATIN (WHEC 721)
• SANITARY WATE R SAMPLE POINT

FORWARD HOLD

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 - A
DATE OCT.8,I974 SCALE NONE

H O L Z M A C H E R . M~~ L E N D O N  a n d  M U R R E L L  MELVILLE, N. Y.H2M C RP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N. J.
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GALLATIN (WHEC 721)
SANITARY WATER SAMPLE POINT

FORWARD HOLD

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CO NTRACT NO. DOT - CO 4 1 3 4 2 - ADATE OCT. 8,1974 SCALE NONE
H O L Z M A C H E R , M c L E N D O N  a n d  M U R R E L L  MELVILLE, N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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TURBID WATER SAMPLE POINT
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GALLATIN (WHEC 721)
WASTE WATER RETURN POINT

FOR SANITARY & TURBID WATER SAMPLES
FORWARD HOLD

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
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CONTRACT NO. DOT - CO 4 1 3 4 2 - A
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GALLATIN (WHEC 721)
WA STE WATER RETURN POINT

FOR SANITARY & TURBID WATER SAMPLES
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GALLATIN ( WHEC 72$)
GALLEY WASTE SAMPLE POINT

AFT HOLD

DEPARTM ENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 -A
DATE OCT. 8 , 1974 SCALE NONE
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GALLATIN (WHEC 721)
GALLEY WASTE SAMPLE POINT

AFT HOLD
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SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
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GALLATIN (WHEC 72$)
GALLEY WAST E RETURN POINT

AFT HOLD

DEPARTMENT OF TRANSPORTAT%ON UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 13 4 2 - A
DATE OCT. 8, 974 SCA LE NON E
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GALLATIN ( WHEC 721)
GALLEY WASTE RETURN POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CO NTRACT NO. DOT - CO 41342 -A
DATE OCT. 8 , 1974 SCALE NONE
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GALLATIN (WHEC 721)
SALT WATER METER LOCATION

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 - A
DATE OCT.8,I974 SCALE NONE
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GALLATIN (WH EC 721)
SALT WATER METER LOCATION

— 

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 - A
DATE OCT.8 1974 SCALE NONE

NOI Z U A C H E R . M c L E N D O N  a n d  M U R R E L L  MELVILLE , N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.

A

27:L



~~~~~~~~~~~~~~~ r - ~~~~~~~--~~~~~~~~~~~~~

,vo7~~s:
,
~
) Ek,~J p /#vG P/P/A/ $ / s z ~~ .~~ coppeq .

~
‘.-) ,4-76T6/9 5NI9C C.. BC A,’Ep.rC/A,E 7A’/ - J6.1€. ,VJ

e PC/’i’ 6C BY 7’.’~’E ~~~.PTI.’~V6 ~~~~~ Co.
- 
46P6 ,q C,qflP C / P Y /f /60 c~ . P. ,i’~ .

.5) ~~~ Ct’E5 ~.#‘,cc t 66 BPO,4 ’.~ If ~~RP6 ~~~~~~~ ,-6$,, fl’4 ,~ ,,4~p 4€P~.’R 60 6Y ~ .v-qC M/ ~~~ PN ~~~~~~ . ‘~, 8-PC ~~ ~~wiv fr,O , ,“,q,
1) IV(W PI’P~WG .sW.~~C ~ ~~6 2 • COPP6~.9 TYPE ~~ 

- ,4’7/(. JIPEC.
W w T  797.  -

~) / 16kv #‘.~“/4/6’ c5~4~’4~~ BC /,ViU~.47CD ,2V ,444XW £~t7J’T/~V6~

E N E

~

W
~~ ~~/~~F ~~~~~~~

.? ‘A”~~

UN/ONS
A~~ — 

~~~ Bx/dP/,V~ ,c,4v7- OFFNeW 2’/1~” X Z)  (1
,VEW Z~~~pr~v,q~ VES \

) 
I I

EX/ J f /A / G I I
-

I - 

7/9Nfl
Z..,4’EPV NEPP~W6

PRI- 56.9C ~#7 676.4 ’

u,v’/ c2AJS
,VEi-V IP/IPE 6c.’pflo.qr.s

06CM

GALLATIN (WH EC 721)
FRESH WATER METER LOCATION

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
REV. DEC. 4,I974 CONTRACT NO. DOT - CO 4 1 3 4 2 - A
DATE OCT. S, 974 SCALE NONE
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GALLATIN (WHEC 721)
FRESH WATER METER LOCATION

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
REV. DEC. 4 ,1974 CONTRACT NO. DOT - CO 4 1 3 4 2 - ADATE OCT. 8 , 1974 SCALE NONE
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FIREBUSH (WLB 393)
SANITARY WATER SAMPLE POINT

REV I SED - OCTOBER 17, 1974

DEPARTMEN T OF TRANSPORTAT ION UNITED STATES COAS T GUARD
SURVEY,.ANALYS IS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 13 4 2 - ADATE-$Ept Is,1974 SCALE-NONE
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FIREBUSH (WLB 393)

SANITARY WATER SAMPLE POINT

REVI SED - OCTOBER 17 , 1974
DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUAT ION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 1 3 4 2 - A

DATE - SEPT. 11 ,1974 SCALE-NONE
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FIREBUSH (WLB 393 )
TURBID WATER SAMPLE POINT

REVISED - OCTOBER 17, 1974
DEPART MENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 1 3 4 2 - A

DATE - SEPT. 11 , 1974 SCALE- NONE
H O L Z M A C H E R , U c L E N D O N  m d  M U R R E L L  MELVILLE, N.Y.

H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON , N.
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FIREBUSH (WLB 393)
TURBID WATER SAMPLE POINT

REVISED - OCTOBER 17, 1974

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
DATE - SEPT.11 , 1974 

CONTRACT NO. DOT - CO 4 ) 3 4 2 - A  
SCALE - NON E

H O L Z M A C H E R . M , L E P 4 0 0 N  a n d  M U R R E L L  MELVILLE, N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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FIREBUSH (WLB 393)
GALLEY WASTE SAMPLE POINT

REVISED - OCTOBER 17 , 1974
DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 1 3 4 2 - A

DATE - SEPT. 11 ,1974 SCALE-NONE
H O L Z M A C H E R , M C L E N D O N  a n d  M U R R E L L  MELVILLE , N. Y.

H2M CORP. ENVIRONMENTAL ENGINEERS end SCIENTISTS NEWTON , N.
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FIREBUSH (WLB 393)
GALLEY WASTE SAMPLE POINT

REVISED - OCTOBER 17, 1974
DEPARTMEN T OF TRANSP ORTAT ION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WAST E WATERS
CONTRACT NO. DO T - C O  4 ) 3 4 2 - A

DATE-S EPT.II ,1974 SCALE - NONE
H O L Z M A C H E R . M c L E N Q O N  a - n d  M U R R f L L  MELV ILLE, N. Y.H2M CORP. ENVIRONMENTA L ENGINEERS and SCIENTISTS NEWTON, N.
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FIREBUSH (WLB 393)
WASTE WATER RETURN POINT

REVISED - OCTOBER 17, 1974
DEPARTMENT OF TRANSPORTAT I ON UNI TED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 ) 3 4 2 - A

DATE- SEPT. 11 ,1974 SCALE-NONE
H O L Z M A C H E R . M c L E N D O N  a n d  M U R R E L L  MELVILLE, N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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FIREBUSH (WLB 393)
WASTE WATER RETURN POINT

REV I SED - OCTOBER 17 , 1974
DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
CONTRACT NO. DOT - CO 4 ) 3 4 2 - A

DATE - SEPT 11,1974 SCALE-NONE

~~ H O L Z M A C H E R . M c L E N D O N  a n d  M U R R E L L  MELVILLE, N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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FIREBUSH (WL B 393) 
_ _ _ _ _

SALT WATER METER LOCATION
REVISED - OCTOBER 17, 1974

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
DATE - $EPT. II ,I9?4 

CONTRACT NO. DOT - CO 4 ) 3 4 * - A  
SCAL E- NONE

H O L Z M A C H I R . U s L I N D O N  a n d  M U I R I L L  MELVILLE. N. V.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N. J. 
-
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FIREBUSH (WLB 393)
SALT WATER METER LOCATION

RE’ ISED - OCTOBER 17, 1974

DEFARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WAST E WATERS

DATE- SEPT. II ,1974 CONTRACT NO DOT - CG 4 1 3 4 2 - A  
SCAL~~ NONE

HOI. Z M A C H E R . M c I E N D O P . I  a - n d  M L J R R E L L  MELVILLE, N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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FIREBUSH (WLB 393)
FRESH WATER METER LOCATION

REV I SED - OCTOBER 17, 1974
DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD

SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS
DATE -S EPT.II ,1974 CONTRACT plo. DOT - CO 4 ) 3 4 2 - A  

SCALE-NONE
HO L Z M A C H I R , M . L I N D O N  a n d  M U R R E ) . L MELVILLE, N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON . N.

A-41
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FIREBUSH (WLB 393)
FRESH WATER MET ER LOCATION

REVISED - OCTOBER 17, 1974

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUAT ION OF COAST GUARD VESSEL WASTE WATERS

CO NTRACT NO. DOT - CO 4 1 3 4 2 - ADATE - SEPT. II, 1974 SCALE- NONE
H O L Z M A C H E R , M c L E N D O N  a n d  M U R R E L L  MELVILLE. N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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WHITE SAGE (WLM 544)
SANITARY WATER SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WA STE WATERS

CONTRACT NO. DOT - CO 4 1 3 4 2 - ADATE OCT.8,1974 SCALE NOP~
PIO L Z M A C H E * , M c L E N D O N  m d  M U R R E L L  MELVILLE, N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON , N.

A -44
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WHITE SAGE (WLM 544)
SANITARY WATER SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WAT ERS

CON TRACT NO. DOT - CO 4 ) 3 4 2 - A
DATE OCT. 8,1974 SCALE NONE

H O L Z M A C H E R , M c L E N D O N  and M U R R I L L  MELVILLE, N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON , N.
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WHITE SAGE (WLM 544)
TURBID WATER SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 41342-A
DATE OCT.8, 1974 SCALE NONE

H O L Z M A C H E R  M c L E N D O N  a n d  M U R R E L L  MELVILLE, N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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WHITE SAGE (WLM 544)
TURBID WATER SAMPLE POINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 ( 3 4 2 - A
DATE OCT. 8, 1974 SCALE NONE 

-

H O I . Z M A C H E R . M c l . E N D O N  e n d  M U R R E L L  MELVIU.E N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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WHITE SAGE (WLM 544)
GALLEY WASTE SAMPLE POINT

DEPARTMENT OF TRANSPORTA T ION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AN D EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CONTRACT NO. DOT - CO 4 ) 3 4 2 - ADATE OCT. 8 , 1974 SCALE NONE
I 4 O L Z M A C H E R  M e L E N D O N  a n d  M U R R E L L  MELVILLE , N. Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON , N. .1.
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WHITE SAGE (WLM 544)
GALLEY WASTE SAMPLE •‘~OINT

DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
SURVEY, ANALYSIS AND EVALUATION OF COAST GUARD VESSEL WASTE WATERS

CO NT RACT NO DO T - C O  4 ) 3 4 2 - ADATE OCT. 8 , I974 SCALE NONE
H O L Z M A C H E R . U c L E N D O N  m d  M U I R E L L  MELVILLE, N.Y.H2M CORP. ENVIRONMENTAL ENGINEERS and SCIENTISTS NEWTON, N.
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APPENDIX B

Computer Programs

For

Calculations and Plots of
pH, Wastewater and Water
Flow , Crew Size and Chemical
Data Regress ion Line

Programmed on a Hewlett Packard
UP 9820/21 Equipped wi th  a
Cassette Input for Data Storage
and a HP 9822 Plotter . Written
in HP9820 Language.

UNITED STATES COAST GUAR D CONTRAC1~
DOT - CG 41342-A

SURVEY , ANALYSIS AND EVALUATION OF DOMESTIC

WASTEWATER S ON COAST GUAR D VESSELS

.1 ~~~~~~~
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pH PLOTS
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WASTEWATER FLOW - CALCULATIONS AND PLOT 
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WASTEWATER FLOW - CALCULATIONS AND PLOT
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WASTE WATER FLOW - CALCULATIONS AND PLOT
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WASTEWATER FLOW - PLOT AND CALCULATIONS
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WASTEWATER FLOW - PLOT AND CALCULATIONS
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WATER FLOW - SALT AND FRESH - CREW SIZE PLOTS
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WATER FLOW - SALT AND FRESH - CREW SIZE PLOTS
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WATER FLOW - SALT AND FRESH - CREW SIZE PLOTS
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APPENDIX C

Laboratory Reports

of

Analyses Performed On
Coast Guard Vessels

March through November , 1975

UNITED STATES COAST GUARD CONTRACT

DOT - CG 41342-A

SURVEY , ANA LYSIS AND EVALUATION OF DOMESTIC

WASTEWATERS ON COAST GUARD VESSELS

1-

•
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~~~~~~~~ H2M CORP. / Environmentel Engineers & Scientists
HOLZMACHEL MELENDON & MUUIU

500 BROAD HOLLOW ROAD. MELVILLE. NEW YORK 11746 (516) MY 4.3043
WATER RESOURCES . WATER SUPPLY & TREAT MENT • SEWERAGE & TREATMENT

AQ UATIC a MARINE ECOLOGY • MODEL STUDIES • PILOT PLANT STUDIES
WATER/W ASTE WATER LADORATORY AND ANALYTICAL SERVICES

LA BORATO RY REPORT
Lab, No. 501565 Dat. CoII.cf.d 3/24/75 Dat . R.c.lv.d 3/24/75
P,.misu o4 Sampling Point U.8.C.G. Station CH. s United States Coast Guard
Addr.ss Pt. Herron , Fire Island, New York
Point of C.IIec~on Galley Sink Aboard — U.S.C.G. — Pt. Rerron
Typ. Wast.wa t.,: Potable Water

Spiked Concentration
Lab. No. 501565 With in spike
Iron .50 ag/i .10 ag/i .60 ag/i
~~nganese .05 ag/i .10 ag/i .15 ag/i
Copper 0.06 ag/i .10 ag/i .16 ag/i
Zinc 1.56 ag/i 1.0 ag/i 2 5 6  ag/i

Semples collected by. 

REMARKS~

~a t r  run 1 sin. before .aapiing
Source was ship ’s potable water
storag. tank.

/.~~ ~~r �.C~/ 7~Le~c~ ~f”” S C. MELENOON P.E. . D,t cto r Dot. R.port.d
San,’..’, Enginal,

C-i
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H2M CORP / Environmental Engineers & Scientists
HOIZMACHU. McL(NDON & MU1IE~~

.. t ., ’~~. I r . ’ .’. I ,,, I. ~ A, t) t,IEI . 1 (1 1  NI’.V \ l .) I-fl\ 1 1 / 4 1 ,  I~~I,  t.fl I

I . . . , ,  ~~~~~~~~~ , I P , F I , , ,* I M , % T  • ~~~~~~~~~~~~ i ’ ; , , .

( I I  . . , lb  . 1 1 , 1  

& A ., & , _ ..I ,, , P . l~ \ r

___________ 

LABORATORY REPORT Contract No.  DOT-C G-41342A
_________________________ Dot. CoIl.Et.d 24 2 6 M  75 D.t. Race, .d 24 26 Mar75
P,.msn.n of Sampling Point Pt .. Herron ~~_ _..1LS,_Coast_ Guart_____
Add ,.u Fire j ,~~i and Coast Guard Station 1 New York 

--
Point of Collection Bathroom
Typ. W.st .wat .r:

Raw turbid wastewater 
. . -

Time of Total Susp . Oil &
Lab. No. Collection BOD COD Solids Solids PH Grease MBAS

1st Period, Starting Noon, Monday 24 Mar 75

501596 2130 215. 325. 442. 71. 6,8 87. 72.
501598 1040 193 . 240. 490. 69. 8 . 6  53.  6.
501599 1041 165 . 226. 240. 60. 7 . 3  41. < .04

2nd Period, Starting Noon, Tuesday 25 Mar 75

501610 1500 210. 300. 830. 197. 8 .3  81. ‘— .04
501609 2015 456. 504 . 240. 102 . 6 . 5  90.
501627 0400 265 . 246 . 180. 49. 6 . 6  5 2,  2 .
501633 0813 325. 311. 360 . 38. 6 . 7  79.  10 .6
501634 0814 145 . 141. 150. 24. 6 . 6  6. 2 . 6501635 0815 226 . 236. 1024. 55. 6 . 4  61. 58.

Ending Noon, Wednesday 26 Mar 75

All units mg/i except pH

Samples collected by’ SCW., DAM, BSK

REMARKS:

Dat. Reported 

-

Sanit ary Eng in..r

C-2
7/74

_ _ _ _  _______ - - - -  — -- —- 
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H2M CORP. / Environmental Engineers & Scientists

F ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘.~~~~~~~~I 11 .1 ,  ~~I

LABORATORY REPORT Contract No. DOT-CG— 4].342~Lab No 
- 

— 
Dat. Collected 24—26 Mar75 Dat Receiv ed 24—2~~Jj~r75

Premis e, of Sam phng POn t
~~~~~~~ J~~,L~~Q 

Client 
U. S. Coast Guard

Addrei, Fi re Island Coast Guard Stat ion , New York 
- - - —  -Point of Collecflon 

— - - - — __________________________________________ 
- -Jy p ,  W astewate r:

Raw San i ta ry  Wastewater
Time of Total Susp . ChloridesLab. No. Collection ROD COD Solids Solids pH Cl—

1st Period , S ta r t ing  Noon? Monday 24 Mar 75
501591 2000 1050. 2610. 31,881. 158. 6.5 14,700.
501597 0740 2150. 3276. 28,988. 166. 6.5 17,700.501600 1055 6380. 17520. 40 ,210. 11, 440. 8.6 17 , 900 .
2nd Period, Start ing Noon Tuesday 25 Mar 75
501607 2000 14500. 18960 . 41 , 040 . 17 , 700 . 8.3 16 , 700 .501637 1137 5820. 11148 . 38 ,060. 7 , 740. 8.1 16, 800 .
Ending Noon, Wet1s~esday 26 Mar 75

All un i t s  mg/i except pH

Samp les collected by: SCW , DAM , BSK

REMARKS: 

- C. McLENDON . E., D rector Date Reported
Sanita ry Eng ineer

C-3
7/74

• 
_ _ _ _ _ _  

I
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~~~~~~~~ H2I~ CORP. / Environmental Engineers & Scientists
HOI2MACHU. M4INDON & MURIELL

I I  

I 

~ NI 
~~ 

I

LABORATORY REPORT Contract No. DOT-CG-4 1342A
- - Dat. Collect. d 24_26 Mar75 Date Rec.lv .d_24—26j 1nrTh --

of Samp ling Point Pt. Herro~.. ._  Client 
— .

Address 
- ~~~~~~~~L~~P.SSt Gua~~~ S~gtion . New York . . - -  -

Poust o ~~~°~ ‘°“ Galley
Type Wast ewat .r: Raw Ga1~~ LWaste Water

Time of Total Susp. Oil &
Lab. No. Collection BOD COD Solids Solids pH Grease MBAS

1st Period1 Starting Noon, Monday 24 Mar 75

501592 1225 1700. 5120. 152. 532. 5.8 293. 208.
501593 2000 960. 1590. 1116. 72. 6.6 71. 74.
501594 0400 920. 1370. 705. 171. 6.7 231. 64.
501601 1115 4610. 8640. 4540. 1180. 5.6 1735. 64.

2nd Per iod, Starting Noon, Tuesday 25 Mar 75

501611 1210 8640. 11820. 4440. 1924. 5.9 340. 28.
501612 1210 636. 602 . 280. 124. 6.6 340 . 140.
501608 2000 698. 823. 588. 460. 6.0 306 . 7 .
501595 2315 2950. 5220. 2440. 508 . 6.3 439. 96 ,.
501631 0500 3800. 7956. 3320. 844. 5.3 2250. 960.
501632 0503 1268. 3432. 1460. 608. 6.3 871. 170.
501636 0830 4150. 4944 . 2772 . 662 . 5.5 1280. 70.
501638 1200 5500. 9552. 3470. 2858. 6.3 2170. 201.
501639 1201 2800 . 2856. 1230. 835 . 6.2 1080 . 40.
501640 1202 465 . 1428 200 . 96. 6.4 295 . 14.

Ending Noon, Wednesday 26 Mar 75

All units mg/i except pH

Samp les collected by’ SCW, DAM, BSK

REMARKS:

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Date ’Reported 

Sanitar y Eng ineer

L
7/74

-- j ~r:~~~~~~ -- . .  ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~. ~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~~
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~~~~~~~~~~ H2~i CORP. / Environmental Engineers & Scientists
HOLZMACHU. McLENDON & MU1ULL

500 BROAD HOL LOW ROAD. MELVILLE. NEW YORI< 1174 6 15161  MY 4-3043

WAT ER RESOURCES • WATER SUPPL Y S T R E A T M E N T  • SEW S PAC’ .E & T R E A T M I  NT

A Q U A T I C  I. M A R I N E  ECOLOGY • MODEL ST UD IES  • pl L ..IT PL ANI  SI D l E ,
w A T E R / W A N T E  W A T E R  L A N G RA T U I I ,  &. I & -  A N A L Y T I T A L  S EN .  ICES

LABORATORY REPORT
Lab. No. 503513. 503526 Dat. Collected ~~~~~~~~~~~~ Date Received 

—

Premims of Samp ling Point U.S.C.G. Station Client United States Coast Guard
Addr. ss Pt. Ilerron , Fir e Telnnd , IJAW Ynrk
Poi nt of Collect ion Galley Sink Aboard - U .S .C .  G. Pt. Herron
Type Wastewat .r:

Potable Water

a
DATE 6/21/75 6/22/75

LAB NO.  503513 503526

Iron 0.84 mg/i 0 .70 mg/i

Manganese 0.12 mg/i 0.10 mg/i

Copper 0.13 mg/i 0.13 mg/i

Zinc 2.40 mg/i 2.30 mg/i

Magnesium 4.90 mg/i as CaCO3 6.00 mg/i as Ca003
Calcium 1.70 mg/i as CaCO3 5.10 mg/i as CaCO3

Hardness 6.60 mg/i as Ca003 11.10 mg/i as CaCO3

Samples collected by’ ..!ET 

REMARKS:
Water run 1 m m .  before sampling
Source was ship ’s potable water
storage tank.

- .,~~~~~~~~

‘ j c~’..i.( 6t30/7.5 
S. C. McLENDON. P.E.. Director Dote Reported

Sanitary Engineer
C-5

L
7/74

~

--

~

- -

~ 
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H2M CORP. / Environmental Engineers & Scientists
NOUMACHU. MOUNDON & MORSELS

500 BROAD HOLLOW ROAD. MELVILLE. NEW YORK 11746 1516 1  MY 4 3043

WATER RESOURCES • W A T E R  SUPPLY S TREA T M ENT • S E W E R A G E  & T REATME NT
AQUATI C & M A R I N E  ECOLOGY • MODEL STUDIES • PILOT PLANT S T U D I ES

WAT ER/ WASTE WATER L A B O R A TORY AND A N A L Y T I C A L  S E R V I C E S

— - 

LABORATORY REPORT Contract No. DOT-CG—41342A
Lab. No. Date Collected 21—22 June 7d0~~

h Received 21—23 June75
Premi,.s of Sampling Point pt. Herron Client U.S. Coast Guard
Mdr.so Fire Island Coast Guar d Station , New York
Point of Collection Bathroom
Type Wast .wa$.r:

Raw Turbid Wa stewater

Time of Total Susp. Oil & Hard—
Lab. No. Collection COD Solids Solids PH Grease MBA S Ness

let Period 1 Starting Midnight Friday 20 June 75

503506 0950 623 201 166 . 7 .9  115. 0 .3  9.6
503507 0950 395 199 125 . 7 .0  104. 13.6 11.1

2nd Period. Startin g Midnight Saturday 21 June 75

503512 0600 26 97 59. 6.4 18.1 0.3  7 .7
503516 1015 58 10 6. 7.6 13.4 .18 6.8
503519 1230 216 35 23. 7 .2  2 , 568.9 < .04 7.9
503524 2400 46 47 4. 6.9 5.2 (.04 7.5

Ending Midn~ght Sunday 22 June 75

All Units mg/i except pH

Hardness as CaCO3

Samples collected by: SCW. DAM., WRS ,. WET 

REMARKS : 

. 3°/7.~ S. C. McLENDON. P.E., Director Dote Reported
Sanitary Engineer

C-6

—



r~~~--’ ’- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—

~~~~~

--. —-- .,r—.--—- -- — ..---—- - --.--.------ - - -

~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOSZMACHU, McLENDON I MURREL L

500 BROAD H O LL OW  ROAD MELV ILLE , NEW Y T , O I ~ I 1740  1 5 1 1  MY 4 3043

W A l l s  I T I S Q L J I ) ( : E S  • V . A T LI.  t . I PPL. T S T I  I A I M I S T  . ‘. I V ,’ IT ; f l ,I & T I ’ I A I M T N Y

A Q V A I .  t P.’AI I  NT I - - - . - ; y  • M ’ 1  I I  T~~~U. I T —  • I l L _ i l  II A N  S I L l - l IT

. 5* 1 .~~ / G .~’, I ’  ~S~~’I~~~ l t,li ,I A i ,I ~~~~~II~~I A N A L I T i . . A L  ¶. I l- ’. I . F’ -.

LABORATORY REPORT C0ntract No. DOT-CG—41342A
Lab. No Date Collec te,~ 1_22 June75 I 11 t ~ 

Receive d
~~..L 2p JuneTh

Premises of Sampling Point p~~• Herron J~~ ent U.S. Coast Guard
Fire Islan d Coast Guard Sta tj~ n~~~New York _________

Point of Col lection Bathroom — ___________________________________________
Type Wantewa ter :

Raw Sanitary Waste’water _____________________

Time of Total Susp. Chlorides
Lab.No. Collection OOD Solids Solids pH C1

1st Period, Starting Midnight. Friday 20 June 75

503504 0515 10,800. 34,300 3930 7.0 14,900
503508 1400 4,650. 36,20’) 207 7.0 13,600
503509 2000 3,900. 37,700 358 7.1 18,000

2nd Period, Starting Midnight, Saturday, 21 June 75

503511 0330 3,990. 31,500 271 5.7 14,200
503517 1200 2,890. 35,200 1650 6.4 15,600
503520 1830 7,100. 38,500 3470 7.1 16,000
503525 2400 2,740. 34,100 84 5.9 15,500

Endin g Midnight , Sunda y 22 June 75

All unit s mg/i except pH

Samples collected by’ SC!, DAM WBS , WE T 

REMARKS:

c

~

_ _ __ /, 61$ QITh 
S. C. McLENDON, P.E., Director Date Reported

Sanitary Eng ineer

L
7/74 

--,~~~~ - . .  ---—-  . —



_ _ _  
- - .- . ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

H2t,i CORP. / Environmental Engineers & Scientists
- - 

KOUMACHU, McLEND ON & MUUE LL

500 BROA D t~~iM 1(1W ROAD.  MELVILL E Ni V~ Y I L I T I. 1 17 46  1 5 1 1 . MY 4 3043

W A 1 l E ~ RL’5 ’I . IICLS  • IS A l I L  $NRI 1 I I. 15 1 - A I M -  NI • SI ,I f F V a J L  S lI. 41M1 IC

A Ul A l lIT 1-. ‘. , . l l .NI l I T  L - i . ,  • .‘ - I I  - ST .~~. i l L S  . l~~ . 1 l . A N ’  ST U D IE S

W A T t  I./ G S ’.I t  L’. ’ T l P  1. _ I , , LA I ;  .1  7 . - A N A L_ IT I t T A ,  S L I T L L C I 5

— LABORATORY REPORT Contract No. DOT-CG-4l342A

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~.
: e c

~~
ed

~_~~re Island Coast Guard Station. New York _____

Point of Co Ilec~ion 
- - - - - -  

Galley
Type W as tewa ter :

Raw Galley Waste Water

Time of Total Susp . Oil &
Lab .No . Collection COD Solids Solids pH Grease MBA S

1st Period, Starting Midnight Friday 20 June 75

503505 0810 1050 674 13.5 5.9 86. 34.
503510 2030 1800 1,430 43.5 5.4 2140 . 2 .9

2nd Period, Starting Midnight - Saturday 21 June 75

503514 0930 4720. 12,800. 805. 6.8 867. 210.
503515 0950 3200. 1,800. 549. 7.6 820. 236.
503518 1200 5190. 3,050. 554. 6.7 546. 560.
503521 1900 1230. 1,090. 860. 7.1 2887.2 6.7
503522 2045 2960. 1,130. 396. 5.8 470. 118.
503523 2345 5140. 3,210. 1300. 5.1 2580. 222.

Ending Midnight Sunday 22 June 75

All units mg/i except pH

Samples collected by: SCW , DAM. WRS ,. WET 

REMARKS:

,
.

~~~~~~~

‘ -J~ ~~~~~~~~~ . / / ~,‘~~~ :‘ 6L~.Q/.7~ 
S C. t.4 LENDON. P.E., Director Dote Reported

Se~C 1- rry Eng ineer C—8

L
7F74

~~~~~~~~~~~~~~~~~~~~~~~~~ 

.~~~~~~~~~~ - ~~~~~ _ _k _. . - - -
-



—

~~~~~~~~~~ H2M CORP. / Environmental Engin..r~ & Scientists
HOUMACHES• MELINDON I MtJIULS

500 BROAD HOLLOW ROAD. MELVILLE. NEW YORK 11746 (5 16 )  MY 4.3043
W A T E R  RESOURCES • WAT ER SUPPLY & TREATMENT • SEWERAGE & TREAT MENT

A Q U A T I C  & M A R I NE  ECOLOGY • MODEL STUDIES - .  PILOT PLANT STUDIEC
W A T E R/ W A S T E  WATER LABORATORY AND ANALYTICAL SERVICES

LABORATORY REPORT Contract DO’r-CG-41342A
Lab. No. Date Collected 13,17 Aug75 Date Received 14,18 Aug 75Premises of 5~mpli~g Point ‘Ihi ~~ 

Client Ue 8. Coist Guard
Address Woods Role Coast Guard Station, Mass
Point of Collecti on N in. Roes
Type Wa;tewater : 

- 
Potable Wat r

TI MM OF
LAB NO. DAlE COLLECTION IRON C~~P1R M~~ N~a zjjç1 ~~~~~~~~

504691 8/13 7:30 PM 0.31 0.44 .04 .35 6e5 ag/i
504809 8/17 3:30 AM .22 0.78 .03 .48 8.6 ag/i

Samples collected by: H 
• .  M Corp 

REMARKS: 

ir.ctor 
8/29,~~

San tnry EngIneer c—9
7/74

- 
~~

-- - -
~~~~~~~~~~~~~~~~~~~~~~~~

--
~~~~~~~~~_ _ _ _ _ _



__________________________ 

__________

— — - .- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~ H2M CORP. / Environmental ~ngui~ers & Scientists
HOLZMACHES . McLENDON & MUUKL

500 BROAD HOLLOW ROAD. MELVILLE. NEW YORK 11746 1516) MY 4.3043

W A T E R  RESOURCES • WATER SUPPLY & TREATMENT • SEWERAGE & TREATMENT
A Q U AT I C  S MARINE ECOLDOY • MODEL STUDIES • PILOT PLANT STUDIES

W A T E R/ W A S T E  W A T E R  LA BORATORY AND ANALYTICAL SERVICES

LABORATORY REPORT Contract 0 DOT CG—41342A
Lab. No. 

— 

-
~~
____ J~~ate Collected 11—14 Aug 74Dete R.ceives ~ 3_14 £ua 75

Premises of Semplhs g Point White 3age I°~.°~ U.S. Coast Guard
Addr ess

__-- Woods Jiole Coast 6uard Station, Mus.
Point o1 CoIi- ’ci on 

Engine Ra~~ - - _____________________________________________________—
Type W astew ,t r r :

Raw ~~~~~~d Wae~e!ate~, e !~!ai._ __________________

TIME OF TOTAL SUSP. OIL&
LAB# DATE COLLECTION 

~fl C~~ SOLIDS SOLIDS MEAS Q~M~~ 
BARONESS

504598 8/11 - 4:45 PM 7.2 480 210 62 0 ,36 123 15.7
504599 8/11 7:50 PM 7,3 358 180 32 0.45 13 1 5 7
504600 8/11 8:15 PM 7, 8 331 325 133 4.6 146 17, 2
504601 8/11 9~O0 PM 5 5  140 148 41.5 6.2 78 9.9
504602 8/il 10:15 PM 7, 0 96 87 35.5 2 .8 66 12. 5
504603 8/12 12:30 AM 9,5 386 259 51,5 20.2 112 13,7
504604 8/12 4:05 AM 6, 4 17 100 21. 5 8,3 83 12,9
504605 8/12 6:35 AM 5.3 <15 9 3 5  20 0,8 79 12.1
504606 8/12 9:20 AM 8,8 253 428 71 46 87 13.5
504607 8/12 11:15 AM 8.4 305 344 47 28 80 13.8
504608 8/12 6:30 PM 5.8 279 181 68 3. 2 120 14 ,6
504809 8/12 8:50 PM 6,5 122 102 42 0,68 78 14.7
504610 8/12 9:00 PM 6 ,6  96 115.5 42 10 81 12. 9
504679 8/13 3:00 AM 6. 8 372 232 102 7,4 61 14.9
504680 8/13 11:40 AM 6.5 294 118 56 1,0 71 14.5
504681 8/13 1:30 PM 6.5 242 128 65 1,0 42 14.0
504682 8/13 2:00 PM 8.1 480 436 131 32 46 23 ,8
504683 8/13 3:50 PM 7.5 437 560 138 15 113 44.1
504684 8/13 6:15 PM 6, 4 160 158 45 1.9 60 18, 1
504685 8/13 7:00 PM 6.1 220 250 96 6 7  48 16.7
504686 8/13 7:30 PM 6. 2 167 96 52 1. 9 93 12.6
504687 8/13 8:30 PU 7. 2 276 214 93 4 , 7  91 20 ,3
504688 8/13 9:30 PM 7, 2 384 262 126 7,3 146 17.0
504689 8/13 10:30 PM 7, 2 195 231 66 4, 8 79 17, 2
504690 8/13 11:15 PM 7.2 234 166 56 1.4 83 15, 7
504696 8/14 7:30 AM 6.8 168 143 90 0.64 45 15e3

Samp les collected by: - 0 3.. $ CQZ~P. 

REMARKS:

- -- 8/29/75

= 7/74

L- —--- - - -  - .  -_ ~~~~~~~~~~~~~~~~~~~~



______ - - ~~~~ 

~~~~~~~~~~~~~~~ H2?,i CORP. / Environmental Engineers & Scientists
HOLZMACHU, M LENDON & MU~I~LI

500 BROAD HOLLOW ROAD. MELVI LLE. NEW YORK 11746 1516 )  MY 4-3043

W A T E R  R E S OU R C ES  • W A T E R  SUPPLY & TREATMENT • SEWE RAGE & T R IA T M I N T
A O L  ~~T I C  S r~~A I , INE t I~~~ I(.~~ Y • MODEL STUDIES • PILOT PLANT S T U D IES

VI ~~7 I  ‘I f WV ~ Tr W A T E R L A B O R A T O R Y  AND A N A L Y T I C A L  S E R V I C E S

LABORATORY REPOR~estract , DOT -CG-41342A
Lab. No. j Oct. Ccfl.c$.dl]_14 Aug 7S1~

ta ReceIved 13...14 Aug 75
Premi,., of Sampling Point wait. ~~~~ 

] Cli.nt U~ S. Coast Guard
Address Woods Rol. Coast Guard Station , Mass . ____

Point of Collection Engins Roes 
_________ ________________________________________________________

Type West ewate o 
—- Raw Sanitary Wa.t.wat.r . Underway —

TIME Of TOTAL SUSP.
LAB MO. D~f COLLECTION ~~~ SOLIDS SOLIDS CHLORIDES

504575 8/11 7:50 AM 1250 30874 272 7,5 15, 500
504576 8/11 10:15 AM 997 29282 260 8,9 16,750
504577 8/11 11:00 AM 1108 32052 880 8.7 19,750
504578 8/11 3:30 ~M 1832 31432 1192 7. 9 17,000
504579 8/11 5:45 PM 1988 31792 1660 7.6 18,250
504580 8/11 8:00 PM 1335 30098 602 7, 5 17,750
504581 8/12 3 :15 AM 1883 29080 1244 8.2 15,500
504582 8/12 7:25 AM 1438 29812 604 7.7 15,750
504583 8/1~ 8:30 AM 1420 29052 1373 7.7 16,500
504584 8/1.2 10:45 AM 1883 19968 778 7.7 15,000
504585 8/3.2 1:00 PM 2020 31296 1056 7.9 19,500
504586 8/1.2 3s25 PM 1438 30700 1132 8.0 18,750
504587 8/12 5:00 PM 1472 32810 632 7,2 18,250
504692 8/12 9:20 PM 1870 37000 1940 7.8 21,500
504659 8/13 3:00 AM 235 42126 600 8 , 0 16,500
504680 8/13 6:15 AM 1866 48033 930 6.8 19,000
504661 8/13 8:15 AM 1639 36030 680 7.4 18,500
504662 8/13 10:30 AM 1604 33258 708 7.8 19,500
504663 8/13 12:30 PM 1971 34400 680 7.7 20,500
504664 8/13 2:25 PM 1970 34100 1030 8.0 21,000
504885 8/13 3:50 PM 2200 31000 1070 7,8 19,000
504666 8/13 6:30 PM 1590 32300 1160 7.3 19,000
504867 8/13 7:30 PM 1.790 36900 1700 8, 6 21,000
504668 8/13 9:30 PM 2090 83400 1720 7.9 20; 500
504669 8/14 2:30 Al 3710 40700 4110 8.0 20,500
504693 8/14 7:30 AM 3780 37500 4990 8.3 22, 500

Samples collected by 5. 2.1 Car 
REMARKS: 

~t29tis  
C. M~LEP4OON .E:, Oire~~~. 

Date R.pov$ed
Sanitary Enginear c—il

I.
7~ t4

- I

- -



_______  - - - - -~~ ---~~~~~~~~~ ---~~~~~. 
- - - - ---------—

~~~~~~~~~~ H2M CORP. / Environmenf& ~ng in~ers & Scientists
HOLZMACNU . McLENDON & MUUflL

5~ )(. ~~ RCA lJ HOLLOW F~~~ A D . MELVILLE.  NE W YORK 11746 (516)  MY 4-3043

VI II- - I S O  - I -  I , .  V .A I L R  S U I P L Y  S TREATMENT • SEW ERA G E & TREATMENT

A Q - .*  10 A 1.IAI,~~SL I .  -L 0.V • MODE L S T I D I E S  • PILOT PLANT STUOIES

-S’ A V . -/ E.  -~~ .1 VI A l l  N L A B O R A T O R Y  A ND A NA L Y T I C A L  SERVIC ES

LABORATORY_ - 
REPOR ~~ontract No ,DOT-CG—41342A

Lab. No. Dit. Collected 1 1—14 *~~ 
Dat. Recelvej3 —14 Aua 75

Pr.minen of Sampling Point Whit. Sage Client u,s, Coect Guard
Address !oode Hole Coast Guard Station , Mane.
Point of Collection !!!Hine Roes ________ ______________________ _______

Typ . Wa;tewat.r :
_ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _—_______

TI NE OF TOTAL SUSP. OIL &
LABO DATE COLLECTION Q.~~ . SOLIDS IOLIDS ~! MBAS ~~~~~~~

504588 
- 

8/11 9:45 AM 1618 718 156 6.3 74 465
504589 8/11 12:30 PM 1780 660 258 6,0 68 341
504590 8/11 5:15 PM 1121 970 522 6.2 57 535
504591 8/11 6:00 PM 1156 672 226 6.8 40 228
504592 8/12 2:45 AM 3236 696 198 6 , 0 78 345
504593 8/12 8:30 AM 2465 1130 237 5,8 68 298
504594 8/12 11:30 AM 3424 1148 466 5,6  26 136
504595 8/12 12:00 N 1660 1720 514 5.5 28 105
504596 8/12 1:30 PM 1190 607 250 6.5 19 31
504597 8/12 5:25 PM 1543 888 421 5.5 35 431
504694 8/12 9:20 PM 140 135 66 6,8 0.14 96
504695 8/12 10:00 PM 666 611 188 7.3 37 51
504670 8/13 3:00 AM 2110 1790 359 5.2 74 392
504671 8/13 8:00 AN 1110 2160 1050 5,5 24 275
504672 8/13 9:30 AM 584 450 178 7.0 25 163
504673 8/13 13:00 N 1190 1080 242 5, 8 34 113
504674 8/13 12:20 PM 358 532 180 5,8 10 140
504675 8/13 12:50 PM 1190 796 244 7.1 28 235
504697 8/13 1:10 PM 1180 606 200 6,6 50 289
504676 8/13 5:35 PM 1690 3 210 436 5.8 25 281
504677 8/13 7:30 PM 1860 1170 290 6.4 118 345
504678 8/14 2:30 AM 1680 1050 430 5, 5 102 433

Samples collected by: - 
B 2 M Cor 

REMARKS:

- ~~~~~~~~~~~~~~~~~~~~ .E.~~~~~ctor 
-

Senit~ry Eng ineer C 1 2

L
7/74

- - - 
-~~~~~~~

• - -— ---- _ _ _ _ _ _



H21* CORP. / Environmentel Engineers & Scientists
HOLZMACKU . UcLENOON & MUUgLL

‘-C~O BROAD HOLLOW ROAD MELVILLE . NEW YORK 11746 (5 16 )  MY 4-3043
W A T E R  R E S O U R C E S . W A T E R  SUPPLY & TREATMENT • SEWERAGE & TREATMENT

A Q O A T I C  & l~I \ R I NL  F~~ ~~LO~ IV • MODEL STUDIES • PILOT PLANT STUDIES
W A  T I  5/V I  ~ ‘ T  I W STE P L & B O R A T O R ~ A N D  ANALYTICAL S E R V I C E S

LABORATORY REPORt~ ntract No,DOT-CG-41342A —

Pr.rnisei of Samp ling POir~~~~~~~ Sage 
~~~~~~~~~~~~~~~~~~~~~~ 

~~~ ~~~ 
15—18 Aug 75

Addr .s, Woods Hole Coast Guard Station , Mass. 
_____________________ ______

Point of Collection 
- En~~ne__RQ~~ - _~~~~~~~__~~~~~~~~~~~ —

Type Wa ntewa t er :
___________ 

Raw Turbid Wastewa ter, Dockside

TIME 0? TOTAL SUSP. OIL&
I DATE COLLECTION p~ ~~~ ~~~ SOLIDS SOLIDS MBAS ~~~~~~~ HARDNESS

504757 8/14 8:30 AM 10. 2 144 394 741 86 37 58 17.8
504758 8/14 11:00 AM 8.8 395 839 703 110 40 132 33.2
504759 8/14 12:40 PM 7,6 410 508 599 77 30 45 25.5

a 504760 8/14 1:00 PM 8.8 176 125 202 28 1,5 26 31.9
504761 8/14 2:45 PM 7.0 203 226 234 34 0,26 61 19.5
504762 8/14 5:45 PM 9,3 1320 2000 1780 338 118 238 36,7
504763 8/14 7:15 PM 8.5 260 562 453 112 26 100 15. 3
504764 8/14 10 :00 PM 7.8 267 432 159 71 2.4 150 13. 7
504765 8/15 3:00 AM 6.5 217 293 162 82 0,3 109 13.6
504766 8/15 10:15 AM 6,6 180 240 131 43 0 ,9 69 12.5 -
504793 8/15 11:45 AM 7.2 278 208 152 130 .21 117 13. 2
504794 8/15 1:15 PM 9,1 325 897 1480 74 109 83 18.0 -

504795 8/15 2:30 PM 7, 5 220 480 936 40 26 95 56.7
504796 8/15 4:00 PM 8.9 139 198 490 30 17 113 18.5
504797 8/15 5:45 PM 7, 2 187 217 142 38 2 5  172 27.4
504798 8/15 7:15 PM 6.7 164 142 60 15 .16 186 12.8
504808 8/16 2:15 Al 6.3 258 378 180 47 , b0 127 15e 1
504799 8/16 11:30 AM 8.4 1100 340 100 49 2 130 12.5
504800 8/16 5:00 PM 6,7 285 274 232 58 .16 98 30.1
504801 8/16 7:30 PM 6.8 186 217 114 37 2.95 154 12.6
504802 8/17 10:30 Al 8.5 55 283 117 74 0.575 170 14.6
504803 8/17 2:00 PM 6.7 59 227 42 56 0.85 100 14. 6
504804 8/17 2:30 PM 6,3 50 179 94 25 0,43 103 12,0
504805 8/17 8:30 PM 7.1 130 359 300 54 11,2 81 24.8
504806 8/17 10:05 PM 7.8 97 274 198 46 17.8 127 13. 7
504807 8/18 3:00 AM 7,2 82 283 212 20 12 58 13,8

Samples collected by: 0 2 M Corp. 

REMARKS:

-- -- - - 8/29/75 
1? NOON . !.E., Director Oct. R,port,d

Ser’,ta~y Engln.e t C— 13
I.

7/74
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~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZNACHEI. MAENDON & MUI1EI.L

500 BROAD HOLLOW ROAD . MELVILLE. NEW YORK 11746 15 16 )  MY 4-3043
W A T E R  R ES O I IR C I~~ • WATER SUPPLY S TREATMENT • S E W E RA G E  & TREATMENT

A D I J A T I C  1. M.\ 11151. EE~~~LO~~ Y • MODEL STI.JD IES , PILOT P L A N T  STLIDIES

W A T T  P/ W A S T E  W S~ I I -  L A B O R A T O R Y  A N D  A N A L Y T I C A L  S E R V I C E S

LABORATORY ~~~~~~~~~~~~ S Do’r-cG—41342A
Lab. No. Date Collect i d 14—18 AU~ 751 at. R.ceived 15—18 Aus 75
Pr.misen of Samp ling Point Whit. Sag. -— 

Client 
~ . S. Coast Guard

Addre ss Woods Hole Coa.t Guard Statj on Mass, -
Point of Collection ing_L~~ ~~~~ . — ___________ ________________________________________________
Type Wast ,w .t. r :
____________

Raw_Sanitary_Wasteeat.r

~~ 

Dockside
TIME 0? TOTAL SUE’.

LAB NO. DATE ~~~~~~~~~ j~~ ç~~ 8(!JDS SOLIDS ~~ CHLORIDES

504743 8/14 9:15 AM 1550 1480 34200 1070 8,2 18500
504744 8/14 11:00 AM 1350 1980 22900 940 8,2 11300
504745 8/14 12~2O ~M 860 1130 34500 516 8,0 16800
504746 8/14 2:30 PM 1780 2590 31000 1550 8,0 15300
504747 8/14 5:30 PM 1200 1780 37700 860 8.1 17500
504748 8/14 10:00 PM 1200 2140 32600 1980 7.9 17500
504749 8/15 7:45 AM 1800 2600 33700 4160 8.3 17800
504750 8/15 9:15 Al 1630 2700 27900 1480 8,1 13000
504751 8/15 9:40 AM 650 1390 3610 1240 8,4 14000
504781 8/15 11:45 Al 1200 1490 34400 1650 8.0 16000
504782 8/16 11:30 PM 1140 1340 33400 1690 8.2 16500
504783 8/16 11:30 AM 253 1440 39300 1180 8,4 17500
504794 8/18 6:15 PM 1210 5380 42500 3310 8.3 16800
504785 8/17 8:30 AM 720 2640 41800 2660 8,5 16500
504786 8/17 1:00 PM 330 1090 36200 1170 8.5 18800
504787 8/17 8:00 PM 170 1370 38700 1044 8.5 19500
504780 8/18 3:00 AN 1300 2210 28600 2750 8,4 10500

Samp les collected by: - 0 2 1. Corp. -

REMARKS:
S 

~~~~~~~Mc~ ENOON~~~~~ Zc~~r 

8
~39<75 d

Senitery Engineer C—14
I.

7/74

— ~~~~~~~~~~~~~~~~~~~~~~~ -- _ _ ~~~_ _±_ _ _ _
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~~~~~~~~ H2M CORP. / Environment& Engineers & Scientists
HOLZMACHEI, McLENDON & MUUtL L

~~~ EH A D  H (~~~V~ E’~~~Af l  ME V I L  LF. NEW YORK 11746 E 5 1 6 )  MY 4-3043

CH~~O~~ IS  . V. ‘H ~- V . • S EW E RA G E  & T REA TMENT
tH ~~~~~~~~ i . :’ M .IHL. H I~ I E V ,  • PILGT P L A N T  STUDIES

~ ./ . ~ ~~~~ S 1~~ H ~~~~ AN~. I Y 1 I C AL  S E R V I V E S

-____ LABORATORY REPOR~~ontract an~~~~G-4134~ &
Lab. No. Dat. Coll.ct.d14...18 Aug 7~~Dat. R.c.iv.d 15-18 Aug 75
PT.m~ ., of Samp ling Point Whi te S~g~ _______

~ 

Ch~~ U.S. Coast Guard

~~~‘ _!~!ds ~H910 Coast Guard ~~~~~.Ofl1.I~ss. _______--_____ 
P&nt of Cell.chon Engine Room
Typ. W.stew.t.r:

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ D~~ka~~~~~~~ ____  _________

TIME OF TOTAL SUSP. OIL &
LAB NO. DATE COLLECTION 211 C~~ 8OLID~ SOLIDS MBAS GREASE

504752 8/14 12:45PM 5,7 2700 2930 1220 1120 85 616
504753 8/14 1:40PM 62 1570 1490 710 290 47 393
504754 8/14 4:30PM 7.2 1800 1930 732 238 88 496
504755 8/14 10:30PM 6.5 3900 4260 1720 1140 88 1400
504756 8/15 9:30AM 6.0 26000 41900 17000 12100 20 1420
504788 8/15 12:30PM 5.1 6400 9160 25000 2140 13. 169
504789 8/16 2:00AM 44 1520 3170 1780 640 54 475
504810 8/16 6:30PM 5,7 2375 972 1710 728 113 243
504790 8/17 4:30AM 4,5 1750 2040 860 352 60 363
504791 8/17 8:00PM 4.8 1300 2550 1300 280 101 385
504792 8/18 3:00AM 4,7 880 222 268 62 491 2100

Samp les collected by: 8 2 M Corp. 
REMARKS: 

8/29./.75 
S. C. McLENDON . P.E., Director Dot. Reported

San itary Eng ineer C— 15
I.
7/74
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___  _ _ _ _ _ _ _
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~~~~~~~~ H2M CORP. / Environment& Engineers & Scientists
NOtZMACHU. McLCPIDON & MUUELL

500 BROAD HOLLOW ROAD. MEL VILLE. NEW YOR K ~?4G 4 5 1 6 )  MY 4-3043

WATER RESOURCES • WAT E R IP~ V S TREATMENT • ~~ W~ RA ~~4 & TR EA T MENT

A O UAT ~C MAR~ NL I ( )  L O-~~v • MODEL 61(IDfES • P I 4 ’ .~ PLANT T L U ~~U S

W A f l R / W A S I E  W A T E R  ~ R~) P A T ( - U ~ .:. A N A L Y T I C A L  ;- ~~~.i- F

LABORATORY REPORT
Lob. No. 507132 & 507133 Dat. CoIl .c$.d Dat. R.c.iv .d 11/17/75
Pr.mis., of Somp liog Point Firebush CIIi’it United States Coast Guard
Addrsu

Point of CoH.ction

Typ. Wut.wat.r: Potable

Lab. No. 507132 507133
Underway Dockside

Cu 0.09 0.11

Fe 0.32 0.28

Mn 0.04 0 .04

Zn 1.03 0.91

Hardness 17.6 17.7

Somples collected by H2M..Co.r.p. 

REMARKS:

j .c
5. C. McLENDON. P.E., D r.ctor Dot. R.port.d

S.nitary Engin..r C—16

_
___________

_____ —-- .--.—-—-- --. . .,-—- .. -
~~~~

- - . -  4



H2M CORP. / Environment6l Engineers & Scientists
HOLZMACHU, McLINDON & MU UE LL

500 BROAD HOLLOW ROAD. MELVILLE. NEW YORK *1746 & 5 1 6 *  MY 4 3043

WATER REO OURC(S • WATER SUPPLY S TREATM E NT • SEWERAGE & TREATMENT

AQUATIC & MARINE ECOL OGY • MODEL STUDIES • PILL~T PLANT STUDIES

W A T t  n/WASTE WAT ER L A 3 O R A T O RY  AND A N A L Y T IC A L  SERVICE$

LABORATORY REPORTc0nt r act #DOT-CG-413 42A
Lab. No. Dat. Celt.ct.4 2— 5 Nov. 75 101$. R.c.iv.d 3—5 Nov 75
Pr.mi,.o of Samp)ing Point CGC FIREBUSH CIi.iit u• S. Coast Guard
Addr.u United States Coast Guard Station 1 Governors Island. N.Y.
Point of CoII.cfion Bouy Hold
~~~ Want.wa+.r : Raw Turbid Wast ewater , Underway

TIME OF TOTAL SUSP. OIL & HARD-
DATE COLLECTION COD SOLIDS SOLIDS MBAS GREASE NESS

11/3 8:00 A.M . 10.6 650 720 40 120.0 12.5 14.5
11/3 10:10 A.M. 9.1 920 860 366 84.0 229.0 13.8
11/3 11:00 A.M. 8.8 475 520 133 48.0 86.7 10.5
11/3 5:40 P.M. 9.8 550 919 54 105.0 71.2 11.1
11/3 7:00 P.M. 9.1 735 1060 231 107.0 36.2 16.6
11/3 9:00 P.M. 9.0 750 981 155 107.0 23.8 17.2
11/4 2:00 A.M . 9.6 705 882 113 113.0 15.0 15.3
11/4 5:30 A.M. 10.0 880 1230 92 120.0 33.3 15.0
11/4 8:00 A.M. 10.0 560 384 55 134.0 39.7 12.1
11/4 9:00 A.M. 10.1 660 1100 74 156.0 17.7 13.4
11/4 10:00 A .M. 10.3 325 798 85 108.0 13.0 11.5
11/4 12:15 P.M. 10.6 700 1670 60 239.0 11.0 9.4
11/4 1:45 P.M. 10.4 820 1070 55 195.0 14.5 12.2
11/4 5:30 P.M. 10.0 485 1240 20 125.0 15.0 14.5
11/4 6:35 P.M. 10.1 290 564 787 72.0 11.7 23.5
11/4 8:30 P.M. 9.7 920 1820 1, 150 118.0 626.0 15.9
11/5 2:00 A M .  10.2 455 1330 63 214.0 26.2 11.3
11/5 3:00 A.M. 9.7 1200 1920 910 242.0 700.0 10.5
11/5 9:00 A.M. 10.0 680 958 25 152.0 31.3 13.4
11/5 10:15 A .M. 10.0 375 700 145 100.0 112.0 14.9
11/5 2:30 P.M. 9.9 2900 2330 354 218.0 80.7 37.7
11/5 7:05 P.M. 9.7 990 1910 462 82.0 476.0 22.3

Somples collected by. H2M CORP 

REMARKS: 

~~~..( ~~~~
.. 

S. C. McLENDON. P.E., Dir,ctor
Sonitery £ng n..r

• I. 

C—i?
7/74

I 
_
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~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHEI, McLENDON I MUISILL

500 BROAD HOLLOW ROAD. MELVILLE. NEW YORK 11746 ( 5 16 )  MY 4-3043

W A T E R  RESOURCES • WATER SUPPLY & TREATMENT • O EW E R ACE  S TR EATMENT

AQUAT IC & M A R I N E  F - ~~OL~~I~~ Y • MODEL STUDIES • PILOT PLANT S T U D I E S

W A T E R /W A S T E  w A T r . R LA E O R A T O R V  ‘.50 A N A L Y TI C A L  S E R V I CES

LABORATORY REPORT Contract No. DOT-CG—4 1342A
Lab. No. Dot. Ccll.ct.d 2—5 Nov . 75 I”°” R.c.iv.d 3—5 Nov . 75
Prunis., of Sampling Point CGC FIREBUSH Cli.nt u.s. Coast Guard
Add,.u Unjtc~~5tgtes

_Coast.thaar..d Station, Governors T~ 1and , ...1L.Y•
Point of C.lkction Bouy Hold ______________________________________________________________

Typo Wut.w.t.r:
__________  

Raw Sanitar y Wastewat er , Underway -~~~~ ____

TIME OF TOTAL SUSP .
DATE COLLECTION COD SOLIDS SOLIDS CHLORIDES

10/2 10:10 P.M. 200 21,300 162 7.5 10,000
10/3 5:30 A.M. 2500 30,160 181 7.2 4,600
10/3 6:00 A.M. 1200 12,700 

- 
166 7.2 7,500

10/3 6:45 A.M . 1500 12,400 127 9.1 6,200
10/3 8:15 A M .  2200 10,800 271 8.7 5,400
10/3 9:45 A.M. 2800 14,500 852 8.4 7,600
10/3 11:00 A.M. 3100 8,500 340 7.6 9,400
10/3 1:30 P.M. 5400 11,004 820 7.4 5,500
10/3 4:00 P.M. 3400 17,432 512 7.4 9,600
10/3 4:45 P.M. 2500 9,938 259 6.8 4,000
10/3 6:00 P.M. 2500 9,452 212 7.1 6,500
10/3 8:00 P.M. 1800 3,636 65 7.4 1,400
10/3 9:00 P.M. <100 3,704 78 6.8 1,700
10/4 1:30 A.M. 150 14,478 368 6.6 7,800
10/4 6:00 A.M. <100 18,596 125 6.7 10,200
10/4 7:10 A .M. 620 7,192 339 6.9 4,000
10/4 8:10 A M .  815 10,704 273 7.0 6,000
10/4 8:45 A .M . 628 9,754 322 6.2 5,400
10/4 9:30 A .M. 625 15,112 316 7.4 7,000
10/4 10:15 A.M. 200 14,382 386 7.9 8,000
10/4 11:45 A.M. 408 20,202 702 7.6 12,500
10/4 12:30 P.M. 853 14,086 454 5.5 9,000
10/4 3:30 P.M. 540 25,108 778 6.7 16,500
10/4 4:30 P.M. 1100 24,738 318 7.1 14,500
10/4 5:15 P.M. 1860 19,922 188 7.7 13,500
10/4 6:15 P.M. 1650 16,284 478 7.1 7,500
10/4 7:10 P.M. 1400 10,522 293 6.2 4,500

Samples collected by’ H.?M CORP. (CONT ’D.)

REMARKS: 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S . C. McLEND P.E., Director
Sanitary Engin..r C—18

J 
,, 

7/74 
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~~~~~~~~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHU . McLINDON & MUUILL

500 BROAD HOLLOW ROAD. MELVILLE. NEW , ‘ R(< * 1746 15 1 6 )  MY 4-3043

WAT ER R E SO U A C C S  • W S~~ E R SUPPI T . T R EA T M E r .  • S E W E PS • , E  & TRI ATM ENT

AQUATIC  & MARINE I 1,.L’ ,’ ;Y • M C , [ ,~ L $TULI ’ER • p11.01 4 ’  A N T  STUDIFS

W S T C R/ W A S T E  W A 1  LA L,* E  , ,~~A l ,  11,~ / ~~L. A s S ’  ‘1 IC~~~ SEII V I

LABORATORY REPORTcontract No DOT-CG-41342A
Lab. No. Dat. Coll.ct.d 2—5 Nov . 75 l ’~’ R.caiv .d3 5  Nov . 75
Pr.,nis.s of Sampling Point CGC FIRESUSH Client U. S. Coast Guard
Addr.ss Un ited States Coast Guar d~Stat ionA Governora Tslnnd, w.y.
Point of Collection Bouy Hold ______________________________________

Type W.ot.w.t .r Raw Sanitary Wastewater , Underway
TIME OF TOTAL SUSP.

DATE COLLECTION COD SOLIDS SOLIDS CHLORIDES

10/4 7:50 P.M. 507 10,150 220 7.3 5,000
10/4 9:30 P.M. 178 14,454 283 8.0 7,400
10/4 10:40 P.M. 350 19,386 638 7.7 10,000
10/5 1:30 A.M . <200 24,394 321 6.4 12,500
10/5 5:00 A .M. 706 27,580 283 7.5 14,500
10/5 5:45 A.M. 1830 10,926 496 6.3 10,500
10/5 6:35 A.M . 1900 20,320 582 7.8 10,500
10/5 7:25 A .M. 1650 12,238 750 6.6 7,000
10/5 9:10 A.M. 1100 19,500 646 6.9 11,500
10/5 10:20 A.M . 400 6,926 910 7.7 12,500
10/5 11:20 A.M. 620 7,630 470 7.5 5,000
10/5 1:00 P.M.  540 18 , 832 678 7 .4  11,500
10/5 1:45 P.M. 130 11,162 400 7.3 7,000
10/5 3:00 P.M. 261 29,850 910 6.9 19,000
10/5 5:05 P.M. 1120 29,780 888 7.8 16,500
10/5 6:00 P.M. 775 11,158 390 8.0 7,000
10/5 6:45 P.M. 150 9,794 388 7.3 7,500
10/5 8:45 P.M. <100 8,886 88 7.2 5,000

Samples collected by~ H2M a~Rp. . .  -

REMARKS: 

2 ... . . ?. ~~~~~~~~~
_ 

S. C. McLENDON. P.E., Dir.ctor
Sanitary Enqin..r C—19

- — .



—.~~~~
— 
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~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHU. MaLENDON & MUIII LL

500 BROAD HOLL~~~. ROA D, MELVILLE NEW YORK * 1746 (5*6 )  MY 4 3043

W A T L R  RESOI)RCE5 • W A T E R  SIJPPLV S T REATMENT • SEWERAGE & TREATMENT
A QU SY TI F MARINE ICOLC UY • MODEL ATLIDI ER • PILOT PLANT S1 I.IOIES

ISAT EIT/W AST E W A T E R  LARORAT O RY AND A NS I  YT ICA L  SERVICES

LABORATORY REPORT Contract No. DOT-GC-41342A
Lab. No. I Date Coll.ct.d 2—5 Nov . 75 t0~

t
~ 

R.c.iv.d3_5 Nov. 75
P~en~is.n of Sampling Point coc FIREBI SR J~~nt U • S • Coast Guard
Addrus United States c a s  arct Station , Governors Island , N.Y.
Point of Coll.ction 5~ uy Hold 

_______ ______________ _____________________________________________________

Type W.st .w .t .r:
Raw Galley Wastewater,.jJ~derway

TIME OF TOTAL SUSP . OIL &
DATE COLLECTION COD SOLIDS SOLIDS MBA S GREASE

11/3 7:45 A .M. 608 1240 138 7.2 0.18 73.4
11/3 11:45 A . M .  930 540 154 7.7  0.32 101.0
11/3 12:50 P.M. 933 440 226 6.7 0.40 86.6
11/3 9:30 P .M.  809 460 310 4 .8 0.18 48.5
11/4 10:05 A .M .  688 400 188 5.8 13.8 86.2
11/4 12:00 Noon 550 313 170 5.7 9 .70 68.5
11/4 2:30 P.M. 256 182 156 5.7 0.87 77.3
11/4 4:30 P.M.  554 298 174 6.6 0.46 70.7
11/4 5:30 P.M. 850 324 215 6.5 7.80 127.0
11/4 8:15 P.M. 1650 570 331 3.9 0.70 148.0
11/5 1:00 A.M . 1440 630 227 4.1 0.72 126.0
11/5 6;0O A.M .  808 548 149 5.0 0.45 58.3
11/5 8:10 A . M .  937 668 228 57 0.31 89.0
11/5 9:20 A .M .  758 424 251 5.5 0.44 168.0
11/5 11:30 A.M . 344 290 112 5.9 0.25 101.0
11/5 12:30 P.M. 986 494 256 6.3 0.09 131.0
11/5 1:45 P.M. 787 402 201 6.0 0.19 103.0
11/5 3:15 P.M. 708 480 181 6.0 0.20 71.9
11/5 5:05 P.M. 1410 924 79 9.5 119. 154.0
11/5 5:45 P.M. 1730 1420 205 10.6 53.5 364.0

Samples collected by~ H?M. cORP . 

REMARKS: 

4.~ ~~ S. C. McL ENDON , P.E., Dir.ctor
Sanitary Engin..r c—so

I.

7/74
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~~~~~~~~~~ H2IV’t CORP. I Environmental Engineers & Scientists
NOLZMACHIL McLENDON & MU RI ELL

500 BROAD HOLLOW ROAD MELVILLE. NEW YORK (* 7 4 6  (5)6)  MY 4 3043

W A T E R  R E S O U R C E S  • W A T E R  RI PPLY A T I T E A T M E T W T • S E W E RA G E  & TREA T M ENT

A Q U A T I C  4- M A R I N E  I . 
~~~~~~~ • M1.’ F ( L  STFIDI I  -~ • F I  LIT PLANT STUDIES

W A T I I/ W A S T E  W A T L A  L A B T R A T U I 4 ,  / 5 0  A N4 I  Y T ICA L  S C I T V I C C S

LABORATORY REPORT Contract No. DOT-CG-4 1342A
Lab. No. D.t. Coll.ct.d 10—14 Nov . ~~~~~ R.c.lv.d 11—14 Nov . 75
Premis es of Sampling Point coc FIREBUSH Client U.S. Coast Guard
Address United States Coast Guard Station~ Governors Taland , N.Y.
Point of Colliction Bouy Hold
Typo W.st.w et. r:

Raw Turbid Wastewater. Dockside
TIME OF TOTAL SUSP. OIL & HARD-

DATE COLLECTION BOD COD SOLIDS SOLIDS MBAS GREASE NESS

11/10 1:30 P.M. 10.3 490 835 2060 156 280. 49.1 23.3
11/10 2:30 P.M. 10.3 410 750 1500 213 200. 26.9 12.5
11/10 4:30 P.M. 10.2 410 800 1000 66 210. 26.9 12.8
11/10 7:00 P.M. 10.3 610 860 1840 236 230. 49.5 14.1
11/10 9:30 P.M. 10.3 310 745 1300 176 200. 31.2 14.3
11/11 7:30 A.M . 9.5 240 580 1020 81 68. 36.8 13.5
11/11 8:20 A .M . 10.6 510 845 2020 84 236. 28.4 11.5
11/11 10:10 A .M. 10.6 80 235 230 25 320. 18.5 15.6
11/11 10:50 A.M. 10.0 120 260 320 25 180. 19.2 18.8
11/11 3:00 P.M. 10.5 57 505 1060 34 200. 12.7 11.6
11/11 5:15 P.M. 10.0 260 605 1070 30 210. 34.0 61.0
11/11 6:15 P.M. 10.6 150 450 740 68 400. 23.8 19.0
11/11 7:30 P.M. 9.6 82 250 195 30 80. 20.1 13.2
11/11 8:30 P.M. 10.1 180 468 229 38 60. 17.5 15.6
11/12 8:30 A .M. 9.7 240 565 726 44 74~ 24.4 14.7
11/12 12:00 Noon 9.2 220 367 380 1360 60. 22.9 15.6
11/12 2:00 P.M. 9.8 250 1650 1530 248 313. 318.0 14.8
11/12 5:00 P.M. 10.3 370 770 1900 38 333. 166.0 20.5
11/12 9:00 P.M. 9.8 410 1430 770 93 76. 52.4 20.7
11/13 4:30 A.M. 10.3 450 790 1230 168 205. 41.6 14.2
11/13 5:35 A.M. 10.4 390 450 838 173 88. 112.0 12.4
11/13 11:30 A.M . 10.4 190 670 1130 118 142. 29.6 17.3
11/13 1:00 P.M. 9.9 450 180 382 47 52. 12.3 14.9
11/13 6:00 P.M. 9.5 160 320 388 89 44. 26.9 14.3
11/13 7:30 P.M.  10.0 210 505 614 105 38. 28.2 14.5
11/13 8:30 P.M.  10.4 390 1000 1440 116 194 . 32.3 11.2
11/13 10:30 P.M. 10.3 180 540 760 82 112. 30.6 12.2
11/14 5:30 A.M . 10.4 330 610 986 90 120. 20.6 11.6
11/14 6:30 A.M.  10.1 180 300 514 36 60. 18.4 12.1

Samples collected by. M CORP. 

REMARKS:

‘4. C. Mc LENOON. P.E., Director
Sanitary Engineer C—21

I.

7/74

— _ _ _ _ _ _  ~-_~~~~~ — - .4



— _ _ _

~~~~~~~~ H2M CORP. I Environmental Engineers & Scientists
HOLZMACHEU, McLRNDQN & MUIRCLL

500 BROAD HOLL (4W ROAD MELVILLE N~~~W Y’ .NY 1 1 74 6  ~, T b I  MY 4 3 043

W A T E R  RLSO I  ‘ I l / S  • W A T E R  L’ PPI S TI lL A I M F N T  . SI ~~ F P A U L  S TRI  A T M U N T

* 01 * 1 1 1. M A P SI IC  . 4  . SI DEL - 1 1 1 0 1 k’ . • I l .I,T I i  A S  S t I n t / I ,

V1 A TE / W A ’  I t  W . I ’ Lt ’  EA R  I A ’  1 ‘U A S A L Y T I CA L .  E l i  S I C E S

_________________- - 

LABORATORY REPORT Contract No. DOT-CG—4 1342A
Lab. No. 

J~tet. Coll.ct.c4j 0 14 Nov. 75j l~~~ R.c.ivad 11—14 Nov • 75
Premises of Sampling Point CG~~1J~EBUSH - J°”~ U.S. Coast Guar~~
Addre ss United States ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Island, N.Y.
Point of Collection Bouy Hold _____________ __________ _______

Type W.st.wat.r: Raw_Sanitary Wastewater , Dockside 
________

TIME OF TOTAL SUSP.
DATE COLLECTION DOD COD SOLIDS SOLIDS 

~fi CHLORIDES

11/10 1:00 P.M. 1500 2730 8,690 470 6.4 4,000
11/10 1:45 P.M. 520 1000 7,930 188 8.1 4,000
11/10 3:00 P.M. 570 1080 11 ,100 258 6.7 6,000 ‘

11/10 4:00 P .M.  620 1830 13, 800 454 6 .4  9 ,000
11/10 5:30 P.M.  740 1570 6 , 920 352 6.9 4 , 500
11/10 7:00 P.M. 320 780 7,230 136 7.1 4,500
11/10 9:00 P . M .  320 1100 20 , 100 72 7.3 14 ,000
11/10 11:30 P.M.  550 628 10 , 400 328 7. 4 7 , 000
11/11 12:30 A . M .  430 403 10 , 500 260 7 .0  5 , 000
11/11 5:20 A . M .  330 567 20 , 100 180 5.7 7 , 500
11/11 6:10 A .M. 390 1150 14,600 120 5.6 6,750
11/11 7:00 A.M . 380 1730 4,150 84 5.6 1,000
11/11 7:15 A .M. 250 1570 6,090 158 5.7 2,000
11/11 8:30 A .M . 420 1620 12,100 108 5.8 4,500
11/11 10:00 A .M . 520 1280 9,860 180 6.0 4,000
11/11 10:45 A . M .  1000 1870 12,800 376 5.8 5,250
11/1]. 11:25 A.M . 830 1570 10,100 432 5.7 2,000
11/11 12:30 P.M. 670 1280 12,500 364 5.8 6,000
11/11 1:15 P.M. 620 908 15,600 364 8.0 6,250
11/11 2:00 P.M. 790 1485 16,100 668 6.6 6,500
11/11 3:00 P.M. 620 1490 16,640 244 7.9 6,250
11/11 4:00 P.M. 700 1560 12,110 224 6.7 4,500
.. i/l1 5:00 P . M .  670 1620 13,000 236 6.5 4,750
11/11 5:15 P.M. 690 1410 4,150 200 6.7 1,000
11/11 5:30 P.M. 1100 1580 5,030 140 5.6 1,000
11/11 6:00 P.M. 580 672 7,020 132 6.0 2,500
11/11 7:30 P.M. 480 553 17,500 188 7.0 5,000
11/11 8:00 P.M. 430 501 20,200 136 7.5 5,000

Samp les collected by: H2M cORP.
(Cont ‘d .)

REMARKS:

~~~~~~~~~~- , 
. C. Mc - P.E. Director

<‘ Sani ta ry Eng ineer C—22

7/74
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H2~i CORP. / Environmental Engineers & Scientists
HOLZMACHRR. MALENDON & MU RR ELL

~.00 BROAD HOLLOW ROAD. MEL V~LL L NEW YORI’ T I  74(, I ~~16 ’  MY 4- 3043

W A l E R  RESOURCES • W A T E R  SUPPLY 1 151 A I M I  rsL . ‘ t  .51 RA~ .E & TIl l A T M I N 1

~~Ill A t I C  & SA l I NE ECT ~~U, I  • Sl~ lU I. Si 1 4 -1 (4 .  • F I r  OT P L A N T  .1414 - ICR

W a r ’  / N A S I F  W I l l S  I A I I )R A1,’Ill 1, 4 S f . . Y r I ,~~A L S E l . A I~~ tS

LABORATORY REPOR T Contract No. DOT-CG—4 1342A
Lab. No. Dat. Coll.ct.d 10—14 Nov 7 ~~~~~ R.ceived11_.14 Nov. 75
Premises of Sampling Point CGC FIREBUSH Client U.S. Coast Guard
Address United States Coast Guard Station, Governors Island, JLY~~~~~~_Point of Collection Bouy Hold -_____________________________________________________________________________

Type Wast ewater : Raw Sanitary Wastewater , Dockside

TIME OF TOTAL SUSP.
DATE COLLECTION DOD COD SOLIDS SOLIDS ~~ CHLORIDES
11/11 9:00 P.M. 460 550 12 , 200 142 7.0 6,500
11/11 11:30 P.M. 450 752 4,790 97 7.1 2,000
11/12 2:00 A.M . 380 755 4,990 78 7.0 5,500
11/12 5:10 A .M . 600 931 15,200 160 7.1 5,500
11/12 6:25 A .M. 140 603 18,800 84 6.6 7,000
11/12 7:10 A .M . 430 1080 17,700 211 6.9 4,500
11/12 8:00 A .M. 460 502 12,500 194 7.2 3,000
11/12 9:00 A .M. 440 671 11,200 453 6.5 5,500
11/12 10:00 A.M . 610 930 13,700 645 7.9 5,500
11/12 10:50 A.M . 470 1230 19,200 351 6.6 6,500
11/12 12:30 P.M. 610 1660 13,800 263 7.6 5,500
11/12 1:00 P.M. 960 1620 16,700 308 6.3 6,750
11/12 1:45 P.M. 1500 1840 9,100 930 6.4 3,250
11/12 2 :45 P.M.  1500 2250 18, 800 1190 5.2 4 , 750
11/12 3:30 P.M. 830 624 16 , 400 385 6.8 6 , 750
11/12 5:00 P .M.  1300 1000 8, 100 450 5.1 2 ,500
11/12 6:00 P.M. 360 184 12,800 181 6.3 - 5, 250
11/12 6:30 P.M. 950 273 5,170 174 6.4 1,500
11/12 7:30 P.M. 810 271 4,700 61 6.4 1,500
11/12 8:30 P .M.  390 706 3, 500 233 6.7 750
11/12 9:15 P .M.  350 550 1, 200 64 8.5 250
11/12 12:00 M .N .  370 402 3 , 900 168 6.7 1,250
11/13 4:30 A . M .  410 <100 16 , 000 97 6.6 7,250
11/13 6:40 A .M .  440 350 17 , 600 232 6.7 7 , 750
11/13 7:30 A .M. 690 754 12 , 740 251 7.2 5 , 250
11/13 8:00 A . M .  600 980 11, 100 265 6.3 4 , 750
11/13 8:45 A . M .  670 1080 11, 000 520 6.9 4 ,500
11/13 10:00 A .M .  1270 1730 12 , 100 768 4.9 4 ,750

Samples collected by~ 
H2M .a~E.P . 

(Cont’d .)
REMARKS: 

C. McLENDON. P.E., Director
Sanitary Engine.? C—23

I.

7/74 
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~~~~~~~~~ H2hf CORP. I Environmental Engineers & Scientists
HOLZMACHER, McLENDON & MUURLL

41 4LI BROAD H~~)L LI  UE ROAD M E ’ . 4.ILI I •~~E4.l. Y rDRK 1 : /4 1 1  516, MY 4 3043

NA T E R  RCSO ’ . I lC . FY,  • .S A T L / .  1 1 1 4 1  & I l , I A M 1 51  . ‘. IW I R A U E  I. T I,t  A I M E N i
A c’: A IC -. I N , , . . C l ..  I . I. 1 1~ - -, I • 1.1 Lot RI ~ ~. I 51~~’ L  l.A

W I T ,  S / ’A . I S T I W A T T ’  1 4 ,  41141,  Ifl lg4.I .% S” I ’I T I C A I  4 . / I l.’ ES

LABORATORY REPORT Contract No. DOT.-CG— 41342A
Lab. No. Dat. Collected 10—14 Nov . ~~~~~ Receive d 11—14 Nov . 75
Premis.s of Samp ling Point CGC FIREBUSH CIi.nt U.S. Coast Guard
Addr us United States Coast Guard Station, Governors Island, N.Y. -

Point of Collection Bouy Hold
Type W.st .wat.r :

Raw Sanitary Wastewater , Dockside

TIME OF TOTAL SUSP.
DATE COLLECT ION DOD COD SOLIDS SOLIDS ~~ CHLORIDES

11/13 10:45 A .M . 900 1420 11,900 476 5.0 4,000
11/13 11:55 A .M . 680 1070 16,100 305 7.4 8,250
11/13 12:30 P.M. 450 620 20,000 190 7.4 8,250
11/13 1:30 P.M. 1330 752 2,850 222 6.0 750
11/13 2:30 P.M. 710 1090 5,600 414 7.1 2,000
11/13 3 :30 P.M. 880 803 14,500 628 6.8 5,750
11/13 4:15 P.M. 590 550 11,200 378 7.5 4,000
11/13 5:00 P.M. 450 350 4,470 264 6.7 1,500
11/13 6:00 P.M. 520 204 1,470 185 6.0 500
11/13 7:00 P.M. 430 151 6,670 263 6.9 2,250
11/13 8:30 P.M. 300 203 13,880 215 7.3 6,000
11/13 10:00 P.M. 390 150 5,110 124 7.1 1,700
11/13 11:30 P.M.  450 620 9 ,422 147 6.2 4 , 250
11/14 1:00 A .M . 290 622 2,590 134 6.3 3,750
11/14 5:00 A . M .  230 850 15,500 181 6.8 6,750
11/14 6:30 A . M .  160 930 13, 100 143 6.9 5 ,750
11/14 7:00 A.M . 160 1480 6,150 79 6.7 2,500
11/14 7:45 A .M. 530 1900 11,400 285 6.7 5,000
1.1/14 8:50 A.M. 640 1230 5,100 434 6.3 2 , 000
11/14 9:30 A .M . 460 980 3,200 143 6.8 1,250
11/14 10:00 A .M. 790 1740 7,200 568 7.0 2,750
11/14 11:45 A .M .  440 709 13,200 266 6.6 6,750
11/14 12:15 P.M. 1453 1870 36 548 8.1 6 , 000
11/14 12:45 P.M.  1150 1520 12 ,132 366 7.1 2 , 750
11/14 1:30 P.M.  2180 3030 13 ,200 610 7.5 5,500

Samp les collected by . H2M ~~RP 

REMARKS : 

- . C. McLENDON. P.E.. Director
Sanitary Eng ineer C—24

A

7/74
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H2M CORP. / Environmental Engineers & Scienti sts
HOLZMACHU, MCLENDON & M URRE LL

500 BROAD HOLLOW ROAD. M E L V IL L E .  NEW YORK 11746 1516) MY 4.3043
W A T E R  RtS0 ,IlC( LI . 4 1 4 . ’ - SUPPLy A IL LA  rAI l ST • N IW EW A C E  & TREAT MENT

A Q U A T I C  I. S I & l l :N E I.- ‘LU,. I . 54- UI SIt  I I IUS • PILOT P *5 ’  STUDIES
w~~ 4. .  :/ V1 A l .  4. W A T E E ,  I 14. 14* 1 .  :1 A 11: *5*111,, A ’ .  ‘ L E A t A ES

LABORATORY REPORT Contract No DOT-CG—41342ALab. No. Date Collected 
10—14 Date ccciv 1 1 ..1 A sy—.-—-—-—-——--—-.--—----——.--—.- -.—-——. 

4. 
~~~~~ 

A~W ~~~.Premises of Sampling Point CGC FIREBUSH Client u.s. Coast Guard
United States Coast Guard Station, ~~vernprS ~~~~~~~~~~~~~~~~~~~~~Point of Collection Bouy Hold

Typ . Wastewater: ________

Raw Galley, Wastewa-ter, Dockside
TIME OF TOTAL SuSP . OIL &DATE COLLECTION DOD COD SOLIDS SOLIDS MBAS GREASE

11/11 3:00 P.M. 5.3 1000 2100 1000 226 46.0 18911/12 6:00 P.M. 5.2 1700 2650 998 356 14.2 25411/13 3:00 P.M. 4.6 1600 2330 870 344 3.04 20811/14 12:30 P.M.  5.4 1100 1730 620 222 1.82 138

Samp les collected by: }12M CORP.

REMARKS :

S. C. McLENIDOIIf . P.E., Director
Sanitary Engineer 

C—25
I.

7/74 
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~~~~~~~~~ H2h1 CORP. / Environmental Engineers & Scientists
HOLZMACNU. McLENOON & MU RR ELL

500 BROAD HOLLOW ROAO. MELVILLE. NEW YORK 11746 (5 16 1 MY 4.3043

W A T E R  RESOIJPCrS • W A T E R  SUPPLY 5. TREATMENT • SEWERAGE & T f l L A T M C N i
A Q UATIC  I. A1AI1 .~~~4. I ‘~~~ L’.:UV • MODCL STUDIES • PILOT PLANT 4 4 1  4 - t I

VI A T . “ / WA S ’ I .1 A ’ L P  LABQRATO R~ AND ANALYTICAL S E R V I C E S

LABORATORY REPORT

P,.rn~: of Sansphnq Pob,t 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~
. ~~~ ~~~Address USCG Acadamy, N.w London4 Conn.

Point of Coll,ctioa

Type 
~~~~~ potable water

506238

Cu .13 mg/i
Fe <.02 mg/i
Mn .04 ag/i
Zn .20 mg/i
Hardness 10.7 ag/i as CaC0~

Samp les collected by. H. .2 
REMARKS:

.~~~~ . D ~recto 

J’ Sanitary Engineer C—26

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ - 
- -



_ _

~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHRR. McLRNDOH & MUIIELL

5 I ’T Ii U, AU 14( 1. L. ’ V. 1.III’ ri UI. ‘ ‘,,‘. .1 .1- V, LI ( .1’  1. I T  (3D 516 ? T I  4 3U.i

14I,II I~ A I S U  I ’ r I. , . ,% A  . - ‘‘ . Y 8. , I : F A , M I N r  . ‘.41.  ~ A I . 1 & TI l l  *11. 4- ’.

A ’ U A I I  I.. 1. 14- ‘II e r ,,, .;Ic.1 • ‘I  I ,  SIL L’ ..  • 1.11 11 1 , 4 5 1  S L L I t:  

. P/ L I: . ,I I ,E.  L A ’ .  .451’ .  ‘., I:  I *5 8  : 1 ’  . . t L , .  IS

LABORATORY REPORT 
_________________

Lab. No. 5O6~~ 6 Dete Collected 
1!~t0 R.ci,v.d 10/24/75 

-

Premises of Sampling Point Vigorous Client United States Coast Guard __
Add r.u

Point of Collection

Type Wasfewafe r: Potable Water

LAB NOa 506606

Cu .19 mg/ i
Fe .19 mg/i
Mn <.02 ag/i
Zn 0.28 mg/i
Hardness 10

Samples collected by H., .2 OZ~P. 

REMARKS: 

~~~~~~~~~~~ .E::~~ir~~ o ~~
/

Sanitary Engineer C—27
I.

7/74 
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H2M CORP. / Environmental Engineers & Scientists
HOLZMACHU, McLENDON & MUUELL

500 BRC.At ) IIsLILLOW ROAD. MELVILLE  N EW  ~l )RK I I74r.  5 1 6 ?  MV 4.3043

NA I l  P RESUl PI ( S  • W A 1 E I ,  S I ,4’PL , .4 T l L 1 A ’ P l S~ . , N l R* I S T f l EA TME NT

* 4- I A ’ . : -  1. ‘ ‘A l l ’  NI IC I . L L .  .1 • I T ’ l l  I S T I LES • I’LOT P 1*4  S r’ ’. i s
NA ’ ~ - . / w A S r .  v. 511- P IL l- , R A T ~ Ill IL, A ’ . A L Y I L A AI.  IL’ . 1.1(11’.

LABORATORY REPORT Contract #DOT CG 41342A
Lab. No. Date Collect.~ —8 Oct.75 ~~ 

Recilved 8 Oct. 75
Premises of Sampling Point CGC Vigorous Client U. S. Coast Guard
Address United States Coast Guard Academy , New Lond on, Cons -Point of Collection Sewage Ej ection Room  

_______

Type W.ste water :
Raw Turbid Wastewa ter , Underway -___________

TIME OF TOTAL SUSP OIL& HARD-
DATE COLL~~ TION ~~ Q9~ SOLIDS SOLIDS MBA S GREASE NESS

10/6 2:15PM 9 2  800 362 84 15.6 87 14
10/6 3:15PM 6.4 230 124 38 3.07 154 10
10/8 4:45PM 9.6 185 210 53 2.3 166 11
10/6 5:35PM 10.5 200 566 70 .75 112 ii
10/6 6:30PM 8,8 225 157 67 .78 287 12
10/6 9:45PM 6,9 205 86 41 0.62 83 11
10/6 11:30PM 8, 9 260 287 42 22,6 38 11
10/7 l2:45A1 6,8 220 125 39 3,33 187 10
10/7 3:50AM 6, 5 215 90 22 0.84 44 ,8 12
10/7 7:00AM 6.4 125 69 16 0.32 23,2 10
10/7 7:50*1 7.0 225 113 28 0,24 81.0 16
10/7 9:25A M 9,7 310 400 63 0,78 37,7 16
10/ 7 3 :00PM 8.5 320 280 114 1,20 66.1 18
10/8 6:45AM 6.7 230 149 63 3.2 78.5 10
10/8 7:10AM 7.3 325 147 76 2,1 97.4 17
10/8 7:30AM 6.0 295 164 140 2,26 90,8 11
10/8 8:10AM 8.9 405 196 150 1.6 118 13
10/8 9:05AM 6,6 130 80 42 0.28 43,9 8
10/8 10:40AM 7.4 385 336 88 10,5 88.9 15
10/8 11:00AM 6,6 245 141 56 8.5 374 6
10/8 11:30AM 9 2  400 534 88 2,7 40,8 11
10/8 11 :45*1 9,2 340 436 72 6.4 30.7 8
10/8 12:30PM 10,0 615 7406 196 64.0 71.9 17
10/8 1s30P1 10.0 550 364 ]. 226 22,6 57.2 20io,a 2:35PM 9.5 660 463 3!2 21,0 133 26

Semples collected by’ H....2. M CQ~p.. 

REMARKS: 

Senltary EngIne.r 
C— 28

I.

7/74
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_____________________ ___________________________ - -~~~~-- - -~~~~~~~~~~~ --- ---—-—

~~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACH ER . M LENDON & MURIELL

511. 1 R1ROAO HOL.l. I V ’  1 -4 , 4 5  ME l  (ILL I NEW ~‘ ) f ~ I’i I I~ ’ $ ? ’  1 5 1 6 1  MY 4 3043

N A I l S  Il l S C’  I r s  • WA I l l  ,,I~~~l . ‘ I  1- ’  ~~1N ’T • SI  W I SAC. ’ ., A T I TCA I M I L NT

* 4 - 4 - ST I r  1-. 4 - tIlt  NI (‘ . . “ .~ • 1.1 ’, ‘ .1 - I :  ‘IS.’.. • 1 4 -  1 P 1*4 ’  5 1 4 - OI L S

f v l * s T ’  .4 ‘ L A  I A D O F I A T < t , , , , A 4  A l ’,’. A . SI 114111*

LABORATORY REPORT Contrac t_#DOT-CG-41342A
Lab No Date Coll.ct.~~_8 Oct 75 IDate Received 8 Oct. Th
Premise s of Samp ling PointC00 Vigorou~,,,.. Client u• S. Coast Guard
A ddress nj ad 8tates Cn~st Gts.rdl Acad~Ry,~_New Lo”don, Cons. _

~~~~~ - - -

Point of Collection Sewa,ge Ejec ion Room ______________- - ______ - — -

Typ. Wastewat. ,: Raw Sanitary Wastewater, Underway ______________________

TIME OF TOTAL SUSP.
DATE COLLECTION Q~~ SOLIDS SOLIDS CHLORIDES

10/6 3:15PM 3300 32,200 600 8.3 16,000
10/6 4:00PM 3100 38,800 64 .9 8.5 16,000
10/6 4:45PM 2600 34,300 570 8.2 17,250
10/6 5:30PM 2300 35 ,600 447 8.3 16,250
10/6 7:30PM 1100 33,900 450 8.1 16,500
10/6 10:00PM 1040 32,500 476 7.8 18,500
10/6 10:30PM 1040 38,800 456 7.7 18,000
10/6 11:00PM 1040 36,300 395 7.7 17,500
10/7 12:30AM 1260 34 ,200 506 7.7 18,250
10/7 4:45AM 1560 37,900 427 8.5 16,500
10/7 7:05AM 2240 31,700 388 7.9 16,250
10/7 7:35AM 2200 34,500 402 7.9 16,750
10/7 8:10AM 1900 35, 400 399 7.5 16,500
10/7 9:15AM 700 36,200 407 8.4 17,250
10/7 9:10AM 960 33 , 800 456 7.9 16,750
10/7 10 :50AM 2900 37,500 944 7.8 18,250
10/7 11:30AM 1900 35,900 1418 7.9 17,750
10/7 1:30PM 1560 35,100 341 7.8 18,000
10/7 3:15PM 2600 36,400 339 7.4 16,750
10/7 5:30PM 3000 38,200 1221 8.0 18~ 250
10/8 7:00AM 3600 39,400 528 7.8 18,500
10/8 7:20AM 1000 39,200 430 7.6 18,250
10/8 8:20AM 3100 39,000 1300 7.8 18,250
10/8 10:00AM 1400 29,100 439 7.9 14,750
10/8 10:45AM 2300 33,900 457 7.9 17,750
10/8 11:25AM 3860 32,700 351 7.7 17,250
10/8 12:15PM 500.3 34,900 458 7.5 17, 500
10/8 12:35PM 5300 37,500 675 7.9 17,000
10/8 1:00PM 2680 32 , 700 533 8.4 17,250
10/8 2:30PM 2200 38,600 ~51 7.8 18,250
10/8 3:15 PM 1700 35,000 483 7 9  17,250

REMARKS:
Samples collected by: H 2 U Corp.

Sanitary Eng ineer C— 29
I.

7/74



~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHER. McLENDON & MURIELL

500 BROAD HOLLOW ROAD. MELVILLE NEW YORK 11746 (5 16) MY 4.3043 
*

WATER RESOURCES • WAT ER S U P P L Y  S T R E A T M E N T  • SLWIRA C. I :  & TREA 1MENT
A Q U A T I C  S M A R I NE  ECOL(IL.Y • MODES. STUDIES • P11111 PLANT STUDIES

W A T L A / W A S T I  W A T ER  LATIDRA ICRY T,NU A N A L YT IC I L  S F R V I C E S

LABORATORY REPORTContract No. DOT CG 41342A
Lab. No. Date Collecte d 6—8 Oct.75JDate Received 8 Oct. 75
Premises of Samp ling Po;ntC~~~ Vigorous J~~.nt U. S. Coast Guard
Address United States Coast Guard Academy, New London , Cons.
Point of Collection RJ~ ct4 ~~Type Wast.w.ter:

Raw Galley Wast wa’ter , Underway

TIME OF TOTAL SUSP OIL &
DATE COLLECTION Q~~ SOLIDS SOLIDS ~~ 15*3 ~~~~~~
10/6 2:45PM 5500 1260 309 1 1 5  0 5 8  32
10/6 4:00PM 4900 468 136 9.2 0.30 190
10/6 5:00PM 3900 594 378 8.5 0,24 185
10/6 6:05PM 2800 1230 603 7.2 0.15 332
10/6 9:15PM 1000 414 178 6.4 0.36 141
10/7 7:00AM 2000 1060 1000 5.1 0.24 164
10/7 9:30AM 2700 1190 308 10.9 0.44 223
10/7 12:15PM 5300 2250 746 8.6 0.10 464
10/7 2:15PM 3000 862 550 9 1  0 0 4  210
10/7 4:30PM 5700 4240 1098 4.1 0.28 486
10/7 5:40PM 1500 690 1118 4.8 0 1 4  213
10/8 6:40AM 11700 2350 296 6.8 0.04 624
10/8 7:45AM 3300 1830 1246 6.9 1.20 110
10/8 8:2OAM 3300 1510 848 9.7 0.16 482
10/8 8:45AM 3100 1010 454 9.9 0.06 282
10/8 10:55AM 2200 656 104 9.8 0.28 123
10/8 11:45AM 5800 768 474 5.9 4.85 299
10/8 12:10PM 3400 1810 871 5,7 03 2  500
10/8 12:57PM 5600 2150 1288 5.7 0e 18 1082
10/8 1:20PM 7700 2580 1752 6.2 1.76 244
10/8 2:00PM 2400 726 888 6.3 0.54 272

S

Samples collected by~ H .2 . M ., Corp. 

REMARKS: 

~~: ~~~ .. -

E ON. P.E.. Director
Sanitary Eng neer 

C 30

7/74

_ _  - -4-



- -‘
~~~~~~~

‘ 
~~~~~~~~~~~~~~~~~~~ ~~~=

-.-- —---
~~~

----- 
~~~~~~~~~~~~~~~~~ 

-
~~~~~~~

—.—- -——-— - — ._ ,... .. . . ____________________________

~~~~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHU McLENDON & MURRELL

500 B R e A D  HI ’S I I ’ .’. ~~t~~A O,  1-E l  V ‘ N~ v~ YOPh ‘ 1 7 4 5 ,  ‘ 5 ’ . MtI 4 -3043

W A I L S  R I I L : ’ ’ : I : ( Y . . . W A T t S  ‘ .L: ,PPLy .* TIlE ‘ 4~ . 51 11. 1.1 * 1.’. II 11, 1 A T R I S ’

A4- I JA I ’ C  ,. ‘. 1 1 1 . 41  F t  . . 4  . M”t ’, ’ I 4  . 1 1 1 4  • P11 - IT V~~~~ 4 I  ST I’L’ I I ’ l

.4 * 1 .  - / 1 1 14 - I ’  .‘.‘ , C L Q  LA I ’ I R A T C I i I  1 , 1  A N A L Y T I C  I. ,1l1V:11’-.

LABORATORY REPORT Contract No. DOT-CG-41342A
Lab. No. Data Collected 20—24 Oct. 7~~D.te Receiv ed 21—24 Oct.  75
Premises of Samp ling Point CGC_ vigorous Client U.S._ Coast_Guard _______

Addr.s~ United States Coast Guard Academy. New London. Conn.
Point of Collection Sewage Ejection Room 

______________________

Type Wastewater:
Raw Turbid Wastewater , Dockside

TIME OF TOTAL SUSP. OIL &
DATE COLLECTION ~~ BOD COD SOLIDS SOLIDS MEA S GREASE HARDNESS

10/20 1:30 P.M. 6.4 — 368 — 238 3.12 65.9 9.3
10/20 2:30 P.M. 6.4 130 150 108 31.5 2.44 29.1 8.8
10/20 3:30 P.M. 6.4 180 260 82 17.5 2.44 102.0 9.0
10/20 5:30 P.M. 7.2 260 540 331 69 6.40 82.0 1
10/20 6:15 P.M. 6.4 120 250 828 21 5.50 5~~Ø
10/20 6:35 P.M. 6.2 110 160 84 19 1.12 66.0 8.7
10/20 6:45 P.M. 6.4 150 180 330 15 0.34 53.2 8.7
10/20 7:15 P.M. 6.6 220 270 125 35 3.55 100.0 10.0
10/20 7:55 P.M. 8.1 300 500 438 285 47.2 75.9 13.6
10/20 9:15 P.M. 6.2 190 246 190 45 10.8 55.1 17.5
10/21 2:30 A .M. 5.9 270 435 205 147 1.40 108.0 13.0
10/21 5:00 A .M . 7.1 240 457 452 76 32.0 86.0 10.2
10/21 6:15 A .M . 6.4 100 125 125 30 6.20 29.7 8.6
10/21 6:55 A .M . 6.4 240 330 120 58 4.00 103.0 11.2
10/21 7:30 A .M . 6.3 200 180 90 44 1.65 58.6 9.8
10/21 10:30 A .M . 6.6 97 193 180 40 9.40 30.7 11.7
10/21 12:15 P.M. 8.8 87 305 681 31 44.0 23.0 14.1
10/21 1:15 P.M. 7.4 180 470 471 54 35.5 45.0 17.2
10/21 3:10 P.M. 6.9 116 260 292 58 17.6 41.5 20.4
10/21 4:00 P.M. 6.5 136 480 1142 62 3.30 77.3 15.3
10/2 1 4 :30 P.M.  6 .9 175 303 153 32 1.34 90.1 10.1
10/21 5:20 P.M. 7.0 113 186 114 61 6.20 35.6 8.9
10/21 5:45 P.M. 6.4 146 355 177 34 8.40 51.4 13.1
10/2 1 6:00 P.M. 6.8 102 275 173 48 9.20 28.9 6.4
10/21 7:15 P.M. 6.4 95 185 95.2 265 4.40 25.9 8.9
10/21 8:45 P.M.  10.0 249 570 920 68 22.6 94.9 13.5
10/21 11:15 P.M. 9.5 232 602 1030 90 45.6 54.3 18.4
10/22 3:15 A .M. 8.8 112 290 277 99 16.4 28.1 5.2

Samples collected by: . . . H2.M ~~RP. 
(cONT ’D.)

REMARKS:

.

~ 

S. C. c NDON, P.E.. Director
Senitary Eng in.ev C—31

L
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H2I~ CORP. / Environmental Engineers & Scientists
HOLZMACHER. McLENDON & MURRELL

51,1l~~~R, IAn h ., I 1 I ,’7; FC A D  5 1 1 1 . - I L  L~~ “.11’ v ’ r s 11746 1 5 1 4 3 1 M~ 4.3043

~% ‘ t T 1I. I4 I ’. ’ III” ’ . 11, ; , ; 4.11.1” t 1 . T I L E , ’ .Al 41 . S tW I F I A I L L S ( REATU ENT
A ’ ’ . ’  A r  - ,. ~- . . I’ 41 1 . 1 11114 • ‘.1 L 4 -  I .‘.T  I ’ I I [ S  • PILOT P L A N t  s r I ’ r , I r s

w * T ’  1/ sI- 4 % ’ i  •‘. 4 f l  ‘. 8 1 1 4- SA I l. II ’.’.’ ‘ S A l  ‘.1 C A L  ‘ LI. V I C E S

LABORATORY REPORT Contract No. DOT-CG—41342A
Lab. No Dat. Collected 20—24 Oct.7~~

ate Receive d 21—24 Oct . 75
Presn ises of Sampling Point CGC Vigorous Client U. S. Coast Guard
Addre ss United States_Coast Guard Academy , New London , Conn. 

_______

POWt of Cdlectton s~~~age Ej~ ction roomType Wastewater :
—______ Raw Turbid Wastewater , Dockside

TIME OF TOTAL SUSP. OIL &
DATE COLLECTION ~~ BOD COD SOLIDS SOLIDS MBAS GREASE HARDNESS

10/22 5:30 A.M . 8.2 335 810 1060 306 36.5
10/22 7:15 A .M. 6.6 135 245 267 156 17.0
10/22 9:00 A.M . 6.1 243 280 266 107 1.42 78.0 16.9
10/22 10:30 A.M . 6.7 233 478 309 97 22.6 74.5 14.8
10/22 11:55 A .M . 6.4 353 690 571 155 23.6 109.0 21.8
10/22 3:00 P.M. 6.2 332 480 420 147 23.6 61.4 15.1
10/22 3:45 P.M. 8.0 280 520 478 166 23.6 41.5 14.6
10/22 4:10 P.M. 6.5 167 260 117 35 6.40 43.9 14.8
10/22 4:45 P.M. 6.1 141 230 68 210 5.90 43 .7 10.5
10/22 6:30 P.M. 5.7 136 140 68 57 0.30 54.2 9.1
10/22 8:10 P.M. 5.9 252 275 145 56 0.27 77.8 12.6
10/22 9:45 P.M. 7.3 318 295 208 58 10.8 19.4 8.9
10/22 12 Midnt . 7.9 215 260 206 71 10.8 78.1 11.6
10/23 6:20 A .M . 6.2 160 160 148 68 1.46 106.0 10.1
10/23 7:30 A .M . 6.2 250 230 125 78 2.93 19.4 10.9
10/23 9:40 A.M . 7.7 160 270 568 40 50.0 59.7 10.6
10/23 11:30 A .M . 6.0 140 160 128 74 1.75 70.8 8.9
10/23 3:30 P.M. 6.7 260 270 145 78 2.20 111.0 10.4
10/23 4:30 P.M. 10.0 320 505 830 128 23.5 102.0 22.5
10/23 5:10 P.M. 9.0 280 365 766 86 16.4 38.0 19.4
10/23 5:45 P.M. 9.8 170 230 316 41 13.5 76.1 5.9
10/23 6:25 P.M. 8.4 260 440 768 98 27.0 44.6 15.0
10/23 7:30 P.M. 6.4 130 195 393 69 16.4 50.4 9.6
10/23 8:45 P.M. 7.5 300 570 544 124 32.8 77.4 17.1
10/23 9:45 P.M. 8.4 260 860 1474 ‘ 153 71.0 45.2 18.8
10/24 5:20 A.M . 7.7 280 480 574 122 41.6 14.9 14.1
10/24 6:30 A .M. 6.5 170 240 150 4340 8.20 46.7 9.6
10/24 9:30 A .M . 170 108 4332 4.60 58.9 13.0
10/24 10:40 A .M . 10.1 150 541 2169 41.0 43.4 8.0

Samp les collected by : . . . .  ..fl2M. CORP.. 

REMARKS :

- ~~~~~~~~~ L~~~.
McLENDON . P.E., Director

San t,ry Engineer C—32

7/74 
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~~~~~~~~~ H2M CORP. I Environmental Engineers & Scientists
HOUMACHER. MaLENOON & MURRILL

500 BROAD HOLLOW ROAD. MELVILLE. NEW YORK 11746 (516) MY 4-3043

WAT ER RESO URCES • WATER SUPPLY & T REATMENT • SEWERA GE & TREATM ENT

AQ UATIC & MARINE ECOLOGY • MODEL STUDIES • PILOT PLANT STUDIES

W A T E R / W A S T E  WATER LAS O RA T C’ RV AND A N A L Y T I C A L  SERvICES

LABORATORY REPORT contract No. DOT—CG—4 1342A
Lab. No. Date Cailected 20—24 Oct~~,~

)ete Rec.lved21...24 Oct .75
Premises of Sampl Ing Paint CGC VIGOROUS Client u.s. Coast Guard
Address United States Coast Guard Academy . New London. Cpnnecti~ut
Paint of Collection Sewage Eject ion Room
Type Wa.$.weter:

Raw Sanitary Wastewpter. Dockside
TIME OF TOTAL SUSP.

DATE COLLECTION DOD COD SOLIDS SOLIDS ~~ CHLORIDES

10/2 0 2:45 P.M.  360 1200 11,800 330 7. 5 5 ,250
10/2 0 3:35 P .M.  360 1100 11,300 220 7.7 6,000
10/20 9 :00 P.M . 370 1000 — 318 7.9 6,000
10/20 11:00 P.M. 440 16~0 16,200 382 7.7 8,000
10/21 4:30 A . M .  380 1250 20 ,500 278 8.1 10 ,500
10/21 9:00 A .M . 460 1600 25,300 940 7.8 12,500
10/21 9:25 A .M .  616 800 27 , 100 1120 7.7 16 ,300
10/2 1 9:55 A . M .  388 1700 30 ,300 934 7 .4  16,000
10/2 1 10:45 A . M .  198 1400 30 , 400 676 7.5 17,000
10/21 11:45 A . M .  284 3700 27 , 700 992 7.7 17,300
10/21 12:15 P.M.  218 1300 28 ,600 393 7.4 15,800
10/2 1 1:35 P.M.  263 1000 27 ,000 386 7.7 13,500
10/21 2:30 P.M. 225 800 15,500 259 7.5 9,300
10/21 3:30 P.M. 183 300 16,600 266 7.8 9,300
10/21 4:15 P.M. 188 900 7,700 154 7.8 9,300
10/2 1 4:50 P.M.  290 1600 8 ,530 291 7.8 4 , 000
10/21 6:00 P.M. 290 1000 7,790 173 7.4 3,800
10/21 7:30 P.M. 310 900 7,470 413 7.8 3,800
10/21 8:30 P.M. 275 600 10,200 194 7.5 6,000
10/21 10:15 P .M.  370 1100 9 , 910 756 8.0 5,800
10/22 3:15 A.M. 260 1800 19,100 376 10.7 9,500
10/22 6:50 A.M . 425 3800 14,100 622 8.4 6,250
10/22 8:40 A . M .  460 4900 18,500 814 8.1 10 ,300
10/22 9:30 A.M . 310 2600 29,800 580 7.9 15,500
10/22 10:20 A .M . 265 2200 32,700 496 7.8 17,300
10/22 11:15 A.M . 285 1500 30,800 504 7.8 16,800
10/22 12:45 P.M. 230 1500 31,300 670 7.8 18,000
10/22 2:15 P.M. 305 1100 26,700 448 7.9 14,300
10/22 3:30 P.M. 230 800 19,800 407 8.0 3,000

Samples collected by H2M CQRP 
(Cont ‘d .)

REMARKS: 

4.~ ....c% 4. 
“ ‘ .5 C. McLENDON. P.E.. Director

Sanitary Engina.r C—33
I.
7/74
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~~~~~~~~~ H2M CORPe / Environmental Engineers & Scientists
HOUMACH EI . McLINOON & MURIELL

500 BROAD HOLLOW RLAD. MELVILLE . NE’ .A YORI., 11745 ,  5 1 6 )  MY 4 3043

WATE R RESOURCES • W A T E R  S I I PPLY & T ’ I FA TM F.NT  • St  W E R A  4- & 1111*’ ‘.1! PA ’

AQUATIC  & MARINE LCOLO,.Y • MODEL VT .IO IES . I’,~ UT SI *%  SPL It  ‘ I .,

W A T E R / W A S T E  W A T E R  L A ”  II. * 1 1 4,1 151 *..‘ A 1  T I C A S .  SE E  - ‘ ‘ C E S

LABORATORY REPORT~ontract No. DOT-CG- 41342A
Lab. N.. ‘ Oat. Collected 20—24 Oct •,~~~~~ te Receive d 21—24_ Oc t .7 5
Pr,misee of Sampling ~~~ CGC VIGOROUS Client u S. Coast Gu ard
Addr.u United States Coast Gia rd Academy, New London, Connecticut
Point of Collection Sewage Eject ion Room 

___________

Type W.sf.w.ter~ Raw Sanitary Wastewater , Dockside 
——

TIME OF TOTAL SUSP.
DATE COLLECTION 801) COD SOLIDS SOLIDS ~~ CHLORIDES

10/2 2 4:05 P.M. 100 1300 11, 400 254 7.8 5 , 500
10/2 2 4:45 P.M. 145 700 9 ,470 310 7.8 4 , 750
10/22 6:35 P .M.  165 2520 10, 000 531 8.1 4 , 500
10/22 8:15 P.M. 190 900 9,660 473 8.1 4 , 000
10/23 1:00 A .M .  343 1400 17 ,800 456 8.1 8 , 750
10/23 7:15 A .M .  820 2100 26 , 100 596 8.5 11, 000
10/23 9:15 A .M .  680 2300 23 ,500 890 8.4 10 , 000
10/23 10:00 A .M .  650 1700 31, 100 1030 8.1 12 , 250
10/23 10:50 A .M .  610 1900 32 ,000 1380 8.3 15 , 000
10/23 12:25 P.M.  990 2600 34 , 900 1030 8.2 14 , 250
10/23 1:30 P .M.  290 1800 35 , 500 744 8.2 15 , 000
10/23 3:45 P.M. 320 1700 30 , 600 287 8.2 14 , 250
10/23 4:20 P.M.  380 2450 28 , 100 503 8.3 11 , 500
10/23 5:10 P.M.  390 3200 21 , 600 290 8.3 8 , 500
10/23 7:45 P.M.  570 3000 12 , 700 753 8.3 7 , 500
10/23 8:00 P.M. 370 3500 18 , 800 393 8.3 8 , 000
10/23 11:00 P.M.  460 2000 26 , 100 536 8.3 12 , 250
10/24 6:05 A . M .  530 1800 28 , 500 437 8.4 10 , 500
10/24 7:40 A.M .  570 2500 24 , 300 469 8.1 9,750
10/24 9:10 A .M .  580 3000 23 ,500 274 8.1 9 , 750
10/24 9:50 A .M .  980 4300 26 , 800 466 8.1 11, 500
10/24 10:40 A .M .  580 4540 28 ,900 278 8.0 12,750
10/24 11:30 A .M .  880 5000 32 ,300 567 8.0 13, 000
10/24 12:35 P.M.  510 4600 31,000 601 8.0 14 ,000

Samples collected by H2M CORP.

REMARKS:

S. C. McL(NDON. P.E.. Director
Sanitary Engineer C—34

I.

7/74
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H2M CORP. / Environmental Engineers & Scientists
HOLZMACHEI. McLENDON & MURRELL

~~ ~ OO BROAD HOLLOW ROAD . MELVILLE. NEW YORK 11746 1516) MY 4 3043

W A T t S  RESOURCES • W A EF~ SUPPLY I TIIEA TM E NT • SCWERA C E & TREATMENT
1.111 ,5  [ I I’ 5. MA H’ N E  I C(,LC.,.Y • ‘.l’ICI’ L V ’TIID? ES • PILOT PLANT STUDIES

Lr.A 1 ‘l/ W A S I F  I~ LII LAP PT RA ’TILFLY ‘NIl  A N A L Y T I C A L  SEILVIC ES

LABORATORY REPORT Contract No. DOT-CG—4 1342A
Lab. No . Date Collected 20—24 Oct 74Date Received 21—24 Oct . 75
Premises of Svm ph’ng Point CGC VIGOROUS Client U.S. Coast Guard
Address United States Coast Guard Academy, New London, Connecticut
Point of Collection Sewage Ejection Room

v Weitewatert 
_~ aw Galley Wastewater, Dockside

TIME OF I TOTAL SUSP. OIL &
DATE COLLECFION ~~ BOO COD SOLIDS SOLIDS MBAS GREA SE

10/20 2:00 P.M. 10.0 2200 3600 1960 502 0.04 447
10/20 2:50 P.M. 11.3 6100 10200 6950 988 0.12 1880
10/20 3:30 P.M. 11.2 2500 3200 2726 296 0.12 580
10/20 4:45 P.M. 10.5 3600 7500 4290 730 0.04 968
10/20 5:45 P.M. 9.0 1900 3200 1660 840 0.28 333
10/20 6:00 P . M .  8.1 4200 7200 4280 2050 0.09 908
10/20 6:40 P . M .  9.6 7000 2200 28700 32500 0.06 362
10/21 6 :15 A . M .  5.5 2500 2800 1060 830 0.23 123
10/2 1 7:40 A . M .  5.6 4100 7600 3200 1480 0.10 254
10/21 8:45 A . M .  5.5 2300 4600 2140 2570 < .04 303
10/21 10:15 A . M .  10.7 1600 3000 660 565 0.11 271
10/21 12:30 P . M .  6 .0  2700 4900 2230 1154 < .04 586
10/2 1 2:00 P . M .  5. 2 2700 5100 2700 7050 < .04 853
10/21 5:30 P . M .  5 .4  1500 3500 1200 776 0.05 841
10/21 8:15 P . M .  5.1 1200 3100 1140 924 0.17 200
10/22 6 :00 A . M .  4.3 1300 3100 1280 764 < .04 235
10/22 8:00 A . M .  4 . 7  1000 2200 666 580 0.10 190
10/22 9:15 A . M .  5 .7  900 1600 654 600 < .04 176
10/22 10:15 A . M .  5.0 1100 2900 654 606 0.04 260
10/22 12:15 P . M .  11.2 2300 5200 2210 456 < .04 497
10/22 1:30 P . M .  5.8 870 4200 1040 552 < .04 58
10/22 3:30 P . M .  11.3 880 4100 2610 462 0.46 204
10/22 5:00 P . M .  6 .4  1700 3700 810 596 0.14 140
10/22 7:45 P . M .  6.5 280 1500 158 192 < .04 77
10/22 10:15 P . M .  4 .0  760 1600 646 585 < .04 245
10/23 6:45 A . M .  4.8 540 1400 588 660 < .04 121
10/23 9:30 A . M .  10.9 970 2000 1360 962 < .04 253
10/23 10:30 A . M .  5.6 380 1000 3510 490 0.10 125

S~m pies co llected by~ 
H2M ç~RP 

REMARKS : (Cont’d.)

9T...

~

.Z 

S. C, McLENDON Director
Sanita ry Engineer C—35

L
7/74
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~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
NOLZMACHU. MELENDON & MURIELL

500 BROAD HOLLOW ROAD. MELVILLE. NEW YOR K 11746 .5 16 )  MY 4.3043
WATER RESOURCES • WATER SUPPLY S TREATMENT • SEWERAGE & TREATMENT

AQUATIC & MARINE ECOL OGY • MODEL STUDIES • PILOT PLANT STUDIES
W A T E R / W A S T E  WATER LAS ORATOR Y AN D ANA LYTICAL SERVICES

LABORATORY REPORT
~ontract No. DOT-CG—4l342A

Lab. No. Date Cc1lect.d~0_24 ct 75 Date Received 2 1—24 Oct 75
Pr.mis.s of Samp ling Point CGC VIGOROUS Client U.S.  Coast Guard
Address United States Coast Guard Academy. New London. Connecticut
Paint of Collection Sewage Ejection Room
Typ . Wes$.wete r: Raw Galley Wastewater , Dockside

TIME OF TOTAL SUSP. OIL &
DATE COLLECTION ~~ DOD COD SOLIDS SOLIDS MBAS GREASE
10/23 12:30 P.M. 7.3 1770 4000 1280 1560 0.12 432
10/23 1:45 P.M. 9.0 780 2400 2490 1180 0.05 478
10/2 3 4:00 P.M. 9.6 1200 1400 1900 5600 0.15 212
10/2 3 5:15 P.M. 5.8 1500 2000 1490 738 < .04 261
10/24 8:00 A .M . 5.0 1500 1900 808 1300 <.04 167
10/24 9:45 A .M .  5.7 2500 2800 1150 776 < .04 195
10/24 12:10 P.M.  11.1 2600 4300 3290 860 < .04 591

Samples collected by: H2M ~~.RP 

REMARKS: 

~~~~~~~~~~~~~ ...... ......... ... 
S C. McLENDON. P.E.. Director

Sanitary Engineer c-36
I.

7174
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H2M CORP. / Environmental Engineers & Scientists
HOLZMACHEI, McLENDON I MUIRELL

~ ,t ’ ..l ~~) 5 ’ ” A u  Hl lL~ ‘ I.’.’ 1 . - Ar) M i’ L V I~~~l F  N [V , ) t )~~~~ 11746 5 1 61  MV 4 ‘51)4 4
14 1 . I .  1’ 1 4 1 5 1 1 - I t ’ S • ~~~~ ‘l  I.- S W - F l Y  S T I . I & I M F S T  • S I W I P A , r S )P l  l I M I t.

1 1.14 ‘.1 4 
‘ “  I ’. • El .. I II A .-, :  ‘I I I ’ : : ’

1144 ,  / l’. lS , .‘. r ir 1 1 .’  5 4 ’ ) , I 4 t ‘ .1. A N A L Y r I c A L  5, 01: 1’ .

LABORATORY REPORT
Lab. No. 506016 Date Collected Data Rec.ived 

~“!~/ 75 .Premises of Sampling Point USCGC Gallatin Client .Un1.tec~ States Coast Guar& ..Addres,
__ U~~~ ....~8*a~~ on Governors Ie1E41 fl,y. 

_____ ______ _____ -- - - -Point of Collection

Type
Wa ter potable ~~~~~~~~~~~~~~~~~~~~~~~~ - ____ - - i -

506016

Cu 0.99 mg/ i
Fe 0.05 mg/ i
Mn • ,02
Zn < 0 2
Hardness 24e5 mg/i as CaCO3

Samp les collected by H 2 N 

REMARKS: 

- 10/24/75 
C. McLENtSOH. P.E., Director Dat. Reported

Sanitary Eng ineer 
C—37

I.

7F74
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~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
NOLZMACHER. McLENDON I MURRELL

500 QH”~A D HOLI (‘.W ROAD Et[ L V I LL E  NEW YORK 1 1 746 5 16, MY 4 .J’ ,43

W A I l S  lfl SlI! l l l l ’ l  ‘, • 4 4 1 1 1.  S - L I L Y  & t l . t S ’INFNT • S L W I P A , .I 5.

A C 4111 5. . 4 . 4 ’ S f  ~~~~. .. _ i. i Y  . ‘ 1 ’  I. “.11. 1,116 • P I ll .)  P l AN !  5 1 1  DII’ .

I’ 14/A ’ l ! . t~~~~~5 ,5 ’ l:  V SP’ .lP6~’ 
- .4  1.’.. A N A L Y T I C A L  5 5 1 . 1 1 1 5

LABORATORY REPORT~ont ract #DOT -CG-41342A
Lab. No. 

— 
Date CoUect.~~_5 S Pte75 I().te Received 

~ SePt. 75 -
Premis.i of Sampling Point cGc Gallatin Jf~.nt 

U. S. Coast Guard
Addre ss United States Coast_Guard .S..ta~i.on. Governors Island NY _______

Point of Collection Forward Sewage ~~j~~çtion Room 
_________________________

Type Wastewater:
- _~~~~~ 

R~!_Saflit ~~ 7. WaBtewa ter L Uflderwa~ _ _ _ _ _-_ _ _ _

TIME OF TOTAL SUSP .
DATE COLLECTION CCI) SOLIDS SOLIDS CHLORIDES

9/3 9:45AM 1420 7120 550 8.0 3000
9/3 10:45AM 660 8800 440 7.6 4500
9/3 11:15AM 2700 8500 1730 7.7 3500
9/3 11:45AM 1500 8900 1250 8.1 3900
9/3 12:05PM 1140 8920 660 8.5 3500
9/3 12:25PM 1000 9140 930 8.5 4000
9/3 1:00PM 780 9020 1270 8.5 3500
9/3 1:30PM 2580 11500 1080 8.4 4000
9/3 2:30PM 1380 12800 1200 8.3 5750
9/3 3:00PM 2300 11600 1330 8.4 5250
9/3 3 :15PM 1480 13900 1000 7.3 6000
9/3 5:00PM 1600 9700 1440 7.8 4 750
9/3 5:30PM 1920 11900 730 7.9 5000
9/3 6 :40PM 2320 14200 900 8.5 6750
9/3 7:15PM 2180 15200 1360 8.5 6500
9/3 9:00PM 3200 13400 780 8.3 6250
9/3 10:05PM 2320 29400 780 8.1 15500
9/3 10:25PM 1560 32300 610 7.9 16500
9/3 11:45PM 420 33200 430 8.0 17500
9/3 11:50PM 460 39200 530 8.0 19000
9/3 12MIDN 1320 34400 330 7.7 20000 -

9/4 12:30AM 1900 32900 260 7.8 18000
9/4 1:45AM 1560 24500 800 8.3 15000
9/4 2:45AM 1120 28600 570 8.3 16500
9/4 3:30AM 800 26200 630 8.3 16500
9/4 4:00AM 1320 33800 700 7.5 16000
9/4 5:30AM 1100 24300 770 8.0 15000
9/4 5:45AM 1120 22200 860 7.8 13000
9/4 6:00AM 3200 24800 450 8.1 15000

Samp les collected by: - . .. H 2 M Corp . ..

REMARKS: 

1.1/6/.75 
S. C. McLE14D . P.S. . Director Data Reported

San itary Eng ineer c—38
L
7/ 74
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~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHER. NcLENDON £ MURRELL

~. A ”~ I ’ .~~l ’  ,‘. i l s .A I i  ‘~~1 I~ ~~ t 5 . A II ‘.11 5 1 6 -  F ’ .’ 1 1

‘5 ‘ A’ l ‘  N. . 4 . t ’ .’ F l l A  I .

LABORATORY REPORT Contract #DOT-CG-4 1342A
Lab. No. 

________ 

Date_Col la~~~~ _~~ ,Se ~~~~jDate R.ceived 
~

Premises of Sampling Point ~~~~~~~~~~~ _[~~~ent
_,~~~j 8 __C o u ~~~d_ ....__.

Address t~~~~tates~ Coast Guard Station, ....GQ.vernors island NY
Point of Collection .Forwar.d......Sewage....E..jecti.O.n.. . R . ~~ ~~~~ .... ..-. ---- - - ~~~ - - --.. - -
Type Wastewa ter :

R Sanitary Wastewa ter~_ Underw!.y . —

TIME OF TOTAL SUSP.
DATE COLLECTION SOLIDS SOLIDS CHLORIDES

9/4 6:25AM 3400 26200 300 8.1 13500
9/4 6:45AM 1200 22500 600 8.2 13000
9/4 6:55AM 480 26000 310 8.0 14000
9/4 7:15AM 1100 20500 530 6.5 13500
9/4 7:45A M 2060 21900 890 7.1 11000
9/4 8:10AM 4660 20100 790 8.0 9500
9/4 8:25AM 4 900 19200 820 7.9 9500
9/4 9:00AM 4600 14200 710 7.7 8000
9/4 9:45AM 2640 22700 580 7.5 12000
9/4 10:25AM 1580 18300 790 8.3 9500
9/4 11:00AM 1890 21500 1400 8.3 12500
9/4 12NOON 5060 12900 1680 8.2 6500
9/4 12:30PM 4480 12900 905 7.4 10000
9/4 1:00PM 4300 13700 1060 7.6 9000
9/4 1:40PM 2960 15500 1260 7.8 10500
9/4 2:00PM 880 18700 1120 7.4 12500
9/4 3:00PM 6080 13900 532 7.1 9500
9/4 3:45PM 840 15000 216 7.6 11500
9/4 4:15PM 2100 18000 710 7.6 10600
9/4 4:40PM 1040 20000 784 7.2 8500
9/4 5:20PM 1200 16800 752 7.7 12000
9/4 5:45PM 3200 13100 1000 7.9 9500
9/4 6:15PM 1640 20600 992 7.8 12000
9/4 6:45PM 1820 18100 962 7 .7 11500
9/4 7:05PM 2460 31500 1030 7.3 22500
9/4 7:30PM 1720 24 500 1140 7.7 14000
9/4 8:00PM 1800 21700 450 6.9 11000
9/4 8:30PM 1900 17100 660 6,8 11000
9/4 9:05PM 1000 30100 484 6.8 19500

Samples collected by H 2. M . . ~.CQrP . 

REMARKS: 

- 11/6/7 
S. C. M5LENDON. P.E.. Director Date Reported

Senitary Engineer c—39
5.

7/74 
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- . H2M CORP. / Environmental Engineers & Scientists
HOLZMACHER. MCLENDON I MURRELL

. 4 1 !  ,‘ L I ’  . , .. l) 1 4A [ 1  i i L , ~~. t l L I  ‘ s , ’.’- ’,’ ’ ’ 5. ) l / 4 t ’  1 1 , 1 6 - M I  .4 .. 

- ‘5, 1 . 1 1 1,  1. .1 Ii ‘ ‘ - . 1,  ‘1 . .‘. - , ‘ ~~ . I ‘

LABORATORY REPORT C0ntract #DOT-CG 41342A
Leb. No. Date C0lI.5t .~~_5 Sept .~~ _,,jData Receive d 5 Sept , 75
Pr.rn~ as of S.mpIisg Point CGC Galiatin jcliant U.S. Coast Guard _______

.~nited States ~~~~~~ Guard~Statio~, ~~~~ter~~~ s_1sland .NY -

Po ,t of CollectIon 
- . ard~~ew age Ejectio~~Ro~~ ____ . - - -~~~~

Type W.,te~.ater : 
— . . . .~ Ra~ _~an ary..Wast?wa~tex Underwaz 

TIME OF TOTAL SUSP .
DATE COLLECTION 

~.Qfl SOLIDS SOLIDS C.HLORIBES

9/4 9:50AM 1840 26100 738 7. 1 19000
9/4 10:30AM 1240 30900 520 7 7  21500
9/4 11:25AM 2500 35900 405 7.8 18000
9/4 12:05AM 860 31700 1300 7.6 22500
9/4 1:00AM 920 36000 750 8. 2 18500
9/4 2:00AM 800 23000 730 8.4 14000
9/ 4 3:00AM 2000 39100 620 8.4 15000
9/4 3:40AM 940 20300 790 8.2 19500
9/4 4 :00AM 900 31800 630 8.2 17000
9/4 5:20AM 800 28500 550 8.3 17000
9/4 6:00AM 1340 21400 360 8.0 11000
9/4 6:45AM 1400 15200 310 8. 2 10500
9/4 7 :10AM 1600 27000 580 8.0 16000
9/5 7:45AM 2000 20800 790 8.2 13500
9/5 8:20AM 2100 25300 1000 8.1 17500
9/ 5 9:00AM 2400 17500 740 6.8 10500
9/5 9:30AM 2220 18300 1600 8.2 9000
9/5 9:45AM 600 31000 410 7.7 18000
9/5 10:25AM 1000 24400 170 7.2 16000
9/5 11:00AM 900 28700 340 8.4 17500
9/ 5 11:25AM 1260 30600 530 8.2 19000
9/5 12 NOON 2240 33300 2000 8.1 17000
9/5 12:20PM 2000 27400 1400 8.2 17500
9/ 5 12:45PM 1700 25100 1800 8.4 12000
9/5 1:08PM 1700 22700 1100 8.2 16500
9/5 1:45PM 3020 20700 610 6.4 11000
9/5 2:15PM 3600 16200 1300 8.1 9000
9/5 2:30PM 2400 20300 1000 7 4  12500
9/5 3:05PM 2740 14600 1060 8.2 8000

Samp les collected by: H 2 N Corp.  -

REMARKS :

- 21/617,5 
- C. ~~~~~~~ P.S.. Di ressLI Date Reported

~~~ F~~ry Engtneer 
C—40

I.

7/74

L - -  .
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~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHER. MoLENDON I MUIRELL

L’~l ‘A U  IL..t L),Sv 1.’ l j AC  5’E~ ‘, IL L F  NEW Y 1 R ~ 11 746 1516, MY 4 3O4~
‘5 ’S ) f l  .1. 1 5’ A ’ , , .  C . .’ . F l Y  & II ,EAIM ’ S T  • ‘; ‘ W F I I A I I VR4 A Mr ..

I A ! . ’ C. I s ’  .. .v  • ‘.‘ 1.1 . 5 -  1 IS  • Lii. ’.I’ PLAN!  5! ,
i .  - . ‘ 4 .1 : lr - , nI: l I. , :’I , s  1,4: A N A (  ‘ll , . A L  E I S A , ’  N

LABORATORY REPORT Contract #DOT -CG—41342A
Lab. No. Date Colla cta

~~_SSe ~ 
Data Received 

~ Sept. 75
Premises of Sam pling Point CGC Gallatin Client u.s. Coast Gua rd
Addr ess_ _  d ates Coast Guard Station, Governors Island. NY~~~~~~~~ ,,,

Point 0f Collection Forward Se~~ g~,,~~j ection Room 
____________

Type Westew at er :
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Wa a tewa ter. Underway

TIME OF TOTAL SUSP OIL& HARD-
DATE COLLECTION ~~ Q~QP. SOLIDS SOLIDS MBA S GREASE NESS

9/3 3:15PM 7.7 138 290 58 0.51 68 80
9/3 5:35PM 7.7 176 270 . 58 5.80 105 76
9/3 6 :15PM 7.4 332 400 108 0.38 140 80
9/3 7:10PM 7.4 186 200 38 2.11 80 84
9/3 8:25PM 7.6 107 180 21 3.76 58 80
9/3 9:45PM 7. 7 287 240 94 0.65 125 76
9/3 10:30PM 7.8 344 260 74 1.81 128 78
9/4 3:15AM 7.7 373 170 134 0.72 164 73
9/4 5:50AM 6.6 300 190 98 0.98 202 65
9/4 7:25AM 6.7 252 160 36 26.0 131 60
9/4 10:45AM 6.9 268 240 90 12.3 131 57
9/4 11:30AM 6.3 167 160 12 5 9 4  207 55
9/4 2:30PM 6.1 250 170 24 1.78 153 51
9/4 3 :15PM 6.0 131 140 23 3.64 70 54
9/4 5:50PM 6.0 154 160 40 2.92 80 59
9/4 6:00PM 6.1 167 140 48 11.3 80 58
9/4 7:15PM 6.0 130 120 18 18.2 50 56
9/4 7:25PM 7. 2 105 130 15 3.30 30 56
9/4 8:15PM 6.8 270 230 18 1.20 150 57
9/4 9:15PM 6. 5 276 190 90 5.84 120 56
9/4 11:00PM 6.5 342 210 102 3.76 95 55
9/5 5:15AM 6.3 180 138 46 4. 0 90 49.1
9/5 6:55AM 7.5 275 210 78 158 150 38
9/5 9:00AM 8.4 — 160 40 1,18 120 43
9/5 2:10PM 7.0 285 210 48 4. 95 100 43
9/5 2:45P M 7. 4 450 210 56 4. 10 60 40
9/5 3:05PM 7.3 185 206 74 7.81 80 43

Samp les collected by H 2 Corp . 

REMARKS:

. . .

~ . MCLENDON . P.E., “director Dat. Repo rte d
S.niI~ry Eng ineer C—41

I.

7/74

— — — .— -- . -—-—-...— — .—.—— 
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~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
I4OLZMACHEI. McLENOON I MURRELL

~~~ 4 1~~~~ 1 ( ( I ll I l~~V P1)AO MEL V ILLE . NEW YORK 11746 (5 1 6 1  MY 4 - 3043

W Y  11  F! ‘51 N U ’ I ! l C  r ’ A . w  A T ( . ~~S SUPPLY -. T F ,LATM F ’NT • SE W E R A G E  A TRI ATMENT
.~ Q ’ ’ A T l C ’ I. F,’ A l S  A l l  I C , ’Lll-155 • ~F . 1111. 51’II I’, If ~5 • PILOT PLANT ETli l .  I S V

S E A T ,  1/ 1 .1 sill I A 1 ’ C F 55 l.A 1 I . I 1 T  A RC) A N A L Y T I C A L  S E R V I C E S

LABORATORY REPORlcontrac t No. DOT-CG—4 1342A
Lab. No. . 

~~ 
Collected 3—5Sept. 75 late Reca~vad 5 Sept. 75.....

Premises of Sampling Point CGC Qa11atj,II _Jf ~ient U. S. Coast Guard
Addras , .United .S.ta.tes Coast .Gtmrd Sta tion,, .Governora TR1.nd NY_.~~_Point of Collection 

. A f t~er Se.wa.ge .EjectioiiRQom ..._ ._..,..
Typa Wastew atar:

. . .Raw Galley Wastewa ter~ T~~der~ ay

TIME OF TOTAL SUSP OIL&
DATE COLLECTION ~~~ SOLWS SOLIDS ~~ MBAS GREASE

9/3 12:45PM 2700 1460 910 6.8 0.16 225
9/3 1:30PM 120 390 280 7.2 2.20 186
9/3 2:30PM 3140 1030 450 9e3 5.30 415
9/3 3:15PM 8140 3630 1050 6.7 4.36 295
9/3 4:00PM 2200 2090 910 9.5 2.80 201
9/3 4:45PM 600 500 160 9.0 4.20 102
9/3 5:25PM 8600 3790 1690 4.9 0.11 336
9/3 5:50PM 3400 1570 740 6.4 63.0 581
9/3 6:15PM 3000 2100 1220 9.2 6.72 545
9/3 8:15PM 2900 310 110 8.5 156 88
9/3 10:15PM 3000 310 170 8.3 0.29 976
9/3 11:45PM 1500 798 100 10.2 <. 04 123
9/4 12:25AM 2900 1910 790 1 0 2  23.8 339
9/4 1:45AM 720 1020 240 9.6 7.50 164
9/4 3:00AM 200 444 60 8.9 1.44 55
9/4 4:00AM 105 266 30 8.5 0.14 135
9/4 5:45AM 250 2580 30 10.4 0.26 64
9/4 6:30AM 210 1790 50 10.1 044 163
9/4 7:15AM 3200 5330 2770 9.3 <.04 138
9/4 8:30AM 920 1820 1820 5.6 0.06 62
9/4 9:30AM 750 646 130 8.7 0.18 202
9/4 10:30AM 840 540 140 6.0 0.096 301
9/4 11:00AM 2260 2730 930 6.3 0.22 240
9/4 12NOON 740 840 408 6.4 0.30 240
9/4 12:45PM 9160 3690 1270 5.0 0.12 160
9/4 1:00PM 4520 3150 2260 5.8 24.0 261
9/4 1:10PM 5080 4100 2020 5.9 3.50 652
9/4 1:45PM 3280 2820 900 6.8 1.56 539

Samp les co iected by: - H 2 N Corp. 

REMARKS:

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

11/6/TSi 
Sani tary Engineer C—42

I.

7/74

.1
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~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
NOLZMACHER. MnLENDON I MURIELL

‘ i ,~~l Fl F~~~ l5’ID H(~~1 1 r I’.V P1~~ /lI’ ~~~I LI 1 1 I F  ! . I v . Y F) E i ’.. 1 . - C S  I T - i l i .  MY .I ”.( l -~~~’

‘ A n T I  F F,1501, Ii ’ . I~. A ’ ’  I , f .tjI’Pt I’ - A T M , ’ .’ . W I Fin - ‘F” S 

S A I l  - / 4 . \ & .!~ , A 1 I  . l < A l , .  I % A L I I . I’- .  ‘ - S

LABORATORY REPORT contract No • DOT-CG-4 1342A
Lab. No. Date Ccll. cfad 3—5Sept. 75 I D~~~

!cei
~~ .,5_8O t~,_15

Premises of Sampling Point coc Gallatin Client ue s. Coast Guard ,._ . _ _

Address United Sta tes Coast Guard Station, Governors Island NY
Point of Collection After Sewa ge Ejection Room
Type Wastew atar:

Raw Galley Wastewa ter , Underwa y . ....._ ~~~~~~~~~~~ ~~~.. ..  -

TI ME OF TOTAL SUSP OIL&
DATE COLLECTI ON C~~ SOLIDS SOLIDS ~~j  MBA S GREASE

9/4 2:30PM 2740 1700 540 6.9 0 4 4  481
9/4 3:25PM 3900 3270 1480 6.3 0.30 277
9/4 4:30PM 1760 1770 960 6.5 0. 14 458
9/4 5:10PM 7000 3550 2160 6.3 <. 04 777
9/4 5:45PM 4700 10800 625 6. 5 <.04 699
9/4 6:00PM 3400 834 288 7, 4 1.22 494
9/4 8:00PM 1500 444 172 7 0  0.14 325
9/4 11:00PM 640 438 82 7. 1 <. 04 390
9/4 11:15PM 700 1140 176 98 < .04 260
9/5 12:45AM 1600 3960 376 10.5 < 0 4  360
9/5 5:00AM 1360 1410 560 9. 5 <. 04 360
9/5 6:15AM 1000 1460 76 10.3 < 0 4  200
9/5 7:15AM 1380 1990 80 10 ,5 < 0 4  130
9/5 8:15AM 1200 1450 160 9.3 < 0 4  460
9/5 9:00AM 4900 4840 4 520 4 ,9  65.0 630
9/5 10:45AM 4 560 5580 2880 5.1 21,0 430
9/5 11:45AM 2660 2950 1630 4.2 1.88 410
9/5 12:30PM 1500 1250 520 5.5 0.31 340
9/5 1:00PM 10620 4660 24 90 4.5 27.0 870
9/5 3:15PM 5230 4400 1020 5.0 0.70 720

Samples collected by. H .2 N Corp , 

REMARKS: 

~~~~~~S. c. Mc ENDóN~~~~.,
”
~i’~ ctor 

. ~1/9~~~;~~~ 
Sanitary Eng ineer C—43

[ - -- ,— :~~:
‘
~~~~~~

‘:
~ - .- . .~~~~ _ _
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H2M CORP. / Environmental Engineers & Scientists
NOLZMACNER, McLEP4DQN I MUIRELL

( 1 4 111’ H ’ ) C  L T . ’S’Y ll., As t’) ‘ , - A I I . L I  In! /1 YT ,F . ( (( I l / U  . 5 , 1 1 , ,  MI  .5 ‘~~‘C..5

,~~ A T , P  III S f l hj , . ( j N  . 1 1  Nl l” l ’ L V S l . I I I M I  N’  . ‘ L ’ /i l I . A l  .1 15 ~~ iI A l

‘ ‘5 A T  - A ’ S  Ni I C ‘LI . V  . II ‘rI F!’ - I S  • F ’ ; % i .Il I A NT -

l’ ’ i l 1 ~~/ , V - - I .”  .5* ” 5 1 . - l IA r. .5  t l 5_j -;\ -‘ . V ’ .C A S  Si’l- S i t l . S

LABORATORY REPORt~ontract #DOT-CG-4 1342A
Lab. No. 

— 

.~~~~~~ _ ~~~
Dats ColIected 2l_2S!~ pt ~~~ Date_Recei v e d 22— 25 Sept.75

Premises of Sampling
_
Po nt~~~~~~~~

0
~~i i t~~~ ..Jf~’~’ U. S. a~~~.Guard.~~~~~~ —

Addre ss iIntted States Coast Guard. 8tation~~. G’~yernors Is,l~ nd N.Y.
P&nt of Collection Forward Sewage Ejection Room
Type Wastewater: Raw Sanitary Wastewa ter , Dockside ~~~~~~~~~~~~~~~~~~~~~~

TIME OF TOTAL SUSP
DAT,E COLLECTION BOD Q~~ SOIAIDS SOLIDS CHLORIDES

9/21 1:00PM 330 1200 23,600 288 7.8 11,000
9/21 1:15PM 350 800 40,200 458 7.8 10,000
9/21 3:00PM 360 900 21,000 652 8.0 12,250
9/21 3:50PM 110 540 26 ,400 304 7. 6 12,250
9/21 4:00PM 230 500 23,900 402 7, 7 12,000
9/21 4:30PM 210 640 24 ,700 520 8.0 11,500
9/21 5:00PM 530 800 20,600 516 8.1 11,000
9/21 5:30PM 400 500 21,800 330 8.0 11,000
9/21 6:00PM 320 1200 29,300 556 7.4 12,000
9/21 6:30PM 250 1000 25,200 222 7.4 12,000
9/a’ 7:00PM 160 860 24,400 332 7.9 12,000
9/21 7:30PM 260 900 26,400 712 8.0 12,000
9/21 8:00PM 210 400 26,000 282 8.0 12,000
9/21 8:30PM 200 640 28,200 378 7.4 12,000
9/21 9:00PM 160 900 25,200 286 8.1 12,000
9/21 9:30PM 110 1840 25,000 374 7 .5 12,000
9/21 10:15PM 160 2140 27,000 348 8.1 12,000
9/21 10:45PM 240 2200 25,300 270 7.7 12, 000
9/21 11:30PM 230 1640 26,800 300 8.0 12,000
9/21 12MID. 230 1000 27,500 270 7.4 12,000
9/22 1:00AM — 2220 — — 7.6 —
9/22 1 :30AM 100 2500 24 ,000 70 7 5  15,000
9/22 2:30AM 80 3100 23,500 90 7.3 13,000
9/22 3:30AM 150 2660 23,900 80 7.0 12,000
9/22 4 :30AM 100 900 23,200 93 7.0 14,000
9/22 5:30AM 100 380 22,700 120 7.0 12,000
9/22 8:25AM 1000 4100 20,396 290 6.4 9,000

Samples collected by~ H. 2. N CORP 

REMARKS:

L ~~~~~~~~~~~~ - 
ii,,e,’,~~ 

J 

, C. cL ON, P.E.. Director Oat. Reported
Sanitary Eng ineer C—44

L
7/74
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~



_ _  - —-. —- 
~~~~

- - —

~~~~~~~~~~~~~~~~~~~~ 

— - -

~~

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

~~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
HOLZMACHU. McLENDON I MURR EL L

I C~A D N.) L.L( .5 R C A ”  F IF L . I L,  I NFL’ . ‘i’(,F’I F. 1 1 / 4 1  1 5 1 1 ,1  M Y ’ s ~‘ ,43

IN,’’  FI T S ) ) !  r .S’I’ .. , , % A ’ l . . . l  S I N  € A ) F ~ IT. ’ . St S A t  011.1 A T I  ‘ & ‘ U I  N1

L ‘- - ‘ ‘ I : ’  • l I L .’ IT  I - P. ! 
~,TI.

4t1 ’)PA T . I,’ A  1. ’, , As;.  ‘‘ 1 , 5* ,  ‘ 1 1 . 5 1 1” .

LABORATORY REPORTContrac t #DOT-CG-41342A
Lab. N.. 

-- .1~
)ata CoIle ct a

~~1_2ssep t 7 s IData Received 22—25 Sept .75
Premises of Samp ling Point CGC Gallatin ,Jfli.st U.S. Coast Guard
Addres s United States Coast .G r ~~St1ati~n,_ G o e  sJs~a~~ N.Y.. ____,

Point of Cotlaction 
, Vorw rd sewage Ej ecUOn .Rocm _________ ______ _____

Typ. Wantewet. ,:
________  Raw_Sanita ry Wastewa.ter, .flockside - ,_____

TIME OF TOTAL SUSP
DATE COLLECTI ON B~~ ~~~ SOLIDS SOLIDS pfl CHLORIDES

9/22 7:10AM 700 4800 21,300 350 7.4 11,000
9/22 7:50AM 1440 8300 18,400 470 7.3 10,000
9/22 8:15AM 520 2440 21,200 500 7.6 10,800
9/22 8:55AM 400 2200 24 ,600 290 6.8 12,000
9/22 9:30AM 170 700 24 , 900 290 7.4 12,000
9/22 11:40AM — 1260 23,600 280 6.8 12,000
9/22 12NOON 130 1400 28,500 160 7.1 14,000
9/22 12:30PM 400 3200 47 ,100 200 7.7 12,000
9/22 1:00PM 350 1000 16,600 260 7.9 9,800
9/22 1:30PM 1030 1520 18,900 610 7.8 9,800
9/22 2:00PM 380 500 23,000 450 7.8 12,000
9/22 2:55PM 320 760 18,700 350 7.9 13,000
9/22 3:30PM 230 600 16,700 310 8.1 10,000
9/22 4:10PM 200 1160 17,400 240 7. 9 12,000
9/22 4:50PM 420 — 19,300 380 7.9 12,000
9/22 5:15PM 680 1260 11,000 320 8.2 7,000
9/22 5:55PM 360 1040 19,700 380 7.7 10,500
9/22 6:20PM 210 900 21,700 300 7.3 24,800
9/22 7:10PM 100 560 23,300 240 5.9 27,300
9/22 7:50PM 250 900 23,900 300 7.9 12,800
9/22 9:00PM 260 1040 22,400 260 7.7 12,500
9/22 10:00PM 210 - 22,900 150 7.8 13,500
9/22 11:45PM 310 700 18,600 620 8.1 9,200
9/23 1:45AM 300 - 21,100 208 8.2 9,800
9/23 3:00AM 550 — 18,500 564 7 7  9,500
9/23 4:00AM 490 2200 19,300 620 7.8 9, 500
9/ 23 6:30AM 430 1240 17,900 364 7.8 9,800

Samp les collected by: . H 2 M CORP. . -

REMARKS:

- - - U/.6/.7 
~~~~~~~~~~~~~~~~~ P.E. . Directo r Data Reporte d

Sanitary Eng ineer

7,74

- - - - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



H2M CORP. / Environmental Engineers & Scientists
HOLZMACHER. McLENDON I MUIRELL

.:( 5(; BR’)AO II; ’: !  “ .5’. “ ‘ A D MF[  . J L . 1 ’  NEW YORK 11746 1016 MY 4 ~~~~~~~

5 5 5 1 .  P 015f l !  .1 5 _ F ’ , . ‘.1)5 ) 1 1 1  ‘l 1 1’ ‘ l , 1 A ’ T M F N T  • S I ’ W I P A ,  I a t~~~t A t M ’  P . ’

A Q I  1.1! & ‘ ‘ . I S Ni I , - ‘ F  . ~.I. ,I ’! S F 1 1 51$ • 1’: . 1 - I * 5 1  A r ,  CI.
- . , ‘./ .%IA ’. T F  .‘. S ’ E R  5 1 1 1. 11 1 1 ,, .‘ N , A P J A L’. I’. 1,, ‘ I I  I - ‘ -

LABORATORY REPORTC0ntraCt #DOT-CG-4 1342A
Lab. No. Data Colle ctal~~1_25Sept . 75 ID~ 

Received 22—25 Sept.75
Premises of Sampling Point CGC Gallatin Client U.S. Coast Guard
Address United Sta tea C ast Guard Station, Governors Island N.Y.
Point of Collecton

__Forwazd ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Type Wastewatar:
__________  Raw Sanitary .Waa tewa ter~~D~ckside - .. .

TIME OF TOTAL SUSP
DATE COLLECTION B00 C~~ 3OLIDS SOLIDS ~~ CHLOR IDES

~/23 7:30AM 550 1680 — — 8.1 —
9/23 7:50AM 700 1940 19,100 684 7.7 10,500
9/23 8:25AM 900 2400 19,600 934 6.7 9,200
9/23 9:05AM 380 1200 17,100 802 6.6 9,800
9/23 9:45AM 490 1300 19,600 728 6.8 14,200
9/23 10:40AM 380 1520 21,400 654 8.0 12,000
9/23 12NOON 490 1820 15,200 432 8.~. 7,500
9/23 12:15PM 670 1800 14,590 1000 8.0 8,000
9/23 1:10PM 840 2160 13,610 1160 7.8 12,000
9/23 1:40PM 555 1920 19,600 2100 7.8 8,500
9/23 2:00PM 900 1640 18,990 3500 7.8 10,500
9/23 3 :I5Plf 390 3200 21,900 700 7.7 10,500
9/23 3:45PM 310 4300 19,700 1800 7.7 10,500
9/23 4:55PM 360 2960 20,400 2200 7.7 10,500
9/23 6:00PM 480 2580 18,200 900 7.5 9, 800
9/23 6:45PM 510 1860 20,500 1000 7.5 10,500
9/23 7:45PM 210 1200 17,400 700 7.6 10,000
9/23 8:15PM 130 800 21,400 500 7.9 10,000
9/23 8:25PM 260 2920 25,400 700 7.1 14,200
9/23 9:30PM 320 3200 17,800 600 8.2 9,800
9/23 10:00PM 360 4000 17,200 600 8.0 9,500
9/23 11:00PM 280 7240 14,400 500 7.9 9,000
9/23 11:45PM 260 800 17,500 400 8.0 8,500
9/24 2:00AM 310 1200 18,840 600 8.2 9,750
9/24 3:45AM 290 3740 18,800 700 8.2 10,800
9/24 6:15AM 440 3460 15,100 300 8.1 8,000
9/24 7:00AM 500 2060 17,800 760 8.0 11,000

Samples collected by’ K 2 M Corp. -

REMARKS: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘,,tns 
s. C. McLENDON , P.E., Director Date Reported

San itary Engineer C— 4 6

I.

1/14

I 

_ _ _  

_ _ _ _  _ _ _ _

~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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H2M CORP. / Environmental Engineers & Scientists

I I’  

.:~
‘ ~~ I . ” .. 

KOUT I , ~~ t tNO U L  

I ~‘ ~~ I i

LABORATORY REPORT Contract_#DOT-CG-41342A
Lab. No. ~

Date Collactad2l...25~~~pt. .7c
~

Data_Raceiva d_ 22 25 Sept, 75
Premises of S.mplng Point coc _,Ga ii tin ... ‘___[

~~~~ .__U. S. - CQut Guard ~~~~~~~ _ , ,,. . -—

Addr ess IJni~ted.,Sta tea Coast Guard Station, Governora Island. .NY . -

Polist of Col lect ion__,~ .I w s t .Sewage Ejection Roos . . - ._~~~~~~ -
Type Wantewater Raw Sanitary Wastewa ter , Dockside

TIME OF TOTAL SUSP
DATE COLLECTION ~~~ SOLIDS SOLIDS ~A CHLORIDES

9/24 7:15AM 490 1100 14,800 620 7.9 8,750
9/24 7:30AM 500 1340 19,800 790 7.9 11,500
9/24 8:00AM 850 1800 18,200 70 7.8 9, 750
9/24 8:15AM — 2140 - - - -
9/24 8:45AM 550 1800 19,400 1,040 7.7 11,000
9/24 9:15AM 620 2000 20 ,800 2,400 8.0 11,750
9/24 10:00AM 560 - 18,600 810 7.7 10,500
9/24 10:50AM 480 — 21,900 800 7.1 12,300
9/24 11:25AM 690 — 22,300 420 7.6 11,500
9/24 11:40AM - — 20,700 800 7.8 11,800
9/24 1:30PM 470 — 17,100 470 7.8 8,250
9/24 2:00PM 510 1760 19,800 230 8.1 11,500
9/24 2:45PM 500 600 19,900 470 8.2 11,000
9/24 12:15PM — — 17,300 600 8.1 8,750
9/24 12:45PM — 3160 19,000 660 7.8 9,750
9/24 3:15PM 880 1240 22 ,500 3,200 7.8 13,300
9/24 4:15PM 400 840 18,600 640 7.8 10,500
9/24 5:33PM 430 740 13,200 390 8.1 8,000
9/24 6:30PM 290 740 15,000 340 8.3 9,750
9/24 7:10PM 150 700 23,800 320 7.3 13,300
9/24 7:20PM 160 280 25,400 330 7.2 13,000
9/ 24 7:35PM 120 260 3, 780 284 7.1 —

9/24 7:48PM 230 640 23,600 110 7.1 13,000
9/24 8:45PM 340 1260 18,800 220 7.6 9,750
9/24 10:00PM 220 600 19,900 230 7.9 9,250
9/ 24 10:45PM 400 600 19,400 180 7.9 10,000
9/24 11:45PM 440 900 20,700 4 90 8.5 9,850
9/25 1:15AM 670 740 14,000 400 8.6 8,250

Samples collected by: , H 2 M Corp. ,

REMARKS:

11/6/75 
S. C. McLENDON, P.E., Director Date Reoorted

S~~itary Eng ine., C—47
L
7/74

- ~~~~~~~~ - -‘ - -‘  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



H2M CORP. / Environmental Engineers & Scientists
I ‘ ‘ 

NO L ZMACH EI . U LINOON 1 
. , . ,P Is 1 1 ,  1 VI 5_ i  I N t  .‘. , I’ . ,’ I I ‘— i l ,  I It ,  - N

* I • . , ., a , i ,  - ‘,l ’ I ’ l l .  1,. ’ ’ ’ . I . . ... . A .1 5 ‘ “1  4 ’ ‘ -

LABORATORY REPORT Contract _#DOT-CG—41 342A
Lab. No. Date Collact.d2l .SSept l, ~~

Dats_Rec.iv.4
,3~~~25 sept.75

Premises of Sampling Point ccc ~~ 11atin J,~~i.nt U.S. Coast Guard
4th.u l3nited_States Coast_Gua rd St*ti~~ ,L Governors Island NY 

-
Poi nt of Collect ion 

,, ~~~~- ~~~~~~~~~~~~~~~~~ ______

Typ. Wastew .ter: 
- 

1~~w Sanitary Wastewa ter , Dockside

TI ME OF TOTAL SUSP
____ COLLECTION BOO COO ~0LIDS SOLIDS ~~ CHLORIDES

9/25 2:45AM 600 1000 16, 700 340 8.2 8,000
9/25 4:45AM 480 — 11,900 200 8.3 6,000
9/25 6:00AM 520 1200 14,000 280 8.1 7,000
9/25 6:40AM 440 1300 17,100 400 7.7 8,000
9/25 7:40AM 470 1900 16,100 440 8.0 8,250
9/25 8:15AM 1150 — 16,800 500 8.1 8,000
9/25 8:45AM 680 1660 17,300 430 8.7 8,000
9/25 9:00AM 590 4740 21,000 840 7.8 10,300
9/25 9:35AM 310 1100 20,000 380 7.9 10,000
9/25 9:55AM 360 1600 18,100 1020 8.2 9,000
9/25 10:35AM 280 2200 24 ,400 810 8.1 11,000
9/25 10:45AM 400 2100 24 ,700 250 7.8 11,250
9/25 11:15AM 520 2300 19,300 600 7.1 10,000
9/25 11:40AM 640 2140 22 , 900 520 7.8 11,000
9/25 12 NOON — 2600 20, 900 690 8.1 9,750

Samples collected by’ . H 2 M Corp.

REMARKS:

- - 
11/6/75 

S. C. McLENDON, P.E.. Director Date Report .d
Sanitary Engin eer

C-48
L
7/74

- - ~~~~~—- 
-
~~~~~~ -—- — ~~~~~~~~~~~~~~~~~~~~



______ ____ -- ~~~~~~“ 
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~~~~ ‘ —‘.., .- - -.—- —,-- .-—-—‘ , -- “ ‘~~~~‘~~~

~~~~~~~~ H2M CORP. / Env ronmental Engineers & Scientists
HOLZMACH!R. MsLENDON I MURRELL

S F , ’ ’ AD Hs ’ . L (N, F~OAD F,’ F L  V ILL E NEW YORK 1 17 4 6  i~~~I 6)  MV 4 ‘3O4 ’
~

,I.’lI~~ f~~~N - I K C ’ tA  • ~~~~~~ I 5 1 - - I l  , ~ T I ’ S ~~) U t & T • 5 5 1 W 5 1 P 8 C 5 1  & ‘Fflt.8T MS’ N ’
F. 111,11 51 . L’ . . I . ,.l i i ’. 1,’l’ I 5 _ l~~ ‘. . J’ ; L l ,  I P1*41 1 (., l s . I I I I S

‘,~, P 1  j )5’l’ . T N I F  ,. 1l’ I,& ) ‘ . .•.‘F - 111 “5 1.  .‘.‘% & ~ ‘. ‘ CS..  ‘I ’ 11¼1C515

LABORATORY REPORT Contract #DOT CG-41342A
Lab. No. 

— J Data Collact.d2l 2SSept 7511u te Received 22_25 Sept. 75
Premises of Sampling Point CGC,....G!J.1.,t.1,n ,,,jClient u.s. Coast Guard 

-
Addres s United Stat.. Coast Guard Station, Governor. Island, NY
Point of Collection 

~~~~~ _________________________________

Type Wantewate r:
____________-  

Raw Ga1i~ y Wastewa ter, Dockside

TIME OF TOTAL SUSP. OI L&
DATE COLLECTION ~li BOO ~~~ SOLIDS SOLIDS MBA S GREASE

9/21 3:45PM 4.9 1320 1460 1016 430 0.96 120
9/21 4:00PM 6,1 1940 4200 2708 2920 0.86 410
9/21 4:45PM 6.1 1300 3200 918 420 1.12 240
9/21 5:15PM 6.4 — 4300 3804 3050 — 620
9/21 6:00PM 6.7 620 2140 366 120 4.00 150
9/21 7:00PM 6.7 800 900 310 260 0.83 260
9/21 8:15PM 7.0 2920 400 244 40 0.50 113
9/21 9:30PM 7.1 600 1840 126 40 0.22 100
9/21 11:00PM 7.1 410 2400 128 30 0.15 60
9/21 12M IDN 7.0 370 1460 100 40 0.14 80
9/22 2:00AM 6.9 540 600 124 30 0 1 5  60
9/22 3:15AM 6.8 520 260 234 120 0.22 70
9/22 4:15AM 7.0 720 320 118 40 0. 10 50
9/22 5:15AM 6.8 620 300 92 10 0.04 —

9/22 6:15AM 6.7 630 600 292 150 0.14 100
9/22 6:45AM 6.6 700 2100 602 680 3.00 110
9/22 7:15AM 8.6 150 800 168 60 2 3 5  110
9/22 8:15AM 6.5 1620 2000 742 340 1.56 1650
9/22 8:30AM 6.9 1550 2200 1214 520 2.68 374
9/22 9:00AM 76 ‘920 1560 424 230 10.6 284
9/22 9:15AM 8.5 1170 960 536 130 18 209
9/22 10:30AM 8.0 830 2240 338 200 6.4 157
9/22 10:45AM 7.4 620 700 3858 — — 451
9/22 11:45AM 7. 0 450 700 620 — — 80
9/22 12:30PM 6.6 1170 2320 540 230 9 9  132
9/22 12:45PM 7.6 500 1100 464 210 11.9 135
9/22 1:15PM 7.8 1110 2000 850 320 32.25 344
9/22 1:30PM 7.0 420 650 286 110 5.4 142

Samples collected by: H.. 2 M Corp. 

REMARKS: 

S. C. McLENDON, P.E., Director Date Reported
Sanitary Engineer c—49

L
7/74

$ 

_ _  _



H2M CORP. / Environmental Engineers & Scientists
NOLZMACHER. McLENDON I MUUELL

50’) MROAD HOLLOW ROA D. MEL V,LLE. NEW YORK 11746 45I8~ MY 4.3043

~. S T I R  RESO URT CS • W A T I  11 $I .I P R L Y & T6~~ATMENT • sEW~~PA G c  & T n L & ’ ~ M!’41’~
~~‘ l I 4 T I’  (. 5’ I I I  1,1 I ‘T ’ T L CIC ’ , • MOOCL 511 .5 _ 1 4  S • PILOT PLANT  s ’T~~o l r S

‘.5 A l l  T / . 5  ‘.1 I WA1’LR I 51.. ‘.1. A I ,i’l I AN T) A Pa~~L’Y7’ICAL SI ’RVI CE S

LABORATORY REPORl~ontract #DOT-CG-41342A
R,~.ivid 22—25 Sept.75

Address United States Coast Guard Station , Governors Isla nd NY 
_______

Point of Collection After Sewage Ejec tion Ro~~Type Westew elar :
Raw Galley Wastewa ter, Dockside

TIME OF TOTAL SUSP . OIL&
DATE COLLECTION p~ p~~ S~~ ID3 SOLIDS KEAS GREASE

9/22 2:15P M 6.5 410 800 304 180 1.4 133
9/22 2:45PM 6.6 270 540 138 130 0.54 87
9/22 3 :00PM 6.4 320 620 234 150 0.04 100
9/22 4:05PM 6.8 630 4300 762 320 1.18 151
9/22 4 :45PM 7.9 1440 3000 1154 470 1 3 1  536
9/22 5:30PM 7.3 2370 4500 1310 740 6.8 805
9/22 5:45PM 8.2 1500 3200 : 978 280 17.8 313
9/22 12 MIDN 6.1 — 10100 356 160 0.78 136
9/23 6:15AM 6.0 1240 800 448 360 0.1 93
9/23 6:45AM 6.1 1340 1460 720 580 0.31 164
9/23 7:30AM 6.6 980 1000 638 200 0.91 75
9/23 8:15AM 6,5  1000 1200 766 340 0.42 78
9/23 8:45AM 6.4 8850 11360 5038 220 0.49 460
9/23 9:15A M 6.3 5090 8580 3356 2690 0.73 333
9/23 9:45AM 6 6  2290 5700 1574 2950 0.08 339
9/23 10 :00AM 6.0 2590 8760 2062 2500 0, 18 412
9/23 10:30AM 6.3 2250 6000 1432 1100 0.20 460
9/23 11:00AM 6.3 2530 8520 1492 940 0.32 243
9/23 11:30AM 5.2 2500 5500 1372 760 0.28 385
9/23 12NOON 6.2 3060 6000 3590 1670 0.18 881 .
9/23 12:20 PM 2420 5700 2514 1580 1.48 439
9/23 12:40PM 6.7 2450 6000 2200 1370 0.50 —

9/23 11~ PM 6.6 1770 6200 1568 890 0.38 411
9/23 2:00PM 6.2 1940 2640 2014 630 0.60 310
9/23 2:15PM 5.2 1430 13200 820 580 0.24 525
9/23 3:00PM 5.8 950 10800 1282 1750 0. 12 297
9/23 3:45PM 8. 9 1180 8400 1744 2050 0.15 195
9/23 4:10PM 6.1 2530 16400 3576 890 0. 18 940

Samples collected by’ 2 M COrp . 

REMARKSI

- 

~~~~~~~~~~ 

I 

j
Sanitary Eng ineer  C—50

I.

7/74

-

~

-

~
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H2M CORP. / Environmental Engineers & Scientists
HOLZMACHER, M5LENDON I MURRELL

c’ .) l.H’ ‘~~D Ii-. I ( ‘A I~~. “ sO MI - . .L ~~t. NIW ‘I’ORIE, 1 17 . 1 1 ,  I ~~1V  ‘- IV 4- .~O43

Ii ‘ .51 ’. I S  • .5*11.’  1’. - 1 5 ‘ i  4 1 1 , 1 1 5 1  . S I V . I P A ,  I F. t i l l

5 C~ A l l  I. 5’ - . ‘ - ‘, ,  ‘ . I.’ t n - r i  1.1.1 1, . , s : - ,r I .51 ‘— A L I T .

~~~~~~~~~~~~~ *5 11 - &l ,T .* 1 1 . 1 1  I’l l A ’  .V t I C , l , 1 . 1 1 , CII ,

LABORATORY REPORT Contract #DOT-CG-4 1342k
Lab. No. Oct. Collected 21 2SSept. 7~~Dat. Received 

22—25 Sept.75
Premises of Samp ling Point coc Gallatin J~~5f U. S. Coast Guprd
Address United States Coast Guard Station, Governors Island NY
Point of Coll.ction After Sewa ge Ej ection Rooa ~~~~~~~~~~ -
Type Wastawater :

Raw Ga11ey . .!aptewp te~, Dockside

TIME OF TOTAL SUSP. OIL &
DATE COLLECTION 2g BOO Q~~. ~~~ ID5 SOLIDS MBAS GREASE

9/23 4:40PM 6.3 1290 5800 1466 1410 0,18 550
9/23 5:00PM 6.3 1480 8600 1016 600 0 2 0  880
9/23 5:15PM 5.9 — 5500 578 634 0 ,25 360
9/23 5:30PM 6.2 740 20000 14950 7500 0 8 0  3970
9/23 5:35PM 6.6 3080 11640 2634 3270 1 1 2  2520
9/23 6:10PM 9.4 990 12000 916 370 1.20 740
9/23 8:30PM 7.1 390 11100 362 188 0 6 0  840
9/23 10:30PM 6.2 1060 11600 814 614 0,35 540
9/24 1:15AM 6.5 570 4000 126 29 0.19 110
9/24 2:00AM 6.4 620 1900 160 74 011 90
9/24 4:00AM 6.2 — 2500 194 96 0.20 140
9/24 6:10AM 6.1 570 4300 326 220 0,30 150
9/24 8:00AM 6.0 1850 5500 1610 936 1.05 450
9/24 8:30AM 6.6 2830 6000 3610 2240 1.5 350
9/24 9:05AM 6.8 600 1400 300 164 0.88 160
9/24 9:30AM — 920 2300 940 916 15.0 400
9/ 24 10:25AM 5. 2 — 8640 1070 476 0 6 0  230
9/24 11:00AM 6.2 890 1500 370 172 0.16 230
9/24 11:30AM 7.7 - 3300 660 408 5.0 418
9/ 24 3:00PM 7,1 1110 2900 644 388 3 8  220
9/24 4:00PM 8. 5 1030 1800 340 97 3 4  250
9/24 5:00PM 8.1 1580 3800 818 289 8.2 520
9/ 24 5:45PM 7 5  920 3100 222 55 6.4 220
9/24 8:45PM 6.7 1130 3100 210 152 0.36 233
9/25 1:15AM 6.2 720 1640 334 124 0.36 287
9/25 4:45AM 7.3 330 1060 110 20 0.16 72
9/25 6:15AM 6 , 9 1530 1100 108 32 1. 0 176

Samples collected by~ 
H 2 N Corp.

REMARKS:

11/6/75
Mct.ENDON. P.E., Director 

‘ “
~~

“““ D.te Report ed
Sanitary Eng ineer 

C—5] .
I.

7,74



H2M CORP. / Environmental Engineers & Scientists
HOLZMACHEI, McLENDON I MURIEL L

- . 1 S t )  II.. l~~~t ) . \  I. AC) MF. C I I t . U NEW YORtC 11746 5 )6 .  MV 4 3043

1. 511 Sill  I ’C i(, , .’. A t .  I . ‘- U’S - i V A T 5 C A ~~ IIA F NT • ¶.l .VA L I lA . . ’ 5 C )’ )  A T ’ .’l  N

‘V .I A E I C .. ~‘ .1ll NI II 1.... IV . .~~~I’ 1 1  51. 511.1, • 5 1 1 1 1 1 )  1 i 4 N .  ‘ ,

..‘ 5 f l l i/ V~ A ’ .t i~ ss A I s r ,  A I.i ~S- 5 5 ) I~~~5 5511  * N & L V T I CA L  I A I 1 , A ~
t 1,.

LABORATORY REPORT Contract No. DOT-CG-4 1342k
Date Collected 21—25Sept. 7~~Dite Recaivad 22 -255 pt. 75

Premi ses of Samp ling Point CGC Gallatin Client U. S. Coast Guard
Address 

_ ... ~7.n± ted.~~tatoe ...CQaa.t..Gu,rd Station, Governors Island , N.Y. __.
Point of CoPIctuo

~_p d Sewage..X,jecticrn RO~~Type Wantawater:
_ R~.w Turbid~!aa.tewater , Dockside

TIME OF TOTAL SUSP. OIL&
DATE COLLECTION ~fl COO 8OLID~ SOLIDS MBAS GREASE HARDNESS

9/21 1:15PM 7.1 130 350 717 3 <.04 80 359.6
9/21 3:00PM 7 1  160 250 254 29 0.10 100 39.6
9/21 6:15PM 6. 9 300 520 218 76 6.40 170 32.6
9/21 7:40PM 6.5 170 240 158 19 0, 13 90 17, 7
9/21 11:30PM 6.6 150 180 115 33 0.05 70 26,7
9/22 1:15AM 6.7 — 185 115 16 0.04 67 25.6
9/22 7:00AM 7. 0 110 210 100 8 0.9 75 21.2
9/22 9:15AM 6,6 180 320 168 ‘ 61 1.8 89 22.8
9/22 3:45PM 6,3 280 510 390 29 176 107 47,3
9/22 4:15PM 6. 4 190 380 190 53 2.28 121 24 .3
9/22 5:45PM 6.5 220 320 118 35 0.25 92 21.5
9/22 6:40PM 6.1 230 345 162 84 4.9 131 23, 1
9/22 7:25PM 6.4 — 270 99 18 0,19 94 22.8
9/22 8:30PM 7 4  100 150 78 24 0,05 56 22.4
9/22 11:30PM 6.8 240 — 144 29 0.08 121 —

9/23 3:45AM 6.4 120 92 130 27 0, 05 80 53.0
9/23 7:00AM 6.8 130 180 91 24 0.38 70 19 , 9
9/23 2:20PM 6,3 170 295 167 55 0, 81 100 20.7
9/23 3:45PM 6,8 230 325 186 80 2,20 150 22,2
9/23 4:15PM 6,6 240 225 124 92 0,48 130 19, 3
9/23 5:05PM 6.3 180 237 136 68 0,18 130 21,8
9/23 6:10PM 6.2 160 235 92 38 0.18 100 18.8
9/23 6:50PM 6,4 45 155 67 15 0,05 80 17, 6
9/23 7:45PM 6.2 140 255 84 37 0,22 100 19,8
9/23 9:45PM 6 9  240 265 — 25 0,18 140 19.0
9/23 11:00PM 6, 9 250 245 137 75 0,16 170 10,1
9/23 12MI DN . 6,2 140 155 98 31 0.03 110 8 7
9/24 1:45AM 6,4 190 194 106 35 .09 66 18.4

CON ’T.
Samples collected by: H .2 $ CORP 

REMARKS: 

U./6t.7.5 
f ‘

~~~~

‘ 
S. C. McLENDON. P.E.. Director Date Reported

Sanitary Engineer C—5 2

1”



H2M CORP. / Environmental Engineers & Scientists
HOIZMACHIL M LINDON I MURRELL

~OO BROAD HOLLOW ROAD. MELVILLE.  NEW YORK 1)746 (5)6 )  MY 4-3043

W A T FA  RE5OURC IIS • W A T E R  SUPPLY S T RSA ’IMENT • sEW~~pAGL: & TREAT MENT

AQI.1AT I l~ S s’ A B I N E  il ’.,LiS I IY  • M)DOcL. £,TIJDIE5 • PILOT PLAM’r STLJO III5

.SA ’ I IR/ W A S T(  1N5’S. P LAB R A T C ) RY  AND ANALYT ICAL  SEISVICES

LABORATORY REPO RT~ontract #DOT’CG 41342A

Lab. No. Date C&l.
~~ l_ 25septe?~.10at. Resalved 22—25 Sept. 75

Pr.mises of Sampling Point CGC Gallatin Cli.n* U.S. Coast Guard
Address United States Coast Guard Station , Governors Island NY
Point of Collection After Sewa ge Ejection Roce
Type Wast ewater: Raw Galley ~~ g~~ 5ater , Dockside

TIME OF 
I TOTAL SUSP . OIL &

DATE COLLECTiON p~ 
BOO Q~~ SOLIDS SOLI.D~ MBA~ ~REASE

9/25 6:55AM 7.3 2030 11500 150 198 1.0 279
9/25 7:30AM 6.8 1920 12400 212 70 0.32 433
9/25 8:20AM 7.2 2880 8300 1010 1440 3.8 613
9/25 8:50AM 7.0 1950 1900 302 618 11 601
9/25 9:25AM 6.9 1640 3200 255 586 0.20 480
9/25 9:55AM 6,9 2690 3600 1028 3300 7.1 332
9/25 11:20AM 6.5 2570 3600 678 2620 2.7 252
9/25 12NOON 7.1 2130 1600 344 1490 3.2 336

Samples collected by: 0 2 M Corp. . . .

REMARKS:

_____ 
___________ 1,1/,6,’,75 

5, C. McI. NDON. P.1. Director Date R.port.d
San tary EnginUr C—53

S

t he
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PAGE #2

~~~~~~ ~~~~~~~~ H2M CORP. / Environmental Engineers & Scientists
MOL ZMACHER. N€L(NDON I MUIREIL

- - I ‘s~ -,~. ‘I ’ ~ N 1 1 7 4,  .511, “‘i’ 4 ....‘ ,4-S

LABORATORY REPORT Contract _No, DOT -CG—41342A
Lab. N.. Di). Collected 21_25Sep~~~401te Received 

~~~25 Sept 75
Premin.. of S.mpln.g Point C~C G ~11atin Cilant U.S. Coast Guard
Addrus United. States Coa.at..Guard . Staticn,, flQysrnors Island, N. Y.,_
Point of Cofl ctionpor,,ard Sewage~~j ec tion 

- 
Rooa ________________________________

Typ. Want.water: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TIME OF TOTAL SUSP. OX L&
DATE COLL ECTION p~j BOO COO SOLIDS SOLIDS MBA,S GREASE RARDNE~~
9/24 7:00AM 7,0 180 200 50 37 2.4 59.5 17.6
9/ 24 11:30AM 7,3 270 255 152 120 5,0 140 8.6
9/ 24 12 NOON 7.2 — 130 134 38 .52 170 18.0
9/24 12:25PM 6.5 125 87 33 .18 98 17,4
9/24 12:50PM 6.3 — 250 120 22 3.0 83 19,8
9/24 5:45PM 6.2 230 280 118 41 0.9 83 31.4
9/ 24 9:00PM 6.3 230 295 102 86 2.4 163 17.2
9/ 24 9:30PM 6.4 130 115 79 45 0,4 77 16.2
9/25 7:00AM 6 .7 130 135 71 29 1.2 50 16,3
9/25 8:50AM 10,3 220 390 323 128 3,4 22.9 26.3
9/25 11:45AM 9.5 770 240 334 88 3.2 38.3 57,4

Samples collected by: 0 2 N CORP. - - . -

REMARKS:

. 1 1/6/75 
S. C, M~LINDCN. P.(., Direcio, Det~ R.port.d

Saml ary Eng ineer C—54

I.

7f 74
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H2M CORP. / Environmental Engineers & Scientists
HOLZMACHER, McLENDON I MUUELL 

l5~~ . ‘

‘ ~~ 

~~l l  5

LABORATORY REPORT Contract No. DOT CG 4 134 2A
Lab. No. Date Cel lacted 2l_ 5S,,pt,!.,7 Date R.ceivad 22.—25

__
Sept. 75

Premises of Samp ling Point coc Gallatin Jf ~ ent U.S. Coast Guard

~~~~~~~, United . States coast .Guart Sta.t.ion~ G~~er~ors - lsiand,. . N.Y.
Point of

_
Collact ionFor Sewag~ Elect n ...Roow - -  . - - - —  —

Type W.stewa t .r :
Raw Turbid at~~~~~ockside - - — —~

TI ME OF TOTAL SUSP. OIL&
DATE COLLECT! ON 

~
j BOO COO SOLIDS SOLIDS MBA~ GREASE HARDNESS

9/24 7:00AM 7.0 180 200 50 37 2. 4 59.5 17, 6
9/24 11:30AM 7.3 270 255 152 120 5, 0 140 8.6
9/24 12 NOON 7.2 — 130 134 38 .52 170 18,0
9/24 12:25PM 6.5 — 125 87 33 .16 98 17, 4
9/24 12:50PM 6.3 — 250 120 22 3 0  83 19,6
9/24 5:45PM 6.2 230 280 118 41 0.9 83 31,4
9/24 9:00PM 6.3 230 295 102 86 2,4 163 17.2
9/24 9:30PM 6.4 130 115 79 45 0.4 77 16, 2
9/25 7:00AM 6.7 130 135 71 29 1.2 50 16,3
9/25 8:50AM 10,3 220 390 323 128 3,4 22, 9 26.3
9/25 11:45AM 9.5 770 240 334 88 3.2 38 .3 57.4

Samples collected by H 2 .M CORP.. -

REMARKS:

~~~~~~~~~~~~~~~ - - . 11/6/75
- ‘ 

S. C. McLENDON. .P.t.. Director Date Raporte d
Sanitary Engineer c—~

5

I.

7~ 74
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