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sain purposs §8 S0 serve &8 o basts m tha drilltng of showb twwby- G
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Fellowing the scupletion of the test MMW 5 SoNgPe ,
honpive fioal report 48 4o be prepured. The final report will svalonbe




ALL uf Cuslow Gounty is usderlets W
in or nesr the sossn, Thase sedfments
marls, sod Lapurs of awneelideted vosks
MWMWMH&M%MMMMMW“
tupaviant o this ddssussisn,
pige shows the geseral nsbore of the geslogy g
b the surfess sre chiefly sande hat sshend b %M@M%WM»
The lewer pard of the “surinse-snad vedt,® lesslly cemieining ssee slay,
comsidered a3 & wndt and sce souposed of leoss shells, sands, masds, ansd
shod sholl bods. It dnsludes chisfly the Gastle Hayne fermation,
pereoat part 88 the Yorktows formetion. Together, o
inafter be referred So o the "Yimestons vnds,” mm the Toelki
soutasus blue siny, but the sxtent of the blus-slay sate dn Ouslew Geanty
M& . M of wore than 360 fusk) ie the Peadeo Iomuation, tewpoes
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sach foot of drmmiewn, This comperes
through Plorids, vhere the average 15 grester thim 30 gailons & mimte
por Pouh of drawivwn, The limesbous L

p— mwfmmmm&i‘mm%mwm
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mam as nore welle were W 4 sufficlest wmounb oF wiker has
besn drews Srem storage 8 :mmm the arbonisn levels over » large srom.
Feduned ani the reckarge is dnes ‘--'----*wmwmwmm

srged by the wells.

We have roforved ¢ the Jmestous unit 55 so artasien aysbem, sad
58 early rosponse b pumplug welle bears this oub, However, theve is
no porfeet sesl or cenfising bed shove the squifer, sad, se & resuly,
waber from the surfsce send moves dubo the squifur even through oluy
the river would have spedied the syl fer o this sren,

Wiih the availsble dste 4% is fapossible be debermine Ascurately




doy pur sgesrs »dle i the vieknity of sush of the well flslds sceupt
&t the Mile w shere 45 .y be loks, In adition vo veshargs irf
thet walerlie the lovel of the lowest well seresas. In aress where
water 48 not pumped, $ho srbesisn prassure tends to ineresse with depth,
Therefore, thars is watuwal upwosd Jeaknge ovem thyeugh olgy bade. Then
the head is lewered in the squifer penetrated, the upmad leskege is

mtly inoressed, The coubined effests of upward aud dowmwnrd loakngs
& stabiidsod oondition with less drawiows thin wuld be the eses in &

The howvy powging in the Haduob Polnd ares 38 vesulviog in & gredesl
mwmmmmmmywmmmmm
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pmont beds, but mmm shent 400 favd have Dhen
uabed o8 thelr seiginel mms» The bods frem whidh

vker of the roek sberisls in widsh 1% oveurs.

Wntar in the surfues sand &6 soft snd contalus less than 36 paris
por sillion of dissolved selide, Tt conbaios sess free cavbon discide,
mmaﬁmmmmmﬁm

in harduses mmm@mmg‘wmm Both Lrem sl

don of seoh aven of the Base.
Yory J4%tke 4n kuoen shoat the waber ia the Pasdes foremiton, i




Posden, A% the Bess, 14 ia Limly thet ywokasige pro
basate harduoss. Howewer, 1% 4s alie Likly Db




ennposshment of water from New Hiver snd 4%s tributeries sad (2) vertdeal
Sena an of yossidble senbeminsbion of ¥he weber supply by
et of waber from Hew River gan be sentered ou the fellewiag
poduts. Altheugh ¥ew River doss uot have the saliaity of ses weler, 1%
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tutn fadionte Whot fresh wber of She squifer io Sfasharging fote 404

The other way &n which salt waber way resch She squifer 18 by upwaed
sovoment from beds sentmining selt weber, In dlssussing this polat, 46
is necessery 4o wnderst siged flosuee of the relabive demity of
silty waber. Since nen wabor bas w speeiffe gravity of L.O0R6, furty feet
of wes waber will Dnlumes fertyrene feok of freah water, This differsue
fout below see Jovel %o the osubast b
sslly wAll be 40 thees the mudoer of feob the shatls Jevel of fyesh waber
is shove sen lovel. The 1alo cumat be applied 4 cunditiens o 0w Dase

dstiguel mmwwm fn Wb groved wad hessase




four Sost holes to ba drilled nko the sel



wator,
ing fesilities - MMM%NW@“WW
foom the squifor snd fven weils. |
A1) weber preblens ere in & sense voosewls preblows, for with a glwe
samak of monay, o ssbisfatory supply of maber ean be had saywhere in
[ amddow 'mmwmm This, in twon, bus




guality of the watar, mmmwmmwummmm

ity of Hhe wells {gndions per nisibe per Sood of pwdonn) o
wmmmmmm rs oxpensive, The wells have
scancuden of wells--atther 5 betber spesifie capsaity or vedused sont
mmmmwwmmmﬁm mmmm
the propar placiug of wall soreens and other well scustrustion technigum
os be ssemred,

& waber thak oan be Sroated sabisfastertl

of the walls is the




1led in indelible Sk, such ss "wegle seyler,”
ioh & driller's log showing 4
bed. The logs whall make & slesr dis-
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Gs The test well ahull be sesled in an approved
hange of water bebussn the strata afber the Gests have buon made,
7o The shove-msnbionsd smmples, drillerts log, and wabter smalyses

mannor to prevent

shall be svaileble for inspestion st all times ad coples pren

2, length and losatisn of seresss, and m
- pastity sud quality of water than ean be obtedned
from ench water-bearing strabum mné from the completed well,
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wator ssmples, wed rusming 22 olestric logs, § wells could be elimi-
aated in the following way: _
T-l cun be moved %@ the site of Tul, T-12 can bs moved S0 the site

of .13, amd 7-16 oun be moved to the site of T-16. Thus, the total
fostage can be reduced to 4,710 feet, the waker ssmples te 48, and the
miber of electiie logs to 18. Also by keeping sn iaterval of wo wesks'
tine bebween the drilling of certain wells 80 thet the resulis omn de
ovaluated, other redustions in Fostage snd perhaps in water ssuples

may be msde. For exmmple, the drillimg sontraster should plan his work
8o that:

T-l, T=8, and 7«8 should be drilled before other wells at Hadnot
Podnk. Ted and To6 should not be starbted within twe wesks following
the sompletion of Tud.
and ouly o few drillers Sn the esstern part of the country are
%o oollisot waber mzm in 8 best mxxm sfore, 46 18
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et walls in the peat:
Gouk per foot of drillieg

on saskh of the Stems is Likely
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DIBCUSSION OF SEPARATE AREAS

On the fellowing pages are brief dissussions of the well-waker
sitnation at the separate sross where water is used. The dissussions
fubure development of wells.

If hydraulis charasteristion of sarth maberials te s dopth of sbout
400 feet were precisely known ot Hednot Polnt, as well 82 st other aress
of the Base, it would be possible to have opblmus conditions comserning
the reletionship between withdrewal of water, drowdown, speeling of wells,
end saintaining s peremnislly safe supply. The fellowing paregraph
diverts slightly from the patbern of discussion but is still pertinest
%o the prodlems at Haduobt Point,

¥ithin the seope of plans of almost all ground-water

bydrologists on o project is u pumping, or sgui fer-performanse,

test. This test is made by sysbemstically shasrving waber

level fluctumtions when s well pump ie turned on and affer it

is turned off, Frem the tests it iy hoped thet the

otorags my be chinined. The esstfisiemt of remsntssibiiily
way be dufined as the rate of flow of water tn gallens per
day through & verties) striy of squifer eme fost wide,
miagm%nmwmmwmmm,m




& hyéraulie grodisst of 100 persssd, The seefficient of

storsgs 43 the volume of water the squifur relesses from or
takoe i0%e sborage per unit surfece sres of the wyuifer per
wnlt chenge in hoad, %wwu%a@m&:

to ohanges in pressure, 1% &8 posaible to determine the
HBowever, %o geb velid results, certain idesl conditions sk
sxist, Por axesple, the aquifer wst be hemogoneous snd mast
ngnit weber egually well is sll direstionsy the well wast
ponstrate the camplebe thivknoss of the aqulfery snd waber mast
be drawn eutirsly from stevege. Is the Hadnet Pelud nves, as
well ss in the other srees, the cherester of rack materials snd,
therefore, the shbility of the mberials o tranmit waber, veries
grostly from plese Yo plase. This is reflested in the range in
yisld frem well 4o well, On the basis of the preseat wells, the
* Bility renges from sbeut 5,000 te
smmaammmm %mﬂf




iz the srtesisn sysbem where the respouse 5o & change in bhesd
of the water, Since the amifer ab Hainot Puint is mot
bede do Wy grevidy dred b Feckargs from the mure

faoe sand gives the W 8 storage m&&s" oy M

Sor than & pusping teet would dndieste, It 48 olusy

Pornsnce tents at Naduob Peist would be wislesding.

The wells §n the Haduot Pofat ares ere dispereed suffisieutly so thes
there is o single composite cone of depression inm the water lovel. IV
is true that sems lewerisg of the woter level st any of the wells is
partly due to the fnfluence of pumping nesrby wells, This is » oatural

uenoe of the developwent of a well Pield mad, in Ateelf, is meb
dotrimental, The sontrel of drswdonas to prevent sali.wnter snsrouch-
ment has resulted in & larger musber of wells and o grester dlepersal
@tugummmmmm if the sevesrn sbout saly wader
mmwmaw wwmwmwmwm

e ‘&#h m m%%mm




As suggosted in the well table, test hales Ted and Tof hould do the

inet of all the dewt beoles drilled, Thie suggestion is wale beswuss

& sbudy of the results of earlier test holes would be deairedls &
fie sapaoititen free future wells without incressing the

fent of the wwler 1o e chjsctive.




OF the 8 wells along Lejwmue Biwd. enly Well 1 now furnishes
than 100 gellons & minube. I% is sught thet the peor ylelds of these
yion rather then to a shange in

jihs bebwoen 150 and
200 feet, AY smy rete, the yields sre relatively good, but the chumionl
quality 18 very poor. Weber from both wells containg more then & pavts ?
por millien of hydrogen sulfide. Horsover, Well & has nearily 200 psrés
per =illfon of chloride and Well T mearly 60 parte, Weber from these
tws wells is uot suited for presest trewtmead faollities, and im we

The oversll cbjostive is to incresse the water supply sud ot the same
that fvom wells € snd 7.

It is resomsended that 5 Sest wells be inberspersed
sxisting wells on lejwme Blvi. Thews test holes sbould be 185 feet
doep sad a¥ xmmmwmmummmm&ma

' mmwm 190 fevb




Hells st Moabford Point drew weter ouly frém the upper part of the
Limestons unst, mesh of the wells heving ve short seresns ot varisus

. The wells very %M e

e

%

wmmmmwmmaﬁwam;wmxm 1%
coutning less shem 1 part per siliien of hydvoges sulfide. The chleride
eentont is less than 30 parbe per willisn.

in b results of Wwe test walls drilied desper them 100 fost

dng the est heles o be drilled ary found




deh waber to the lasd surfese ia
field Polut is wot elear, One pessidle
acia) perisde of the Ins Ags the

MW%W&WM@@W:&W The faot that the

is only & fow hundred parts per millise et Wells A




of brackish wabter is ecrvect, there is & pessibility thet fresh wabsr
way ba found at o Gaphd ween. 200 and 400 Lot
The grees pevmeability of the shellrsck below 100 feet is indionbed

isberuine, with seme dogres of
dvoper than 100 feet, If ouly water of poor quality is fsund in this
perusadle zons, incressed withirswsd of weber from the 60 te 100 foot
sone must be owrefully plamed, The fact that the waber from Well

now has slightly mere than 200 perts per million of chleride is & matier
that deserves considerstion. The well appesrs to have besn "salBed"
by upward movement of water from the lower zous. This situaticn points

geb the abbenbion that §t has dn the pust,
Test Molew should be drilled to depths es specified in the well

tsble. Sumples should be eollected in oach well bebween 50 and 100
fout, bebwesn 100 and 200 feet, and claewbere us SpHORPS appropriste.




70 te 80 and 63 te 75 foek respestively. Doth wells yleld more then
10 gallems & mbmrbe per fook of drmwdown snd abtest to the high
rueability of the cousolidated parts of the lmestone unit. The most

Wil -1 sosbaios 8.0 parts par aillien iren, Weld #, seresuet s%
4 different intervals bebwoen 75 and 150 feet, yhelds 10 gallons & wisste
por foot of drawiown., Weber fram Shis well seatains less iron and hydree
gon eulflde then that From the shallowee wells, Well T, whieh has been

ndonsd, was scresned at the following depth intervalss 382398,

412.422, and 448, 462. The yleld was only sbonk 4 gallems per mimite
por foot of drewfown. A complete chemiosnl maalysis is nof svailsble,
but the water is reporbed o have hed o sbrong oder of kydroges

Bven though the well fisld lies fatrly clese to Hew River, chloride

fon of the wells is net likely %0 be o serious considerabion

for twe ressons. First, twpersseble clays of the Yorktown formstion
wverlie the ltwesbtens unit to o depth of 40 te 80 feet, and these elays
probably wnderlie Wew River mear the Rifle Rangw; the olays should be
a partial barrier to my teondeney toward salbt-water enerosshment, In the
ssoamd plase, the relstively high yields of the wolls with the limited

The shief problens do, howsver, perisin e the quality of the waber-




el B

Range be drilied to s depth of 500 fyet m the second well o a depth
of 160 Dowt, Wiﬁ wmm&gmmmmswwwm
wmmm,mmm 3

Both Wells V sud % dvew water through welle seroened bebwesn depihs
of 30 snd 60 feet ak the tep of the limestene unit, Both wells yield

pore thau 5 gellens » minwbte for eash foot of drawdown, sad thus yleld
bar 24, 1067, Well W

4 with Well ¥

is not & prodlem, According to analyses of Dol
bad sn ivon combent of 1,8 parts per million as oompirs

of 0.8 part por willton, %Well ¥ had a hydrogen
with Well V of 1.0 part per sdllien.
These varistions in chesieal sharsster are nst understosd st present.

1% is recommended $het sach of the & Sont wells be drilied %o &
depth of 115 feet. Bmmples of waber she

pu)fide conbent of

0vé part per million a8 csmpared

80~foot sone and from the most definite wskor-besring aone betwesn 70
and 115 feebs

an incresse in salt centent of Well 22 st the weber plent is Joatili-

ocation for one Gesdy hels.
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Both Wolls 22 and 23 are sbout 65 feet desp and eech is sereensd st
unit is mors consolideted hore then ot Hadhet Point, and it ia 1ibely

The waber is this shallow some is hard saé coutsd
and hydrogen sulfide. Zeslite treatment and chlorimation reduse the
undesirable sineral matbter to sn soceptable point. An analysis of

August 22, 1967, showed thet Well 22 hed a chloride cuntent of 136 parts

per million s vowpered with about 13 pmrés per willion when the well wes

firet drilled. In view of the faot thet the Imtrosesstal Weberwsy !

out inte shellroek of the Yerktown formation less thewn 9,000

this well, it is likely that high tides have pushed salt water latersily
in the shellresk toward the well, If the chloride sontemt of weter fram
this well contimues %o inerease, 1%t should be abandoned

e ]

It is recommended that the test well be drdlled to o depth of 150

fast and that et lesst two samples of wrber be tuken -- one im the wpper
part of the shellrock {20 - 60-foct sene) and suother between 70 and
180 fewt,
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