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.

STUDY OF TWO WATER PLANTS .
TARAWA TERRACE - MONTFORD POINT
Camp lejeune, North Carolina

INTRODUCT {ON

The water treatment plants serving Montford Point and Tarawa Terrace
are in poor condition and are experiencing operating difficulties. The

purpose of this study .is to analyze the status of the two plénfs and to

make recommendations regarding eliminating the problems.

EXISTING PLANTS

A. Tarawa Terrace

}. General description. The present ‘plan'l* is a lime sof‘tening.
process, usiné a catalytic precipitetion lime contact tank and pressure
filters. The lime feed equipment consists of two batch type mixing tanks
using bagged lime and hand mixing, and two positive displacement }ime pumps.
The lime contact tank is enclosed and has a capacity of 7(50 GPM. There
are six nine-foot diameter pressAure filters having a maximum instantaneous
capacity of 1140 GPM and maximurr.l dal iy capacity of |,099,0GO GPD. There is
a 750,000 gallon finished water reservoir with four vertical turbine type
high service pumps - the largest of which hes a gasoline standby engine.
Pump capacities are 500 GPM, 750 GPM,_ 1009 GPM and 1250 GPM. Conirol and
operation of the well system and treatment plan'f.is manual. Conirol and
operation of The. high service pumps is automatic. The plant was originally
buiit in 1952 and was expanded in 1962. The rated capacity is 1,000,000
gallons per day. |

2. Operetion and condition. The {ime contact 'i”ank and fiiters aré
enclosed, making 1t impossible for the operator to observe the water during
the treatment process. I+t is very importent for the water to be ébser-vecCLW

ki
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at various stages during the treatment to enable the operator to
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adjustments as necessary to maintain optimum conditions and efficient
operation. Further, the water should be exposed to the atmosphere during
treatment to allow oxidation of iron, which is inherent at the high pH values
occurring during lime trestment. Serious operating problems have been
experienced at Tarawa Terrace due Yo inability Yo properly control the
process, including cementing of filter sands, structural demage to the
“filter bed supports, and short filter runs. Filter sand is replaced regu-
larly. Large access ports have had to be cut into the filters 1o aliow

this. The filter tanks themselves are extensively pitted and should be.

replaced.

The lime feed system has no provision for pacing to match the in-
coming flow. Lime is received in bags and batch .mixed by hand, 'f:hich is
laborious and time consumif;g. Difficulties are experienced in obtaining
desired softening without exceeding pH linitations. Tﬁis can be correcled
by recarbonation.

The existing reservoir has a wood roof which was constructed

about 25 years ago. There is some deterioration due to rotting and a new
root will be needed in the near future.

The filter Sackwaéh Is presently discharged into Thé storm drainage
system without freatment. It is anticipated that treatment for removal of
suspended matier will be required in the near future.

The plant is located in a closely developed area and there is
litTie space avallable for expansion or construction of new facilities at
the existing site. The plant cannot be taken out of service for renovetion
or rebuilding on the existing site, as there is no other acceptable source

of water for the Tarawa Terrace area.

The plant building appears structurally sound and In reasonablbLW

good condition. There are sufficient supporting facilities, storage,
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laboratory, office, aﬁd other space for geration of the plant, although
space utilization is not very efficien‘r.' The building was ériginaliy
designed for use as 2 fire station, and has been ewpanded end/or modified
twice for use es a water plant.

The piping system, high service pumps, lime pumps,' fluoridation
system and chiorvina‘fors appear to be in acceptable condition and could be

reused in e renovated plant, i1f properly located.

B. Montford Point

1. General description. The presemt plan*.r is an lon exchange soffen—
ing system, using zeolite softeners. There atre two six—fool dismeter
softeners having a calculated total maximm capaci$y of 565 GPM. A portion
of the water Is bypassed around the softemers to leave a resldual hardness.
Sa!.f is recel;.'ed_ in bulk in a wet salt storege tenk. There is a 400,000
gal lon concrete finished water reservoir. Th_ére ave three horizontal double
suction centrifugal high service pumps with capaci-—ties of 500, 1000 and
1250 GPM, the largest of which is dual driven with electric motor and gaso-
line standby engine. Control of the welifieid and high service pumps
is automatic, using pressure controls. Te rated plant capacity is 750,000

gaillons per day. The plant was buiit in 1957.

" 2. Operation and condition. The treatment process presently being
used is not adequate for the raw water dee to the presencé of iron in excess
of 2 ppm. The lron in the bypassed water is not removed, and the ion
exchange process is not recommended for lron concentrations exceedjng Z ppw.
Serious problems are occurring in the distribution system due to iron content
in the finished water.

The zeolite soffeners themssives are in poor condition and must

GLW
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be replaced. The tenks have corroded tosuch an e xtent that exira pla



+he treatment area has settied a few inches, requiring equipment and pipiing
to be blocked up. Settiement appears to be continuing as gaps under-
equipment supports are.sﬁi! developing.

Much of.'rhe steel in the building (windows, doors, piping,. etcc.)
is severely corroded, probably due o the brine tanks In the buiidinng.
The Brine measuring tenks were recently replaced with fibergless ancd onees of
the brine pumps has been }emovéd. Otherwise, the bullding appears ¥to bes
in satisfactory structural condition. The finish water pumps, whilee old,
appear to be in good operating condition. The Instrumentation (metesrs,
recorders, control) and chlorination sysiem sppear to be in satisfacctoryy
condition. The Tluoridation system is obviously a temporary set-up whioch
. needs o bé réplaced with a permanent installation.
There is adequate space for suppoirting faci lities, !abor%a‘rl‘oty,-,

storage for the present facility, and there ?s ample space in the ggeneral

area to allow expeansion of the plant.

C. Other Facitities

. Distribution systems. Thel'h».'o distribution systems are cconnescted
by an 8" water line through Knox TrailerPark. However, the elevalted ttank
at Tarawa. Terrace is at an elevation about fifty feet higher than at
Montford Point. Normally a valve on the connecting A!.ine is kept cllosed
becauss of the pressure différen'fia!. A booster station is provide=d i
the knox Park area to allow the Montford Point plant to s’upp!y Taraawa
Terrac;e in an emergency. Water will flov by gravity from Tarawa Tlerraace
To Montford Point.

The 8" connecting line befween the two systems is not lasrge

enough to provide service between the two areas on a normal basis.. Suich

a line would need to be at least 12" size. Also, some provision mou!‘ﬂ,i‘ew
' s

required tTo handle the different tank elevations.

" 0000000193



2. Holcomb Boulevard Plant (Building 670). The existing Holcomb
Boulevard water plant is a modern 2 MGD wid |ime softening plant serving
the Paradise Point area. The plant was tuilt in 1971 and was designed for

expansion o 5 MGD. 1T is in excellent wndition and has experienced only

minor routine operating problems. It is

ing problems
Point and Tarawa Terrace by construction of a transmission maira, plant

expansion and other appurtenances.

111.  WATER DEMAND

Flow records obtained from the Base Utility Department for +the year

1978 are included as Appendix B and are simmarized as follows:

Average Day : Peak Davy
Tarawz Terrace 896,000 GPD 1,128,000 GPD
Montford Point | 425,000 GPD " 661,000 GPD

Data obtained from the Planning Department of fhé Public W‘o rks
Department at Cemp lLejeune indlcates no expected inérease in population
or demand st either plant. DM-5 recommenis a 25% reserve for systems over
-6,000 population (900,000 GPD) and a 50% reserve for systems under 6,000
population. Using this data, the foliowing design cap'a;i_ﬂes are suggested:

Avg. Daily Flow Ressrve Suggested Design Cap .

Tarawa Terrace - 1,000,000 25% 3,250,000
Montford Point 500,000 50% 750,000

Combined System 1,500,000 25% 2,000,000

CLW
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1V.T  WELL FIELD

A. Flow Capaclty

The present wells have capacities as follows:

Tarawa Terrace: TT-26 ' 175 GPM
T7-30 70
T7-31 i25
T7-52 200
T1-53 75
TT-54 ' 170
TT-67 ‘ 140
Total : 955 GPM
Monttord Point: M-142 ' 70 GPM
‘ M-168 50
M-197 . ' 130
M-628 _ . BO
M~-629 , 140
M-630 . 140
Total 610 GPM

The State of North Carolina criteria for wellfields requires thaif - the
combined. yield of all wells be sufficient to provide the average dailyv demand
in not less than 12 hours' pumping time. On this basis, the requi red —total
well cé;ﬁaci’i’y at Tarawa Terrace is 1388 ¢PM. Since 955 GPM is pr*eéem‘“ﬂy
available, an additional 433 GPM is needed, which will require three mieew
wells. The required total well capacity at Montford Point is 533 GPM.

Since 620 éPM is presently available, an additional 213 GPM is needed, .
“which will require two new welis. The required total well capacity foom
a combined system is 2,222 GPM. Since 1,575 GPM is presentily avai labi:ies,

an additional 647 GPM s needed, which will require five new wells .

Requi red Existing Numbe r of

Capacity Capacity Additional New Wells
Tarawa Terrace 1388 955 433 3
Montford Point _ 833 620 213 2
Con.zbinad : 2222 1575 647 5

cLw
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8. Rew Water Quality

Recent analyses of the water from ewxch well presently in use were
obtained from the Base Utility Division. in addition, complete analyses
of the composite raw water at each plantvwere made. These analyses were
compared to the applicable requirements of the Safe Drinking Water Act,
Buréau'of Medicine and Surgery, and the {tate of North Carolina.

| Although complete analyses of each individual well was hot availabies,
there is sufficient overlapping and datafrom other soutces To gfve indi—
cations of water quality in the ares. Cihles of the avaiiable analyses

are attached as Appendix A.

The maximum contaminant level for imrganic chemicals of the Safe

Drinking Water Act are as follows:

Arsenic 0.05 mg/!

Barium - 1.0

Cadmium 0.01

Chromium 0.05

lLead 0.05

Mercury 0.002

Selenium 0.01

Sitver 0.05

Fluoride 1.4 to 2.4 (depending on temperaa-Tturrel!
Nitrate 10.0

The State of North Carolina has the folloaing additionai maximum contami--

nant levels for other chemicals and requires treatment Fo remove amounts

in excess:

I ron , 0.3
Manganese : 0.05

The State also has the following recommenied iimits for other chemical

substances:
Chloride 250.0
Copper 1.0
Phenols 0.001
Sulfate 250.0
Total dissolved solidg 500.0
Zinc 5.0 CLW'
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All of the wells presently in use meet the Safe Drinking Weter Acit
requirements. They also meet the stalte recommended limits for other
chemical substances. However, the iron content in every well is signl#fi-
cantly in excess of the state maximum. Menganese is also slightly highn
in three wells. Although there are no stete or federal limits for harcf:?ness,
DM-5 recommends treatment of water with hardness in excess of 150. Harrdness '
of the present wells ra5ges from 164 to 30, and it is the present prac=tice
at Camp lLejeune to soften the weter. The hardness is virtuelly all call-
cium bicarbonate. |

Therefore, The water needs trestment for removal of significant ammounts

of iron and calcium bicarbonate hardness.

PROPOSED {MPROVEMENTS

A. New Plant Processes

There are 1wo basic processes that would be appropriate for
the raw water at both Tarawa :Terrace'and Montford Point.

I. Cold iime and filtration. A lime slurry is injec*fed into thee
raw water from the welis as it enters a catalytic ;_Jrecipi’taﬂon type ccontact
tank. The tank is conical in shape ‘and is about half-filled with an Tmert
catalyst such as sand. As the water rises through the tank, the hardneess
precipyi’fa'res as calcium ca;“bona‘}‘e and coats the grains of the catalyst..
When the grains become too large, ’fhiey are drawn off and disposed of imn
Jandfill. | The effiuent from the tank is recarbonated by addition of cearb;m
dioxide or sulfuric acid, lowering the pHto 8-8.5, and flows to rapid
sand filters where any residual calcium carbona'ré or iron floc is removved.
Provision for‘ disinfecfion by chlorine and addition of ﬂuéride wiil bee

made. The filter backwash water wiil flov to a holding lagoon and thena be

pumped at a slow rate into the sanitary sewer system for disposal. CL"W
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2.  Aeration, filtration and zeolite s'oﬁening‘ The raw .wa‘rer }from
the wells is pumped through an aerator where the iron is oxidized into a
detention tank of about 15 minutes storag, where an iron floc is allowed
to form. The'wafer than flows ‘I'HrOUQh filters, removing the suspended
matter. The water then will pass fhrough zeolite water softeners whex‘*e
calcium and magnesium are removed. A blending system will bypass a portion
ot the hard water around the softeners and biend the two streams to provide
a finished water ha'rdness of about 50 ppm. “Prc.wision for disinfection by
chlorine and addition of fluoride will bemade. The filter backw.ash‘wa'fer
and softener regeneration water will fiow+to a holding lagoon and then be
pumped at a slow rate Info the sanitary sswer system for disposal.

B. General Comments

Experience at Campv Lejeune indicates that the cold lime/filtration
process gives better results and is less expensive to operate. Therefore,
it is recomrr;ended that any new plant be of that process. The aéraﬁon/
fi Hra‘HoU/ion exchange pfocess .i.s recomended o;:iy for renovation of the
Montford Point plant. It is apparent that there will be serious problems
involved with renovation of the Tarav.va-Terrace piant in its present location,

for the following reasons:

1. The plant musT remain in operation during the renovation because

there is no other adequate source of water.

2. There is little, 1f any, space (land ares) available for new and/or

expanded facilities.

3. Significant changes in the proess and types of equipment are
needed, and wiil require repiacémen’% of mst of the major items of equipment.

It is therefore recommended that a new plant be constructed to serve

+he Tarawa. Terrace area. ' 4 CLW
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The Montford Point plant may be expanded and/or upgraded in its
present {ocation by replacing ex]sﬂng_ equipment and adding additional
equipment. Careful scheduling will be required ¥o avoid interruption of
service to the system and some problems mey occur due o p'oor water

- quality during softener replacement. These probflems would be of concern

but should not be insurmountable.

C. Suggested Alternatives

Three basic approaches to fhe'projec‘r are proposéd as follows:

Alternate A: Build new piant to serve the Tarawa Terrace area, and
renovate the existing Montford Point ‘piam‘ 1o 'serwve Montford Point.

Provide new wells and raw water system extensions as required. The two
distribution systems will remain essentizally as presently existing. The
new plant would be of the lime softening/iltrati on Type and the rencvated
- Montford Péinf plant would be of the seration/fil tration/ion exchange type.

Alternate B: Build a new treatment plant. in the Knox Park area and
connect to supply both systems from the new plant. Abandon both exis‘!‘i;'zg
plants. Provide new wells and raw water system extensions to connect new
and existing wells Yo the new plant. Provide a new water connection from
the new plant to both distribution systems. The mew plant would be of the
}ime softening/filtration type.:

Alternate C: Expand the existing Holcomb Bowulevard plant from 2 MGD
to at least 4 MGé and construct a transmission main from the expanded plant
to the existing Tarawa Terrace and Montford Point plants. The water wouid
be delivered into the existing Tarawa Terrace reservoir and pumped into .
the distribution systems using the pregen? high service pumps and one
additional 2000 GPM pﬁmp. A r;ew 12" water supply line and altitude valve

will be needed to connect the Tarawa Terrace system to the Montford F’o@LW
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system. The Holcomb Boulevard plant was designed to allow expansion 1o

" 5 MGD. For the expansion to 4 MGD, two new lime contact tanks and two new

filters will be required. Approximately seven new wells, associated raw
water extensions, a new finished water reservoir, and pumping station
will be required, The plant has sufficient sdppor?ing facitities,

controls, laboratory, {ime storage, etc., for The expanded capacity. New

‘backwash water settling facilities will be required. Note: While the

plant is being expanded, it would probably be appropriate to expand 1o
5 MGD, as it is approaching capacity. However, only the 2 MGD app!iéab!e

o Tarawa Terrace and Montford Point will be considered in this report.

CLW
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Vi.  CONSTRUCTION COST ESTIMATE

A. Alternate A: New plant for Tarawa Terrace and renovate Mont¥ord

Point plant.
Wells - Five required

Site work
Well
Building
Pump
Piping
Electrical

Total
Raw Water Lines

8" (3,700 {f @ $10.00)
Vaives (5 ea € $600.00)

TJotal

Distribution Lines

12" (2,000 If @ $15.00)
Valves (2 ea € $1,000.00)

Total
Montford Point Treatment Plant

Demol ition
Site work
Aerator and clear well
- Building addition
New softeners and accessories
Filier equipment
Piping and pumps
Electrical :
Controls and instrumentation

Total

$ 2,500
20,000
7,000
6,500
3,500

2,500

$ 42,000 x 5

$ 37,000

3,000

$ 30,000

2,000

$ 15,000
15,000
7,000
45,000
52,000
65,000
40,000
33,000

15,000

Tarawa Terrace Treatment Piant and Reservoir

Site work

Building

Piling

Reservoir

Treatment equipment and pumps
Filter equipment

Piping and mechanical
Elecirical

Controls and instrumentation

Total

$ 95,000
520,000
135,000
150,000
160,000
120,000
150,000
166,000

65,000

0000000201

$ 210,000

40,000

32,000

287,000
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Total Construction

$2,130,000
SIOH (5.5%) . 117,000
Contingency (5%) 112,000
Total CWE $2,359,000
Design (6%) 142,000
TOTAL: ALTERNATE A . ¢ . ¢ o o v o v vt v v v o o & $2,501,000
B. Alternate B: New plant to serve Tarawa Terrace and Montford Point.
Wells - Five required
Site work $ 2,500
Viell 20,000
Building 7,000,
~ Pump 6,500
Piping 3,500
Electrical 2,500
Total ' $ 42,000 x 5 $ 210,000
Raw Water Lines
12" (6,500 1f @ $15.000  ~ $ 97,500
10" (4,750 {f @ $12.000 - 57,000
Valves (8 ea $600.00) = 7,500
Creek crossing (200 1f @ $50.00)__ 10,000
Total 172,000
Distribution Lines
12" (9,800 If @ $15.00) $147,000
Valves (6 ea € $1{,000) 6,000
Altitude valve and pit 11,000
Creek crossing (200 1f @ $50.00) 10,000
Total ' 174,000
Treaiment Plant and Reservoir
Site work $105,000
Building : 650,000
Piling 180,000
Reservoir . 225,000
Treatment equipment and pumps 185,000
Filter equipment ' 137,000
Piping and mechanical 205,000
Electrical 222,000 CLW

Controls and instrumentetion 75,000

Total

000 00%:¢2 0 2



Total Construction
SIOH (5.5%)
Contingency (5%)
Total CWE

Design (6%)

TOTAL: ALTERNATE B

- C. Alternate C:
" and Montford Point.

Wells - Seven required

Site work $ 2,500
Well 20,000
Buiiding ~ © 7,000
Pump 6,500
Piping : 3,500
Electrical 2,500
Total $ 42,000 x 7
Raw Water Lines
14" (6,000 1 2 $20.00) $120,000
12" (5,800 If € $15.00) 87,000
8" (1,500 If @ $10.00) 15,000

Valves and appurtenances 9,000
Total
Transmission Main

ie" (13,000 1f € $25.00)

$325,000
Creek crossing (1,000 1f @ $75) 75,000
Valves and appurtenances 12,000

Air relief valves (6 ea € $1,000) 6,000

(LA~ D

TJotal

Treatment Plant Expansion

Site work $ 10,000
Buiiding 210,000
Piting 140,000
Reservoir 225,000
Treatment equipment and pumps 170,000
Filter equipment 137,000
Piping and mechanical 50,000
Elecirical 60,000
Controls and insfrumenfafuon 30,000

Total

............

14

$2,540,00490

140,0000
i34,0000

$2,814,0040
__169,0000

$2,983,0000

Expand Holcomb Boulevard plant to serve Tarawa Terrace

$ 294,0000

231,000

418,000

CLW
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Vit.

Modifications at Tarawa Terrace

Connection at existing reservoir $ 15,000
New high speed pump : 17,000
Electrical

5,000 ‘
Total $ 37,000

Distribution

12" main (9,800 1+ € $15.00) $147,000
Valves (6 ea € $1,000.00) 6,000
Altitude valve and pit 11,000
Creek crossing (200 1If @ $50.00) 10,000
Total . 174,000
Total Construction ‘ ' $2,186,000
SICH (5.5%) ' 120,000
Contingency (5%) - ' 115,000
Total CWE | ‘ $2,421,000
Design (6%) 145,000
TOTAL: ALTERNATE € . & & v v et v e e v e v e e e s " $2,566,000

OPERATING AND MAINTENANCE COSTS

Records for FY 78 indicate the following operating costs for the existing

plants: _
Labor Supplies Total
Montford Point | $ 44,899 $ 13,766 $ 58,665
Tarawa Terrace - 82,647 | 22,125 104,772
Holcomb Boulevard . 105,533 13,961 119,494

The Tarawa Terrace plant and the Holcomb Boulevard plant are manned 24 hours
per day. qu?ford Point is manned only one shift, but is supported from
Tarawa Terrace dﬁring.ofher shifts. |1 is assumed this policy would be
continued. Maintenance and repairs véry videly due to differences in age
and condition of the plaﬁfs._ However, since this project would renovate

or replace the plants, it is assumed that repairs and maintenance wouﬁE}hg\ﬁd
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Vill.

the same for all alternates.
The Holcomb Boulevard plant is similar in size and type to the new
plant proposed in Alternate B to serve both Montford Point and Taraws

Terrace. |1 Is therefore used as a guide for anticipated operation costs

for the new plant.

Operating Costs - Base Year FY78

. Labor Supplies Total

Alternate A

Renovated Montford Point Plant $ 45,000 $ 14,000 $ 59,000

New Tarawa Terrace Plant . 80,000 7,000 __ 87,000
Total | $146,000

Alternate B

New Monitford Point/ .

Tarawa Terrace Plant $100,000 $ 14,000 -$114,000

‘ Alternate C (Note: Costs listed are the additional costs of operation due

to expansion of the Holcomb Boulevard plant)

Holcomb Boulevard Plant "~ $ 40,000 $ 14,000 $ 54,000

ECONOMIC ANALYSIS

The construction costs and operation costs were analysed using discount
factors and procedures set out in the LANTDIV PED instruction for prepara?ioﬁ
of economic analyses. This data is attached as Appendix C. A project life

of 25 years was assumed.

The uniform annual cost of each alternate is as follows:

Alternate A $408,600
Alternste B 427,208
Alternate C 323,425

CLW
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COI\JCLUS!ONS AND RECOMMENDAT 10NS

i+ is apparent that Alternate £ is the most cost effective alternative
for alleviating the problems preseh?ly being eiperienced at The existing
Montford Point and Tarawa Terrace plénfs. This is due aimost totally o
the savings in operating costs fesu!fing from operating one plant instead
of three plants. 'lf is therefore recommended that the two existing treatmenat
plants be abandoned and the Holcomb Boulevard plant be expahded and a
transmission main be constructed to serve Tarawa Térrace an d Montford
Point. |

IT would be advisable to study the ares presently being served by
the Holcomb Boulevard plant and its existing demand to dete rmine if +the
proposed expansion should include additional capacify for i—ts existing area..
Preliminary discussions indicate that some additional facil ities may be
planned within the area served by the plent, and expansion In the near
future may be needed, regardiess of the Mmtford Point/Tarawa Terrace

expansion. Obviously, any expansions should be done concursvently as one

project.
Respeciful ly submitied,

HENRY VON OESEN AND ASSOCJATES, iNC.
Consulting Engineers & Planners

James R. Benson, Jr., P. E.

i

19 Aprii 1979

CLW
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LaSy B CEpEeany

Number 18-11-144  Sample

For #7588

OF WILMINGTON, INCORPORATEDR

CONSULTING AND ANALYTICAL CHEMISTS
P.0.BOX 629 WILMINGTON, N.C. 23402
{919} 762-7082 {919} 762-8956

Chemical Réport

of

Henyy von Oeseni & Assoiiates

Marks 611 Princes: 5t.
Wilm.,NC 28401
Description

Well Water

_APPENDIX A

3/19/79

Received 379775

RECFjyr

inn o,
AR 30 55;

&g

1
HENRY Y0M OFsiny L e 3

Arsenic, mgfl
Barium, mg/l
{admium, mgfl
Chromium, mg/l
Lead, mg/l

© Mercury, mg/l
Selenium, mg/l
Sliver, mgfl

Fluoride, mg/l

Vitrate-Nitrogen, mg/ 1

Iron, mg/l
Mangauese, mg/l1
Chloriée >, mg/l
Coppexr, mg/l
Phenol, mg/1
Sulfate, mg/l

Zinc, mgfl

Montford Pt.
J
71

o

<04
<.01
<.01
<.01
<.002
<0.0L
<.01

0.26
2.10 -

- 38.7
<.01
<.0.01
5.3

‘03

Tarawa Terrace .
2 | B

.01
<04
.01
.01
<01
<.002
<0. 01
<.01
0.36
b
0.04
1.00
.02
7.4
.01
<.001

s CLW
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APPENDIX A

: OF WILMINGTON, INCORPORATED
’ CONSULTING AND ANALYTICAL CHEMISTS
P.D.BOX 625  WILMINGTON, N.C. 28402
; {919) 762-7082 {919} 762-8956
| Chemical Report
{
| .
i Number »252 2 " Sample of Received
For 5788
] , Henry bon Osesen & Associlates
! Marks.
| Description
{ - [
Moﬁtford Pt. Tarawa Terrace -’
#1 _ f#2 )

;: .Total Dissolved Solids, mg/l 324 . 220.
5 Hardness, mg/l as CaC0g 242 ' 210°
‘ *h o 7.2 ’ 7.3
| Calcium, mgfl : 90:; 100
{ . .

Magnesitm, mg/l - , 2.0 2.5
' Then. Alkalinity, mg/l as CaCO3 R , 0
: 2.0, Alkalinity, mg/l as Cal0g 213 - : 211
‘ .
i
: Chemist i /f"/ /5/4 y/’fta 4




CHEMICAL ANALYSIS - WATER

MBI, 11330/3 (REV 8~7L) MONTFORD POINT Date  2-7-79
‘ J47
M2 M-168 M-197 M=~628 M=629 M-630
TRONOT | MOMIECRIK | Cip | DITAWKY | ONAUOW | XOURCHONSE | RIFLE | HOLCOMB NEW

Parameter PO POMRXY | GOIGIR | NURBACER | FEEOK - | XA RANGE BLVD RIVER

. PH 7.4 7.3 7.3 7.4 7.3 7.4
FENOLTHALE LN

_X__L(KALINITY 0 0 0 0 0 ¢

METHYL ORANGE .

ALXALINTTY 204 230 250 228 178 212
. NESS _ ) -

CARBONATES AS CaCO3 190 220 320 £ 220 180 308

BICARBONATES

AS CaC03

CHLORIDES AS C1 8 14 162 10 12 - 108

HARDNESS AS CaCO3
" IRON AS Fe .83 .99 2.05 .85 4.50 1.16

“MENGANESE ;

DO HHOSPHAE .03 . .03 .04 .03 .06 .03

“CALGLIUN

G BHOOBHATE 85 87 125 88 65 115

“MAGREST ;

ﬁﬁ&ﬁkﬁﬁﬁﬁ%ﬁk&&k, 1.22 2.31 4,16 1.92 1.68 2.35

FLUORIDE

CHLORINE RESIDUAL

REMARKS:

results reportéd in parts per million unléss otherwise noted except for pH, temperature, and specific
e. One liter of potable water is assumed to weigh one kilogram,

ANATYSIS BY:

DATE OF ANALYSTS:

s

W X1ONIddvY



CHEMICAL ANALYSIS - WATER

MCBCL 11330/3 (REV 8-74) TARAWA TERRACE Date__ 2-7-79
=06 T7-30 TT=52 TTe53 TT=54 67
AYRUROWE | UCHEERD bo. 5 TR CRSUCH - | XOURTHEOUSE TR | FRTENNR NEW

Parameter FOBNX PO IR | DERRECEK | BORK b3 YORREEX FL% XRIOVKR

P 7.4 7.3 7.2 7.4 7.5 7.7

PUENOL THALBIN
- ALKALINITY 0 0 0 0 0 °

METHYT, ORANGE '

ALKALINTTY 228 224 204 198 180 172

I3 o

MBONHES AS Cac03 220 220 256 216 200 164

BICARBONATES

AS CaCO3

CHLORIDES AS C1 14 16 19 f 12 2

HARDNESS AS CaCO3

TRON AS Fe .93 12.0 5.20 1.0 .53 1.25

TN ,

RO ORHOBREARE .02 .10 .06, .03 .01 .03

“CALCTU
OREHORHGERHATR, 103 85 106 80 81 . 67

@Mﬁf&%ﬂﬁg@%& 2.26 2.2 2.72 1.82 1,40 1.79

FLUORIDE

CHLORINE RESIDUAL

REMARKS:
@
@zrn 2l
Lo
cﬁ)’m A1l results reported in parts per million unless otherwise noted except for pH, temperature, and specific

ORY ANALYSIS BY:

gvna@@nﬁm 1B 16T Of potble Vater 16 oouied £ WeAS st kilogean,
C?em_%o A

a

DATE QO ANALERI0;

¥V ®XIONIedd¥

..'a.
>



AFPPENDIX B
FLOW RECORDS

TT-38 WATER TREATMENT PLANT

DELIVERED WATER FLOW FOR 12 MONTH PERIOD

(X 1000) (Gals/Day) -
JANUARY 27,750 GALS. HIGH DAY 950,000 GALS.
FEBRUARY 28,480 n ' 991,000
MARCH 25,187 M 928,000
APRIL 26,832 , " 1,072,000
MAY 26,138 . u . 977,000
JUNE 29,561 "o 1,056,000
- JULY 29,786 " 1,128,000
AUGUST 27,866 . , " 954 , 000
SEPTEMBER 26,915 " 1,083,000
" OCTORBER 31,320 " 1,012,000
NOVEMBER 23,174 " 986, 000
DECEMBER 24,080 u 892,000
/
M-178 WATER TREATMENT PIANT
(X 1000)  {Gals/Day)
JANUARY : 12,878 " 498,000
FEBRUARY 13,304 : " 488,000
MARCH 12,322 n 488,000
APRIL 12,278 ", 527,000
MAY _ 14,279 ' " 596,000
JUNE , 13,774 " 554,000
JULY 12,301 oo 604,000
AUGUST 13,884 L 623,000
SEPTEMBER . 14,651 " 539,000
OCTOBER , © 12,466 U 529,000
NOVEMBER 11,749 n 661,000
DECEMBER 11,065 " 432,000
WELL CAPACITY AT THE WEIL
WELL # ORIGINAL PRESENT"
g.E.m. S'E'm'
TT-26 200 ' ' 175
TT-30 A 100 70
TT-31 145 125
TT-52 300 . 200
TT-53 350 75
TT-54 200 170
TT-67 168 ’ 140
TOTAL 1463 955
M-142 100 70
M-168 100 50
M-197 155 130
M-243 . 150 CAVED :
M-628 : 130 . ' 80
M-629 150 140 : CLW
M~630 150 140

ot 55 S 000000211
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ECONOMIC ANALYSIS OF SHORE FACHLITY

DATE
19 April 1979
ACTIVITY {Name and Location)
Marine Corps Base, Camp lejeune, North Caroi ina
" PROJECY TITLE . P ND-

Study of Two Water Plants
" DESCRIPTION OF ALTERNATIVES

A. Renovate Montford Point Plant and new Taraws Terrace Plant.
B. New plant fo serve Monitford Point and Tarawe Terrace.
C.

Expand Holcomb Boulevard plant fo serve Montford Point and Terawa Terrace.

avemaive & _ Renovate Montford Point, New Tarawa Terrace FLOnDHIC 25 ARS.
DESCRIPTION AND YEAR COSTS {3) DISCOUNT PRESENT
ONE TIME RECURRING FACTOR VALUE {$)
INVESTHENT 2,501,000 2,501,000
OPERATIONS 146,000 9.524 l 390 504

TOTAL PRESENT VALUE ALTERNATIVE 4 - 5 3,89],504

DISCOUNT FACTOR '

. UNIFORM ANNUAL COSY

= 9.524 = ' 408,600
atmmative 3 New Montford Point end Terawa Terrace Plants i?ggomc 25 RS,
DESCRIPTION AND YEAR CosTS {3) DISCOUNT PRESENT
. ONE TIME RECURAING FACTOR VALUE (%)
INVESTHENT 2,983,000 2,983,000
OPERAT} ON3 114,000 . 9.524 - 1,085,736

DISCOUNT FACTOR

" UNIFORM ANNUAL COST

TOTAL PRESENT VALUE ALTERNATIVE B - § 4’068 736 _— 9.524 : 427,208
- - H4
suermamive ¢ Expand Holcomb Boulevard Plant ECOROKIC 25 RS-
DESCRIPTION AND YEAR COSTS {5) DISCOUNT PRESENT
. ONE TIME RECURRING FACTOR VALUE (%)
INVESTMENT 2,566,000 _ 2,566,000
T OPERATIONS 54,000 9.524 514,296
: DISCOUNT FACTOR UNIFORM ANNUAL COST
TOTAL PRESENT VALUE ALTERNATIVE C. $ - — '
3,080,296 - 9.524 = 323,425

0

CLW
000000212



APPENDIX D

Montford Point Plant Renovation
Design Capacity - 750,000 gpd = 520 gpn.
Coke Tray Aerator Size @ 25 gpm/sf = 20 sf.
Clear Weil @ 15 min. Ré'fen'ﬂon = 1,042 ct, use 22' x 8' x 6' deep.
Filters @ 3 gpm/sf = 17% st, use 3 @ 8! diameter.
Softeners @ 15 grains/gal., 25% bypass, 30,000 grains/cf. and one
regeneration/day/tenk = 280 cf resin, use 6' sideshell and 50%

freeboard, = 2 tanks @ 8 diameter.

New Tarawa Terrace PlanT

Design Capacity -~ 1,250,000 gpd = 870 gpm.

Use 2 Contact Tanks @ 435 gpm each.

Filters @ 2 gpm/st = 435 sf, use 2 € 16" x 14'.

Recarbonation Tank @ 20 min. Retention = 2,326 cf, use 167 x 4! x I0?
deep.

Reservoir - Distribution Storage and Reservoir Yo be | day capacity
1,250,000 — 250,000 = | mg. '

High Service Pump Capacity — 1503 of ADF = 1,300 gpm. Use 3 pumps,

1,300 gpm, 900 gpm, 500 gpm, space for future pump

New Combined Montford Point Plant/Tarawa Terrace Plant
Design Capacity ~ 2,000,000 gpd = 1,388 gpm.
Use 2 Contact T.anks € 700 g'pm each.
Filters @ 2 gpm/st = 694 sf, use 2 8 20" x 18'.
Recarbonation Tank @ 20 min. Retention = 3,700 cf, use 20' x i8' x 10V
deep.
Reservoir - Distribution Storage and Reservoir .‘fo be one day cap@ljw

2,000,000 - 250,000 - 150,000 = 1,600,000 gal. -

00000002 13
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High Service Pump Capacity - 150% of ADF = 2,080 gpm. Use 3 pumps,

2,100 gpm, 1,500 gpm, 1,000 gpm space for future pump.

Expanded Holcumb Boulevard Plant
Design Capacity - 2,000,000 gpd - 1,388 gpm.
Use 2 Contact Tanksv@ 700 gpm each.
Filters € 2 gpm/sf -~ 694 sf, use 2 @ 20" x 18' (match existing filters).
Recarbonation Tank @ 20 min. Retention = 3,700 cf, use 20' x 18' x 10!
deep. |
Reservoir -~ Distribution Storage and Reservoir +o be | day - 2,000,000 -
750,000 ~ 250,000 - 150,000 = 850,000 gal., use 1,000,000 gal.
{1/2 day plant capacity).
High Service Pump Capacity — 150% of ADF = 2,080 gpm, use 3 pumps
2,000 gpm, 1,500 gpm, 1,006 gpm, space for %ufure pump.
Transmiésion Main Size -~ 2,000 gpm.
 Total length 14,000 I, static hewd nil.
TDH w/ 16" main ~ 36 velocity 3.19 FPS, 25 HP.
TDH w/12" main - 149', volocity 5.68 FPS, {00 HP.
Use 16" main. |
Existing Ta}awa Terrace Pump Station - Existing pumps are 500 apm,
750 gpm, 1,000 gpm and 1,250 gpm. Replace 500 gpm pump with
2,000 gpm.
Supply Main to Montford Point - 750,000 gpd @ i150% of ADF = 780 gpm.
Total length - 11,000 If a?ai!ab!e head -~ 54' (Difference in Fank

‘heights). Allowable Loss .5 f1/100', use 12".

CLw .
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