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TECHNICAL REPORT AND RECOMMENDATIONS
FOR
ADDITIONS AKND IMPROVEMENTS
. T0 THE
HADNCT POINT FRESH TATER SYSTEM
AT THE

MARINE BARRACKS, CAMP LEJEUNE, N. C,

: Refer to: P. W. Dwg. No. 3556, "Expansion of Raw “fater Supply System -
Hadnot Point.

ENCLOSURE (4-5). - Report of
Camp Lejeune Development Board






TECHNICAL REPORT AND RECOMMENDLTIONS ON ADDITIONS AND IMPROVEMENTS TO THE
RIW WATER SUPPLY, RAW WLTER TREATMENT, TREATED WATER STORAGE LND TREATED

WATER DISTRIBUTION FACILITIES, HADNOT POINT, M.RINE BARRACKS, CAMP LEJEUNE,
NORTH CAROLINA.

SECTION 1. EXISTING PLLNT.

1-0L. Service. = The Hadnot Point water system delivers treated wator
to the following areas of Camp Lejounc:

(a) Regimental Area
g (b) Post Troops iLroa
(¢) 1Industrial irea
(d) U. S. Naval Hospital
. (e) Paradise Point, Officors! Quarters
(f) Camp Lejouno Schools
(g) Midway Park Housing Projoct

1-02. Deosign Criteria. - Tho oxisting water supply system was designed
on the following basis:

(a) Inticipatod daily per capite consumption of 120 gallons, peak
domand of 180 gallons.

(b) Raw water, obtaincd from wells within tho Camp Area to be
filtored, softened and chlorinated.

(c¢) Storago capacity of 24 hours supply of troated wator.

5 (d) Distribution syﬁtcm of 12" cast iron mains, completely looped,
with 8 grid systom ond 6" and 8" cross-overs at critical points., ®
o U

(o) Domestic and firo flow up to 2,000 gallens por minute at any b |
onc location.

1-03., Midwoy Park. = The Midway Park Housing Projoct was originally
served by an indopondent wator systom for which tho supply was obtained from
two wolls within tho Midway Park froa. Tho water was chlorinated, but othor-
wiso untrcated. 4 200,000 gallon olovatod storage tank was provided. In 1947

+  the Midway Park mains woro conncctod to the Hadnot Point systen by a 12" c.l.
main paralloling Holcomb Boulovard, and a boostor puniping station was con-~ |
structod noar tho interscction of Holcomb Bouloverd and Sncad's Forry Rood.
Midway Pork is now servod with troatod wator from tho Hadnot Point Troatmont
Plant.

1-04. Supply. - The raw wator supply for Hadnot Point is obtained from
23 wells of which onc (ne. 18) is uscd only in cmorgency, bccauso it punps o
largo volumo of sand. A 22nd woll (R) sorves only as a standby for fire uso
and does not deliver water to the trecatmont plant but dischargos dircet into
the troated water distribution system. Two of tho wolls arc locatod in Midway
Park. Soven (7) of the wells are ogquipped with dual drive (olectric motors
with standby gasolino engines). Tho othors with electric motors only. Pumping
tosts run in April, 1948, on all the wells oxcept No. 18 and (R) indicated in-
dividual moximum capacities totalling 3,730 gallons per minute and a combinod
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moximun dolivery to tho Troatment Plant of 3,350 gallons por minute with all
wolls pumping. The soven (7) dual drive wells, whon oporated with gasoline
ongino drive, indicated total individual maximum capacitios of 1,470 gallons
por minuto and combined flow of 1,100 gallons por minuto. Tho row wator is
convoyod to tho Troatmont Plant in Asbestos-coment pipo, 8 to 18" in diamotor,
thore being a total of 71,536 lincal foot of pPipo in the raw wator systom. The
row wator transmission syston was dosigned to doliver SMGD to tho Troatmont
Plant with a friction loss of 4.09 foot per 1,000 fcot of pipe, based upon

C = 120, as applied to Hazon and Williams formula and hydraulic tables.

1-05. Well Production.

(a) Toblo I shows tho rosults of tosts mado in 1941 whon tho wolls
woro placed in operation, in 1944 and in 1949. Thon tho 1949 tosts woro nado
Woll No. 17 was out for repairs and could not bo included. It was nct possible
to punp wolls Nos. 18, 19, 20 and 21 against the optinun hoad of 20 pounds
bocausc of sanding. Woll No. 18 sands so badly that it is no longor used ox-
copt in an omergoncy.

inalysis of tho tosts on Wolls No. 1 to No. 16 inclusive indicatos
o 16% docroase in yicld, a lowor wator table and inercascd drawdown as com-
parod with the 1941 tosts. Rocovary averaged 79% in 3 minutos in 1941 and only
43% in 6 minutos in 1949.

Tiells No. 5, 6 and 9 gave incroascd production and practically a
static wator table as compared with provious tosts. Thacso throc wolls aro
placed in a line running noerly North-South alongside Sucad's Forry Road and
crossing Cogdels Crock. Woll No. 7, which is about «,00C foot Wost of No. 5§
shows a groatly decroasod yiocld but a highor static clovation. 1In 1941 tho
wolls woro tosted individually and yield was logged agrinst various hoads
ranging from Zero to 40 pounds. Since the working hcad is approximatoly 20
pounds, tho rosults obtained at that pressuro werc usod in all cases for por=-
formanco comparison. No roports aro availablo to show the precodurc followod
in making tho 1941 and 1944 tosts.

Tho 1949 tests woerc mado Fobruary Tth to 25th. Tho wells woro
groupcd for testing as follows:

Group I - 5, 6, 9, 10, 11, 12, 14, 15, 1€ and 21.
Grouwp II - 1, 2, 3, 4, 7, 8, 13, 18, 19 and 20.

Each group was rostod 24 hours and thon oporatod 24 kours, roadings
boing takon as froquontly as possible on GFM, drawdcwn cnd prossuro. Prossuros
averagod 19.5 pounds for Group I and 18.7 pounds for Group II. /Anothor 24
hour tost was run Fobruary 1l4th with all 20 wolls punping for 24 heurs.
Prossuro averaged 23.5 pounds on this tost, and for all wells oxcopt 18 and
19 (which woro throttlod) variod from a low of 19 pounds to a high of 25.
Ancther tost was run with all wells pumping for 48 hours, Fobruary 23rd to
25th. Static water olovation was road on oach well at the ond of a 24 hour
rost poriod. Figuros shown in tho table shcew average porformances during tho
tosts. Drawdown and static olovations aro roferred to monn sea lovol. It is
ostimated that each of tho two Midway Park wells preoducces 150 GRM.
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TABLE

+

= WELL 'PRODUCTION 'RECORDS

- GALLONS DRAWDOWN i sTaTic * #_ [  RECOVERY
et PER MINUTE ELEVATION *v| WATER ELEVATION®| 3 MIN. [ 6 MIN,
__NOS. | 194] | 1944 | 1949 | 1941 | 1944 | 1949 [ 1941 | 1944 [ 1949 | 1941 | i949

| 240 220 180'%°|— 45 |- 80 |— 164 |+ 154 + 50 1+1 90 1+l 38

2 1 40 150 130 ¥ | — 120 [— 220 |— 259+ 110 oD+ B0 |4ian

3 265 220 17652} — 142 |— 375 [— 309+ 118 + 904+ 168 |+ 90

4 | 50 155 90 1S — 20.8 |[— 230 [— 21.5 | + 190 + L5 — |+ 15

5 250 270 305 2'°| — 247 |— 18.0 |— 19.8[ + 190 + 70 123 (+  BS

6 250 210 265'**|— 70 [— 124 |— 96+ 180 + 2100+ 194 |+ 210

7 200 170 85'°°f — 240 |— 170 |— 30|+ 150 + 14.0 — |+ 14.0

8 1 90 205 188 W _H 9 |~ 20014931+ 97 + 55|+ 40 |+ 55

9 205 210 235146 — 145 (— 17.0 |[— 137 || + 177 + 18.0 — |+ 18.0

I 0 250 265 215 o} — 72 [— 12,0 [— 2.5 [+ 123 T lel<lio0 | .08

by 280 270 235180+ 70 [— 0.2 [— 55+ 148 + 85 [+%i26 |+ . 85

{2 220 240 180 %) — 13 [— 1.0 [— 6.4+ 150 + HO |+ 130 |+ 60

13 290 305 195 51— 138 |— 240 |— 108]+ 92 + 901= 88 |+ -90

| 4 275 245 245110 — 45 |— 112 |— 92|+ 142 + 8004+ 34|+ 80

} S 7 260 255 165 19}~ 35 |— 178 |—_ 38f+ 147 + 12§+ 147 [+ 93

| 6 275 280 235"~ 03 [— 106 |- 157+ 187 + 9.0 — = 9.8

17 300 180 b 310 1+ 170 —. 1% 14,0 Eraad &0 RO % ol

I8 260 15 26 35| — 182 |[— 1.0 [+ 9.2+ 188 + 170+ 83 |+ |40
19 ﬁf 250 165 6045 - o83 |— 9.0 |+ 470+ 77 + 1501+ 77 |+ 145

20 | 265 185 155%° s+ 87 [+ 120 |+ 2250+ 160l |+ 3100+ 140+ 3o

275 155 a8 ” |- 55 [+ 7.0 + 12+ 98 + 27.0 — |+ 19.0
‘;"5’;Cf§ﬂ> 234 229 195 |— 9.83 |—16.36 |—14.55 ‘+|4 53 +86l | 79% | 4a3e,

¥ ELEVATIONS REFERRED TO MEAN SEA LEVEL







() No precipitation reports are available for tho irmoedinte area.
Chart No. 1 shows the annual precipitation far 19 years at Wilnington and for
S years, 10 months at Cherry Point. Line "A" shows averoge annual precipitation
for 19 years-at Wilmington, 50.61 inches; Line "B" shows avorage annual precipi-
tation for 5 years, 10 months at Cherry Point (52.64 inchos); and lino "C" shows
average precipitation for 6 years at Wilmington. Both curves show a poak in 1946
and a falling off since that timo. Wilmington roports 1.56 inchos for January
and 3,70 for February, 1949 - the norms being 3.29 and 3.26 rospoctivoly; indi-
cating a probability that at the time tho 1949 tosts wore made wo wero short
approximatcoly 2 inches of rainfall for the yoar. The Wilmington roports show
that procipiteation was below average from 1938 to 1943, indicating that the
ground water supply at the time tho original tests wore mado was low. From
1943 to tho present time Wilmington proeipitation has boen consistontly above
the 19 yoar avorage.

(¢) Dosign of the woll systom was based on an anticipated 50 inches
of annual precipitation with 25% porcolation, which would mako availablo 600,000
gallons per square mile per 24 hours. Based on this assumption wells woro
grouped tc yield an averago of 208 G.P.M., it being presumod that they would
bo oporated 12 hours in cach 24. The 1949 tosts show that 16 of the wolls aro
avoraging 94% of the dosigned G.P.M. yicld, but only 83% of tho 1941 yicld. Ono
(20) produces 57% of its 1941 yicld. Wells 18, 19 and 21 produco loss than
25% of tho 1941 yield and are sanding badly.

(d) Tho above data indicates that tho designors woro sufficiently
conservative in their estimate of ground water rescurcos. The 12 hours rest
onticipated by them, however, has nevor beon roalized; and tho por capita
domand has boon much highor than oxpocted. Oporating rccords show that groups
of tho wolls have beon pumpod for as much as 85% of tho %imo ovor yoarly periods
and as nuch as 99.5% of the timo for nmonthly poricds. Oporating personnol re-
port thot individual wells have beon pumped continucusly sinco installation,
oxcept whon halted for ropairs. The lowor static olovat:ons and inerocasod
drawdown indicato that ovorpumping has groatly accolorated tho normal decreoase
of ground-wator hcad. Domand is constantly inercasing and thoro is evory roecason
to anticipato that conditions will grow steadily worso.

1-06. Analysis. - Whilo thoro is somo fluctuation in tho chemical
characteristics of the row wator, plant laboratory records roveal no causo
for worry. Hardnoss has averagod slightly bolow and alkalinity slightly above
150 pepem. Chlorides range from 10.0 to 10.9 PePeme, and the pH is practically
constant at 7.3. Tho groctest variation is in iron. Whonover any of tho wells
is rostod tho iron contont on starting is always high. No bactorial analysis
of raw wator is nade.

1-07. Raw Wator Supply Mains. = At the timo of tho 1945 swrvoy of wolls
by Carr and Greiner they oxprossed tho opinion that cortain scctions of tho
asbostos-comeont raw water linc wore obstructed by bactorial growths, causing
an unduc loss of head. Mueh of tho line was dug up and inspectod and was found
to bo oxcoptionally cloan. Tho loss of head in tho 3000 foot of pipo noarecst
‘tho plant probably rosults frem turbulonce at the juncturo of tho 18" and 14"
raw wator linos.

1-08. 1945 Survey. = 1In Fobruary, 1945, a study of Camp Lojouno wolls
was medo by Carr and J. E. Groiner Company, Architect-Engincors, who recormendod
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that new pumps be installed et wells No, 17, 18, 19, 20 and 21, and that the
wells be regrouped (for control) in accordence with & schedule submitted by
them. The pumping equipment was not changed bocause records indicate that the
wells are already over pumped with the present equipment, operating at less than
capacity. Various greupings of the wells have been tried by operating personnel
without much chemge ir the yield, the simple faot being that too much water is
being taken from the system. There is no roserve capacity and no reason to ex-
pect anything but still further deorecse in futurec yiold.

1~09. Treatment Plont. - The Hadnot Point Wator Treatment Plant is
designed to deliver a maximum of 5,0 M3D of treated wator and has tho following
equipment:

S =~ Rapid send filters with capacity of 700 GPM each.

5 - Spiractors of 700 GPM capacity, with two lime dosing
tanks and nccessary pumps.

2 - Chlorinators - 100# capacity oach.

2 = Ground Storage Tanks for treated water, combined
capacity 1,300,000 gallons.

3 - High Lift Pumps - 1,500 GPM each.
1 - High Lift Pump - 700 GPM,

The plant laboratory is well equipped but is crowded into too
small a space. The plant office is little more than a windowed closet and
entirely inadequate. The lime dosing tanks are located on the second story
and all lime used at the plant must be hoisted to this lsvel, making this
8 ocstly end inefficient operation. There is no provision for bathing.
Many men-hours are lost beeause of lime burns which might be prevented if
showers were available.

1-90. Distribution. =~ The distribution system in the Regimontal areas
is well designed, consisting of a 12" loop complotely encircling the area,
with 8" grid and 8" and 6" cross-overs. The outlying areas with the exoception
of the Hospital are not looped. The housing area at Paradise Point is depen~

$ dent upon one 12" main, failure of which would leave tho Officers' Quarters
destitute of water except for that in the elovated storage tank. The Indus-
trial area, Trailer Camp, Camp School and Midway Park are all dependent for

. water supply upon one 12" main., Provision is mado for pumping rew water into
the distribution mains in event of serious fire hazard coupled with failure of
the treated water supply; but this is a desperate romedy which should never be
other then a last resort. It would largely defeat its own purpose by ef fecting
en immediate and hazardous reduction in pressure, and the necessity of steri-
lizing the system in the wake of such an operation would entail much expense
and inconvenience. There are in the distribution system three 300,000 gallon
elevated storags tenks and two of 200,000 gallons capacity. With the ground
storage facilities at the Water Treatment Plant this gives a total storage
capacity of 2,600,000 gallons of treoated water, approximately 24 hours supply.

Through the summer months peak demands sre experionced which are
such that treated water storage copacities cannot be maintained, and reserves
for fire protection are dangerously lowered.
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SECTION 2. ANTICIPATED REQUIREMENTS.

2=01. It is anticipated that the normal population of the area sorved
by the Hednot Point weater supply system upon cempletion of the Five Year Con-
struetion Program will be as follows:

Earracks 20,000
Paradise Point Heusing 2,7C0
Naval Hospital 700
Micway Park 5,500
Shift Population (1500) 750
Married Enlisted Qtrs. 3,375

Merried Warrant Officers 675
Total 33,700

Say 35,000

In emergencies with the barracks double bunkod, this figure
might be increased by 20,000,

Resords covering oporation of the plant to date show a normal per
capita demand of 143 gallons per dey. It is, therefors, essential that before
completion of the Construction Program we must be preparcd to meet a rogular
demend for 5.0 MGD of treated wator. No furthor expansion of the distribution
system should be contemplated without careful considoraticn of the adequacy of
oxisting facilities and proper provision for the increase in anticipated load.

Except in rogard to supply, the necessity is not immediately
pressing. The raw water wolls aro being abused and messurces for their relief
should be wndsrstaken at the carliast possible date.






SECTION 3. CONCLUSIONS AND RECOMMENDATIONS.

3-01. Supply. - On tho basis of the forogeing foaots, it is rocommended
that the water supply systonm be oxpandod by the addition of six (6) now 8 inch
deep wolls of 250 g.p.m. capacity, locatod approximatoly as indicated on P.W.
Drawing No. 3255. The final location of new wolls shall bo such that not moro
than 600,000 gallons of wator per 24 hours por squerc mile shall be drown from
the undorground sourco. Bach of tho new wolls to bo ocquipped with Eloctric-gaso=
lino drivon pumps and housed in buildings conforning te the prosont dosign. It
is anticipated that tho two Midway Park wolls will produce 150 g.p.r. ocach.

3-02. Troatment. - Examination of tho figurcs sct forth in this roport
will show that the anticipotod domand at the conclusion of the Five Yoar Con-
struction Program will oqual the moximm capacity of tho present Troatment
Plant, leaving no rosorvo. Dospite this fact, no incrcaso in treatmont facili-
Ties is roccrmonded until a ecncorted offort has been mado to roduce tho por
capite wator consumption. Tho community sorved by tho Hadnot Point Wator System
usos a vory small porcentage of its water ceonsumption for industrial purposcs.

 Probably 80% of the wotor goes for demestic consumption and waste. Serious
considoraticn should bo given to the savings that could bo accomplished by
motoring the quarters. A suwrvey should be made to locote looks. It is beyond
the scope of this roport to indicate possiblo action of the Camp Administration
to accomplish tho dosirod rosult; but duc recognition should bo givon the
obvious fact that our wator ccnsumption is unroascnablo and cvory possiblo
offort mado to roduco the domand rather than porpetuato it by proemature increasoe
of facilitios. At such timo as our normal wator consurption roachos 4.0 million
gallons por day (80% of plant capacity) consideraticn should bo givon to tho
motter of increasing plant capacity to moet future needs, oithor by oxpanding
tho existing plant or constructing an auxiliory.

3-03. Water Storago. - It is rocommendod that o two (2) millicn gallon
concrete resorvoir be constructed for ground storage of trcatod wator. This
will give a total troated wator storago capacity of 4.6 million gallons or
approximatoly a 24 how supply. Two (2) now 1500 GFM hizgh 1ift pumps should
bo installed to carc for this additional storage. Tho pumps to bo housed in
o now building adjacont tc the roservoir. The proposcd location of the resor-
voir and pump house is shown on P. W. Dwg. No. 3255. Tho sterage basin will
bo filled from the troatment plant by grovity flow and woter may be pumped into
the 12 inch moins on River Road and G Streot.

8-04. Laboratory. = It is rocommondod that moro commodicus quarters bo
found fer tho plant laberatory, which is now confined in too small a spaco for
officiont oporation. 4 suitable building could bo constructod at small cost
in roar of the storage building, botwoon tho cloar wator storago basin and G
Strect ond this is probably the simplost solution of tho problom.

Tho present laboratory spaco is woll lccated for tho plant office
and, if tho above rocommendation is adopted, could bo usod for that PUrposoce.
Showers cculd then bo installed in the presont office room, which adjoins tho
hoad. Thosc changos would cost 1littlo and would rosult in incroasced operating
officioncy.

 3-05. Distribution. - It is rocommended that o 12 inch lino bo installed
from tho 300,000 gallon clevated storage tank necar the Lrtillery Park to the
Industrial Aroca at Gum Strect and Michaol Road, tho proposod location being
shown on P. W. Dwg. No. 3255.







SECTION 4,

4-01,
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ESTIMATE

6 wells @ $3,000,00

6 Pumps & motors @ $2,000,00

6 pump houses @ $2,500,00

3 miles elec, transmission @ $5,000,00

11,900 1lin,ft. of 8" cem,asb, or

" CI pipe @ $4,00

7,70C 1lin,ft, of 10" Cem,Asb., or
CI pipe @ $5.,00

5,000 lin.ft, of 12" cem.asb. or
CI pipe @ $7.00

2,800 lin.ft, of 18" cem,asb, or
CI pipe @ $15,00

2,000 lin.ft. of 16" C,I, @ 12.00

2 million gal, underground, conc,
reservoir @ ,044

High 1ift pump house

2 - 1,500 g.p.m. pumps @ $3,000

Laboratory building

Total Estimated Cost

Material $188,050.00
Labor $153,859,00
Contingency § 34,191.00

Total $376,100,00

The cost of the recommended improvements is estimated as follows:

518,000, 00
12,000, 00
15,000, 00
15,000, 00

47,600,00
38,500, 00
35,000, 00

42,000, 00
24,000, 00

88,000, 00
15,000,00
6,000, 00

20,000, 00
$376,100,00






