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TECHNICf REPORT AND RECOMMENDLTION8 ON ADDITIONS AND IMPROVENTS TO THEPIW THTER SUPPLY, PC.,7 WATER TREATTNT, TREATED HTER STOPJGE AND TREATEDWATER DISTRIBUTION FACILITIES, ’DNOT POINT, &%INE BfCKS, CLMP LEJEUNE,NORTH CI0LINA,

SECTION i. EXISTING PLJNT.

I-9. Service. The Hadnot Point water system delivers treated waterto the following areas of Camp Lejeune:

(a) Regimental
(b) Post Troops Joa
(c) Industrial fmea
(d) U. S. Naval Hospital
(e) Paradise Point, Officers’ Quarters
(f) Croup Lejeuno Schools
(g) Midway Park Housing Project

1-02. Design Criteria. The oxistino water supply system was designedon the following basis:

(a) Anticipated daily per capitc, censure.priori of 120 gallons, peakdemand of 180 gallons.

(b) Raw water, obtained from wells within the Camp fea to be
filtered, softened and chlorinated.

(c) Storage capacity of 24 hours supply of treated water.

with 8"
(d) Distribution system of 12" cast iron maius, completely looped,

grid system and and 8" cross-overs at critical points.

(o) Domestic and fire flow up to 2,000 gallons per minute at anyone location.

1-03. Midw.ay Pork. The Midway Park Housing Pzojcct was originallyserved by an independent water system for which the supply was obtained fromtwo wells within the idway Park foa. The water was ch]orinated, but other-
wise untreated. A 200,000 gallon elevated storage tank was provided. In 1947the Midway Park mains wore connected to the Hadnot Point system by a 12" c.l.
main paralleling Holcomb Boulevard, and a booster puuping station was con-structod near the intersection of Holcomb Boulevard and Snead’s Ferry Road.
Midway Park is now served with treated water from the Hadnot Point TreatmentPlant

1-04. .Supply. The raw water supply for Hadnot Point is obtained from23 wells of which one (n. 18) is used only in emergency, because it pumps alargo volume of sand. A 22nd well (R) serves only as a standby for fire useand does not deliver wtor to the treatment plant but dlschargos direct intothe treated water distribution system. Two of the wells arc located in .idwayPrk. Seven (T) of the wells arc equipped with dual drive (electric motorswith standby gasoline engines). The others with electric motors only. Pumpingtests run in April, 194, on all the wells except No. 18 and (R) indicated in-dividual maximum capacities totalling 3,730 gallons per minute and a combined
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maximum delivery to the Treatment Plant of 3,550 gallons per minute with all
wells pumping. The seven (7) dual drive wells, vnon operated with gasoline
ermine drive, indicated total individual mximum capacities of 1,470 gallons
per inuto and combined flow of I,I00 gallons per minute. The raw water is
convoyed to the Treatment Plant in Asbestos-cement pipe, 8" to 18" in dinmotor,
there boir a total of 71,538 lineal foot of pipe in the raw vrator system. The
raw water transmission system was designed to deliver .D to the Treatment
Plant vith a friction .loss of 4.09 foot per 1,000 foot of pipe, bnsod upon
C = 120, as applied to Hazon and T;illiams formula and hydraulic tables.

1-05. Toll Poduction.

(a) Table I shows the r0sults of tests made in 1941 when hho wells
wore placed in operation, in 194 ad in 1949. l,,Vhon the 1949 tests wore made
T{oll No. 17 was out for repairs nd could not be included. It was not possible
to pump wells Nos. 18, 19, 20 and 21 against the optimu/n head of 20 pounds
because of snding. %7oll No. 18 snds so badly that it is no longer used ex-
cept in an emergency.

Analysis of the tests on Wells No. I to No. IG inclusive indicates
a I docroaso in yield, a loor water table nnd increased drawdown as com-
pnred with the 1941 tests. Recovery averaged 79% in 3 inutos in 1941 and only43 in 6 minutes in 1949.

T;olls No. 5, and 9 gave increased product.on nd practically
static water tabls as comprsd with previous tests. Tn:s throe wells ore
plcod in a line runnin nearly North-South alonsido b.o<’s Ferry Road
crossin Codols Crook. 7oli No. 7, which is about ZO00 foot T;ost of No.
shos greatly decreased yield but a higher static elevation. In 1941 the
wells wore tested individually and yield vs !ooI .5. t 7nrinus heads
ranir from Zero to 40 pounds. Since the workir hou,i i approxi%toly
pounds, the results obtninod at that pressure wore used in all cnscs for per-
formance comparison. No reports arc available to shrew the procedure
in ridr the 1941 and 1944 tests.

The 1949 tests wore .de Fobr.ry 7th to 25th. The wells wore
grouped for testing as. follows:

Group I 5, 6, 9, i0, ii, 12, 14, 15, ].C and 21.

Group II I, 2, Z, 4, 7, 8, 13, 18, 19 nd 0.

Each group was rested 24 hours and then opor&od 24 hours, readingsbeing taken as frequently .s possible on GPM, drawdewn c.nd pressure. Pressures
averaged 19.6 pounds for Group I and 18.7 pounds for Group II. fmothor 24
hour test was run February 14th with all 20 wells pumping for 24 hours.Pressure averaged 23.5 pounds on this test, and for all wells except 18 and
19 (which wore throttled) vciod from a low of 19 pounds to a high of 25.
Fothor test was run with all wells pumping for 48 hours, February 23rd to
25th. Static water elevation was read on each well at the end of a 24 hourrest period. Figures shown in the table show average performances during thetests. Drawdown and static elevations are referred to mo.n sea level. It is
estimated that each of the two Midway Park wells produces 150 GPM.
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(b) No precipitation reports are available for the immediate area.Chart No. 1 shows the annual precipitntion fc 19 years at Wilmington and for5 years, I0 months at Cherry Point. Line "A" shows average annual precipitationfor 19 year,at Wilmington, 0.81 inches; Line "B" shows average annual precipi-tation for 5 years, i0 months at Cherry Point (52.84 inches); and line "C" showsaverage precipitation for 6 years at Wilmington. Both curves show a peak in 1946and a falling off since that time. Wilmington reports 1.56 inches for Janunryand S.?0 for February, 1949 the norms being 3.29 and 3.26 respectively; indi-cating a probability that at the time the 1949 tests were made we wer6 short
approximately 2 inches of rainfall for the year. The ilmington reports showthat precipitation was below average from 1938 to 1943, indicating that thegroun water supply at the time the original tests wore do was low. From1943 to the present time Wilmington precipitation has been consistently abovethe 19 year vorago.

(c) Design of the well system was based on an anticipated 50 inchesof annual precipitation with 25% percolation, which would make available 800,000gallons per square mile per 24 hours. Based on this assumption wells wore
grouped tc yield an average of 208 G.P.M., it being presumed that they wouldbe operated 12 hours in each 24. The 1949 tests show that 16 of the wells are
averaging 94% of the designed G.P.M. yield, but only 83% of the 1941 yield. One(2) produces 57% of its 1941 yield. Wells 18, 19 and 21 produce loss than5% of the 1941 yield and are sanding badly.

(d) The above data indicates that the designers wore sufficiently
conservative in their estimate of ground water resources. The 12 hours restanticipated by them, however, has never boon realized; and the per capitademand has boon much higher than expected. 0porating records show that groupsof the wells have boon pumped for as much as 8% of the time over yearly pori0ds
and as much as 99.5% of the time for monthly periods. 0porating personnel re-port that individual wells have boon pumped continuously since installation,except when halted for repairs. The lower static elevations and increased
drawdown indicate that ovorpumping has greatly accelerated the normal decreaseof round-wator head. Demand is constantly increasing and there is every reasonto anticipate that conditions will grow steadily worse.

1-06. Analrsis. While there is some fluctuation in the chemicalcharacteristics of the raw water, plant laboratory records reveal no causefor worry. Hardness has averaged slightly below and alkalinity slightly above150 p.p.m. Chlorides range from lO.0 to 10.9 p.p.m., and the pH is practicallyconstant at 7.3. The greatest variation is in iron. Whonoor an of the wellsis rested the iron content on starting is always high. No bacterial aalysisof raw water is made.

1-07. Raw VIator Suppl.. Mains. At the time of the 1945 survey of wellsby Corer and rro-inor they o’resse the opinion tho.t certain sections of theasbestos-cement raw water line wore obstructed by bacterial growths, causingan undue loss of head. iuoh of the line was dug up and inspected and was foundto be exceptionally clean. The loss of head in the 3000 foot of pipe nosrestthe plant probably results from turbulence at the Jnncturo of the 18" and 14"raw water lines.

1-O8. i945 Survey. In February, 1945, a study of Camp Lojeuno wellswas .do by Cart and J. E. Groinor Company, Architect-Engineers, who recommended
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that nw pumps be installed at wells No. 17, 18, 19, 20 and 21, and that %he
wlls be regrouped (for control) in accordance with a schedule submitted by
them. The pumping equipment was not changed because records indicate that the
wells are alro.dy ovex?umped with the present equipment, operating at less than
capacity. Vcrious gr,upins of the wells have been tried by operating personnel
without much change the yield, the simple fact being that too much water is
being tahen from the system. There is no reserve capacity .nd no reason topec anything but still further doctor.so in future

1-09. Treatment Plant. The Hadnot Point :ator Treatment Plan% is
designed to deliver a maximum of 5.0 MGD of treated vmtor and has the following
equipment:

Rapid send filters with capacity of 700 GPM each.

Spiraotors of 700 GPM capacity, with two lime dosing
tanks and necessary pumps.

Chlorinators I00 capacity each.

Ground Storage Tanks for treated water, combined
capacity 1,8OO,000 gallons.

3 High Lift Pumps 1,500 GPM each.

1 HiGh !ift 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 level, making this
a costly and inefficient operation. There is no provision for bathing.Many mnn-hours are lost because of lime burns which mig,t be prevented if
showers were available.

I-0. Distribution. The distribution system in the Regimental areas
is well designed, consisting of a I." loop completely encircling the area,
with 8" grid and 8" and 8" cross-overs. The outlying areas with the exception
of the Hospital are not looped. The housing area at Paradise Point is depen-dent upon one 12" main, failure of which would leave the Officers’ Quarters
destitute of water except for that in the elevated storage tank. The Indus-
trial area, Trailer Camp, Camp chool and Midway Park are all dependent for
water supply upon one 12" main. Provision is made for pumping raw water into
the distribution mains in event of serious fire hazard coupled with failure of
the treated water supply; but this is a desperate remedy which should never beother than a last resort. It would largely defeat its ov,m purpose by effeotingan 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 throe SO0O00 gallonelevated storage tanks and two of 00,000 gallons capacity. Wmth the groundstorage facilities at the Water Treatment Plant this gives a total storage
capacity of ,000,000 gallons of treated water, approximately 2 hours supply.

Through the summer months peak demands are experienced which aresuch that treated water storage capacities cannot be maintained, and reservesfor fire protection are dangerously lowered.





SECTION 2. I.NTICIPATED REQUIREME;TS.

2-01. It is anticipated that the normal population of the area served
by the Hadnot Point water supply system upon completion of the Five Year Con-
s%ruction Program will be as follows:

Barracks 20 ,O00
Paradise Point He.using 2,700
Naval Hospital 700
Midway Park 5,500
hift Population (1500) 750
;rried Enlisted Qtrs. 3,375
Married arrt Ofcers 675

Total SZ,700

Say 35,000

In emergencies ,dth the barracks double bunked, this figure
might be increased by 20,000.

Eecords covering operation of the plaut to date sho;v a normal per
capita demand of 143 gallons per day. It is, therefore, essential that before
completion of the Construction Program we must be prepared to meet a regular
demand for 5.0 MGD of treated writer. No further expansion of the distribution
system should be contemplated without careful consideration of the adequacy of
oxlsting facilities and proper provsion for the increase im anticipated load.

Except in regard to suppl, the necessity is not imuediately
pressing. The raw water wells are being abused and mesures for their relief
should be mdztaken at the earl!-ost possible date.
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SECTION 3. ,CONCLUSIONS IdD REC0.NDATIONS.

3-01. Supply. On the basis of the forog,ing facts, it is recommended
that the water supply system be expaiod by the addition of six (8) now 8 inch
do0p wells of 280 g.p.m, capacity, located approximately as indicated on P.W.
Drawing No. 3255. The final location of now vlls shall be such that not more
than 600,000 gallons of wtor per 24 hours per square mile shall be drawn from
the underground source. Each of the now wells to be equipped with Eloctric-gaso-
line driven pumps and housed in buildings conformin to the present design. It
is nticipated that the two Midway Pk wells will produce 150 g.p.n, each.

-02. Toatment. Exmui%tion of the figures sot forth in this report
will show tho -ticipctod do%nd at the conclusion of the Five Yo Con-
struction Pocrm will equal the moximum capacity of the present Troatnnont
Plant, loavin no reserve. Despite this fact, no increase in treatment facili-
ties is recommended until concerted effort has boon made to reduce the per
capit wntor consumption. The community served by the Hdnot Point ator System
uses a very small percentage of its water consumption for industrial purposes.
Probably 80% of the water goes for domestic consumption and waste. Sorinus
considerati,n should be given to the savings that could be accomplished by
motorins the quarters, f survey should be made to locate leaks. It is beyond
the scope of this report to indicate possible action of the Co,op fhninistration
to accomplish the desired result; but duo recognition should be given the
obvious fact that our water o<nsumption is unroascnblo an every possible
effort made to reduce the demand rather than perpetuate it by premature increase
of facilities. At such time as our norml water consumption rochos .0 million
gallons per day (80% of plant capacity) consideration should be given to the
mttor of incrcasin plant capacity to moot future noos, either by expanding
the existing plant or constructing an auxiliory.

3-03. V;ater Storage. It is recommended that two (2) million gallon
concrete reservoir be constructed for ground storage of tr:tod water. This
will give a total treated water storage capacity of 4,6 million gallons or
approximately a 24 hour supply. o (2) now i00 GPM high lift pumps should
be installed to care for this additional storage. The pumps to be housed in
a now building adjacent to the rosorvolr. The proposed location of the reser-
voir and pump house is shown cn P. V[. Dg, No. 3255. The storage basin will
be filled from the tcoctmont plant by gravity flow nd water may be pumped into
the 12 inch mains on Hiver Road and G Street.

3-04. Laboratory. It is recommended that more commodious quarters be
found for the plant laboratory, which is now confined in too small a space for
efficient operation. A suitable building could be constructed at small cost
in roar of the storage building, between the clear water storage basin and G
Street and this is probably the simplest solution of the problam.

The present laboratory space is well located for the plant office
and, if the above recommendation is adopted, could be used for that purpose.
Showers could then be installed in the present office room, which adjoins the
head. Those changes would cost little and would result in increased operatingoffic ioncy.

3-05. Distribution. It is recommended that a 12 inch line bo installed
from the 300,000 gallon elevated storage tank near the Itillory Park to th
Industrial Area at Gum Street and Michael Road, the proposed location being
shown on P. W. Dwg. No. $255.
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SECT ION ,
4-01.

ESTIPATE

The cost of the recommended improvements i estimated as follows:

6 wells @ 3,000.00
6 Pumps & motors @ $2,000.00
6 pump houses @ $2,500.00
3 miles elec. transmission @ 8,000.00
II,900 lin.ft, of 8" cem, asb. or

CI pipe @ $4.00
7,700 fin. 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 fin.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 lift pump house
2 1,500 g.p.m, pumps @ $3,000
Laboratory building
Total Estimated Cost

18,000.00
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, I00. O0

,,teriaI
Lab or
Contingency

Total

188,050.00
153,859.00

34,191.00

$376 ,I00.00
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