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J=1. Design and Performance Data.

J-1.01. Purpose of Central Heating Plant. The purpose of the Central
lleating Plant.iS to furnish the steam required for process, hot water and
heating in the various buildings in the Industrial, Post Troops and Regi-
mental Areas and, eventually, the Naval Hospital.

7.1,02: Total Connected Load. A tabulation of the total heat require=
ments in B.T.U's per hour to the various areas is as follows:

Area Heatins Hot Water Process
4
Industrial 15,203,000 18,866,000 10,358,000 .
Post Troops 8,618,000 6,756,000 2,994,000
Regimental Area No. 1 16,501,000 14,121,000 (8,140,000
Regimental Area No. 2 15,974,000 13,893,000 8,140,000
Regimental Area No. 3 17,338,000 14,376,000 8,250,000
Regimental Area No. 4 16,312,000 13,893,000 8,140,000
Regimental Area No. 5 15,974,000 13,893,000 8,140,000
‘Regimental Area No. 6 (Future) 16,000,000 14,000,000 8,140,000
Naval Hospital (Future) 23,878,000 8,818,000 8,976,000
Total: 145,798,000 118,616,000 71,278,000

J-1.03. Maximum Steoam Demand. The Central Heating Plant maximum

steam demand is estimated to be:

Heating 132,785 pounds per hour
Hot Water gz,080 " 9.
Procoess 48,085 " bl T e
Distribution Losses 16,070 " s
Boiler House Auxiliaries

& Feedwater Heating 15,800 " R e

Total: 295,800 pounds per hour

¢ J-1.04, Heat Flow Diagram lio. 1 indicates the heat distribution in
4 the Central HeaTing Plant when operating at the estimated maximum steam
demand condition.

J-1.05. Prescnt Steam Demand. A separate heating plant was constructed
for the Naval Hospital Area which was built primarily for stand=-by purposes,
but “which,. is now being used to supply steam for this area. At this writjing,
the 6th Regimontal Area has not been built; therefore, deducting the estimat-
ed heating, hot water and process stcam requircments for the Naval Hospital
. and the 6th Regimental Arca from the originaldesign figurces, we have the
g;‘ following Central Heating Plont estimated maximum steam demand requirements,

‘ which arc based on the present actual conditionsi
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Heating : 97,659 pounds per hour

" Hot Water 65,677 pounds per hour

Process Heating 52,841 pounds per hour

Distribution Losses 13,823 pounds per hour
Boiler House Auxiliaries and :

Feedwater Heating 12,800 pounds per hour

Totalt 222,800 pounds per hour

J=1.06 Heat Flow Diagram No. 2 indicates the steam distribution in the
central heating plant when operating at the present estimated maximum steam
demand condition.

J=1.07 Selection of Equipment. The number and size of boilers, operat=
ing steam pressure, combustion equipment, method of handling coal and ash,
and boiler house auxiliary equipment was selected to give continuity of
service, long life, flexibility, and economy in operation, determined by
studies of the steam load requircments of the various areas, pressure drop
through the steam distribution system, types and grade of fuel that would
be available for use in the plan',

Note: For heating,hot water and process steam requirements of the various
buildings and pressure drop in steam distribution systoem, sce Chapter G of
this report.

A study was made of the source of water supply and the chemical im~
purities contained therin; to detcrmine the most suitable method of treat-
ment for boiler feedwater usc.

Note: Soce "Roport on Focdwator Treatment 'for Various Heating Plants at
U. 8. Marine Barracks", written by Sheppard T. Powell. A copy of this
report is in the filcs of the Public Works Office.

'J-1.08 Provision for Future Expansion. The design laydut of the build=-
ing and equipment is arranged to permit acditional boilers to be installed
at a future date by oxtending the building on the west end, extending the
coal bunkers, coal and ash handling equipment.

Space has been provided in the building for the future installation of
a 1000 K.W. turbo generator to supply electricity for the motor driven
auxiliary equipment. This turbo generator sot will be oporated at 3 pounds
back pressure. All of the exhaust steam will be used for fecedwater heating
and heating hot water for the Laundry. ,

The turbo gencerator set was not installed at this timc on account of
the var-time restrictions placed on the procurement of this type of equip-
ment. The Engineers recommend a turbo generator set be installed at some
future date since it will make a better heat balance in the boiler plant,

. hoat all of the hot water for the laundry that is now heated by live steam,
‘and furnish uninterrupted power to the boiler house auxiliaries, preventing
the shutdown of the plant duc to the numerous power failure which now occur,
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J-1.09% Boiler Performance Data. The expected performance data for
steam generating unit operating under different load conditions, is given
in the following tabulation. The performance data is based on a 150-pound
per squarc inch gauge steam pressure with the temperature of a feedwater at

218 degrees F. and pulverized fucl from bituminous coal of the following
analysis:

Moisture 2 per cent

Volatile Matter 7. " " ‘dpy (Basis

Fixed Carbon o " " -

‘As h 5 " ] " 1]

Heat Content 14,900 b.t.u's per pound dry basis

Fusion Temperature Ash 2500 degrees F.

PERFORMAﬂCE DATA - ONE STEAM GENERATING UNIT

ls Pounds of steam per hour act.

evaporation : 50,000 75,000 100,000 120,000
2+ Thousand b,t.u. in steam mbove
F.W. temperature 50,475 75,712 100, 950 121,000
3¢ Devoloped boilor H.P. 1,500 2,250 3,000 3, 600
4+ Temporature of gases leaving
furnace degrees F. - - 1,980 2,090
9« €Oy in boiler exit gases per cent 14,5 15.0 15.0 15.0
6+« Temperature of boiler exit
gases degrecs F, 465 515 570 615
T CO, in airheater exit gases
' per cent 14.5 14.5 14,5 14.5
8+ Temperature of airheater exit -
‘ gases degrees F. 275 280 320 3565
9. Temperature of air entering air- '
' heater (room temp.) degrees F. 80 80 80 80
10. Temperaturec of air leaving air-
: heater degrees F. , 2335 395 415 . 430
1l. Draft loss through boiler (inches
- : water gauge) .24 53 +95 1.40 i
12. Draft loss through airheater :
4 (in. water gauge) «66 1.47 2.65 3.70
: 13+ Furnace draft (in. water gruge) .10 .10 .10 .10
k, 14, Total static suction of air hoater
= gas exit (in., water gauge) 1.00 2.10 .3.70 5.20
i 15, Air pressure drop through air
E 3 . heater (in. water gauge) «70 1.40 2.70 3.90
5 16, Air pressurc drop through ducts :
; & dampers (in. water gaugo) «20 +30 «30 +40
17, Air pressure in burner boxes :
- (in. water gauge) .60 1.70 3.00 3.50
18, Total static pressure at forced :
draft fan (in. water gauge) 1.50 3.40 6400 7.60
19, ‘Number of pulverizers in B : :
. operation 1 3 2 2
’ 20, Pounds of fuel per hour 3,880 3,813 7,840 9, 530
Pounds of air per hour 92,300 78,500 106,000 129,000
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PERFORMANCE DATA - ONE STEAM GENERATING UNIT (CONT'D)

22, Pounds of gas por hour

- leaving airheater 56,000 86,500 117,000 142,000
23s Overall efficicnqy complete
unit - percent 89.0 89.2 89.2 8648

24+ Heat rclease in furnace B.T.U.
per cu. ft. per hr. (not
including airheater recovery) 11,300 17,000 22,900 27,800

HEAT BALANCE

ls Dry 'flue gas loss at airheater

exit - percent 4,68 4,80 5.79 6465
2e Loss due to hydrogen at air- '

heater exit 2.95 2,96 3400 34,04
3s Loss due to mositure in fuel at :

airheater exit «15 «15 e15 Tosig
4, Loss due to radiation 1.32 «89 «65 54
5« Loss due to unburned combustibles 40 «50 70 1.30
6, Unaccounted for and leeway - 1.50 1.50 1.50
7 Total losscs 11,00 10.80 11.80 13.20
8. Efficiencics of complete unit

percent 89,00 89.20 88.20 86.80

J~1;1o. Forced and Induced Draft Fan Performance Data: The tabulation
in paragraph J-1.13 gives the expected performance of the forced and induced
draft fans under various boiler loads.

J-1l.11. Elecctric FPower Requircments of Boiler Auxiliaries. The graph
in paragraph J-1.14 shows the kilowatt imput requirements for the motors
on the forced draft fan, induced draft fan and one pulverizer when operating
at various boiler loads.

J-1l.12. Steam Requircments of Boiler Foed Pump Turbines. The curves
in paragraph J-1.15 show the stoam consumption of the boiler feed pump
turbine with brake horsepower and cfficiency of the pump when operating at
various capacitics and total head.
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FAN PERFORMANCE DATA

Forced Draft Fan

Pounds of steam per hour 50,000
Pounds of air per hour 52,000
Cubic Feet per minute 11,300
Air temperature °F, 80
Static pressure at fan

outlet (W.G.) 1.5
Fan H. -P. ¥s
HePo dmplt o fon shatt 35

75,000
78, 500
17,800

80

5.4
1770
38

100,000
106,000
24,000
80

6.0

# 25% on Volume
120,000 Maxe. # 25% on static
129,000 148,000

29,200 35,500
80 80
7e6 9.6

R.P.M. Constant Speed

47

- 69

Clarage Fan Company #2-1/2 Type W Fan DWDI with inlet vane control and outlet damper., Fan
‘driven by 75 H.P. 1800 R.P.M. constant speed motor.

Induced Draft Fan

Pounds of steam per hour 50,000
Pounds of gas per hour 56,000
Gas temperature °F, 275
Cubic ft. per minute 16,700
Statilc suction at heater exit 1.00
Loss through dust collector « 00
Loss through ducts and dampers « 30
Static suction at fan inlet 1.80
Fan R.P.M. 415
H.P. imput to fan shaft 6.9

H.P. imput to hydraulic coupling 19.6

75,000
86,500
280
26,000
2.10
138
.55
3.80
600
22.2

43.5 -

100,000
117,000
320
37,000
2,20
1.20
7,10
850
59,0
8l.5

120,000

142,000 161,000

355 425

- 57,800
5,20 -

- 11,3

H 1140

- 144,0

- 15040

Clarage Fan Company #l1 Type RT Fan DWDl, with rectangular inlet boxes and outlet damper,
Fan driven by 150 H.P., 1200 R.P.M. constant speed motor through an American Blower -

#24 scoop control hydraulic coupling.
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+ Estimated Fuel Requirements.

J=-2.01, Estimated Fuel Requirements: The annual fuel requirements
ve been estimated and approximately on & monthly consunption schedule
tabulated in paragraph J-2.,10: The overall efficiency is estimated to
70 per cent average with oil having a hedting value of 6,300,000 B.T.U.
r 42-gallons barrels or 80 per cent average efficiency with coal having
heating value of 13,500 BiT4Ui per.pound as fired;

, J=2,02. Heating. The Heating connected load at 105,920,000 B.T.U.

per hour would equire, on the basis of 709 F. inside and 10° F. outside
ign temperatures with a total of 2300 degree days, 4511 tons of coal per
ar, estimated as follows:

105,920,000 x 24 x 2300 = 4511 tons of coal per year
(70-10) x 13,000 X -80 % 2,000

J-2.03. Hot Water. The hot water heating connected load at
96,798,000 B.T.U. per hour would require, on the basis of 6 hours average
i use per day, 7770 tons of coal per year, estimated as follows:

95,798,000 x 6 x 365 2
30,000 % .80 x 2,000 - =

7770 tons of coal per year

b J-2.04, Process. The process steam connected load at 54,162,000
¢ B.T.U. per hour would require on the basis of 7 hours average use per day,
6407 tons of coal per year, estimated as follows:

54,162,000 x 7 x 365 k A
T3.500 % .80 % 2,000 = 6407 tons of coal per yecar

J-2.05., Tabulation Losses. The steam distribution losses at
13,823,000 B.T.U. per hour would require 5606 tons of coal per year esti=-
mated as follows:

13,823 x 365 x 1000 = 5606 tons of coal per year
185000 % 80 x 2,000

J-2.06. Feed Water Heating. The fecdwater heating would require on
- the basis enterIng temperaturc of water 143° F. approximately 1822 toms of coal
| per yecar cstimeted as follows:

Heating 4511 tons
Hot Water 170
Process 6407 "
Losses 56084 %

Total - 24,294 tons coal

24,294 x 2,000 x 13,500 x .80 x 75 b, t. u's
15,500 x 2,000 x .80 x I,000

= 1822 tons of coal
per year







Note:

Heating, hot water, process, losses = 24,290 tons
Total for heating hot water - 1,822 tons
Total annual fuel consumption <= £6,116 tons

J=2,07, Summer Minimum Load. The minimum demand of steam required
for process distribution lossos Tacdwater heating and boiler house auxili-
aries is estimated to be 25,000 pounds per hour average for at least 8 hours
per day during the summer time whigh would require the operation of the oil
burning oquipment. A total amount of oil consumed is 1360 barrels of oil
per month estimated as follows:

25,000 x 1,000 x 8 x 30 2 1360 bbls, oil per month
? Py X o i

J-2.08. Winter Minimum Load. The handling of the winter minimum load
by means of oil operation is similar to the summer, except the duration
would not exceed an average of 3 hours per day and would require 540 bbls.
of o0il per month. :

J-2.09. 0il Equivalent. The amount of oil equivalent to a ton of
o coal as fired and bascd on an average cvaporation efficiencics is approxi-
s mately 4.9 bbls, estimated as follows:

: 2,000 x 13,500 x .80 = 4.9 bbl & + é
g; 67300000 %70 = & 8. to a ton of coal

J-2.10, Tabulation of Monthly Quantities. The total amount of coal
is estimated for 12 months operation; has been divided into month by month re-
i : quiremcnts; and a reduction has been made for the equivalent amount of oil
b burned each month in licu of coal,

The variation in the monthly amounts is caused by the scasonable hcat-
‘ing changes and variations in hot water demand from winter to summer.

0il © Coal:

January T 540 bbls, “BOTT tons : ' 4
February 540 2598 i
March 540 2835
April 1360 1890
May 1360 1417
June 1360 1417
July 13,0 1418
August ; 1360 1417
September 1360 1417
E Octobher 1360 1654
1 - November \ 54.0 1890
; ' December 51 2598
Total - 12,220 bbls. 23,622 tons







J=3. Procurement of Equipment.

J=3.01l. Specifications. The boilers and all auxiliary equipment was
purchased on the basis of competitive bids taken from contract specifica=
tions prepared by the Architect~Engincers.

A complete list of the specifications covering the mechanical equip-'
ment is as follows:

Spec. Nos Title
810-1 Pulverized Coal Steam Generating Units and Appurtenant
Equipment
810-2 Boiler Feed Pumps
810-3 ‘Boiler Feed Wator Regulators
810-4 Steel Stacks, Ducts and Brushings
810-5 Coal Hendling Equipment
810-6 Fuel 0il Burning RBquipment
810-7 Steam Pnecumatic Ash Conveyer System
810-8 " Deacrating Feed Vater Heater
810-9 Water Softeners
810-10 Surge and Boiler Blow-off Tanks
810~11 Combustion Control Equipment
810-12 Unit Sub-station, Low Voltapge Switch Gear and Control Pancls |
810-13 Sump Pumps |
810-14 Air Compressor
810-16 Condensate Pumps and Receiver :
810-17 Piping, Valves, Fitting and Accessories
810~18 Insulation, Painting of Pipes, Ducts, Brushing, Stacks
810-19 Continuous Blow=off System
613 Chemical Feed System
824 Electrical Work and Misccllaneous LEqQuipment

J=3.02., Tabulation of Bids and Contract Awards, The bids as received
were tabulated by the Architect-Engineers and awards were made to the lowest
bidder meeting all of the specified requirements.,

J=3.03. Navy Specifications. The Navy Specification No. 21Ye for
Installation of Power Plant, Heating, and Ventilating Apparatus and Piping
was adhered to wherever possible; also, all the standard Navy Spccifications
including No. 66P1 mentioned in No. 21Yc were used for the purchase of
matcrials and equipment with a fowr exceptions which were permitted due to
scarcity of materials,

J-4. Central Heating Plant Building.

J=4.,01. Location: The bu’.lding is‘located six hundred feet southeast
of Holcomb Boulcvard on the southwest side of Gum Street in the Industrial
Arca, »

J-4,02. TFactors Governing the Design of Building. The principle
factors governing the design of the bullding were the layout and arrange=-
ment of the mechanical equipment., Provisions were made for walkways, access
platforms; clearances for removal of boiler tubes, repairing of equipment,
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etec. Throughout the design, probable future cxpansion, convenience of maine-
tenance and operation, and economy of space requirements were token into
consideration,

. J-4.03, Doscription of Building. The building is 138 feet long by
89 foct wide by 72 I'cet high and 1s of structural steel frame construction,
with reinforced concrete floors and roof, brick walls and industrial type

windows,

Details of design and construction of the building, specification,
drawings, ctc., are given in Se¢ction E«4419 of the Completion Report.

J=5. Coal Hendling and Storage:

J-6.01. Transportation of Coal: Coal is delivered by rail. A single
track railroad located on the south side of building serves the plant., The
siding has a capacity of five coal cars,

J=5.02., Coal Handling Equipment. The equipment was manufactured and
erected by the Fairfield Enginecring Co., and consists of a track hopper for
unloading coal from cars, an apron fecder to convey coal from track hoppers
to crusher, a double roll crusher to reduce run of mine coal to the proper
size, o bucket clevator to lift coal from crusher to conveyor over coal
bunker, and a flight conveyor which distributes the coal and discharges same
into a 600 ton overhead coal bunkcr in the building,

A scparate track hopper with reciprocating feeder and bucket elevator
is provided for unloading coal and piling out to yard storagoe.

J=5.03. Track Hoppers. Track hoppers arc 14! wide by 18! long and
are of sufficient sizc to unload a hopper bottom coal car at a single
"spotting". The hoppers arc constructed of 3/8" stccl plate. Track girders,
over hoppers arc 24" wide flange 120ff beams, an cight inch squarc mesh grat-
ing constructed of 4" x 1/2" bars and 7/8" diemcter rods, is placed over the

trock hoppers. This steel grating kecps out foreign materials and lumps

thet are larger than the lumps the crushing and conveying equipment are
designed to handle.

J~5.04. Apron Feceder. The apron feeder used to convey the coal from
the track hopper to crusher consicts of two strands of roller chains connecte
od by double beaded steel pans. The large radius bead of cach stoel pen
overlaps the smaller radius bead of its adjacent pan meking a tight joint
and preventing leakage of fine coal at all times. These beads also retard
backward flow and prevents slippage of coal on the inelined fooder.

The apron fecder has 30" by 9" by 3/8" drip proof pans and is 51 feet
long from head shaft to foot shaft., The pitch or rise of fceder is 4 3/8"
per foots The apron feeder is driven from the head shaft through sprockoets
and chain to a No., 150 D.H, Jones Spced Reducer 34 connectod by flexible
coupling to a 6§ HeP. 900 R.P.l.,, 208 volt, 3 phasc, 60 cycles General
Electric lMotor. The apron fecder operatcs at a linecal spccd of 20 ft. per
minute and at this spced, has the eapacity to handlec 75 tons of coal per hour.
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J=5.06, Coal Crusher: The coal crusher is used to reduce run of mine
coal to a suitablc Iump sizo for the Riley Atritas to handle cfficiontly in
the final pulverization for burning, The crusher is o Marion No. 63 two

~ roll spring relief type; driven by a 40 H.P., 900 R.P.M., 208 volt, 3 phaso,
60 cyclos General Electric motor through a V belt drive. Crusher rollsare
~adjusteble and by spreading them apart slack coal can be by-passed through
the crushers The crusher has the capacity to reduce 75 tons per hour of
run of mine coal to a maximum lump size of 1 1/4",

J-5:06. Bucket Elcvator., The bucket olcvator used to lift the coal
from crusher to Tho flight conveyor over coal bunkers is of the double strand
heavy duty, continuous discharge type. The size of buckets are 20" x o
11 5/8". The elevator is completely enclosed with a No. 10 gauge steel

- casing. The vertical height of clevator from foot shaft to head shaft is

90 feet 5 inches. Bucket clevator is driven from head shaft through
sprockcts and chain through a No. 150 D.H. Jones Speed Reducer No. 4 connect-

ed by flexible coupling to a 20 H,P., 900 R.P.M., 208 volt, 60 cycles, 3
. phase General Electric Motor,

2

J=5.07. Flight Conveyor. The coal is discharged from a bucket
elevator through o chutc directly into the flight conveyor, The flight con=
voyor is supported by structural stcel framc work carried on beams over the
coal bunker, It is of the double strand rollcr chain type with reinforced
flights 16" long x 8" wide x 3/8" thick. The convoyor trough is provided
with eleven openings in the bottom for distribution of coal in bunker. Ten
of these openings arc fitted with rack and Pinion operated gates. Flight
conveyor is 116! 10" long from conter of head shaft to center of foot shaft,
Provisions have becn made in the design to cxtend flight conveyor in case
additional boilers arc added to plant., Tht conveyor is driven from the hoad shaft
by sprockcts and chain to  #£150 D.H. Jones Spced Reducer No. 4 connectod by
a flexible coupling with 15 H.P., 900 R.P.M., 208 volts, 60 cycles, 3 phase,
Genoral Electric Motor. The capacity of flight conveyor at a linocal spced
of 90 fecet per minute is 75 tons of coal per hour, :

J-5.08. Coal Hondling System To Yard Storage: This system has a
track hopper the samc in sizc oand construction &8 The track hopper deseribed
in the coal handling system to boiler housc. A reciprocating plate foeder !
under track hoppor fecds the cocl to a vertical bucket elevator which lifts
coal out of hopper and discharges same through a chutc to an initial pile
on ground. The bucket clevator is of the same size and constructod as the
clevator described in the main coal handling system and parts arc inter=-
changcable. The capacity of tho coal hondling systom to yard storage is 75
tons per hour. The coal is trausported from tho initial pilc to yard
storage and reclainmed by means of o caterpillar tractor cquipped with bull-
dozor and 6-yard carryall scrapcr. The yard storage is 500 ft. long by
260 ft. average width and will hold 40,000 tons of coal. Spacc has boen

provided in the yard for the storing of 5,000 tons of stoker coal for usec in
the outlying hcating plants.

J=5.09. Scalos. A 20 ton Feirbanks platform scales with scale house
is located adjocont to the coal storage arca for woighing and keeping rc=-

cords of the.amount of coal taken from storage and uscd by the outlying hoat-
ing plants,

- 328 -







J=6. Coal Bunker. The coal bunkcr was furnished by the Southern Engineer-
ing Co, ond was built integral with the building stocl. It is of the sus-
pension type of true catenary shape in cross scction. The bunker is con-
structed of 3/8" ond 5/16" steol plates, It is 116' long x 18' wide x 16!
deop and has a capacity of 600 tons of coals Eight concentrating chutes
are provided in the bottom of the bunkeri The chutes arc fitted with 20"
Square dust and sift proof coal gates furnished by Fairfiocld Engincering Co.

- The intorior surfaces of the coal bunker arc coated with bitumastic onamel
to provent corrosion.,

‘J-7. Coal Scaloes,

J=7.01. Purposc of Coal 3cale: Coal scales are placed betweon the
overhoad coal bunkcr ond tho pulvorizor foecders to weigh and record the B,

quentity of coal burned by cach bhoiler. There are two scales por boiler,
one on cach pulverizoer,

; J=7,02. Dcscription. Tho coal seales arc automatic, fully enclosed,
dust proof, stationary I'loor mounted type "EE39" manufectured by the
Richardson Scalc Co. Each scalc weoighs 200 pounds of coal per dump and has
an hourly capacity of 12 tons (basod on 24-hour per day operation).

J=7.03., Opcration: The scale weighs at cach cycle 200 pounds of
erushed coal drawn automatically from the overhoad bunker, adds cach pro=
8ot draft on a dust proof, six figurc, mechanical counter attached to the

scale, and delivers the weoighed coal into a hopper above the pulverizer
feodoer,

The scalc ombodiecs o motor driven rubberizod conveying belt feeder

for conveying tho coal from its inlet to tho woighing hopper, and dircctly

the pro-sct quantity has boon delivered to the woighing hopper; the clect-

trical control opcratcs and stops the motor driving tho foedor. At the

same timo it actuatcs a solenoid which trips the discharge mochanism, where-

upon tho door of the weighing hopper opons and releases the weighed load,

- When tho discharsed coal no longer holds opon the door of tho woighing
hoppor this closes automatically and tho scale ropeats the cyclo.

J=8+ Coal Feeders, Pulverizers and Burners.

J=8.01. Funct%gp of Coal Feeders. The purpose of the feeder is
to control the rate of flow of coal From soales to the pulverizer. There
are two feeders per boiler, one on each pulverizer.

J-8,02. Description of Feeder. The Riley table type coal

feeder consists of a hopper above a circular, slowly rotating table, a knife
which varies the rate of coal foed, a magnetic separator and a suitable
driving arrangement. The feeder knife extends onto the rotating table,
scraping off the desired amount of coal into the coal chute to the pulverizer,
An electromagnet is located under the table and forms an apron over which all’
the coal passes on leaving the table. The arrangement is such that the apron.
is magnetized while passing under the coal stream so that removal of magnetic
material is positive and certain. The apron is de-magnetized at a later

point in its rotation and drops the magnetic material into a suitable tramp
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iron pocket from which it can be removed at suitable intervals. Rate of coal’
feed is a function of relative spced and knife position. The fecder is
‘driven through a gear assembly connected to a Reeves variable speed trans-
mission by means of roller chains and sprockets. The Reeves transmission is
driven by a 1 H.P., 1150 r,p.me Allis Chalmers constant specd motor through

a Texrope drive. By changing the position of a lever mechanism, connected

to the Reeves transmission, the speed of feeder disc and agitator is varied
to adjust the rate of coal flow to pulverizer operating under variable loads.
‘The knife con be moved through 6 inches of travel across the table by an
operating wheel outside of the housihg, and; combined with thc variable sel-
‘ective speeds of the drive, 1t controls the rate of cool feed to pulverizer,

J=8,03+ Internal Constructlon of Fecder. The fceder table consists of
a 0" diamter truncated concs ~Tho top surface is covered with a renewable
woaring plate, the edge apron contains prov151on for extending the magnetic
field, and the bottom is open. The table is mounted on a vertical shaft

, extondxng both above and below the table. A rencwable paddle agitator is
attached to the shaft above the table to insure movement of wet coal out of
the feeder hopper. The shaft below the table is connected to the feeder
drive by a collar and replaceable shear pin arrangement. A magnet is fasten=-
ed to the feeder housing under the truncated cone table, the face of the
mognet faces the discharge chute, As the table rotates, the apron forming
the edge of the table is magnetized while passing under the coal stream.

Jthen this portion of the apron reaches the other side of the housing it is
out of the influence of the magnet and is de-magnetized so that material col-
lected from the coal stream is deposited in the tramp iron pocket.

The feeder knife is mounted on a threaded shaft so that it can be

moved across the table by the operating wheel outside the housing. The table,
knife, magnet, etc. are fully cnclosed in a housing equipped with adequate
openings for observation and accesss

J=8404., Pulverizers. Therc are two Riley # 4 Atrita Unit Pulverigers
por boiler., Bach pulverizor has the capacity to pulverizo fram 6500 to 7500
pounds of Bituminous coal per hour, to such a fineness that 76 per cent will
pass through a 200 mesh screcn and 99 per cent through a 50 mesh screen.

J~8.08s Description of Pulverizer. The Riley Atrita wnit pulverizer
is built almost entircly of steel with the exception of grinding elements

and certain fittings. It is necessary to make regular inspections of pul-
verizers to determine whether or not the bearings are properly lubricated and
to moke minor adjustments to control the air flow from the machine to the
burners from time to time as major load changes occur. These adjustments

can be made manually or automatically as best suits the individual require-
ments. The following detailed deseription should prove helpful in the
metters of maintenance and of proper operation. Fuel is fed at a controlled
rate to the pulverizer by a feeder as previously described wnder feeder in-
structionss The fuel enters the machine through a feed chute, being accom=
paniod by primary air. The first effect in the pulverizer is to break down
any lumps or particles to a granular size. The second effect is to pulverize
this granular fuel to the required degree of fineness, separate over-sized
coarse material, and deliver the desired product to the pulverizer fan, which
in twn conveys the material to the burner. The fan serves the purpose of con-
voying fuel through the pulverizer, as well as of transporting it to the

-
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top part readily can be removed to expose all interior parts for convenience
of inspection and renewals as may bec necessarys The housing is protected .

. from wear by renewable liners throughout, including the fan chamber: The
steel discs which carry the moving grinding elements and the fan blades are
likewise protected by the design of the renewable parts, An internal in-
spection of the machine should be made before placing it in service and dur-
ing such inspoction the details of construction can be ascertained clearly,

J=8406. Coupling. A Rawson Type A coupling is used between pulverizer
and motor, This_'c%u‘pmg allows the motor to be started wder no load.,
Across~the-line starting is recommended, Before mounting the coupling be
sure that all parts are washed with kerosene and are free from dirt and
groascs Do NOT lubricate any part of this coupling, Correct alignment of
drive and driven shafts is essential. The frictional lining of the shoes
will wear a long time if aligned correctly.,

J=8407s Pulvorizer Motor, The pulverizer is driven by an Allis
Chalmers 75 H.P, 208 volt, 5 phase, 60 cycle, 1170 R.P.M. constant spced
motor.

J=8408¢ Burners. Each boiler is equipped with two Riley # 3-1/2
Flare Type Burners With # 4 heads. Each burner has the capacity to burn
from 1000 to 5000 pounds of pulverized coal per hours The burner tube is
designed to accommodate o gun type oil burner,

J=8.09+ Burner Piping., The interconnecting Piping between the burners
| and pulverizers 1s 5o arranged that either pulverizer can be used to supply
coal to either one or both burners at any one time by the proper manipulation
of the two way plug valves located at the burners and pulverizers.

J-8.10. Description of Burner. The burner box or plenum chamber, of

; welded steel construc lon, 1s arrenged for mownting against the furnace wall
and contains a set of adjustable vanes for control of socondary air. Through
the center of this box is a nozzle for primary air and fuel, with a fuel
' spreader located at its furnace end, 4 receiving head with edjustable vanes
i for equalizing the fuel distribution is attached to the outside of the bex,
the head supporting the burner nozzlc. The pulverizer discharge pipe is

L attached to this receiving head, 4 palr of dampers for control of secondary
. air volume is built into one side of the box and control linkages are con-

H veniently mounted on the ends of the damper shaft, The furnace side of the

J=9. 0il Burning Bquipment and Gas Ignition System,

J=9.01l. Purpose of 0il Burning System. The intention in the design
and selection of %he equipment wes that The oil burners should be used only
when the boiler load requirements are below the safe operating range of the
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pulverized coal burner; that is, when the boiler load is wnder 20,000 pounds
of steam per hour. Therefore, the oil burners are designed to take care of
loads from 1,000 to 30,000 pounds of steam per howr per boiler, and the oil
pumping equipment was deosigned to supply: four boilers all operating on oil
at the meximum ratinge

J=9.02. Burnerse. Oil burners are Enco No. 10 steam atomizing, gun
type, designed To it in ignition tube of Riley pulverized coal burners. The
0il burners were monufactured and furnished by the BEngineoring Company and
two were supplied for ceach boiler. Sach burner will have the capacity to
burn from 100 to 1100 pounds of No. 6 bunker C fuel oil per hours The capa-
city of the burners can be increased by changing burner tipse °

J-9,03, 0il Pumping Sct. The oil pumping set was furnished by the.
Engineoring Company and consists of one 20 G,P.M. Warren 7-1/2" x 5" x 6"
duplex steam driven pump and one 20 G.P.M. De Laval 1 Mo rotary screw pump
driven by a 7-1/2 H.P. motor. Both pumps are mounted on a common bed plate
over two Whitlock straight tube oil heaters., Each heater has a total heat-
ing swrface of 75 square foets

The pumping set is a complotely automatic wnit with all necessary inter-
connecting piping, strainers, relief valves, automatic temperature control,
pump governor, thermometers, pressure gauges, traps, etce

J=9.04., Meters. O0il meters are furnished for installation in the oil
supply line to Burners and in the return line to fuel oil tank. By sub-
tracting reading of oil return meter from supply meter, the oil consumption
can be computed over any period of times

Meters are the Bassler Models 1-EXD manufactured by S, F. Bowser Co.,
with thermostatic control, which automatically compensates for changes in oil
temperature. :

J=9.05, Gas Ignition System. Gas is piped to tho heating plant from
the Butane Gas System end 1s used for lighting the pulvorized coal and oil
burners.

J=10, 0il Handling and Storages -

J-10.01., 0il Handling ond Storages Fuel oil for use in the Central
Hoating Plant is supplied from an 8000 gallon steel storage tank, 8 feet in
diameter by '2l feet 6 inches long, buried outside of the building. The tank
is connected to the 10,000 barrel fuel oil storage tank, located in the
Industrial Arca, by & four inch fill line. The arrangement of piping is that
~ the fuel oil can be pumped from the 10,000 barrel storage tank into the 8000
- gallon wnderground tenk or directly to the oil pumping set in the heating
plant. The underground storage tank also is provided with a connection for
filling directly from a tank truck.

A complete description of the fuel oil storage and handling system 1is
given in Section G-4 of this report.

PR
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J=1ls Boilers, Ash Hoppers, Air Heaters and Boiler Accessories.

_ J=11,01. Boilersi Four Riley Class P-25 # 25WW steam generators
manufactured by The Riley Stoker Corps are installed in the Central Heating
Plent,

J-11,02: Capacity of Boilergs Bach boilet will generate continuously
100,000 pounds of" steam per hour at 175 Peseligs, no super-heat or 120,000
pounds of steam per hour for a three howr's maximum peak period.

J-11.03. Design Pressures Boilers are designed for a maximum working
pressure of 193 pesiiege

J«11404. Heating Surface. The heating surface in each boiler properv
is 9000 sqs ft. and the projected heating surface in the water walls is 2900
§qs ft., making a total heating surface of 11,900 sqe. fte

J-ll.OS, Furnace Volumes The furnace volume is 500 cubic feet.

J-11.06s Heat Releases The heat release furnace not including air
heater recovery, will be 27,800 beteus. per cu. foot per hour at maximum
rating.

J-11.09. Boiler Construction Details. The boilers and air heaters
are carried on structural steel supports and foundations independent from
the building steel, assuring that no boiler expansion strains will be transe-
mitted into the building steel, molcing it possible eesily to remove or re-
place boilers without disturbing the steelwork of the buildinge All seams
in steam and mud drums are fusion welded, and constructed according to the
latest A.S5.M.E. Code for Power Boilers. The steam drum is 60" in diameter
with 13/16" shell and has a built-in steam separator, internal pipe distri-
bution systems for chemical feed, continuous blow-off, and boiler feed, The
mud drum is 36" in diameter with 1/2" shell. The boiler tubes are 3-1/4"
0sDe in the front and middle banks and 2-1/2" 0.D. in the last bank. The
furnace water walls are made up of 3-1/4" 0.D. tubes spaced in 4-1/2" centers
expanded into 10-3/4" diameter upper water wall headers and 12-3/4" diameter
lower water wall headers. Water well tubes are backed up with a 3" ship lap
refractory tile, 5" of insulation block, and 3/8" loose insulation. Boiler
setting walls are 3" ship lap refractory tile, 4" insulation block, and
3/8" loose fill insulation.

Roof is 2" ship lap refractory tile, 2-1/2" Class C fire brick, 4"
insulation block and 2" of felt. All furnaces, boiler setting walls, and
roof are campletely covered with a No. 10 gauge steel casing. Necessary
access, observation, and tube lancing doors are provided in the boiler and
furnace wallss Boiler baffles are 3" and 2" ship lap refractory tile and
self’ locking baffle tile, supported on the tubes, and so placed as to obtain
a cross flow of gases over the heating surface. Baffles are arranged to
maintain a substantially constent velocity through all boiler passcs.

Construction details of boilers are shown on Riley Stoker Corporation
shop drewings on file in the Public Works Office. :
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J=11.08. Ash Hopper. A water cooled ash pit hopper manufactured by
the United Conveyor Corporation receives the ash from the furnace. The ash
hopper is lined with 4-1/2" of first quality fire brick, backed up with 2-1/2
inches of insulating brick. The outside steel casing is two 1/4" steel
plates spaced 2 inches apart. This space makes a water jacket through which
cooling water is circulated. The ash hopper is provided with three (3)
vertical lifting ash removal doors and necessary access doors in front and
endse The hopper is carried on spring supports to allow for movement of
lower woter wall headers.

J=11.09+ Soot Hoppors. Soot hoppers are provided for the collection
of soot and fly ash In the last pass of the boiler and first pass of air
hoater.

J-11.10. Air Heaters. ZEach boiler is equipped with a Riley two pass,
tubular type air heater with 2-1/2" tubes. Total heating surface is 12,200
sq. feots Air heater is arranged so that the flue gas flow is inside the
tubes and the air flow is outside and around the tubes. Casing of air heater

is constructed of 3/16" copper bearing steel plate,

Je11 1% Water Columns. One Reliance No. 7 water colwum with cast
iron body fitted with high and low level alarm, and flat inclined prismatiec
gouge glass with Reliance gauge illuminator GL50 is furnished for each boiler,

J=11.12, Boiler Blow-off Valves. The boiler blow=off valves are
manufactured by the Okadce Company snd were furnished with the boilers,

Two 2-inch blow=~off connections are provided on the mud drum and one
1-1/2" connection is provided on cach of the threc lower water wall headers.
A tandem assembly of one Okadce Quick Action - lever operating single seatcd
Type "FSF" blow-off valve and one Okadee gearcd slow operating double seated
Type "BWL" blow-off valve is furnished for each boiler and water wall blow-
off connection.

J=11,13. Boiler Non-Return Valves. The non-return valves are 12.-inch
angle pattern, single acting, stop mmd chock valves, built for a working |
pressure of 250 p.s,i.g. manufactured by the Golden-Anderson Valve Specialty
Company .

J-11.14, BSafety Valves. Two 3-inch and one 6-inch type 1411 cast iron
"Consolidated" sTeam safety valves are furnished for each boiler. One 3-inch
valve is set to pop at 185 pounds pressure and has a relieving capacity of
17,000 pounds of steam per hour. One 3-inch valve is set to pop at 187
pounds pressure and has a capacity of 17,560 pounds of steam per hour. The
6-inch safety valve is set to pop at 190 pounds pressure and has a relieviag
capacity of 104,600 pounds of steam per hour. The total relieving capacity
of the three valves is 139,160 pounds of steam per hour.

J=11.15, Boiler Feed Stop and Check Valves. Two sets of stop and
check valves are furnished with cach boliler.  Tho feed stop valves are Craae
4" angle Fig. 156XR with 300 s stondard cast alloy steel body, Exalloy seat,
nickle alloy disc flanged ond bolted bonnet, outside screw, and yoke. The
feed check valves are Crane 4" globe Fig. 39B 250# standard with cast iron

body, brass trim, flanged ends, bolted bonnet.
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. J-11.16. " Soot Blowers. Soot blowers are manufactured by the Diamond
Power Spocialty Company and consists of six Diamond Valve-in<Head wnits.
Three of the units have "Dialoy" elements, "Dialoy™" bearings, bolted typec,
One unit has colorized element, colorized bearings, bolted type, and three
‘units have extra heavy steel elements, plain stcel bearings, bolted type.

The soot blowers operate on saturated steam, a scparate nozzle is proQ
‘vided on the steam drum for the soot blower piping connections Soot blowers
and piping were included ipn the boiler contract.

J=12. Fly Ash COlleCtOI‘.

J=-12.01. Collector. A "Thermix" DES 6BH 4 #7-160 tubular dust col=-
lector manufactured by Prat-Daniel Corporation is furnished for each boilcr.

The dust collector has 160 multiple cyclone tubes arranged in horigzon-
tal tube sheets. Four tube sections are provided. Fly ash storage hoppers
~are built integrally with the collector.

The dust collector is placod between the air hoater outlet and the
induced droft fan inlet and is located in the basement of the boiler house.
The dust collector has an overall collection efficiency of 80 per cent.
Draft loss through the dust collector at 100,000 pounds of steam per hour
boiler rating is 2.20 inches of water, at 75,000 pounds rating 1.15 inches
and at 50,000 pounds rating 0.50 inches of water.

J-12.02. Vibrator and Rotary Valves. The dust collector is equipped
with a plate vibrator and motor driven rotary valve unloader furnished by
the United Conveyor Corporation.

J=13. Forced and Induced Draft Fans.

J-13.01. Fans. Due to the draft loss through the boiler, air pre-
_ heater, and fly ash collector it is necessary to install a forced and in-
duced draft fan on each boiler to furnish the air required for conbustion
and the necessary draft. These fans arc located on the operating floor at
the side and rear of boiler within easy access and wnder the canstant ob-
servation of the operator. '

The amount of air haﬁdled by the forced draft fan is controlled by a
vortox damper on the inlet and a louvre type outlet damper.,

The amownt of gas handled by the induced draft fan is controlled by
changing the speed of the fan by means of an American Blower Corporation No.,
24 Scoop Type Hydraulic Coupling placed between the fan and driving motor.
A louvre type outlet damper is also furnished. The fans and dampers are

manufactured by the Clarage Fan Company and were furnished with the boiler
contract.

J-18.02. Forced Draft Fan., Size 2-1/2, Type W, Class IV, double
width, double inlet forced draft fan, driven by a 75 H.P. Allis Chalmers
constant speed 1770 R.P.M., 208 volt, 3 phase, 60 cycle induction motore.
Capacity of the forced draft fan is 33,500 cu. ft. of free air per minute at
& temperature of 80° F. against a static pressure of 9.6" water gauge.
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J=13.08. Induced Draft Fan. Size 11, Type RT, double width, double
inlet, furnished with scroll liners, water cooled bearings and structural
steel sub base, Fan is driven by a 150 H.P. Allis Chalmers, constant speed,
1140 r.p.m., 208 wolt, 3 phase, 60 cycle induction motor. Capacity of the
induced draft fan is 57,800 cu. ft. of flue gas per minute at a temperature
of 425° F, against a static pressure of 1ll.3 inches water gauge.

J=14, Ducts, Flues and Stacks.

J=14.01. Stacks. Individual steel stacks, supported on the roof of
the building, are provided for each boilers

Bach stack is 6 ft. 6 in. inside diameter and 37 ft. high from the base.
The top of stack is 60 fti above boiler outlet and 100 ft. above grade.
Stacks are constructed of 5/16 in. and 1/4 in. steel plate. All seams are
tack riveted end welded on the inside of stack. A clean-out door, painters
trolley, and ladder are provided on each stack. A conical hopper inside the
- stack at the base, is used for the collection of fly ash and soot that ac-
cumulates at this point. Aviation obstruection lights are provided.

Stacks are lined with "Gunite" 2 inches in thickness which was sprayed
on wire mesh reinforcing, fastened to inside of stack with metal clips weld-
ed on.

J=14,02. Ducts and Flucs. The flue between the induced draft foan and
stack is 4 ft, wide by 6 ft. deep and has a cross sectional area of 24 square
feects Flue was designed for a gas velocity of 2400 f.p.m. at maximum rating.

A by-pass duct is provided between boiler uptake and flue, with a shut
off damper placed in the uptake. Opening this damper allows the flue gas '
to pass directly from the boiler to stack, bypassing the induced draft fan
and air preheater. :

_ The ducts and flues are constructed of 3/16 inch steel plates, reinfor-
ced with stiffener angles, and provided with necessary access doors, expar-
sion joints, and dampers.

All outside surfaces of hot gas ducts and flues are insulated with
2 inches of 85 percent magnesia block over which is applied a hard finished
ashestos cement troweled to a smooth surface.

The stacks, flues, and ducts were fabricated by Dewey Brothers, Inc,
and erected by Contractors NOy 4750, -

J=15. Ash Handling System,

J=15.01. Description of Ash Handling System. The ash removal and cone
voyor system is of the steam, pneumatic suction type manufactured by the
United Conveyor Corporation. Thc capacity of conveyor system is 15 tons of
- ash per'haur. Ash conveyor piping is 6 and 8 inches in diamcter and made
- of ebrasion resisting cast irom. Disc type inlet gates are furnished for the
soot hopper and stack connections, and plug type gates are furnished for
closing off the various branches of the systems 411 fittings and valves are
made of abrasion resisting alloy cast iron. Fittings have renewable back
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sections. Rotary vane feeders with adjustable buckets driven by 1/4 H.P.
motors are mounted on the fly ash collector hopper outlet connections and
motor driven vibrators are supplied for the hoppers. Self feeding ash in-
takes with 24" x 24" expanding type grids and grid feeding hopper, three
per boiler, are provided for rcmoval of ash from boiler ash hopper.

J=15.02.4 Principles of Operation'. The Nuveyer Zxhauster produces
& vacuum which induces a strong flow of air through the conveyor. This air

stream picks up any material delivered into the conveyor and transports it

to the receiver where the material is scparated from the air and accumulates

in the bottom of the receciver: The air then passes through the exhauster and

- %o an air washer. In order not to overfill the receiver with material, the
time controlled remote control steam valve periodically cuts off the steam

to tho exhauster, breaking tho vacuum and permitting the 'swing gate at the

bottom of the receiver to open and discharge the material to the storage bin,

At the end of the idle period the steam again is turned on automatically by

_the timer, the swing gate closes and more material is deposited in the
receiver.

J-l5.03. Ash Receiver.
in sections and hovin
the ash storage bin,

A four feet diamecter cast iron receiver, built
g rencwable wear plates, is furnished and mounted above

J=15,04. Exhauster. An 8" multi

‘ Ex -jet steam exhauster is placed be=-
tween the rceceiver and air washer.

J=15.05. Air Washer. A four feect diameter sectional cast iron air

washer is mounted above storage bin. Air washor is fitted with Water sprays
and & three bag vent filter for removal of dust,

J=156.06. Ash Storage Bin. The ash storage bin is 14' in diameter by
23" high and has a cepacity of 50 tons of dry ash.

Bin is constructed of
6 inch tile and is carried on structural stecl supports 20 feet above the
- grownd.

J=15.07. Hopper Under Storage Bin.
the ash bin and dustless wloader is equipp
vibrator to prevent thc ash from clogging o

The adapter hopper connecting
ed with an electric motor driven
r arching over in hopper.

J=15,08. Ash Unloader. A rotary dustless unloader with rotary vane
focder wder the storage binm di

scharges the ash directly into motor trucks.
‘The wloader is driven by a 5 H

+Pe, 208 volt, 3 phase, 60 cycle induction
motor and has a capacity of 25 tons of ash per hour,

J-15.09, Electric Control. All electrical control équipment including
‘motor operating steam valve, timer, flow contactor, notors, starters, and

push button stations are furnished for 208 wlts, 3 phase, 60 cycles service
by the Thited Conveyors Corporation, '

J=16. Combustion Control and Metering.

‘ J=16.01. Combustion Control System. The boilers are controlled auto-
‘matically to maintain constant steam pressure by means of fuel and air reg-
ulating equipment operated from individual boiler control panels. The com-
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bustion control equipment is furnished by the Republic Flow Meters Company,
and is the Smoot pneumatic type with provisions for menual-remote operations.

Separate boiler rating controls and fuel-air ratio controls are mounted
on cach boiler control panel together with a remote-manuasl control for the
. furnace pressure regulator operating the inlet vane control of the forced
draft fan.

The fuel regulator varies the speed of the coal feeder and the air
regulator varies the speed of the induced draft fan.

- A master controller is provided with a steam pressure element for
connection to the main steam header. The master controller maintains a
constant stoam pressure in the main steam header, and maintains the desired
proportion between the fuel and air quantitics used by all boilers in oper-
ation thereby making it possible to proportion the load carried by each
boiler. The master controller is mownted on No. 2 Boiler Control Panel.

J-16.02. Motor Starting Equipment. The motor starting remote control
switches for the pulverizers, coal feeders, automatic coel scales, forced
jand induced draft fans are centralized on the boiler control panels and are
interlocked electrically to provide proper sequence of operation.

J-16.03. Instruments and Gauge. A Republic multi-pointer draft gauge
for measuring furnace draf't, pressure of air entering and leaving heator,
pressure of gas entering and leaving heater, gas leaving fly ash collector,
end pressure of air in burner windbox, Republic temperature recorders for
measuring temperature of air and gas entering and leaving air heater, Reanerasx
- C02 recorder, Bailey steam flow air flow meter, Roliance Zyc-Hye boiler weter
level gauge, and a steam pressure gauge, are mounted on each boiler control
pancl.

J=16404. Motor Panel. 4 separate meter panel is provided on which
are mounted meters for measuring the flow of all steam from the mein stcem
- header to the various areas, for measuring flow of feedwater to the boilars,
recording steam prossures in mein and auxiliary steam headcrs, and temperi-
turc of condensate return and water from fecdwater heaters. ¢

J-16.05. Combustion Ccntrol Diagram. The combustion control system
and the connections to the various controlled equipment are shown in the
following diagram, J-16.05.

J=17. _Boilecr Feed Punps. Four turbine driven 3 inch;vtw0'§tagc, class R.R;
contrifupal boller food punps ronufactured by the Buffdlo Punp Co, Inc. are
instulled for boilér foed purposes,

Ecch pwip hos d capdéit Of 275 gepeiie of wnter gt o tonporature of
o o M Y §
©el°F against o tutal howd of 650 ft.

The steam turbines driving the pumps are manufactured by the Elliok+
Company (Type BY) rated at 75 H.P. at 3600 r.p.m.

Turbines are equipped with overspeed'trip and excess pressure goverr.c.®
and are connected direetly with the feed pumps through flexible couplings.
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The turbines operate on saturated stoam at boiler pressure and 3 lbs.
ust steam pressure. All exhaust steam is used for fced water heating,

Performance curves of boiler feed pump and turbine are shown in Par,
1:15 of this report.

Boilar Feedwater Regulators. 4 Copes Type RG-2 feced water regulator
Ty}:e R Thermostat, manufactured by the Northern Equipment Company,
ntrols the foed wator to cach boiler. These regulators have a 4" feed
ter regulator valye and a syphon bellows operated differential pressure
lve combined in one body. The regulating valve is operated by an inclined
vansion tube thermostat.

=19, Feedwater Heaters.

J-19.01. Description of Heaters. Two deacrating open tray type,
gedwator heaters i th vont condenscrs, manufactured by the Worthington Pump
lachinery Corporation, are installed in the plant. BEach heater has a
apacity of 250,000 pounds of water per hour, from a temperature of 140° to
21° F,, when supplied with sufficient steam at a pressure of 3 pounds gauge

nd a corresponding saturated temporature.

J-19.02. Trays., Trays are made of cast iron and have a total heating
urface of 370 squarc fcet.

J-19,03. Vent Condenser. The vent condenser has a cast iron shell
h arsenical copper U tubos expanded into "Muntz" metel tube sheets. The
al cooling surface is 134 squarc foet,

!

: J~19,04. Storege Section. The storage section under the heater is 7
s diameter by 16 rt, long and has a copacity of 38,000 pounds of water.

J=19.06, Accessories. Feedwater heaters are furnished with necessary
am and water conncctions, float control valves, overflow valve, vacuun :
aker, relief valve, thermometers, pressure gauge, water glasses and fit-

and all interconnecting piping betwoen vent condenser and heater
ion.

Surge Tenks. Two tanks moanufactured by the Kennedy Tank and Manufac-
ing Company arc constructed of 3/8" copper bearing steel plate, 9 feet
tar by 20' 9-3/8" long. Tauks are provided with necessary piping con-
ions, overflow, menhole, supporting saddles, gauge glasses and fitting,
surge tank has a capacity of 9000 gallons of water.

Boiler Blow-off Tank. The boiler blow-off tank is manufactured by the
edy Tenk and Manufacturing Company, is constructed of 1/2 inch copper
ing stoel plates and is 5 feoet diameter by 9 ft. 3 inches high, built

5 pounds per square inch. The tank is locatecd in
outside of the building. '

Continuous Blow-off System.

J=22.01, Description of Equipment, The boiler continuous blow-of?
is comprised of four Tlow control valves to regulate the quantity of
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blow-off from each boiler; a flash tank 24 inches diameter by 4 ft. high
equipped with high level alarm, a float control valve, relief valve, and
gauge glass; o heat cxchanger 10 inchos in diameter by 6 ft. long having
- 94 5q. ft. of cooling surface; = sample cooler; and necessary testing equip-
ent for detormining the density or concentration of solids in the boiler
‘waters The continuous blow=-off equipment was furnished by thc Cochrane Corpe
J=23, Condenssz:e Receiver and Fumpse. Two motor driven single stage, double
wtion type cantrifuzal condensate pumps mounted on a common bed plate with
a horizontal receiving tank 30 inches diametor by 42 inches long constructed
of "Armco" rust resisting iron, manufactured by the Chicago Pump Compeany.
fach pump has a capacity of twenty-five gallons of condensate per minute
against a total head of 90 foet . :

J=2¢. Viater Softeners. Two Zeco-Dur automatic softeners manufactured by The
Permutit Company are installed in the plant. The softener tanks are 5 t+.
diameter by 8 f*%. high and were furnished with multiport motor operated
valves, salt storage tenk, 2 brine measuring tanks, brine ejectors, meters,
gauges, and all interconnceting piping.

Bach softener has a capacity of 40,000 gallons of water of 5 grains
hardness, per rogencration and has a maximum rote of delivery of 98 galloas
of softened water per minute,

J=25. Piping, Valves and Fittings. 1In the design of the various piping
systems and specifying of materials,the Bureau of Yards snd Dooks Specifica-
tion No. 21Ye and Novy Department Specifications 66 Pla were followed closcly.

2 The main stcam boiler feed and high preossure drip piping was desimred
for 250 lbs. working pressurc.

All low pressure steam and wziter piping was designed for 125 pounds
working pressure. _

: Flanged joints wore kept to a minimum and where necessary, butf wolding
flanges were used. Welding fitting and welded nozzlos were usod in lieu T
pipe bends and flanged fittings,

Expansion loops: were installed to provide the nccessary flexibility
required for expansion and contraction. o

All stop valves over 2 inchos are flanged, cast iron bodies, with
utside screw and yoke and flanged bonnots. Globe valves are used on bypeases
and wherever control of flow is necessary by throttling.

Check valves orc swing type with bolted bonnct.
6s Heat Insulation. Insulation on main steam, high pressure drip, «nd

continuous blow-of?t piping including valves and fittings is double stancord
thickness 85 per cent magnesia covering. :







! Boiler feed, exhaust steam, low pressure drip, fuel 0il, condensate re-
twn, and hot water piping is insulated with 85 percent magnesia standard
thiskness. 411 pipe covering has an 8 oue canvas jacket sewed on.

Feod water ncators, surge tanks, anrd continuous blow-off flask tank is
insulated with 1-1,72" magnesia block end 1/2" hard finish asbestos cement
troweled to a smooth surface.

411 cold wator Lines are govered with stindard thickness wool fel%: in-
sulotion o prevent cordensation and sweating.

&1l hot air and gas ducts are covered with 2e-inch 85 percent magnesia
block and 3/4 inch hard finish ashestos cement troweled to a smooth surface.

v

Ju27, Clompresscd Air Systom,

J=27.01s Dzscription of System. Compressed air is used throughout
the plant for clcaning of squipm %, Foiler tube cleoning and rolling, oi
tools, ash wnloadirg, ctc.

J=27.02¢ Air Compressor. Worthington 7" x 7" horizontal, heavy duty,

wator cooled, double ueting type, air compressors The compressor has a
piston displacement of 122 c.fems of free air when operating at 400 r.p.n.

'j The compressor :s furnished with a dual control system, permitting the
compressor to be opernted vith automatic start or stop control, or contiiyi-
ously running with aavomatic loading and wunloading at a predctermined
pressurcs

The compressor is driven through a V belt drive by a 20 H.P. Class

9
08 volt, 3 phase, 60 cycle, Goneral Electric motor,

J=27.03, Alr Receiver. Compressed air receiver is a vertical tarlk
30 inches in diam3>ter by 7 rt. high, A.S.M.E. code construction, end is
fitted with safety valve, pressure gauge and drain valve,.

J=27.04. Aftercoolers 4 pipe line water cooled aftercooler equipy: 7
with condensate and uil separator is placed between the comprosscr and air
receiver.

J=28+ Electric Power.

J-28401s Primary Service. Electric saervice to the Central Heatin
Plant is through onc 22,470 volt three wire, three phase overhead feeder,
carried on wood poles from Station No. 2 located hear the Access Road ir s
- Industrial Area to a manhole outside of the he ating plant. A 15,000 vol®
600 ampere oil circuit breaker commects this feeder with +the Main Supply
Feedar Loop. A spacc for an additional breaker is provided in Station ii,. 2
for a future feeder o the Central Heating Plant., The future feeder, wh:
‘installed, will bo laid underground from Station No. 2 to the heating prari:,
. The overhoad feeder also will be changed to underground at that time. The. .
' feeders will assure uwninterrupted service to the plant which is dependent







entirely wpon outside power for continuity of operation. The single feeder
now serving the plent is split into two feeders bofore entering the manhole
outside of building, and carried underground, one to each of the two sub-
stations located inside the building.

J-28+02, Unit Sub-Stations. The transformer section of oach sub-
station has a ra%ing of 750 K.VeA., is filled with non~inflemmable liquid,
end is self cooled. High voltage windings are for 12,470 volts delta con-
nected 3 phase. and tho low voltage winding is for 120/208 volts, wye con-
nected. Four 2-1/2% taps (below normal rated high voltage and for rated KVA)
are in the high voltage windings. An externally operated manual tap changer,
to be operated only when transformer is de-energized, is provided. The low
voltage switch gear seetion is an indoor type metal enclosure, housing the
main secondary air circuit breaker, the secondary "tie" air circuit breaker,
and nine feeder air circuit broekers, as shown on Station Wiring Diagram,
Paragraph J-28.07. The secondary main air circuit breaker and the secondary
tie air circuit breaker are stationary type, manually operatod with time over
current protection and instantaneous short circuit trip. The secondary tie
broakor also has an instantanecous wnder wltage release device. The nine
feeder air circuit breskers are draw-out type, electrically operated, with
time overcurrent protection, instantancous short circuit trip, shunt trip
coils, and clamp type cable torminals. The induced draft and forced draft
fan breakers also arc oquipped with an instantaneous low wltage reclease
devices The electrically operated feeder circuit breakers are operated from
& 120 volt D.C. control bus, cwrent being supplied by a storage battery.,

Eight two stage pistol grip circuit breaker control switches for
starting fans, pulvorizers, feeders and conl scales are mounted on a switch
panel on the Combustion Control Pancl. Also located on this panel are rec
and green lamps ond ammeters for indicating running and over load conditions

_of the motors, also 2 watt hour meter to register KWH and demand of the total

motor load on each boilere The air circuit breakers on feeders to the motor
driven boiler auxiliaries are interlocked electrically for sequence operation,
This is done to mnlke surc the operator will start the equipment in proper
order and also to protect the system in case of power failure or developiensc

of motor trouble in any one motor in the systems The starting sequence of
motors is as follows;

1. Induced Draft Fan
2¢ Forced Draft Fan
3+ Pulverigzers

4. Feedors

5. Coal 2coles

Stopping sequence is in reverse order to the startinrg sequence. In
case of motor failure stcpping induced draft fan, all of the interlocked

motors will be stcppnd’automatically. If the pulverizer motor fails, the
feeder end coal scales will stop and fans will continus running.

A switch is provided for shunting the induced draft fan out of the
system in case it is desired to operato with the forced draft fan only,
which will be the case when operating under light loads with natural draft
or when using the oil burners. Unit Substation "a" normally supplies powcr
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to the motor driven auxiliaries for Boilers No. 1 and 2 and Unit Substation
B supplics power to Bdidlers No. 3 and 4«

d-28.08s Socondary Tie Bus. A 2000 ampare %ie bus conmects Uit
Substations "A" ‘Gnd "BY, mokes it possible to throw the load of all the

‘boilers on either Unit Substation "AM or "M, This tie bus also connects

7/

the Auxiliary fonel with both Unit Substations.

J=-28.04. Auxiliary Pancle. There are eight feeder air circuit breakers
in the auxiliary low voltage switch gear scction., Each breasker is rated at
600 wolts, 25,000 ampere interrupting capacity. Breakers are 3 pole, single
throw, electrically operated, stationary type with time overcurrent protec~-
tion and instantancous short circuit trip mechanism. The current rating and
service of each breaker is shown on Station Wiring Diagrem Paragraph J-28,07,

Provisions are made in the auxiliary panel for the installation of a
future generator control panel, and generator air circuit brooker.

A1l controls and starters for motors and equipment supplied from the
auxiliory panel will be located at each piece of respective equipment.

J=28405. lMetering. The following meters are mounted on the Auxiiiary
Pancl ; e

1 Watt meter to indicate the total load on both incoming high voltage
feeders.

1 Ammoter for incoming line 1.
1 Voltmeter for incoming line 1.

1 Watt hour meter with an indicating demand register to measure total
load.

1 Watt hour meter with indicating demand register to measure power
supplied by the auxiliary low voltage switch gear section.,

1 Watt meter for indicating the total load.
1 Ammeter for incoming line 2.
1 Voltmeter for incoming line 2,

1 Watt hour meter with indicating demand register to measure total
power load,

1 Watt hour meter with indicating demand register to measure lighting
load.,

J-28.06. Motors. All motors, exccpt the small fractional horsepower

otors, are wowd for threco phase, 60 cyecle, 208 volt current. Motors
iving fans are open protectod, constant specd, normal torque, low starting

'\mront, squirrel cage induction motors. Motors driving pulverizers an
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feeders are open protected, consiant speed, normal starting current, normal
. torque, squirrel cage induction motors. Motor driving coal handling equip-

ment are totally enclosed, fan cooled, 55° ¢. rise, constant speed, normal
- torque, normal starting current, squirrel cage induction motors.

J=29. Lighting., All regular lighting is on 120 volt, 3 phase four wire
- 60 cycle services Lights are installed in R.L.M. dome type reflectors. Dust
tight fixtures ara provided in area over coal bunkers and in coal handling
. pits, and weather proof fixtures are provided outdoors on building, and on
coal and ash handling systems.

Separate lighting circuits for blackout lighting and cmergency light-
. ing are provided. Current for the emergency lighting and bl ackout lights
I are supplied from the 60 cell 125 volt, storage battery, used for operating
* the Unit Substation air circuit breakers. In case of power failure, the
' emergency lighting Autonutically is'throwm on by a magnetic contactor.
_ The blackout lights arc controlled from the Mein Control System loca=-
ted in the Post Hecadquarters.

The rligh’cing on combustion control panels, and boiler water columns
will be on all the time, regardless of what system is in operation.

The obstruction lights installed on stacks are on the normal lighting
gircuit and will be controlled by an automatic timo switch with astronomical
dial which automatically turns the obstruction lights on at sundown and off
@eurise. A transfer relay operates to throw in a spare lamp should one
of the lamps in uso, burn out,

J=0. Operoting Instructions. Dotailed instructions for the operation,
inspection, ond maintonance of the equipment installed in the Central Heat-
ing Plant are given in Instruction Books and Shop Drawings funished by ths
- various equipment manufacturers, copies of which are on file in the Central
Heating Plant and in the Public Works Office.

No data has been included in this report rogarding operating personnel,
hoir duties, operating log sheots, monthly records, inspection schedules,
gtos 'since the Marine Corps has standard forms and systems that will be used
in keeping records, and the Engineer in Charge no doubt will have his prefer-
e as to methods of management. -

A flow diagram showing the principal piping systems was prepared, and
148 posted in the plant to assist the operating personnel in learning the
tlocations of various control valves and their functions.

The verious piping systems are identified with code bands peinted on,
further assist the operators in tracing out the lines. Equipment is also
ked with names and number.

The Riley Stoker Corporation and the Architect=-Engineers furnished
presentative engineers for a period of sixty days to make adjustments ir
equipment, put the plant into operation, and train the Marine Corps

onnel in the operation and maintenance of the plant.

B







~ In conclusion, the Central Heating Plant is designed for efficient,
omical operation, and maintonance with a minimun amount of labor.
§ obtained from the raco » Bauges, and automatic coal
should be used for operating guidance, performance calculations, cost
wmting, and in attaining and maintaining peak plant efficiency,

 The equipment and materials used in the construction of the plant is
¢ most modern design obtainable and was selected for ruggedness and
ility, assuring long life, and low meint enance, ;

s General Information on Outlying Heating Plants,

J=81,01. Design Conditions ostablished by the directives were used
-Engineors to calculate overall boiler requirements and to

Complete recommendations cover-
th a detailed description of
quired for this purpose is contained in g report .
Sheppard T. Powell, Chemical Engineer. Copies of this report have
iled with the Officer in Charge,

- J=31.04. Supplementary Report. At the time of writing this report
ears that certain o 2 to meet unexpected increases
Accordingly, reference should
be prepared to augment this

- J=32,01. Central Heating Plant.  The purpose of this plaent is to
steam for heatin and process to the various buildings
r house are four mechanical fired
ondensate return system is carried
900 wod poles. A complete description of the steam distribution
is given in Section G-2 of this report,

The original installetion consisted of three 179 H.P. horizontal,

tubular, Kewsneo boilers, oil fired, Due to the oil shortage, two

6 boilers were converted +o stoker fired, in -the summer of 1942, and

ti.onal 211 H.P, Kewanees boiler, stoker fired, was added to take care
onal load requirements., ;







: J=-32i02. Total Comnected Load. A tabulation of the total heat
requirements in Btu's per hour for the individual buildings is as followss

Heatgﬂi Hot Wiater Process Total

. 3,686,400 1,547,000 3,461,800 8,695,200

- Enlisted men's wash rms. 5,900,400 28,634,100 - 34,534,500

- Officers wash rooms 403, 200 4,186,000 - 4,589, 200
Hospital 965,145 1,321,200 4,865 2,291,200

i Additions to Hospital 1,406,305 1,117,060 19,144 2,542,519
Hospital Administration 165,420 - - 165,420

~ Recreation Building 803,440 92,080 - 896,520
g@ Post Exchange 500,000 - - 500,000

Total 15,830,320 36,897,440 3,485,799 54,213,559

Distribution Losses = 832,000 Btu per hour

Pcok Load 55,045,559 Btu per hour

Peak Load 55,045,559 = 1891 Boiler H.p.
< 970 x 30

Installed Boiler Capacity.

3= 179 H.P. boilers operating at 130% rating 698 Boiler H.P.
1- 214 H.P. boiler operating at 130% rating 278 Boiler H.P.
¥ Total Installed Boiler Capacity O76 Boiler H.P.

Sincc the peak load demand is 1891 boiler horsecpower, therc is a

& deficiency of 915 boiler H.P., based on the above calculations.
A 4‘." :

J=32.03+ Estimated Fusl Requirements.

Hoating 13,830,320 x 24 x 2,300

785 tons per year
60 x 13,500 x 0.6 x 2,000

Hot Water 36,897,440 x 6 x 365
13,500 % 0.6 % 2,000

4,980 tons per yr.

i

Process 3,488,799 x 7 x 365
13,500 x 0.6 x 2,000

550 tons per yr,

Distribution Losses 82Q!OOO x 24 x B85 443 o
T 18,800 X 0.6 % 2,000 ol L

Totel fuel required 6,758 tons per yr.

3stimated Puel Consumption of Prosent Plant.

s 1 e 8 ¢ B o et e B

~ G676 x 67 -
Fuel '“Zé I e 3487 tons per year.

Coal

2650 tons per year.

Fuel 0ils 3072 bbls. per year.







J=52,04. Boilers.- These are pertable, horizontal, roturn tubular,
firebox boilers, manufactured by the Kewanee Boiler Corporatien. The three
179 H.P. boilers are designated as No. 588, and the one 214 H.P. boiler is
a No. 589, Boilers are fired as noted above. The three boilers rated at
179 E.P have a heating surfacc of 1786 sqs ft., the 214 H.P. rated boiler
having a heating surface of 2143 sq. feet. All boilers are built for 125
lbs. working pressure. Standard trim including water column, pressure
gauge, injector, and blowoff connections arc provided for each boiler,

J-32.05. Breeching and Stacks. Boilers are connocted to a common
breeching constructed of No. 10 gaugo steel plates Breeching is connected
to o steel stack 5'9" in diametor and 100' high.

J=32,06, Combustion Equipments Three boilers are fired by werm feed
mochanical stokers manufactured by the Conco Corporation, designated as
Model H-7, Stoker is driven by a 5 H.P. motor, and is fed by 600 1b.
hopper which is approximately one-half hour's supply when operating at full
rating. Stoker is automatically started and is operated by a steam pressurec
actuated control. A low water safety cut-off switch is providede.

One boiler is fired by o horizontal rotary cup type motor driven oil=-
burner, manufactured by the Petroleum Heat and Power Company and is known
as the Petrol "Modecl W-8-5A". A motor driven fuel oil pump and combustion
controls are integral parts of the unit. The oil is prehcated by a steam
hoater for normal operation and 5 kw electric oil heater is used for start-
inge-

J=32.07« Fuel 0il Storage. Two fuel oil storage tanks, the total
capacity -30,000 gallons, are provided.

J=33, Tent CC-I[EJ No. 2.

J=33.01, Heating Plont. The purpose of this plant is to supply
steam for heating, proccss and hot water to the Mess Halls and Reercation
Building. A separate boiler housc was constructed with space for two
boilers and their nccessary auxiliaries. Provisions for future expansion
in boiler capacity were considered in building as well as piping design. _
It was decided to install a combination of o0il and coal fired boilers to ‘
cover the present steam demand with capacities of 500 boiler H.P. and 250
boiler horsepower for oil and coal respectively,

/ J-33.02. Total Connected Load. In the following tabulation is the
connected load given for each building, expressed in Btu per hours

Heati.r}& Hot Water ‘Process Total
Mess Halls 3,686,400 1,547,000 3,461,800 8,695,200
Officers Mess Hall 1,263,150 519,350 519,600 2,302,100
Recreation Building 803,400 92,100 - 895, 500

Total 5,752,950 2,158,450 3,981,400 11,892,800







Overhead Distb. System Losses = 162,000 Btu per hr.

-

Peak Load = 12,044,800 Btu per hr,

J=33,03, Estimated Fuel Consumption. The annual fuel consump tion
based on coal With a heat valus of 13,500 Btu per pound and an overall
iler efficiency of 60% and is estimates as followsg

Heating 5,752,950 x 24 x 2,300
80 X 13,500 % 0.8 x 2,000 246 Tons donh par N

Hot Water 2,158,450 x 6 x 365 -
13,500 x 0.8 x 2,000 291 tons coal per yre

Process 3,981,400 x 7 x 365 % 2
13,500 % 0.8 X 2,000 629 tons coal per yr.

Distr. Losses 162,000 x 24 x 365
13,500 X 0.8 x 2,000 “E MGt

Annual coal consumption= 1,334 tons coal mor yr.

J=53404, Boiler Operation on Coal at Peak loads. Winter and summer

ek loads may be carried by ‘the coal or oil fired boiler, or in combination
both

Winter 12,044,800

s 414 Boil «P.
T 14 Boiler H.P. per hour

Coal fired boiler may carry this load at 165% of its normal rating;
il fired boiler may be considered a "standby". .

Summer 6,301,900
‘ 970 x 30 =

Coal fired boiler will opurate at 87% of its normal rating, oil
boiler is a "standby",

217 Boiler H.P. per hour

J=33,05, Combination Coal and 0il Firing at Peak Loads. Annual fuel
rements are as follows: DRt nasl

Winter Load

cqal fired boiler at normal rating - 250 B.H.P. or 60% of total coal
ar, 1,344 tons = 800 tons

0il fired boiler 40% of 1,334 tons = 534 tons

"'534 tons of cool are equivalent to o0il of 18,500 Btu per pound heat-
alue with an overall boiler efficiency of 70%,

934 x 2,000 x 13,500 x 0,6 i
1'56“ ,000 x 42 x 0,7 =

otal fuel; 800 tons of coal per year
‘ and 1,960 bbls. of o0il per year

1,960 bbls. per year.

'.:8"'







J=-33.06+ Boiler Operation on 0il at Peak Loads. Winter and summer

peak loads may be carried by the oil fired Bollor With the coal fired
boiler as a "standby". ; :

Total steam load - 414 Boiler horsepower per hr,
0il fired boiler - 500 Boiler horsepower per hr,

Winter Load carried at 83% of its usual rating.

Summer Load at 43.5 % of its usual rating.

Fuel 0il Consumption. 1,334 tons coal are equivalent to oily”

1,334 x 2,000 x 13,500 x 0.6 _ |
150,000 x 42 X 0.7 we—— = 4,900 bbls. per year

J=33.07s Boilers. Coal fired boiler, or Boiler No. l, is a Fitz-
gibbon Boiler Company "Mlodel P-250", stoker fired, with a heating surface
of 2,500 sq. ft. and rated 250 B.H.P. at 125 p,.s.i, working prossure.
Emergency feed water injector, blow-off volves and standard trim were
furnished by the manufacturer.

The o0il fired boiler or Boiler No. 2, Cleaver-Brooks "0il-built No.
0.B,50", integral wit, is rated 500 B.H.P. at 125 P+sele working pressure
with standard trim, feed water injector and blow-off walves.

J=33.08¢ Combustion Equipment,

Coal Stoker. Boiler No. 1 is equipped with ean Iron Fireman,
lodel 5A, wnder-feed worm type stoker, driven by a 7.5 H.P. motor, 3 phase,
60 cycle, 209 volt current characteristic. Its hopper capacity is 1,200
1bs. of coal, or approximately one hour's supply operating at normal rating.
The stoker operation is fully automatic and regulated by steam pressure

actuaked controls in conjunction with the McDonneIl# 150 safety cut-off
switch at low~water level. .

Fuel Oil Burners Boiler No. 2 has an integral rotary cup type
fuel 0oil burner, driven by a 3 HeP. motor. It is designed to burn No. 6
fuel oil, The forced draft fan is mounted as a separate wnit on the boiler
support framing, with o 15 H.P. motor, texerope driven.

Burner oparation is automatically regulated by steam pressure actua-
ted controls and the MeDonnellNo. 150 low-motor cut-off switch. & 3/4

: pump of 300 gallons per hour cepacity, Viking
-l, is installed on the boiler support framing together with a

steam fuel oil pro-heater. A 5 lw clectric fusl oil heater is provided
for starting and emergency operation, «

J=33.09. Boiler Fced Wator System.,

The Condensate Receiver of 250 gallons capacity is provided
th a submerged heating coil supplicd with exhaust steam from the boiler

-~ 349 =







X

Condensate from buildings and low pressure drips arc returned
through a condensate return system.,
¥ regulated by float valves and the Mc-
=off at the receiveri

Feed Vater Pumgs. The foed water pump for Boiler No. 1 is a
ocel VC reciprocating type, steam driven, of 24 gallons per
Foed water flow is controlled by a steam pressure governor.

‘ 1 is automatically maintained by the "Copes" feed water
regulator, and in emergency by a manually operated fecd water injector.,

Boiler feed pump No. 2 is a turbine type, "Aurora® Modol No. 68 G D,
87 gallons por minute capacity, and is driven by a 7.5 H.P. motor. Water
level is automatically regulated by a MeDomméll s# 150 safety out-off, and
manually by o foed water injector.

Boiler House Piping. Valves, and all steam, water and ojl
iping are installod In accordance With Navy Specifiocations 66 Pla and 21Yc.
elding fittings are used wherever possible and practicable,

J=33,11s Coal Storage. A coal storage yard of approximately 300 tons
apacity or 2.5 months’ supply is adjacent to the boiler house. Coal is
stoker hopper, and no provisions have been made for mechan~
ing equipment.

Fuel 0il Storage. One 8,000 gallons fucl oil tank is in-

talled wderground about 50 feoot from the plant. 1Its capacity represents

about 14 days' supply when only oil is being fired. Steam is provided for
reheating the fuel o0il in the tank.

~34...Barr_age Balloon Battalion and Rifle Range.

J=34.01. Heating Plants. These two are similar installations. The
urpose of thesc plants is o furnish steam for heating, hot water and
0ess to their respective arcas. located in soparate houses, each plant
identical boiler room equipment which includes two mechanically fired
lers, pumps, condensate tank, end auxiliaries,

J=34,02, Eo.'rrlﬁg;o‘ Brlloon Battalion' Total Conncdtod Load, A tabula -

on of the total hont Foquiromonts oxprossed in B.t.u, per hre for vnrious
ldings is as followsg

Heating {ot Water Process Total

3,435,840 3,828, 720 - 7,264,560

849, 600 506,840 2,691,955 4,048,395

nfirmary 219,461 187, 790 63,812 471,063
05t Bxchange 205,320 187, 790 - 393,110
attalion Headquarters 240,242 60,166 - 300, 408
fill & Recreation Bldg. 1,793,520 209,668 - 2,003,_]_._@_8_

o A -t

6,743,985 4,980,974 2,755, 767 14,480, 724







- Distribution L055e§‘- 260,000 Btu per hour,

8. i st i - b ov

Peak Load = 14,730,724 Btu per hour.

wae
/

J-34,03. Barrage Balloon Battalion Estimated Fuel Requirements.

Hoating 6,743,983 x 24 x 2,300
60 x 13,500 x 0.6 x 2,000

Hot Water 4,980,974 x 6 x 365 ATh tosts nae alee
13,500 % 0.0 % 2,000 PSE TRoEa

= 383 tons per year.

Process 2,755,767 x 7 x 365
13,500 x 0.6 x 2,000

Distb. Losses 250,000 x 24 x 365
13,500 x 0.6 x 2,000

Total amt. of fuel = 1,427 tons per yr.

434 tons per year,

135 tons por year.

0il Equivalent. One ton of coal with a heating wvalue of 13,500 Btu
per powd burned at 60% overall efficiency is equivalent to 3.67 bbls. of
oil with content of 6,300,000 Btu per bbl. of oil burned at 70% overall
efficiency:

2,000 X 13,500 X 0B = 35,87
8, 300,000 % 07 ’

Percentage of Total Load Carried Per Boiler.

= 508 B.H.P. = 100% of total load

Peak Load (sece above) 14, 730, 724
x36

Boiler No. 1 (coal) carrics 250 x 1.3 = 325 B.H.P. = 64% of total load
Boiler No. 2 (0il) carrics 183 B.H.P. = 36% of total load.

Fucl Consumption Per Year Per Boiler.

Total fuel required exprossed in coal = 1,427 tons per year

Boiler No. 1, Cool = 1427 x .64 913 tons per year

Boiler No, 2, 0il = 514 x 3,67 1,890 bbls. per year
J=34.04. Rifle Renge Total Connscted Load. A tabulation of the total

heat requirements cxpressed in B.teUs per hour for the various buildings
is as followss

Heatin Hot Water Process Total

- an

4 Barracks 3,435,840 . 3,828,720 - 7,264,560
Mess Hall 849, 600 506,840 2,691,955 4,048,395
~ Infirmary 219,461 187, 790 63,812 471,063

~ Post Exchange 205,320 187, 790 - 393,110

- 351 =
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J=34.04, (Cont'd) Heating Hot Water ' Process Total

R 513, 600 580,125 - 1,093,725

rmory & Office Building " 788,040 60,166 - 848,206
heater ;793,520 209, 668 - 2,003,188
ficers' Qtrs. (5 single

buildings) 485,000 - - . 485,000
Total 8,290,381 5,561,099 2,755,767 16,607,247
Distribution Losses = 260,000 Btu per hour
Peak Load = 16,867,247 Btu per hour

J=34.06, Rifle Range Estimated Fuel Requirements:

Heating 8,290,381 x 24 x 2,300
\ B0 % 15,500 % 0.8 x 2,000

= 471 tons per year

Hot Water 5,561,099 x 6 x 365
15,500 x 0.6 x 2,000

754 tons per year

Process 2,755,767 x 7 x 365 = 434 tons per year
15,500 x 0.6 x 2,000
Distribution g
Losses 260,000 x 24 x 365 = 141 tons per year

15,500 x 0.6 x 2,000

Total amount of fuel 1,800 tons per year

Peak Loid 16,867,247 = 580 Bhp = 100%. = 1800 tons por yeap.

X

lotual Fuel ~ Coal Cofi- 250 x 1.3 & 525 Bhp = 56%

= 1008 “tons per year
onsumption sumption

0il Consump-Balance of Fuel = 792 x 3.67 = 2907 bbls. per year

ion
: J=34,06, Boilers. Boiler No. 1 is a portable, horizontal, return
bular, "Model P<Z50™ boiler manufactured by the Fitzgibbons Boiler Co., Inc.

ler is rated at 250 H.P. and has a heating surface of 2500 sq. ft. built
100 p.s.i. working pressurc and is equipped with standard trim consist-
of water colum, gauge glass, pressurc gauge and blow-off connections.,

ller No. 2 is a portable, horizontal, return tubular, "0il-built" Model 0B=35
r manufactured by Cleaver-Brooks Co. Boiler has 1640 sq. ft. of heating
ace built for 125 1bs, working pressure and is rated 350 H.P, by the man-
turer. This unit has standord trim and blow-off connections.

J=34.07. Chimnoy and Breeching. Boiler No. 1 has a 2'-6" square
eching connecting into brick chimney 2'-6" square inside, by 40! high.
ler No. 2 has a separate vent stack through roof.

J-34,08, Combustion Equipment: Boiler No. 1 is equipped with an Iron
an Model 5A worm feed mechanical stoker driven by a 7-1/2 H.P, electric
« Stoker is automatically started and operated by a steam pressure
0l. A McDomnell No. 150 low water stoker cut-off is also provided.
pper capacity is 1200 pounds of coal, which is approximately
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ur's supply operating at iull load, Boiler No. 2 is equipped with
in rotary type oil burner, driven by a 2 H.P.: electric motor. The
draft fan is driven by « 15 H.P., motor; The oil burnor and fad are
ly etaitod ond automatically oporated by stcam prossure actuated :
1ss A scparate "Viking Model ZH-1"oil pump having a capacity of 91
driven by a 1/3 H.P. electric motor is provided. Equipment is de-
to handle No. 6 or lighter fuel oil. 0il is preheated by a steam
for normal operation, and by a 5 kw electric heater for starting.

J=54.09. Fuel 0il Storage, of 20,000 gallons is provided by two
of 10,000 gallons each, located 50 feet from the boiler room wnder-

J=34.,10. Boiler Foedwater System. The condensate receiver tank has
ximately 940 gallons capacity. MNake-up water is supplied from wells
- is controlled by an automatic electrically opsrated float valve on
densate tank. liater is pumped from the condensate tank directly to the
lers, ' :

The boiler foedwator pump for No. 1 boiler is a Viorthington, duploex
iprocating, steam driven pump having o capacity of 24 gepem, and con-
lled by a "Copes" pump governor., Wwater level is maintained in the

ler by a "Copes" fecdwater regulator.

The boiler feedwateor pumn for Nos 2 boiler is an Aurora Model 58 G-D
rbine type pump having a capacity of 37 g.p.m., driven by a 7-1/2 H.E.
tors later loevel in boiler is controlled by a McDonnell No. 150 regulator

J-34.,11. Boiler House Fiping, is instelled in accordance with Navy
cification 66Pla ond 21 Yc. Piping is welded wherever practicable in
u of scrowed and flanged joints. Piping is designed for 125 pounds
working pressurc.

J=34.12. Stoam Distribution and Condonsate Return System. Tho
am distribution and condensate retwrns are underground and are deseribed
deteil in Section G-2 of this report.

1

J-34.13. Coal Storage. Sufficient space is available at both plants
approxinately one half the annual coal requirements,

+ Barragc Balloon School Arca and Amphibian Base Shops Arca.

J=35,01. Barrage Balloon School Heating Plant. Onc of two similar
s, the purpose of this plant 1s to furnish stoam for hcat and hot

er to the various buildings and provide for future wnits in the school
0ase Located in a separate boiler house, it consists of a low pressure
oker fircd conl burring boiler with condeisate recciver, boiler feed

ump and accessories. Distribution and condensate return are wderground
are described in Section G-2 of this report.







J=35.02, Barrage Balloon School Total Connected Load. A tabulation
3 total heal reguirements in DEU per hour for the Individual buildings

Heating Hot Water Total
130,680 60,166 190, 726
207,120 60,166 267,286
468,000 - 468,000
56,000 - 56,000
147,000 o 147,000

D e st e Gt

- 1,008, 680 ‘ 120,332 1,129012

Distribution Losses - 115,000 Btu per hour.
Pesk Load = 1,244,012 Btu per hour.

J=35,03.. Barrage Balloon School Estimated Fuel Requirements. The
fuel requirements have been ostimatod cnd Tabulntod below. The
boiler efficiency is estimated to be 60 per cent average with coal
3 & heating value of 13,500 Btu per pound as fired,

eating 1,008,680 x 24 x 2,300 Ao ;
WX 15,500 % 0.8 5 2000 Tud tout por 3o

Hot Water 120,332 x 6 x 365 i tet e S
13,500 x 0.6 x 2,000 » Repoy yooa

Distribution 115,000 x 24 x 365 . ;
Losscs 13,500 % 0.6 x 2,000 62.4 tons per year.

Total Coal Required for Present System - 136 tons per year.

yailable Boiler Capacity for Futurc Expansion.

Installed Cepacity Iresent Boiler = 70 Boiler H.F.
Present Peak Load ; 1,234},{0102_ = 42 Boiler H.p.

Future Available Boiler Ca'pacity = 28 Boiler H.P,

9404, Amphibian Base Shops Heating Flant. The purpose of this
to provide steam for hoat, hot water and process to the Machine
Carpenter Shop. Located in the Carpenter Shop, it consists of a
gssure stoker fired, coal burning boiler and accessorics. Distribu-
d condensate return are wderground as described in Section G2 of
t.

05, Amphibian Base Shops Total Connected Load. 4 tabulation
otal hoet requirements in Btu per hour For The individual buildings
ows s







Heating Hot Water Process Total

917, 764 63,360 78,431 1,059,555
958, %08 63,360 - 1,021, 768

e S e . 1

1,876,172 126,720 78,431 2,081,323

Distribution Losses 15,000 Btu per hour

Peak Load 2,096,323 Btu per hour
J=35.06. Amphibian Base Shops Estimated Fuel Requirements. The
anual fuel requirements have been ostimeted and tabulated below. The over-
1} boiler efficiency is estimated to be 60 per cent averagze with coal hav-
a heating value of 13,500 Btu per pound as fired.

Heating 1,876,172 x 24 x 2,300
60 x 15,500 x 0.6 x 2,000

= 107 tons per ycar.

Hot Water 126,720 x 6 x 3865 MR
13,500 x 0.6 x 2,000 5 Tons per yoars

Process 78,431 x 7.x 366 R . b
13,500 x 0.6 x 2,000 «0 LOns par Fears

Disbtribution 15,000 x 24 x 365 B
Losses I3,500 X 0.6 % 2,000 8.5 tons per year.

Total Coal Required thus 145,3 tons per year

Installed Boiler Capacity

Installed capacitys presont boiler = 71,5 boiler H.P.

et pesk Load §§%2§L§§5 72.04 boiler H.E.

J-35.,07. Boiler. This is a portable, horizontal, return tubular,
fire box boiler, manufactured by 0il City Tank and Boiler Company, desig=-
nated as 0il City "Model No. 5410H". Boiler is coal stoker fired.:, rated

o0 HoFe with 715 sq. ft. of heating surface, built for 15 lbs. W.P,
Standard trim including water column, gauge glass, pressure gauge, injector
and blow-off cornections is provided.

J=35408+ Breechings and Chimney. The boiler is connected with chimney
by a 24-inch square breeching. The brick chimsy is 24 inches square in-
side by 35 feet high.

J=35.09. Combustion Equipment. Boiler is fired by & worm feed mech-
anical stoker menufactured by the Conco Corporation designated as "Model
No. H-4". Stoker is driven by a 2 H.R. motor, and is fed by a 600 pound
hopper which is approximately 1-1/2 hour's coal supply when operating at
full rating. Stoker is automatically started and is operated by & steam
ressure actuated control. A low-water safety cut-off switch is provided.







J=85.10. Boiler Feedwatcr Systems ¢, A condensate rcceiver tank of
50 gallons capacity is installed in tho Amphibian Shops boiler plant, The
condensate tank installed in the Bafrege Balloon Schools boiler plant has
& capacity of approximately 175 gallons.

Meke-up water from the local well
supply is automatically controllad by a McDonnell No. 51 control valve

mowmted on the tank. The condensate is returned from the tank to the
. boiler by a 12 gep.m. turbine typo pump driven by a 3/4 H.P. motor.

J=85.11. Boilor House Piping, is installed in accordance with Navy
- Specification 66 Pla and 21 Yoo riping is welded whorever practicable in
lieu of scrowed and flanged fittings. Fiping is designed for 125 1lbs.
working pressure. :

; J=35.12. Coal Storagec. Sufficient épace is available for approx-
imtely a yoar's supply of coal at both plants, '

J-36.

Bachelor Officers' Quarters Group, Paradise Foint.

J=36.01« Heating Plant.
steam required for process,

The purpose of this plant is to furnish

hot water and heating in the wvarious buildings
of this group. Located in a wing of the mess hall, it consists of two

bollers, one using coal and the other oil, and the necessary suxiliaries.
- Distribution to other buildings of the

group is through wnderground piping
systems as described under Section G-2.

J-36.02. Total Connccted Load. A tabulation of the total heat re-
quirements in Btu per hour to G.o various buildings is as followss

{I_e_e_n}}g_& Hot Water Process Total
Be0 Q. 4,108,800 4,641,000 -l 8, 749,800
Men's Quarters 170,808 141,440 - 312,248
omen's Quarters 80,256 141,440 - ‘ 221,696
Fire House 203,420 227,630 - 431,050
lMess Hall 1,644,000 655, 200 1,356,461  .3,655,661
Total 6,207,284 5,806, 710 1,356,461 13,370,455

Distribution System Losses -

s 8 295,000 Btu per hour S
Peak Load - 13,665,455 Btu per hour
J‘SG.OSQ

Bstimated Fuel Requirements. The annual fuel requirements
have been estimated and tabulated bolow. The overall boiler efficiency is
stimted to be 70 per cent average with oil having a heating value of
,800,000 Btu's per 42

~gallon barrel and 60 per cent average with coal
ving a heating value of 13,500 Btu's per pound as firedg

Heating 6,207,284 x 24 x 2,300

s 363 t
(70-107 x 13,500 x 0.6 % 2,000 ons per year







5,806,710 x 6 x 365
137500 x 046 x 2,000

785 tons per year.

L

1,356,481 x 7 x 365
15,500 x 0.6 x 2,000

214 tons per year

tribution 295,000 x 24 x 365
15,500 x 0.6 x 2,000

160 tons

Total Fuel Required 1,512 tons coal per yr,

1 Equivalent. The amoun’ of oil equivalent to one ton of coal as

based on average evaporation efficiencies is approximately 3.67
stimated as follows; ;

%_FOOO 3033;50970}( i = 3.87 bbls, of oil per ton of coal
] L f

W = 470 Boller H.Po per hour

Coal Fired Boiler Carriess 250 H.P. x 1.3 = 325 B.H.P./hr. = 69%
- 0il Fired Boiler Carries Balances = 145 B.H.F./hr = 31%

" 4 BH.F./hr = 1007 "

- Fuel Consumption per year for each Boiler.

- Coal eonsumption: Total 1512 x .69 = 1,045 tons per yr,
0il consumption equivalent to coal 1512 x .31 = 467 tons per yr.
Total fuel required expressed in tons of coal = 1,512 tons per yr.
0il consumptiong Total 467 x 3.67 = l’ 713 bblas per year.

J=36,04. Boilers. Boiler No. 1 is a Fitzgibbons Boiler Company

pdel "P-250", portablc, firebox type boiler, stoker fired. Rated at 250

s+ With heating surface of 2500 sq. feet, it has a furnace volume of ‘
6 cubic fect when mechanically fired. Operating at a pressure of 125 ]

§ per square inch, this boiler is equipped with standard trim and blow=
valvos,

_ Boiler No. 2 is a portable, integral oil burner type boiler, manufac- 3
ed by Cleaver Brooks Company, "0il-built" model "0B-15". Rated by the
ufacturer at 150 H.P., it has a heating surface of 709 sq., feet operation

t 126 pounds per square inch pressure, Standard trim and blow-off wvalves

J=36.,056. Broechings. Boiler No. 1 (coal fired) is provided with

fi 1ections for Tuturo induced draft fan and a by-pass for natural draft

peration. Boiler No. 2 (oil fired) has a separate steel stack through

’

J=36.06,

Stoker Equipment. Boiler No. 1 is oquipped with an Iron







Corporation Model No. 5A stoker of the womm feed type. %t is

L by a 7.5 H.P. motor, 3 phase, 60 cycles, 208 volt current character-
The operation of the stoker is fully autohatic, regulated by stsam
ure actuated controls with a McDonnell No. 150 safcty cut-off switch
=water level.

Qil Firing Bquipment. Boiler No: 2 is provided by a built in rotary
urner driven by & 2 H.fF. slectric motors The forced draft fan

ped with a 10 H.F. motor is manually started and automatically opera-
by steam pressure actuated controls. & separate "Viking Model ZGx2"
pump driven by a 1/8 H.P. electric motor is provided having a maximum
ity of 91 g.p.hy fuel oil demand at full load being approximately 48
+ Bguipment is designed to use No. 6 or lighter oils. Automatic pre-
ing of oil is provided by a steam heater for normal operation and a
electric heater for starting.

J=36.07. Boiler Feedwater System. The condensate receiver of approx-
ely 940 gallons capacity has two submerged heaters.  One wnit is a
er coil supplied by exhaust stecam from the boiler feed pump, the other
; consists of o perforated tube elemont discharging high pressure drip

§ into the receiver water. Low pressure condensate is returned to “he
iver through a distribution system from primary condensate return pumps
ed in various buildingse. Raw-water make-up is automatically controiled
loat valves on the receiver,

Boiler Feedwator Pumps. Feedwater Pump, Boiler No. 1, is a recipro-
ing stoam driven type furnished by Worthington Pump and Machinery Corp.,
1 V€. Boiler feedwater levol is maintained by a "Copes" regulator cf
o capecity against maximum boiler pressure. Feedwater Pump, Boiler
2, i an electric driven 7-1/2 H.F. turbine type of 37 g.p.m. capacity
nst moximum boiler pressure, furnished = by Cleaver Brooks Company,

ra Model S8-G-De Boilor fecdwater level is maintained by McDonnell ,
regulator.

J=-36.08. Boiler House Fiping is installed in accordance with Navy
geification 66Flan ond 21Yce rfiping is welded whersver practicable in
eu of flonged and screwed fittings.

J=36.09. Coal Storage Yard, of approximately 280 tons, or three
s supply at full load, is provided.

™ J-36,10. Fuel 0il Storage of 20,000 gallons is provided, this is
oximately 3-1/2 month's supply at full load. There are two tanks
ed wderground about 50 feet from boiler room.

B-o-Qc Naval HOSpitalo

J=87.01l. Heating Flant, The purpose of this plant is to furnish

for heat and hot water to Bachelor Officers' Quarters Building in the
1 Hospital Group. This plant is located in the bascment of the B.0.Q.
consists of 2 low pressurc steam boilcr, condensate receiver boiler feed
‘and accessories.
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J-37.02. Total Connccted Load. A tabulation of the Btu per hour .
for this building is as followss ey

Heating Hot Water Total
Bachelor Officers' Quarters 616,600 473,000 989,600 T
Peak Load - 989, 600

J-37.03. BEstimated Fuel Requirements. The annual fuel requirement:
have been estimsted and are tabulated belows The overall boiler efficiensy
is estimated to be 60 per cent average with coal having a heating value of
13,600 Btu per pound as fired,

Heating 516,600 x 24 x 2300 3D ton ar
%0 % 13,500 % 0.6 % 2,000 D B
Hot Water 473,000 x 6 x 365 2l kil
13,500 x 0.6 x 2,000 . RS PSRN

Total Coal Required = 94 tons per year

J=37.04. Boiler. This is a portable horizontal return tubular firc-
box boiler manufactured by 0il City Tank and Boiler Company designated as
"0il City Model 63". Boiler is coal stoker fired, rated at 42 H,F. having
420 sq. feet of heating surface, designed for 15 1bs. working pressure.
Standard trim including water column, gauge glass, pressuro gauge, injecti:
and blow-off connections are provided.

J=87,05, Breechings and Chimney. An 18" square brecthing comnecting
with a brick chimncy I8" in diométer by 30 ft. high is provided.

J=37.06. Combustion Equipment. Boiler is fired by a worm feed mech-
anical stoker manufactured by Conco Corporation designated as "fodel H-2",
Stoker is driven by a 1-1/2 H.F. elcctric motor and is fed by a 600 1lb.

hopper which is approximately 2 hours' coal supply when operating at full
rating, OStoker is automatically started and is operated by a stesm pressure
actuated control. A low water safety cut-off switch is provided, i

, J=37.07. Boiler Feedwatoer System. A condensate rcceiver tank 50 gal-
lons capacity together with a 12 gep.m. turbine type condensate pump is
driven by e 3/4 H.P. motor and is used to return the water to the boilor :
Water level in boiler is maintained by a McDonnell No. 150 feedwater control
valve. : -

J=37.08+ Boiler Room Piping. Is installed in accordance with Navy
Specification No. 66Fla and 21 Yc. <fiping is designod for 125 lbs. worke
ing pressurc.







' J=38. lMunford Point, Tent Camp 3 1.

and the necessary auxiliaries.

Overhead distribution systom losses:
Pcak load

Heating 2,203,216 x 24 x 2,300

Heating Hot Water Process
Adninistration Bldg. 158, 640 - e
Mess Hall 525,760 773,500 1,730,900
Infirmory 215,376 110,500 -
Recreation Building 803,440 92,080 =
Post Exchange 500, 000 - -
; Total = 2,203,216 976,080 1,730,900

- J-58.01. Heating Elant. The purpose of this plant is to furnish
steam for heating, hot water and prodess- steam to the principal buildings
of this area., A secparate boiler '.ouse was constructed with provision for
future expansion in boiler capacity. The present installation consists of
8 179 B.H.P., stoker fired boiler designcd for 125 p.s.i. working pressurc

J-38,02. Total Connected Load. A tabulation of the total conncceted
load, cxpressed in Btu's per hour, ©o individual buildings is as follows:

Total

158,640
3,030,160
325,876
895,52C
500, 00C
4,910,166 "

246,000 Btu per hour
5,156,196 Btu per hour

Hot Water 976,080 x 6 x 365
15,500 x 0.6 x 2,000

Process 1,730,900 x 7 % 365
15,500 x 0.6 x 2,000

Losses 246,000 x 24 x 365
: 15,500 x 0.6 x 2,000

Total coal consumption

at 130% rating, cxpressed in Btu per hour is:

Winter Load = 130% rating:

Pealk Load

—— ..

60 x 15,000 x 0,6 % 2,000

J-38,03., Estimated Fuel Requirements. The annual fuel consumption iz
estimated below, and was bascd on an overall boiler efficiency of 60% with
goal of 'a heating value of 13,000 Btu per 1b. as fired:

‘= 125 tons per year
; 134 tons per year
273 tons per year
133 tons per year
665 tons per year

J-38.04., Peak Loads. The maximun steam generation of a

6,780,000 Btu per

5,156,000 Btu per

179 Btu boiler

hour

hour

Spare capacity
45 buhep. at 130% rating are available,

Summer Load - ° 130% rating:

Peak Load

1,624,000 Btu per

6,780,000 Btu per

2,707,000 Btu per

hour

hour

hour

Spare © capacity
- 360 =

4,073,000 Btu por

hour







B bih.p. ot 1307 rating are aveiliblel

' J=38,056: Boiler. The boilcr is a Bison
Irefts, Inc. equipped with stahdard trim, boiler feed injector and blow-
H valves. The hcating surface of this unit is 1,786 squarc feet, and the
ormal rating is 179 b.h.p. at 125

© Pes.i, working pressure. It is a portabla
rebox type boiler arranged for stoker firing.

No. 582 manufactured by Farror

J-58.06. Stoker fquipment., An underfeed, worm type stoker, manufac-
red by Conco Corporation, Model "Conco H=7" was installed, This is of
the dead plate setting type, has 5-feed adjustments and is driven by & hsp.,
8 phase, 60 cycles, 208 volt motor,

The operation is fully automatic, re-
gulated by steam pressure actuated controls with McDonzell No. 150, safety cut-
f switch at low water level,

J-38,07. Breeching.

The boiler breeching has been designed with the
necessary connections for future induced draft fan installation and for a by
pass with damper for natural draft operation,

J-38.08. Boiler Fecdwater System. The condensate recciver of approx-
mately 370 galloms capacity 1s provided with a submerged, perforated tube
oment discharging high pressure drip returns into the receiver water. Low
ressurc condensate is returned to the receiver through a distribution system
rom primery condensate return punmps loca

ted in various buildings. Raw water
=up is automatically controlled by float valves on the receiver operating
i conjunction with MeDonald No. 51 safety cut-off, '

J-38.09, TFeedwater Pump., A stean driven, duplex piston type Worthing..

punp of 24 g.p.m. capacity against maximum boiler mossure has been installed.
P operation is controlled by a differential steam pressure governor. An
omatic Copes feedwater regulator has been installed in conneetion with an
ctor for manual operation to maintain a constant water level in the

€r'e

J-38.10. Boiler House Pipirz., Steam and water piping has been design=-
aceordance with U. S. Navy Spocifications 66Pla and 21Yc. Piping joints
elded werever possible and fittine mall piping., Pro-
iping design for future boiler ine

J-88.11., Coal Storage Yard, Approximately 250 tons of coal storage :
is adjacent o the boilor house providing a supply for approximately
-months,







Parachute Tower Buildings.

.J-39.01. Heating Plant, The purpose of this plant is to furnish heat
r the Parachute Training Building and Parachute Building. Located in a
parate boiler house, the plant consists of one coal fired steam boiler
ndensate receiver tank, boiler feedwater pump and accessories. Distributton
overhead on wood poles and is described in Section G-2 of this report,

J-39-02. Total Connected Load. A tabulation of the total heet re-
irements in Btu per hour for the individual buildings is as follows:

Building Heating
Parachute Training Building 246,200
Parachute Building 1,158,400
Total - 1,404,600

Distribution System Losses 90,000 Btu per hour

Peak Logg 1,494,600 Btu per hour

J-39,03. Estimated Fuel Requirements, The crmual fuel requirements have been
Stimated end tabulated below, The overail boiler efficiency is estimated
0 be 60 per cent average with coal having a heating value of 13,500 Btu per
ound as fired,

Heating 1,404,600 x 24 x 2300 - 80 tons per year
B X 1000 X 0,0 x 2,000~ =

Distribu-
tion Losses 90,000 x 24 x 210
15,500 x 0.8 x 2,000

Total Coal Consumption = 108 toné per year

28 tons per year

Installed Boiler H.P. 143
Present Requirements 52
Available for Future Use 91 Boiler H.P,

J=39,04 Boiler; This is a portable,horizontal, return tubular, fire-
oiler manufactured by Kewanee Boiler Corporation and designated as
987, Boiler is coal stoker fircd rated at 143 H.P., has 1429 square
of heating surface and is built for 125 1bs. working pressure.

- J=39,05. Breeching and Chimney. Boiler is connected with chimney
& 53" square brcoching. The Briok chimney is 36" square inside and 36

»WJ-39.06. Combustion Equipment, Original leyout was for hang firing
later changed to stoker firing. This change will be covered in a
ementary report,

J=39.07. Boilor Fecdwater System, The condensate receiver tank of
mately 175 gallons is installed in the plant., Make-up water from the
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n Training Area system is automatidally controlled by a float valve
on the tank,

Condensate is puMpe& from the tank to the boiler by a Worthington,
pim. duplex steam driven boiler feecdwater pump, controlled by a "Copos"
governor, Water level is controlled in the boiler by a "Copes" feec-
regulator,

J=39,08, Boilecr House Piping is installed in accordance with Navy
ifications 66Pla ond 21Yc. Piping is designed for 125 1bs. working
ure, :

J-39.09. Coal Storage. A space 30' square enclosed by a 4! high
thead having a capacify of approximately 125 tons of coal is provided.

Naval Hospital Group.

J-40.01, Heating Plant. The purpose of the Naval Hospital Heating
is to provide a standby system to furnish steam for heating, hot wawuu:
ocess to the buildings of the main group. While this plant now

ies steam to the Hospital group, it is intended that ultimate service
be from the Central Heating Plant in the Division Training Area, The
consists of three semi-automatic oil fired boilers together with
sary auxiliaries.

J=40,02. Total Connected Load. A tabulation of the total heat reo.
tements in Btu per hour To th¢ various buildings is as follows:

Heating Hot Water Process Total

1

inistration

rrac
rses

ks
Home

8,610,752
9,763,200

890,400
1,086,720

1,371,958
2,304,525
1,093,920

519,350

2,889,407
647,236

255,248

12,872,117
12,714,961
1,984,320
1,861,318

STorehouse 514,300
rage - 389,840
rses Quarters for
mily Hospital 196,944

v 492,000
p. Warehouse 285,380
‘rent Officers?
ters
mily Hospital
& 0il Storage
. Total -

55,250 -

569,550
445,090

55,2560 B
1,855,424 3,730,222
55,250 -

252,194
6,077,646
340,600

63,360 B
1,685,200 629,004

- 63,360
884,252 3,098,466
- " 52,785 52,785

Distribution System Losses 560,000 Btu per hour

Peak Load -40,882,000 Btu per hour

J=40,03. Estimated Fuel 0il Requirements. The annual fuel require-
have been cstimated and tabulated below. The overall boiler efficiency
imated to be 70 per cent average with oil having a heating value of
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300,000 Btut's per 42-gallon barrely

Heating 23,8784088 x 24 x 2,300 & 209,400 gallons of oil
i'?@umﬁ P -1‘55,655 b % per year

Hot Water 7;995, 181 x 6 x 365 = 166,800 gallons of oil per
150,000 x 0.7 year

Process 8,469,150 x 7 x 365 = 205,600 gallons of oil per
150,000 x 0.7 year

Distribution 550,000 x 24 x 365 = 46,000 gallons of oil per
Losses 160,000 x 0.7 year

Total Fuel 0il Consumption = 627,800 gallons of fuel oil per yecar

J-40,04. Boilers. The plant consists of three boilers "0ilbuilt
del 0B=50" monufactured by Cleaver Brooks Company having 2,500 squarc feet
of heating surface and rated by the manufacturer at 500 h.p. when operating
'8t 125 p.s.i. Each boiler is equipped with an integral rotary cup type oil
‘burner, Yarway tandem blow-off valves and standard trim consisting of a
water column, gauge glass, pressure gauge, and injector,

J-40,05. Vent Stacks. Each boiler has a separate vent stack through

J-40,06, 0il Burner Equipment, The rotary cup type burner is driven
8 8 H.P. electric motor which is manually started and augomatically
perated by steam pressure. Each boiler is equipped with a "Viking Model ,
f=1" 0il pump of 300 gallons per hour capacity driven by a 3/4 H.P. electric
tors The equipment is designed to burn No. 6 or lighter fuel oils. The
is prehecated with steam heaters for normal operation and a 5 K.W.
tric oil heater is used for starting.

J=40.07, Fuel 0il Storage of 30,000 gallons is provided by two tanks
ted underground about 50 foot from boiler room. This is approximately
week's supply of oil required by the three boilcrs operating at full

J-40,08, Boiler Fecdwater System. The condensate receiver tank has
foximately 1130 gallons capacity., Makc-up water is supplied from 4
lite Water Softeners, and is controlled automatically by a MeDonnell #51
er control valve in conncction with a float valve in the condensate tank.

is pumped from condensate tank to feed water hoator by the feedwater

pump and is discharged from heater by gravity to the boiler feedwater

Three feedwater pumps, turbine type, "Aurora-Model 510 = G.D."

60 gop.m., electrically driven by 73 h.p. motors arc installed in the
Bs Water level in the boilers is maintained by McDonnellNo., 150 boiler

ter regulators, o

J=40,09, Water Treatment Equipment, Boiler fecdwater mekeup is
rom the Zeolite water soltening system which also supplies the hospi=-
dry. Two softening units are provided, cach with a rated flow of
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300 g.pim. and 100, 000 gali‘ons between- regenerations,

~ Each unit is equippe’g with brine storage and measuring tanks and
 8ccessories for complete automatic operation, in which the cycles of
 Softening and regeneration take place at predetermined intervals based upon
the total amount of water softened. This equipment was furnished by the
Permutit Company.

J-40,10, Boiler House Piping.is linstalled in accordance with Nevy
Specification 66PIa and ¢l¥c. Piping is welded wherever practicable in
lieu of screwed and flanged joints. Piping is designed for 125 pounds
working pressure,

J-40,11. Steam Distribution and Condensate Return System. The
steam distribution and condensate return:system is run underground and is
described in detail in Seotion G=2 of this report.

J-40,12, Standby Electric Power for Naval Hospital Group. The
original design included & 50 K.W. gasoline driven gencrator set which was
never installed. Sce Electrical report Section H.

A 140 K.W. Diesel engine driven generator was later installed and
will be covered in a supplementary report.

J=41, The Hostess House in Tent Camp #1, the Chapel in Tent Camp #1, the
Servants Quarters at tho Noval Hospital, the Oporation Building at the
Landing Ficld and the Mumford Point Chapel arc heatcd by forced hot water
sysvems, The boilcrs are of the sectional cast iron type, each fired by
worm type, underfeced, o burn bituminous coal.
m has been employed utilizing properly sized
expansion. Water is admitted to each
System through a pressurec reducing valve and each is protected by a pressure
relief valve., Even though these protective devices have been installed
L eare should be taken to placc the operation of the system in qualified
hands as over firing aver long periods mey cause serious trouble. Circula-
' te the hot water

Gate House and Mumford Point Brig. Hot water systems similar to
| those described in J-41 but hand fired have been installed in the Gate.
House, and the Muwuford Point Brige. Precautions against over firing as set
orth in paragraph J-41 should be taken even more seriously in case of
hese hand fired installacions, over firing may easily prove disasterous,

=48, Officers' Quarters and Guest House. Hot water systems similar to
| those described in J-41 Dbut 0il fired have been installed in 196 Officers?
Quarters and the Guest House in the Residential Area,

$J=44, Radio Transmittor Building. The Radio Transmitter Building has been

‘Bupplied with oil fired ail steel warm air furnace. The furnace is equipped

bwith a squirrel cage type fan which takes 100% fresh air in through a bank

pof "throw away" type filtors and forces it through the furnace to the dise-
ibuting ducts.
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45, The Homasote Huts at Tent Comp # 2, thc Range Houscs and Toilcts at
tho Rifle Renge and the Toilets and Guard Housss at lumford Point Cemp #F &
are heated by oil burning units equipped with fans to provide circulotion
of air, 2

J=46, Glider Training Base,

J=46.01. Heating Plant, The purposc of this plant is to furnish
steam for heating the various buildings in this area. Thce equipment is
located in a separate boiler house and consists of a coal burning boiler,

* gondensate receiver, boiler fcedwater pump and accessorics. Distribution
and condensate return system is overhead, carried on wood poles and is
described in Section G-2 of this report.

J-46.,02, Total Connected Load. A tabulation of the total heat re-
Quirements in Btu per hour for the individual buildings is as follows:

Building Heating

Administration 155,300
Utility Shop 526,700
Carburctor Test Shop 19,400
Hangar "C" 113, 600
Total 0%

Distribution Losses 154,000 Btu per hour

Peak Lead = 969,000 Btu per hour

J-46.03, Estimated Fuel Requirements. The annual fuel requirements
ve been estimated and tabulated below. The overall boiler efficiency is
Stinated to be 60 per cent average with coal having a hoating value of
»900 Btu per pound as fired,

Heating 815,000 x 24 x 2,300 "= 46.5 tons per year
: 60 x 13,500 x 0.6 x 2,000 :

Distribution .
Losses 154,000 x 24 x 210 = 48 tons per year
15,600 x 0,6 x 2,000

Total Coul Required = 94.5 tons per year

Uith 89.boiler h.p. installed only 34 boiler h.p. arc required for
present peak load making available for future use 55 boiler h.p.

J=46,04, Boiler., This is a portable, horizontal, return tubular,
ebox boiler manufacturcd by the Kewsnee Boiler Corporation designated as -
nee # 584" Boiler is coal stoker fired rated 89 h.p. with 893 square
t of heating surface and built for 125 pounds working pressure. Standard

brin including water column, gauge glass, pressure gauge, injector and
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J=46.054 Breeching and Chimney, Boiler is connected with chimney
' ¢himney is 36" square inside and is

- by a 28" square bree ngi
L 36! high, -«

t{“ J-46,06, Combustion Equipment, Boiler was originally designed for

hond firing but wos later chenged To stoker firing. This installation will
e coverced in a supplementary report.

J=46.07, Boiler Feecdwater System. The condensate receiver tank is
. approximately 175 gallons capacity. Make-up water from the local well
supply is automatically controlled by a float valve mounted on the tank.
1a i
Condensate is pumped from the tank to boiler by a Worthington 21
| gePem. duplex stcam driven boiler feedwator pump, controlled by a "Copes"

pump governors TWater level in the boiler is maintained by a "Copes" feed- -
ter regulator,

J-46.08. Boiler House Piping.is installed in accordance with Navy

ecification 66PIa and 21Vc. Piping is designed for 125 pounds working
.‘.pressureo : £ 4

. J-%6.09, Coal Storage. Space is provided outside of the building
. for storage of approximately 125 tons of coals







«39, Parachute Tower Buildings.,

. J=39.01. Heating Plant, The purpose of this plant is to furnish heat
for the Parachute Training Building and Parachute Building., Located in a
separate boiler house, the plant consists of one coal fired steam boiler
condensate receiver tank, boiler feedwater pump and accessories. Distributtfon
18 overhead on wood poles and is described in Section G-2 of this report,

‘. J-89-02. Total Connected Load. 4 tabulation of the total heat re-
. quirements in Btu per hour for the Individual buildings is as follows:

Building Heating
Parachute Training Building 246,200
Parachute Building 1,158,400
Total - 1,404,600

Distribution System Losses 90,000 Btu per hour

Peak ILoad 1,494,600 Btu per hour

J-39,03. Estimated Fuel Roquirements. The armual fuel requirements have been
estimated and tabulated below. Tile overall boiler efficiency is estimated
‘o be 60 per cent average with coal having a heating value of 13,500 Btu per
‘pound as fired,

Heating; 1,404,600 x 24 x 2300 e 80 tons per year
%0 x 13,500 X 0.8 % 2,000 —~ =

Distribu-
tion Losses 90,000 x 24 x 210
20,000 % 0,0 .% 2,000

Tot&l Coal Consmﬂption = 108 ton& per year

28 tons per year

Installed Boiler H.P. : 143
Prosent Requirements 52
Available for Future Use 91 Boiler H.P,

: J=39.04 Boiler; This is a portable ,horizontal, return tubuler, fire-
boiler menufac¥ired by Kewance Boiler Corporation and designated as

del %587, Boiler is coal stoker fired rated at 143 H.P., has 1429 square

ot of heating surface and is built for 125 1bs. working pressure,

J-39,05. Breoching and Chimney. Boiler is conncctod with chimney
8 33" square brooching. The Brick chimney is 36" square inside and 36
ot high, :

J-39,06. Combustion Equipment. Original layout was for hand firing
but was later changed to stokor firing. This change will be covered in a
supplementary rcport,

J-39.07. Boiler Feedwater System, The condensateo receiver tank of
proximately 175 gallons is installed in the plant. Make-up water from the
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vision Training Area system is automatically controlled by a float valve
‘mounted on the tank.

Condensate is pumped from the tank to the boiler by a Worthington,
;21 gepim. duplex steam driven boiler fecdwater pump, controlled by a "Copu:"
pump governor. Water level is controlled in the boiler by a "Copes" feed-
water regulator,

J=39,08. Boiler House Piping is installed in accordance with Navy
Specifications 66FIla ond 21Vc. Piping is designed for 125 lbs. working
pressure,

J=39,09., Coal Storage. A space 30! square enclosed by & 4' high
bulkhead having a capacity of approximately 125 tons of coal is provided.,

J=40. Naval Hospital Group.

J-40,01. Heating Plant. The purpose of the Naval Hospital Heating
Plant is to provide = standby system to furnish steam for heating, hot wavox
and process to the buildings of the main group. While this plant now
Supplies steam to the Hospital group, it is intended that ultimate service
will be from the Central Heating Plant in the Division Training Area. The
plant consists of three semi-automatic oil fired boilers together with
necessary auxiliarics.

J=40.02. Total Connected Loéd. A tabulation of the total heat rez.
Quirements in Btu per hour to The Various buildings is as follows:

Heating Hot Water Process Total

dninistration

ses Home
d. STorehouse

rage

« Warehouse
rrant Officers!
narters
family Hospital

& 0il Storage

Total -

8,610,752
9,763,200
890,400
1,086,720
514,300

389, 840"

196,944
492,000
285,350

63,360
1,585,200

1,371,958
2,304,525
1,093,920
519,350
55,250
55,250

55,250
1,855,424
55,250

629,004

23,078,066~ TOETET

Distribution System Losses

2,889,407
647,236

255,248

3,730,222

884,252
52,7885

s H

12,872,117
12,714,961
1,984,320
1,861,318
569, 550
445,090

252,194
6,077,646
340,600

63,360
3,098,456
52,785

s

660,000 Btu per hour

Peak Logg_ -40,882,000 Btu per hour

J=40,03. Estimated Fuel 0il Requirements. The annual fuel require-
8 have been cstimated and tabulated below. The overall boiler efficiency
stimated to be 70 per cent average with oil having a heating value of
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6,300,000 Btu's per 42-gallon barreli

Heating 23,878}066 x 24 x 2,300 a 209,400 gallons of oil
(70410) x 150,000 x 0.7 per year

- Hot Water 7,995,181 x 6 x 365 = 166,800 gallons of oil per
- 160,000 x 0.7 year

Process 8,469,150 x 7 x 365 = 205,600 gallons of oil per
150,000 x" 0,7 year

Distribution 550,000 x 24 x 365 46,000 gallons of oil per
Losses 160,000 x 0,7 \ year

Total Fuel Oil Consumption = 627,800 gallons of fuel oil per yecar

J=-40,04. Boilers. The plant consists of three boilers "0ilbuilt
lfodel 0B=-50" manuTactured by Cleaver Brooks Company having 2,500 square feet
f heating surfoce and rated by the manufacturer at 500 h.p. when operating
t 125 p.s.i, Each boiler is equipped with an integral rotary cup type oil
ner. Yarway tandem blow-off valves and standard trim consisting of a

ter column, gauge glass, pressure gauge, and injector,

J-40,05. Vent Stacks. Each boiler has a separate vent stack through
oof',

J-40,06. 0il Burner Equipment, The rotary cup type burner is driven
by a 3 H.P. elect¥ic motor which 1s manually started and aujomatically
‘operated by steam pressure. Each boiler is cquipped with a "Viking Model
" ZH-1" o0il pump of 300 gallons per hour capacity driven by a 3/4 H.P. electric
imotor. The equipment is designed to burn No. 6 or lighter fuel oils, The

1 is prehecated with steam heaters for normal operation and a 5 K,W,
ctric oil heater is used for starting,

‘ J-40.07, TFuel 0il Storage.of 30,000 gallons is provided by two tanks
docated underground about 50 feet from boiler room. This is approximately
/@ week's supply of oil required by the three boilers operating at full

J=40,08, Boiler Feedwater System. The condensate receiver tank has .
oximately 1130 gallons capacity. Make-up water is supplied from
ilite Water Softencrs, and is controlled automatically by a McDonnell #51
r control valve in conncetion with a float valve in the condensate tank,
is pumped from condensate tank to feed water heator by the feedwater
er pump and is discharged from heater by gravity to the boiler feedwater
+ Three feedwater pumps, turbine type, "Aurora-Model 510 = G.D."
60 gepem., electrically driven by 73 h.p. motors arc installed in the
ant, Water level in the boilers is maintained by McDonnellNo. 150 boiler
dwater regulators, ~

: J-40,09. Water Treatment Equipment., Boiler feodwater makeup is
en from the ZeGlite wator sofTening system which also supplies the hospi-
laundry, Two softening units arc provided, cach with a rated flow of







- 300 gop.ms and 100,000 gallons between regenerations,

Each unit is equipped with brine storage and measuring tanks and
accessories for complete automatic operation, in which the cycles of
softening and regeneration take place at predetermined intervals based upon

- the total amount of water softened. This equipment was furnished by the
Permutit Company.

J-40,10, Boiler House Piping.is linstalled in accordance with Nevy
Specification 66Pla and 21vc. Piping is welded wherever practicable in

lieu of screwed and flanged joints. Piping is designcd for 125 pounds
working pressure.,

J-40.11., Steam Distribution and Condensate Return System. The
steam distribution and condensate return-system is run underground and is
described in detail in Scotion G-2 of this report.

J-40,12, Standby Electric Power for Naval Hospital Group. The
original design included & 50 K.W. gasoline driven gencrator set which was
never installed. See Electrical report Section H.

A 140 K.W. Dicsel engine driven generator was later installed and
will be covered in a supplementary report.

=41, The Hostess House in Tent Camp #1, the Chapel in Tent Camp #1, the
ervants Quarters at the Naval Hospital, tho Opcration Building at the
anding Ficld and the Mumford Point Chapcl arc heated by forced hot water
/svems, The boilcrs arc of the sectional cast iron type, each fired by
rm type, underfeed, single re¢'ort stoker designed to burn bituminous coal,
e closed type of piping systom has been employed utilizing properly sized
r cushion tanks to absorb the expansion. Water is admitted to each
stem through a pressure reducing valve and each is protected by a pressure
ief valve. Even though these protective devices have been installed
e should be token to place the operation of the system in qualified
hds as over firing over long periods mey cause serious trouble. Circula-
g pumps properly conlrolled are provided to circulate the hot water
irough the heating systems and flow control valves have been installed to
event circulation when no heat is required.,

« Gate House and Mumford Point Brig. Hot water systems similar to
08¢ described In J-41 but hand fired have been installed in the Gate

3¢, and the Muaford Point Brig. Precautions against over firing as set

h in paragraph J-41 should be taken even more seriously in case of

@ hand fired installations,over firing may easily prove disasterous.

848, Officers!' Quarters and Guest House. Hot water systems similar to
986 described in J-41 bub oil fircd have been installed in 196 Officers?
larters ond the Guest House in the Residential Arce.

« Radio Transmitter Bullding. The Radio Transmitter Building has been
lied with oil Tired all steol woarm air furnace. Tho furnace is equipped
8 squirrel cagc type fan which takes 100% fresh air in through a bank
hrow awoey" type filters and forces it through the furnace to the dis-
ting ducts.
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J-45, The Horasote Huts at Tent Camp # 2, the Range Houscs and Toilets at
the lele Renge and the Toilets and Guard Hous-s at Mumford Point Camp # 1

aro‘hoated by oil burning units aquipped With fans ©o provide circulation
of air)

J+464 Glider Training Base.

J=-46.01. Heating Plant, The purposc of this plant is to furnish
steam for heating the various buildings in this area, Thce equipment is
located in a separate boiler housc and consists of a coal burning boiler,
condensate receiver, boiler feedwater pump and accessories. Distribution
and condensate return system is overhead, carried on wood poles and is
described in Section G-2 of this report.

J-46,02, Total Connectel Load., A tabulation of the total heat re-
quircments in Btu per hour Tor the individual buildings is as follows:

Building Heating

Adnministration 155,300
Utility Shop 526,700
Carburctor Test Shop 19,400
Hangar "C" 113, 600
Total 815,000

Distribution Losses 154,000 Btu per hour

Peak Load = 969,000 Btu per hour

J-46,03, Dstimated Fuel Requirements. The annual fuel requirements
have been estimated and tabulated below. The ovérall boiler eofficiency is
. estimated to be 60 per cont average with coal having a hcating value of
- 13,500 Btu per pound as fired.

Heating 815,000 x 24 x 2,300 = 46.5 tons per year
60 X 15,000 X 0,6 x 2,000

Distribution .
Losses 164,000 x 24 x 210 = 48 tons per year
15,5600 x 0.6 x 2,000

Total Coal Required - 94,5 tons per year

Uith 89.boiler h.p. instrlled only 34 boiler h.p. are required for
the present peek load naklng available for future use 55 boiler h.p.

J=46.04, Boiler. This is a portable, horizontal, return tubular,
firebox boiler manufactured by the Kewanee Boiler Corporation designated as
Wewance # 584" Boiler is coal stoker fired rated 89 h. p. with 893 square
feet of hcating surface and built for 125 pounds working pressure. Standard
trim including water column, gauge glass, pressure gauge, 1nJector and







J=46.05, Breeching QQdHChimggxa Boiler is conne

: cted with chimney
a 28" square breechingi The brick chimney is 36" square inside and is
high . \ e :

J=46,06. Combustion Equipment., Boiler was originally designed for

d firing but was later changed to stoker firing. This installation will
covered in a supplementary report.

J=46,07, Boiler Feedwater System. The condensate receiver tank is

Meke-up water from the local well
& float valve mounted on the tank,

Condensate is pumped from the tank to boiler by a Worthington 21
oM. duplex steam driven boiler fecdwater pump, controlled by a "Copes"
P governor, TWater level in the boiler is maintained by a "Copes" feed=

J=46.08. Boiler House Piping.is installed in accordance with Na

;ﬁ‘ification 66Pla and 21Yc. Piping is designed for 125 pounds working
\‘Msm‘e .

W

J-46.09. Coal Storage. Space is provided outside of the building
r storage of approximately 125 tons of coal, :
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COMMUNICATIONS
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Section Title
K=-1 Introduction
K-2 Connecting Company and Description of
i Service

K-3 Toll Facilities

Ke4 Development Study

K-5 General Design

K=6 Transmission and Protection

K=7 Trunking

K-8 Division Training Area - C.O. Equipment
and Distribution

K-9 Paradise Point - C.0. Equipment and
Distribution

K-10 Hospital Area - C.0. Equipment and

' Distribution
K-11 Barrage Balloon and Amphibian Base = C.0Q.
: Equipment and Distribution

K-12 Rifle Range - C.0. Equipment and Distribution

K~13 Main Tent Camp Area - C.0. Equipment and
Distribution

K-14 Mumford Point Camp = C.0. Equipment and
Distribution

K-15 ; Operating Practices and Maintenance

K-1 Introduction. The following report is for the purpose of describing
~ the Communication System as provided for the Division Training and other
. associated areas and covers the essential details incorporated in the

. design of contral office equipment and outside plants.

i It also includes a development study which was used as a basis for the
“engineerlng design and details regarding transmission, trunking, and the

out81de plant fecder and distribution system.

t " k-2 Conmnecting Company and Description Facilities. The Carolina Telephone

" and Telograph owns and operates the telephone system at Jacksonville,

‘North Carolina, which handles all local and toll calls originating and -

terminating at Camp Lejeune. Trunk circuits are provided between the Jack-

annv111e Exchange and the switchboards, located on the base, for the:

' completion of these calls.
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The Carolina Company Exchange consists of automatic step by step switch-
g cquipment employing.a three digit numbering system. Toll equipment con-
8ists of an eight position toll board with dircct circuits connecting with
‘the Southern Bell Telephone Company and the Chesapeak
phone Company.,

K~3 Toll Facilities., In order to facilitate handling toll traffic, the
Carolina Telephone and Telegraph Company established.a tall center at
Jacksonville‘in the early part of 1941.

The Jacksonville Exchange, in addition to caring for all toll calls
L at Camp Lejeunc, also handles practically all toll traffic originating and
. toerminating at Camp Davis which it located approximately 22 miles south
" on Highway No. 17, Following is the present number of toll circuits owned
and operated by the Carolina Company with the description and connecting
companies shown. '

Description No. Circuits Connecting Company
A Skl

“Jacksonville - Norfolk
“Jacksonville - Raleigh
. -~ Wilmington
-~ Kinston
- New Bern
Bern - Norfolk
Bern - Raleigh

Chesapeake and Potomac Tel. €o.
Southern Bell Telephone Co.
Southern Bell Telephonc Co.
Carolina Telephone Company
Carolina Telephone Company
Carolina Telephone Company
Carolina Telephone Company

B D O o

In the event that all dircet northbound circuits are busy, alternate
uting through New Bern can be utilized.

i=¢ Developent Study. Before the preparation of any preliminary design it

was necessary that an estimate of main station requirements be made in order
At proper sizing of feeder and distribution cables could be determined,

and adequate switching quantitics be arrived at. This original study was

prepared with the collaboration of the camp communication officer, submitted
the Officer in Charge and approved after revisions had been made based
sugpestions by the Quartermaster General, U. S. M. C.

The estimated total number of stations required was 1896 of which 1005
re located in the Division Training Area and 891 in outlying areas,

. Pollowing is a tabulation of the development study showing estimated
ain station requirements by buildings which was used as a basis for de-
Bigning the entire communication system.







TABULATION OF DEVELOPMENT STUDY

DIVISION TRAINING AREA MAX CENTRAL OFFICE

REGIMENTAL AREAS

Type Bldge Nos Bldgs. Esti Stas Reqs Total Stations
per ﬁ%:_ Required
Division Headquarters 1 56 56
Regimental Adm. 5 20 100
Battalion Adm. 15 13 195
Barracks 60 s 240
Mess Hall 15 1 15
Post Exchange 5 - S 15
Infirmary 5 5 25
Battalion Warehouse 60 1/2 30
Service Club 5 3 15
Theater 5 3 15
Church 2 1 > B
Fire House 1 23 23
Radio Transmitter 1 15 16
Incinerator 1 1 1
Hostess House . 1 3 3
Sewage Treatment Plant i 1 |
Sewage Pumping Station 1 1 1 i
Water Pumping Station 1 1
b . s
POST TROOPS AREA
Type Bldge Bo. Bldgs. Est. Sta. Req. Total Stations
per Bldge. Required ;
Post Headquarters 1 88 88
Dispensary 1 32 32
Battalion Administration 1 13 13
Barracks 4 4 16
Mess Hall 1 1 1
Post Exchange 1 3 3
Brig 1 8 8
Cobbler Shop 1 5 5
Theatre 1 3 3
Battalion Warehouse 4 1 4
173
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TABULATION OF DEVELOPMENT STUDY

DIVISION TRAINING AREA MaX CENTRAL OFFICE (CONT'D.)

INDUSTRIAL AREA

Tzze of Bldg. No. Bldgs. Est. Sta. Reqe  Total Stations
per Bldg. Required

10

-~
(@)

issary
1d Storage
House
kery
Aaundry
opane Gas
ver House
Station
Shop
%sXs Warehouse
eclemation Bldg.

DO WW PO 0= WD WL N

[ - ;
DO NG U = NN

B U1t DO b e b b b e et et e e

N

iquipment Shed

~3
-

MISCELLANEOUS BLDGS.,

Type Bldg. No. Bldgs. Est, Sta. Reg. Total Stations
per Bldg. Required

ller Gunnery

achute Training B.
achute Bldg.

te House

. TR AN

8

R o bt et

Total for Division Training Area 1006







T4ABULATION OF DEVELOPMENT STUDY

SUBSIDIARY AND OUTLYING CENTRAL OFFICES

BARRAGE BALLOON AND AMPHIBIAN BASE

Type Bldgs. Noe Bldgs. Est. Sta. Req. Total Stations
per Bldg. Required

* Adninistretion Bldg.
Sehool Bldz.
Balloon Bldg.

. Transportation Bldg.

.~ Supply and Storage

- Operations Bldg,

. Battalion Adm,

. Officers Quarters

WO =MD
OQNMEMDO®

-
—

b
DR WML D O

DWW U~ WO

. dmphibien Muchine Shop
| Amphibian Carpenter Shop
phibian Storehouse

o e D D e e O e S et b b B

RIFLE RANGE AREA

. TQB Bldgse. No. Bldgs. Ests Sta. Req, Total Stations
1 per Bldg, Required

il

. Armory Bldg:

‘BOOOQO

" Officers' Quarters

~ Post Exchange

. Infirmary

. Theater

- Range Houses

fle Ranges

Pistol Range

. Barracks

" less Hall

" Heating Plant

. Warehouses

12 12
18 10

WS et D G e e O e
et
D= OO IO N
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TABULATION OF DEVELOPMENT STUDY

SUBSIDIARY AND OUTLYING CENTRAL OFFICES (Cont'd.)

HOSPITAL AREA

Type Bldgs. No, Bldgse Ests Sta. Reqs Total Stations
per Bldg. Required

Administration Bldg.
Mess Hall - Recreation

~ .Nurses Home

| Ward Bldgs.
Family Hospital
Civilian Nurses Home
lledical Storehouse
Werehouse

~ Garage

~ Shop

. Power House
Laundry -
Corpsmen Barracks
Medical Officerts Home
Warrant Officer's Home
" Bs Os Q.

S

(oo TP BN ¢ IR
S
W\

—
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[
(o]
m:gslm
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[
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-

PARADISE POINT

Type Bldgse Noe Bldgs. _Est, Sta, Req, Total SF&tions
per EIEQ. Required

f\g_ Be0eQo 2 200
. Guest House 4
. Fire House i
~ Officers Quarters 180

IS PRI AN

MsnIN TENT CAMP

Estimated Station Requirements

MUMFORD PT., TENT CAMP

Estimated Station Requirements

'!otal for Subsidiary and Qutlying Central Offides..
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i
i
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(<6, General Design. The telephone system at Camp Lejeune consists of
ree service arehs,

4

1. A main automatic exchange in the Division Training Area and four
sidiary central offices at the Naval Hospital, Paradise Foint residen-
tial area, Barrage Balloon and Amphibian Base, and the Rifle Range.

2. & smaller main automatic exchenge provided at the Main Tent Camp
d serves directly, without subsidiary exchanges, the Airport, Peterfield
%oint and Tank Battalion Areas.

3+ The Mumford Point Tent Camp which is served directly by the
roline Telephone and Telegraph Exchange at Jacksonville.

The connection between the three service areas is through the
acksonville Exchange.

‘Several central offices were used. The distances involved made it
@ economical than to connectv 2ll stations through one exchenge.

The outside plant consists chiefly of lead covered cable, Aerial
onstruction is used locally for distribution to individual units and
roups of building, underground ontrences are made at all important build-
ngs. Trunks to the Barrage Balloon and Rifle Range Areas are by open
ring to minimize line losses due to the excessive distance and to con-
serve critical material,

=6, Transmission and Protection. In the preparation of detail construca
fiocn plans, due to the segregated areas to be served and the distances
involved, trensmission studies were made of all truhk circuits and sub-
" seribers. In accordance with the Bureau of Yards and Docks Specification
E,?Ye, 19 gauge cable was used throughout the entire communication system

\ for beth trunk cables and distribution plant,

411 transm'ssion schematics, through the cooperation of the Chief
gineer of the Southern Bell Telephone Company, wore submitted to the
eneral Transmission Engineer, and all cable loading and transposition
ayouts were checked by his staff,

Throughout the entire system joint construction with the power lines

§ amployed wherever possible. To meet standard requirements the electri-
&l distribution, which is 7200 volts to ground, was equipped with Westing-
ouse H.C.B. pilot wirec relays. These ru]dvs tro of the quick acting typshnd
re designed toq operate on two cycles. t all sectionalizing stations
the relays ars interconnected by mcans of & pilot wire. In the event that
there is any unbalanceéd load or voltage, due to short circuit or fault in
the electrical system, the relays instantaneously will disconnect the
gction of line which is affe-taz4,







Throughout the ontire telephone plant standard protection, as
covered by the A.T. & T. Company's specifications, was employed.
b ; 1. At all central offices, zero readings were obtained on all

* grounds which in some cases involved driving connecting ground rods to
© & depth of eighty feet.

; 2+ Fuse cables were used at all points where the underground plant

. comected to the aerial plant.

# 3+ All undorground services from aerial feeders were terminated in
fuse protected terminals with adequate grounds not exceeding 5 ohms.

3 4. Fuse terminals and grounds were provided at all points of
~ connection betwoen aerial cable and open wire plant.

o 5. All telephone installations exposed to power or lightning were
- provided with standard substation protectors.

L K-7 Trunking. In accordance with the request of the Carolina Telephone

- Company, two-way trunking with associated repeater equipment was installed
. botweon the Division Training Arca lain Exchange and Jacksonville over 19
. Cauge, B-38, loaded cable. Non-loaded, two-way trunks were also stipu-

. lated by the Connecting Company botwesn the Tent Camp Exchange and Jack-

. sonville.

; However, within the base, one way trunk groups werce set up, by -
direction, between the Division Training Area Exchange and the Paradise
. Point Exchange, and also betwoen the Division Training Area Exchange and
. the Hospital area switchboard.

# The Barrage Balloon Area and the Rifle Range are connected to the

' Division Training Arca Exchango by .104 coppor circuits terminating on

- the tactical common battory lincs on the attendants cabinets. In addition,
| two tie lines are provided botween the Barrage Balloon and Rifle Range

. switchboards.

Trunk Linc Quantitices in Linea Feat of Cable Pole Line

o <t s

o i e e - L S S P A LA AP et A ot et L

EXCHANGE

4 Division Training MAX to
| Corolina Tel, & Tel Co,# 27.492] 43
Paradisc Point 16,75212.055

| _llayal Hospjtal 8650

Bars, Balloon & Amph. Bs,

ke P e 7 i G P SR 5, At S et

3y K9 ole

S A P <13 k4. PR W P

[Rifle Range PBX to

|33 alloon & Amph. Bs : _%44.000 A
ffent Camp MAX to

i 3 Do - *
L larolina Tol & Tel, Co. 3220

| Total Trunk Line Cable or Pole L

RS R . ot

ino 273,212 Lineal Ft. or 51,
G T

74 jles







Dlstance given is to point of conncction with existing lines of
‘I‘elephone Company.

K-8 Division Training Area.

‘ K-8.01, The Central Office located in Post Headquarters Building
handles all calls originating in the Regimental, Post Troops and Industrial
Areas. It also handles all toll calls originating and terminating at

. several Camp Lejeoune Exchanges, as noted hercafter, and the Naval Hospital

* through trunk circuits to the Carolina Telephone and Telegraph Company.

- Calls botween certain exchanges within the camp are also handled through

this office.

This exchange of MAX type consists of automatic step by step
switching equipment of the sectional mounting, distributing terminal
assombly type, permitting additional units to be added as required, withe
out disturbing original lines and equipment, and without change in call
numbers. A four digit numbering system is provided, of 1200 line initial

. capacity so designed that it may be readily expanded to 2000 lines. Pro-
© vision is made for three attendants positions to handle information,
. intorcept and handle calls betwoon the automatic system and the Carolina

Telephone and Telegraph Exchange.

A twenty staution fire and crash alarm conforence service is provided
whereby nineteen telephones can be connected simultaneously to receive
instructions by depressing a key at the preferred station.

K-8.02. Distribution is by underground conduit (combined with trunk
circuits) following Main service Road thence by aerial construction to
* the individual Regimental Arcas and Post Troops Arca. . The Industrial
. Area is served by underground conduit (combined with trunk circuits) to
. Holcomb Boulevard and by buried cable parallel with the boulcvard to
. Dogwood Street, thence by acrial construction throughout area. Drawings
| preparcd for this area arc shown in the following table:

TABLE OF DISTRIBUTION LINE QUANTITIES IN LINEAL FEET OF CABLE

;glan Number of pairs - Gauge »
NO» =SS - ;F&maw
I IUO 19 | 51-19 i 3-19 |4-19 16-22 {9-22

‘ M8 by 1619 1 268.19:1 50 - 1-19/2-19

; S _— e o —— =TE
L 778 8735 | 260 1,628

| 779 ‘ 500 11,341 | 2,964
{ 780 | 53 : 1,630 |2,180 -
| 781 | 683 |1,631 | 2,352

782 : 1,493 (2,305
783 5 1,589 |3,233

784 1485 895 aill 119

| 785 1,265 11,970 1,410 | 940 T g B IR

199 1140 s 1, 770 _i.210 i 155! 756]1,024

‘I‘ot&l Distribution Cable 47,043 Lineal Feet or 8.91 hlles
Total statjons prowvided 1,005
=G0 G







K-9 Paradise Point.

K-9.01. The Central Office is located in the upper story of the
Officers' Mess and switches all calls originating or terminating in the
B, 04 Q4 Areas and the Officers' Mess. The exchange, of PAX type, con=
sists of automatic step by stop switching equipment of the seetional
mounting, distributing terminal assembly type, permitting additional units
to be added, as required, without disturbing original lines and equipment,
and without change in call numbers. There is provided a four digit

unattonded exchange providing intercommunication within the arca. Connec-
tion with the Careolina Tclophone Exchange and certain exchanges within
the comp is through the Division Training Area MAX central officc.

A twenty station Firc and Crash alarm confercnce service is provided
whereby nineteen felephoncs can be connected simultancously to reccive
instructions by depressing a key at the preferrcd station.

K-9.02. Distribution is by buriecd conduit (combined vith trunk
circuits) following River Drive thence by aerial construction to individual
regsidences, Service to the BeOeQe and Officers!' lMess group is via buried
cable, :

K-9.03. Drawings preparcd for this aroa are shown in tho following
table:

numbering system of 600 line initial capacity. This is an entirely automatic

Total Distribution Cable 25,880 Lincal Foot or 4,90 Miles
Total Stations Provided 387

fAK-lo. Hospital Area.

: K-10.01l. The Central Officc ¢quipment is located in Administration
| Building and consists of a two position 320 line manual PBX with a floor

~ type main distributing frame and standard associnted battery and power

~ squipment.

=509~
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All intercommunicating calls arc handled manually, with outgoing
calls throughout the base completed by the operator over outdialing trunka,.
, A three digit numbering system is used.

K-10.02. Distribution is by buriecd cable between the various
buildings of the Hospital groupi

TABLE OF DISTRIBUTION LINE QUANTITIES IN LINEAL FEZT OE CABLE

Drawing : S Number of {Pairs - Gaugo
o 1119 . 28-19 50-19 1-19 150-19
—— et
M.B. 2750 830 335 1,885 1,135 265 :

L4

Total Distribution Cable 4,450 Linenl Foot or <84 Miles |
Totnl Stations Provided 159 t

K-11 Barrage Balloon and Amphibian Base.

K~11,01. The Central Office is located in the Barrage Balloon
Administration Building and handlcs all calls originating or- terminating
in these areas. Connoction with terminal stations throughout the base and
with the Carolina Telophone and Telegraph Company is via Division Training ,
Area MAX Central Office with tho excoption of the exchange at the Rifle ’
Range which is tied direct. This exchange consists of a single position

' floor type manual PBX, common battery switchboard having a two digit number-
ing system of 80 line capacity, : ;

K-11.02. Distribution is by aerial construction with tho exception
of the line along llarines Road and the line to the Operations Building
which are underground.

K-11,03. Drawings preoparcd for this area are shown in the table
e et =Sl

below: :
TABLE OF DISTRIBUTION LINE QUANTITIES I LINEAL FDET OF CABLE ’
B s —— o —— - ‘—'=-T-‘-'T
Drawing fumber of Pairs - Gauge "'i
No. M«B. !
4 -20 11-19 16-19 26-19 .50=-19 51-19 1-26 |
(prs)-29 _16-1 N T |
2752 1635 i .
4 2753 1100 1400 1190 560 100 & ,
E 1 2754 139 2356 1335 660 em1m,4 \ j
fﬂ ;' Total Distribution Cable 11,145 Lineal Feet cr 2.11 Miles e !
: Total Stations Provided 69
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K-12 Rifle Range.

K-12.01 The Central Office is located in the Armory and handles all
routine calls originating or terminating in this area. However; direct
comection between the Commanding Officer and all points on the firing
ranges and intercommunication between the general firing lines and butts
is provided; these calls do not pass through the Rifle Range switchboard.
Comnection with terminal station throughout the base and with the Carolina
Telephone and Telegraph Company is via the Division Training Area MAX
Central Office; with the exception of the exchange at the Barrage Balloon
Area which is ticd directs This exchange consists of a single position,
floor type, manual PBX, common battery switch-board having a two digit number-
ing system of 80 line dapacityl

K-12,02 Distribution is by aerial construction ocxcept for the firing
ranges which is via buried cable, terminating in Jjacks mounted on pedestals.

K-12.03 Drawings prepared for this area arec MB 2755, MB 2756.

TABLE OF DISTRIBUTION LINE QUANTITIES IN LINEAL FEET OF CABLE

Drawing | : _Number of Pairs - Gauge
No. MeBa | 2 (pr.)| 7 (pre)| 16-19 26-19 .| 50-19 1-19 | 150-19

e e e

2755 " 2642 2205 " 755 390 125
2756 4460 10, 806

———
Total Distribution Cable 21,383 Lineal Fect or 4.05 Miles

Total Stations.Provided 64

"

;7K-15 Main Tent Camp

‘ K-13.01. The Central 0ffice is located in tho C.O. Building at 5th
L and "C" Streets and handlcs @all calls originating and terminating at the

| Airport, Peterfield Point, Tank Battalion and the Main Tont Camps. Toll
tcalls and calls to other arcas of Camp Lejounc are through trunk circuits
| to the Carolina Telephone and Telegraph Lxchanpge. The Exchange of MAX typc
fcmmists of automatic step by step switching vGuipment employing & throe
idigit numbering system, of 180 line initial carazity, 32 designed thot iv
imw'bo readily expanded in 390 lines. Provision is made for one atitendew’
| position to handle information, intercept and handle calls betwecn the
lautomatic system and the Carolina Telephone and Telegraph Exchange.

e

K-15.02. Distribution to the lMain Tent Camp and %0 the Tank Battalion
nt Camp is via acrial cablc, distribution to the Airport and Amphibian
s¢ Tent Camp is by buried cable throughout with the exception of a fuw
8tations which arc extended beyond the cable arca by open wiring.
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. lubrication, and tests as outlined in detail by Bullentins 502, 505,

g be followed,

K-13.03. DraW1n§s prepared for this area arc shown in the following
table:

TABLE OF DISTRIBUTION LINE QUANTITIES IN LINEAL FEET OF CABLE
Drawing 1 ; Number of Pairs = Gaugo : - B
Nf 16-19 26=19 50-19 | 51-19 = - RYR
TC 399 ; 1,550 2,370 200 11,350 100 |
TC 400 1,511 200 . 1,937 1,100 1,078 §1,32¢€
¢ 401 2,085 ; '
TC 402 5,808 : ;
1MB.1756 4,725 !
1iR_1757 7,385 ‘ R SR |
; Total Distribgtion Cable 33,225 Lineal Fect or 6,29 Milcs
s Total Stations Provided 180 ;

K-14 Mumford Point. ?

k-lé.Ol. No Central Office was provided. Direct service is pro-
vided to Jacksonville over Govornment owned aerial cable. This cable plant
was constructed to connect with the Carolina Telephone Company at the
linit of their exchange rate area, : i

K-14.02. Distribution. With the exception of the outside services,
all instruments, inside wiring, and protoctors are the property of the
Carolina Telephone and Telegraph Company.

K-14.03. Drawings propared for this area arc shown in the following
Table:

TXBLE OF DISTRIBUTION LINE QUANTITIES IN LINEAL FEST OF CABLE
ST

Drawing Number of Pairs =- Gauge =
o - - ; -
L AR PR 15 1 B 26-19 51-19
MB..1758 5, 600
_MB_1759 974 996 RERRE FhT
Total Distribution Cable 8, 772_Linecal Feet or 1.66 Miles
Total Stations Provided 32

K=15. Operatlnv Practices and 1a1ntenancc.,For the proper operation and
maintenance of the automatic central office equipment in the various
offices it is recommended that records, routine reports, inspections,

506, 543A and 656, issucd by the American Automatic Electric Sales Company
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CHAPTER L ~ PART II

L

ROADS, RAILROADS AND AIRPORTS

L-1. Roads,. Contents

Introduc tion L-1.01
Proposed Road System L-1.02
Construction Roads L-1.03
General Design L-1,04
Drainage L-1.05
Clearing and Grubbing L-1.086
Grade Establishment and Subgrade Design L-1.07
Types of Surfacing ' L-1.08
Traffic Bound Macadam Base L-1.09
Sand Asphalt Surfacing 1-1,10
lotor Parking Areas L-1l.11
Tent Camps Nos. 1 and 2 L-1,12
Peterfield Point, Tank Battalion and Mumford
Point Camp No. 1 L-1,13
Camp Knox L-1.14
Paradise Point Road L-1.15
Division Training Area L-1,16
Industrial and Supply Area L-1,17
Approach Road to the Glider Training Base L-1.18
Holcomb Boulevard L-1.19
Rifle Range, Barrage Balloon Battalion, Mock=-up
and Amphibian Base Areas : L-1,20
Sneads Ferry Réad and Verona Loop L-1.21
Beach Road ; L-1.22
Magazine Area L-1,23
Residential Area L-1,24
Naval Hospital L-1.25
Midway Park Residential Area L-1,.26
Summary L-1.27
Miscellaneous Drawings ' L-1.28

b L-1,01. Introduction. The location and construction of the High=
| way and Street System Tor Marine Barracks, New River, N. C. presented

. problems of a pcculiar nature. In ordinary highway construction, the

. problem of location is largely a problem of fitting the alignment and

. grades to the terrain.

i ected and the adjust-
" ment of the various wnits to insurc stable foundations tended to compli-

' cate the design of the road systom. Figure L-1.01 shows the final layout
(for all roads adopted.

L-1.02. Proposed Road System. In planning the Highway System, three
n objectives were given consideration;

() To provide a scries of primary arterial routes designed
=6l4=
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L-1.02 (Cont'd)

for heavy duty and capable of carrying all kinds of motor vehicles and
equipment to cach and every section and unit of the Post.

(b) To project o secondary network of medium dﬁty service
roads around and through each developed area providing required access
to cach building unit, and :

(¢) To coordinate and combine these two classes of roads
with additional access and intercommunication routes to provide a system
capable of facilitating the movement of troops, equipment and materials
with a minimum of delay and inconvenience. :

The linking of thig highway system with other transportation facile
ities, air, rail and water, was an essential requirement.

L-1.03: Construction Roads. Before undertaking building construc=-
tion, it was nccessary to provide transportation facilitiecs for the
delivery of building material and the ingress and egress of employees.

As it was impossible to construct the permanent road layout before build- .
ing commenced, the oxisting roads in the area were utilized for these
purposes. This was accomplished by the contractor shaping thesc roads

and placing stone whenever additional strength was needed. No engineering
problems wore involved in this operation.

Construction began on the permancnt roads as soon as the site plan
and the nccessary highway plans and profiles were completed and approved,
and the Contractor made use of scctions of these roads for the hauling

. of building materials as soon as the grading was complcted.

L-1.,04 General Design. Aftef analyzing the anticipated volume,

y 'spoed and weight of the traffic to which the road system would be subjec=
 ted, three general types of highways were adopted, and the typical cross

sections shown in Figure L-1.04 give the characteristics of each type.
These sections were modified, particularly in the Industrial and Supply
Area, to conform to the facilities which they were required to scerve.

For access to the Division Training area, it was felt that peak
troffic movement would require more than two lanes of surfacing. Some

. consideration was given to a three-lane roadway, but it was felt that the
. increascd sefoty of a divided highway would more than offset the increased

cost of construction, and the four-lane, divided type was seclected. One
holf of this artery was graded, drained, surfaced and opened to traffic

. in 1941; the construction of the second half being deferred until the more

E:

" were designed for two lancs of traffic, cach lane of surfacing having the

b
i

urgent primary, sccondary and service roads had béen completed.

The width of 30 feet adopted for tho center parkway permitted

. surface drainage, landscaping and safc turning and crossover operations.

The primary roads in the Regimental, Rosidontial and other areas

- generally accepted width of elcven foot. Unpaved shoulders eight feet in

. width were provided along ecach side of this type of road as well as on

=(]5w=
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the divided highway, permitting vehicles to park off the traveled way.

The surfacing of the service roads was limited to 18 feet in width,
and where necessary the shoulder width was increased to give greater
parking facility.

The slopes adjacent to the shoulders were graded on a ratio of 4
to 1, the drainage ditches were two feet in width and the back slopes
were cut on a 3 to 1 grade: This so-called "Boulevard Section" permitted
machine construction operations and minimized soil erosion. After the

slopes have been grassed, their meintenance can also be effected by mach=-
ine methodss

Lohgitudinal grades were limited to a maximum of 3 per cent and a
-minimum of 0.3 per cent wherever possible on the entire road system.
However, primery consideration was given to the design of the grades on
the drainage ditches due to the flat terrain and high water table, and
these drainage requirements, combined with the necessity for conforming
to the elevations fixed for buildings and other permanent structurss,
were the controlling factors in establishing the highway grades.

L-1,05. Drainage. The general topography is the type that might
be cxpected in Tho lower coastal plains of tho Atlantic Seaboard. The
difficulty in draining this Arca arises from the usual lack of available
outlets for drainage ditches and structurcs where such facilities are in-
stalled at a sufficient depth to drain the subgrade. Free water has
little or no lateral flow on account of long flat slopes. A4All drainage
was carried in open streams and ditches and pipe culverts and low or
medium cost bridges were installed to convey this. surface water under
the roads and other facilities. The widely accepted Talbot's formula
wes used in detormining the sizes of culverts installed, and for the

larger aroas these sizes were checked by the Rational and other well
known mcthods. '

Organic acids.present in swomp and marsh lands or wherever vegetable
mtter is decaying in quantities, as was the case in about ninety (90%)
per cent of the land where draoinage structures were installed, were found
to be severe in their chemical disintegration of most drainage materials,
In Tent Camp No. 1 where corrugated metal pipe was used, bituminous coat-
ing was specified to protect the metal from chemical action.

On the remaining projects, duc to restrictions on the usc of metal,
reinforced concrete pipe of "standard" and "extra .strength" classes was
used. The "standard" class represents pipe designed to withstand an
ultimate load of 2,000 D under the three edge bearing tost, and pipe of
. the "extra strongth" type will withstand an ultimate load of 3,000 D under
. the scme test., In this formula, "D" cquals tho diamter of pipe in foot.

. All pipe culverts in the Division Training Arca werc provided with a class
. D-1 concrete headwall, Navy Burcau of Yards and Docks Spccification.

Several bridges were designed for crossing strcams with large drainage
| areas. After much study it was decided to use a composite concrete and

} treated timber deck on treated timber piles over the larger stroams, mainly
" Jlallacc Crock, and & laminated'dock of trusted timbor on truated timber.

: : : =B1Gm
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piles over the small runs. The composite bridge was chosen not only for
economy of construction, but for the conservation of strategic materials
that would be necessary in a steel bridge. All bridges were designed in
accordance with the standards of the American Association of State High-
way Officials, and H-20 loading was used.

On the bridge across Wallace Creek on the Service Hoad and the
bridge on River Drive just east of the B. 0. Q., two 3" conduits were
provided in the sidewalks for the telephone cables.

A Ponton Bridge was built across an Intra-coastal Waterway at Hurst
Beach for traffic going to maneuvering operations on the beach. The
approaches of this bridge were the same design as the #reated timber
bridges with laminated decks. The barge was designéﬁ by the Structural
Department. Adequate mechanical equipment was provided to insure quick
opening and closing and a minimum delay to traffic. The design is des-
cribed in detail in Chapter F, Part II. The fender system to protect the
bridge approaches consists of steel H-piling with treated timber batter
piles for support.

L-1.06. Clearing and Grubbing., The clearing and grubbing for the
areas designated involved the removal of trees, underbrush and coarse
grass. In all clearing operations, the actual cutting of trees was con=-
trolled by landscape requirements as well as by the road construction.

In the lagazine Arca, the clearing consisted of cutting only the trees
that were absolutely necessary to permit the actual construction of the
fills and cuts, allowing the remaining trces to be left for purposes of
concealment and camouflage. It was designated in the specifications that
all timber of value should be cut into merchantable lengths and stock-
piled for future use. All perishable materials were burned in small piles
within the clearing so that timber and other valuable property would not
be damaged. It was also specified that the grubbing would be carried to

a depth of not less than one foot below sub-grade and roadway elevations.

L-1.07 Grade Establishment and Subgrade Design. The grades on the
roads were designed to reducc to a minimum the moving of ¢xcavated material
and to conform to the elevations of the adjacent buildings. Overhaul was
eliminated by borrowing material outside of the right-of-way where ncces-
sary, and by wasting excess material in a sightly manncr along the right-
of-way itself.

. The design end construttion of the sub-grade involved merely the
true finishing of the road bed swface and mucking and backfilling the
marshes, bogs and swamps. The much was removed by a.drag-line to a depth
sufficient to insure a good foundation and the excavated areas backfilled
with selected material. Borings were taken in most cases and the depth
of the muck to bec removed was indiceted in the specification. In some
locations gumbo (blue clay) was found underlying a sandy soil, 'and in all
such cases, this clay was entirely removed and the roadway backfilled to
the desired grade with a suitable material. ‘

On scetions of the Sneads Ferry Road, the sub-gradec was made up
entirely of a fine sand, and to provent capillarity (the capacity to transe-
mit finely divided moisturc even against gravity) clay was added and mixed
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with the sand before the base course was laid.

L-1.08. Types of Surfacing. In selecting the type of surface to

. be employed, it was necessary to weigh .several important factors. The

. time involved in constructing the surface, with the resulting inconven-

.~ lence caused to traffic by construction, played an important part in

. selecting the type of road finally adopted. The problem of securing
materials made it desirable to use all local materials available. Several
types of road were discussed with the leadinhg Highway Engineers of the

" North Carolina State Highway and Public Works Commission. Cement concrete

. pavements were eliminated, principally due to the fact that concrete ma=-
terials would have to be imported, and the Bureau of Yards and Docks

. issued a directive urging the conservation of cement. It was estimated

. that a seven-inch (7") cement condrete pavement would cost approximately

. fifty thoussnd ($50,000) dollars per mile.

1
3

Various types of bitwninous roads were considered, including a
surface treatment of limestone with asphelt and a sand asphalt hot
\ plan‘l: mixed surface on a stabilized sand-clay or traffic bound macadam
bases It was finally decided to use a sand asphalt surfacing with a
traffic bowid macadam base due to the following factors:
i {1) Superior Stone Company of Raleigh, N. C. had located
» and installed a rock-crushing plant at Belgrade, N. C., about fifteen
(15) miles north of Jacksonville, N. C. The stone found in this vicinity
" was a shell rock (limestone) formation end could be used as the base
. course. This plant was also located on the Atlantic Coast Line Railroad,
" making shipment by rail an important factor.

g (2) pits containing a grade of sand suitable for sand

. asphalt construction were discovered and opened near the center of the
~ Post. This permitted the erection of the paving plant at a location

. adjacent to the access road and the railroad, with a short haul for the
. sand as well as for the delivery of the paving mixture to all points on
. the road system.

(3) No seal coat or metal cover was deemed necessary for
this type of pavement.

1 (4) Time of construction and delay of traffic was reduced
~ to a minimum.
L-1.09. Traffic Bound Macadam Base. The base course, consisting of
~ crushed shell Tock with an added binder material where necessary, was

‘- cons tructed with adequate and suitable equipment of approved design in

~ the following manner:

The subgrade was shaped with motor graders weighing not less than
. twelve thousand (12, 000) pounds. The base course material was transported
'~ to the job with trucks equipped with dual-pneumatic rear tires to help in
. the compaction of the material in place. The spreading of the stone be-
* gan at the point nearest to the source of supply. Traffic was permitted
. on the road to secure the additional compaction accomplished by vehicular

I movement. The hauling was dlstr61]‘.b8utcd over the entire surface in order to
B £ -







duce a uniflorm and true compaction of the base material. After the

3¢ course was placed upon the sub-grade, it was continually machined

ith the motor grader and further compaction was secured with ring rollers
other suitable compacting equipment.

L-1.10. Sand Asphalt Surfacing. - The sand asphalt surfacing con-
isted of a hot, plant mixed material, base course having a minimum thick-
s of 1-3/4" and the top course of 3/4"., The bdse coursec of this sand
sphalt surfacing was a thorough mixture of mineral aggregate and bitum-

pous material prepared to conform to the following composition limits
weights:

Grading A Grading B Grading C

etained on No. 10 Sieve 0 - 10% 0-10% 0-15%
tained on No. 40 Sieve 9 - 48% 4-57% 0-58%
etained on No. 80 Sieve 27- 57% 20-72% 16=-77%
ctained on No. 200 Sieve 9 - 38% 4-487% 0-48%
assing No. 200 Sieve 0 « 7% 0-10% 0-12%
itumen 5 - 7% 4-6.5% 4-7%

‘ A tolerance of 10% for sach sieve graduation within the above master
‘ranges for the dosigned job mix was permitted.

The bituminous material was asphalt made from pctroleum and met the
ollowing requirements;:

Min. Max.

1,000 0
lash Point (Cleveland Open Cup)® F. 347 0

enetration at 77° F. (100 g. 5 secc.) 85 2 100
P Ductility at 77° F. (CMS) 100
"loss of Heating (50 g. 5 hrs. at 325° F.) %

netration Résidue at 77° F.(110 g. 5 sec.) 60%

original ;

roportion of Bitumen Soluble in CCly, %
| Total Bitumen Soluble in CS,, %
3 The plant was of standard design equipped with separate chambers for
- hoating and mixing the ingredients as spccified. The hot mixed sand as-
- phalt was hauled to the job by trucks and placed with a Barber-Greene

aving machine. The base course mixture, upon arrival on the work, was

umped into the hopper of the paving machine, and spread and struck off
8 %o thce given cross section.

: The depth of this basc course layer was gauged by means of a tem-

| plate cut to proper crown and section of the roadway. While still hot

| the mixture was thoroughly and uniformly compressed with ten (10) ton

' tandem rollers that weighed two hundred (200) pounds per inch width of

S troad. The rolling was done parallol to the center line, beginning at

. the outer edge and procecding towar ds the center of the pavement, over-
lapping on succossive trips by one-half {1/2) of the width of the roller.

3
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The surface course of sand asphalt was constructed on the finished
base course in the same manner as the above. Prior to laying the surface
cowrse, the base course was given an application of hot asphalt cement
at a uniform rate of one-tenth (1/10) gallon per square yard as a prime
coat. The mineral aggregate for the surface course was graded to meet
the following compositioh limitst

Grading A Grading B Grading C.

Possing No. 4 Sicve 1004 100% 100%
Retained on No. 10 Sieve 0-10% 0-10% 0-15%
Retained on No. 40 Sieve 10-50% 5-60%. 0-80%
Retained on No. 80 Sieve 36=-60% 25-75% 20-80%
Retained on No. 200 Sieve 10-40% 5-50% 0-50%
Passing No. 200 Sieve 0-7% 0-10% 0-12%
Clay by Elutriation, Max., 6% 8% 10%

The mineral aggregatc and bituminous material are combined in the
following proportions to produce a mixture conforming to the following
- compositions limitsg '

Grading A Grading B Grading c

Retained on No. 10 Sieve 0-9% 0-10% 0-15%
Retained on No. 40 Sicve 7-47% 4-56% 0~57%
Retained on No. 80 Sicve 23-53% 20-70% 12-76%
Retained on No. 200 Sicve =575 4-47% "~ 0~48%
Passing No. 200 Sieve 4-12% O—lOZ; 0-12%
Bitumen T3 —10% 6-10/0 5'10%

A tolerance of 10% for cach sieve graduation within the above master
ranges for the designed job mix was permitted.

L-l.11. Motor Parking Arcas. Motor parking areas were installed in
convenient places over the Division Training Area and Tent Camp Arcas.
In the Division Training Arca, particularly in the Industrial and Supply
&rea, parking areas werc set up not only for trucks and other regimental
auto cquipment, but for heavy mobilec war equipment. In the Tent Camps ¢
Nos. 1 and 2, the motor parking areas were located along the railroad,
thus supplying ‘a team track for the loading and wmloading of supplies as
well as for the movement of troops.

The same type surfacing with a traffic bound macadam base was used
in these instances. Tests for stability were made by Froehing-Robertson
Company of Richmond, Virginia, and the result was approximately four
hundred (400) pounds per square foot. s this was not sufficient stabile
ity, a bituminous concrete surfacing was designed using 35% Belgrade stone,
graded from one-half (1/2) inch down, 50% Goldsboro sand (concrete sand),
7% bitumen and 8% mineral filler (limestone dust). The construction
method for placing this surfacing on the motor parking areas was the same
method used in the paving of the roads.

| 1-1.12. Tent Camps Nos. 1 and 2, The first construction on roads
. on the Base was the bullding of the streets in Tent Camp No. 1. This

. layout was made up by the Site Planning Depar tment giving a right-of-way
b =620=
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of sixty (60) feet for the main streets and forty (40) feet for the
secondary streets. It was decided by the Resident Officer in Charge that
the main streets were to he paved with a twenty-two (22) foot section of
sand asphalt on a sand clay base. The right-of-way, being only sixty (60)
feet, necessitated a shalleow ditch section, thus complicating the entire
drainage system. To secure a minimum cover of one (1) foot over pipe
culverts, an arch type corrugated metal pipe, treated with a bituminous
coating, was used. ZExperiments were made using Belgrade stone for the
base course and was found tp be very satisfactory.

Tent Camp No+ 2 was constructed according to the same designs as
specified for the Division Training Arsa. lhe rights-ofsway for the main
streets were made eighty (80) feet, and for the secondary streets, sixty

k- (60) feet, allowing ample width for the typical intersettioni "&" Street

was continued through to the Access Road to the Glider Training Base to
facilitate the movement of traffic from the Tent Camps to the Base and
Peterficld Point Tent Camp.

L-1.13. Peterfield Point, Tank Battalion and ilumford Point Camp
Nos 1. Standard 22-foot road sections were used in these areas with
Traffic -bound macadam surfacing in the Feterfield Point Tent Camp and the
Tenk Battalion Tent Camp and asphalt surfacing in' the Mumford Point Ceamp
No. 1.

 L-1.14. Camp Knox. The only road construct’ed in this arca was
an access road which led from North Carolina Highway :# 24, at point Jjust
east of the Marinec Base Railroad grade crossing, to Northeast Creek and
is a standard 18-foot asphalt section.

L-1.15. Paradise Point Road. The Paradise Point road was construc-
ted primarily for access to the Residential Area on Paradise Point. It
was thought at the time that a bridge across Wallace Creck between the
Residential Arca and Division Training Aree would be too expensive for
construction. At a later date the bridge and road connecting these two
Areas was built.

L-1.15. Division Training Area. In this Arca there were two types
of road constructeds roads with a twenty-two - (22) foot paved surface,
and roads with an eighteen (18) foot paved surface. The road with twenty-
two (22) foot paved surface traversed the center of each Regimental Area,
and the roads with the eighteen (18) foot paved surface are used as
service roads for access to the Battalion Warehouses, Mess Halls, etc.

L-1.17. Industrial and Supply Area. In the Industrial and Supply
hrea, the standard road scctions of twenty-two (22) foot paved surfaces
were uscd throughout with two exceptions. Center Road was paved the full
distance between the warehouses and railroad track No. 3 with a storm
drain with concrete drop inlets and cast iron gratings for drainage pur-.
poses placed dovm the center of the strest. Gibb Road was paved with a
width of 45' - 6" adjacent to railroad track No. 1 for its entire length.
These two stroets were paved in this manner to facilitate troop movement
and loading and unloading supplies.
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L-1.18, Approach Road to the Glider Training Base Arca. An
approach road to this Arca was constructed with a standard twenty-two (22)
foot paved surface from U. S. Highway No. 17. This road is connected
with Tent Camps Nos. 1 and 2 by a junction with "A" Street, approximately
one end onc-quarter (1-1/4) miles from U. S. Highway No. 17, :

L-1.19. Holcomb Boulevard. Holcomb Boulevard, the main access
road to the Division Training Area, is a four-lane, divided highway, lead-
ing from N. C. Highway No. 24 to the Division Headquarters in the Division
Training Arca. The details of this road are explained in Paragraph L-1.04.

L-1.20. Rifle Range, Balloon Barrage Battalion, Mock-up and Amphib-
ian Base Areas. In thecse outlying arcas;, a road system similor to the
onc developed in the Division Training Area was used to satisfy the needs
for service end troop movement. A standard soction with a seventy (70) [
foot right-of-way and a twonty-two (22) foot paved surface was used in all ;
cases except a fire road that was built in the Balloon Barrage Battalion |

|
!

Arca. The purpose of this road was primarily for pedestrians and would be
subject to traffic only in case of firec. It is made up of a cement con-
crete pavement similar to the pavement used for sidewalks.

L-1.21. Sneads Ferry Road and Verona Loop. The Sneads Forry Road
begins on Holcomb Boulevard about one-half (1/2) mile north of the Indus- i
trial and Supply Area. It traverses the Base by the Magazine Arca to Duck |
Crock, end continucs thence via the Mock-Up and Balloon Berrage Battalion
and Amphibian Base Area to the existing Sneads Ferry bridge which connects
to the road under construction at the present time by the North Carolina
Highway and Public Works Commission, from Sncads Ferry to Folkstone, N.C.
This road was constructed to give access to the outlying areas from the
Division Training Arca. It is a stdndard rocd section with a seventy (70)
foot right-of-way and twenty-two (22) foot paved section.

The Verona Loop Road begins in the town of Verona, . C. and makes
a loop in a southeasterly dircction, thence in a southerly direction and
finally in a westerly direction back into N. C. Highway No. 17. This
road was constructed to facilitate the maneuvering of troops and equipment
in this territory. :

4

. L-1.22. Boeach Road. The Beach Road begins on the Sneads Ferry Road
at Duck Creek, continuing across the Inland Waterway to Hurst Beach. The
purposc of this road was to give Marine Troops practicing amphibian tac-
tics access to the coast.

L-1.23. Magazine Arca. The Magazine Area lies in a-section of the:
Post west of the Sneads Ferry Road, approximately two and one-healf (2-1/@)
miles south of Holcomb Boulevard. The roads in this Arca were construc-
ted as ncarly as possible on the existing ground to aid in the camouflage |
of the magazines themselves., Ditches werc eliminated in the typical
section wherover possible, and the water was allowed to drain across the
road. In the few cases where water was concentrated in existing ditches,
concretc pipe culverts were installed.

1 L-1.24. Residential Ar:a. The roads in the Residential Ared were
. of the same standard twenty-two (22) foot paved section used in the Div-
§ ision Training Arceo. (22







L-1.25. Naval Hospital Arca. Roads in the Naval Hospital Areca

. are a continuation of the road and street system of the Division Training
Area. The main road has a seventy (70) foot righteof-way with a twenty-

~ two (22) foot paved surfacaj and the service roads have a seventy (70)

~ foot right~of-way with an eighteen (18) foot paved surface.

L-1.26. Midway Park Residential Arca. This area is on the north
side of North Carolina Highway No. 24 between Northeast Creck and Piney
Green, snd in the vieinity of the main entrance to the Base. Several ‘
. plans werc submitted for the layout of this Park. The adopted plan follows
~ a curvilinear pattern. The main strcets arc of the same section as that
for 22-foot roads. The layout of the houses in this area presented drain-
.~ age difficultics not encountered in any others, ond a 9-foot asphalt-paved
. service drive with inverted crown was provided in the rear of the houses,
for both access and surface drainage. Large parking arcas were also pro-
~ vided so that no family had. to walk over 200 feet from car to home.

L-1.27. Summary. To summarize briefly there were provided:

5.52 miles of divided highways
85.64 miles of 22-foot roads

1.48 miles of 20-foot roads

16,05 miles of 18=foot roads

2.00 miles of 1l5-foot roads

0.88 miles of 1lO-foot roads

5.22 miles 9 -foot service lanes

Total 116.79 miles

Seventeen (17) bridges were provided for the crossings of various
streams and creeks.

The design, location and grades of those roads required the prepara-
tion of 178 construction drawings which were approved by and issued
through the Resident Officer in Charge. Threec sets of specifications,
supplemented by 32 addenda were also prepared by this division and issued
through the Officcr in Charge embracing detailed requircments for the
construction of the pavements and structures throughout the Areca.

L-1.28. Miscellaneous Drowings. It was nccessary to sccure a permit
from the War Department whon ony construction in navigable strcams was

contemplated. Tho following drawings were mode and sent to the Vinr Depart-
ment s

MB 287 Trestle for Water and Sewer Line

over Wallece Creck Issued Sept. 11, 1941
MB 2088 Trestle for Woter and Sewcr Line

over Wallece Creesk Issucd Sept. 11, 1941
MB 1210 Vallace Creek Bridge : Issued Dec. 23, 1941
MB 1211 Wallace Croek Bridge - Issued Dec. 23, 19541
MB 1240 Details of Mock-Up - Issued March 20, 1942
MB 1242  Details of Mock-Up Issued March 20, 1942
{B 1261 Mep for Dredging Cour thouse Bay Issued 4pril 10, 1942
MB 1276 Ponton Bridgs Issued lMay 19, 1342

MB 1277 Ponton Bridge e - Issued May 19, 1942







L-2. Airports.

L-2.01. Location. Three (3) considerations governed the selection

~ of the final 8ite of %he Glider Training Basef Proximity to New River,

feasibility of large scale improvements, and a minimum of surrounding
obstructions. The site selected lies approximately threc (3) miles south-
west of Jacksonville, N. C., and one (1) mile from Tent Camps Nos. 1 and 2.
In addition to the above advantages; the river at this point is approx-

. imtely ono and one-half (1-1/2) miles wide, making it possible to develop
| seaplane landing facilities. ;

The site selected was low land with an average elevation of fifteen
(16) feet above mean sealevel, ranging from zero at the river to twenty-
five (25) feet on some of the ridges. The land is ro 1lling and was tra-
versed by several sloughs and drainage ditches.,
covered with woods and underbrush, nece

. approximately ninet

only obstruction ithi glide angle proposed for the field were trees
that grew on the Arca. A4ll buildings, towers, etc. were outside of a

mile radius projected from the coenter of the field. A4ll electrical and
telephone lines were placed in undorground cables. -

L-2.02. General Design. Much consideration was given the design
of typical sections, drainage, meteorological conditions, type of surfac-
ing, soil conditions and clearing., The typical section adopted, shown in
Figure L-2.02, was a crowned asphalt surfaced runway one hundred and

* fifty (150) fect wide with fifty (50) feet shoulders, and 8% grades on the
- slopes of the drainage ditches. The flat slopes on the ditches eliminate

all hazards to moving planes, it being possible to land on thesa slopes
should it be necessary.

Meteorological conditions, such as barometric pressures, temperature

~ and wind velocities, were studied and determined the layout and alignment

of the runway., & wind rose for this section wos secured from the Burcau
of heronautics, and it was decided to construct threc (3) ruways, each
five thousand (5,000) feet long, lying northeast and southwost (runway #1),

" northwost and southeast (runway # 2) and north and south (runway # 3).

The prevailing wind was from the Southwest and for this reason No. 1 was

' the 11 rst ruway constructed.

the irca was cleared and grubbed for a distance of five hundred

” (500) feet from the canter line of each ruway, end a glide angle at the

ends of cach runway was provided with a fifty (50) foot clearance for any
object at the end of a 20 to 1 slopee @n additional area twenty-soven
hundred (2700) feet by thirty-six hundred (3600) feet at the north end of
the field was cleared for the Farachute Troops to usec in jumping mancuvers.

The runweys were joined by a seventy-five (75) foot paved taxiway,
the typical section of which is showm on Figure 1-2.02.

The bulk of the soil in this irca was classified as a sand loam suit-
ed for a dry, firm surface, consequently, no selected material was required

. for the sub-grade of the runways. Stability and bearing capacity tests
il were made and the soil was found to be adaptable to the requirements.
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; The type of surfacing employed was an eight (8) inch compacted,
traffic bound macadam base course, consisting of crusher run Belgrade
stone with a binder added, if necessary, a prime coat of cutback asphalt
nd a surface course of sand asphalt pavement. The prime coat was used
‘after the base course had been thoroughly compacted and brought to the
grades and cross section designed on the plans: The surface course was
tomposed of sand asphalt, a mixture of fine mineral aggregate and bitum-
inous material, which was explained in Section I of this report. It-was
also specified that a light seal coat or armor coat be used, if requested -
by the 0Officer in Charges This coat was to consist of a coarse mineral

gregate embedded in a bituminous material, the aggregate being of a

lor to present a light grey mosaic to the runway. The aggregate was to

placed at a rate of fifteen (15) to twenty-five (25) pounds per square
ard, and then rolled with a ten ton power roller.

L-2.03. Drainage. The drainage system of the Glider Training Base
droa was set up With two primary purposes: one, to lower the ground water
vel to improve the subsoil stability, and two, to carry surface rim-off
ter storms. In meking computations of run-off, the Rational formuls
‘Was based on maximum of rainfall of 4" per hour, and the results checked
by the application of other standard formulas.

‘ In all cases natwral drainage was used, supplemented with artificial
drainage when necessary. Open ditches were cut along each runway and
“carried across the runways by means of a drop inlet and a reinforced con=
erete pipe culvert, "extra strength" class. The natwe or composition of
the soil made it unnecessary to cut any ditches in the surrounding areas
xcept for outlets to the coast. The soil, being uniform and pervious,
did not require any artificial sub-drainage.,

L-2.04. Viarming~-up Apron. A concrete warming -up apron was provided
djacent and parallel fo the North-South runway. This pavement was a
iclass E-2 concrete, Navy Bureau of Yards and Docks Specification, having

accmpressive strength of three thousand pounds per square inch. The
epron was provided with two pits for the distribution of fuel and wa ter.
" Cast iron mooring eyes, of the dimensions and design shown on the Navy
| Department, Yards and Docks Drawing No. 140640, were placed in the slab
iifor tying planes to the apron. The apron was constructed in eleven (11)

* foot sections with a transverse cxpansion joint every eighty (80) feet.
The pavement was seven inches thick, reinforced with a wire mesh.

L-2.,05. Seaplone Glider Base. Soon after the construction was come
leted for the Tanding field, a directive from the Officer in Charge was
ssued requesting that a Seaplane Glider Base be constructed in New River,

pposite the runways with adequate facilities for glider training in this
- vicinity, :

A sand asphalt taxi-way, seventy-five (75) feet wide ond approx-
dmately two thousand (2,000) feet long, was constructed from the landing
' field to a Warming-up Aprén, concrcte sea wall, and ramp at the River
. edge, The taxi-way and warming-up apron were of the same construction as
" the runways and warming-up apron at the landing ‘field. The drainage
. system was tied into the system elrcady in operation.
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The preliminary plans for dredgmg were for three runways, approx-
imately in the same direction as runways for the landing field, to a
epth of 8 feet. Later it developed that this area was to be used by
* pliders and seaplanes, so the entire river between the Base and Hadnot
oint was dredged to a minimum depth of 7 feet. After dredging operations
ere completed, the river was swept to a depth of seven feet. This oper=~
 ation was carrled out using two sweeps and pulling across New River on a
f ourse S. 45° W until the entire area had been covered. A few obstruc-
’“;,ens such as stumps and shqals were removed.

The plans for sweeping and survey control which will be useful for
uture sweeping are shown on drawing No. 2156,

| L-2.06+: Drawings. Detail and design for construction purposes at
the Landing Field are shown on the following drawings;

MB 1200  Structural Details Issued Dec. 31, 1941
MB 1201 Drainage Layout and Typical ‘
Sections Issued Dec. 18, 1941
MB 1202 Details of Spill-way and Sections
of Taxi-way Issued Dec. 5, 13941
MB 1203 Northeast - Southwest Runway Issued Dec. 5, 1941
MB 1204 North-South Runway Issued Dec. 19, 1941
" MB 1205 Northwest - Southeast Runway Issued Jan. 27, 1942
- 1B 2208 Texi-way and Warming-up Apron,
Glider Base Issued Aug. 21, 1942

Construction requirements were contained in specifications prepared
d issued to accompany these drawings.

L-S « Railroads.

L-3.0l. Introduction. The Industrial and Supply Area lies approx-
limately ten miles southeast of the itlantic Coast Line Railroad in Jack-
bsonville, N. C.

To adequately provide car storage and unloading facilitics for the
arine Barracks, a railroad was built from Jacksonville to the Industrial
and Supply Area, and general supplies for the base are transported on this
rallroad. Troop movements by railroad ean also begin at a central distri-
tbution point lying in this area.

: dpproximately six thousand (6,000) fset of track in this Arca werc

nstructed as teamtrack; that is, the streets were paved to the edge of
‘the track to permit 1oad1nb and unloading between cars and trucks. At
this writing, it is proposed to construct fifteen hundred (1500) additional
eet of teamtrack just north of Center Road.

4 To serve all bulldlngs in the Industrisl and Supply, Area, a system
of sidings was located to conform with the buildings as shown on the Site
Plans, and the thrce sidings were Jjoined together by crossovers to facil-
tato switching and unloading. 826
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A railroad turn around Wye was provided at the northeastorn end of
du

ie Industrial and Supply Arca to facilitate movements of trains and cars.

Along track No. 3 from Ash Street northeasterly a troop lbading road
Ewas provided 1500 fset in length and 50 feet in width with a surfacing of
“d-inch compacted stonc:

LA spur was built in to Tent Camps Nos. 1 and 2 to serve warchouses
and other facilities,

-3+02. Drainage. The drainage conditions existing in this area
pfave been explained in Scetion I of this report. Drainage structures on
the railroad consists of two (2) treated timber trestles, designed in
P accordance with the Atlantic Coast Line's Spe¢cifications and numorous

" corrugatod iron, cast iron and reinforced concrete pipe culverts.

L-3.03. Design and Construction. The typical section for railroads
signed by the Atlantic Coast Line Railroad Company. The sub-grade
ase of the rail., Ballast consisting of
1led on the subgrade to a depth of
inches, filled to the top of the ties and sloped on a 20 to 1 slope
b to meet the sub-grads.

b In the Tent Camps 1 end 2 Aroa, the ballast was of a sclect local
“material (sand clay). First grade, 85 pounds relay rails were used in the
construction of these railrond facilities. The ‘turnouts, angle bars and
tic platos, bolts, spikes and washers were of nevw muterial. The cross-tics
L were now lo. 1, 2, and 3 mixed pine and cypress, the pine being crcosote

Ltreated, both for cross and switch ties,

: L-3.04. Summary. The total trackage and facilities installed at
| the expense of ¥he Navy Department is as follows;

Miles of track, including sidings 13.6 miles
Trestles 890 1lineal feot
Pipe culvert 2040 lincal fcet
Blectric Warning Siznals for Highway crossing 4

3 In addition to the above trackage, the Atlantic Coast Line Railroad
* Company without expense to the Governmont, laid a siding approximately

\ two thousand (Z,OOO) feet aloug their right-of-way, for the use of the
tllarine Corps in Tent Camp Noe 2. Another siding about 600 feet in length
" was also installed at the location of the turnout of the track to the

b Industrial and Supply Area. Details arc shown on the following drawingss

MB 202 Railroad Grade Revisions- Wellace Creek  Issued June 13,1541
MB 241 Railroad Tracks sl and :# 2,

Supply & Industrial Arca Issued July 24,1941
MB 242 Railroad Tracks #1 and ¥ 2,

Supply & Industricl Arca Issued July 24 1941

243 Railroad Track No. 3, Supply and
Industrial Araa Issued Aug. 7,1911
Switching Tracks for Railroads,
Supply 6?2'? Industrial Ares Issued Fob. 11,1942







MB 1236 Railroad Crossing at Highway # 24 Issued Feb. 6, 1942
: g goway 3f

Construction requirements were contained in one set of specifica-
tions and seven addenda issucd concurrently with the drawings above listed.
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& WATER SUPPLY AND DISTRIBUTION
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: and Operation.
M-16 Summary.

i

li-1. Introduction. The design of water utilities, at the outset presented
iajor problems as to the source of supply and the treatment of same. There
fiere no contowr maps available to indicate the various surface streams and

their respective catchment areas nor were there any conclusive data avail-

able covering local geological and underground water formations upon which

t-draw accurate conclusions as a basis for design.

o Information of this character had to be obtained with all pos-
}ble speed and final decisions were based upon the actual findings rather
hen upon theoretical assumptions.

The natwral resources for water supply have been thoroughly
d and studied as is fully described elsewhere in this report.

"ﬁvestigate

] The designs of the various distribution systems are in accord-
ice with standard practice except that additional precautions have been
gken to keep them in operation under all circumstances.

g

‘ The treatment and pumping plant for the Division Training Area
?sbeen designed for easy and economical operation.

i
i

t Water systems in the outlying areas have been designed along
gactly the same lines except that treatment has been eliminated.
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-2, Tent Camps 1 and 2 Water Supply, The original estimate for water
requirements for Lemp No. 1 as per preliminary réport of May 3, 1941,

addressed to Resident Officer in Charge, was based upon a total population
of 6,000,

The estimated consumption for all ordinary purposes is 120 gallons
psr capita, per day; or a tothl of 720,000 gallons.

gty ]
Fire demand wad éstimated at 1000 gallons per minute from the elev-

ated tank alone and 2000 g.p.m. total with elevated tank and pumping plant
both in operation.

The recommendations contained in this report were briefly as followsg

That an elevated storage tenk 100,000 gallons be provided on a tower

not less than 100 feet high. (A standard steel tank of this description
was later purchased by the Navy).

That a ground storage tank to hold 300,000 gallons be provided for
supplying the high 1lift service pumps.

That the entire water supply be derived from wells, the construction

details of which should be determined from the character of the formations
disclosed by test drilling.

, That water treatment may or may not be required depending entirely
upon the physical characteristics of the supply obtained.

M-2.01l. Investigation of Well Supply. Well drilling for this area

. was begun May 10, 1941, under a specification prepared in Washington, where-

. in percussion tools were used to sink & 10-inch casing and cement the lower
end of seme into the shell rock formation. Drilling was. then continued

. into the shell rock for a sufficient depth to develop the required quantity

- of water per well., Pumpage from a given well was limited to a safe draw-

fv down wherein the fresh water level was not to be lowered to such extent as

~ would permit the underlying salt water to rise or to flow in from nearby
. tidewater stream.

k. The first well, located at "A" and "lst" Streets, designated as "a"
. was drilled to 107 feet and cased with 10-inch 0.D. steel pipe. The water-
bearing rock formation was drilled to a depth of 75 feet below the casing

~ (total depth 182 ft.) and then developed by pumping with air lift. The
- production was 450 gallons per minute with 12 ft. of drawdown from static
"Q level, which stood 4 ft. below elevation 18.4 at ground surface.

- A supply of such magnitude from an open bottom well indicated a huge
. underground reservoir but unfor tunutely the quality was extremely poor due
. to high mineral content. As a matter of record the chemical enalysis is

- stated below:

U
I

Total Hardness as CaCOp, 86 p.p.m; Calcium Hardness,
iun Hardness, 46 p.p.m; Methyl Orange Alkalinity, 424 p.p
ein Alkalinity, O; Caustic Alkalinity, O; Free Carbon Dio
 Chlorides, 372 p.p.m; Sulphates, 134 p.p.m; Iron, O

l «550w

40 p.p.m; Magne-
.m; Phenolphtha-

xide, 1 p.pem;

«1 p.pem; Manganese, O,







A second well of this type designated as "D" was drilled at "A" end
("6th" Streets in which a 10-inch casing was set 110 feet below the surface
with open bottom hole drilled through water bearing shell rock for 74 feet,
meking the total depth 184 feet. This well produced 400 gallons per minute

th 2645 ft. of drawdoim, the static level being 3.5 ft. below El. 20.3
%rqund surface. The analysis of this water was almost identical with
1 nAn. :

R A ruling was made by the Bureau of Medicine and Surgery that this

Weter was unfit for humen consumption, due to its high mineral content, and

_’akcordingly, it was later used only in combination with shallow wells drill-

'i subsequently.

While the first wells were being drilled, investigations were being

made to determine the quality of water obtainable from shallower depths.

A general discussion of this matter is contained in Section M-3.03 of this

report. Findings were to the effect that water of good quality wes obtain-
feet (perhaps deeper in untried loc-
er of impervious clay between the

per water bearing formetions which prevented flow from one

to the other. These findings made it necessary to eliminate the methods

‘ed thus far and to employ drillers and equipment capable of drilling by

ftary process and installing gravel packed Sscreens where water had to be

oloped from fine sand formations.

i
s

.~ In the original set up, Wells "4" and "D" were drilled producing 850
gallons per minute of highly mineralized wetor end wolls "B", "g", tgn  nwpn
and "G" producing 505 gallons per minute of pood quality water. It will be
oted that 505 g.p.m. oquel about 720,000 gallons per day or just suffi-
sient supply for a population of 6,000 troops.. This was apparently suffi-
pient with a partial mixture of tho deep well water. Wells "BY., %o shd
"M werc constructed by setting 18-iunch C.D. steel casing to the first
8hell rock formotion and grouting the same in from bottom +o ground surface
:d then drilling through the full depth of rock below the casing. No
favel or screens were used in these three wells, Wells "E" and "g" pro-
Mee from sholl rock and sand. Accordingly, they were constructed with

vel packed screens, as describod in Section M=-3,07 of this report.,

8¢ Because of the expansion of this activity to 12,000 troops when Tent
femp No. 2 was authorized in December, 1941, it was decided to drill ad-
ditional wells to produce 950 g.p.m. or 1.37 million gallons per day.
Goordingly, Tells "HY, "%, LM and "" were sonstructed with gravel pack-
fd screens and wells "F", "I" and "k" wore drilled into shell rock forme-
bion and finished without gravel eonveloped screens.

An additional ground storage tank of 272,000 gallons eapacity and
gentical with one already provided, with all necessary piping, cross con-
ections and auxiliary equipment, together with an additional pump of same
@pacity and characteristics as specified for originel installations under
6ction 11-2.04 in this report, were constructed and installed subsequent
0 the authorization of Tent Yamp No. 2. An 8-inch feeder mein for the
urpose of supplying water to Peterfield Point and the Glider Base was
thorized later. 1he take-off for this 8-inch feeder main was at point wh
n 8-inch cross was installed at "11th" and "p® Streets.
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3 The total supply for Tent Camps 1 and 2 is now 2 M.G.D. of redasonably
P good water fyrom eleven shallow wells and 1.2 M.G.D. of highly mineralized
| water from deep wells.

. M-2.024 Transmission Mains. Transmission mains from all of the
. wells to the main pumping plant are of Class 100 cement-asbestos pipe with
~ AJiT.A. gate valves and cast iron fittings.

’ M-2.03. Well Pumping Equipment. All of the pumps are of the deep
Well vertical shaft turbine type. Wells "a", "B", "c", "g", "g", "H", "K",
¢ and "L" are electric motor driven only. Wells "D", "J", and "M" have dual
. electric and gasoline engine drive with a combined capacity of 850 G.P.M.

P or 1.2 M.G. All of the wells are comparatively close to the main pumping
. plant and are operated manually.

All date pertaining to manufacture, operating characteristics, main-
. tenance and repair of well pumps has been turned over to the Public Works
. Officer. Construction details, underground formations, yield, drawdown
. and other information for each well is shown on P.W. Drawing No. 23.

M-2.04. Main Pumping Plant. The main pumping plant, for high lift
‘_' service, was originally designed for Tent Camp No. 1, housing 6,000 troops-.
;‘With the addition of Tent Camp No. 2 provision was made for a total of
~ 12,000 troops and an additional ground storage tank and one additional high
+ lift pump were installed at the Main Pumping Plant. The principal structures
I equipment, and sequence of operation are as follows:

Well water is pumped over coke tray asrators located on the roof of
& two ground water storage tanks 50 x 50 ft. inside by 15 ft. deep, each

" holding 272,000 gallons below the overflow line. Each aserator consists of
L 5 trays 7 x 7 £t. effective surface area, placed ons above the other with
B9 inches clearance between each tray, and has a safe working capacity of
Bl M.G.D. '

“Acration was installed to remove hydrogen sulphids gas which is
i~ 3 . . p

b present in objectionable guantities in several of +the wells.

. J

L Sand traps are provided at the base of the aerators to prevent this
» material from entering the storage tank and distribution system.

s From the ground storage tanks a suction header conveys the water to
¢ three identical high 1ift centrifugel pumps two electric driven and the
. other with dual electric and gasoline engine drive. Bach pump is designed
,} to deliver 700 g.p.m. against 160 feet total discharge head, requiring 40
. horsepower. The gasoline engine is rated at not less than 55 H.P., and in-
¢ cludes underground storage tank, hand priming apparatus and all usual ac-
| cessories. The original equipment was furnished under Specification No.104
. by Wiorthington Pump and Machinery Corp. The additicnal pumping equipment
. was furnished under same specifications by Delaval Steam Turbine Company.

A cross comnection is provided between the well supply and pumps so

;f that when either or both of the ground storage tanks are out of service the
. high 1lift pumps can take suction directly from the wells.
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M-2.05. Meters. Both the raw water supply from the wells and the
discharge from the sorvice pumps into the distribution system are measured
by velocity type meters with indicating+totalizing instruments mounted on
the main panel. This equipment is manufactwred by R. W. Sparling.

M<2:06. Automatic Controls. An automatic water level control has
been furnished to start and stop the electrically driven pump so that
storage in the elevated tank can be maintained between any predetermined
limits of fill and draw. A4 float type water level control has been furnishe-
ed to operate in conjunction with the ground storage tank in which contac-
ters and circuits are provided for (a) starting one or more well pumps auto-
matically; (b) stop all service pumps when the water level in the storage
tank reaches low level and (c) to stop the gasoline engine driven pump at
low water level. This equipment was furnished under Specification 104 by
Automatic Control Company, St. Paul, Minn,

M-2.07. Chlorinator. Chlorination is effected by a solution feed
manuvally adjusted chlorinator with maximum capacity of 40 1bs. per 24 hrs.
This machine is semi-autometic, designed to start and stop when either of
the service pumps is operated. This feature is accomplished through sole-
noid valves placed in the water supply line to the chlorinator with one
solenoid in each pump circuit. This equipment was furnished by Wallace and
Tiernan Company and is designated as Type SeAeSeVells B

4-2.08. Distribution System. The entire distribution system is
constructed of Class 150 cast iron pipe with A.W.W.A. specification gate
valves and fittings. Fire hydrants are compression type conforming with
AlW.A. specifications and Fire Underwriters requirements. In general
the pipe sizes were held to a minimum because of -the temporary nature of
the project. Feeder Mains are 8-inch diameter with 6-inch grid system
in Ceamp No. 1 and the same design was carried out for Camp No. 2 except for
8 short stretch of 10-inch pipe extending southerly in "A" Street from the
mein punping plant and easterly in "7th" Street to "C" Street to connect
with the distribution system in Camp No.'2.

This was done in order to effect proper hydraulic balance between

. the two activities and their respective elevated storage tanks.,

The systems in Camps 1 and 2 are designed to provide ample domestic
flow and 1000 ge.p.m. fire flow in both camps simultaneously. i

In addition to the above an 8-inch cast iron feeder main with takeoff
at 8" x 8" cross at corner of "11th" Street and "p" Street, was authorized
subsequent to authorization for Tent Camp No., 2. This main was constructed
for the purpose of furnishing water to Peterfield Point and Glider Base
Areas.,

-2.09. Elevated Storage. Two identical elevated steel water tanks
of 100,000 gallons each on 152.5 ft. towers provide about 60 1lbs. working
pressure. One tank for Camp No. 1 is located south of "6th" Street back
of the Supply Area. The second tank for Camp No. 2 is located south of "F"
Street between "10th" and "11th" Streets, The elevation of the overflows
on both tanks was specified to be 168.00. Both tanks were furnished and
erected by R. D. Cole Manufacturing Company, Newnan, Ga.
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M-2,10. Future Water Treatment. Considerable discussion has been
d between the Navy Bepartment, Marine Corps and Architect-Engincers rela=
ve to iron removal and softening of the water supply for Tent Camps 1
¢, The Navy Department has expressed opinion to the effect that the
uality of the water should be satisfactory for the purposes intended,
While the Marine Corps states that the high mineral content is objectionable

rénd is causing costly maintenance because of deposits in hot water heaters
land other mechanical equipment.

At the time of writing this report decision as to whether or not

treatment is to be provided depends upon the chemical analysis of wells
" illed but not yet in operation.

In the meantime, experimcuts are being performed in which "Micromet"
8 being introduced into a water heater to determine whether or not such
treatment will satisfactorily prevent the coating of hot water coils and
Other difficulties with mechanical equipment., As directed by the Officer
L Charge complete construction drawings Nos. T. C. 126 to 135, inclusive,
ated October 7, 1942, together with Specification No. 170 covering all
ructures, equipment and appurtenances have been turned over to the

icer in Charge in the event that a treatment plant is authorized f‘or
nt Cemps 1 and 2.

i-2.11. Summary. In order to give a clear picture of the final

' iructures and equipment after Tent Camp No. 2 was added, the following
;} mrary is givens

Shallow Wells constructed by Layne Atlantic Company of Norfolk, Va.
B. ¢, E, ¥/, G, H, I, J, K, L, and M with a total capacity of 2 M.G.D.

Deep Wells A and D with a total cupacity of 1.2 M.G.D. were -drilled
/ Vlrglnla Machinery and Well Company.

.ﬁr There are two concrete ground water storage tanks complete with

Pators and sand traps, each with a capacity of 272,000 gallons or 544,000
llons total.

Three high 1ift pumps are each rated at 700 G.P.M. against 160 ft.

Iwo units, one single electric drive and one dual drive were manu-

red by Worthington. The third unit is 'single electric drive manufac-
red by De Laval.

The interconnecting piping between the storage tanks, wells and

ps is so arranged that either one or both tanks may be put out of service
ifiout shutting down the plant.

No additional chlorinators or automatic equipment have been added.

Division Training Area.

- M=3.01. Design Basis. The originel estimate for water requlrements
the Division Training Area, as per preliminary report of June 16, 1941,
aed upon & total population of 12,500 including four Regimental Arecas.
i
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gpital and Residential areas. The normal consumption of water was esti-

.‘d at 120 gallons per capita per day for all ordinary requirements in-
ing boiler plants, laundries, refrigeration and other uses. Based upon
figure, the total normal demand was 1.5 million gallons per day.

M-3.02, Investigation of Surface Supplies. Investigations for ade-
late sources of water supply‘ Webe befrun promptly after the arrival of the
igineering force. These 1nvestigatlons included thorough field inspection
d flow gaugings of numerous surface streams, also laboratory examination
? water samples to determine the chemical content and other characteristics.

‘ All stream gaugings were made by the U. S. Geological Survey who were
0: t cooperative in rendering this valuable service.
o

: The first gaugings were made between April 27 and May 21, 1941, of the
lowmg streams:

Z

Cypress Creek, at Chinquapin, Duplin County.

New River, near Gum Branch.

Chapel Run, near Catherine Lake.

New River near Richlands.

N. E. Cape Fear River at Chinquapin, Duplin County.
Muddy Creek, at Chinquapin, Duplin County.

During the period of these gaugings there was little precipitation
d as a result the flows decrsased to such extent that, of the local
eams, only New River, near Gum Branch, remained as a possibility, the
imum flow as of lay 21, 1941, being 11.7 C.F.3. or 7.55 million gallons
r dey. N. E. Cape Fear River had adequate flow but was too far distant
r immediste consideration. : :
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These gaugings, although they were taken over a short period of time,
we valuable preliminary information when correlated with the official
nfall records. It was at once apparent that under moderate drought con-
ions, all of the streams in guestion show marked decrease in flow within
very short period after deficiency in rainfall occurs.

In view of the unsatisfactory findings regarding the flow of surface
freams and because of the urgent nccess1tj for immediate water supply for
pnstruction purposes, our efforts were directed to a study of underground
ter supply from wells. This topic is fully discussed elsewhere in this
ort.

R G e S

The gauging of surface streams was continued in accordance with the
ma tabulated below. These data are presented for such use as may be
drranted in the future and with the full knowledge that the final selection
wells for permanent water supply, as against surface streams, may be
gestioned by interested persons.
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Stream & Location Disch. CFS Disch M.G.D.

29-41 Cypress C'reek near Chinquapin - 323,
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| Date  Stream & Location Dischi CP§ = Disch. M.G.D

4-29-41 1luddy Cr. at Chingquapin 59.8 38.60
5-21-41 .5 0.32

4-30-41 Chapel Run near Catherine Lake 20l 3.88
5-21-41 1.83
62441 1.95
9223 -41 1.19

4.30-41 New River near Richlands 16.60
5-21-41 s a Owd T
5'24"4.‘1 @ 1055

4-29-41 N.E. Cape Fear River at Chinquapin . 338.00
5-21-41 : . 26480

9-24-41 Trent River above Trenton 106 6.68

¢ 4-30-41 New River near Gum Branch 95.6

- 5-21-41 i 1349

7-31-41 14.8

. 8-14-41 10.6
. 9-16-41 6.48
- 9-23-41 ek : 4.44

- 8-14-41 Northeast Creck near Kellum 5.74
- 9-23-41 .84

| 8-14-41 Little N.E. Creck near Piney Green 2.96 "

3 8=14-41 Wallace Creek at Mumford's Mill 34886
 9-23-41 Tide

8-14-41 Southwest Creck at Mortons!' Mill 1585
; 9-23=-41 .82

3=31-41 Bryces Creek near Riverdale Dl

| 9.24-41 Vhite Oak River, 1 mi. N.E. of Belgrade 1.58
i (above Stone Quarry)

1 9-24-41 Vhite Ogk River, S.E. of Rt. 17 below  4.43
Belgrade including discharge from Stono
Quarry

# By preliminary report of June 16th, directed to Resident QOfficer in
i Charge, we evaluated ths cost and merits of securing water supply from
- Now River.

3 The point selected for the intuke was about 3- 1/2 miles south of the
keoun't:y road leading from Gum Branch to U. S. Highway 258.

The development of this source of supply included intake structures,
pumplng plant and 13 miles of 24-inch transmission main at a cost of
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Tent Comp Arca were finished in accordance thoerewith. All main supply
Wells drilled later are of gravel wall construction, drilled by rotary
process . ; 7 .

‘ The change in drilling methods and in the construction of individual
Wells together with estimated yiéld, drawdown, enalyses, and other perti-
ment facts is fully described in g report from the Architect-Zngineers to
ithe Officer in Charge, dated Oct. 3, 1941,

This report is repeated, below, to such extent as is necessary to
'give o clcar wderstanding of the subject;

October 3, 1941
Resident Officer in Chargs, Marine Barracks, New River, NC
Carr and J. E. Yreiner Co.
Water Supply, Main Area.

] "In connection with the development of water supply for the

Division Training Area, the fo llowing operations have been carried out to
date ;

Four test wells, drilled by cable-tool or prcussion methods have
tbeen installed within the general area to be occupied by the Marine Barracks

nd associated activities. This work was begun in February, 1941, and

erminated in May. Information covering these wells is contained in our
(freliminary Report dated June 16, 1941 .M ;

; "A brief summation of the rosults is again stated for ‘convenience -

' Well No. 1. Location one helf mile south of Jacksonville Cemetery near
llontford Londing, depth 2274 ft; Coquina rock penctrated for depth of 30.5
ift; yield 150 'G.P.M. with 15 ft. draw-down. Chlorides 28.3 PeDom,

%est Well No. 2. Location on Paradise Point Road 0.4 mile east of lew
River, Depth 265 ft; Coquina rock penctrated for depth of 35 ft; yield 420
1G.P.M. (questionable) with 19 ft. drawdovn. Analysis shows Chlorides 126
ip-p.m.

‘:Test Well No. 3. 8,000 ft. inland from Hadnot Point. Depth 325 ft. Well

,‘Tinished in "grenite rock with sand and water pockets". Analysis showed
*Chlorides 580 p.p.m.

g "An attempt was recently made to obtain water from this well for con-
struction purposess When put into operation it sanded up immediately. The
Lequipmont was removed and the well bailed and drilled out to a point below
3the bottom of the casing. The well terminated in gray and black sand come
‘monly knovn as "salt and pepper'. No traces of "granite rock" were found.
i This well now yields about 100 GeP.M. of highly mineralized water, "
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3 655,000. This report evaluated the merits and cost of securing water
} Swply from the only local stream which at that time appeared to have suf-
| ficient flow to warrant consideration.

i These calculations were upset by subsequent gaugings which, from Sept.

P4, 1941, to Sept. 23, 1941, showed a decrease in flow from 6.85 11.G.D. to

$ 2,86 M.G.D. &t that time the cumuiative deficiency in rainfall since Jan.

* 1, 1941, was over 4.56 inches. On Sept. 29th, a second report was submitted

- to the Officer in Charge covering all streams gaugings made subsequent to

Uune 16th, as listed above and in addition, we made a thorough inspection

- of White Oak River and Hunters' Run catchment areas to determine whether or

| not these streams were worthy of consideration. It was found that neither

P stream had sufficient flow to warrant further study. :
Investigations were also made of Trent River above the town of Trenton.

" This stream was gauged Sept. 24, 1941, and showed a flow of 6.85 M.G.D.

The air line distance from this source of supply to the Marine Base is

‘about 24 miles.

1 N. E. Cape Fear River is known to have sufficient run-off for adequate
"&upply but is 35 miles distant from the larine Base.

2z These two sources of supply were given careful consideration but were
}ﬁiscarded as the estimated cost greatly exceeded the funds available; also
Pthe length of time required to plan and construct facilities for using

" either source would have extended far beyond the time allowed for obtaining
“ water for construction purposes and troops.

s ——— e ==

' The taking of water supply from a point 24 to 35 miles distant has
. obvious strategiv faults, from the standpoint of vulnerability end main-
. tenance.

g
|
'i
il
!

j Regardless of the morits or faults of surface supply as against well
| supply, the available funds and time limit were the controlling factors.

! Accordingly, wells were selected to meet present requirements and surface
supply was left for future considoration.

M-3.03. Wells-General. On April 16, 1941, ond prior to coming to the
| llarine Base we VIsitod the office of the Senior Geologist, Washington, D.C.
* and obtained such information as was readily available on underground water
¢ supplies within the Coastal Plain of North Carolina.

On June 9, 1941, we received from the Officer in Charge a 26-page re-
L port preparcd by the U. S. Geological Survey, dated May 20, 1941, entitled

| "liemorandum in Regard to Ground-water Supplies in Vieinity of Jacksonville,
‘N, C." by David Thompson. This report mentions four test wells which had
iboen drilled or were being drilled on the Marine Base Reservation between
March and May 20 and discusses very thoroughly the geological formations, oe-
Lcurrence of water, quality of water, safe rate of drawdown, need for addie
itional information, ground water levels and general considerations. The re-
port also contained chemicsl analyses of water taken from the test wells
\drilled on the Reservation and fromwells in the test wells drilled on the
Reservation and from wells in the general vicinity of the Marine Base.

The original specification for the drilling and construction of wells

prepared by the U. §. Geological Survey and the first two wells for the
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“The second rotary drilled well is located on northwest side of Main
cess Road near Cedar Street, in the Supply Arza. Depth 195 ft; yiold
%0 g.pom. with 32 ft. draw-down. This well penetrated one consolidated
yer of Coquina rock from 90 to 100 ft. below the surface. The other
‘Water-bearing material is sand or shell rock and sand in unconsolidated
;:1ayers. Analysis shows water of good quality, with Chlorides 16 PeP eIle
" Iron 0.7; soap hardness 180, "

& "Ihis well and the one in the Housing Area will be used immediately
*for construction purposes."
B

"Review of the foregoing data shows several interesting points.

1. The so-called Coquina rock formation is by no means continuous as

" a consolidated formation. Apparently there are areas of appreciable
extent where this formation does not occur, except in loose and compara-

t tivoly shallow layers mixed with sand,

2‘. 0f the wells drilled, the chloride content has increasced with the
depth. This holds good for the Tent Camp Arce where the 70 ft. wells
P average 16 p.p.m. as against 400 p.p.m. for wells drilled to 180 ft. depth.,

' 3. There is in the Tent Camp Areca an impervious layer of clay between
. the upper and lower water-bearing formetions. Pumpage tests conducted to

' date show no cvidence of exchange of water between the two.

E 4. High chloride content has not been obtainecd within the Division

b Training Area from wells finished above the 250 ft. level. Fairly high
§ concentration appears below ths 300 ft. level. Data is now being collected
. for the purpose of establishing, if possible, the relationship between
\ depth below normal water table and chloride content.

+ From information obtained to date covering underground formations
| within this area, it is not helieved possible to develop adequate water
| suwpply from consolidated Coquina rock formations alone, as recommended by
. other authorities and in accordance with usual practice within the Coastal
Pla;in region. This method may be used where conditions are favorable, but
~ it has been clearly demonstrated that for local development, waterbearing
- sands must be largely depended upon for adeguate yield.

! 6, In order to accomplish the desired results, gravel-packed wells must
§ be used as the formations are gensrally of fine sand which will not permit,
| open bottom construction and which will either clog or enter screens with-
' out gravel packing. "

Recommended Design

"For the Division Training Area, including Residential, Industrial,

| Hospital and associated activities, with a population of 12,500 and an

| average estimated water consumption of 120 gallons per capita per day, the
| demand will be 1.5 M.G. The average will be exceeded by periodic peaks

| caused by hot weather, fires, increase in population or other reasons,

- which will approximate 50% above normal average of 2.25 M.G.D."
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fest Well No. 4. Location southwest side Piney Green Road about 8,000 ft.
outhwest of' Supply Arca. Depth 567 ft. No waterbearing rock formaetion
Was penetrated.  The well produced 50 G.P.M. with 125 to 150 ft. drawdown.
dnalysis was not made. None of the above wells will be considered for
‘permenont use. "

"Since the original test wells werc drilled, two additional "cable-tool
1s" have been sunk, one 520 feet deep, locatcd on the southeast side of
¢ main access road near the northmost corner of the Supply Area. The
8o-called Coquina rock was encountered in shallow layers with alternate
layers of sand, clay, loose shell beds and conglomerate. The underground
formations wore generally saturated with water, which, for cablc=tool
drilling, necessitated driving the well casing 10 feet or more in advance .
of drilling and bailing. This well did not penetrate any consolidated

ell rock or other formation suitable for the development of an "open

ottom well", Visual inspection of the drillings indicated that worth
‘While yield could not have been developed, at this location, by other than
gravel packed scresn construction."

‘- "Drilling at this site was abandoncd September 25, 1941. 4nalysis of
‘;_he water shows 5,000 p.p.m. of Chlorides, making the well unfit for use."

& "A sixth cable-tool well was drilled at the location of the R.E.A.

p Power Plant southwest side of Route 24, about 1400 fset southeast of North-
6ast Branch of New River. The underground formations are understood to be
gomparable with those described above. At a depth of 588 feet the well

Was pumped at 4 gallons per minute for 13 hours and a water sample was

ithen collected. The analysis September 4, 1941, showed total alkalinity,
520; Chlorides 2450; Sulphates 786; Bicarbonates 440; Sodium 2118; all
results being expressed in parts per million. Obviously this water was

fit for use and the well was abandoned. "

"A gravel-packed well is being constructed at this location, but no
information has been received covering further details."

"A seventh cable-tool well was drilled to a depth of 103 feet for t-:
0.C.C. Camp located on the north side of Northeast Branch, about two miles
upstream from Mumford Point. This well penetrated Coquina rock from 46
ito 75 feet depth. The hole below 75 feet was filled with gravel. The yield
was 108 G.P.M. with 9 ft. drawdown. Analysis shows water of good quality:
iChlorides 13 p.p.m; pH 7.8; Iron 0.20." ;

I

!

been constructed as follows;

One well located on the northeast side of Route 24, about 6,000 feet

3
;|
®  "Two rotary drilled wells with gravel -packed screens have recently
1

outhwest of Northeast Branch, to serve the 700 Unit Hous ing Development.
g{a is well penetrated shell rock from 99 feet to 132 feet. Drilling was
‘continued below the rock, threugh sand and clay to 153 ft. The hole below
\the rock was plugged as the lower formation appeared questionable, Ground
‘level at this well is 33.0 ft.; static water level 16 ft.below surface,
‘tield 200 G.p.M. with 14 ft. draw-down. Quality of water good: Chlorides
(13 p.pem.; Iron 0.7 and pH 7.8."
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"inder any conditions a reasonable amount of reserve should be avail=-
able, in excess of the expected peaks, so that certain units may be out of
scrvice for maintenance or repair. Under these conditions the total
¢ development of water from wells should be made on the basis of 3 M.G.D.M

b/

"Development of the supply from underground sources is predicted upon
the followingy ;

Average annual precipitation, 50 inches, equivalent to 870 million
gallons per sq. mile. Of the total rainfall, it is assumed that 25%
. remains within the depth limits of the proposed wells, after deducting
. run-off, evaporation, and transpiration. This figure is believed to be
very conservative as in actual practice this type of terrain should yield
40% or more of the average annual precipitation. In view of the danger of

salting from beneath, it is ungestionably wise to keep the draw-off within
safe limits "

"On the basis of taking 25% of the annual precipitation, the daily
yield will be 600,000 gallons per square mile. We have previously indica-
ted an average required pumpage of 1.50 1£.G.D. with a maximum of 3.00 M.G.D.
. To meet the 1.5 M.G.D. demand (1042 G.P.lM.) five wells will be roquired at
. 28 G.P.M. each, spread over an area of 2.5 square miles. To meet the
| 8.00 M.G.D. demand (2080 G.P.M.), ten wells will be required, with an area
. of 3.84 square miles. The above figures are all on a 24 hour operating
. basis for the total respective outputs. If development is made on the

1 average daily consumption,

| basis of 3.00 M.G.D. maximum, then for 1.5 M.G.D.
. the pumps would operate 12.0 hours."

"It is recormended that 10 wells be constructed for immediatc use and

| that the yield per square mile be limited as closely as possible to 600,000
. gallons per day."

; "It is furthor recommended that all futwe wells be constructed by
; rotary drilling methods and thaet gravel enveloped screens be used through-

- out, unless special underground conditions warrant some other type of con-
| struction.®

- "If this project is carried out on the basis of our recommendations,
‘We belicve that an ample and dependable supply of watcr can be developed.
' The cost by this method will be appreciably less than for obtaining ‘an
‘equivalent amount of water from surface sources."

i M-3.04. Wells Constructed for Division Training Areca. The recommen-
idb.tions_contained in this report were accepted and the work proceeded
8ccordingly, except for minor changes to suit local conditions. The total
fiumber of wells was later increased to 16 and finally to 21 as mentioned
er in this report. The proposed location and spacing of wells for
ediate and future construction, together with the transmission mains,
48 shown on M. B. Drawing 521, approved October 2, 1941. This plan was
barried out as to its general intent for ten wells in Group "A" and six
lells in Group "B". Well Group "C" was relocated as mentioned later. The
rilling of permanent wells within the Division Training Area was started
about the middle of September, 1941, and the first 10 wells, Nos. 1 to 10,
lusive, in Group "A" were finished about the middle of April, 1942,

"
P I
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" The wells in this group run from 150 ft. to 210 ft.deep and have a combined
. yield of 3.096 M.G.D. Complete data covering location, spacing, trans-
. mission mains, yield, and other details are shown on M. B. Drawing No. 1500,
The total elapsed time does not represent actual working time on the
¢ first ten wells, as the drilling equipment was moved to other locations and
. back again as required to cover all of the activities where water was most
urgently required for construction purposes.

, The drilling of five wells, Nos. 11 to 16, inclusive, in Group "B"
. Was started the middle of April 1942 and was completed the latter part of

. July 1942, The wells in this group range from 150 ft. to 190 ft. in depth
. and have a combined normal yield of 2.0838 M.G.D.

1 Data showing location, spacing, transmission mains, yield and other
. details is shown on M. B. Drawing 1500.

_ With the completion of the ten wells in Group "A" and six wells in
troup "B", the total supply will be 5,17 M.G.D. Under normal conditions

. this will be sufficient supply for the Division Training area, with a pop~-
. ulation of 20,000 including the Hospital and all associated activities con-
| nected with this source,

¥ However, at a conference between representatives of the Navy, Marine
. Corps, and Architect-Engineers held in. July, 1942, the sufficiency of the
. water supply to meet demands of greatly increased personnel, fires and o<her

1

»' abnormal conditions was discussed and it was decided that additional reserve
. should be provided at this time.

4 On July 27, 1942, we prepared an estimate for five additional wells
* in Group "C", including pumps, houses, transmission mains, electrical
- service, roads and miscellaneous, in the amount of § 125,000.

Authority to proceed with the five wells in Group "C" was given on
‘August 12, 1942, and the drilling was started at once. The location,
- spacing, and transmission mains are shown on M. B. Drawing 1500. Well Growup
10" consisting of Nos. 17, 18, 19, 20, and 21 were constructed as previously
‘described except Well 20, which was constructed by setting and cementing
‘in place on top of rock formation an 18-inch casing, and drilling to water-
bearing formation. This well has no 8-inch casing, no screen and no gravel.
‘The total quantity of water derived from these five wells is 1.58 G.P.D.
fiaking the grand total of 6.77 G.P.D. for the Division Training Area ex-
‘elusive of high lift emergency wells described later in this report.

M-3.06, Emergency High Head Wells. In order to insure adequate water
supply for the Officers' quarters Arca, in the event that the long single
line of transmission main serving that area should fail or be shut down for
fepairs, Well No. "R" was drilled near the site of the elevated tank. This
well is equipped with both electric and gasoline cengine drive for 250 G.P.M.
delivery into the distribution system, against full tank pressure. No
treatment is provided other than chlorination.

3 In order to insure a supply of water at all times for the Hospital
prea, Well "Z-1" was drilled. This well is equipped with both electric and
gasoline engine drive, for delivery of 100 G.P.M. into the distribution
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| system against full tank pressure. No treatment is provided other than
" chlorination.

E M-3.06. Well Construction. All of the wells within the Division
- Training Area, with the exception of Well Wo. 20, Group "C", which was

* constructed as above noted, are of the gravel wall type and all wells in
. this Areca were constructed by the Layne-Atlantic Company of Norfolk, Va.
3 The construction details are as follows:

k. A test well 2 inches dismeter was drilled near each permanent well

" lpcation and all strata penetrated were carefully examined and logged.

- Wiater samples were obtained and analyzed for mineral content. If sufficient
' water bearing material was found at a given location, the permanent well
‘was drilled there. If not, a new site was selected. Rotary drills wers

- used with clay slurry circulated through the drill rods into the well to

l seal the side walls and prevent caving. The slurry continuously overf lowed
tho top of the well and was eirculated through a ditch at ground level, the
“diteh following a circular path of sufficient length, from the well end
Fback to a sump pump, to permit all drillings to settle out of the slurry.

- The slurry was repumped into the well to maintain an interrupted flow. 4

§ hole about 24 inches diameter was drilled to the first hard clay or rock
‘stratun and an 18-inch standard weight steel casing was centered therein
‘and grouted in place from bottom to top. This operation was carried out by
‘welding o steel plate over the top of the casing through which a 4-inch
‘grout pipe was cxtended to bottom of the hole. The casing was first pumped
Bfull of clay slurry, the air being released at the top, and pure cement
i._grout was then pumped through the 4-inch pipe to the bottom of the holec.

' Sufficient pressure was maintained to force the grout up between the
‘earth ond cas ing from bottom to ground level so as to provide a solid and
‘umniform cement encasemont around the 18-inch casing. After the cement had
'set, drilling was continued for the full depth of the well, as previously
‘determined by the test well. All strata penetrated during permanent drill-
\ing were cxamined and logged.

The hole below the: 18-inch casing was drilled with a 17-1/2 inch rock
4 tube consisting of 8-inch standard
ight steel pipe with 8-inch shutter type silicon bronze screen sections
{iron scrcens were used in the last wells drilled) spaced to coincide with
the main water bearing strata was centered in the hole and completely en-
Yeloped with gravel. The gravel used was of 1/8 to 1/4 inch size, expecial-
ly selocted and graded. The gravel was pumped into the well, with water,
wmder 40 to 50 lbs. pressure until the space between earth and well tube
(pipe and screen sections) was .completely fille¥ from bottom to ground
surface. Aftor gravelling had been completed, each well was pumped at a
igh rate to flush out fine sand and the clay slurry used in drilling, 1In
many instances wells were of necessity put into operation before being
fully developed, and consequently, they were not free from sand and turbid-
ity. ‘this type of well invariably requires a considerable amount of devel-
)pnent before reaching its maximum rate of production and efficiency. De-
velopment consists of pumping to waste with frequent starting and stopping,
the pumpage rate to be somewhat in excess of that selected for normal oper-
ation., Any well on the project which shows sand and Jor turbidity should
© put out of service and be properly developed before being turned into
e distribution system. -
E =34 3=







M=3.07. Well Pumping Equipment. All of the wells are equipped with
p well turbine pumps of conventional type manufactured by Layne-Bowler,
; s, Memphis, Tenn., Peerless Pump Division, Food Machinery Corporation,
pton, Chio, and Worthington Pump and Machinery Corporation. Certain of
@ wells are equipped with gasoline engine auxiliary drive as follows:
8 1, 3, 8, 10, 13, 17, and 21, The combined capacity of these dual
dven wells is 1750 G.P.M. or 2.52 M.G.D.

. All of this equipment is designed for low head duty to pump the

ted capacity of each well through the softening equipment at the water
gatnent plant. As an actual example, Well No. 1 is rated at 250 G.P.lM.
binst a total discharge head of 75 feet. The total head is the result of
ted conditions as follows: Pump base, El. 26.40; water level in well,
1250 G.P.M. discharge rate, El. - 16,60; friction loss in transmission
an at 5 M.G.D. maximum flow, 13 ft. Elevation at point of discharge
icluding friction loss through softeners) is 46.0. The total head is
wiously the difference between the water elevation in the well and the
evation at the point of discharge, plus the total friction loss in pipe
nes or - 16.0 to + 46 = 62 ft. plus 13 ft. friction = 75 feet. In some
gtances the heads called for in the specifications are slightly more or
86 than the computations actually show, This was done to allow for
ound water recession in instances where the well will stand additional
ping.

In other instances, figures were altered slightly in order to mect

m conditions of stock pumps. In all cases the pumps were specified to
t maximum head conditions which will occur only when 5 M.G.D. are being
mped to the treatment plant. When less than 5 M.G.D. is being pumped
frlctlon loss in the transmission mains will decrease proportionately
d the pumps will increase in their respective discharge rates and draw-
M. In some instances the over-pumpage may become dangerous because the
Wering of water levels in the wells, to a point in excess of that recom-
ed, if carried on for any appreciable length of time will invite con-
ation by the underlying salt water. This difficulty was forescen at
6 outsct and numerous manufacturers of regulating valves were contacted
i} effort to obtain a satisfactory rate-of-flow controller, by means of
qh the rate of discharge of each individual well could be exactly main-

ned, regardless of the variation 1n discharge head. The apparatus
Qred is expensive, costing about § 400.00 per unit, exclusive of labor
qsxmad:er'lanls for installation.

1§ The manufacturers questioned the operation of their respective equip-
*! for this service because of the likelihood of eir binding, freezing,

d demage from sand or minerals contained in the raw water supply. In
gr to overcome the tendency of the respective wells to overpump, during
iods of less than peak operation, each of the three water softening
ﬁs at the treatment plant is equipped with a rate-of -flow controller
gh will limit the water received to 1 M.G.D. with optional plus or minus
iatlon.

These controllers will act as a*brake to throttle delivery from the
lls end should cause sufficient back pressure in the transmission mains
prevent overpumping of the respective well groups, provided the required
mber of wells are always put into operation to provide for surplus. If
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there is a deficiency from the wells, for a given rate of plant operation,

the controllers will remain wide open and there will be no throttling action.
conmendations for the operation of the system are described in detail

nder "Operation of Well System", Scction M-3.11.

y M-3.08. Well Transmission Mains. The entire system of wells dis-
he.rge by groups into branch collecting sys tems leading by the shortest
routes to the transmission main located along the west side of the Main
Access Road. Cement-asbestos pipe has been used throughout for conveying
water, excepting the individual pump connections which are cast iron.
Hon-motallic pipe was selected for several reasons. It was more readily
obtainablc, more economical, was not a strategic material, has high initial
carrying capacity and will maintain this capacity due to its non-corrosive
quality, Valves and fittings in well transmission maeins are cast iron,
dmerican Water Works Specification.,

. In general, the transmission main to the plant is capable of deliver-
ing 5 14.G.D. with a friction loss of 4.09 feet per 1000 feect of pipe, based
pon C = 120, as applied to Hazen & Williams formula and hydraulic tables,
This spplies to the 18,825 ft. of 18-inch main from Well 13 to the treatment
plant, The smaller branch mains are sized for head losses of 4 ft, or less
or 1000 feet of pipe with the obvious- result that the head and power to
operate increases with tho distance from treatment plant to a given well.

~ Complete details of Vell Groups "M, "BM, ang ugn, showing pipe siszes
nd distance between wells, together with valves and fittings, are shown
i I« B. Drawings Nos. 803, 566, 567, 568, 577, and 539, respectively.
iransmission of Groups "A", "B", gnq "CY, together with all outlying areas,
i§ shown on M. B. Drawing No. 1500. 3

M=-3.09. Air Valves. It is the intent and recommendation to install
utomatic air rsloase va ves at all summits along the transmission and
rench mains serving the well system as covered under Water Distribution
pecification No. 501, Paragraph 31, This equipment is absolutely essential
'order to maintain proper carrying capacity in the mains and branch lings,
f.the pipes are permitted to become air bound the friction head will in-
rease to tho point where the flow will be greatly curtailed,

, M-3.10. Remote Control of Wells. The individual wells, for the

irpose of ecfficient opcration, are sub-grouped to produce water in incre-
ents of 1 M.G.D. BEach sub-group is controlled by an electric carrier wave
drouit operated from the main treatment plant, The carrier wave circuits
re specified to operate as follows; Well Group "A" consisting of ten wells
8 sub-grouped to operate on four independent circuits, namely - :

Circuit No. 1 Wells 3, 2, and 10 to produce 0,936 M.
Circuit No. 2 Wells 1, 7, and 6 to produce 0.936 1.
Circuit No. 3 Wells 8, 5, and 9 to produce 1,008 M.
Circuit No. 4 Well No. 4 to produce 0.216 M.

G
G
G
G

D
D,
D
D

. Well Group "p" consisting of six wells is sub-grouped to operate on
iree independent circuits, namely -

8 IVIOGUD-

Circuit No. 5 Wells 11, 13, and 15 to produce 1,
1400 NeG.Ds

Circuit No. 6 Wells 12, 14, and 16 to produce .
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This schedule was prepared before the wells in Group "C" were drilled,
nd developed, therefore the manner of remote control grouping cannot be
6termined at this time. Final development of wells in Groups "A" and "B®
?8 not been campleted. For thése reasons it is probable that the schedule
or these groups as shown will be subject to revision as to grouping, etc.

Attontion is called to the fact that the wells are sub-grouped in such
nner as will provide for the widest consistent spacing between individual
mits. This for the purpose of avolding concentrated pumping over any
iven area and to spread the draw-off to as large an area as practicable.

, Technical data covering the carrier wave circlits is contained in
ecification No. 509, »

The location of wslls and schedules of remotsc control ars also shown
M. B. Drawing No. 1500.

M-3.11, Operation of Well System. The exact operation of the well
ystem, which will cventually inolude 21 wnits in Vsll Groups "A", "B", and
" can be esteblished only after the system has been in operation for a
fficient length of time to determine the actual characteristics of the
rious well groups, sub-groups, and individual wells. The chemical char-
teristics of any given sub-group, main group or combination of groups is
iy important and must be carofully determined and recorded at the begin-
ng of tho operation. The chemical characteristics must be checked carc-

lly thercafter at frequent intervals for proper control of the softening
ant and treatment process.

The following sugges'ﬁions and recommendations are offered to assist
0se who will have charge of the woll supply.

Before going into specific details, it is appropriate to point out
At the water system is an extremely important utility and accordingly,
‘deserves the most careful and painstaking opcration and maintenance,
iy men vho are thoroughly qualified by prior experience to obtain the
8t possible operating results and efficiency should be assigned to oper-
@ this utility, as by no other meanscan the desired results be obtaincd.

M=3.12, Adjustment of Pumpage Rate and Drawdown. The first important
justment to bG madc is Tho regulation of cach well in any particular group
b-group to discharge its rated capacity at the recommended drawdovm.
drawdown should be held to safe limits, meaning that where the well log
WS, say —33.0 as the drawdown elevation for Well No. 3 when pumping 250

Wy, the water level should in this case not be drawn down to a lower

8l as this particular well is situated near New River where contamination
salt water is much more likely to occur than in some other well which
;ated further away from salt water. Accordingly, the final adjustment
each well in a given group should be based upon common sense practice

il regard to the physical conditions as existing at the time the adjust-

b is made. It is entirely possible that recession of ground water level,
sed by drought or pumping, may necessitate periodic changes in rates of
page wherein some of the wells may be throttled to less discharge while
rs may be increased. ol
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As a basis for final adjustment of the individual wells, it should be
noted that the water softeners and filters at the main plant are in 1 M.G.D.
‘mits with a total capacity of 3 M.G.D. Accordingly, the remote control
roeuits, previously described, are arranged to supply water to the plant

in 1 M.G, increments.

I The operation of the wells and treatment plant should be at 1, 2 or-
¥ million gallons per day and no attempt should be made to split the oper-~

P

ation into fractions of the stated increments.

The regulation of wells for maximum drawdown and rates of discharge
45 closely correlated with the operation of the treatment plant from several
important standpoints; namely, the friction loss within the pipe lines at
:Qrious rates of flow will vary considsrably depending upon how the three-
Well sub-groups, each furnishing 1 M.G.D., are combined in order to supp ly
1 M.G.D., 2 MuG.Do or 3 M.G.D. The friction loss, in turn, will be an
‘f; ppreciable part of the total discharge head of a given pump and will greate-
Iy influence its adjustment. Therefore, all pump adjustments must be made
in accordance with a definite prearranged program of plant operation. For
example, in Well Group "A" there are 3 sub-groups each capable of deliver-
ing 1 11.G.D, and one well by itself which will deliver 0.216 M.G.D. The
first stop in well regulation will be to sclect a sub-group to deliver 1
U.G.D, through the trcatment plant.
Select Circuit No. 1, Wells 2, 3, and 10 and regulate ecach discharge

ve sothat the maximum recommended drawdown is exceeded by, say, 3 feet.
fhis is necessary as the friction loss will increase when 2 or 3 M.G.D.
are being delivered. Noxt turn on Circuit No. 2, Wells 1, 7, and 6 to
deliver 2 M.G.D. to the plant, and adjust each discharge valve to exceed
the recommended drawdown by, say, 2 feet. Check wells 2, 3, and 10, Circuit

+ 1, and note carefully the drawdown which occurs with 2 M.G.D. rete of

scharge, plus or minus, as indicated by the plant meter. Repeat the
entire operation for Well Circuit No. 3 and note the drawdown produced in
all of wells with a discharge rate of 3 M.G.D. Any deficiency in flow,
regardless of whether 1, 2, or 3 M.G.D. is being pumped, can be augmented
by Well No. 4 on Circuit No. 4.

,. The above routine must be carried out in substance for Well Group "B"
and also for Group "C" when the same is completed.,

4 The example above ‘cited, for Group "A", is given for the purpose of
explaining the general procedure for the rogulation of wells, in order to
Seoure proper operating results. At the date of writing this report the
treatment plant is incomplete as is Well Group "C", and the transmission
mein thereto. It is probable that final development of wells in Groups "A"
and "B" will require readjustment of grouping in those groups. Accordingly,
it is impossible at this time to give explicit directions for well regula-
tion., The procedure given is for general guidance only and it may be en-
f‘ ely possible after the system is put into operation to improve upon the
yield and drawdown conditions as above stated. Ok
The other important correlation between the well system and treatment
plant is the determination, by chemical analyses, of the quality of water
discharged from each circuited sub-group of wells and the combining of these
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| groups to give water of the most wniform quality regardless of whether 1
BU.G.D., 2 M.G.D or 3 M.G.D. is being pumped. This procedure may involve
~ departure from ‘the example cited for the regulation of wells in Group "A", .
' but regardless of how the combinations arc finally made, it is of great
" importance that the plant operation be definitely scheduled so that the
‘ithe chemical characteristics of the water will remain as nearly tniform as
{possible. It is obvious that if the plant operator knows beforchand the
' ¢hemical characteristics of the water produccd by the various combinations
' of well sub-groups that he can immediately set his chemical feed equipment
0 deliver proper dosage to the softeners for any given rate of flow from
to 3 million gallons per day.
hanges in chemical dosage will h

‘the chemicels purchased. However, such manipulation is & part of daily
routine control common to every treatment plant of this type.

i M-3.13. Water Storage, Treatment and Punping Plant. The water treat-
ment plant for the Division Iraining Ares 1s designed to produce a total
of 3 million gallons per day of softened filtered water.

An evaluation of the types of softening equipment considered for this
application together with conclusions and recommendations, is fully con-
iained in report dated October 3, 1941, to the Resident Officer in Charge.
iThis report is repeated below to such extent as is necessary to give a clear

description of the basic facts which governed the plant design and the
iselection of equipment.

! "The characteristics of the well supply have not been known prior to
jinalysis made October 2, 1941, from Well No. 1 located on the northwest side
(of the Main Access Road near Cedar Strest. Analysis from prior wells, in
this area, showed widely varying mineral content and, inasmuch as the water-
‘bear ing formations and depths were also materially different from the form-
‘ations and depths selected for the new permenent wells, the old analyses
were discarded as being too uncoertain. 4dnalyses, as above indicated,
isccured from the two new permanont wells, one located within the Low Cost
‘Housing Area and the othor near the Supply Area, show objectionable features
s follows: Irom, 0.70 p.p.m; soap hardness, 180 p.p.m. "

: "Obscrvations of ather wells within this vicinity indicate that the

iron content will vary with drawdown and rainfall, We are of the opinion
that an average of 2 to 3 pspem. of iron will be prevalent and that pro-
vision for its removal will be absolutely nocessary. Iron content in excess
of 0,20 p.pem. is generally objcctionable. The soap hardness is due almost
entircly to 190 p.pem. of bicarbonates in which caleium greatly predominates,”

3 "For ‘general domestic use a hardness of 5 grains (86 p.p.m.) is con-
gidored satisfactory. For ths various activities connected with the Marine
Barracks such as boiler plant, icc meking, laundry, and perhaps the hospital,
i is definitely certain that trsated water will be required. It is &
‘lieved that treatment to remove iron to 0.2 pepem., or lower, and to re-
ove hardness to a romaining value of 4 to 5 grains per gallon, will be
tisfactory for laundry and ice making, If additional treatment is re-
uired for these activities, it cen be installed and operated at very much
iier cost than would be the case with water of original hardness."
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“The boiler plant will unquestionably require water with less mineral
ntent than that contemplated for general use. Again the cost of instal-
ing and operating equipment for final de-mineralization will be very much

eaper and more satisfactory with pre-treated water containing 4 to 5
ains of hardness.”

"% 2 gauge for determining the saving effected by softening, PFaulk's
formula is generally used, wherein the amount of soap required to reduce
the hardness of 1000 gallons of water one part per million is 0.2 1bs.

In actual practice it has been found that the amount of water softened by
soap amownts to 1.2 gallons per capita per day. Water softened from 180
% 80 p.pem., or 100 g.p.m. removed, would represent a saving of 300 pounds

of soap per day, or ¢ 30.00 at 10 cents per pound. This is equivalent to
$ 11,000,00 annually,"

E' "As previously stated, it will unquestionably be necessary to remove
the iron content regardless of what additional treatment is provided for
general or special purposes."

. "In order to draw comparison between the various treatment processes
end their respective construction and operating costs, the following figures
ire given. These figures represent the cost of bare equipment and struc=-
fures of 3 M.G.D. capacity applicable to the respective processes and do

bt represent final cost of completed plants.

Iron Removal Alone.

4 Aeration, chemical flocculation, sedimentation, and filtration.,

Estimated cost of structures & equipment ' $ 26,000.00
Operating cost per M.G. (chemicals only) © 4,00

Combined Softening & Iron Removal
Lime-Soda Process
Aeration, chemical precipitation, filtration, sludge drying beds.

Estimated cost of structures & equipment : $ 38,100.00
Operating cost per M.G. (chemicals only) 9.00

Combined Softening & Iron Removal
Catalytic Process

Aeration, chemical conditioning, catalytic contact chamber, filtra-
removal of inert waste material. 9

Estimated cost of structures & equipment 25,600.00
Operating cost per M.G. (chemicals only) 7.10

Combined Softening & Iron Removalz

Zeolite Process
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This process would mix completely softened water with unsoftened water
ratio of about 3 to 1 in order to obtain 80 p.pem. final hardness.

Aeration, chemical flocculation, sedimentation & filtration for 1/3
' swply (1 M.G.D.). Zeolite for 2/3 of supply (2 M.G.D.)

.Estimated cost of structures & equipment $ 37,000.00
Operating co st por M.G. (chemicals only) 23.50

ALl of the treatment processes are based upon analyses of water

mples which are as representative as can be secured at this time. It is
tirely possible that the mineral content may vary somewhat in the wells
iich are drilled for permanent use, but it is obviously impossible to post-

m

me construction of the main plant while more wells are being drilled.

The following data shows mineral content of raw well water and est-
ed values after softening; results in parts per million.

Well  Lime-Soda Catalytic Zeolite
Water Process No.2 Process No. 3 Process No. 4

180 68 68 68
172 61 61 57

\gnes ium 8 7

7
thyl Orenge Alk. 194 74 66
ienolpthalein " 0 15 15
ug 0
0
9
0

" g 0
ee 0o L o0 ke B0iiig
; 7.2 to 1.7 94
ron 0s7 $0. 30" “0ud

g
8

4 4
e | ol

. The iron removal process is not shown as no added results will be
seomplished. -

i Conclusions and Recommendations

. Vater served without treatment, other than aeration, will be very

bjectionable because of the iron content and will be well below accepted
andards. A water treatment plant for iron removal alone will cost Just
out the same as a combined softening and iron removal plant of. the cata-
ytic type, namely, $ 26,000, The standard lime-soda process will accom-
lish softening and iron removal at considerably higher installation cost,
amely, $ 38,000, This process has a decided disadventage in that 10,000
allons of lime sludge must be disposed of daily., 7This material cemnot be
lushed into the sewage system nor into New River. Disposal is generally
gcomplished by wasting into a lagoon, a flowing stream, or upon barren

and, There is no such space available near this plant and the waste ma-
erial would have to be hauled by tank truck to a suitable dumping ground.

Softening and iron removal by Zeolite is the most compact and ‘the
leenest method to operate. The initial cost will be about $ 37,000 or the
ame as for the lime-soda. The operating cost of this method is very high
s shown below,
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; The catalytic process will soften the supply to the required degreo
| and remove the iron at the same time. The construction cost will be about
| $ 26,000.00. :

; This process while comparatively new in this country has been used

* in Burope over a period of years, with great success. It is compact, the

| initial cost is low and it is believed that its worth has been sufficiently
. well established for acceptance wherever applicable. The operating cost is
- lower than for other comparable processes. The daily sludge output will

. amount to approximately 70 cu. ft. of coated catalyst which readily drains
. end can be hauled by dump truck to the point of disposal.

4 The estimated operating cost of the various processes for chemicals

. alone, per million gallons and annually, based upon an average consumption
b of 1.5 M.G.D., is as follows:

Iron Removal $ 4.00 per million gallons; $ 2200.00 annually,

Lime-Soda Softening plus Iron Removal $9.30 per million gallons;
. § 5000,00 annually.

Zeolite Softening plus Iron Removal y 23.00 per million gallons;
- § 12,600 annually.

b Catalytic Softening plus Iron Removal, § 7.10 per million gallons;
. $ 3900.00 snnually.

f It is recommended that combined sof tening and iron removal be pro-,

. vided for the general water supply and that the specifications be preparcd
. to permit bids on both Lime-Soda Softening and Catalytic Sof'tening.

This recommendation carries with it a complete filtration plant’ of

. the rapid sand gravity type, this cquipment being a nocessary part of any
. of the processes specified. "

| The Water Treatment Plont and Main High Lift Fumping Station includes
water softening units, filters, main high 1ift pumping station, and a

. concrete ground storage tank of 800,000 gallons capacity, and is so design-
' ¢d that under normal operation, raw water entering the plant will pass

P successively through softening units, thence to filters, with filtered

- water effluent discharging- into the 800,000 gallon clear water storage tank,
| from vhich point it will be discharge through high 1lift pumps into the main
- distribution system. If necessary, raw well water may be by-passed directly
- to the 800,000 gallon storage tank without passing through the building

' proper, ond from that point discharged into main distribution system by
Chigh 1lift pumps as above noted. It will also be possible to by-pass the

$ 800,000 gallon tank and furnish cither raw water, treated water, or filter-
' ed water directly to the high 1lift pump for distribution, thereby permitting
| the storage basin to be put out of operation without shutdown of plant.

d Raw water pumped from the wells passes through a 16-inch venturi
imetor located adjacent to the southwest wall of the Spiractor pit. The

register-indicator -rocorder is located on the balcony of the main pump room
‘adjacent to the space seclected for the remote control panel from which the
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. . wells will be operated. This equipment was furnished by the International
Filter Company under Specification 502, Advance Specification "D", dated
January 16, 1942. From the venturi meter the flow passes through a header
and is distributed to the bottom inlets of each of the three Spiractor
. softening units. Each unit is equipped with rate-of-flow controller and &
. manometer type flow indicator. The incoming water is dosed with lime slurry
at the inlet to each softener, through plunger type pumps especially de-
signed for positive regulation of discharge whereby the dosage can be varied
over a wide range by adjusting the length of stroke. Four pumps. are pro=-
vided, one for each softening unit and one standby. The suction and dis-
| charge piping are arranged to give various combinations of operation be-
. tween the lime slurry tanks and softeners. Also to provide for taking units

out of service without interrupting the plant operation. The lime slurry
is prepared in steel tanks equipped with agitators, dust evacuators, steam
lines for heating, gauges, and meters. Two complete mixing and agitating
wits are provided, each unit consisting of two tanks, one placed above the
- other. This arrangement permits the use of either stone lime or hydrated
| lime and also provides for ample peak capacity and standby. For normal
. operation the high level tanks aro charged with either stone or hydrated
- lime and water to produce approximately & 5% slurry. This mixture is fed
by gravity into the lower tanks and thence to the chemical feed pumps «

Each tank has a capacity of 1364 gallons, containing about 568 pounds
of lime, sufficient to treat one-half million gallons, or two million gal-
lons total for the four tanks.

Each Spiractor is to be charged with from 385 to 400 cubic feet of
finely granulated calcite which forms the catalytic medium through which
the well water passes upward with decreasing velocity and flows to the
recarbonation tank and thence to the filters.

A concrete recarbonation tank with a total capacity of 2550 cubic

feet has been provided because it was not known in advance whether or not

| this treatment would be required to reduce excess calcium brought over from
. the softening process. This question was fully discussed by letter of June
© 23, 1942, addressed to the Officer in Charge and it was decided to construct
the tank but not to purchase rccarbonation equipment until found necessary. 4
The tank will provide for alternates chemical treatment and has otherwise
. proven indispensible in trapping material carried over from the softening
. wnits, thus eliminating undesirable material from the filter beds.

‘ The softening process by this method is accomplished through the cat-
- alystic medium upon which the calé¢ium and magnesium compounds build up as

. hard crystalline shells thus gradually enlarging cach grain of calcite to

. tho point where they gravitate to the bottom of the container and are drawn
- off periodically as waste material. Fresh calcite is added at intervals

. to the top of the bod to maintain proper depth and volume.

i The cquipment above describcd‘Was furnished by The Permutit Company
- of New York City under Specification No. 502, Advance Specification "C",

4ftor softening, the water passes through three typical rapid sand
filters, ocach of 1 M.G.D. nominal capacity. These filters are orthodox in :
. construction and are equipped in the usual mannor with operating tables, |
. rate of flow controllers, and gauges to indicate loss of head snd rate of
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jowe The equipment was furnished by International Filter Company under
ecification 502, Advance Specification "E",

 Filtors are back-washed by means of a pump which is designed to

aliver 6300 gallons per minute against 40 ft. total discharge head, equiv-
lent to 2.4 ft. vertical rise per minute. This equipment was furnished

f American Well Works, Aurora, Illinois, under Specifiication 502, Advance
jecification "F". An auxiliary 12-inch wash water line is provided for
rgency use. This line takes off of the post distribution system at
jandard pressure of about 60 1lbs.

Filtered water is conveyed by an effluent header valved so that it

1l flow into the 800,000 gallon storage tank or directly to the pump
jetion header. . '

. The piping in the gallery is so arranged that the softening units can :
 by-passed or both the filters and the softcners can be by-passed should
} emergency make this necessary. :

.~ An overflow is provided on the main which conveys sof tened water to
16 filters so that any cxcess caused by clogged filters, faulty valves or

mtrollers will automatically be wasted to tho sewer and will not flood
16 building.

. Two fully automatic identical chlorinators each capable of delivering
maximum of 100 1lbs. per 24 hours are mounted on the balcony of the main
mp room. One chlorinator is automatically controlled by the raw water
mturi tube and the other by the venturi tube which measures the supply
ing into the system from the service pumps. This arrangement insures
gurate prechlorination of the filtered water before being stored in the
:,‘,OOO gallon tank and also accurate post-chlorination of water leaving

@ service pumps. These different points have been provided for the intro=
ption of chlorine into the system and the entire operation can be carried
© with either one or both chlorine machines in service. Distribution of
lorine solution to the various points of application is regulated by

s of a hard rubber valved manifold furnished with the equipment. This
pipment was furnished by Wallace & Tiernan Company under Specification
;'502, Advance Specification "B,

~ The main pumping plant is equipped with threc identical centrifugal
;‘;o each designed to discharge 1500 gallons per minute against 160 feet
bal head. Two pumps are combination electric and gasoline engine drive

d one wnit is electrically driven only. The assembly includes -outside

ol tank, hand gasoline priming system, pressure recording gauge and auto-
jic water level controls. This equipment was furnished under Specifica-

n No. 502, Advance Specification "A", by DeLaval Steam Turbine Company,
nton, N. J.

| The venturi meter tubes oa the raw water and high'pressure service
s, respectively, were furnished under Specification No. 502, Advance
ification "D" by International Filter Company. The register-indicator-
order instruments are manufactured by Republic Flow Meter Company.

b
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M=3.14. Plant Control, The control of a plant of this kind must
variably be based upon carefully made laboratory determinations, together
& complete daily record of operating procedure. The daily log should
oW the wells pumped, the total quantity of water treated, the chemical
aracteristics of the raw water, the kind and quantity of chemicals used
d the results obtained in softening and filtering., This record should
50 cover the daily operation of the pumping plant, chlorination, filter
sration, clear water storage and all other details whether normal or ab-
mal, It is of particular importance that this record be passed on from
operator to the next, when changing shifts or when new men take over.

‘As previously stated the comprehensive scheduling of plant operation,
séd upon knowledge gained each day, is the surest method of securing good
jults. It is not enticipated that the operation of this plant will not
ve difficult as the quality of the well water should remain fairly con=-

and accordingly, when once correctly established a given routine can
osely followed thereafter.

. M-3.15. Distribution System. The water distribution system is care-

iy designed To give adequate domestic and fire flow up to 2,000 gallons
inute at any one location.

. The main feeders are l2-inch extending northeasterly along Holcomb
levard and Service Road from the water treatment and pumping plant to
‘elevated tenk in the Supply Area, northwesterly and southeasterly in
River Road and Service Road throughout the entire length of the Regimen-
ea, with 12-inch cross connections between River Road and Service

L at "A" Streot, Holcomb Boulevard and "y" Street. The grid system con-
iing the 12-inch feeders is of 8~inch pipe with 6- and 8-inch crossovers
;~1t§cal points. The entire system is completely looped and valves arc
od 50 as to isolate breaks or other faults to small areas. The Supply
i is served by a 12-inch feoder with completely looped grid system of

ch pipe.

~ The area northwest of Wallace Creek, including all sections of the
issioned Officers Quarters Area, is served by a 12-inch cast iron feeder
calong the Main Service Road and by trestle across Wallace Creek, thence
oving the northeast side of River Road to Charles Street where it is
¢ed to 10-inch. The main feeder system beyond this point consists of
nch cast iron lines on River Road, Autumn Circle, gst. Mary's Drive, and

les Street and is completely looped with adequate cross connections of
¢h and 8-inch at frequent intervals.

" At a point on St. Mary's Drive between Carroll and Cecil Streets, a
nch feeder from the 200,000 gallon capacity elevated steel tank,lying

6 600 ft. northeast of this point, connects to the distribution system.

~ Isolated sections of Commissioned Officers Area, lying between Wallace

£ crossing and Charles Street are serviced by 6 and 8-inch cast iron
), looped to 12-inch feeder main along River Road.

,‘{For the purpose of providing a temporary source of supply to the dis-
ition system in case of an emergency, and using either auxiliary or

ric driven, or both, well pump discharge, a crossover connection,
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- properly valved, has been made at the intersection of Holcomb Boulevard

and Cypress Street. Of l2-inch cast iron, this connection permits discharge
i from the 18-inch asbestos-cement well water transmission main along Holcomb
. Boulevard into the main 12-inch feeder line on the distribution system at
. that point. Since the head against which the well pumps are designed to
 discharge is considerably lower than that against which the high 1ift pumps
| feeding the elevated tanks on distribution system are designed to discharge,
| the use of this crossover would result in a definite pressure loss over the
~ entire distribution system, and should be used only in an emergency and for
. a very short period.

8 A second cross-over connection of 12-inch cast iron properly valved,

| is installed between the 12-inch asbestos-cement well water transmission

' mein end the 12-inch cast iron main in the distribution system at the corner
| of Cypress Strect and Michael Street and for the same purpose and limita-

" tions as noted above.

A Elovated storage and working pressure is supplied by three identical
" steel tanks each of 300,000 gallons capacity, one located in the Supply Area,
' the second to the east of Regimental Area 1 end the third to the east of
' Regimental Area 5, and a 200,000 gallons capacity tank in the Officers uar=-
‘ters Area. The overflows of all four tanks are approximately at Elevation

- 160.00.

i ; )

[ With tanks so spaced and the main pumping plant in the center of the

‘entire activity, an ideal arrangement is secured for the most efficient and

offective operation under all circumstences.

All distribution pipe lines are of Class 150, cast iron with A.W.W.A.

‘standard velves and fittings. Fire hydrants are of the compression type,

‘and meet all requirements of A.W.W.A. and the National Board of Fire Under-
writers. The distribution system is covered under Specification No. 801.

M-3.16., Emergency High-lift Pumping Station. As an emergency means
for furnishing water to the main distribution system, an emergency high 1lift
‘pumping station utilizing raw water from the wells, has been provided. This
it located at the intersection of Holcomb Boulevard and Post Lane consists
‘of a concrete ground storage tank of 60,000 gallons capacity and a pumping
‘station equipped with a gasoline engine driven centrifugal pump of 2100
'G.P.M. capacity, capable of pumping slightly mor¢ than 3 M.G.D. against a

imum discherge head of 160 fect. :

' As designed, the concrete storage tank will act as a rcceiving basin
for row water from the wells and will be equipped with a float operated shut
off valve on the influent line from wells. By means of a cable operating .
‘from a second float within the storage tank, the gasoline engine driven high
'lift pump will be regulated so that while the unit is in operation, the

er level in the tank will not fall below a predetermined safe level. It

§ the intent to empty the concrete ground storage tank after each operationm,
nd this can be accomplished manually by drewing down with the high 1lift
pump to the point desired. Final draining of tank is to be accomplished by
use of an automatic sump pump. This sump pump is installed primerily for the
purpose of draining the pump room and areawsy outside of building as well as
draining the menhole containing equipment installed for measuring the dis-
charge from the high 1ift pump. :
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«4, Midway Park Residential Area.

i

. M-4.,01. Design. The design of water utilities for Midway Park was

ased upon 700 Rousing units with a total population of 3,000, The normal
ster consumption was estimated at 60 gallons per capita per day or 180,000
allons with a peak flow of 100 gallons per capita per day or 300,000 gallons
aximm. For fire, 750 gallons per minute will be available without the

umps in operation and 1000 gallons per minute or more with pumps running.

| M-4.02. Supply., Two wells designated as L.C.H. Nos. 1 and 2 were
rilled by rotary process by Layne-Atlantic Company and finished with gravel
acked screens. . : ;

| Well No. 1 is located just north of Highway # 24 between Swiss and
ray Courts. This well has a total depth of 125 feet, static water level
t glevation 16.8, ground surface elevation 32.8 and drawdown at 300 ge.p.m.
levation -840 Pumping equipment consists of Layne-Bowler deep well elec-
ric driven turbine pump rated 300 g.p.m. against 170 ft. total discharge
ead. .

. Well No. 2 is located just north of Highway # 24 between Yard and
revity Courts. This well has a total depth of 145 feet, static water level
levation 17,50, ground elevation 41.21, drawdown at 300 g.p.m. elevation
8,6, Pumping equipment consists of dual electric and gasoline engine drive
gerless vertical turbine pump rated 300 g.p.m. against 183 feet discharge
108d .+

: M-4.,03, Treatment. No treatment is provided except by Wallace and
lornan water operated hypochlorinators, one on each well, which automati-
ally regulate dosage of hypochlorite solution and injects same into dis=-
harge main . : -

. M-4,04. Automatic Controls. Well No. 1 is equipped with an automatic
jater level confroller furnished by Automatic Control Company, St. Paul,
im., which starts and stops the pump at predetermined levels in the elev-
ited tank. Well No. 2 is operated manually.

‘g M-4,05. Well Transmission Mains and Distribution System. The distri-
ution system consists essentially of two parallel 8-inch pipe lines extend-
ing for the full length of the development, one on either side, with 6-inch
rids, all completely looped.

The gate house at the main entrance to the Division Training Area is
gpplied from this system by a 6-inch main crossing State Highway No. 24.
oth wells discharge directly into the distribution system and no authoriza-
don was given to consider treatment. Pipe is Class 150 cast iron with
WIiW.A. specification gate valves md fittings. Fire hydrants are compres-
fim type fully approved by Fire Underwriters.

.~ M-4,06. Elevated Storage. 4n ‘elevated steel water tank of 200,000
allons capacity on 10O Tt, tower located north of Butler Drive just east

f Polk Court, with capacity line at elevation 161.16 furnishes storage and
orking pressure of 50 lbs. The tank was furnished and erected by R. D.
le Company «
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, M-4.07, Future Water Treatment. Chemical analyses from these wells
‘show an average hardness of 220 p.p.m. and Iron about 2 pepem. Well No, 2
‘contains Hydrogen Sulphide gas to a noticeable degree, while in Well No. 1
‘it is barely perceptible., The supply is potable and is typical of this area,
‘The hardness and Iron content both exceed accepted standards for most munic-

‘dpalities, but as compared with many public water supplies within the Coastal
‘Plain, this one is better than the average.

If treatment is considered at a later date, it must include aeration,

hoftening and iron removal, both by the same process, and filtration follow-
‘8d by chlorination.

1 ‘Two schemes are possible, one to provide a separate treatment plant,
of the pressure type, at each well and the other to lay separate transmission
‘mains from each well to a central treatment and pumping plant. In the

latter case the existing pumps would be changed from high to low left and

in general the cost would be appreciably more than for two separate pressure
plants, The central plant idea is more desirable and has greater possibil-
‘ities for more efficient and economical operation,

U-5, Mumford Point Camp No. 1.

§
o

‘ M-5.01. Design. The original design of water utilities for this
‘area was based upon e total population of 1500 men, with normal consumption

100 gallons per capita per day or a total of 150,000 gallons per day. Fire
demend was figured at 500 gallons per minute.
_‘

b This camp was of temporary nature and the design was made with due
consideration toward economy. ;

M-5.,02. Supply. The supply is derived from two wells drilled by the
e-Atlantic Tompeny by rotary process.

Well "Z" located on the west side of the access road opposite the
ite house, is equipped with gravel packed screen as described for wells in
the Division Training Area. The total depth is 100 feet, the yield was
originally 150 gallons per minute with drawdown at Elevation = 20.67. The
ground elevation is 20.94 and the static water level, elewation + 2.44.

Pumping equipment consists of a Layne-Bowler deep well turbine, rated
150 gallons per minute against 139 feet total discharge head., This unit

1s equipped with both electric motor and gasoline engine drive. The well
Was greatly overpumped and excessive drawdown was maintained for several
'ks throughout the period of camp construction. As a consequence, it
produced sand in sppreciable amounts and probably suffered permanent damage
to the gravel envelope. However, at the present time it is discharging at

the rate of 120 gallons ;izer minute, equivalent to 173,000 gallons per day
without send or other difficulty. :

Well "Z-1" is located on the southwest side of Mumford Landing Road
ibout 600 feet west of the elevated water tank. The total depth 1is 65 feet,

the yield 100 gallons per minute at drawdown elevation = 264,00, the ground
elevation is 18,50 and static water level elevation 7.00.
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This well differs in construction f

rom the gravel packed type in that
18-inch pit casing or screen was used.

Departure from standard construc-

rvious shell rock without the usual layers of sand.
‘inch hole was drilled to the full depth of the
‘fube was set and cemented in to top of the shell rock at elevation - 33450,

aving 31.5 feet of open 18-inch hole from which the supply is derived.

-Bowler deep well turbine pump, rated
feet total discharge head.

Accordingly, en 18-
well and an 8-inch steel

M-503, Treatment. No treatment is provided other than sterilization

by electrically drivenw manually controlled hypochlorinator,

(furnished by Wallace and Tiernan Company for Well "z only. It is under-
'8tood that a chlorinator will be authorized for installation on Well "z-1",

M-5.04. Automatic Controls. One automatic water level controller
“has been installed on Well "ZW To maintain predetermined levels in the

| elevated tank. This instrument was furnished by Automatic Control Company
* of St. Paul, Minn,

¥-5.05+ Well Transmission Mains and Distribution System. The distri-
| bution system consists essentially of a 6-inch feeder main from Well "z"
~along the Access Road, through Camp No. 1 to the elevated tank and thence

- to the original tent camp located on the River, Both wells discharge dir-
“ectly into the distribution system. Pipe lines are of Class 150 cast iron
' pipe with A.W.W.A. valves and special castings. Fire hydrants are of the

~ compression type as described for the other areas except that four 4-inch
 hydrants were installed where the branch lines are of this diameter.

b

} M-5.06. Elevated Storage.
| gallons cepacity on a stool Tower
‘located 150 feet south of interse
‘tank is 89 feet above average gro
“working pressure.,

One elevated wood stave tank of 40,000
with overflow at elevation 109.30 is
ction of Neuse and Roanoke Roads., This
und elevation, 20.0, and provides 35 pounds

. M=5.07, Future Treatment. The supply derived from Wells "Z" and
"Z-1" according to the original analysis, is very hard and has objectionable
\Iron content. This water while potable may be discolored at times due to
‘the precipitation of Iron. Due to the temporary nature of the camp, no
further treatment is recommended at this time.,

‘U6, Barrage Balloon Area.

4

b M-6.01. Design. The original design of water utilities for this
area was based Upon a population of 1500 men with normal consumption of
?’120 gallons per capita per day equivalent to 180,000 gallons per day. De~

nend for fire fighting purposes was estimated at 1000 gallons per minute,
based upon Report of October 3, 1941,

J‘: source of supply from wells is

v M-6.02. Development of Supply. Two wells, designated as "V and "y
drilled by rotary process by Layne-AGlantic Company, are of the gravel pack-
'.'type, as specified for the Division Training Area. Well "V", located on
e east side of Marine Road about 1450 feet south of Sneads Ferry Road, has
8 total depth of 62 feet and produces 200 G.P.M. with drawdown at elevation
12,20, Ground surface is at elevation 17.8 and static water level ¢ 7.8.
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Pumping equipment consists of a Peerless deep well turbine pump
ated at 200 G.P.M. against 160 ft. total discharge head, with a pump head
quipped for both electric and gasoline engine drive. As installed, an
‘electric drive only is provided,

Well "W", located on the east side of Marine Road about 2450 feet

- south of Sneads Ferry Road, is of the same type of construction as Well "y
‘and has a total depth of 60 feet. It produces 150 G.P.M. with drawdown at
Elevation - 23.00. The ground elevation is 13.00 and static water level

'# 7.0, Pumping equipment consists of a Layne-Bowler deep well turbine pro-
' vided with both electric and gasoline engine drive, rated at 150 G.P.M.
‘against 170 ft. total discharge head.

‘ Both wells produce potable water which however may become objection-
‘able because of high mineral content. This matter is more fully discussed
‘under "Future Water Treatment", paragraph 6.07.

b

M~6.03. Present Treatment. No treatment is provided except chlor-
‘ination at both wells by means of Wellace & Tiernan water driven automati-
‘cally controlled hypochlorinators.

M-6.04. Automatic Controls. One automatic water level controller
has been instalTsd €o start and stop Well "V" at predetermined high and low
water levels. This equipment was furnished by Automatic Control Company,
§t. Paul, Minn, It is the intent to operate Well "W" manually,

- M-6.05. Well Transmission Mains and Distribution System. In pre-
paring the design, the pipe lines were arranged so that the system could
dater be economically changed over to provide separate transmission of

well water to a treatment plant should the quality of the water require
Iron removal and softening. This arrangement was needed because at the
time of issuing construction drawings, the wells had not been completed and
the quality of the supply was not known. At the present time both wells
discharge directly into the distribution system through an 8-inch main.

The site for a future treatment, conerete ground storage tank and high 1ift
puping plant has been selected adjacent to Well ™§" and all necessary
valves, fittings, and well water transmission mains for future use are in-
dicated on the construction drawings.

E The dis tribution system, as constructed, consists essentially of a
10-inch feeder main from the site of the treatment plant to the junction of -
llarine Road and Trout Street. The main is fed by a 12-inch line from the
elevated storage tank. A complete loop of 8~inch main serves Peach Street,
(linton Street, and Ellen Drive, also the residential area on Front Street
is served by an 8-inch main. This system is constructed of Class 150 cast
iron pipe with A.W.W.A. specification gate valves and fittings. Fire
ydrants are of the compression type conforming with A.W.W.A. specifications
and Fire Underwriters' requirements. .

M-6.06. Elevated Storage. An elevated steel tank of 100,000 gallons
apacity is locafed near the junction of Marine Road and Clinton Street.
[he capacity line is at Elevation 138.5, tops of foundation piers, elevation
8,50 and overall height 125.0. This structure was furnished and erected

& R« D. Cole Company.
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M-6.07» Future Water Troatment. Chemical analyses of Wells "V" and
"' show an average hardness of 170 p.p.m. and Iron as Fe about 2 Pepemms
At this time there is no objectionable taste or odor from Hydrogen Sulphide,
but inasmuch as the mineral content is generally high and includes sulphates
re is always a possibility that objectionable taste and odor will occur
in the future., Aside from this possibility, the hardness is some 100 Pepemme
* excess of usual standards and the Iron content 1.8 p.p.m. in excess,
The latter may prove particularly objectionable. It has been definitely
determined that the mineral content of local well water is subject to change

er pumping for several months and accordingly, the analysis should be
cked at frequent intervals,

: In the event that treatment of this supply is authorized, at a future
te, the process should be essentially as follows: Aeration, followed by

Iron removal and softening, filtratim and sterilization with chlorine.

A treated-water tenk of about 100,000 gallons should be provided together

With two service pumps of 500 G.P.M. capacity each, one unit to be equip-

with dual electric and gasoline engine drive and both wunits to have
omatic water level controls.

» MAriphibian Base,

b M-7.01s Design. The design of water utilities for this area was
based upon a possible dey-time population of 100, the supply being primar-

ily for toilets, lavatories and drinking purposes. No provision was made
for fire protection.

4
L.

. M-7.02+. Supply. The entire supply is derived from Well "U" located
bout 200 feet southwest of Courthouse Road, and 350 feet southeast of
Sneads Ferry Road. This well was drilled by rotary process by Layne-
.la.ntic Compeny end is of the gravel packed type. The total depth is

116 feet, production is 250 G.P.M. with drawdown at Elevation =17.6.

fround level is elevation 12.70 and static water lovel & 3.45. Pumping
equipment consists of Peerless deep well turbine with dual electric and

@soline engine drive, rated 250 G.P.M. against 165.0 feet total discharge
eads :

M=7.03. Well Transmission Main and Distribution System. Well water
punped directly into two underground 1000 gallon steel pressure tanks
lihich are operated on hydropneumatic basis and hold about 1500 gallons when
fully charged and about 1000 gallons at the point where the pump starts.

B

‘ From storage tanks water is conveyed through 6-inch asbestos-cement
ipe to a point near the Carpenter Shop and Machine Shop. From this point,
individual bronch lines serve the shops, tractor storage and dock,

. M=-7.04. Automatic Control., Pressure controls are provided to start
nd stop the pump within predetermined pressure ranges. This equipment,

together with operating valves, drains, and electrical gear, is housed in a
vault constructed over one end of the tanks,

.. M-7.05. Treatment, Sterilization is effected by means of a Wallace
nd Tiernan automatic hypochlorinator connected directly with the well pump.
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M-7.06. Future Treatment. Water derived from this well is of good
quall’cy and it Is not anticipeted that treatment will be required for the
neral use of this activity.

' )-8, Rifle Range.

M-8.014 Design. The original design of water utilities for the
" Rifle Range was based upon a population of 1500 troops with normal consump=
' tion 120 gallons per capita per day, or a total demand of 180,000 gallons
per days In addition to the normal consumption it was necessary to provide
- water for the lawn sprinkler systems installed on each of the firing lines.,
" Bach of the three ranges has four firing lines with 34 fixed sprinkler heads
“on each line. BEach head requires 3.8 gallons of water per minute at 18
pounds pressure for proper operatione. '
i Taking for granted that this system will be operated at off-peak loads
- and that each firing line will be sprinkled 30 minutes per day, during dry
weather, the total requirement is 3876 gallons per line or 19,480 gallons
' per renge, end 58,440 gallons per day for the three ranges. This with the
| domestic consumption, mekes a grand total of 238,440 gallons per day equiv=-
“alent to 166 gallons per minute. For fire flghtmg purposes, the demand
we.s estimated at 1000 gallons per minute. Elevated storage requirement was
" estimted at 100,000 gallons at sufficient height to provide 45 pounds work-
vmg pressures.

The above recommendations together with those pertaining to under=
- ground water supplies, as set forth in Report of October 3, 1941, were ac-
~ cepted by the Officer in Charge and plans were prepared accordingly. At
~ the time the original recommendations were made, the quality of well water
was unknown and inasmuch as this was to be a permanent activity, the design
" of the system included the pos Slblll‘ty of installing a treatment plant for

.~ the removal of objectionable minerals, should this be found necessary.

l; . M-8,02. Development of Supply. Two wells were authorized and drill-
" ing was begun about April lst, 1942. Test borings at the first site selec-
~ ted at intersection of East-lWlest section of Range Road and Powder Lane about
- 500 ft. ocast of elevated steel water tank showed dry formations with poor

k prospects of obtaining water. A second location on the southeast side of

. the Access Road about 3300 fect southwest of intersection of East-West

| Range Road and Powder Lane was selected and Well "T" was drilled at this

~ site by rotary process to a total depth of 452, This well is of the gravel |
packed type, the details being the same as specified for the Division Traln-
ing Area. ; [

b Production is 200 G.P.M. with drawdown at Elevation =13,00. The

. ground elevation is 54.7 and the static water level 4 17.0. Pumping equip-

- ment consists of Layne-Bowler deep well turbine pump rated 200 G.P.M.

- against 195 feet total discharge head, electrically driven only. Water

'; obtained from this well contains an appreciable amount of mineral and while
potable is objectionable because of hydrogen sulphide gas and hardness.

b The second well, designated as "S", is located on west side of Range
" Road about 1800 feet south of intersection of East-West Range Road end

" Powder Lane., It was drilled to a total depth of 138 feet by rotary process
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. and finished with gravel packed screen as previously specified. This well
. produced 150 gallons per minute with drewdown at Elevation -21.30. The

- ground elevation is 54.70 and the static water level + 0.70. The quality

. of water is very good except for high iron content which may prove objec=

. tionable for permanent use. The pumping equipment consists of a Layne-

~ Bowler deep well turbine pump rated 150 G.P.M. against 205 feet total dis-
. charge head. This unit has both electric and gasoline engine drive.

; As noted, the total production of both wells is 350 G.P.M. against
. an estimated 166 G.P.M. required for all purposes. With Well "T" out of
. service, Well "S" at 150 G.P.M. will not meet all requirements, including
. the sprinkler systems and it has therefore been recommended that one

| edditional well with dual driven pumping equipment be provided.

i M-8.03. Treatment. No treatment is provided, at.this time, except
- sterilization by means of water powered, automatically controlled hypo=~
- chlorinators furnished by Wallace and Tiernan Company.

M-8.04. Automatic Controls., Automatic water level controllers,
. mounted in each pump house, serve to start and stop the individual well
. pumps in order to maintain predetermined high and low water levels in the
. elevated tank. This equipment was furnished by the Automatic Control
- Company, St. Paul, Minn,

M-8.05. Well Transmission Mains and Distribution System. In pre-
pering the design particular attention was given to making a layout which
. Would be economical and at the same time provide for the separate trans-
. mission of well water to a treatment plant should one be required in the
. futures 1In order to accomplish this a treatment plant site was selected
- and well sites were chosen so that the present distribution system will
. receive the discharge from both wells for present requirements and if a
~ treatment plant is provided in the future, the proper control valves and
connections have been provided for separation of raw and treated water
. supplies. The proposed arrangement is shown in detail on M.B. Drawing 562,

3 The entire distribution system is constructed of Class 150 cast iron

- pipe with A.W.W.A. specification gate valves and fittings. Fire hydrants

. are of compression type conforming with AJW.W.A. specifications and Fire

- Inderwriters requirements. In general the system is composed of 10- and
8-inch feeder mains with 6-inch branches, laid out so that the draft re- :

. quired to operate the sprinklers can be obtained without reducing the work-

ing pressure required for other activites. :

E M-8.06. Elevated Storage. A steel storage tank of 100,000 gallons

. capacity on a 109 Tt. tower located near the northwest corner of Powder

* lane maintains 45 to 50 pounds working pressure. The capacity line is at

. Elevation 176.6, the tops of foundatias piers are at Elevation 51.6 and

. overall height is 125 feet. The tank was furnished and erected by R. D.

. Cole Company.

g M-8.07. Sprinkler Systems and Service to Butts. Sprinkler systems
. are provided on each firing line, are identical for all three ranges and
. consist essentially of the following: A 6-inch feeder mein taking off the
~ distribution system runs longitudinally through the center of each range
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. past the 600, 500, and 300 yard firing lines and a 4-inch main from the
- 300 to the 200 yard lines. :

> From the feeder main, sprinkler lines run at right angles in both

~ directions each carrying 17 sprinkler heads spaced 16 feet on centers and
- set to grade. Each head is designed to deliver 3.8 gallons per minute at
- 18 pounds pressure with a throw of 16 feet, A control wvalve is installed
* in each feeder main and in each branch sprinkler line so that watering may
- be closely confined to actual requirements., j

‘ Drinking fountains are provided on separate supply pipes, two to each
- ready line except the 600 yard line which is accessible to the range house
| where adequate drinking fountains are provided.,
Iits
5 Water supply is carried to the target sheds by 4-inch extension
. through Renge No. 3 and in the rear of the Butts to serve the toilets and
- target sheds. The sprinkler system which is laid at shallow depth is pro-
. vided with valves so that the pipe lines can be drained to prevent freeging,
‘ M-8.08+ Future Water Treatment. The water supply for this area was
' more difficult To obtain tham Tor any of the other areas and apparently
' it is impossible to obtain a supply from wells which will be free from ob-.
| Jectionable minerals. If treatment is provided at a future date, it should
consist of aeration, Iron removal and softening by the same process, fil=
. tration and chlorination. Treated Wwater storage should be provided for
- about 100,000 gallons with a high lift pumping plant consisting of two units
~ of about 500 G.P.M. each, one to have dual electric and gasoline engine
- drive and both to have automatic water level controls.,

. ¥-9. Glider Training Base.

o M-9+01ls Design. The design of water utilities for this area was

. based primarily upon the demand required for operating the gasoline fueling
. system and for fire protection. The supply is taken directly from the

- system serving Tent Camps 1 and 2 through approximately 11,400 feet of 8-

- Inch cast iron pipe which follows the north side of Curtis Road to the

* Glider Base.

- The initial pressure on the Tent Camp system is about 60 lbs. equiv-
Pilent to 140 ft. head. The friction loss through 11,400 ‘feet of 8-inch
sv‘gipe with 500 g.p.m. flowing is approximately 100 feet, leaving 40 feet or
7 pounds residual pressure. At 400 G.P.M. flow the residual pressure

- would be about 40 pownds. These figures assume that normal head ‘conditions
- prevail within the Tent Camp Area, however, heavy draft in that area with
. accompanying drop in initial pressure will affect the residual pressure at
| the Glider Base by a like amount.

1 By report of April 6, 1942, to the Officer in Charge, the gasoline

- fueling system was discussed and recommendations were made for a 50,000

- gallon wnderground storage tank and booster pump to furnish emergency water
- supply for the Glider Base. Verbal recommendations were also made for the

. installation of one well equipped with gasoline engine to maintain the

- Supply in case of failure in the 8-inch supply line or the Tent Camp facil-
- ities. Apparently lack of funds prevented acceptance of these recommenda-

- tions. As now set up about 450 g.p.m. can be obtained at fair working pres-
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M-9.,02, Transmission Main and Distribution System. The 11,400 feet
‘of transmission main is GClass 150 cast iron pipe with A.W.W.A. specifica-
‘tion gate valves and fittings. The distribution system consists of an 8-
‘inch main passing through the westmost limit of the area, with 6-inch,

‘4-inch and 3-inch cast iron pipe serving the various buildings, pitts, and
‘docks One fire hydrant of the compression type furnishes fire protection.

I

‘:‘,. <10, Peterfield Point Tent Camp »

‘ M-10,01. Design. The design of water utilities was based upon a
opulation of 600 men with normal water consumption at 100 gallons per
‘capita per day, equivalent to 42 gallons per minute or 60,000 gallons per
‘day, For fire protection about 130 g.p.m. can be obtained.

,‘ M-10.02. Transmission Mains and Distribution System, The supply is
furnished from Tent Camps 1 and 2 via 4850 feet of 8-inch main to the
:.ﬂlider Base and 2550 feet of 4-inch main which takes off of the 8-inch and
‘extends to the Camp. The distribution system is mainly of 4-inch cast iron
‘pipe with five 4-inch compression type fire hydrants. Pipe is Class 150
cast iron with A.W.W.A. specification gate valves and fittings. No storage
‘facilities or emergency supply have been provided.

l=11, Tenk Battalion Tent Camp.

: M-11l.01l. Design. The design of water utilities for this area was
‘based upon a population of 700 men with normal average consumption 60
‘gallons per capita per day, equivalent to 29 gallons per minute or 42,000
‘gallons per day. No fire protection was authorized.

M-11.02. Development of Supply. One well designated as "O", located
65 feet north of Lancaster Road and 140 feet east of Route No. 17 was
‘drilled by rotary process and finished with gravel packed soreen. This
well has a total depth of 84 feet and produces 60 G.P.M. with drawdown
‘elevation -=12,90. Ground elevation is 25.70 with static water level at
‘elevation 20.2., Pumping equipment consists of a Layne-Bowler deep well
‘twbine pump rated 60 G.P.M. against 150 ft. total discharge head.

i/ M-11,03. Treatment. Sterilization is effected by means of a Wallace
‘and Tiernen water powered automatically controlled hypochlorinator.

¥ M-11.,04. Automatic Controls. The well pump discharges into an under-
‘grouwnd hydropneumatic pressure tunk. Controls are provided to start and
stop the pump between predetermined pressure ranges.

M-11.05. Well Transmission Mains and Distribution System. The well
“and hydropneumatic tenk are located adjacent to one another and no trans-

‘mission main is required. The distribution system consists of 4-inch cast
dron pipe Class 150 with A.W.W.A. specification gate valves and fittings.

‘Five 4-inch compression type fire hydrents are provided for fire flow

ich is limited to the output of the well pump.

i M-11.06. Storage.' An underground steel pressure storage tank of
12600 gallons nominal capacity, will operate under hydropneumatic conditions
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it about 1800 gallons fully charged to 900 gallons, at which point the
pump starts. One end of the tank is housed over and contains controls,
falves and electrical gear.

4 M«11,07,Future Treatment. The supply derived from this well is hard
nd contains an excess of Iron. However, no special treatment has been
onsidered because of the temporary nature of the camp.

120 CoCoCo Ca.mp (nOW Ca‘mp Knox),

j 1-12,01, Design. The original design of water utilities was based

pon & total population of 500 at average consumption of 40 gallons per

,, apita per day or a total demand of 20,000 gallons. No fire protection was

juthorized and no provisions were made in supply or storage facilities for

ire fighting.

,‘ The Architect-Engineers handled certain details only, in connection

fith the design of this system and complete information pertaining to
lous features are lacking, as noted.

i M=12.02. Development of Supply. Well No. 1 was drilled by Virginia
jachinery and Well Company by percussion tool method to a depth of 103 feet,
‘bhen filled with gravel and finished to a depth of 75 feet below ground
devel, A 10-inch steel casing was set and cemented into shell rock formation
‘at about Elevation -28,5, leaving 23 feet of open hole between the bottom
i‘ casing and top of gravel fill. When tested, production was 108 G.P.M.
with drewdown elevation at =-6.50. Ground elevation is 23.50 and static
water level elevation + 2.50. :

3
-

Pumping cquipment consists of Ae. D. Cook, Inc. deep well turbine rated
50 G.P.M. against 88 ft., discharge head, The reason for limiting pumpage

to 80 G.P.M. instead of taking the full capacity of the well is not definite-
1y known but it is assumed that 50 G.P.M. was considered sufficient at that
‘time. This well was completed in September, 1941,

Due to increase in population, a second well, designated as No. 2, was
drilled in June 1942, Rotary process was used by Layne-Atlantic Company
1 d the well was finished to a total depth of 90 feet with gravel packed
screen, as described for the Division Training Area. Production, when tested,
was 150 G. P.M. with drawdown at elevation -21.30. Ground elevation is 20.70
g;. -» static water level slevation 5.20. Pumping equipment consists of a _
layne-Bowler decp well turbine rated 150 G.P.M. against 120 ft. total dis-
harge head.

M-12.03, Treatment. No treatment whatever has been provided.

M-12.04., Automatic Controls. No automatic controls have been provided.

1 M=12.,06. Well Transmission Mains and Distribution System. Both wells
1Scharge directly into the distribution system and no provision is made for
lterlng this arrangement in the future. The distribution system was design-
in accordance with CCC Drawing No. 3, dated October 14, 1941, The pipe
nes and other facilities were 1nstalled by C.C.C. labor under direction of
«Co officials. Pipe sizes and the general arrangement of the system differ
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omewhat from the plans, but in general 4-inch cast iron pipe was used for
istribution with various sizes of smaller threaded pipe for secondary
supply lines and services. No records of actual installation have been ob~
fained by the Architect-Engineers.

.

¥-12.06. Elevated Storage. Two steel tanks on wooden towers located
in Camp No. A, each ol 10,500 gallons capacity with overflows at elevation
7,30 furnish about 24 pounds working pressure. A small tank of 2600
allons capacity was installed in Camp No. E with top elevation 49.81, but
his is obviously of little or no use, dus to limited capacity and height.

+ White Cemetery.

M-13,01. Désign. The design of the water supply for this area was
‘ entirely upon sprinkling requirements for lawn and shrubs. The
aximum flow was fixed at 50 G.P.M.

i

A

©  M-13.02. Development of Supply. One well designated as™ihite Cemetery
3 1" was drilled by rotary process by Layne~Atlantic Company and finished
ith gravel packed screen. The total depth is 65 feet and production 50

M. at drawdown elevation =9.50. The ground elevation is 21,42 and static
r level =950,

~  Pumping equipment cansists of Layne-Bowler deep well turbine, rated
) G.P.Ms against 155 ft. total discharge head. The pump is manually con=
71‘1ed and discharges directly into a closed distribution system.

. M-13,03. Distribution System. The distribution system consists of
d-inch header With 2-inch laterals, all completely looped. Outlet con-
etions ere provided at frequent intervals so that the entire planted area
"be watered without using excessive lengths of hose.

’ . MOCk-Up-

M-14.01s Design. The design of water utilities for this area was
wpon furnishing & centrally located source of supply to be distributed
ank trucks, or other means of transportation, to local activities.

. U-14.02. Development of Supply. A rotary drilled well, designated
X" was cons tructed by Layne-Atlantic Company at the junction of Sneads
Ty Road and the road leading to the Mock-up. This well has an 18-inch
ing cemented into shell rock without scrcens or gravel .envelope. The
dorground formation yields sufficient water for the purposes intended,
hout pumping sand and construction costs were thus kept to a minimum.

‘total depth of the well is 40 feet, the vield 50 gallons per minute with

Wdown at elevation 45.0. Ground clevation is 25.0 and static water level
k0, .

i

:. Pumping equipment consists of a Layne~Bowler deep well turbine rated
6PuM. against 60 feet total discharge head, driven by electric motor only,
! N-14.03, Treatment. Sterilization is given by means of a menually
ulated Wallace and Tiornan hypochlorinator which starts and stops with
pump e
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M-14.04. Elevated Storage. The pump discharges directly into a
,000 gallon wood stave tank on wooden tower located adjacent to the well,
ith capacity line at elevation 60.67. This tank is 22 ft. diameter by 20
+ high and was furnished by the Challenger Company, Batavia, Il1l.

'lf M-14.05. Distribution Facilities. Three S-inch riser pipes equipped
ith valves and hose outlets are provided for filling tank trucks.

*15s Maintenance and Operation. Fipe lines should be thoroughly flushed
L such” Intervals as 1s necessary to keep them free from deposits which may
soumubdte during normal consumption but which will not become apparent
181l the velocity of flow is increased, as in case of fire or other unusual
mend. At such times the sediment, if permitted to ‘accumulate,,will start
Wing and in most cases is extremely objectionable and will cause various
fficulties and stoppage in plumbing and mechanical apparatus,

_ Flushing should always be carried out in accordance with a pre-arranged
ogrem wherein certain valves are closed in order to confine the operation
) a given pipe line and thus build up maximum velocity and flow therein,
ifective results cannot be secured by merely opening fire hydrants at ran-

&

: Gate valves should be operated at least once a year, the customary
‘actice being to close the gate tight and record the number of turns re-
ired, then open the valve fully for regular service.

. Before operating it is good practice to 0il the valve stem by means
'8 small diameter copper tube with funnel Jjointed to upper end. The

be should be bent to pass the operating nut and follower so that 0il will
.;h‘the stem.

’ The inspection of valves is very important as they are frequently
d to be closed, particularly in a new sys tem, and if not operated for
periods the working parts become corroded or incrustated and bind,

Fire hydrants should be oiled internally as specified by the manu-
pturer and thc nozzles should be greasced with a non-fluid dope to insure
Sy coupling of hoses, Every hydrant in the system should be inspected
fore cold weather to make certain that the barrel is free of water and
11 not freeze. Where the barrel can not bs drained because of high ground
ter an anti-freeze compound shculd be incroduced in quantity consistent

the lowest expected temperature.

« Summary. A summary of thé pipe quantities of various sizes used in °

distribution systems and also for services, together with the number

ire hydrants installed, is shown in the following tabulation (as of
ptember 30, 1942); - :







simental Areas 1 to 5, Inclusive

Industrial & Supply Area

Cast Iron Pipe

Cast Iron Pipe
16% 380! ‘
12" 27,550¢ 12" 7,075¢
’ "
g" 28,9051 : it 10, 710!
6" 12,281 : b 6,170!
4“ 16 910, 4 4,200'
? n 1
3" 3,050' % 270
b =1 . t
180 1'2‘“ 290'
500 s

Total: 28,835!

Total: 92,301
£ ke Fire Hydrants - 43

Fire Hydrants - 131

'Eital Area ; - Officers Quarters Area

Cast Iron Pipe Cast Iron Pipe

o 4,385 12" 2,800!' (Feeder
10" o L 980 Main from Reg. Areas)
- gn 1,510° 12" 9,960!
" 3,010! 10 5,280
4" 270! g" 9, 340!
il 1,420! e" 64390
3" 1001 e 960!
an 420!
_ 2" 7,530"
Total: 15,6251 1z 10,500 (Services)
3/4" © 300

R ———— e ——

Fire Hydrants - 20

?loqn Barrage Battalion Area : Total: 53,7501

Cast Iron Pipe Fire Hydrants - 59

2e" 100! ‘ arphibian Base Area
io" 1,325¢ e -
§” 5,070° Cast Iron Pipe
en 2,310° '
4" 1,795! 50"
g 4701 : 6501
230 4301 2501
iy 510t & 501
B 110" . 240!
" 130¢ . 3 260!
3/4" 301 - 1001

Total: 12,280 Total:
Fire Hydrants - 21
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i&bestos Cement Pipe Rifle Range Area

6" 1,670 Cast Iron Pipe

10" 1,100
g" 4,895!
8" 5,425¢
gn 4,830°

B 5701

‘Cast Iron Pipe 5 780"

i | 3,190"

p o" 11,450° 1,820"

o sc01 5,325+

5 1, 780" 6301

p 2 990!

i 10t ,

b1 40" Total: 29,645!

: Fire Hydrants - 16
Totals 15,695! .

llock-Up Camp Knox (C. C. C. Camp)

,‘East Iron Pipe Cast Iron Pipe

g 451 4" 1,460!
" 70t
g 3" 50!
P 2" g ' . Total: 1,460!

b

| Total:

Thite Cemetery Montford Point Camp No. 1

L3

-Gast Iron Pipe Cast Iron Pipe

4" 1,500 g" 50"
g 2" 3,430! : gy 3,510
p13 390! 4" 1,550"
i : 3" 2401
2-21*" 401"
Total: 5,320! 2" 170°

Peterfield Point Camp

| Total:
Cast Iron Pipe

i Fire Hydrants - 9
f 4" 1, 690!
g 2" 9251
3/a" 75¢

Total: 2,690
' Fire Hydrants - 5







1E‘t Camp Tank Battalion Tent Camp Areas No. 1 & No. 2

Cast Jron Pipe Cast Iron Pipe

it

g 1,750 665"
2" 1,350! 1,808'
4 14,845
- 16, 5501
i Total: 3,100 - 4,932
1 470"
Fire Hydrants - 5 5 10
i

1,220
, & : 170'
Low Cost Defense Housing Area L . s30

~ Cast Iron Pipe
; i Total: 40,997¢

1,680¢ .

19,650t Fire Hydrants - 65

13,410!

5,290¢

2,000t (Galvanized)

18,700t (Copper)

“
‘ Total: 60,730
Fire Hydrants - 73

.1‘ A summary of the pipe quantities of various sizes used in the Well
Water Supply Transmission Systems is shown in the following tabulation:

‘ivision Training Area Tent Camp Areas No. 1 & No. 2

Asbestos Cement Pipe : Asbestos Cement Pipe
' 18,9751 3,525
2, 5251 4,785!
5,513 2,208¢%
6,520! 2,120!
7,965! 1,220"
15,007

13,852t
56,505







SUMMARY OF PIPE INSTALLED IN ALL AREAS

Areas Cast Iron Asbestos Cement

Regimental Areas 1-5, Inclusive 92,301 56,505
Industrial & Supply Area 28,835
Hospital 15,625
0fficers! Quarters 53,750
Balloon Barrage Battalion 12,280
Amphibian Base ] 1,600
Rifle Range 29,645
landing Field : 15,695
Jock-Up 177
Canp Knox : 1,460
White Cemetery 5,320
llontford Point Camp No. 1 : 5,560
Peterfield Point Camp 2,690
ent Camp Tank Battalion 3,100
Tent Camps Nos. 1 and 2 40,997
low Cost Defense Housing 60, 730

Totals: 369,765 72,027

369, 765 70,032 Miles @
1

72,027 13,641 Miles '

Grand Total: . 441,792 834673 Miles

Total Fire Hydrants - 447







CHAPTER N  PART 11

SEWAGE COLLECTION AND TREATMENT

CONTENTS

Section -1 Introduction

N-2 General Design

N-3 Tent Camps No. 1 and No. 2

N-4 Division Training Area

N-5 Midway Park Residential Area

N-6 Mumford Point Camp No. 1,

N-7 Barrage Balloon Battalion and
Amphibian Base Area

N-8 Rifle Range Area

N-9 Glider Training Base Area

N-10 Peterfield Point Tent Camp

N-11 Tank Battalion Tent Camp

N-12 Recommendations for lMaintenance and
Operation of Sanitary Sewers, Pumping
Stations and Treatment Plants

N-13 Summary

N-1l. Introduction. Due to widely scattered activities, the flatness
of the terrain, the constricted outlet of New River and the rush nature
of the project, the design of sewerage facilities was a complex and
interesting problem. The department started work on April 19, 1941,

N-2. General Design.,

+N-2.01. The first few days were spent in establlsh1ng & temporary
field office in a farm house hear the proposed tent camp, in inspecting
the reservation lying on both sides of New River, between Jacksonville
and the Atlantic Ocean, interviewing prospective employees and working
up a tentative general plan for the tent camp.

No. topographic maps ever had been made of the area and it was
found that the land was generally heavily wooded and cut up by many small
streams, marshes and pocosins, making it absolutely necessary to have
contour maps before attempting the selection of exact sites for large
military activities. It soon became apparent that very flat slopes
would be required for sewers and that numerous pumping stations would
be necessary. Test borings were made at various points in the areas
considered for development, revealing the underlying strata to consist
generally of fine sand and plastic clay with the ground water level
very close to the surface in most instances. During this time,
work also was progressing on the selection of the site for Tent
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. utfall sewer for same. From the informa-
ived from test borings, it was decided that trenches should be kept
as shallow as possible to minimize ground water difficulties, and that the
botton widths of trenches should be kept just wide enough to allow proper
oining of pipe and to prevent excessive loads on pipe from back-fill mate-
rial,

i

N-2.02. For the purpose of design a per capita use of water of 100
gallons per day was assumed, with a peak wet weather sewage flow of 300
gallons per capita per day. This was in line with previous municipal exper-
iience and with actual flow tosts made at Fort George G. Meade. The sewers
Were desipned for a minimum velocity of two feet per second according to
Kutter's formula, and using Nz .0l3. Check measurements of flow from the
tont camps, taken in May, 1942, with a population of 10,000, averaged 100
‘gallons per capita per day. ;

No provision was made for rain water in the sanitary sewers.

In order to permit groater salvage, it was decided that grease should
intercepted by means of traps at the sources rather than of at the treat-
nt plants.,

The usual construction materials, brick, terra cotta pipe, reinforced
toncrete pipe, etc., were found to be available readily and of good quality,
) e to sulPhates in the water supply, with the probability of hydrogen
sulphide production, it was recommendod that concrete pipe not be used ex-
Gept in vory large sizes, and then should be coatsd with bituminous material.
il
Typical detailed drawings for manholes, drop connections, trench
ections, special foundations, ctc., werc prepared for use on the entire job.
These drawings were M.B. No. 40z, 1f.B. No. 403 and !M.B. No. 404.

General design features were discussed frequently with representatives
the State Department of Health and met with their approval,

¥=-2,03. On august 1, 1941, a conference was held with Captain :

A. lNelson, Head of the North Carolina Fisheriecs Commission, togother with

E. L. Dudley and lr. Zdward Willis of the Nerth Carolina State Health
bepartment. The scheme for the disposal of sewage was discussed. thoroughly
with regard to possible pollution of New River. Capt. Nelson stated that
there were no cxisting oyster beds north of Snead : inasm
e main plant effluent would be discharged at a point more than seven miles
irom the oyster beds, it was generally agreed that contamination would not
oceur. Recommended methods of treatment were considered by the Health De-
partment officials to be sufficient, it being agreed that the main plant
ould be designed for future enlargoment and additional troatment in the
event this becomes necessary.

‘.3. Tent Camps No. 1 and lo. __2_.-

f N-3.01. These camps cover an area 5400 feet long and 2000 feet wide
ind about 15 feet above sea lovel. Most of the area is drained by Brinson
reck, a tidal estuary of Now River. It was apparent that the outfall

i
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scwer from the Tent Camp should follow Brinson Creek and at first it was

planned to discharge into New River boyond the concfuence of Brinson and
Strawhorn Creeks.

As soon as a tentative layout was made for trunk and lateral sowers,
it became evident that sewage could not be conveyed to New River by gravity
and we were instructed by the Officer in Charge to consider the camp a
. ftemporary one and to furnish primary treatment only at a point on Brinson
. Creek just east of the Atlantic Coast Line Railroad and to keep the cost
. at an absolute minimum. By direction, the general scheme for sewage collec-
. tion was bascd upon a population of 6,000 with a possible future expansion
. to a population of 12,000. The treatment plant was designed for a popula-
~ tion of 6,000. 1In a report to the Officer in Charge, dated May 3, 1941,

. the conditions of design arc mors fully set forth. No provision was made

. for dischagging rain water into the sower system. On lMay 10, 1941, drawing
. lNo. TC-4 ¥is approved showing plan and profile of the outfall sewer, and

. work was started on May 12, 1941. '

N-3.02. The 21" outfall sewer is designed for a total peak discharge
. of 3.6 million gallons per day, the estimated wet weather peak flow for a
f‘population of 12,000. It will be seen later that Tent Camp No. 2 was laid
. out for a possible population of 10,000 meking a total population of 16,000,
. On May 15, 1941, drawing No. TC-5, covering the trunk and lateral sowers

. for Tent Camp No. 1 was completcd. On May 10, 1941, Specification No. 102,
~ "Construction and Material Specifications, Sanitary Sewers" was completed

- and forwarded to the Officer in Charge. During the period between the com-
. pletion of plans and the complction of the specifications, work had been

~ carried forward rapidly, by using temporary specifications and personal

. cooporation with the contractor. ;

| On June 5, 1941, drawirgs for the tent camp sewage treatment plant
. Were forwarded to the Officer in Charge and construction was started imme-
- diately. Specification No. 103 covers the treatment plant,

The trunk and lateral sewers in most cases werc just a few inches

- a@bove ground watcr and the work was completed rapidly, well points having

. to be uscd only in a few wet stretches. At the treatment plant, however,

. the depth of the hoppers was such that the entire work had to be dewatered
. with well point equipment.

, N-3.03. Original Plant Facilities. The Tent Camp treatment plant,
© &s originally designed and constructod, consisted of preliminary treatment
. with scparate sludpe digestion including the following featuress

! (a) Inclined bar screen with 1 1/4" clear spacing. Due to the

b large quantity of newspapers, clothing and other debris coming down the out-
" fall sewer, a great deal of raking was necessary and at a later date, the

. bar spacing was increased to 1 1/2" to reduce the amount of digestible

- matter being caught in the screen.

! (b) Grit Chamber. A grit chamber with two rectangular channels
. 19 feot long, designed Tor mean velocity of one foot per second, each channel
3‘having a capacity of 0.6 million gallons daily.







(c) Diversion Manhole to divide the flow between settling tank
No. 1 and a futire settling tank.

(d) Primary Settling Tank No. 1. The bottom of the tank is
formed by a series ol three hoppers. The tank is 20 foet wide and 60 feot
long; provides a three-hour detention period at average flow for a popula-
tion of 6,000 (at 100 zals. per capita per day). The influent is distribut-
ed across the basin by a channel with slotted openings. The effluent flows
over a steel weir into the effluent channel. The tank is constructed of
reinforced concrete with concrete wallk ways and steel pipe hand rails.
Slude is transferred to a separate digestion tank, constructed integrally

with the settling tank, by means of three valved 6" pipes extending into the
hoppers.

!
{
i
i

(e) Chlorine Contact Chamber. From the settling tank the sewage
flows through a baffled chiorine contact chamber where chlorine gas is
admitted to the compartment and absorbed by the flowing sewage. By direc-

tion, no water or power service was provided, hence, solution chlorinators
could not be used at that time.

(f) Effluent Pipe. From the chlorine contact chamber the sewage

flows through a ZIT effluent pipe for a distance of about 225 feet into
Brinson Creek. ;

(g) Chlorinator House. This building is of frame construction
with concrete floor and houses a Wallace and Tiernan chlorinator and a
Fairbanks-lorse platform scale. The chlorinator was capable of feeding 40
pounds of chlorine gas per day (chlorinator and scale later were transferred
to Mumford Point Camp No. 1 and a larger solution type chlorinator installed
in a new building.) This change was made to take care of greatly increas-
ed population over the original desipgn figure.

(h) Sludge Digestion Tanks. Two sludge digestion tanks, identi-
fied as tanks A &nd B, were provided. These tanks were designed to provide
2 1/4 cu. ft. of sludge capacity per capita, or approximately 7500 cubic
feet in each of the two tanks. These tanks have hopper bottoms with siudge
withdrawal pipes connected to sludge drying beds 1, 2, 3, and 4. Due to the
fact that the top of tho settling and digestion tanks wag only five fect
above nean sea level, very little head was available to transfer digested
sludpe to the sludge drying beds, and a portable Marlow Diaphragm force
. pump complete with sasoline engine, suction and discharge hose and other

accessories, was provided to draw digested sludge and to pump supernatant
liquor. :

(i) Four Sludge Drying Beds. Nos. 1, 2; 3 and 4; These beds
were thirty by fifty fect cach, giving a total capacity of 6,000 square feet
or onc square foot per capita based on the population of Tent Camp No. 1.

(j) By-puss Sewer. A 21" by-pass sewer extending from the scrcen
chamber to the chlorine contact chamber.

N-5.04." All of the work was completed rapidly and the system was

ready to receive sewage whon the first troops arrived in September, 1941.

In the initial operation of this plant, skilled operators were not available
2 »"ﬁ*” 5
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- and alkaline digestion was not obtained, Consequently, in the early months

- 8 great deal of acid sludge accurmlated in the digestion tank. This trouble
. was argravated by great quantities of grease dumped into the sewers at the
*jmesshalls, and it was not until a large amount of lime was used that proper

. digestion began to take place. A complete report, including recommendations,
. Was submitted to the Officor in Charge on November 14, 1941, A further re-

. port was submitted on December 1, 1941. Although at first digestion ‘was

b not satisfactory, the effluent from the settling tank was good, even though

. at one time this tank was receiving the flow from a population over twice as
. large as that for which it was designed.

N~-3.05. The design of the scwage treatment plant and sewer system

" wag concurred in by the Norti Carolina Stato Department of Health by letter
- dated August 4, 1941. ;

N-3,06. In December 1941, the construction of sewers for Tent Camp
No. 2 was authorized. Construction was started before completion of plans,
.~ the contractor proceeding with the aid of sketches prepared by this depart-
- ment. The first plan was approved on December 17, 1941, and the collection
. Systom was completed a fow days later. At this time, we were instructed by
' the Officer in Charge to plan for an eventual 10,000 population or 4000 more
| than had been contemplated in the original design. Tent Camp No. 2 dis-

' charges through an 18" trunk sewer connecting to the outfall sewer from Tent
' Camp No. 1 at Manhole #6. At the time of the construction of Tent Camp No.
- 2, the treatment plant was enlarged by the addition of settling tank No. 2
“and digestion tanks € and D, which were duplicatos of the original installa-
- tion except that the influent and offluent channels had to be modified +o

| fit in with those of the original tanks which were not constructed exactly
according to the drawings.

After the second g8ottling tank was placed in operation, tho cfflucnt
from the combined tanlks improved somcwhat, dusc to a longer detention period,
‘and the performance of tho plant seemed to be satisfactory in spite of ths
lack of careful operition. On March 16, 1942, Mr. Warrcen H. Booker, Lirector
“of Division of fanitary Enginocoring, North Carolina State Board of Fealth,

‘inspected tho Tunt Camp scworage system and the following are extracts frow
his report:

3 "Commander Charles L. Pool called me on the telephone last wesk and
irequested thet I accompany him to the Tent Camp at

the Merine Barracks, a
‘mile or two couthwest of Jacksonvilla, on Monday, March 16, 1942.

.. This is to advise that we have made this trip and inspected the weter
upply and scwage treatmont facilitiss for the Tent Camnp.

The sewape troatment plant was des

b igned for a Tent Camp, and I infer
from. the name that *

“his is probably intendod to bo morc or less tompora;y.'
primary sewago treatmont plant has

& up to capacity
it was intended originally
but there are probably in the neighborhood
It should be added that another

A8 such, it sccms to me that a very good
en installed, although unfortunately, it scems to bo workin
perhaps cven moro. It is my information that
accommodate some 6,000 Marines,
of 15,000 in the Tent Camp at this timo.

e
ot
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' flow through compartment in the sewage treatment plant is now being used,

' vhich would probably bring the capacity of the plant up to within the

§ neighborhood of 12,000. But even with this slight overload, the primary
treatment given seems to be making a marked improvement in the effluent from
' this plant. The effluent is chlorlnated by means of dry chlorine gas, and
discharged into Brinson Creek, perhaps a hundred yards distant.

No evidence of fouling of this creek was noted, and no evidence of
odor was noted in the occasion of this visit. The only odor was a slight
;musty odor due, in my opinion, to the decomposition of organic matter in the
‘mmwm adjacent to the stream. There is a slight tidal action of perhaps
‘not over six inches which causes this material to surge up-stream slightly,
‘and dovmstream to a somewhat greater extent, but from a public health point

of view, I could not see any possible danger from this amount of settled
‘sewage effluent being discharged into this stream.

_ If I might be permitted to make a few suggestions, I would like to
mention the following:

f} 1., A bar screen was used and, as a result, a lot of unsightly
rags and rubbish is raked from the bar screen which was probably either

puried or incinerated. It is believed, however, that if this unsightly vile
smelling mess, which may a little later be exposed to flies, could be supple-
mented by means of a comminutor, all of this unsightliness and odor around
the screen chamber, and the possibility of flies returning to the mess halls
tould be obviated. If ths Tent Camp is to be used much longer, it is sug-
?ested that consideration be given to installing a communitor paralleling

the present screen chamber, and permitting the screen chamber to be used in
an emergency when the comminutor is out of use.

2. Another suggestion is that a considerable amount of fats and
reascs were noted on the surface of the settling chambers. Several sugges-
hons in regard to handling this s1tuatlon occur at this time,
i (1) Inasmuch as fats, oils, and greases are so badly needed
to aid in our war effort, it seems.to be that approprlate orders might be
pmmd provided that all excess fats and oils resulting from cooking be pour-
8d off and saved in the kitchens during cooking operations. This should
¢ve a higher grade of fats, oils and greases than will result if grease
aps are installed, where soaps and other material are allowed to become
nixed with these fats and greases resulting from cooking operations.
b
?& (2) Besides saving a very large portion of the fats, oils
d greases at the source, that is at the ranges in the cook shacks, and
ide from the possibility of installing grease traps, it is suggested that
¢ form of floating squeegee be installed on the surface of the two flow
ough compartments of the sewage treatment plant. In my opinion, your
pinears could readily design such a floating device which would collect
1 the grease and floating scum to one end where it could be dipped, or
ermitted to flow over into the sludge compartments very rapidly.

L (3) A still further suggestion in regard to the operatlon
this plant is that should the population and resulting sewage flow be
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still further increased, it may be necessary to still further increase the
- chlorine dosage now being applied.

The possibility of installing secondary treatment, or piping the eff-

luent over to New River was mentioned, but, under the circumstances, I

see no immediate need for either alternative from a public health point

. of view. In my opinion, the investment of an amount of money sufficient
k to secure seccondary treatment would be far better made in some other line
- of war effort, certainly at this time."

R
b

N-3.07. Additional Facilities. In April 1942, at the request of the

| Officer in Charge, estimates wore preparecd for the addition of certain

. features to the sewage treatment plant. On April 9, 1942, a report was

tﬁsubmitted to the Officer in Charge, comparing the cost of chemical pre=-
. cipitation with the cost of high rate trickling filters and secondary

. settling, and recommending that the latter be considered. This report

. also discussed the operation of the plant to date. On April 11, 1942, the
- Officer in Charge requested us to proceed with detailed plans and specifi-
- cations for the following additional sewage treatment facilities, using

. chemical precipitation, as shown on drawing T.C. No. 355, the cost not to
excecd $125,0004

i (&) A Parshall Flume and Flow lMeter for measuring and recording
' the flow of sewage, and proportioning the féed of chemicals. : :

{

(b) An automatic control solution type chlorinator of 400 1bs.

ibapacity per day. The small dry feed chlorinator originally installed was
transferred to Mumford Point. Camp No. 1.

_ (¢) Chemical precipitation, including chemical feed machines,
‘2 flash mixing tank and two flocculation tanks with mechanical agitators.

_ (d) Six new sludge drying beds, Nos. 5-10, inclusive, having
‘2 total area of 8400 squarce fect, with provision for future glass covers,

(e) 4 sludge pumping station and complete piping to climinate
¢ nocessity for using the larlow portable pump for handling raw sludge,
gested sludge, and supernatant liquor. Two pumps were to be provided,
¢h with a capacity of 8400 G.P.H. ;

(f) A sewage pumping station (N¥o0.8) to pump settled sewage and
upon occasion, to pump by-passed raw scwagc. This station consisted of
& receiving or wet well with Screen, a pump room containing two pumps:
No. ¥, with a capacity of 1500 gallons per minute against a 10 foot head,
No. 2, with a capacity of 2250 gallons per minute against an 11 foot head,
& motor room containing one electric and one dual electric gasoline engine
drive unit (for pump No. 2) with automatic controls and provision for a
future pumping unit.

1 (g) A 16" force main on piles across Brinson Creck and an 18"
outfall sewer discharging into New River, just south of Jacksonville.

(h) A new circular digester, similar to the ones constructed at
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Jfﬂm Division Training Area Plant, without gas utilization, Heating coils
| were installed and blanked off,

(1) A four inch water main from the Tent Camp.,

(j) A power line extension from the main transmission line
| now serving the Tent Camps.,

Work on these fcaturcs was woll underway on October 1, 1942,

. N-5.08. Recommendations - Tent Camps No. 1 and No. 2 Sewage Treatment
. Plant. Chemical machines provided are for the use of dry chemicals and are
. arranged so that lime, ferric Sulphate and alum can be used. Solution

" flumes and chomical lines should be cleaned often. Water supply has been
| provided for flushing flumes and lines. When chemical treatment is not

| being used, the Flash Mixing Chamber should be cleaned periodically. This
. may be accomplished by running the Flash Mixer.

Y Float wells in the Chemical Building should be cleaned monthly and
* connecting lines to Parshall Flume flushed with the water supply provided.

L Existing settling tanks have been provided with rovolving scum troughs
that discharge into adjoining sludge tanks. Scum should be removed daily.

i After each period of sludge pumping, sludge lines should be flushed by
© pumping settled seowage from the wet well of the pumping station.

In the control chamber of sludge digestion tank "E", two vents with
. valves have becn provided. Those should be left open when digested sludge
| and raw sludge lines arc out of operation for longer than a day. The
. supernatant sampling sink in this chamber should Bethoroughly flushed with
. the water supply provided after each period of sampling.

1 Recommendations and suggestions set forth in previous reports should
I also bo adhered to as beforo.

4 N-3.09. The sewerage drawings prepared for Tont Camps Nos. 1 and 2

. were as follows: TC Yos. s Gy 64 €8, 54, 66, 66, 76, 217, 2486, 355, 356,
857, 358, 359, 360, 361, 363, 364, 365, 367, 368, 371, 372, 375, 376, 377,
878, 379, 383, 392, 393, 227, 366, and 398,
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Table N-3.10

TENT CAMPS 1 AND 2

SEWER QUANTITIES
(Lineal Feet)

Dwg. No. of
No. 4% gt gn 10" 12" 14" 15" 16" 18" oM an ;:HO
355 &
356 890 1881 35 6
218 1635 1697 337 708 1795 320 16
217 16 476 2436 615 886 188 3369 25
4 108 798 1165 8
5 {245 2599 | 6741 | 1312 698 913 34
Totals| 261 4,710 | 10,874 | 2264 2292 108 | 3694 890 5570 35 1165 89

Grand Total: 31,863 lin. ft. or 6.03 miles







-4, Division Training Area

N=4.01. This area lies on tﬁe east side of New River and includes the
following:

(a) A Residential Arca between Northeast Creek and Wallace Creek;

1 (b) A Naval Hospital on Hadnot Point, five Regimental Areas, a
\Post Troops Area, and a‘Parachute Training Area.

' (c) Industrial and Supply Area
|
1 N-4.02. The General Site Plan for this area was approved on July 23,
194), Sewer surveys had been in progroess since May 30, 1941, A preliminary
report on the collcction of sewage was submitted on June 16, 1941, The
design for the collection and treatment of sewage is based on conveying
g;,_. southeasterly along the bank of New River to Wallace Creek, pumping
across Wallace Creek, into an intercoptor sewer flowing southeasterly
approximately parallel to New River to a pumping station (No. 1) and sewage
treatmont plant located on the north side of Cogdels Creek. The Industrial
and Supply Area is served by a trunk sewer connecting to the New River inter-
ptor. No provision was made for discharging rain water into the sewers.
eral routes were investigated for the interceptor sewer, the one finally
Padopted being shorter, cheaper, and involved less deep cut than any others.,

N-4.03. Two sites were considered for the location of a sewage treat-
ment plant. (1), the low lying arca directly south of Division Headquarters
and (2), a site on the north side of Cogdels Croek. The first site had the
advantage of being near the center of population which would enable the
tollecting of sewage from two directions rather than transporting the entire
flow tho full léngth of the Area. The disadvantage of this site was its
¢lose proximity to Division Headquarters and Regimental Areas Nos. 3 and 4,
The Cogdels Creok site was densely wooded, dry and located on land partly
surrounded by swamps which made it improbable that the site would be required
ior any other purpose. In addition, it was the only suitable site located
% the north of French Creek. We, therefore, recommended that this site be
ghosen, which recommendation was approved by the Officer in Charge. Final

fsign of the New River Interceptor was made on the basis of the flow com-
putations shown in Table 1y-4,04,
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‘ The column headed "Peak Flow (M.G.D.)" gives the expected flow, in

‘million gallons per day, from the various units listed. Column headed

"Cumul. Peak Flow" gives the cumulative flow of sewage, as estimated, in
| progressive steps throughout the entire longth of the intercepting sewer

' from its upper limit to the treatment plant. SPS is an abbreviation for
' Sewage Pumping Station.

"
s
!

The figure in parenthesis immediately below the manhole or sewage -
‘pumping station number give the invert elevation of the sewer at that point.

-4.05. During the construction period temporary general sewer plans
' fos. M.B. 415 and 434 were used to coordinate the work. These data now
' are shown on the 1"= 500! record drawings. ‘

Typical sewer details are shown on M.B. Drawings Nos. 402, 403 and
404

Construction drawings prepared for the New River Interceptor Sewer

‘were 11,B. Nos. 410, 405, 401, 408, 418, 419, 420, 421, 422, 463, 471 and
472.

N-4.06. As is seen on the flow sheet (Table N-4,04) three small
pumping stations were needed along the interceptor for conveying sewage
lacross Wallace Creek, and to avoid excessive depths.
lof them follows:

A brief deseription

Wallace Creek Scﬂago Pumping Station No. 3

: : Plans for this station are shown on M.B. Drawings Nos. 435, 436, 437,
438, 439 and 736. This station receives sewage from the entire Residential
?‘ea, Midway Park Residential Area and Gatec House Area. Pump No. 1 has a
capacity of 500 G.P.M. against a 22 foot head. Pump No.. 3 has a capacity

of 800 G.P.M. against a 22 foot head. This unit may be driven by gasoline
or electric motor. Space has been provided for a future pump No. 2.

River Road Sewage Pumping Station No. 4

Plans for this station are shown on M.B. Drawing Nos. 441, 442, 443,

444, 445 and 737. This station receives sewage from the Residential Area
ying north of Whiteside Branch. Pump No. 1 has a capacity of 200 G.P.M.
against a 21 foot head. Pump No. 2 has a capacity of 200 G.P.l: against

,VZS foot head. This unit may be driven either by gasollne or clectric
O tOI‘ ®

Autumn Oval Sewage Pumping Station No. 5

b

1 Plans for this station are showm on M.B. Drawing Nos. 473, 474, and
1701, This station receives sewage from a small area in the vicinity of
lutum Oval. Pumps Nos. 1 and 2 have a capacity of 50 G.P.M. each against
y 14 foot head. This station is built entirely underground and should be
gentilated thoroughly before any employees are permitted to enter the same.







1-4.07. A brief description of the sewer systems for the various
‘parts of the Division Training Area are given helow:

: Regimental Area No. 1 Sewers for this area are shown on Drawings M.B,
los. 414, 405, 410 and 408. Many of the buildings in this area connect

‘ directly to the New River Interceptor Sewer and the Hospital Area Trunk

' Sewer. The 10" sewer between Manholes 65 and 150 was designed to serve the

' Brig and a fow other buildings in a low lying part of the Post Troops Area.

. Regimental Area No. 2 Sewers for this area are shown on Drawings Nos.
- I3, 405 and 406. The 15" and 12" sewer between manholes 58 and 279 are
- designed for extension into the Post Troops Area.

Rogimental Area No. 3 Sewers in this area are shown on drawings M.B.

| 407 and 401. TNone of tho Sewers in this area were designed for future ex-
. tension.

Regimoental Arca No. 4 Sewers in this area are showm on Drawings Nos.
(LB, 400 and 40I. The 15" sewer betwéen manholes 45 and 117 was designed
for and serves as the trunk sewer from the Industrial and Supply Area.

i

Regimontal Area No. 5 Sowers for this area are shown on Drawings Nos.

| I.B. 458 and 400. TWome of the sewors in this area were designed for future
- extension.

4 Naval Hospital Area Sewers in this area are shown on Drawings Nos.

' IL.B. 410, 456, and 457 and 737. Due to the distance to the intercepting

. sewer and the elevation of some of the buildings, a sewage pumping station

" (No. 2) was required for this area. The station discharges through 1075

P feet of 8" Force lfain into ilanhole No. 133. Pump No. 1 has & capacity of

. 200 G.P.M. against a 23.5 foot head. Pump No. 2 has a capacity of 300 G.P.lM.

| against a 25 foot head. This unit may be driven by either gasoline or
* electric motor.

. Industrial and Supply Area Sewers in this area are shown on the

. following drewings: H.B. 412 and 413. The 15" trunk sewer leading to this
. area has a capacity for a peak flow of 1.8 M.G.D. The sewer was designed
- to take sanitary sewage from the various buildings, including the laundry
- with the usual wastes and the parachute training area. This sewer was not

- desipgned to receive large quantities of water from the Central Heating Plant, |
etc., as no such need was anticipated.

i

The gas and oil station, which was added after all sewers had been
. constructed, was built on ground too low to be served by these sewers and
| a septic tank and disposal field were provided. The tank is 3'6" x 9'Q"

. in plan, with a settling capacity of 668" gallons and a disposal field of
I 350 feet of 4" tile drain.

\ Gate House Area Sewers for this area are shown on M.B. Drawing No.

. 1402. Sewage from this arca discharges into Manhole No. 628 on the Midway
. Park Residential Area sewerage system and eventually is pumped back into |
. the main collecting system. S ?
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Post Troops Area Sewers for. this area are shown on M.B. Drawing No.

460,

Parachute Training Area Sewers for this area are showmn on M.B. Draw-
ings Nos. 462 and 1408. The sewage from the main buildings around the first
two towers is pumped into the Industrial and Supply Area sewers by sewage
pumping station No. 9. This station is shown on M.Bs Drawings Nos. 1404,
1405, 1406, 1407 and 737. Pump No. 1 has a capacity of 100 gallons per
minute against a nine foot head, and is e¢lectrically driven. Pump No. 2 has
a capacity of 200 gallons per minute against an eleven foot head and has
dual gasoline-clectric drive.

It was necessary to install a septic tank and disposal field for the
third parachute tower which was located on ground too low to be served by
the sewers in the area around the first two towers. A septic tank 5'8" x
16'0" in plan, with a settling capacity of 3170 gallons, was provided just
outside the landing area of the tower. Disposal field consists of 500! of
four-inch tile drains. : :
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- N-4.09. Sewage Pumping Station No. 1, Sewage Treatment Plant and
Outfall Sewer The factors determining the site for the sewage treatment
plant have already been discussed. Careful study was given to the problem
of determining the degrec of purification which would be required prior to
discharging sewage into New River. Final decision was not made until all

the information which was readily available had been collected and discussed
with the Officer in Charge, lir. Warren H. Booker, Sanitary BEngineer, Stafe
Fealth Uepartment, theNorth Carolina State Fisheries Commission, and with

an independent consulting engineer, who was retained to assist in this
matter.

The oxygen content of the river water, tide and wind currents, the
location of shell fish beds, rainfall records, present pollution, soundings,
proposed use for bathing and recreational purposes, and other matters per-
taining to the problem were investigated as thoroughly as the limited time
would allow. : :

N-4.10. On August 28, 1941, the following report was submitted
covering the disposal of sewages :

"REPORT ‘COVERING THZ DISPOSAL OF SEWAGE FROM MARINE BARRACKS
NEW RIVER, N. C."
Avgust 28, 1941

"In order to determine the degree of trecatment necessary for the dis-
posal of sewage from the Division Training Arca, we have made studies and
determinations in New River, upon which to base final conclusions. These
studies include: soundings, tide gauge readings, float observations to
determine tide and wind currents, chemical analysis to determine salinity
and available oxygen, run-off from average annual precipitation and volu-
metric computations for available dilution. Other investigations have been
carried out to ascertain the location, extent and value of oyster beds, and
the extent to which New River will be used for bathing and recroational
purposes. : '

: Ordinarily, studies of this character are carried out over a period

of several months in order to inélude seasonal and unusual weather and tidal
conditions. Obviously, it has been impossible to spread our investigations
over a period of time ordinarily alloted to studies of this character and
our conclusions are based upon the best evidence obtainable and as.summarized
later in this report. In order to give a clear picture of the areas which
will contribute scwage to New River and the characteristics of the River
itself, the following facts are given as a gencral gauge for estimating the
ratio between sewage contributed and river water available for dilution.

The Marine Barracks is located on the cast side of New River, bectwecn
Northeast Creck and French Creek. The town of Jacksonvillé is situated on |
the east side of the river about 20 miles above the inlet from the Atlantic i
‘Ocean. The Marine Corps Tent Camp, now constructed to house 6,000 men, is J
situated about a mile and one-half southwest of Jacksonville on Brinson ]
Creek, a tributary of New River, Ii. C. 'A C.C.C. Camp, housing 400 men temp=-
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| rerily, is located on thc.north side of Northcast Creek, due north of

| Paradise Point." The proposed 700 family housing project with an estimated.
population of 3,000 will be located on the south side of Northeast Creek

and cast of State Highway No, 24. (lumford Point Tent Camp was projected
later.) '

3 At Jacksonville, the river is comparatively narrow, but widens rapidly
:: to an average of 8,000 feet, betwcen Paradise Point and Cogdels Creek.

- New River inlet consists of a dredged channel and numerous small channels

| through the river delta. The Intracoastal Waterway crosses New River near

. the inlet. The area of the rivor above a line drawn between Rhodes Point

| and Cogdéls Creek is 8660 acres, or' 135 square miles. The chammel to

- Jacksonville is dredged to a depth of 11 fect below mean sea level, or 9 1/4
. feet below mean low water. The average depth between Paradise Point and

| Cogdels Creck is nine feet below mean sca level.

: Soundings shown on the Coast and Geodetic Survey Charts are -referred
| to mean low water, which is 1.5 feet lower than mean sea level. During the
| sumer of 1941, the level of water in the river above Sneads Ferry stood

“at or above sea level. Therefore, the depth of water in New River is about

1.5 feet grenter than the oharts indicate with a correspondingly greater
. volume of water.

From tidal observations on four gauges, it is estimated that the

periodic tide in New River above Cogdels Creck is 0.3 feet. Gauges were
located as follows:

No. 1 Sneads :Ferry Bridge

o. 2 New River near Cogdels Creek -

No. .3 Northeast Creck at railroad bridge
No. 4 Brinson Creck at railroad bridge

i The zero points.of thesc gauges are set at mean sea level, as doter-
imined by leveling from Bench lMarks of the U. S. Coast and Geodetic Survey.

Assuming 1.92 tidal c;rc‘les each day, the daily tidal prism equéls
4576 fect. This would indicate a daily change in the water of New River
‘above Cogdels Creek of 217,000,000 cubic fcet or 1,650,000,00_0 gallonse

: The drainage areas of New River above Cogdels Creek, at the point
Where the effluent from the sewage treatment plant will be discharged, is
in excess of 340 square-miles. The annual rainfall is estimated at 48
inches, or 280,000,000,000 gallons. It seems reasopable to assume that 20%
f' the precipitation. reaches New River, which is equivalent to a run-off of
56,000,000,000 gallons annually, or an average of 153,000,000 gallons daily.
In time of lowest flow probably six per cent of the average, or 9,000,000
gallons of fresh water -enter the river daily above Cogdels Creek.

i . Samples of water from New River at the proposed outfall sewer were
analyzed on July 3, 1941, with the following rosults:

4

Sarples No. 1 ~ 1000 feet from shore
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: - Available Oxygen; Top _ 6.3 P.P.M.
4 Available Oxygen, Bottom 6.0 P.P.M.
! Chlorides 13,350 P,P.lM.
PH 8.2
Sample No. 2 - 2000 feet fronm Shore
Available Oxygen, Top 5.9 PP,
Available Oxygen, Bottom 5.8 P.P.M.
Sample No. 3 - 200 feet from Shore
Available Oxygen, Top 642 PJP.lls
Available Oxygen, Botton 6.2 P.P.M.

PH and Chlorides same on all samples

‘ Using an average of six parts per million or 50 pounds of oxygen per

- million gallons of water, ,the daily in-put of oxygen into New River, due to
tidal changes is 1,680 M.G.D. x 50 or 81,500 pounds of oxygen. It is realiz-

. ed that some of the water carried out by one tide mav be drawm in by the

. Succeeding reversal of flow, resulting in water of less than 6 P.P.M

| i, oxygen
. content entering the river, but in the lack of any long time, comprehensive

. measurements of currents in New River, it is felt safe to assume that this
. deficiency will be more than off-set by rainfall run-off, natural wind aera-
~ tion and oxygen given off by aquatic and marsh plants,

‘ To determine the dispersal of treated sewage discharged from the pro-

- posed outfall, extending approximately 1600 feet into New River near Cogdels
. Creek, a number of wooden floats were released and their courses observed on
BYuly 15, 18, and 21. Due to the presence of sand bars extending into the

| river, the floats were constructed so as to be submerged only a little over

. two feet with four sheet metal fins at the bottom to increase the area acted
| upon by water currents. The currents in New River were found to be quite
 slow: consequently, the floats were influenced greatly by wind action and

. are of value chiefly as the indication of the fect that a very definite move-
- nent of water takes place in the vicinity of the proposed outfall, sufficient
- it is believed, to provide adequate dispersal, Certainly it is conservative

~ to assume that the effluent will be mixed with one-fifth of the water passing
. the line from Rhodes Point to Cogdels Creek, especially in view of the favor-

- able location of the outlet, which is in a deep section of the river, appas
- rently caused by a decided current at this point. :

| The estimated population which will use the New River for dilution of
. sewage, together with the estimated sewage flows and daily Biochenical
. Oxygen demand, are shown in the table below, computed on a basis of 0.17

~pounds of B.0.D. per capita per day, and assuming that a reduction of 30%
. B.0.D. will be accomplished by primary treatment alone, a higher degree of

. treatment at any point will obviously react more favorably throughout the
. entire cycle of purification.
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i DAILY
AVERAGE
E AREA POPU- SEWAGE DAILY B.0.D.
LATION FLOW Raw Treased (30% Reduetion)

‘Division Training 15,000 1,500,000 25504 1785#
& Residential

Tent Camp 6,000 600,000 10204k 7145
€. C. C. Camp 400 40,000 68# 48#
Housing Project 3,000 300,000 510¢ 3574
City of Jacksonville 6,000 600,000 10204 7147+

E Totals: 730,400 73,040,000 5,168F — 3CIEE

b Due to the fact that the Tent Camp, the city of Jacksonville, the
'C. C. C. Camp and the Housing Project will discharge sewage into widely
‘separated parts of the river and at some distance from the proposed outfall
sewer serving the Division Training Area, it may be safely assumed that the
sewage from these contributors will be throughly mixed with and will be
oxydized by the waters of New River before reaching the area surrounding
‘the outfall sewer near Cogdels Creeck. Starting off with a total of 81,500
pounds daily imput of oxyzen into New River, neglecting the in-put due to
reinfall and deducting 1833 pounds for the four sewage contributors above
mentioned, a remainder of 79,667 pounds of oxygen is available for dilution
of treated sewage from the Division Training Arsa. It is estimated that
the effluent from the proposed treatment plant will have a daily B.0.D. of
1785 pounds which will result in tho daily use of a little more than two

per cent of the daily oxygen in-put available from tides.

Investigations covering oyster beds show that none exist to the north’
which is more than seven land miles below the proposed

] Furthermore, the location of the oyster beds is in close
proximity to the ocean inlet where tidal changes are more pronounced and
correspondingly greater dilution is afforded. Insofar as pollution to
oyster beds is concerned, it is believed that no effect whatever will be
felt because of the treated sewage discharged at Cogdels Creek.
e The use of the river for bathing and recreation purposes has been
given careful consideration. From the studies made to date covering pre-
f?iling wind, currents and other factors, it appears that, with the degrse
;f purification recommended, that bathing should be restricted in the near
vicinity of the outlet. The shore line at this point is alternately swampy
and rugged for a distance of 1300 feet upstream and approximately the same
distance dovmstream from the outlet. After the treatment plant has been
f operation for a period of months the extent of restriction on bathing can
be determined within close limits by appraising the results of bacteriologi-
¢al oxaninations from water samples taken at representative points along the
shore.

It is assumed that this procedurec will be carried out as a precaution-
ary measure regardless of the degree of sewage treatment given, this prac=-
tice being generally accepted as a necessary one. '

Conclusions and Recommendations

=58 B







| (Report of 8/28/41 Cont'd)

From the foregoing data the following conclusions are reached:

i 1. New River under the conditions as covered by our observa-

ions, will afford ample dilution for the sewage contributed from the

“dv151on Training Area for a population in excess of 15,000 persons, with

primary treatment consisting of two hours minimum sedimentation in well
igned and properly operated tanks.

4 2. Chlorination of the effluent will probably be required dur=-

ﬁngcertaln seasons of the year, more particularly during the summer months.

3. The plant should be designed for flexibility of operation
to meet wide fluctuation in population. The design should include all
necessary provisions for future expansion, including blank pipe connections
d space for future structures. All future structures should be indicated
nt this time on the general plan which will be ‘used for current construction.

4, Provision should be made at this time in the plant design
ifor complete biological treatment should additional purification be requir-
ed in the future.

Plant Design

A general plan has been prcparcd covering the treatment of sewage an
¢ following basis:

Authorized Population 12,500
Average daily flow at 100 gallons per -

capita 1425 MeGaeDo
Maximum hourly peak flow at 200 gallons

per capita 2.50 M.G.D,

; A general plant layout showing units proposed for immediate and future
construction is attached hereto.

Comminutors

i In order to prevent the nuisance and operating costs incident to

raking and disposing of screenings, comminutors are recommended for instal=--
ﬁ tion Ahead of grit chambers and sewage pumping plant. This equipment will
‘gontinuously grind or cut the coarse matter into small settleable particles
within the raw sewage channcl and will thus eliminate the difficulties en-
‘countered with sewage pumps where clogging frequently occurs from the solids
ordinarily contained in sewage.

i It is proposed to install two units for immediate use, each designed
for an average flow of 1.75 M.G.D. and peak flow of 2.5 M.G.D. Spece and
pipe connections will be provided for two future units.

Grit Chambers

In order to prevent unduc wear on sewage pumps and to eliminate
operating difficulties due to sand settling in tanks, pipe lines, etc.,
oughout the treatment plaqt, it is considered essential that grit removal
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be provided. This feature is considered very necessary in view of the soil
conditions. For immediate and future requirements it is proposed to con-
struct a three channed hand-clecaned grit chamber to include a coarse bar
rack for removing large obstructions. The channels will provide for a
velocity of one foot per second and will be arranged to take minimum ex-
pected flows and maximum future flows up to 7 M.G.D. Mechanically cleaned

grit chambers are preferable to hand cleaned units but the former have
been eliminated as being too costly.

Sewagc Pumping Plant

As stated in prior reports, the trunk line sewer serving the Division
Training Area, Hospital Area and Supply Area will terminate just north of
Cogdels Creek at elevation -0.43. A pumping plant will be required to 1lift
the sewnge to elevation 19.5, (later raised to 21.5 to fit the site).

From this point flow will be by gravity through the treatment plant and
outfall sewer which will extend into New River about 1600 feet. The average

1ift will be 25 feet, for which the following pumping units have been
selected:

le Unit 1000 G.P.M. requiring 10 Horsepower
l- Unit 1500 G.P.M. requiring 15 Horsepower
1- Unit 2600 Ge.P.M. requiring 23 Horsepower

The average daily running cost for pumping will be equivalent to

. 8.5 continuous horsepower per 1.25 million gallons pumped, or 152 K.W. hours
. per day, at 0.0065 = 99 cents., This with a demand charge based upon 16.5

. K#. at 1.00 per K.W. per month = 55 cents per day, making the total cost

. for power 1.24 P.M.G., or l.54 per day for normal flow.

Primary Tanks

‘ Two primary tanks will be provided each 16 feet wide x 65 feet long
' x 10 feet average depth, 10,540 cubic feet each: total retention period

| three hours at average rate of flow for 12,500 population: 2 1/? hours for
- 15,000 population. 1.87 hours for 20,000 population. Acccpted practice

- indicates a rotention period of one to three hours with an average of two
| hours being generally adopted. On this basis, it is obvious that the two
| tanks when operating together will handle a total population of 20,000

- before additional settling tanks need be added. For minimum requirements
| it is possible to operate onc tank only.
3

] It is proposed to equip both tanks with mechanical sludge and scum
‘collecting cquipment. OSludge removal will be accomplished by means of
‘8ludge pumps which will take suction directly from the tank hoppers and
‘discharge into the sludge digesters.

i

‘ 4

b
b

Sludge Digesters

Heated sludgc digestion tanks will be provided together with gas
collecting and utilization equipment. Two tanks 35 feet diameter x 19.5
feet average depth, 18,750 cubic feet capacity each, should be provided for
imedinte use. The total capacity is based upon three cubic feet per

B
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capita for 12,500 population or 2.5 cubic feet, for 15,000 population.
If the population is materially increased beyond 15,000, or if activated
sludge is added later, a third unit will be required. The sludge digesters
arc to be equipped with floating covers, or equally effective means for
collecting sludge gas, gas burning and heating cquipment for maintaining
proper temperatures within the tanks and means for burning waste gas.

* Sludge Pumping Equipment

Two identical duplex plunger type sludge pumps, of orthodox type,
~will be provided to transfer fresh sludge from the settling tanks to the
digesters; also to transfer sludge from one digester to the other. It is
proposed to house this equipment in a small building which will also con-
tanin a laboratory, office and tool room.

Sludge Drying Beds

Beds for drying sludge will be provided on the basis of 2/3 square
feet per capita, if covered and 1 square foot per capita if open. The area
for a population of 12,500 will be 8330 square feet in six units, each 70
feet long by 20 feet wide., It is strongly recommended that the beds be
roofed over to prevent direct wetting from rainfall but that side enclosures |
be omitted. It is believed that roofing will prove economical in the end
by cutting down the area of drying beds and by permitting greater economy
in handling sludge. (covers were ruled out by our charge, due to lack of
funds) It is proposed to remove sludge by means of small industrial push

cars to a central point accessible to trucks. (concrete runways were sub-
mitted later.)

Sterilization’

Chlorinators will be provided, together with ducts and manifold
arrangement for application as required to effect pre or post chlorination.
The use of one ton chlorine containers will probably be required in the
interest of economy. The design will be made to permit the installation
of proper handling equipment for immediate and future requirements."

N-4.11. After careful study of the above report and of hydrologic
data pertaining to North Carclina stream and rainfall, an independent .

expert consultant decided that the following values’ probably would apply
to the New Hiver drainage basin: ;

liean discharge 0.61 M.G.D. per sq. mile
Minimum daily discharge 0.03 M.G.D. per sq. mile
Minimum weekly discharge 0.04 il.G.D. per sq. mile
Minimum monthly discharge 0.06 £.G.D, per sq. mile

The records show the rainfall in Onslow County to average
between 50 and 55 inches annually. It was considered that very little
progressive and steady movernent of the effluent toward the sea would occur
and considered the principal value of the tides to be their dispersing
effects upon the sewage effluent, and thoir resulting acceleration effect
upon the rate of surface rc-aeration due to thc oscillations of the water,
However, basing cnlculations upon an estimated minimum discharge of 20
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million gallons daily, the consultant estimated that the minimum residual
dissolved oxygen content of the river would be three parts por million for
a contribution population of 15,000. IHe considered that this result con-
stituted a border line base and indicated the need of future secondary
treatment to serve any increase in the contributing population. He pointed
out that this study was theoretical and that observed conditions after the
installation of the primary treatment plant may either indicate the imme-
diate need for higher treatment, or no need for such treatment in the near
future. He, therefore, concurred with the conclusions and the recommenda-
tions of the report of August 22, 1941, as applied for a contributing pop-
ulation not exceeding 15,000. A report submitted December 1, 1941, dis=-

cussed the problem further and stressed the' necessity for competent opera=-
tione.

N-4.12. Design of the treatnent plant was carried out substantially
in agreement with the report of August 28, 1941. Drawings were as follows:
M. B. 416, 417, 424, 425, 427, 428, 430, 431, .432, 433, 734, 735, 812, 961,
446, 447, 448, 449, 450, 451, 452, 453, 454, 459, 461, 465, 466, 467, 468,
469, 470, 475, 476, 477, 478, 480, 481, 483, 1730, 1731, 1891, 1892, 7851,
426, 429 and 4403.

N-4.13. In February 1942, it became apparent that the population of
the area would be in the excess of 20,000 instead of the 12,500 originally
estimated. We were directed by the Officer in Charge to prepare Flans for
Digester No. 3, Primary Settling Tank No. 3, and Sludge Beds 7-14, inclusive.
T™wo beds were added to M.B. drawing llo. 453. Other sewer drawings were:

M.B. 455, 482, 483, 484, 486, and 487.

N-4.14. As constructed according to the above listed drawings and

specifications 400, 401 and 402, the plant is designed for a population of
20,000 with an average daily flow of 2,000,000 gallons with a peak flow at
the rate of 4.0 M.G.D. A brief resume' of the capacity and characteristics
of the structures is given below: :

Coarse Bar Screen An inclined coarse screen fabricated from
1/2 2 0 1/? Thoh steel bars with 3 inch clear openings has been constructed
in a concrete channel prececeding the comminutors. This screen is arranged
for manual raking.

Comminutors Two Chicago Pump Company comminutors, driven by

4 three-fourths horsepower weather proof Star electric motors, Serial Nos.

.~ 239817 and 239826, have been provided. The machines continuously and

. automatically cut and screen the coarse material in the raw sewage. Each
machine is designed to pass an average flow of 1.75 M.G.D. at a head loss
not to exceed eight inches. The mechanisms arc fitted with one complete
sot of extra cutting teeth and onc extra comb together with all special
tools, lubricating equipment and instructions required for maintenance and
repair. Each comminutor is controlled by an off-and-on maintained contact
push-button station with an across-the-line type starter, with overload,
low voltage and phase failure protection. The two cemminutors are capable
of passing a peak flow of 5.0 MGDe







Fine Bar Screen A fine bar screen nas been provided for service when
it becomes necetsary to by-pass the comminutors. The fine bar screen is
fabricated of 1/2" x 2 1/2" flat bars with 1 1/4" cledr spacing, The screen
is arranged for manual raking.

Grit Channels Two grit channels, one on either side of an overflow
channel, have been provided. Flow through the grit channels is regulated
at the influent end by means of removable stop gatc weirs and at the effluent

‘and by steel proportional weirs. For the purpose of draining the grit

channels there have been provided four inch plug valves with a drain leading
to the receiving well of sewage pumping station No. 1. The two channels
together provide for a peak flow of 7.0 1.G.D. ;

Sewage Pumping Station llo. 1

Pump No. 1 1.44 M.G,D. or 1000 G.P.M,
Pump No. 2 §.%8 0K agan A
Pump No. 3 3,75 % ¥ o0 7

Total installed capacity: 7.35 l.G.D. or 5100 G.P.M,

~ The capacity of the outfall sewer is 5.0 M.G.,D, or 3470 G.P.l., so
it is obvious that all three units of the pumping station ordinarily may
not be operated at the same timc. However, in case of emergency, by flood-
ing the 24" by-pass sewer, the hydraulic gradient may be increased enough
to cause the outfall to take the {low of all three pumps,

Specification No. 401 covers the construction of the sewage pumping
station No. 1 and the equipment listed below:

“Pump No. 1 Fairbanks lorse vertical five-inch sewage pump, Type

5413F, Serial No, 442982, with vertical Fairbanks lorse Type QSZU, lotor No.

400518, ten-horsepower, threc-phage, 60 cycles, 1170 R.P.M., 220 volts:
Sec pump characteristic curves (Diagram N-4,15)

Pump No. 2 Fairbanks llorse six-inch vertical scwage pump, Type 5414%,
Sorial No. 442983, with Fairbanks ilorsec vertical motor, Type QSZU No. 404226,
15-horsepower, three-phase, 60-cycles, 680 R,P.l., 220 volts. See pump
characteristic curves (Diagrom N-4.16)

Pump No. 3 Fairbanks liorse eight-inch vertical sewage pump, Type
5415EGS, No. 242984, equipped for dual drive, including Fairbanks lMorse
right angle pump drive, Serial No. 14416, Style FW-2, ratio 1:2, connected
through a twin disc clutch to Continental gasoline motor No. E-61182, with
a 300 gallon underground gasoline tank. The electric motor is Fairbanks
lorse vertical Type QSZy, No. 403093, 25-horsepower, three-phase, 60-cycles,
690 R.P.ll,, 220 volts, Sce pump characteristic curves (Diagram -N-4.17)

Future Pump Space and connections have been provided for & future
Pump (No. 4

Air Compressor Worthington 1 7/8" x 2", Serial No. 7638: driven by
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a2 l/a horsepower Delco Motor, Type M, 110 volts, 60 cycles, 1750 R.P.M.

Myers Auxiliary Water Pump rated at 750 gallons per hour, driven by
Lo 3/4 horsepower Century liotor, 3-phase, 60 cycles, 220 volts, 1770 R.P.M.,

‘NSerlal No. R-1, pumping from a float controlled tank into the auxiliary
i water system.

Blower by American BloWer Corporation, Model 150-A-1, Serlal No. 79068,
capac1tv Ty 1015 C.F.l., controlled by a Sangamo Time Clock set to run 15
Amanut¢s every eipght hours.

Float Control Automatic Control Company,’ Type =5, Serial No. 4281;

Sump Pump Penberthy Automatic, Serial No. X80-94104, 1/4 horsepower,
llO volts, 60 c cycles, single phasc, rated at 750 gallons per hour.
| Pumping equipment is controlled automatically b the automatic float
ﬂsw1tch listed above. This switch is actuated by 6 1/2" diameter ceramic
float. The depth indicator is sct to indicate zero when sewage in the re-
celv1ng well is at clevation minus 7.42. The float switch is adjusted so
' that the proper pumps arc selected to take the variable flow from the inter=-
- cepting sewer and produce a smooth flow through the treatment plant. It
" will be noted from the characteristic curves that the discharge of Pump No.
' 1 varies from 1,000 to 700 G.P.M., Pump No. 2 varies 1500 to 1070 G.P.M.
“and Pump No. 3 varies from 2500 to 2050 G.P.M. For the design flow this
Ushould produce a close balance between pump discharge and sewage flow, re-
‘ducing greatly the frequency of starting and stopping. In addition, the
automatic switch is provided with connections whereby the sequence of
‘operations may be altered and if necessary in the future, the entire program
‘of operation may be changed by simply adjustments of the contacts. Full

‘operating instructions have béen furnished by the manafacturer of the float
switch. 2 :

] Visual electrical signals have been provided in the operators office
'to show which pumping units are in service, and in addition, a red light
'will show and a horn will sound when sewage in the wet well reaches a hlgh
elevatlon of 0.85 feet. As a further precaution, an emergency overflow has
‘been provided which will discharge raw sewage into a ditch leading to Cogdels
Creek vhen sewage in the intercepting sewer reaches an elevation of 2.25.

' This overflow elevation may be changed by varying the height of the overflow
‘weir. A flap valve of the overflow pipe will prevent flooding the pumping
‘station by back water from an unusually high tide. The ditch leading from
‘the flap valve should be completely unobstructed at all time.

i Tests should be made frequently to -check pump efficiences. It should
be noted that motors are 220 volts, requirihg a different transformer tap
yhan for the 208 volts used elsewhere in the area.

3 The Venturi meter described below, provides a convenient method of
&nasuring pump discharges.

The proper lubrlcatlon of sewq e pumps is esssential to efficient
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operation and the life of the equipment. The stuffing boxes on the pumps
are water sealed, the supply being furnished by auxiliary water system
which precludes the possibility of contaminating the potable water supply.
Sealing water is turned on and cut off automatically by 8olenoid valves
connected to the pump circuit. It should be noted that it is necessary to
supply water to the stuffing box of Pump No. 3 by a manually operated valve
at such times as the gasoline engine is in operation. The governor on the
gasolinc cngine should bz set so that the unit will deliver 2600 G.P.M.
with the wet well full. The lubrication of the ball bearings in pumps and
motors should be checked at intervals of six months. Care should be exer-
cised in greasing this type of bearing as a surplus will cause excessive
heating. Extreme cars must be taken to secure a perfect ball bearing grease
which is non-acid and non-alkali.

Sewage 1n the wet well should be pumped down and all grit and other
settled solids removed at such intsrvals as may be determined upon by trial.

Venturi Meter. The Venturi lfeter was furnished by the Builders Iron
Foundry. It is a type M, lodel D-2, register, indicator, recorder, Tube No.
19636, diameter 16", throat diameter 6 1/2", register No. 8683. The meter
will register a maximum flow of 4000 G.P.lM. Full operating instructions
have been furnished by the Manufacturer. The entire installation is valved
so as to permit by-passing the Venturi Meter for necessary repairs.

The register, which is located on the ground floor of the Sewage Pump-
ing Station, is actuated by two air diaphragm relays set closec to the
Venturi tube in a vault just outside of the building. The relays convert
the liquid pressure to air pressure as a means of actuating the register-
indicating-recorder memunted in the pumping station. A constant air supply
under pressure is furnished by a small compressor, also located in the sta=
tion. The converting diaphragms are equipped with clear pressure water
inlets for flushing out matter which would in time clog the convertors and
connecting pipes. This method of transmission between the venturi tube and
register was selected in lieu of fluid transmission by sewage in order to
avoid the difficulties which are known to exist, by the latter method, be-
cause of clogged pipe lines and erroneous readings caused thereby. Separate
air relays are provided for actuating this automatic controls on the two
chlorinators located in the Sludge fumping and Chlorinating Station.

Influent Chamber. The influent chamber reccives the sewage from the
16" force main which is ecnlarged 20" diameter to reduce entrance velocity.
Pre--hlorination may be effected in this chamber. The supernatant line
may be flushed by opening the shear gate provided. Flow to either primary
scttling tank may be adjusted or shut off altogether by inserting 14" pipe
nipples of the proper length in the bells of the discharge elbows. An
adjustable overflow weir has been provided leading to the by-pass sewer,
also a sluice¢ gate has been provided to drain the influent chamber or to
by-pass raw sewage to the river if it should become necessarys

Primary Settling Tank. From the influent chamber the sewage flows
through 14" cast iron pipes to the primary settling tank, welling up through
a flared opening into a tapered distribution channel, thence through a
number of ports into the tank. The three tanks now installed have a capacity
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of 10640 cubic feet, each giving a detention period of 2.85 hours with an
average flow of 2 M.G.D. Link Belt Company sludge and scum collecting

~ equipment have been installed in three tanks. Tanks 1 and 2 are equipped
f-with a common unit, Link Belt No. W7931-G, input R.P.M. 1750, output 2.7,
~ driven by a 1/? horsepower G. E. Motor. Settling Tank No. 3 is equipped
with a single Link Belt Company unit No. W55G of the same general charac=-
teristics, and driven by a 1/2 horsepower G. E. Motor. The driving motors
are controlled by push button starting switches. The manufacturer has
furnished a complete set of tools, lubricating devices and instructions

for the maintenance and operation of this equipment. The collectors operate
in a straight line sweeping scum to troughs ncar the effluent end of the .
tanks and on the return trip scraping the settled sludge into hoppers near
the influent ends of the tanks. The settled sewage passes over an adjust-
able weir into a discharge channel leading to the effluent chamber. Each
tank is equipped with a drain leading to the by-pass sewer.

Effluent Chamber. The effluent chamber is arranged>so that the
effluent of the settling tink may be routed to future activated sludge tanks,
or to the by-pass sewer by means of sluice and stop gates.

Chlorinating Equipment. Two chlorinators have been provided, each
with a maximum capacity of 400 pounds per day, with piping for pre- and
post-chlorination. On the southwest side of the chlorinator room there are
. installed Wallace and Tiernan Company vacum chlorinator L-2095, differential

- converter L-1564, with Fairbanks springless scale F-741472. On the north-
east side there are installed Wallace and Tiernan vacum chlorinator L-2098,
differential converters L-1565 with Fairbanks springless scale F-741473,

A monorail hoist is provided and either 150 pound, or 2,000 pound drums

of chlorine may be used. The differential converters are actuated by im-
pulses transmitted by compressed air through copper tubes connecting to
relays on the Venturi meter at sewage pumping station No. 1, thus propor-
tioning the amount of chlorinc to the flow of sewage. Temporarily, chlorine
is applied at a manhole on the by-pass scwer when post-chlorination is
desired. For pre-chlorination the solution is discharged into the influent
chamber.

: Outfall Sewer. The 18" outfall sewer has a hydraulic gradient of

& 0.57 per cent with a capacity of 5.0 M.G.D. PFive 8" outlets were installed
.~ at the end of this line with caps screwed tightly on each of them.
Sufficient outlets have becn installed to take the ultimate flow of 5 M.G.D.
Caps should be rcmoved or replaced on the outlets to meet conditions where-
in marked increase or decrease in flow will prevail over a pericd of months,
the idea being to maintain high exit velocities and thus prevent silting

of the submerged pipe line. A 20" blank connection has been left in Manhole
No. 152 for the construction of a sccond outfall sewer if the same ever
should become necessary.

: Scum Removal. The primary settling tanks are equipped with revolving
. scum removal troughs and scum chambers which may be emptied by opening a
valve on a 6" line connecting to the primary sludge suction pipe.
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Primary Sludge Pumping Station. Two Chicago Pump Co. Vari-drive
sludge pumps have been installed with a capacity of 8400 G.P.H. each. The
pipe is arranged so that primary sludge may be pumped from the sludge
hoppers into any digester, digested sludge may be pumped on to the sludge
drying beds in case it is desired to empty a digester or the contents of
any digester may be transferred to any other digester. Lubricated plug

valves have been installed for ease of operation. These pumps are con-
trolled manually.

Sludge Control Stations. The Sludge Control Station contains the
valves for admitting and withdrawing sludge from the digesters, supernatant
sampling and withdrawal pipes, gas collecting and metering equipment, a
. gas fired hot water boiler, circulating pumps for forcing hot water through
~ the coils in the digesters, thermostatic control and manometers. By ex-
© periment, the optimun temperature for complete digestion should be deter-

. mined and the thermostatic control set to maintain that temperature. It

. is expected that this temperature will be in the neighborhood of 90° F.

It should be noted that pipe lines or valves containing sludge may not be
closed tightly for any appreciable length of time, because the accumule-

. tion of gas will rupture the same. Valved vent pipes leading to the
atmosphere have been provided in the places where observation of this

. safety precaution is most difficult. Flame traps have been provided toget-
¢ her with a combination pressure relief valve and flame trap on the line
leading to the waste gas burner.

] Digesters., = Three heated sludge digesters have been provided of

. 18,750 cubic feet capacity each, or 56,250 cubic feet tctal. On the basis
b of 20,000 population, this amounts to an allowance of 2.81 cubic feet per
. capita, slightly under the original design figure of three cubic feet per
¢ capita. This allowance is considered to be liberal. In starting the new
b dipesters a large volume of well digested sludge should be used for seed-
. ing purposes. The digesters are equipped with Downes floating steel covers
. with wood deck and composition roofing. The covers are provided with samp-
. ling wells, a gas dome and a pressure and vacum relief. The tanks should
. be filled with sewage before sludge is discharged into them. This will

. prevent the accumulation of an explosive mixture of gas. Precautions

. should be taken in withdrawing digested sludge and in emptying digesters

. to avoid forming explosive gas mixtures.

Sludge Drying Beds. Fourteen beds have been provided with an area

. of 1400 square feet each or 19,600 square feet total. This amounts to

. 0,98 square feet per capita, which compares with the usual practice of one

| square foot per capita. Due to the high rainfall in North Carolina and

| the slight deficiency in digester capacity, it may be necessary to increase

' sludge drying capacity in the future. If so, this may readily be done by

- adding glass covers to the present beds, the walls of which are designed

| to receive standard sludge bed covers. Standard glazed covers were re-

" commended in our design but were rulled out due to lack of funds. The
sludge liquor is collected by & series of underdrains and flows to the wet

| well of sewage pump station No. 1 where it mingles with the raw sewage

- and is passed through the plant for treatment.
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I-5. Midway Park Residential Area

M-5.01. Two schemes were considered for the disposal of sewage from
the Midway Park Residential Area. (1) Contemplated collecting the sewage
and constructing an acotivated sludge plant discharging into Lamott's Creek
Deep Run; (2) Collecting the scwage and pumping the same approximately
threc miles into the New River Interceptor. Scheme (1) was estimated to
cost $9,000 more than gcheme(z), with much higher operating costs;

- scheme (2) therefore, was adopted. A 15" trunk sewer was constructed from
llanhole 182 on the New River Interceptor northeasterly for a distance of
. 10,981 feet. The 15" sewer is laid on a grade of 0.13 per cent and has
& capacity of 1,500,000 G.P.D.” Sewage Pumping Station No. 6 was installed
on Butler Drive, North near First Street, discharging through 3,820' of
10" asbestos cement force main into the aforementioned trunk sewer. The
sewers in this area, the pumping station and the force main, were designed
for a population of 3,000 with an average daily flow of 300,000 gallons
and a peak flow, daily, of 900,000 gallons. The main trunk sewer flowing
northwesterly through. the Residential Area has a peak capacity of 1,100,000
gallons per day.

N-5.02. The following drawings were prepared for this area:
Dwg. No. Title

Low Cost Defense Fou31ng, Trunk Sewer
1] i n f 11
" " " " "
G o Sewers
1t " " 1t

n n " 1"

Temporary Sewage Treatment and Permanent
Emergency Overflow

L.CiH, Onslow Drive, Sewage Pumping Station No. 6

Structural and Piping Details, location &
: grading plan.

L.C.H. Sewage Pumping Station No. 6 Details lanhole
No. 600 Steel Stairs, Stair Well, Hook, Float
Tube

L.C.H. Sewage Pumping Station No. 6, Details,

: Gasoline Engine Piping, Sump, Screen Trough,

Overflow Head Tall

LaCuHe 66 Sewage Pumping Station No. 6 Reinforcing
Details

L.C.H. 66 Sewage Pumping Station No. 6, Reinforcing
Details

L.C.H, 74 Sewage Pumping Station No. 6, Electrical
Distribution

¥-5.03. Sewage Pumping Station No. 6. This pumping station contains
ﬂwee vertical shaft centrifugal sewage pumps, automatically controlled.
'The wet well is 19 1/2' x 12' in plan, with one side sloping to the sump
and has a capacity of approx¢natcly 8,000 gallons. Before entering the wet
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;?well the sewage passes through a hand-raked bar screen, with 1 1/2" open=
ings.

f Pump No. 1. ‘This pump has a chpacity of 300 gallons per
pinute against 22' total head.

9 Pump No. 2. This pump has a capacity of 300 gallons per
. minute againsf 22! total head.

i Pump No. 3. This pump has dual electric gasoline engine drive
~and has a capacity of 600 gallons per minute against 29' total head.

‘ The pumps are controlled automatically by & float switch., A 10"

" emergency overflow pipe extends from Manhole No. 500, just outside of the
| station, approximately 920! northeasterly to Lamott's Creck. This overflow
" is-designed to giorat: automatically when sewage in the wet well reaches
elevation at 17.00 feet. As the station and structures between the Midway
| Park Residential Area and the Division Training Area Sewage Treatment

' Plant were not completed at the time of the first occupation of the area,

- this overflow was used as an outfall to & temporary sewage treatment plant,
- on Lamott's Creck. The plant consigted of two 14'6" x 30'0" settling

| tanks built of timber with no bottom or top. These tanks are now out-of-

| operation and should be filled with carth. Branch connections from Manhole
" No. 626 to the temporury tank should be closed also.

ETuble N-5.04 17IDWAY PARK RESIDENTIAL AREA

4]

Sewer Quantities
(1ineal ft.)

oH i 14" No. of M.H.

920 2
2500 560 45
2831 49
1003 18
3778
4312 124 14
6111 | 184 iy

19,630 [23,065(7,198 | 4,394 | 261 10,425 | 308 140

Grand Total: 65,259 lin. ft. or 12.36 miles

;N-S. Munford Point Camp No. 1

K N-6.01. This area was originally occupied by a small tent camp for
' Post Troops. Early in 1942, plans were prepared providing for additional
froads, wash rooms, messhalls, warchouses and sufficient huts to provide

| querters for approximetcly 1,500 men. About 5,300 féet of sewer was re-
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quired. The sewer system, which did not require a pumping station, was

~ designed for a population of 1,800. Due to the scarcity of stecl and

cement, an .Imhoff tank of timber-construction was selected for primary
treatment of the s ewage. The settling compartment of this tank has a

capacity of approximately 23,000 gallons, giving a detention period of three

hours for an average flow of 180,000 gallons per day.

N-6.02. The sewage enters the plant through a bar screen with 1 1/2"
clear openings, passes through 2 grit chamber into a pre-chlorination man-
hole, and thence into the Imhof?f tank. After flowing through the Imhoff
tank the effluent flows through a post-chlorination manhole into an 8"
cast iron outfall sewcr, extending southeasterly 600' into Northeast Creek,

Two sludge drying beds have been provided, arranged to permit future
extension. These beds have a total area of 1,580 square feet. The water
line in the Imhoff tank is at elevation 8.8' and the top of the sludge bed
is at elevation 4.5'; hence, sludge may be removed from the Imhoff tank

- and placed upon the beds by gravity.

Chlorination is provided by a Wallace and Tiernan Company menually
controlled chlorinhator., This chlorinator, originally installed as a direct
feed machine for Tent Camp No. 1, was converted *o a solution type chlori-

| nator with a capacity of from 5 to 40 pounds of chlorine per 24 hours.,

A by-pass sewer was provided to permit by-passing the sewage for necessary
repairs to the plant,

N-6.03. Seweragc drawings for this areca were M.P. Nos. 7, 35, 36
and 37,

MUMFORD POINT CAMP NO.1

SEVER QUANTITIES
(lineal feet)

erg. No. Ak i 10" . No, of MK,
36 673 538 3
7 1156 1440 1492 10
Totals: 1,156 2,113 2,030 13

Grand Total: 5,299 lin. ft. or 1,00 nmile

N-7. Barrage Balloon Battalion and lmphibian Base

F-7.01. This area is divided into two parts:

(1) The Amphibian Base sewage, derived chiefly from lava-
tories and toilets in the carpentry and machine shops on Northwest shore
of Courthouse Bay, flows through approximately 1,000 feet of sewer into
& septic tank 15' long and 6' wide, with = settling capacity of 4,050 gal.-
ons. Five hundred feect of 6" open joint disposal field, running parallel
to the shore of Courthouse Bay, was provided. A parallel underdrain was
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' provided to lower the ground water level. At the time the system was in=-
‘stalled, no accurate estimate of the population could be secured, and it

,;is possible that the disposal field will have to be enlarged or other means
' provided to take care of future increases in population. Drawing No. 14.B.
1494 covers this section of the work.

(2) ° The Barrage Balloon Battalion Area at Marines consists
of four barracks, messhall and other Battalion buildings: Officers
| Quarters and a Balloon School. The Sewerage system, Sewage Pumping Station
lNo. 7 and the Sewage Treatment Plant are designed for a population of 1,800.

N-7.02. Sewage Pumping Station No. 7 was installed at the southeast
| edge of the developed area, pumoing the sewage through approximately 1,000
- fect of 8" force main, running in a southeasterly direction to the Sewage
' Treatment Plant. The sewage enters the wet well through a bar screen with
£l 1/2" clear openings. The wet well is 15'0" x 11'10" in plan with the
‘bottom sloping stceply to the sump and has a capacity of spproximately
17,000 gallons. Pump No. 1 is electrically driven only and has a capacity
bof 140 gallons per minute against 19 foot total head.

Pump No. 2 has dual electric-gasoline engine drive and a capacity
fof 200 gallons per minute against 19.5 feet total head.

N-7.03. The sewapge treatment plant consists of an Imhoff tank with
‘an integral grit chamber, sludge drying beds and chlorination. The settl-
bing compartment of this tank has a capacity of approximately 23,000 gal-
tlons piving a detention period of three hours for an average flow of
1 180,000 gallons per day. Water level in Imhoff tank is elevation 16.0.
t The sludge drying beds have an area of 1,550 square feet, with top of sand
at elevation 9.0 feet. A manually controlled chlorinator, solution type
with a capacity of 4 to 40 pounds per day, was provided together with 2
' float switch to cut off the chlorinator during the periods when the pump-
,ing’ station was not operating.

Sludge may be withdrawn from the Imhoff tank to the sludge drying
' beds by gravity. From the plant the effluent passes through a 10" cast
| iron outfall sewer, entending southwesterly about 730 feet into New River.
: N-7.04, Drawings prepared for the Barrage Balloon Battalion and
' Amphibian Base area were: M.B. Drawings Nos. 485, 494, 495, 496, 497, 45%,
‘499 1400 and 2790. :







BARRAGE BALLOON BATTALION AND AMPHIBIAN BASE ARFEA

SENER QUANTITIES
(1ineal feet)

Table N-7.05

Dwg. No.| 6" 8" 10" 12" MH.H.Na
1400 -] 1050 230
495 100 1481 5
494 700 865 8 5
485 3435 22563 3293 20 1
Totals: 4,135 4,266 5,004 20 2T

Grand Total: 13,425 lineal feet or 2.54 miles

". N-8. Rifle Range Seﬂrir_s_'

N-8.01. The Rifle Range Area lies on the west side of New River ancd
is entirely separated from any other activities. Quarters are provided for
one battalion together with Bachelor Officer's Quarters, five Married A
0Officers' Quarters, Armory, Post Exchange, Infirmary, Theater, Range Housas,
and other smaller buildings. The trunk sewer has a capacity of 650,000 gel-
lons per day corresponding to a population of approximately 2100. Sewags

. from three toilet buildings located on the 300 yvard line and from six toiiet |
. buildings located back of the butts is dischargsd into separate septic tanks, ¢

Sewage from the main part of the area flows by gravity into a treatment

. plant located near the shore of Wew River on an extension of Range Road. - The

treatment plant consistc of an Imhoff tanz, providing a scttling capacity of

. approximately 23,000 gallons, giving a detention period of three hours for
. an average flow of 180,000 gallons per day. The sewage enters the plant

through a bar screen with 1 1/2" clear openings. It passes through a grit

. channel into the Imhoff tank. From the Imhoff tenk the sswage flows through

. & post-chlorination manhols into an cight-inzh cast iron outfall sower ex-

| tending casterly 528' into New River. Two sludge drying beds have been pro-
- vided, arranged to permit future extension. Thesc beds have a total area of

| 1,580 square feet. The flow line in the Imhoff tank is at elevation 19.5:

- and the top of the sludge bed is at clevation 14.0°'. Hence, sludge may be

removed from the Imhoff tank and placed upon the beds by gravity. Chlorina-

. tion is provided by a Wallace and Tiernan Company manually controlled solu-

. tion type chlorinator with a capacity of from 5 to 40 pounds of chlorine
per 24 hours.

A by-pass sewer was provided to permit by-passing the incoming sewage

. to New River in case of repairs to the plant.
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A N-8.02. Drawings preparcd for this area were M.B. Nos. 464, 489, 490,
401, 492 and 1403.
jﬁmle N-8.03 RIFLE RANGE

P SEHER QUANTITIES
] : " (lineal feet)

Dwg .No. 4" 6" ‘8" 10" MoHo No.
1403 3546 6ab: L
490 640 233 4
464 1463 3739 1911 17
Totals:| 3,546 23106 4,379 2,144 21

Grand Total: 12,175 lineal feet or 2.31 miles

| §-9. Glider Training Basc Area

1 N-5.01. This area is located on the wecst side of New River and con-

| gists of the Landing Field, Operations Building, Administration Building

. and other facilities for parachute troops training and glider training. By
direction, a septic tank, designed for a population of 50 was installed on
the 8" sewer leading toward New River. Inasmuch as the initial population
probably was to be considerably less than 50, only 500 lineal feet of dis-

. posal field was installed. As the population grows, it may become necessary
to install additional disposal field and an emergency overflow.

i N-9.02. Sewerage drawin-;s prepared for this area were MM.B. Nos. 493
o and 1401.

- Table N-9.03
T - GLIDER TRAINING BASE

i STWER QUANTITIES
' 4 (lineal feet)

]
o e ——— ey

1 Dwg. No. 6" g" No. of M.H.
1 493 | 1586 1167 6
Totals: 1,586 1,167 6
Grand Total: 2,753 lin. ft. or .52 mile
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W-10. Peterfield Point Tent Camp

‘ N-10.01. This area lies on the west side of New River at Peterfield
Point. The area was developed as a temporary hut camp for approximately
600 men. By direction, no provision was made for treatment of sewage.
lavatories and urinals were connected to the sewers and chemical toilets
were installed. Approximately 2,000 feet of sewer was constructed. The
greater portion of the camp is served by an 8" outfall sewer, extending 400
feet easterly into New River. By dircction, the sewage from the small area
located south of the access road was discharged into a mosquito control
;dtch leading southeasterly about 600 feet to New River. Sewers are shown
lon drawing No. TC 303, ;

g

Table N-10.02
PETERFIELD POINT TENT CAMP SEWER QUANTITI®ES

SWIER QUANTITI®S
(lineal feet)

Dwig. No. & No. of IM.H.

e e R g e i it g R . i W B s

303 525 1541 T

Grand Total: 2,066 lin. ft. or 0.39 mile

4

iN-ll. Tank Battalion Tent Camp

‘ ~ N-11.0l1. This area is located on U. S. Route #17, between Jacksonville
and Verona. The area included huts for approximately 600 men. By directicn,
' no treatment was provided, the effluent discharging directly into a small

" gtream. Lavatories and urinals were connected to the sewers. Chemical

' toilets were installed.

‘Table N-11.02 - o
TANK BATTALION TENT CAMP

TAER QUANTITIES
(lineal feet)

Dwg. To. 6" g" No. of M.H.

2 160 1723 4

Grand Total: 1,883 lin. ft. or 0.36 mile
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N-12. Recommendations for lMaintenance and Operation of Sanitary Sewers,
Pumping Stations and Treatment Plants

N-lZ.Ol, It is recommended that sewer rods, winches, cable and
necessary cleaning tools be secured for use c¢n the reservation.

N-12.02. That the maintenance of the Sewerage system be a continuous
operation, preferably under the supervision of a permanent employee.
Thorough inspection should be made of the entire system twice yearly and a
written report prepared covering the results of the inspection. Special
care should be taken to prevent ponding and consequent production of hydrogen
sulphide in view of the }arge amount of concrete pipe installed.

N-12.03. That strict wash room discipline be enforced to prevent
newspapers, clothing, bottles, cans, and other debris from being thrown into
. _the sewers; that every effort be made to remove sand from clothing before
laundering to prevent large quantities of grit from reaching the treatment
plant; that all possible grease be salvaged and collected regularly from
the mess halls rather than dumping +the same into the scwers.

N-12.04. That gasoline, oil and rain water be excluded from the
sanitary sewers.

N-12.06. That trees with a decided tendency to send their roots into

sowers with consequent stoppage of the same be planted not closer than 100
feet to any sewer or building connection.

] N-12.06. That all small pumping stations (Nos. 2 through 9, inclusive)
- be visited once a day. Bach motor and pump: should be checked to see that
it is operating properly and the bar screen in the wet well should be clean-

ed. Screenings should be placed in a closed receptacle and burncd at an
incinerator. .

Once a month the following should be checked:

(1) Overflow lines in cornection with each station to see that lines
are cloan and that flap valves are operating. (2) Stand-by engines to see
that they start and operatc easily. (3) Gasoline supplies (more often if
stand-by engine is operated frequently.)

Pump and motors should be lubricatsd every six months. Care should
be exercised in groeasing ball bearings as a surplus will cause excessive
heat. Extreme carc must be taken to securc a perfect ball bearing grease
which is non-acid and non-alkali.,

Once a year, the operation of all pumps should be checked thoroughiy
and their capacity determined to ascertain their efficiency. This can best
be donc by determining the time to dewater a soction of the wet well. Flow

can be stopped temporarily with stop gate provided in manhole just outside
. of the wet well.

At certain other intervals, depending on operations, the wet well
should be pumped out and cleaned, and sequence of pump operation should be

=705~




¥
.



"collected. Some should be broken
. gas is being impeded.

| & depth of 6", (2) Ascertain sludge

| of sludge at frequent intervals rather
- vals. (4) Flush sludge lines.

. monthly and the depth of sludge determined.
 tank's depth, the tank should be cleaned.

changed as necessary.,

Recommendations for

pumping station No. 1 were set forth in section
N-4 of this report,

N-12307. All small treatment plants (Barrage Balloon Area, Mumford
Point Tent Camp, and Rifle Range) be visited daily. At this time, the bar

screen should bs cleaned and the sereenings put in a closed receptacle for
incineration. :

Settling chamber of Imhoff tank should be skimmed if any scum has

up in the sludge compartment if relicef of

b}

Complete sewage analyses should be made oneo a week or at times of
great changes in population to regulate the chlorine dosage. At times when

PH of sludge is below 7.0 hydrated lime should be added in sludge chamber
to obtain pH 7.0 to 7.3, '

Once & month, settlingbchamber wi
to remove all material that has remain
should be removed also from pre

alls and bottom should be squeegeed
ed in this chamber. Sediment and grit
-chlorination and post-chlorination manholes.,

At other intervals depending

on operation, flow and character of sewage,
the following is recommended s {1 o

lean grit channels when grit has reached
‘ level and keep the sludge level at least
¢ ft. below the bottom of the settling chamber. (3) Draw off small amounts

than large amounts at infrequent inter-

N-12.08. . That during continuous operation.septic tanks be visited

If the depth is over 25% of the
The effluent should also be examined -

and if solids are being carried through, the tank should be cleaned.

- V-15. Summary.

B .

N-13.01. To swmmarize briefly, there wrs completed, or well on the way

- to completion as of October 1, 1942, the following sewerage construction:

1. 270,375 lineal foet or 51.2 miles of sewers.,
(See table N-13.02)

2. Nine sewage Pumping stations: (See table N-13,03)
3. Five sowage treatment plents. (See table N-13.04)

4. Thirteen septic tanks. (Sec table N-13.05) -
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ST OF SEWAGE PUMPING' STATIONS ~ K-13.03

e R

LOCATION AREA

i MQ '2 ugs Ne 4
R e e R B b R0 R SRR R : (D)

SEWAGE TREATMENT : 1500 i%oo FUTURE
PLANT. DIVISION TRAINING, il Pl ‘GDM_g

RIVER ROAD NAVAL HOSPITAL

WALLACE CREEK | RESIDENTIAL. | 200 | Futune | 8O0 |

NEAR BACHELOR
OFFICERS QUARTERS:

| | ©]
RESIDENTIAL . | 200 OO0} g

G.PM.

|

bt 5 b ElaEanE _‘.._.__ .~:‘~A,v-_-~_~

i
{

AUTUMN OVAL | DESIDENTIAL. 5 o 2§ s P

G, P M, |

BUTLER DRIVE NORTH| MIDWAY PARK 2 300
NEAR FIRST STREET | RESIDENTIAL, P M. | G P M.

ke (0)
BARRAGE BALLOON 200

ELLEN PATH BATTALION AND S
AMPHIBIAN BASE. '

SEWAGE TQEATMENT TENT CAMPS

i
PLANT. -~ Nos. 1 %nd 2. Gz

HOLCOMB BOULEVARD|

- | AT BIRCH STREET PARACHUTE TRAINING .

D [E: (D) ALONGSIDE SIZE OF PUMP INDICATES THE UNIT 1S DUAL GASOLINE-
ELECTRIC ORIVE FOR STANDBY AS WELL AS REGULAD_ SERVICE.







LIST OF SEWAGE TREATMENT PLANTS

N- 13,04

 AREA

\

EO)
CAPACITY- (Avcr. Flow)
\LLION GALLONS PER DAY

[}
POPULATION CAN SEWE\

BY FUTURE

PRESENT | eypansion

BY FUTURE

PRESENT | £xpaNSION

@)

TYPES OF TREATMENT

TENT CAMPS NO |%d2

i
i

.2 |EXPANDED

T0 LIMIT.

12,000 |

|

PRE-CHLORINATION, POST-
CHLORINATION, CHEMICAL
PRECIPITATION, SEPARATE
SLUDGE DIGESTION.

DIVISION TRAINING

i3

2.67

26,700

f

| 20000
i

PRE- CHLORINATION, POST-
CHLORINATION, PRIMARY
SETTLING, SEPARATE HEATED
SLUDGE DIGESTION.

MUMFORD CAMP Ne .

1800 | 3,600

i
2 <

PRE-CHLORINATION, POST-
CHLORINATION, IMHOFF
TANK.

BARDAGE BALLOON
SATTALION AND
AIBIAN  BASE.

l,800§ 3600

IFLE RANGE,

' s
|

,800 | 3,600

PRE-CHLORINATION, POST-
CHLORINATION, IMHOFF
TANK.

L

PRE-CHLORINATION, POST-
CHLORINATION, IMHOFF
TANK.

E:

(1) CAPACITIES ARE COMPUTED ON BASIS OF AVERAGE

FLOW OF 100 GALLONS PER CAPITA PER DAY.

(2) BAR SCREENS AND GRIT CHAMBERS PRECEDE ALL

TREATMENT AND AT DIVISION TRAINING AREA

COMMINUTERS ARE PROVIDED.

T™WO
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N-13.05

ARQEA  DOSAL FIELD

i R i

IRACHUTE TRAININgt vertical blind drains ﬂ'f{;?'j'drs,
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id AMDHIBIAN BASE
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¥

'IDEQ TRAINING BAlith vertical blind drains a1 25 ctrs. |

IFLE RANGE. th vertical blind drains at 25' cirs.

i
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NOTE:

(1) THREE IDENTICAL
(2) SIX IDENTICAL T

BIFLE RANGE. th vertical blind drains at ’25"cl+r5; e
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PART II » CHAFPTER O

SURVEY DEPARTMENT

TABLE OF CONTZNTS

Section Title 5 i
0-1 Introduction ]
0~2 2xisting Data |
0-3 Rorizontal Control !
0-4 Vertical Control
0=5 Topographic Surveys |
0~6 Hydrographic Surveys f
0=-7 Construction Surveys g
0-8 Final Swrveys
0-9 Permanent Coordinate Stations
0-10 Permanent Bench Marks
0-11 Soil Borings
0-12 Records filed with Public Works

Office

0-1. Introduction. The first survey party left Baltimore on 4pril 17,
. 1941, and work was started on April 18, 1941. Upon arrival, it was found
that survey parties furnished by the Atlantic Coast Line Railroad had
surveyed the Marine Barracks railroad from a point near U. S. Route No. 17
to a point near the Industrial and Supply area, and had started taking topo-
graphy on the site later approved for the Tent Camps No. 1 and lo. 2. 4s
field parties arrived they were assigned to this work and additional par-
- ties were organized as fast as possible. Great difficulties were encoun-
tered in securing competent men, and work was seriously handicapped by the
-lack of suitable headquarters and computing and drafting equipment. How-
ever, within one month the number of field parties had been expanded to
twenty and a peak of twenty-three parties was reached on June 3, 1941,

The work of the department generally covered many phases of surveying,
Horizontal and Vertical Control, Hydrographic and Topographic Surveys,
Alignment and Construction Stakeouts, and certain final measurements for
: . the preparation of Record Drawings. The various phases of the survey work
- . will be discussed more fully in the ensuing sections.

0-2. Existing Data.

0-2.01. It was found that no topographic maps ever had been made of
the area includéd within the reservation., The maps and other data which
were secured from various Government Agencies are as follows:

0-2.02. Triangulation and Traverse in North Carolina. (1927 datum)
U, §. Coast and Geodetlc Survey. Thils volumé gives description and geo-
detic coordinates of numerous trisngulation stations on and near the Res-
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ervation. It should be noted that the azimuths given are roferred to the
true Meridian and may not be used in connection with the Plane Coordinate
System without making the necessary corrections which may be obtained
from Table 2 of the publication described in 0-2.03.

0~2.03. First and Second Order Triangulation and Traverse in North
Carolina, (1927 datim) Volume 2, U. S. Coast and Geodetic Survey. This
volume contains the Plane Rectangular Coordinates on the North Carolina
Grid System of numerous triangulation stations and other points. It also
contains description of some points but reference to item 0-2.02 is nec-
essary in most cases for complete descriptions. This volume also contains
a table (table 2) giving the mapping angle or the deviation between grid
North and astronomical North for even minutes of longitude. Use of this
teble is necessary when it is desired to obtain a grid azimuth by means
of observations of the sun or stars.

_ 0-2.04. Leveling in North Carolina, Special Publication No. 10,
U. 8. Coast and Geodetic Survey. .This publication gives the elevation
above mean sea level and descriptions of a number of bench marks in the
vicinity of the reservation.

0-2.05. U. S. Coast and Geodetic Chart No. 777, scale l; 40,000,
showing soundings and navigation aids iu liew River. '

0-2.06. U. 8. Coast and Geodetic Survey Compilation of Aerial Photo-
graphs . Scale l; 20,000, sheet No. 5050, dated January 29, 1933. This
- sheet shows New River and the immediately adjoining land including some of
the roads, wooded areas, and strcams.

0-2.07. U. S. Coast and Geodetic Survey, Compilation of Aerial Fhoto-
graphs, Scale 1; 20,000, sheet No. 5040, dated January 14, 1941. This
shect shows parts of New River and the Atlantic Qcean between New River
Inlet and Bear Inlet. :

0-2.08. Acrial Mosaic Map of New River and Vicinity, Scale 1: 20,000
dated February 12, 1941.

0-2.09. A good many aerial photographs used by the County Agent for
crop control were borrowed in order to expedite the work.

0-2,10. Highway Map of Onslow County, Scale 1" = 4 miles, preparcd
by the North Carclina Statc Highway and Public Viorks Commission, 1938,

0=-3. Horizontal Control.

0-3.01. By direction of the Officer-in-Charge, horizontal surveys
were coordinated on the North Carolina System of Plane Rectangular Coordi-
nates. Basic control was obtained from triangulation stetions along and
near New River the positions of which were obtained from publications
listed above. Unfortunately, the triangulation stations on the east side
of New River had suffered more from erosion than those on the western
shore. Stations Hadnot (U.S.E.) 1931, and Bluff (U.S.B.) 1931, which would
have furnished ideal control for the Division Training Area, had been wash-
ed away, and it became necessary to execute precise triangulation at a tims
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when the progress of the entire job depended upon prompt conclusions of

. surveys. In addition, the published position of station Little Ragged
(U.8.E.) 1932 was found not to fit the actual location of a monument re-
‘covered on Little Ragged point and answering the description of the tri-

angulation station. This made it necessary to extend the triangulation
system both north and south of the Division Training Area in order to ob-
tain quadrilaterals of the proper shape to furnish accurate positions for

the new stations established in the Division Training Area,

‘ 0-3.,02. The principal stations used in the various areas are as
. follows:

Area Stations

B Division Treining Aref eeeeese.e....Hadnot 1941, Bluff 1941, Sime 1941,

: ' Truesdale 1932, High 1932, Swemp
1933, Paradise (U.S.%.) 1933, Para-
dise ecc. 1933,

i Midway Park Residential e...........Truesdale 1932.

¢ Munford Foint Camp No. 1 wessses....Northeast 1933

b Camp Knox (CCC Comp)eseesensseesns..Camp 1941

. Amphibian Base and

. Barrage Balloon Battalion......s.. . Poverty 1932, Court 1932, Marines 1941,

B le Range Aref seeevevecsoosssses .Stone sce. 1932, Gin 1932,

. Londing Ficld and

BRELLHGr Troining Base eeceesosesesss.Southwost 1941

B Caop8 MOs. 1 003 2 seevsessesacPositions in this ares depend upon

b coordinates furnished by the Corps cf

Ingineers of Third Order Traverse bc-
tween stations Verona 1932 and North-

¢ east 1933,

| Tank Battalion Tent Camp eseseseesssVerona 1932,

B st s es snons pnssarsionenninVerony 1932,

Boor Creck Aren.....c.c.eeeveese....Russell 1932,

IACkSonVille seveervoienisnnnsesso.Walton

0-3.03. Positions of the above points and many others are given in

- Section 0~9 herein. Locations are shown on the 1"=500'and 1"=50" scale Record

. Drawings, The extent and arrangement of the grid system are shown on 1f.B.

* drawings Nos. 1174 and 2157. Specification No. 1000 describes in detail

. the entire record mapping and coordinste program. The State coordinate

. system is based on a Lambert conformal conic projection, with two standard

| parallels at which the scale is oxact, onc at Latitude north 34° 20' and

. one at Latitudc north 36° 10'. The central Moridian of the coordinate
system is at Longitudc 79° 00' West, with an assigned easting value of
2,000,000 ft. ;

‘ 0-3.04. In order to furnish local control at frequent intervals, a
. notwork of carcful traverse was established connecting various triangula-
. tion stations. This traverse served as a base for topographic mapping and
~ as local control for the stokeout of construction.

J 0-3.05. Military Grid. The rclation between North Carolina grid
| coordinctes and The Military grid system is as follows:

«709=







ZONB "a"
Military Grid Coordinates N« Ct¢ Grid Qoordinates

N. 1,301,000 yds. N. 336,910:47 ft,
" B« 566,000 yds. E 2,501,896.58 ft.

The Military Grid North is 3° 25' 30".6 west of the North Carolina
grid North. :

vv, 0-4., Vertical Controls

0-4.01l. Approximately 700 temporary bench marks were established
in various parts of the reservation in order to provide vertical control
for the project. Basic bench marks were recovered along the Atlantic
Coast Line, the elevations of which were obtained from publications listed
herein. The elevations of 230 selected permanent bench marks are given in -
‘Section 0~10 herein. Elevations are referred to mean sea level. Leveling
was run in loops generally with 18" Dumpy levels, and adjusted without
pregard to the curvature of the earth. ;

0-4.02. In order to control hydrographic work tide gauges were
gstablished at various locations along New River. It was found that there
‘are practically no periodie *i‘aes in New River above Hatch Point, the sur=
face of the water ordinarily ranging from mean sea level to # 0,4 feet °
xcept when affected by Meteorological conditionss

-5, Topographic Surveys. Most of the topographic surveys were made with
. the view of preparing contour naps to the scale 1" = 100', Transit and
tadia methods, profiling along parallel base lines and plane table surveys
ere used depending upon the topography of the area to be covered eand the
Ldensity of the wooded areas. Thz contour intervals varied from 1 to 2 feef
| depending upon the slope of the ground and the purpose for which the topo-
‘« ‘graphic map was prepared. In many places the trees and underbrush were so
~dense that lanes had to be hacked through at 50! intervals, and quite often
it was impossible to see from one lane to the next. The contour maps re-
" sulting are in work sheet form only, except where site plans actually were
repared and the contours traced thereon.

’

0-6. Hydrographic Surveys. Hydrographic surveys were made by triangula-
tion, translt and stadla and sextant. The work included soundings and
#est borings for bridges, bulkheads, dredging operations, and sweeping for
obstructions which would prohibit the use of the river as a sea plane base.
f ter dredging operations were completed, new contours were taken to ver-
fiub y the depth of dredging,

-7. Construction Surveys. As soon as drawings were approved, bulldmgs,

roads, water, steam, pole lines and other utilitics were staked out in the

field and marked plainly. In many cases tentative locations were surveyed

for the purpose of preparing proper design and re-established in the field

'ter approval of working drawings., Sewer locations and profiles were done
y the Sanltary Department, the Survey Department furnishing parties for

the field work. MNost of the construction was staked out according to

‘ etches prepared in the office and the actual stakeout verified by the

fubmittal of complete ficld notos showing the.points established. Most of

;"r structures have been coordinated on the N. C. systems The presence of







i unerous curved roads in all areas increased greatly the amount of work
- required for construction stakeout for the roads, utilities, and buildings.

i

-8, Final Surveys.

13

- meppin

g of culverts and buildings.

Most of the final surveys to provide as-built data
for the preparation of Record Drawings were made by field parties and in-
| spectors of the U. S. Navy. Our parties secured some information for the
In addition, we were requested by the

Officer-in-Charge to survey accurately and set monuments along certain

- parts
\ on ll!

09,

of the reservation boundary.
= ©500' scale record drawings.

Permenent Coordinate Stations.

uad -

Station

- rangle

Hubert 1932

Picture Point, centerline of intersec-
tion. Church & 2nd. Sts. Tent Camp No.l
Picture Pt. Lat. 34° 45' 24".6807; Long.
77° 28' 49."912 (30th.ngrs)Picture Pt.
# 8, Sta.# 27 -5. edge of U. §. Highway
#258 at centerline of junction with rd.

to Burgaw, N.C., approx. 3.0 miles south

of Jacksonville, N. €.

U.S.E. Monument No. 18
U.S.Z. Monument No. 19
Walton 1933

Beacon U.S.E. 1933
Mill UsS«Z2. 1933
Marsh UsS B, . 1933
Wilson U.S.B. 1933

 Pine U,S.E. 1933

Brier U.S.B. 1933

Monument USMC 26

Monument USMC 27

Monument USMC 28

Monument USMC 29

Monument USMC 30

Monument USMC 40

Monument USMC 41

Ref'erence Monument USMC 31

Center Line Hemby Branch at Wilson Bay
Center Line lst. & F sts,

100,000 gal. elev. water tank (Tent
Camp lfo. 1) ‘

Manhole No. 235

Monument "B"™ near 3rd & A Sts.

Center Line 6th. & A Sts.

lonument "A" near 1lst. and Church Sts.
Center Line 9th. & A 3ts.

- 711 =

This was done and the results shown

Coordinates :

North

370,177.15

364,022

369,915

367,574.88
368,322,00

. 368,293.33

364,365.,00
364,102.82
363,258,953
362,253,684
361,424.97
360,328.05
367,139.14
366,691.78
366,332.34
365,860.04
365,351.18
368,016,37
367,909 .97
364,521,87
364,535.50
364,566.70

361,948.98
360,888.57
363,617.88
362,197.95
364,417,17

. 360,456,48

East

2,530, 733.61

2,462,978

2,456,376

2,464,075.78
2,465,420.06
2,465,215.88
2,469,582,00
2,470, 630.30
2,470,694.47
2,471,479.32
2,471,508.50
2,472,660.01
2,475,379.97
2,474,934,54
2,474,576.56
2,474,118.95
2,473, 793.04
2,471,176.92
2,471,135.83
2,473,263,83
2,473,219.00
2,464,992.42

2,465,532.87
2,465,424.46
2,463,134.07
2,463,400.21
2,463,100,46
2,463,473.20







Stat{gg

Manhole # 6

Monument

Pipe in Hemby Branch

Picture Point, centerline of intersecc-
tion "C" & 1lst. Sts., Tent Camp No. 1
Picture Point, centerline of inter-
section N.C. Hwy. #24 & Mumford Landing
Road at White Cemetery

Northeast 1933

Monument USMC 97

Monument USMC 98

Monument USMC 99

Monument USMC 100

Monument USMC 89

Monument USKC 90

Picture Foint, centerline of inter-
section Chowan & Neuse Rds., Mumford
Pt. Camp No. 1

200,000 Gal. Water Tank, LCH

lonument Boundary of REA

Monument

lMonument

Monument

Monument

Monument

Monument

Monument

Monument

. Monument

Picture Point, center line of inter-
section N.C. Hwy.# 24 and westmost en-
trance rd. to Midway Park, approx. 1600'
s,e, of eastern bank Northeast Cresk

Monument USMC 60

Monument USMC 61

Corps of Engineers Monument 10 ,
Picture Point, east edge of U.S. Hwy
;17 at centerline of junction with
Lancaster rd.-Tank Battalion Tent Camp

Moss U.S.E. 1933

Montford U.S.5. 1932

Solomons 1942

Southwest 1941

Tulagi USMC 48 1942

Center Line "A"™ St. & Curtis
Center Line "A" St. & 10th St.

Road

Coordinates

North

362,802.60
361,903.75
365,290 .76

364,525

367,135

360,462.81
360,843 .41
361,091.95
361,790.93
362,313.70
360,678.95
360, 774 .32

360, 714

360,808.98
361,559,57
361,841.04
362,565.99
361, 78150
361, 788.94
360,106.67
360,601.16
362,000,86

360,267.16

360,090.86

361,196

258,005 ,45
358,041.63
352,840,25

356, 858

357,634.13
355,680 .83
355, 705,45
352, 728,76
352, 709.68
358,147,39
359,976.90

East

2,466,138.80
2,477,918.45
2,473,755.77

2,464,003

2,475,707

2,480,360,37
2,483,519 .98
2,482,926.11
2,483,215.78
2,483,362,23
2,480,316.76
2,481,091,73

2,478,858

2,499,051,52
2,495,186.39
2,497,145,31
2,496,226.97
2,495,550 .34
2,495,613 .54
2,497, 744 .54
2,498, 134.90
2,495, 780.84
2,499,138.95
2,499,362.74

2,495,966

2,457,912.93
2,459,411.50
2,458, 205.65

2,457,278

2,472,151.40
2,475,903.36
2,475,915.62
2,472,352.,02
2,472,298.87
2,463,569.98
2,463,493 .30







Station

Center Line "F"™ St. & 1lth St.
100,000 gal. elevated Water Tank
(Tent Camp No. 2)

Monument USMC 91

Monument USMC 92

Picture Point, centerline of inter-
section Church & llth 3St., Tent Camp
Now" &4
‘Picture Point, centerline of inter-
section "C" & 1llth Sts., Tent Camp 3 2 .
Picture Point, centerline of inter- )
section Flounder & Salmon Rds. Peter-
field Point Tent Camp ,

Picture Point, centerline of intergec-
tion Flounder & Curtis Rds, Feterfield
Point Tent Camp ;

Picture Point, centerline of intersecc-
tion Curtis Rd. & Taxiway, Landing Field
for Paratroops

" Monument

Monument

Camp 1941 :

Camp 1941 Ref. Monument

Swamp 1933

Paradise U.S.E. 1933

Paradise Ecc. 1933

Monument USMC 65

Monument USMC 66

Monument USMC 69

Monument USMC 70

Monument USMC 71

Monument USKC 72

Monument

Monument

lionument USMC 73

Monument USMC 74

Picture Point, centerline of inter-
section River Drive & Charles St.,
B.0.Qs Area

Truesdale 1932 .
Truesdale Ref'erence Monument # 3
Monument USMC 38 .
Monument USMC 39
Monument USMC 93
Monument USMC 94
Monument USMC 95
Monument USMC 96
- Monument USHC 82
~Monument USMC 83

Monument
‘Monument

Coordinates

North Bast

359,370.27
359,672.05

358,591, 70
359,298.68

359,284

359,328

357,371

357,225

352,913

359,915.88
359,910.84
359, 943,04
359,931,14
356,978.40
353,098.38

353,245,57.

355,999,56
355,531,92
357,544 .80
356,984.37
354,424.06
353,307,11
352,541,81
352,680, 70
351,461.56
351,141.29

352, 523

356,181.01
356,657.76
356,179.82
355,972,85
356,365,48
356,087.54
355,992.53
356,055.60
357,977.03
358,878.58
356,214.02
359,679.13

2,465,210.22

2,465,532.87
2,476, 754 .66
2,477,821.27

2,463,177

2,464,221
2,471,305
2,470,146

2,470,217

2,479,585.44
2,478,827.26
2,483,195,66
2,483, 260.58
2,481,530.58
2,482,230,36
2,482,316.57
2,481,326.55
2,481,553.03
2,483,450.60
2,483,870 .02
2,485, 786.07
2,486,621.84
2,484,252.49
2,483, 566.41
2,488,002.73
2,488,242.27

2,486,974

2,499,102.26
2,498,809.77
2,501,617.99
2,503, 258,18
2,487,986.14
2,497, 264.72
2,496,470 .51
2,495,311,03
2,500,269.62
2,499,227.59
2,502,282,41
2,498,286.12







Station

Picture Point, at Piney Green, center
line of intersection N. C. Hwy. 4 24
and earth road to Snead's Ferry

Monument USMC 42
Monument USMC 43
Monument USNC 49
Picture Point, centerline ¥N.C

draining upper reaches of

Monument USHC 50 (Forest Fire Observa- .

tion Tower)
Monument USMC 51
Monument USMC 52

llonument, 30th. Corps of anrs..

e Co 1-TP-1/22

Picture Point, center line of.inter-
section earth roads 2760' X ¥. W. of
Starling, between Stearling and N. C.

Hwy. 5 24.
Corps of Engineers Monument ,f 9

Jarman 1933
Stump 1933
Bog 1933

Monument

fonument

Little Ragged 1941

High 1932

Hadnot 1941

Monument USHC 67

Monument U3MC 68

Monument

Monument

Monument

Monument

Monument

Monuaent

Monument

Monument

Hadnot 1941 Ref'. llonument #
Hadnot 1941 Ref. Monument 3
lionument

Monument

Monunment

Picture Foint, ceanter line of inter-

section River Road and Cutler Avenue,

Navel Hospital

- T13A =

. Hwy. 24
(Approx. Sta. 509 + 36) at box culvert
Wallace Creek

Coordinates

Torth

355, 786

353,878,45
353,162.44
353,919.95

352,931

354,697.49
354,294,79
353,372.29

353,404.98

354,344
349, 771.46

348,526,253
344,437.47
344,716.64

340,988.,34
340,980 .20
342,082.92
349,323.47
340,331.27
345,087.36
344,648.06
340,987.33
340,986, 74
340,985,753
341,182,45
340,582.43
340,530,92
340,975 .34
340, 762,10
340,690.92
340,381.00
340,331.27
345,616.95
544,856.38

341,550

Rast

2,504,639
2,512,119.67
2,514,629.84
2,522,661.30

2,518,598

2,524,603.62
2,528,713 .43
2,530,892.98

2,531,419.21

2,528,866
2,457,011.96

2,472,581.67
2,472,656.46
2,470,964.43

2,492,923.60
2,490,167.31
2,480,909.51
2,488,657.55
2,487,613.08
2,489,68u.,07
2,490,020 .08
2,492,828
2 492,297 47
JA9) 567 A3
2 492, léa."
2 491,«;(.06
2,492, 65¢
2,488,376‘66
2,488,14i»53
2,487,73t.02
2 488,022,923
2,487,€13.08
2,492,373.86
2,492, 944,94

2,490, 730







Station
fonument
Parachute Tower 1
Perachute Tower 2
Parachute Tower 3
Monument
lMonument
Honument
Monument
Monument
Monument
lMonument
Monument
Monument
Monument
Monument
Monument
Monument
Monument
Monunent
Monument
lMonument
Monument
"~ Monument
Monument
Monument
Ficture Point, center line of inter-
section Service Road & "A" St. Regimen-
tal Area No. 1,
Picture Foint, center line of inter-
section W.'Lane Holcowb Blvd,., and Ap-
proach Rd. to Farachute Training Towers
Picture Point, center line of inter-
section Ash St. and VWsst Road, Supply
and Industrial Area

Monument USMC 5

Monument USMC 54

Monument USHC 55

Picture Point center line of interssc-
tion Starling-Duck Cresek Rd. and earth
road to Piney Green, approx. 2.5 miles
south of Starling

Intersection Verona Loop Rd. U.3. Hwy.l7
Monument USMC 32 ;

Monument USMC 33

Monument USMC 34

Monument USMC 35

:Monument USMC 36

Verona Ref . Monument # 1

Monument USMC 37

Picture Foint, center line of inter-
section U.S. Hwy. # 17 & Verona Road

Coordinates

North

342,486.57
342,351.69
342,140 .06
343,549 ,50
340, 775.59
342,825.74
341,686.04
340,369.41
340,486.30
340,991 .23
340,989.95
341,149.72
341,670.71
340,996.07

. 340,994.73

340,993 .57
340,992.47
342,198.49
342,552.46
340,426.74
340,071.08
342,309.18
342,510.69
343,023 .40
342,881.85

340,577

343,062

340,162

348,514 .29
346, 983,60
342,194.56

340,025

338,666.23
339,032, 72
338, 885,94
337,415.50
337,354 .44
337,%28.28
332,457.53
337,335.68

338, 665

Bast

2,504,081,11
2,500,127.88
2,499,151.13
2,497,137.24
2,494,699.41
2,500,989.26
2,499, 928,60
2,500,095.51
2,501,531,31
2,494,051.56
2,493,552.87
2,493,711.83
2,494,230.17
2,495, 948,63
2,495,423.64
2,494, 968.30
2,494,541.20
2,499, 764.82
2,500,062.72
2,494,953 .89
2,495,213.33
2,494,228.54
2,494, 228,03
2,494,226.72
2,497, 777.11

2,495,204
2,501, 830

2,500, 834

2,529,667.89
2,529,094.34
2,529,092.37

2,529,554

2,459,643 ,52
2,459,841.23
2,460,213.68
2,459,634.19
2,459,486.46
2,459,341.78
2,458,346.97
2,459, 265.09

2,459, 644
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. Céérdinatés
’ Station North Bast

Picture Point, Lat. 34° 40' 18".106

Long. 77° 28' 15."130 (30th. Engrs.)
Picture Pt. # 1, 4 Sta. 4 2. north

edge of U.. S. Pwy.-% 17 in line with
centerline of drive to east to home of

M. Davis, approx. 0.2 miles north of
Verona F. O. 338,979 2,459,757
Pictwre Point Lat. 34°39' 18",

Long. 77°28' 28".434 (30th. ungrs)PIC-
ture Point ;# 5, side shot. Junction pt.
of path running N. & S, and two field
edges. 1.0 mile south of Verona I’.0.
along U. S. Hwy.#17, 140' B. along drain-

age ditch, thence 150' south along path. 332,971 2,468,709
Monument USMC 44 - 336,968.08 2,470,208.30
lMonument USMC 45 333,738.96 2,471,257.42

Picture Point, centerline of intersec-

tion Verona Road and 14' earth road to

town point approx. 2.6 miles along Ver-

ona Road, east of intersection at U.S3.

Hwy. # 17 334,777 2,470,920
Picture Point, centerline of intersec-

tiom Verona Rd. (approx. Sta. 66 + 00)

and 8' wide track rd. leading southeast

1.25 miles N.E. of junction at U.S. Hwy.

#17, 0.1 mile Ii. of Verona F.0. 339,271 2,466,080
Picture Point, Lat. 34° 39' 13."647, :
Longs 77% 27 14",677, (30th. Sugrs) ©.Pts j
No. 3, 3ta. #A-14 from Verona I.0. pro-
ceed south 2.3 miles via U.S. Hwy.#17 to
junction with sand rd. leading East,

i thence E. via send rd.(now Grey Ft. Rd.)
4 E 1.0 mile to int. with sand road running ;
: ' N.B. & 8.W., thence N.Z. 1.6 miles via,
taking main route and left road of all i
sharply. inclined forks to a driveway
leading west on V. edge of rd. and in cen=-

i ; ‘terline of driveway. 332,542 2,464,906

A 159  Town Point, Ecc. 1933 336,527.37  2,486,660.05
i ‘ ~ Town Point USE 1933 336,549,.66 2,486,768.37
3 - 'Honument Hospital Boundary 339,893.05 2,491,765.84

Picture Point, centerline of intersec-

0

tion "A" & River Road, Regimental Area

g No. 1. 339,702 2,492,710
,,: P 160 Bluff 1941 335,040.29 2,494,350.11

4 ' Ref . Monument 335,9587.20 2,494,372.63

A Ref'. Monument 335,336.49 2,494,555.48

w715«







Qued

160

Monument
Monument
Monument
Monument
Monument
lonument
Moniument
Monument
Monument
onumen t
Monument
Monument
Monument
Monument
Monument
Monument
fonument
Monument
Monument
Monument
Monument
Monument

Monument

Monument
Monument
Monument
Monument
Monunient
Monument
Monument
Monument
lMonument
Monument
lMonument
Monument
Monument
lonument
lionument
[lonument

Station

near Bldg. 213

near Bldg. 330

neer Bldg. 304

near Bldg. 518

N. Bast of Protestant Chapel
near Holcomb Blvd.s

near Holcomb Blvd.

near Central Htg. Flant
South of Central Iitg. Flant
Northeast of Holcomb Blvd.
Southeast ot Holcomb Blvd.
near West Road

near Bldg. 319

near Cedar and East Streets
Northeast of Ash Street
near Michael Road

Southeast of lNichael Road

near Center Road

near West and Elm Streets
near Dogwood & Vfest Streets
near Dogwood & West Streets
near Dogwood & Rast Streets
near "O" Street

Southeast of "0! Street
near Service Road

near Service Road

near 3ervice Road

near 3ervice Read

near Bldg. 121

near Bldg. 123

near River Road

near Bldg. 229

near Bldg. 1

near No. 6

near Bldg. 9

near Bldg. 11

End of Qutfall Sewer

Point on
Monument

Qutfall Sewer at Shore
near 517

Brass Bolt, Irimary Settling Tank

Monument,

Sewagze Treatment Plant

Monument, Sewage Treatmsnt Plant
lonument, Sewage Treatment Plant

Monument

near Bldg. 101

300,000 Gal. Water Tank Area 1

Picture Point, centerline of intersec-
tion West Road & Gum Street, Supply &

Industrial Area

w7 ]G

Coordinates

North East

337,461.81
336,907.77
336,483.47
334,140.56
336,486.61
337,623.57
337,991.40
337,969.72
337,646.67
338,603.12
338,194.27
338,535.21
335,917,532
338,835.52
339,771.52
336, 969,00
336,569.27
336,105.92
338,363 .31
338,864.48
339,084.78
339,310.49
338,390.75
334,473.87
333,942.99
335,933,23
335, 734,61
335,495,24
335,206.23
339,228.69
338,901.70
338,530.81
338,139.13
337,645.68
338, 763.67
338,354.61
338,010.96
339,929.56
339, 684,34
330,698.3

331,910.6

333,454.00
332,272.00
332,308.65
332,162.05
332,085.92
359,656.16
339,791.76

338, 290

2,494,872.79
2,495,275,2

2,495,584 .48
2,497,292.5

2,497,828.C7
2,497,606.18
2,498,110.91
2,498,552.30
2,498,786.94
2,498,090.93
2,498,383.20
2,498,856.58
2,495,997.22
2,500,887.836
2,501,942.37
2,499,279.17
2,499,569.31
2,499,906.06
2,499,154.25
2,499,307.98
2,499,770.74
2,499,919.41
2,500,386.78
2,499,296.26
2,499,683.51
2,498,231.73
2,498,376.61
2,498,551.22
2,498,762.04
2,493,580.86
2,493,819.69
2,494,090.70
2,494,376.75
2,496,982.59
2,496,167.05
2,496,465.45
2,496,716.13
2,497,129.08
2,497,307.74
2,497,239.5

2,498, 240.0

2,497,793.03
2,498,585 .00
2,498,678.04
2,498,305.87
2,498,658.30
2,495,516.05
2,495,857.00

2,498,725







Coordinates

Quad. Station North Bast
. 162 Monunent USMC 57 334,573.88 2,532,187.11
Monument USMC 58 334,267.34 2,532,403.51
Monument USIC &9 334,713.,09 2,533,313.47
Monument USMC 56 338,837.43 2,529,889.56
Picture Point, centerline of ‘ood
Bridge on old Starling-Duck Creek earth
road at intersection with S. edge of
Bear Creek approx. 700' west of new ‘Star-
ling-Duck Creek road. 337,511 2,530,082
Picture Point, centerline of wood bridge
on earth road leading N.E. from ¥ junc-
o tion near intersection with new Starling-
Duck Creek rd, at intersection with S.W.
edge of Bear Creek, approx. 2500' E. of
new Starling-Duck Creek Road. 335,964 2,533,998
. 163 Russell 1932 335,278,66 2,542,692.02
Russell Ref. Monument jf 2 335,134.32 2,542,723.93
Russell Ref. lionument # 1 336,191.71 2,544,954.36
Picture Point, center line of inter-
section- T - junction of Sneads Ferry-
Swansboro road and earth road to Star-
ling's Store near triangulation station
"Russell 1932". 335,130 2,542,752
177 Verona 1932 328,763.30 2,457,596.51
Center Line U.S. Hwy.fl7 & Grey Pt. Rd. 325,987.18 2,457,122.01._
Verona Ref. Monument 2 328,889,80 2,457,684.34
Verona Ref. llonument 3 328,604.19 2,457,580.38
Picture Point, centerline of intersec-
tion U,S. Hwy.l7 & Grey Pt. Rd., ap-
prox. 2.3 miles south of Verona P.Q. 525,987 2,457,122
Picture Point, Lat. 34° 38' 09."060,
Long. 77° 28' 36".872(30th. Engrs.)-
Picture Pt. # 1, Sta. 5 A-2 on south
edge of sand road (now Grey Pt. road).in
center of drainage ditch leading S.i.
. approx. 0.2 miles B. of junction at
iy U.S. Hwy. #17, 2.3 miles south of Verona
Road. 328,909 2,458,134
178 = Camp 1932 320,294.87 2,472,002.26
" Monument USMC 46 329,226.76 2,476,815.60
°  Monument USMC 47 326,998,416 2,476,585.81
' * Picture Point, centerline of intersec-
tion at Y-fork of earth roads near P.I. :
326,995 . 2,476,731

240 +.59.25 on Grey Pt. Road







Station

Picture Foint, center line of inter-
section Grey Point Road and 8' wide sand
road leading S.W. at Grey Foint Rd. Sta.
358 4+ 66 ¥ approx. 1.45 miles east of
junction at U.S. Hwy. # 17, 2.3 miles
south of Verona PsQ.

Rhodes U.S.E.
Grey USE 1932

193!

French U.S.E, 1931
Fish U.S8.B. 1932
Monument USMC 63
Sime 1941

Sime Ref. lionument

Monument USMC 62 :

Picture Point, center line of inter-
section Sneads Ferry Road & Hope Rd.
liegazine Area

Monument USMC 77
fonument USMC 78
Monument USMC 79

Monument USHC 1

lionument USNC 2

Forest Fire Observation Tower

Picture Point, center of N. C. State
Forest Fire Qbsv. Tower on U. 3. Hwy.
# 17, approx. 4.1 miles south of Ver-
onia P Os.

Picture Point, Let. 34936 51."57Q
~Long. 77° 29' 04."460 (30th. Engrs).
Picture Pt.# 2, Sta. } 4. Viest edge

of Us 8. Hwy.#17 & centerline of small
sand road leading west 5.8 miles N. of
Folkstone F. 0.

Picture Point, Lat. 34°36' 46."843,Long.
77° 28' 21% 028 (30th. Engrs.) Picture

Pt. # 4, Sta. 4 C-31, proceed N. 1.7 miles
via U.S. Hwy.#17 from Dixon school to jct.

with send rd. crossing to W.-S.W. and to
S.Z., thence S.3. 0.3 miles via sand road

to junction with sand road leading to N.E.

Coordinates

325,450

327,529.66
523,035,956

326,128.68
320,523.30
328,330.48
328, 778.03
328,864 .53

328,572.38

329, 140

320,362.92
320,976.60
325,770,532

319,878.08

318,013.73
316,883.71

316,884

thence N.E. 0.2 miles via sand road to jct.
with track road leading to 3.3., thence S.E.

- 0.2 miles via track road to a faint road

leading to 8. on south edge of track road &

in center of faint rd. to S.

«718=

317, 620

2,464,777

2,490,108.86
2,489,652.49

2,498,523,47
2,493,335,10
2,507, 772.97
2,499,295.86
2,499,358.32

2,508,210.56

2,509,725

2,529,211.03
2,530,272.80
2,531,996.28

2,456,100.07
2,456,068.46
2,456,269.92

2,456,270

2,459,593
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; . : : Coordinates
Quad. Station : North " Bast

197 Picture P01nt Lat. 34°36' 15".6883
Long. 7% 27+ 49, %325 (30th. Engrs.)
P.Pt. 4 3, Sta. 3 C=15 from Dixon School
proceed N. 1.7 miles via U.S. Hwy. 3 17
to int. with sand road crossing to W.-S.W.
and to S.E., thence S.Z. 1.6 miles via -
sand road +ak1nv main route to a. fork in \
roads 35' ¥ BE. oi fork, on N. edge of
right forklng rd. & centerline of faint
trail to South. 314,526 2,462,288

198 Gin Ecec. 1932 . 812,385.95 2,469,908.26
Gin USE 1932 312,354.25 2,469,982.58
Picture Point, centerline oif intersec-
tion Range & Fowder Roads, Rifle Range : -

Area : 310,706 2,466,716

Hines 1932 317,702.75 2,483,499.72

cillette USE 1932 313,989.64  2,483,929.11
Hines Ref. Mon. # 2 317,875.83  2,483,475.26
Water 1932 ; 311,429.88  2,480,330.09
Monument USMC 87 : 310,979.61  2,489,770.12
Monument USHC 88 ‘ 310,769.47  2,487,225,00

Picture Point, center line of inter-
section Sneads Ferry & Courthouse .
Roads, Amphibian Basse ; - 310,899 2,488,796

':200 Monument USMC 80 314,452.72 2,496,497.32
: - Monument USMC 81 ‘ _ 313,633420 2,500,173.56

Monument USIMC 64 314,429.58 2,515,482.07
fionument USMC 75 ] ' 311,741.16 2,817,199,87
Picture Point, centerline Sncads . Forey

Road at intersection with tangent of

Starling-Duck Creek Road produced dt jet. 312,163 - 2,618,858
Picture Point, Lat. 34~ 35' 26".560, -

Long. 77° 16' 56% 245 (30th. Engrs.)

P..Pt. # 2, Sta. # 6 at point of North-

east angle formed by junction of Swans-

boro-Sneads Ferry & Piney Green-Hurst

Beach roads, approx. 9.5 miles south of

Piney Green. (Military N. 1,291,874.5 yds.

E. 570,484.4 yds.) 310,441 2,516,959
Picture P01nt Lat. 34°38' 20."997,

Long. 77° 16' 03."462 (30th. Engrs.)

Pe Pt. # 3, Sta. # 14, Proceesd S. along

Starling-Bear Crk. road 4.15 miles from

Starling to ject. with Swansboro-3necads

Ferry Road, thence S.W. along Swansboro-

Sneads Ferry Road 4.8 miles to jet. with

sand rd. to North, about 20* N.J. of .
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Station

centerline Swansbore-Sncads Ferry
Rd., 8' E. of centerline of sand rd.
approx. 8.95 miles §. of S3tarling.
(Militery N. 1,293,648.2 Yds, E.
572,031.8 yds.)

Free. 1914 '

Monument #18, Corps of Engrs. Sta.#18
Monument USMC 76

Monument USMC 118

Monument USMQ 119

Monument USMC 120

* Monument USMC 3
Monument USMC 4

Pictwre Point, conterline of intersec-
tion U.S. Hwy. 17 & Dixon-Sneads Ferry -

- Road.

Stone Bee. 1932
Stone USE 1932
Monument USMC 5
Monument USMC 6
Monument USMC 7
Monument  USMC. 8
Monument USMC 9
Monument USMC 10
Monument USMC 11
Monument USMC 14
Monument USMC 15
Monument USMC 16
Monument USMC 17
Monument USMC 18
Monument USMC 19
Monument USIIC 20
Monument USMC 21
Monument USMC 22
Monument USHMC 23
Monument USMC 24
Monument USHC. 26

)

Coordinutes

North

316,018

313,517.45

317,038.92

319,400.84
317,999.68
318, 724.70
318,474 .44

308,905.46
308,576363

308,820

303, 869,43
303,672.55
306, 668.08
305,457.30
304,370 .43
303,522.88
302,075.93
301,201.02
300,483.38
300,368.95
302,202.51
302,408.84
303,329.37
303,349,44
303,390 .42
303,456.00

. 303,496.21

302, 730,82
303,227.96
301,402.28
302,082.58

East

2,521,275

2,526,585.19
2,524,267.37
2,527,868.57
2,528,093.95
2,527,873.59
2,529,968,89

2,467,757.69
2,460,508.33
: 3

2,457,661

2,475,453.89
2,475, 724.97
2,463,316.69
2,463,739,88
2,464,422.51
2,464, 686.30

2,465,164.46

2,465,953.25
2,466,359.86
2,467,409.10
2,468,882.70
2,469,161.29

 2,470,185.00

2,470,695.85
2,471,581.83
2,472,975.96
2,473,761.70
2,474,527.19
2,474,988.15
2,467,204 .87
2,467,738.20

Picture Point, centerline of intersec-
tion, Dixon-Sneads Ferry rd. & approach
road to Rifle Range

Picture Point, angle point of Power Pole
Line 4000' N.W.'of mouth of Everetts Crk. 303,496
Picture Point, Lat. 34° 34' 42",.558,

Long. 77° 27' 32",815 (30th. Engrs.)

P. Pt. # 1, Sta. # A-7 from Dixon School
proceed E. 1.6 miles via sand rd. to jct.
with sand rd. to B, on E. edge of sand rd.
running N. & S. and on centerline of rd.,
to East.

304,394 2,464,357

2,473,762

305,117 2,463,815

=720«







Station

Covil 1932

Ferry U.S.E. 1932 -

Ferry Ecc. 1932

Poverty 1932

Court 1932

Marines 1941

. Monument USMC 85

- Monument USMC 86

Forest Fire Observation Tower # 2
100,000 Gal. Water Tank, Barrage

- Balloon Battalion \

Buna 1942

Picture Point, centerline of intersec-
tion Marines Rd. & Clinton St., Barrage
‘Balloon Battalion Area

Picture Point, centeriine of inter-
section Sneads Ferry Road & Marines Rd.

Duck Creek 1932

Picture Point, centerline of inter-
section, Sneads Perry Rd. & Access Rd.
to Mock=-up.

Coordinates

North

307,599.58
305,143 .33
305,110.21
301,854.98
305,379.23
305, 267,91
307,936.37
308,307.99
307,619.54

306,221.00
301,836.01

306,151

309,017

307, 798.89

307, 767

Bast

2,430,924 .35
2,482,580.76
2,482,583.89
2,486,235.71
2,487,410.02
2,491,782.86
2,491,112.85
2,491,338.95
2,481, 774.23

2,492,388.00
2,486,229.39

2,492,189

2,493,551

2,512,004 .00

2,514,892

Picturo Point, Lat. 54°35¢ 05.%607, Long. {;

77° 17* 189,012 (30th. Engrs.) P. Pt. # 1
Sta. # 3. Proceed south from Piney Green
 along Piney Green-Hurst Beach Rd. 9.5 mi.

to jet. with Swansboro-Sneads Ferry £d.

thence S. along Swansboro-Sneads Ferry Rd.

0,50 miles to triangle formed by two sand
: Point is 12' west of
centerline Swensboro-Sneads Ferry Rd. & 5°'

roads leading to West.

N. of centerline of northcermost sand road.

(Military N. 1,291,193.5 yds. E. 569,848.2

yds.)

Monument USMC 12
Monument USMC 13

Hall U.S.E. 1932

Hatch U.S.E. 1932
Cedar Point 1914

Crag 1914

Passet 1932

Vim 1932

Sea 1914

Grant 1932

308,290

299,241.58
299,835.48

299,367.43
295,926.51
296,011,58
296,420.00
293,173 .64
295,635,24
297,114 .52

287, 730,01

2,515,175

2,466, 601.64
2,467,077.77

2,489,590,84
2,493,249.72
2,500,477.32
2,506,327.54
2,509,046.21
2,511,600.67
2,513, 782.46

2,477,818.91
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] Coordinates
Quad. Station North Bast

277  Picture Point, Lat. 34° 29' 13".531
: Long. 77° 28' 36".195 (30th. Engrs.)
P. Pt. # 5, Sta. # 16, at Thomas Land-
ing on E. side of road, 50' N.E. from
corner of house. 271,782 2,459,027

278 Hebbs 274,158.80 2,464,925.34
i Total Stations « 360 ;

In addition to the above listed stations, Geographic Positions of
the following Horizontal Control along the Intracoastal Waterway have been
. filed in the Public Works Office. Plane coordinates of these stations, on
| the North Carolina State Grid System, are not available at this time.

Still 1914 High 1914 . Goose Bay 1914
Pig 1914 : Henderson. 1314 Crab 1914
Erown 1914 Tie 1914 Hobbs 1914
‘Bagle 1914 Brier 1914 Roger 1914
Cedar 1914 Shell 1914 Wright's Island (USE
« 1914)
kiver 1914 Gap 1914 3wan Point Z, 1888
{ . Hurst 1914 Pavilion 1914 Lighter 1855
| Point 1914 Tile 1914 Smith's House, Cupciz
: 1074
@ Windy 19l4 - Horsshead 1855 Beacon No., 5, 1925
g‘ Week 1914 ~Gilletts Creek 1855 Beacon Nou. 7, 1938
] Sandy 1914 Northeast Base 1914 3-3-151 (USE) 1933

Pine 1914 Southwest Base 1914 3-3-216+ (USE) 191€
Low 1914 Fullard 1914 3-3-182 (USE) 1“3
Pass 1914 Wreck 1914 3-3-247 + (USE) 2432
Baker 1914 Grant 1914 3-(3-4) (USE) 175
 Swamp 1914 . log 1914 3-4-8 ¢ (USE) 1273
Snag 1914 S 1814 Beacon No. 13, 1530

Cross 1914 Mush 1914

-
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;910. Permanent Bench larks

Quadrangle Description Elevation

P 40 About l/@ mile northeast along the A.C.L. RR. from

- Kellum, Onslow Co., at the highway bridge over _
N. E. Creek, in the top of the E. wing wall of the
N. abutment, and about 2! lower than the highway.
A standard disk, stamped "E 27 1932",

About 2 miles northeast along the A.C.L. RR. from

the station at Jacksonville, Onslow Co., about 265

yards N. of milepost W 51, W. of the track, at a

box culvert under U. S. Highway 17, and in the top

of the south end of the east head wall. A standard

disk, stamped "K 27 1932". 26,473

About 4.2 miles northeast along the A.C.L. RR. from
the station at Jacksonville, Onslow Co., about 0.3
mile northeast of milepost W 53, about 300 yds. N.
of the crossing of the Swansboro Rd., about 55' W.
of the west rail, and 24! E. of the center line of
U. S. Highway #17. A standard disk, stamped "J

27 1932" and set in the top of a concrete post.

Cross mark on top of S. concrete walk on center
line of middle walk, Settling Tank #1, Tent Camp
Sewage Treetment Plant. 430! S. of Brinson Crk.

About 1.2 miles S. along the A.C.L. RR. from the

station at Jacksonville, Onslow Co., about 275! south

of the center of a RR. trestle, about 33 yards north-

west of milepost T 48, 41.5' W. of the rail, at the

center of a l-foot triangular blaze on the E. side of
34-~inch pine tree, and about 4! higher than the

ground. A standard disk, stamped "W 147 1935" and

set vertically. ‘ 8.317

Monument - N. 362,341.58; E. 2,466,827,20. 12,07

Spike{on 20" gum tree 50' N. of Tent Camp Outfall
Sewer at station 15496, 13,02

At Jacksonville, Onslow Co., at the Northwest corner

of Main St. and Mills Ave., at the A.C.L. RR. station

94t W. of the west rail, and 34! N. of the center

line of Mills Ave. A standard disk stamped "L 27 -
1932" and set in the top of a concrete post. 13.884

At Jacksonville, Onslow Co., E. of the A,C.L. RR.

track, at the city water tank, and in the top of the

footing of the southwest leg. A standard disk,

stamped "I 27 1932" top of cast rail opposite A.CiLe

RR. milepost W 49 (12.4t) 14,970
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Description

Spike on root of 24" oak 95' southwest of Sewer
Menhole #7, Tent Canmp.

Tent Camp 722 - Middle porch floor N. end Mess Hall
between C & D Sts. and Ninth & Tenth Sts.

Tent Camp §2 - Middle porch floor S. end Mess Hall
between C & D Sts. and Ninth & Tenth Sts.

On south edge of concrete porch floor, Mess Hall
EolteWi - of C, Sty 106V, 14, "6l 10th BS6;

On north edge of concrecte porch floor, Mess Hall
167t W. of C. St., 106' S. of 9th St.

Spike on root of 12" pine 51! E. of D. St. and 54!
S. of 6th St., Tent Camp.

lless Hall 330 Tent Cemp ;t1 Porch floor center N.
. end.

Mess Hall 330 Tent Camp #1 Porch floor center S.
ond. :

Spike on base of 18" persimmon tree 58' W, of E
Sty and 165! south of 2nd St., Tent Camp.
Monument - N. 361,903.,75; E. 2,477,918,.45

U. S. Engineers Monument No. 18, on U. S. route
j17.. ‘Coordinates: N. 367,575; E. 2,464,076

Monument 40' N. of 2nd St. 30! W. of C. St.

ldess Hall 321 Tent Camp #1 Porch floor at center N.
endo )

Mess Hall 321 Tent Camp 71 Porch floor at center S.
end. :

Monument 30t W. of €. .St. 41f 8. of lst St. Tent
Comp

Spike in base of 20" chinaberry tree 93f Y. of 1lst
St. between A and B Sts., Tent Camp.

U. S. Engineers lonument 7419, U. S. route #17,
Coordinates: N. 368,322; E. 2,465,420.

Monument Tent .Canp - Coordinates: N. 363,617.88;
E. 2,463,134.07.

«724=

Elevation

16.67

17.29

17.33

17.83

17.91

18.47

18.48

18.49

18,73

19.16

19,6

19,10

19.37

19.38

19.72

19.75

19.8

19.81







' Quadrangle Bl Description Elevation

B 98 Top bolt northmost pier Elevated Water Tank, Tent

| Camp 31 19.87
4

] - Monument near 1lst and Church Sts. Coordinates:

/ N. 364,417.17; E. 2,463,100,46 19,97

Spike in base of 6" pine. 79' W. of A St., 85! §S.
of 9th 8t. 20,85

About 0.9 mile W. along U. S. Highway :}17 from

Jacksonville, Onslow Co., at the junction of U, S.

Highway 258, about 8 yds. S. of the center line of

U. S. Highway 2568, about 6 yds. N. of the center

line of U. S. Highway 717, and about 1' higher than

the highway, a standard disk, stamped "T 68 1934"

and set in the top of a concrete post. - 20,341

"North licridain at Jacksonville, Onslow Co., at the

northwest corner of the high school grounds, about

100t east of the A.C.L. RR. track, and 24! S. of the

center line of a road leading to the school entrance.

The top of a granite post, chiseled, "N.C.G.S.U.S.

1898", 20,784

" About 0.7 mile W. along U. §. Highway 317 from
- Jacksonville, Onslow Co., about 1,500 E. of the
Junction of U. S. Highway /258, opposite a dirt Rd.
leading to a state prison camp, about 11 yds. N. of
the center line of the highway, and about 1! higher
than the highway, A standard disk, stamped "S 68
1934" and set in the top of a concrete post. 20.902

Northeast- corner, top of concrete slab, valve vault
casterly water storage tank, Tent Camp 3£l 20.93

3 nails in base of 8" rcd oak, 38! N. of center line
5th St., 38! B, of center line of A. St., Tent Camp
Now 1 :

Southeast corner, top concrete slab, valve vault,
westerly water storage tank, Tent Camp 71

Spike in base of oak tree 72! W. of A Sts, 20% 8,
ot 8th St,

Magnetic station, at Jacksonville, Onslow Co., about

150 yds. E. of the A.C.L. RR. track, about 125! §.

of a flagpole in front of the high school and 67! W.

of the southwest corner of the building. A standard
magnetic-station disk, stamped "1931", and set in the

top of a granite post. 23.058
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Description
e e e

Triangulation Station "Northeast 1933" - Coordinates:
N. 360,462.81; E. 2,480,360,37

USMC Monument 89. Coordinates: N. 360,678,95;
E. 2,480,316.76

USMC Monument 98. Coordinates: N. 361,091,95;
E. 2,482,926,11

Spike in base of pine 45' W. of Marine Barracks
Railroad, station 79400

USMC Monument 90. Coordinates: N. 360,774,32;
E. 2,481,091.73

USMC Monument 100. Coordinates: N. 362,313.70;
E. 2,483,362,23

»

USMC Monument 97, Coordinates: N. 360,843,41;
E. 2,483,519.98

USMC Monument 99. Coordinates: N. 361,790,93;
E. 2,483,215,78 :

Spike in base of 14" pine, 56! W, of Marine Barracks
Railroad, station 30440

Spike in base of 12" gum 55! W. of Marine Barracks .
Railroad, station 101400 :

Spike in base of 8" gum 140! E, of Marine Barracks
Railroad, station 120400

Spike in base of 12" pine 60' W. of Marine Barracks
Railroad, station 50400 '

Spike in base of 18" pine 50' W. of Marine Barracks
Railroad, station 60400

Spike in base of 12" pine 55' E. of Marine Barracks
Railroad, station 150400

On southwest curb at northwest end of highway bridge,
N. C. route §24, over Northeast Creek

On southwest curb at southeast end of highway bridge,
N. C. route #24, over Northeast Creek

Northeast corner, top of concrete slab, Sewage Pumping
Station #6, L.C.D.H.
Monument - N. 361,841.04; E. 2,497,145,31

lonument - N, 362,565,99; E. 2,496,226,97

@ ST=

Elevation

3.195

8,305

15,61

15,88

20,105

21,72

22,65

23,365

23,38

25,12

25,84

26,19

26,94

27.58

7.42

7.43

19,03
19,715







?pQuadrangle Description Elevation

100 Monument - N. 361,781.50; E. 2,495,550,34 22.565
¢ Monument - N. 361,788.94; E. 2,495,613.54 25.645

Spike in base of 24" pine near station 249425 on
Marine Barracks Railroad ' 26.19

Monument - N. 360,106,67; E. 2,497,744,.54 28,68
Monument - N. 360,601.16; E, 2,498,134.90 30+25

Northmost bolt on northeast pier, L.C.D.H. Water
tank "31,84

Monument - N,'362,000.86; E. 2,495,780.84 31497
Monument - N. 360,267.16; E. 2,499.138,95 32.07
Monument - N. 360,090.86; E. 2,499,362,84 33.49

Spike in base of 24" ‘pine 75! W. of Marine Barracks
Railroad, station 179400 33.74

USMC Monument 6l. Coordinates: N. 358,041,63;
E. 2,459,411.80 2705

USMC Monument 60. Coordinates: N. 358,005,45;
. 2,457,912.23 28,66

U. S. Engineers Monument No. 10, U. S. route #17.
Coordinates: N. 352,840; E. 2,456,206 12,0

Spike on 6" poplar about 225! E. of corner of Turtle
and Trout  Sts. Peterfield Point 527

On southeast corner of concrete bulkhead, facing
lMorgan Bay at Airport 6.00

Spike in root 7" oak about 90' W. of corner of Salmon
and Turtle Roads, Peterfield Point 8.54

About 400! due east of Operations Building at Airport,
and about 25' N. of Manhole #373 on sewer line, spike
on root of 10" pine 9.135

About 15' E. of end of Parking space at Operations
Building, Airport, spike in base of 12" gum 9.74

*Triangulation station, "Solomons 1942". Coordinates:
N. 355,705.45: E. 2,475,915,62 11489

Spike in base of 12" cedar 76' E. of D St. 60! S, of
Manhole 3295, Tent Camp 32 11,92
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Description Elevation

On front concrete porch landings at main floor level,
Operations Building, Landing Field, center line of Y.
,doorway

On front concrete porch landings at main floor level,
Operations Building, Leanding Field, center line of §.
doorway

Nail in root of 12" pine, 50! W. of C Stey - 200" N
of 11th St., Tent Camp 2

USMC lMonument 91. Coordinates: N. 858,591.20;
E. 2,476,754.66 1

About 2.1 miles S. along the A.CvL. RR. from the

station at Jacksonville, Onslow Co., about 2 poles

Ne of milepost W 47, at Phillips Crossing, about

85' south of the center lines of the road, 28! E. of

the east rail, and 4' N, of a pole, A standard disk

stamped "N 27 1932", and set in the top of a concrete

post "19.006

Northmost anchor bolt water tank Tent Camp F#1 19,87

On top of Northmost anchor bolt, northeast pier of
100,000 gal. water tank, Tent Camp ;X 19.94

1]

USIC Monument 92, (Coordinates: I. 3569,298.68;
Es 2,477,521,27 Sy : 20,92

About 3,2 miles south along the A.C.L. RR. from the

-station at Jacksonville, Onslow Co., about 260* 1.

of milepost W 46, 51' E. of the east rail, at the

center of a l-foot triangular blaze on the V. side

of a 38-inch sweet gum tree, and about 3%' higher

than the ground; a standard disk, stamped "X 147

1935" and set vertically. Top of east rail opposite

AC.L. RR. milepost W. 46, 23,5 26,030

Northeast corner, top of concrefe steirway slab,
Sewage Pumping Station 74 6.45

USHC Monument 69. Goordinates 1. 357,544,.80;
E. 2,483,450.60 g 9,56

USHMC Monument 70. Coordinates N. 356,984,37;
E, 2,483,870.02 11,33

Concrete Monument. Coordinates: N. 352,541.81;
E. 2,484,252.49 15,18

Concrete Monument. Coordinates: N. 062,680,703
E. 2,483,566.41 16,70
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| Quadrangle

Description Elevation

Monument - Coordinates: N. 359,915.88;
E. 2,479,585.44 1719

Triangulation station, "Cemp 1941" at Camp Knox in
Northeast Creek 17.21

Monument - Coordinates: N. 359,910,84; E. 2,478,827.26 18.48

USMC Monument 65. Coordinates: N, 355,999.56;
E. 2,481,326,95 - 18,503

USMC Monument 66, Coordinates: N. 355,531.92;
E. 2,481,353,03 : 20.723

Spike in 12" Pine about 150t W. of Howard St., behind
and between officers' Homes, 2402 and 2404 20478

Northeast cdrner of concrete slab of porch, Officers!
Quarters, northeast corner Wavell Rd. and River Drive 21.45

Spike in 12" walnut tree in back of garage of Officers!
Quarters at intersection of Montgomery St. and River
Drive - house 2117

Spike on white oak tree, 15! E. of road near U. S.
Coast and Geodetic Monument, Paradise Ecc. Ref. 3l

Northeast corner on concrete slab of porch, Officers!
Quarters, southeast corner Winston Rd. and River

Drive

USMC Monument 72. Coordinates: N. 353,307.11;
E. 2,486,621.84

USHMC Monument 71. Coordinates: N. 354,424.06;
E. 2,485,786.10

USHMC Monument 95. Coordinates: N. 355,992.53;
E. 2,496,470.51

Monument - N. 359,679.13; E. 2,498,286.12

SMC Monument 94. Coordinates: WN. 356,087.54;
E. 2,497,264.72

USMC Monument 96. Coordinates: N, 356,055.60;
E. 2,495,314.05

USMC Monument 93. Coordinates: WN. 356,3685.48;
E. 2,497,986.14

Truesdale Ref. Monument #3
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Doscription Elevation

USMC Menument 83. (oordinates: 1. 368,878.58;
E. 23409,227.59 325375

Truesdale 1932 - 11, 356,181,01; E. 2;499,102,256 32.55
Truesdale Ref. Monument i1 32.56
True;dale Ref. Monument #:2

Well No. 16, center line of doorway

USHC Monument 82. Coordinates: ¥X. 087597708
BE.+2,500,369.82

Monument - M. 356,214,02; E. 2,502,282,41

About 1.8 miles north along the A.C.L. RR. from the
station at Verona, Onslow Co., about 250! S. of mile=
post W 45 x 51' W. of the W. rail, at the center of a
1-foot triangular blaze on the E. side of a 34-inch
pine tree, and about 3! higher than the ground., A
standard disk, stamped "Y 147 1935" and set vertically.
Top of E. rail opposite A.C.L. RER. milepost W 45,
20.2'., Top of E. rail opposite A.C.L. RR. milepost
W 44, 41.5'. About 0.5 mile north along the A,.C,L.
RR. from the station at Verona, at the crossing of

U. S. Highway 17, top of E. rail at the center line
of the highway, 48,3!?

- U+ §. Engineers Monument No. 9, U. S. route :#17.
Coordinates: N. 349,771; E, 2,457,012

About 0.6 mile north along the A.C.L. RR. from the

station at Verona, Onslow Co., about 0.3 wmile S. of

milepost W 44, at the crossing of U, S. highway 317,

about 30! S. of the center line of the highway, 29!

E. of the east rail, and about 50! N. of a poles A

standard disk, starped "P 27 1932" and sef in the

top of a concrete post. 46,972

Monument (concrete), Hadnot Point triangulation Sta.
"Hadnot 1941" '

Nail in root of 20" live oek at end of Hadnot Point

USHC Monument 73. Coordinates: N. 351,461,56;
E. 2,488,002,73

Spike in root of 6" gum, G5! southwest, lpnhole 158

Outside Northwest corner landing, Sewage Pumping
Station No. 2
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‘1:dfangle o B B Description Elevation

139 N.@.\corner of concrete slab, Sewage Pumping Station
e 6,97
USMC  Monument 67, + Coordinates: N. 345,087.36;
E. 2,489,689,07 7.56

Monument Naval Hospital Area, 1000t Northeast of Hadnot
. Point 8.51

Spike in base of 8" pine 85! northeast, Manhole-#l56. 9.66

% Monument - Naval Hospital Area, 22' northwest of
j Nurses! Quarters 10,00

USMC Monument 68, Coordinates: N. 344,648,06;
E. 2,490,020.03 10,88

Tree 30! northwest of Manhole #164 V. ke dl

Spike in root of 30" twin oak, about 100! southwest
of Menhole #168, South end of Officers! Quarters 11.24

E Monument - Naval Hospital'Area, 190! northeast of
E River Road, 114' W. of Hospital Boundary line.
Coordinates: N. 340,985,73; E. 2,491,967.13 11.40

p Monument - Naval Hospital Area, 700! northeast of !
. Hadnot Point : 11.89

Spike in root 12" maple tree, 30' southwest of Manhgle
# 160 12,232

On iron pin in concrete monument, triangulation station
"High 1932" 17.15

Monument - Coordinates: N. 340,986.74; E. 2,492,297,47 18.25

USMC. Monument 74. Coordinates: N. 351,141.29;
E. 2,488.,242,37 18.65

E Monument - Coordinates: N. 340,987.33; E. 2,492,529.05 19.1-

Monument - Coordinates: N. 340,988.34; E. 2,492,923.60 22.0%4

Monument -~ Coordinates: N. 344,856.,38; E. 2,492,944,94 23.833

Monument - Coordinates: N. 345,616.,95; E. 2,492,375.86 24.61

Monument - 162! northwest of Cross Ste, 375! north-
east of River Road 25,26

Monument - Coordinates:; N. 343,023.40; E. 2,494,226,72 10.03
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DI_C”I tlon Llevation

Monument - Coordinaterms N, 342,309.18; E. 2,494,228.54 12,81
Monument - Coordinates: N. 342,510.69; E. 2,494,228.038 17.67
Monument - Coordinates: N. 340,989,955 Ei 2,493,552.87 19,89
Mottument = Coordinates: Ni 340,992447; Ei 2,494,541.20 20457

lonument - 10! northwest of building 100. Coordinates:
N. 340,426.74; E. 2,494,953,89 21,17

Monument ~ Coordinates: N. 340,7765.59; E, 2,494,699.41 21,29

Monument east of Radio Towers - Coordinatesg
N. 341,670.71; B. 2,494,230,17 22,69

Monument - Coordinates: N. 340,996,07; E. 2,495,918,63 22.79

Monument 90! E. of lManhole #478. Coordinates:
N. 341,686.04; E, 2,499,928,60 22481

Monument - Coordinates: N. 340,994.73; E. 2,495,423.64 23,24
Monument - Coordinates: N. 340,991,233 E., 2,494,051,56- 23,41

Monument south of Radio Towers - Coordinates:
N, 341,149,72; B, 2,493,711,83 : 2442F

Ionument - 42! northeast of Service Road, Coordinates;
N. 340,993.57; E. 2,494,968,30 24,33

lonument - Parachute Tower Arca - Coordinates: . ;
N. 342,198,49; E. 2,499,764,82 .f 25,00

Monument - near Sewage Pumping Station #9, £
Coordinates: N. 340,369,41; E. 2,500,095.51 ﬁﬁ" 25,67

Fast and West front door lMess Hall in Area 1, Bu1 ding -
#106 center of doorways 27.11

Top bolt northern most pier, elevated water tank -
Supply and Industrlul Area 28,657

Monument - Parachute Tower Area., Coordinatess
N. 342,652.,5; E. 2,500,062,7 : 28.56

lonument - Supply and Industrial ‘Area, Coordinates:
N, 340,486,30; E. 2,501,531,31 29.39

Monument - Coordinates: N. 342,825.74; E. 2,500,989,26 35,13
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%uﬂdrangle Description "Elevation

—nen

157 1,720' east of Verona on Loop Road - 100! right of
center line - spike in root of 18" pinc 47,38

At Verona) Onslow Co., about 25 yards northwest of the
northwest corner of the A.C.L. RR. station about 16 yds.

E. of the southeast corner of the G. W. Humphrcy store,

about 45t northwest of a road crossing, and 19,4! west

of the west rail., A standard dick, stomped "Z 147 19355"

and set in the top of a coucrcte post 48,924

About 1,1 miles S. along the A.C.L. RR. from the stetion
at Verona, Onslow Co., directly E. of milepost W 42,
seuthwest of the intersection of U. S. highway #17, and
a T road lecding E., 105' E., of the east rail, and 18!
E. of the east edge of U, S. Highway #17. A standard
ref., mark disk, stamped "Verona No, 1, 1932" and set in
the top of a concrete post,

UsSIC Monument 45. Coordinates: N, 333,738,96;
B. 2,471,257.42

USMC Monument 44. Coordinates: N. 336,968,08;
E., 2,470,208,30

Spike in base of 18" pine, 90! luft of station 136454
on Verona - llth Marines Loop Rd., and 40’ B Ak
intersection of said road and Town Point Rd.

Monument - boundary of Naval Hospital, 60! N. of New
River

Monument near building §#518. Coordinates:
N. 334,140,56; E, 2,497,292.51

Brass bolt in pump room floor, Sewage Pumping Station #1

fonument - Coordinates: N. 335,917.32; L. 2,495,997,22

Spike on 12" whitc oak trec on edge of bank 125' from
triangulation static:. "Bluff 1941"

Monument Triengulation Station "Biuff 1941"

Monument cast of building 304. Coordinatos:
N. 336,483,47; E. 2,495,53%.48 :

Monument 53! northeast of building #517. Coordinates:
N. 333,454,003 E. 2,497,793.03

Monument = Coordinatcs: N. 333,942.99; E. 2,499,683,51
Monument north of building #213. Coordinates:

N, 337,%61.81; E. 2,494,872,79
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Epadrangle

160

Deséription
e e e et 200

Monument east of building #123, Coordinates:
N. 338,901,703 E. 2,493,819,69

Monument - Coordinates; N. 338,530.81; E. 2,494,090,70
Uehter of main doorways, Mess Hall #5621
Center of main doorways, Mess Hall #408

Monument north of G St. Coordinates: N. 336,907.,77;
E. 2,495,275,.,28

Center of main doorways, lMess Haull #325, east doorway
Monument - Coordinates: N. 332,308,65; E. 2,498,678.04
Center of main doorways, Mess Hall #3256, West doorway
Center of main doorways, lMess Hall #314
Center of main doorwnys, Mess Hall #424
Monument - Coordinates: N. 338,603.12; E. 2,498,090,93
Monument - Coordinat.és: N, 334,473.,87; E. 2,499,296.26
Center of main doorways, Mess Hall #411

Monument west of cold storage building, Coordinates:
N. 339,310.49; E. 2,499,918,41

Brass bolt in center of dividing wall, Settling Tanks
Nos, 1 and 2, Sewage Treatment Plant near Cogdels Crk,

Monument north of building #121, Coordinates:
N. 339,228,69; E, 2,493,580,86

Monument - Coordinates: N. 339,929,56; L. 2,497,129.08

Monument west of building 46, Coordinates:
N. 338,763.67; E. 2,496,167,05

Center of main doorwnys, Mess Hall #307

Center of main doorwnys, Mess Hall 7508

Monument, 173t nort. rost of Laundry, Coordinates:
N. 338,864.48; BE. 2,499,307.98

Center of main doorways, less Hall #509

Center of main doorways, Mess Hall #226

Elevation

19,38
19,72
20,0

20,60

21,16
21.47

8.75
21,47
21.50
21.50
21,64
21,74

22.55
22,57
22,89

23.01

23,36

23,82
23,98

24,22

24.37
24,50

24,53
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Quadrangle Description Elevation
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160 Monument - Coordinates: N. 339,88¢.34; E. 2,497,307,74 24.64

Top of pin in 8" concrete monument, Cedar St. and W.
Road 24,88

Center of East main doorway, Mess Hall #211 25,00
Center of West main doorway, less Hell #211 25.0%

Monument 15! southwest of building #29, Coordinates:
N. 338,139,13; E. 2,494,376.,75 26811

Monument - Coordinates: N. 332,085.92; E, 2,498,6568,30 8.78

Monument 45' eust of building {101, Coordinates:
N. 339,656.,16; E. 2,495,516,05 25,22

Center of main doorways, less Holl #122 25,58

Spike in root of 350-year-cld oaé tree at opposite end

of open field ond 3000' from station Bluff. 25.78

lionument - Coordinates N. 338,535,21; E. 2,498,866.58 26,06

Monument - Coordinates N. 335,435.24; E. 2,498,551.22 26,40
\

Center of main doorways, Mess Hall #206 . 26.49

Monument 231 west of building #ll. Coordinates:
N. 338,010.96; E, 2,496,716.13 26,57

Monument - Coordinates: N. 335,933.23; E. 2,498,231.73 26.60
Monument - Coordinates: N. 335,734.61; E, 2,498,376.61 26,60
Monument - Coordinates: N. 335,206.23; E. 2,498,762.04 27508

Monument south of intersection of Dogwood and East Rds,
Coordinates: N. 338,390,75; E. 2,500,386.78 27.16

Monument - Cocrdinates: N. 338,194.27; E., 2,498,389,20 27.24

Monument 52! west of building‘#Q; Coordinates;
N. 358,354,613 B. 2, :96,465,45 27.59

Monument - Holcomb Blvd., (oordinates: N, 337,991,40;
B, 25498,11C,91 2T TH

Monument 250! northeast of Protcstant Church,
Coordinates: N. 336,486.61; E, 2,497,828,07 28,13
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Description Elevation

Monument south of Central Heating Plant - Coordinates:

N. 337,646467; E. 2,498,786,94 28.21

Monument < Coordinates N. 336,569.27; E. 2,499,569.31 28,37

Monument west of Central Heating Plant, Coordinates:
N. 337,969.72; E. 2,498,552,30

28.39
Monument 160¢ horthe&st of Post Headquarters,
Coordinates: N, 337,645,68; E. 2,496,982.59 2855

lonument - Coordinotes: N. 338,835,523 E. 2,500,887.86 28,629
Monument « Coordinates: W. 336,105,92; B. 2,499,906.08 28,84

Top bolt on northeast pier of Water Tenk opposite

Regimental Area skl 28,80
Top bolt on northmost pier on water tank opposite

Regimental Area 5 _ 28,85
Center of main docrways, Mess Hall ;5107 28.86
Monument - Holcomb Blvd. Coordinates: N. 337,623.57;

E, 2,497,606.18 28,97
Center of main doorways, Mess Hall §t9 north doorway 29.53
Center of main doorways,.Mess Hall 449 south doorway 29,565

Morument - Coordinates: N. 336,969,003 E. 2,499,279.17 29.87

Monument - Industrial Area - Coordinates:

W 339,771.523 B« 2,601,942,.37 30,83
Spike on root of 18" pine at intersection of Sneads
Ferry Road and road to mouth of French Creck 25,79
USMC Monument 69, Cuordinates: N. 334,713.09;
E. 2,535,313.47 22,42
L USMC Monument 57. Coordinates: N, 334,573,388
E, 2,536,187.11 30, 98
%: 'ﬁ USMC Monument 58. Coordinctes: N. 334,267,34;
: B 2,532,402 .51 37,49
]
- 177 About 2.9 miles south along the A.C.L. RR. from the

stotion at Verona. Onslow Co., about 0.2 mile north

of milepost W 40, 50* enst of the east rail, 22' north-
east of a twin tree, at a concrete culvert under U.S.
Highway #17, in the top of the west head wall, 2' N.

4 'f - 736 =
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Description Elevation

of the S: end 17' W. of the center line of the high-
why;, and abot 1t lower than the highway., A standard
disk, stamped "A 148 1935" 60.725

About 1.8 miles S. nlong the A.C.L. RR. from the

station at Verora, Onslow Co., about l/ﬁ mile N. of

milepost W 41, about 160f S, of triangulation station

Veronz, described above, 57V B. of the rail, and 24!

W. of the center linc of U.S. Highway 3#17. A standard
ref-mark disk, stomnpoed "Verona No. 3 1932" and set in

the top of a concrete post. Top of E. rail opposite

A.C.L. RR, milepost W 41, 64,3 70,581

About 1.8 miles S, along the A,C.L. RR. from the

stotion at Veronay; Onslow Co., about 0.3 mile N, of

milepost W 41, 44' E, of the east rail, 36! V. of the

center line of U.S., Highway #17, and 24! N. of a pole.

A stondard disk (triangulation station) stamped

"VYorona 1932" and set in the top of a concrete post, 70,610

About 1.8 miles S. along the LA.C.L. RR from the station

at Verona, Onslow Co., obout 0.3 mile N. of milepost

T 41, 154! northeast of triangulation station Verona,
described above, about 110t E. of the track, and 28!

E. of the center line of U.S. Highway #17. A standard
‘ref-mark disk, stamped "Verona No. 2 1932" and set in

the top of a concrete post, : 71.158

USMC Monument 47. Coordinates; 1N, 326,998.16;
E. 2,476,585.81 32435

_ USMC Monument 46, Coordinates: N, 329,262.76;
e 2 ,476,8158,60 34,52
USHMC Monument 63. Coordinates: N. 328,330.48; )
B 2,507.772.97 : 35404

Triangulation sStation, "Sime", N. 328,778,03;
By ©44%99,295,86 y 2108

Nail in rcot of 5" pok tree, 55' E. of center line,
Sneads Werry 3d., and 1100® N. of intersection of

said Roud and o1d Gillette Rd. 22,97
USMC licavmers 62. Coordinates: N. 328,572.38;
Hondn o3 10,58 . 30.39
USMC Momvoont 72. Cocordinates: N, 320,976.60;

E. 2,530,272.80 ; 15.06

USiC Monument 77. Covrdinates: N. 320.562,92;
a2 829011005 24:98
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200

Deseription

USMC Monument 81s Cuordinates: N, 313,633,203

USMC Monument 80. Coordinatess:s N. 314,452,72;
Es 24496,497.32

USMC Monument 75. Coordinates: N, 311,741:16;
s 23517,198,87

USMC - Monument 64. Coordinates: M., 314,429,58;
Eo 2,515"182.07

USHC lMonument 120. Coordinates: N. 318,4T74.44;
E. 2,529;968,89

USMC Monument 118. Coordinates: N, 317,999,68;
E, 2,528,093,95

USIC lionument 76, Coordinates: N. 319,400,84;
By 430,868,587

USIC Monuwment 119. Coordinates: N, 318,724.70;
E. 2,527,873,59

Monuwaent - N. 317,038,92; T. 2,524,267.37

About 1,1 miles S. zlong the A,C.Ls RR. from the
gtation gt Dixon, Onslow Co., about 0,5 mile north
of milepost 7 36, at a water tank sast of the trock,
and in the top of tiec southwest pier. /4 standard
disk, stamped "R 27 1932". Top of east ranil opposite
A.CeLe RR. milcpost & 36, 70,0!

About 0.6 mile south along the A.CaLe RR. from the
stotion at Dixon, Onslow Co., about 47 yds. S. of
milepost W 37, 26,5t E. of the E. rail, about 55 yds,

We of the center line of U.S. Highwaoy 3£17, 45' south

west of o pole, and about 2' higher than the top of
the rail, A standard disk, stamped "C 148 1935" and
set in the top of the concrete post,

Top iron pin in concrete monument known as Triangula-
tion Station, "lMarines"

Northeast Corner concrete slab on Sewerage Pumping
Station {47, Barrage Balloon Base

by
Center line south door Machine Shop - Amphibian Base

Center line north door of Machiné Shop - Amphibian
Base

Elevatisn

e e

3l.21

34,19

66,302
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! drongle R Description : Elevation

- 200 USMC lMonwment 8l. Coordinates: N. 313,633,203
- Z. 2,500,173,56 31.21

USMC Monument BO. Couordinates: N. 314,452,72;
E. 2,496,497.32 : 34,19
USMC Monument 75: Coordinates: N, 311,741,16;

E. 2,517,199.87 ; 27,05

USMC Iionument 64. Coordinates: 1., 314,429,58;
E. 2,515"182007 g ".":1045

USIC 1onument 1204 Coordinatess N. 318,474,443
Es 2,529,968.89 15,155

USMC Monument 118. Coordinates: N. 317,999,68;
E. 2,528,093,95 24.27

USMC lonunment 76, Coordinotes: N. 319,400,84;
Es 2,527,868457 25416

USMC Monument 119. Coordinates: N. 318,724470;
E. 2,527,873.,59 26.54

Monwnent - W. 317,038,92; E. 2,524,267.37 29423

About 1,1 miles S. along the Li.Cel. RRe from the

‘station at Dixom, Onslow Co., about 0,5 mile north

of milepost 77 36, at o water tonk east of the track,

and in the top of the southwest pier. A standard

disk, stemped "R 27 1932". Top of east rnil opposite

NéCsLles RR. nilopost i 36, 700! 63,302

About 0.6 mile south along the A.CeLes RR. from the
station at Dixon, Onslow Co., about 47 yds. S. of
milepost W 37, 26.5' E. of the E. rail, about 55 yds,
e of the center line of U.S. Highway 3517, 45! south
west of & pole, and about 2' higher than the top of
the rail, ‘A standard disk, stamped "C 148 1935" and
set in the top of the oconcrete post.

Top iron pin in concrete monument known as Triangula-

tivh Station, "larines"

Northeast Corner concrete slab on Sewerage Pumping
Station 7, Bhrrage Balloon Buse

Center ling south door Machine Shop - Amphibian Base

Cénter line north door of Machine Shop - Amphibian
Base







219

220

: ‘ 221

Nate:

E B Ow11s

Quadrangle

Description Elevation

Center line south door of Carpentér Shop = Amphibian
Base ' 12.98

Center line north door of Carpenter Shop - Amphibian
Base 13.03

Center line southwest.front door Mess Hall, Barrage

Balloon Base i
¢

USMC Monument - Coordinates: N. 307,936.37;

E., 2,491,112.85 3.41

USMC Monument - Coordinates: N. 308,307.99;
E. 2,491,338,95 4,35

Center line southeast front door of Mess Hall = Rarrage
Balloon Base 15:561

Top northmost bolt on northmost pier - Barrage Balloon
Elevated Water Tank 14,11

Top corner (s.e.) concrete wall, Sewage Treatment Plant,
Barrage Balloor Base. 17,487

Spike in root of 12" water oak 85! E., of station 61
25 - on Mockup Road, and being only 430! north of
Mockup : 4,14

Elevations are given for top of iron pins in monuments, except
where bronze tablets were used.

Soil Borings.

Approximately 800 soil borings were taken in the various developed
areas on the reservation, to provide a basis for study of the load bear-
ing capacity of the soil; also for studies in comnection with various
phases of sewage disposal,

E The logs of these borings may be found in the following note books
b ‘ on file with the Public Works Office, (See Seotion 0-12); Notebook Nos.

o

114, 117, 124, 125; 127, 131 % 140, inclusive, and 164 to 168, inclusive.
Other borings and all load bearing tests were made by the U. S, Navy

Records Filed With Public Works Officer.

; 0-12,01., 14 loose-leaf,'S%-x 13" computation books.

0-12.02. 169 original topographic work sheets.

0-12,03, TWorking drawings, Government publications, charts and
compilations of aerial photographs, used in mapping the project.

ff : 0-12,04, 171 field notebooks, loose=-leaf and bound.
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1 0-12,05. 1 metal filing cabinet conteining 298 folders of loose-leaf
‘notes, computatlons and marked prints, arranged approximately by quadrfug es,

0-12,06. Soil boring data (See Section 0-11)

Letters of transmittal cover the above data in detail, and are too
- voluminous* to be reproduced here.
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CHAPTER P - PART II

RECORD MAPPING

b“l. Introduction.

: P-1.01. At various times the Project Manager requested instructions
. from the Officer in Charge concerning preparation of record drawings.

. Notice was received that it would be necessary to prepare record drawings
and it was advised that sample drawings and specifications be prepared and
. submitted. A preliminary scheme end approximate scope of the work was

. submitted by use of a sample 1" = 50'scale map, Quadrangle 160 G-3, G-4 and
an index map M. B. Drawing No. 1174,

These were approved by the Officer in Charge, April 12, 1942, delet- !
ing the outlying areas. j

, P-1.02. The approved system was based on the following considerations
. and was essentially as followss =

All horizontal surveys for the New River Reservation are based on the |
North Carolina System of Plane Coordinates. The entire area has been :
divided into rectangles 10,000 feet north and south, and 15,000 feet east
» and west. For the purpose of basic mapping at 500' to the inch, these
. rectangles fit a standard Navy drawing with just sufficient room outside ' j
the limits of the rectangle for legend, notes, etc. This layout is shown
¢+ on two 1: 20,000 scale maps, M. B. Drawings Nos. 1174 and 2157. These
. rectangles are numbered in such a manner that the system may be extended
- in all directions in order that the 500' scale maps,and their numbering w
system, may also serve as a perpetual index of larger scale maps and other
survey data.

For the purpose of Record Mapping of utilities, the guadrangles were
sub-divided further into four rcctangles, to scale of 1" = 50!, covering
an area of 1000 ft. north and south, by 1500 feet east and west, and fit=-
ting a standard Navy sheet. Tless rectangles are identified in each next
lorger rectangle by a system of numbering, starting with No. 1 in the
. upper right hand corner and running clock=-wise up to and including No. 4.

- This mothod funished an easy access to maps filed by quadrangle number.

Elevations shown are referred to mean sea level.

P-1.03. To carry out this plen, a record mapping department was
crcated. From a letter of March 28, 1942, to Engineers, Contract NQy-4751,
Subjects Record Drawings. "It is not intended that an additional force
. of workmen be employed for this purpose, but that a portion of your present
. force will be used, as available", signed, Madison Nichols, Officer in
. Charge. These instructions were carried out and men were transferred

either permanently or temporarily from othér departments. The average
force in this department was three men.

i
§

" P-2. Sources of Information.
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P=2,01. 1In view of the fact that all construction inspection was
under the supervision of the Navy, we were entirely dependent upon their
* rocords for "as-built" data. This method is not the most desirable and
. caused considerable delay before g steady flow of information could be
- established. Wherever possible, the Navy notes were used as a check as
. well as a source of information. They served also to show where construc-
. tion differed from plan, and in all cases the work was mapped according
* to the as-built information furnished. Our own survey field notes furn-
. ished a large amount of the control for the maps, but the field work done
. by this organization solely for the purpose of record mapping was kept
. to a minimun. Where as-built field notes were not available, the work was
. plotted as shown on the plan and verified as far as possible by a fiesld
- inspection before the map was inked. lihere actual locations were not
. available, shore lines ware transferred from U. S. Coast and Geodetic
* Swvey Compilation of Aerial Photographs, Sheets 5049 and 5050, time and
L date of photographs: 10:30 AM., 1:30 P.M. January 29, 1933, Scale
" 1; 20,000 1" = 1666.87!,

4 Frequent reference also was made to U.5.C. and G.S, Chart # 777,

- particularly during sweeping and dredging operations in New River and

'~ Courthouse Bay. &1l channels, markers and lights located have been shown
~on 1" = 500 maps.

. A valuable source of information during the entire job wos the aerial
' mosaic entitled;

Jacksonville, Worth Carolina
Pilat Mears, H,P. - W. 4. P.
Fhoto Edgett, M.M. - P 1/c
& Baran, A. -P1/c
Date: February 12, 1941 F. L. 8 1/4 F. 56

l Property maps, scale 1% = 660', by Boney and Broadfoot, Architects
and Engineers at Wilmington, #. 7. also were used. These maps were drawn
‘wnder Contract NOy-4717 prior to the Carr and J. E. Greiner Co., contract,
land were not coordinated,

;P-S. General Area Map.

3 P-3.01. The General Areca Map, M. B. Drawing No. 138, was begun
HAugust 15, 1941 with the intent of furnishing a unified picture of gll
projects on the reservation. Natural features were pantographed from

777 and aerial photographic compilations
‘ Site plans frequently were reduced in scale by the
same method prior to tracing on this 1% = 2000 maps In meny cases build-
ings ond roads werce shown on this map before construction had begun.
Naturally, there are inaccuracies in seale in a map so constructed and this
fact was recorded on the map. However, its cost was more than repaid by
its usefulness to all departments.

: P-3.02. The Rccord Mapping Deportment was charged with kecping the
goneral area map up to date. 4 considerable amount of information was
urnished by the Linison Officer of the U. 8. Marine Corps and as various
wmits of thc Marine Corps began training on the base this map was very

Tdbe







- valuable from a military stoandpoint. Machine gun ranges, fire observation
. towers, impact arecss, roeds, cte. were plotted with sufficient accuracy

. to guide troops on maneuvers and quickly orient officers and men, thus

- saving valuable time and avoiding needless confusion,

] The quadrangle numbering system also is shown on this map, thus

- tying it in with all subsequent mapping work and furnishing a key to the
. system for the entife reservation.

JQP-4. Extracts from Specification No. 1000., "Specifications for the

g Preparation of Record Drawings™, Harine Barracks, New River, N. Ci

ﬂ P-4,0l. Preparation and General Style of Drawings. Drawings
- generally will Be divided into two groups as followsg

g (2) Original Drawings. Original drawings shall be made on
;}ﬂw best quality of white paper with muslin backing.,

; (b) Linen Tracings. Linen tracings shall be made on the
t best quality linen Tracing oloth.

i

Unnecessary work shall be avoided. Simplicity shall be practiced
in every detail in inking tracings; lines shall never be shaded; lettering
'shall be plain and simple, end shall be limited to the amount required for
Lelarity in reading the drawings. Ornateness in rendering borders or other
‘figures will not be permitted; standard north points, symbol, and title
‘blocks shall be used.

.
.

P-4.,02. 3Sizes of Drawings.,

4 (a) Original drovings on muslin backed paper shall be 335" x
455" overall,

(b) Linen tracings shall be 29" x 35" overall,

1" = 500" Scalec Maps.

P-5.01. Tabulation of 1" = 500! Map s

Original Drawing Tracings
Quadrangle No. Y. & D. Noz “ PeiWe No.

98 228,331 1
118 228,334 4

99 228,332
119 228,335

100 228,333
120 228,336

101 ; 228,412
121







P-5.01. (Cont'd)

Original brawing 1 : Tracings
wuadrangle No. Y. & Dj ﬁo‘

Pe Wi Noe

102 228,413 77
122

137 228,408 72
157 : 228,350 20

138 228,419
158 :

139 228,337
159 228,339

140 228,338
160 228,340

142 228,409
162 228,410

177 228,400
197 228,401

178 228,344
198

179 228,341
199 228,345

180 : 228,342
200 228,411

181 228, 343
201 228,355

182 ‘ 228,414
e 228,415

217 228,346
237

218 228,347
238

219 228,348
239

220 228,349
240

221 228,416

241
Total 42 Total 33
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b P-5.02. The opiginal drawing of 1" = 500 ' covers an area 20,000
‘xmrth end south by 15,000 east and west, and contains the following datas
? Building outline.
Buildi‘ng nuhbering plan.

Road rightdf-wsy lines and approved names.
Rai lroads.

Natural features.

Triengulation net.

New River channel, markers and lights.

hccurate control was established for all 1" = 500! maps by means of

trlangul tion and by coordinated traverses. Monuments set on the Reser-

“vatlon Boundary or in areas not covered by l" = 50' maps were plotted ac-
¢ curately and coordinates tabulated. Certain boundary line courses and
dlstances also were shown.

1 P-5.08. After the basic 500' scale maps were completed several
tracing~-cloth reproductions were made on which the various departments

? will plot their main utility lsyouts, resulting in small scale planning
and operating maps, showing respectively the various utilities. The
1m111tles to be mappsd and P. W. Nos. assigned were as follows:

Utility , Suffix to P. W. No.

Electrical Distribution
Heating, Mains and FPlants
Street lighting, circuits
Sewerage Systems
Communications lines

Water Collection and Disth.
Propane Gas

(*hus, a sewerage map drawn on a rbproductlon of P« W, Dwg. No. 10

wbuld be numbered P. W. 10-3)

! Planning and operating maps to be prepared are as follows:

Pe W. Noa Quadrangle No. Utilities to be Mapped

98 H, W
100 i

118

119

120

139

140

; 159

10 160

| 17 218

E 18 159

N ;
P-6, 1" = 50' Scule Maps.
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P-6,01. ' This phass of the work by far was the most extensive. The
L original authorization of this project, as instructed by the Officer in
g}mmrgo on M. B, Drawing No. 1174, april 1942, included only the Main Div-
" ision Arca, Industrial arca, aund Tent Cemps. This was expanded August 25,
L 1042, by the Cfficer in Charge, to twice the original assignment thus
including the following arcas)  Amphibian Base, Tent Camp, Rifle Range,
unford Point Camp No, 1, and Officers' Quarters Area.

‘f P-6.02.. The 50" scale maps constitute the basic final record of
L utilities and show the following data;:
b
5% Outlines of builciugs and other structures,
i Culverts and invert elevations.
.‘Bridges.,
Water Mains, including valves, fire hydrants, tanks, ste.
As-built clevations where such information was available.
Sewers.
Gas lines.
Steam lines.
Pole lines.
Underground elebtric snd communications lines.
‘Gasoline and fuel oil lines and pumps .
Permanent coordinated monuments and triangulation stations.
Bench marks.
- Areaways and pits.
Wiclls.
Storm drains.
Railroad tracks, roads and sidewalks.
i :
4 P-6.03. 4 color schemc was sclected to comply as closcly as possible
fth Bureau of Yards and Docks standards for operating maps, diverging
nly where it was apparent that the standard color would not furnish satis-
@ctory photostatic reproduction. The final scheme as set forth in Spec-
WX

cation No., 1000, addendum No. 1, is as follows:

Fresh Water Blue
Salt Water Green
Steam lMains Orange
Sewers Black
Propane Gas Carmine
Fuel 0il Carmine
Gaso line Violet
Electrical Lines Scarlet
Communications Brown
Paved Roads and Sidewalks Gray

Tabulation of 1" = 50! 3Scale Maps ,

Arca Quadrangle
e

Munford Point Tent Camp U-1, U-2, U-3, & U-4
h=3 & A-4

Amphibian Base Tent Camp H-1 & H-2
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P-6.04 (Cont'd)
Arca Quadrangle

Parachute Buildings
Lending #ield

Hospital Area

;?-8. Summary.

b i . & :
b P-8.C1. lo sumarize bricfly, therc were completed, with due regard
ito status of construction ard isformation available, the following:

i
Bl

One General Arca Map tracing, 1" = 2000' (see scetion P-3)

Twenty-one hard copy drawings, each covering two 10,000
x 15,000' guadrangles, scalec 1"= 500' (sec section P-4)

Thirty-threc tracings, each covering one 10,000' x
15,000 quadrangle, scale 1" = 500' (sece tabulation
scction P-6)

Seventy-nine hard copy drawings, cach covering two
1000* x 1500' quadrengles (sec tabulation section P-6)
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}hl. Introduction. Insofar as possible, lists of drawings have been omitted
from the preceding chapters of the report. Listed herein are the drawings

tmpleted and approved for the entire project. The tracings, 3078 in number,
have been turned over to the Public Works Officer, indexed so that a desired
drawing may be found readily if either the Yards and Docks number, the tempo-

rary drawing number, the accounting project number, the subject or the area.
involved is known.

2. Roads, Streets, Reailroads and Bridges

Q-2.01. Division Training Area.

Wp. No. Y&D No.  Proj. No. Title

161885 P-108~2 Typical Cross Section of Highway Improvement
161891 - P-108-2 Plan and Profile "D" Street

161892 - P-108-2 Flan and Profile "E" Street

161893 P-108-2 Plan and Profile "F" Street

161894 ° P-108-2 Plan and Profile "G" Street

161895 ~ P-108-2 Plan and Profile "H" Street

161896 P-108-2 Plan and Profile "I" Street.

161897 P-108-2 Plan and Profile "J" Street

161898 . P-108-2 Plan and Profile "K" Street

161899 P-108-2 Plan and Profile "L" Street

161900 P-108-2 Plan and Profile "M" Street

161901, P-108-2 Plan and Profile "N" Street

161902 P-108-2 Plan and Profile "A" Street

161903 P-108-2 Plan and Profile "B" Street

161904 P-108-2 Plan and Profile "C" Street

161905 P-108-2 Dets. of Conc. Drop Inlet, Superelewated Sec:
161906 P-108-2 River Road North Station O to 30

161907 P-108-2 River Road North Station 30 to 60

161908 P-103-51" iiest Lane Main Service Road North Sta, O to &
- 161909 P-108-2 Main Service Road Reg. Area No. 1 Sta.30 to €
161910 P-108-2 Main Access Road River Rd. to Traffic Circle
161911 P-108~51 Main Access Road Station 28 to 55

161912 P-108-51 Main Access Road Station 55 to 85

161913 P-108-51 Main Access Road Station 85 to 107

161914 P-108-51 Main Access Road Station 276 to 295

161915 P-108-51 Main Access Road Station 295 to 325

161916 P-108-51 Main Access Road Station 325 to 365

161917 P-108-51 1)ain Access Road Station 358 to 385

161918 P-108-51 Main Access Road Station 385 to 415

161919 P-108-51 Main Access Road Station 415 to 445

161920 P-108-51 Main Access Road Station 445 to 462

161925 P-108-51 Main Service Road South Station O to 30
161926 P-108-2 Mein Service Road South Station 30 to 60
161934 P-108-2 River Road South Station O to 30 :
161938 P-108-2 Main Access Road Bridge over Wallace Creek
161939 P-108-2 Superstructure Dets. lfain Access Rd. Brldge

over Wallace Creek
161940 P-108-2 Main Access Road Bridge over Wallace Creek
161941 P-108-2 Dets. of Alternate Handrails Main Access Rd.
: Bridge over Wallace Creek
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| Dwg. No. Y&D No. Proj. No. Title (Conttd)
. 266 161946 P-108-2 River Road South Access Road to S. T. P,
281 161961 P-108-2 Layout - Typical Section and Profile Traffic
k- 2 : P-108-51 Circle at Int. Main Access Rd. and Service Rd
285 161965 : Details of Conc. Drop Inlet 36"x 48" Pipe
i 286 161966 P-108-2 Dimensions, Quantities for Variable Headwalls |
| for Single, Double, Triple and 4 pipe culvert
O 1207 - 229283 P-108-2 Special Dets. Incoming Lane Main Access Rd.
. e ' Bridge over Wallace Creek
4 1215 229284 P-108-2 Regimental Area No. 3 Parking Area & Rd. to
L Theatre from "G" Street
| - 1233 229285 P-108-2 Cross St. from River Rd. to Main Service Rd.
§1299 229286 P-221-3 Coal Storage Yards for D. T. A. -
3 201 - . 229287 P-108-2 ° Roads Post Dispensary
bl 2202 229288 P-108-2 Parking Area for Reg. Area No. 4
8 $2203 - 229289 P-108-2 Parking Area for Reg. Area No. 3
2204 229290 P-108-2  Parking Area for Reg. Area No. 2
p - 2206 229291 P-108-2 Parking Area for Reg. Area No. 1
2206 229292 P-108-2 Parking Aree for Reg. Area No. 5
. Q-2.02 Post Troops
1208 - 229296 Post Troops Area Boundary Road Sta. 0 to 186.
1209 . 229297 Post Troops Area Boundary Road Sta. 16 to 28.
1222 229298 . Plan of Post Lane Extension "J" Street Ex-

tension and Plan of Parking at Hostess House
: and Protestant Chapel.
1258 229299 Plan and Profile Gate Road- Gate House Area,

V’A ‘ ) Q-2.03 Supply and Industrial Area

00 161880 = P-108-1 Northeast Creek Railroad Trestle
201 161881 P-108-1 Details of Highway and Railroad Crossing and
. Headwalls. ;

g2 . 161882 P-108-1 Revised Grade Line on R.R. Connection between
Station 369 to 399 : '

203 161883 P-108-1 Wallace Creek Railroad Trestle

204 161884 P-108-1 Bearhead Cresk Railroad Trestle :

241 161921 P-108-1 R.R. Tracks No. 1 and 2 Station 419 to 480

242 161922 P-108-1 R.R. Tracks No. 1 and 2 thru Supply Area

uy 161923 P-108-1 R.R. Track No. 3 thru Supply Area

265 161943 P-108-1 Rip Rap Dets. Trestle over 7lallace Creek

1223 228301 P-108-1 Supply and Industrial Area Switching Tracks

0S8 - 229302 P-232. Plan and Profile of "iUye" turn track off

. ' ' Track No. 1.

44 161924 Drainage Layout Supply and Industrial Area

248 161928 P-108-2 Oak and Pine Street, Supply & Inds. Area.

49 161929 P-108-2 Gum and Cedar Street, Supply & Ind. Area..

50 161935 P-108-2 Maple and South street, Supply & Ind. Area.

261 161931 P-108-2 Plan and Profile West Road, Supply & Ind.Area

)52 ~ 161932 P-108-2 Center Road, Supply and Industrial Area

5 + 161933 P-108-2 East Road, Supply and Industrial arca

57 161937 P-108-2 Cypress Street, Supply and Industrial irea

246 229303 P-224-3 Hammond Road, Supply and Industrial Area
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s No. Y & D No. Proj. No. . Title (Cont'd)
47 229304 P-224-3 Plan & Profile Michael Rd. S.& I. Area
48 229305 P-224-3 Plan & Profile Cedar, Maple S. Cypress Streets

S. & I. Area Extensions to Oak, Pine, Gunm Sts,.
67 229306 P-108-2  Typical Sec. Gibb Rd. Sta. 52 to 80
1 229307 P-225-4 Fin. Grades on Pavement - lMotor Parking Area
' Supply and Industrial Area

g 75 229508 P-225-1  Bxt. to lichael Rd. S & I Area to Sneadsforry Rl
; 291 229309 P-108-2  Plan of parking bet. West Rd. & Central Rd,
98 229310 P-108-7 Dets. of Conc. Slab at C.H.P.-Coal Storage
36 229311 Grade Crossing /24 Elec. Flashing Warning Sig.

Q-2.04. Naval Hospital Area

191956 P-108-2 River Rd. Hospital Area Sta. 60 to 90

191957 P-108-2 River Rd. Hospital Area Sta. 90 to 120

161958 P-108-2 River Rd. Hospital Area Sta. 120 to 138
229313 P-108-2 Roads =~ Hospital Area

229314 P-400-1-2 Surgeons Row and Ent. to Adm. Bldg.

229315 Roads ~ Hospital Area

229316 P-400-1-2 Parking - Family Hosp. & Civilian Nurses Home

Q-2.05. Residential Area

161886 P-108-2 Paradise Pt. Rd. Plan & Profile
161887 P-108-2 Paradise Pt. Rd. Plan & Profile
161888 P-108-2 Paradise Pt. Rd. Plan & Profile
161889 P-108-2 Paradise Pt. Rd. Plan & Profile
161890 P-108-2 Paradise Pt. Rd. Plan & Profile
161944 P-108-2 Officers Quarters Area - Drainage Layout &
Fypical Section
161945 P-108-2 Officers Quarters Area - Autumn Oval & Kent Rd.
161947 0=108-2 Officers Quarters Area - St,. Mary's Drive
Sta. 225 to 249
161948 . P-108-2 Officers Quarters Area - St. Mary's Drive
Sta. 196 to 225
161949 P-108-2 Officers Quarters Area - Charles, Howard, Cecil
Carroll and llontgomery Sts.
161950 P-108-2 Officers Quarters Area - River Rd. Sta. 230 to
; 253
Y 161951 P-108-2  Officers Quarters Arca - River Rd. Sta. 200 to
i 230
161952 P-108-2 Officers Quarters Area - River Rd. Sta. 170 to
200
161953 P-108-2 Officers Quarters Area River Rd. Sta. 140-170
161954 P-108<2 Officer's Quarters Area-Riv. Rd. Sta. 90-140
161955 P-108-2 Officers Quarters Area -River Rd. Sta. 60-90
161977 P-108-2  Plan & Elev. Main Ser. Rd. Bridge :over WallaceCk.
161978 P-108-2  Superstructure Dets. Main Sev. Rd. Bridge
over Wallace Creek
161979 P-108-2 Superstruc. Details Main Sev. Road, Bridge

over Wallace Creck
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P = IV

3O,

Y & D No. Proj. NO. Title ( Cont'd)
229320 P-108-2  Officers' Quarters Area Plan and Profile B.0.Q.
and Guest House Road.
229321 P-108-2 Eden, Jewel, Sumpter and Jackson Streets.
229322 P-205-5 Officers' Qtrs.Area Wavell and Winston Roads.
229323 P-223-3 Superstructure Dets. Bridge on River Drive near
’ Officers' Quarters.
229324 P-223-3  Superstructure Dets. Bridge on River Drive near
Officers' Quarters. )
229325 P-205-5 Officers' Qtrs. Area Charles St.Roads Extension
"and Road to Servants' Quarters.
229326 P-108~2 Plan of Parking in vicinity of B.0.Q.& Officers'
Mess. '
Q-2.06. Rifle Range Area
229329 P-223-2 Rifle Range Area.Approach Road Station 30 to 55.
229330 P-203-8 Rifle Range Area. Range Road Station 0 to 30.
229331 P-203~8 Rifle Range Area. Range Road Station 30 to 60.
229332 P-203-8 Rifle Range Area. Powder Lane & Typical Section.
229333 (P-203-7) Rifle Range Area. Drainage Layout. Typical sec.
(P-203-8) of Firing Point and Service Roads.
(P-203-15)
229334 P-203-8 Rifle Range Area. Dets. for retaining walls for
Roads through Firing Lines.
229335 P-203-8 Rifle Range Area. Butts Ave. Station O to 20
229336 P-203-8 Rifle Range Area Service Roads in Ranges 1, 2
and 3.
* 220837 P-223-2 Rifle Range Area Approach Road.
Q-2.07. Balloon Barrage and Amphibian Base
- 161969 P-223-1 Sneads Ferry Road. Station 772 to 804
161970 P-108-59 Sneads Ferry Road. Station 458 to 530
161971 P-108-59 Sneads Ferry Road. Station 530 to 610
161972 P-108-59 Sneads Ferry Road. Station 610 to 690
161973 P-223-1 Sneads Ferry Road. Station 690 to 772
161974 P-223-1 Sneads Ferry Road. Station 804 to 885
161975 P-223-1 Snegqds Ferry Road. Station 885 to 965
161976 P-223-1 Sneads Ferry Road. Station 965 to 1045
229338 P-223-1 Sneads Ferry Road. Station 1045 to 11256
229339 P-223~1 Sneads Ferry Road. Station 1125 to 1206
229340 P-202-7 Typical Section. Dredging of Amphibian Base.
229341 P-202-7 General Layout of Dredging
229342 P-202-18 Amphibian Base Area. Marines Road
229343 P-202-18 Amphibian Base Area. Marines Road.
229344 P-202-18 Amphibian Base Area. Courthouse Road.
229345 P-202-7 Plan of Dredging Details of Mooring Pile
229346 P-202-18 Clinton Street, Middle Street and Peach Street
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280
1200

1201

1202

1203

1204

1205

1206

1213

Q-2.08. Parachute Training Area

161962 P-108-54
Q-2.09. Glider Training Base
161960 P-108-2
P-108-55
229365 P-114
229366 P-114
229367 P-114
229368 P-114
229369 P-114
229370 P-114
229371 P-114
P-108-2
229372 P-108-2
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' Dwg. No. Y & D No. Proj. No. Title ( Cont'd)
1253 229347 P-202-18 Plan and Profile Front Street
1257 229348 P-223-1 Sneads Ferry Road Station 1205-
1283 ;
1262 229349 P-202-18 Grace Lane & Typical Section for
Roads in Balloon Barrage School
. Area
1265 229350 P-202-18 Poe St. Balloon Barrage School
Area
1268 229351 P-223-1 Superstructural Dets. for Creo-
soted Bridge on Sneads Ferry Rd.
1269 229352 P-223-1 Superstructural Dets. for Creo-
soted Bridge with two spans
1270 229353 P-223-1 Superstructural Dets. for Creo-
- soted Bridge with three spans.
1280 229354 P-202~18 Higgins Brown and Kramer Rd.
Marine R.R. into Carpentry and
. Machine Shop
2218 229355 P-150 Marines Road Station 0 to 30
Typical Sections and Layout
2219 229356 P-150 Marines Road Station 30 to 90
2220 229357 P-150 Marines Road Station 90 to 130
2221 229358 P-150 Marines Road Station 130 to 190
2222 229359 P-150 Marines Road Station 190 to 252

Parachute Tower Road Plan & Pro.

Approach Road to Landing Field
Landing Field Parachute Troops
Dets. of Drop Inlet & warm up
Apron

Landing Field Parachute Troops
Drainage Layout and Typical Sec.
Landing Field Parachute Troops
Dets. of concrete spillway NE -
SW Runway.

Landing Field Parachute Troops
NE-SW Runway

Landing Field Parachute Troops
NS Runway and taxi way warm up
apron

Landing Field Parachute Troops
NW--SW Runway

Landing Field Parachute Troops
Approach Road Intersection of NS
and NE-SW Runways

Approach Road Landing Field #17
to Station 60.







O Y&D No. PYOJQ No,

Title (Cont'd)

229373
229374

229375

161963
161964

P-108-2

- g-2.10. Cemetary

P-108-56
P-108-56

161795
161796
161936
161836
161837
161838
161839
161840
161855
161856
161857

229378
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