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july 1 196 
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GROUND-WATER RESOURCES OF MONM TH COUNTY, 

NEW JER EY 

By Leo A. Jablonski 

ABSTRACT 

~ fonmouth ount 111 lud an area of .) quar mile in a t- ntral 
e' Jer ey. he limate i hara teriz d b moderate temperature 

moderate humidit , and moderat pr ipitation . 

The xpo ed rock in hi Ay and and cla which ran 
in age from Lat reta eou The formation trike 
north a t- outh\ t and dip o-entl outh a t. he e ro k rang 
in total thickn from about to 1 ~ feet or more and are underlain 
b ba m nt ro k of late Pre am brian ( ? ) ag . 

1 he prin ipal 
Raritan and Ma 
onah ormation and 
and the Kirkwood Formation. 

ount o ur 111 th 
ngli htown ormation the W n

and th Vin enro,,·n Formation 

round water con tituted abo It ~0 percent of the total water u e in 
. The daily withdra'' al of round water ' a at an a rag rat 
1. m d (mi llion allon p r day) in 1 - and about 2 m d in 

- ( N. ]. i i ion of War r Folic and upply) . Th ,,·a ter d mand 
i. exp ted to incr a to about 1 m d b) the ar 2000. An anal) i 
of tr amAo" r ord for the period 1 ~to 19- e t that e 'eluding 
the Raritan and 1\I.Ia oth Formation the major aquifer that o cur 
und r war r-tabl ondition in the count) di har e an a rage of about 
1 7 m d to t r am . 

Th Raritan and :\I a othy Formation ontribut lit tl 
r no ,,.a to · trcam tn 1lonmouth ount . The aquif r 

ha mo t 1 roducti in the count) . Hov. er, be au . alt 
' at r ha b n fou nd in th lo\\ r part of the formatio n 111 an 

furth r d elopment hould pro ed \Y at hfully to a ure that 
upp li e . 

quif r. th Raritan an I Ma Formation · and th 
upp l icd 7 1 ercent round war r u ed in 1 ~ . 

in ·onjun tion "ith the Wen nah Formation and :\Iount 
apab l of pro idino- r lati 

to ' laro-e-diameter ·w II tapping 
the aquif r i to 1 , 1-tO fe t. In 



general the con entration of chemica l on tituent in water from the 
aquifer wou ld not re trict the u e of the \ ater for mo t purpo e . High 
concentration of iron do o cur and reqUire tr atment. The concentra
tion of di ol ved olid in 39 of .f. 1 ampl w re 16 ppm (part per 
mi ll ion) or Ie . 

2 



INTRODUCTION 

P RP 
This in e tigation wa mad b the al ur e) a part 

of a continuing program for the collection and interpretat ion of ba i 
data relati e to the ground-\ at r uppl) of the tate of ew J er. ) . It 
v a made in cooperation with the Di vi ion of Water Poli ) and upph· 
of the e' .J r e Stat Department of on er arion and Economi D -

elopment to aid in the admini tration and de elopm nt of the '' ater 
re ource of the tate. 

The exten i e u. e of ground water and the anticipated demand for 
additional future upplie ha e r ulted in the need for an apprai al of 
the ground-\ ater re ourc of lVIonmouth ount). A ordingl 
po e of thi in e tigation ha been to e aluat and int rpret th eologic 
and h d rolo ic facto r relatin to th occu rrenc mo 
qualit of ground \ ater in l\tlonmouth ount . 

Man of the data on '' hich thi report i ba ed have been publi hed 
in two arli r ba ic-data report (Jablon ki 19-9 and 1960 ) . Thi report 
con tai n of the " ater-bearing properti of the formation 
oc urring in th ount and of the ' ater re ource a pr . ntl) de elop d. 
Well re ord and well lo uppl mentin tho pre iou I publi hed are 
al o included . 

The fi ld ' ork ' a b un 111 th prin of 1 ,.. 7 and ontinued int r-
mitt ntl until ompleti n in th fa ll of 19 ... 9. Both the field ,,·ork and 
th pr paration of the r port \\' r upervi ed b Allen innott Di trict 

eolo i t in charge of op rati grou nd- ater tudi in New J r ey. 

L TENT 

e\ Jer (fig. 1) 2 mile 
northea t of Philadelphia Pa. 

' and 7+0 7' W and latitud .f 0 
- , and 

i bound d on the wet b M r r and ~ 1iddl -

and 

The count o upie a total area 
f thi area 479 quar mil e 1. land 

wat r area. 

ount on the outh by 
on th north by 

quare mile or ++ 90 a re . 
urfa e and ,.. quare mile 

PR VI V ' TI ATI N 
Previou in tigation ha e b en made of the geo log and ground-water 

re our e of th ar a and th information contained in th ear li er 
tudie ha be n utilized in thi r port. 

3 



+ RO F l\1 l\10 TH TY . ]. 

Figure 7 .-Map of New Jersey showing the location of the area described 
in this report. 
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h eolo r of the area wa tudied and mapp d b r th taff of th 
tate ala i t between 1 -+ and 1912. Annual report of the tat 
eologi t from 1 64 to I 1 ontain lo and r cord of ' ell drill. d 

during thi p riod. ... Ian field ( 1923) tudied the pota h ontent in and 
from Monmouth aunt . Thomp on ( 19 ) made a ompr hen iv tud r 

of th round-\\·ater upplie in th A bur · Park ar a. T he Monmouth 
Board ( 1 7) out lined broadl the \\·ater requirem nt 

Iinard ( 196 ) inten ivel tudied and mapped 
pt quadrangle whi h in lud a mall portion 

of Ionmouth ounty. Ba ic g ologi and h ·dro logi data ar olle t d 
th Di i ion of Water Policy and uppl and th offi of 

WELL- T :\.IB • Rl N J A L ATI Y T lVl 

W IL aJ p arino- on fl ure _ are number d ar all from 1 throu h -tl 
P 1 throu h P 76 I 1 throu h I 1 throu h D 14 . Th num-
bered n havino- no 
includ I in thi report; 
of Wat r Poli and 
19 ) ; and the en 

Th \\. ll ar 
Jer. ) top 
on e utinly from _l to 

atla .. he t _ and 2 

for ' hi h data ar 
I I lOll 

numb r ba d upon the N w 

h t numb red 
in luded in part of 

al of 1 in h 
to a mile and ontain _ minut 
Th numbering ) t m wa d 

of Ion itude and _ 
rib d b K i.immel ( 19] 

a f llo\\ . : 

' a h atla 
latitud and 6-minut 

a u nn 6-minute of 
in th upper left-hand 

. he t from 1 to in lu iv orn r, th e are number d aero 
number ,.. bein an incompl te 
ion i ud at the ri ht . Tho on 

r tan le ompn 1n 2-minut of 

1- tho ·e on the third _1 to 2- , tho. 
on th fl fth -+ 1 to -+ -. Th r tangle 
differ from the othe-r 
minut of latit ud . 0l umb 
4-minut of latitude. 

and ro \ are numb red 11 to 
on the fourth 31 to ,.. and 

numb r d -tl to -+4, in lui 
of lon gitud and -+-

and 

r tang! . m auri n 2-minute of latitud and 2-minute of Ion itude 
by lin already engra d upon the heet. h 2-minute rectan le in 
a h f the 6-minute re tang! ar n 1mbered from 1 to 9 be inning 

in the upper left-hand orn r and numberin to the right , number 4 
bein on th left und r numb r 1. The ubdi i ion of the in omplet 



Atlas Sheet No . 29 
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6-minute rectangle on the right of the heet, i. . tho e number d 5 
15 25 35, are numbered 1, 4 7 of tho e at th bottom i. . number 
41 42 43 44, the ubdi i ion are numbered 1, 2 3, 4 5 6. The 
ubdi i ion of the incomplete r ctangle in the lo\ er right-hand corner 

number 4 , are numbered 1, 4. It i evident that by ' riting fir t the 
number of the atla heet; econd, the number of the 6-minute rec
tangle; and third the number of any 2-minute rectangl , ' e can form 
a combination of number peculiar to any 2-minute re tangl ' ithin the 

tate. In order to locate point more a u rat ly ea h of the ~ -minute 

rectangle is di ided into nine equal part numbered from 1 to 9 
b inning in the upp r l ft-hand orner and each of th agatn 
di ided into nine, numb r d imilarl . The malle t rectan r p-
re ent area about 0 ard from ea t to e t and 440 
north to outh. By adding th appropriate number of the 
di i ion to the three alread ' ritt n it i po ibl to et a 

hich repre ent the e a t lo ation of an area 0 x 4-t 

A K WL 

Appre iation i tended to many well owner who permitt d u e of 
their well for the mea urement of water le l for the ollection of 
water ample and for pumpin te t . Th cooperat ion of the Monmouth 

Plannin Board \ ho e taff upplied map and tati tical infol111a-
ratefull a know! d ed. pe ial thank are ' t nded to Mr. 
ike Planning and Mr. orneliu hipper Planning 
of the Board in aluable a i tan durin the cour e 

e ti ation . 
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GEOGRAPHY 

T p RAPH A D DRAIN 

Monmouth ount lie enti r ' ithin the tlanti oa tal Plain 
ph iographic pro ince. The ount hara terized b broad tret he 
of lo\\ la nd ran 1n a 111 altitude from ea I el to 1 ""0 f t . In 

to the lo' land 
to Clark burg and then outln 
the tream draining into th tlanti and th tream 
drainin into the Raritan and D ela\ are Ri er on the north and v t . 
The hi gh t altitude in the oa ta l Plain of w ] er 1 f et ) on 
thi rid e at ra\· ford Hill outh of Ke port. The northea t rn . ten-
ion of the rid ge attain an altitud of 26 f et in th Hi hland of a e

ink. I e. tend we t\· ard a a ' 11-defi ned rid e for 1,.. mile to ~lor-

an ille then broaden betv een l\.1or an ille and Freehold main ain in a 
genera l altitude of _ 0 feet . From Freehold it con tin u to a group of 
hill in the lark burg. T he hill are more than f et in 
altitude th hi h t being P irre Hill ( 7 ~ f et ) . Th ran e xt nd 
through lark burg and outhward into ean ount . 

umerou branch e tend outwa rd from th 
the mor noti ab le of th ma ll er divide. on th 
Fr hold to bu r ' Park and ha. an alti tud 
mil from the ocea n. n th w t id of th 
fe " r promin n e . Th mo t important , tend 

and form a di id b t\ e n the draina e ) 
R i r . 

and Hook, a r ur d 
I\Ionmouth ounty. It wa 
viou I roded from b a 

mam divid . ne of 
o an id e .. t nd from 

oi 1 -+ f et I than a 
mai n di ide th r are 
northwe t from lark -

t m of the Rarita n and 

t poaraphi featu r 111 

ean ou nt ) . 
,,. bur and Na e ink Ri r w re 

op n to th a 111 o k ' a not th n pa ntted from 
th mainland b th Na,·e ink Ri v r. 

o tor. 
Brook 

Ri er 

Ao,vin 

. unpink 

Brook 

ela\\·a r Ri,· r are ro. wt 

r k · to the Rarita n Ri er are 
1ill t n 

tlantic 
of the I\I de on k 

cou nt ha ood lraina e ' ith the exce ption of a fe , . lu i h tream. 
in the outh rn part. 
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LA D E A D L UR 
The land u e in 1950 a 2 1.9 percent for 

fore t , 10.9 p rc nt publi I owned, 0. p r ent for indu tr and 18.-

p rcent for r idential and other purpo (Monmouth ounty Plan-

ning Board 19 ) . Althou<Yh Monmouth ount 1 pnn ipally an agri-

ultural ounty many li ht indu trie and orne larger indu trie are 

lo ated in Freehold R d Bank, and 1\'lata\\ an . 

The population of the o 1nty in 19'""0 wa 22- 27 and in 1960 ' a 

3 ~ 401 according to th n u Bur au. Th population increa e 

of about 4 per ent b t\ n 19-0 and 1960 ha been on entra ted in the 

urban area ; in 1960 the area contain d about 78 per nt of the popu

lation. The urban population incr a ed - percent ' h rea th rural 

population · dec rea ed about 12 perc nt from 19- to 196 . The grea ter 

part of th population i con entrated in the ea tern third of the ount . 

1 hi con entration oupled with an influx of _ million touri t during 

th ummer month ha mad the coa tal area th chi f area of ' ater u e. 

LI 1ATE 
The climate of Monmouth ount nerally moderate with warm 

ummer mild ' inter and an en ly di tributed a ra e month! rainfall. 

Table 1 gi e the climatic ummary for 23 ear of re ord at the on 

Bran h eather tation. 

High humidity occur frequently along the coa t and le frequent! 

inland. 'r ezin temp rature o cur intermittent! from ctob r through 

April. The average fir t fro t occur on ctober 17 and the a rage la t 

fro t o cur on April 2~ allowin an a era e row1n ea on of 1 da . 

The average annual pre ipitation i ~~.67 inche and the mean annual 

temperature i -2 .6 ° F baed on the compo ite re ord from t he v. ather 

tation at Freehold and Hook, and Long Branch. The raph on 

figure 4 how the a erage annual precipitation at the Lon Bran h 

weather tation in Monmouth ount). 
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Figure 4.- Annua/ precipitation at Long aranch, 1908-60 (from records of 

the U. S. Weather Bureov). 
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Table !.-Monthly and annual air temperature and precipitation at 

Long Branch, N. J. 

( 190 -1930) 

Long Branch 

Average Avera.ge 

monthly monthly Average Lowest High est 
air tem- precipi- monthly temper- temper-
perature tat ion snow fall atu re ature 

Month ( oF) (inch es) (inch es) (oF) (oF) 

January 31.5 3.73 7.0 -6 7-+ 

ebruary 31.2 3.44 7. -9 76 

March 39.4 3.5 5.6 6 83 

April 48.2 4.1 1.2 12 9-

May 
,.. 

.0 3.21 0 30 97 

June 67 .1 3.56 0 42 9 

July 72.1 4.39 0 48 102 

Augu t 70.8 4.44 0 47 9 

September 65.9 2.62 0 36 96 

ctober 55.4 2.82 T 27 91 

ovember 44.2 2.82 .2 13 81 

December 34.2 3.53 5.2 -8 69 

Average annual 51.5 42.32 27.0 
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SUMMARY OF GEOLOGY 

TRATI RAPHY AND 1 RU T R 

l\rlonmouth ounty i in the e\\ Jer ey tion of the Atlaz tt ic oa ta l 
P lain ph io raphic pro inc of the a tern nit d tat . h Atlantic 

oa ta l Plain province i underlain by uncon olidat d ro k of M ozoi 
and nozoic age. T h e trata oc up · a belt xt nding from Raritan 
Bay in l\1onmouth outh \\·e tward alon th Atlanti and .Ju lf 

oa t into ~Iexico . a t of Rar i an Ba , imi lar trata underlie 
part of tat n I land, on I land N e" ' ngland and the ap od 
penin ula. 

Th ount ar li t d in tab l 2, 
wat r-b a ring prop rti trik dip and thickne .. 

are adapted in part fr m W ll r ( 19 7) 
) . 

oa ta l Plain forma tion in l\1onmouth ount ar mann and 
ontinental edim ntar rock hi A reta eou and T rti ar 

a he ro k are ompo d ilt and la 
of gra l. Local l bed of i ron-cem nted and ton are 
pr nt . Thin depo it of Ia), and and ravel of uaternary a 
the older formation zn place . Th oa ta l Plain edim nt wer d -
po it d on an ro ion a! bed ro k u rface of I at Pr am brian ( ? ) and 
Tria i a e. 

The erod d edg of th 
trending nortl1ea t- outhv 
Th dip of the formatio n 

formation are ' PO d at th u dace in band 
t a indi ated on th ologi map fi au r 

ran e from 10 to - f t p r mil to the 
total thi kn a hown on 

combi ned kne 
fe t in the north'' 

in the outhea tern pa rt. 

and 
oa tal P lai n forma tion in rea 

tern part of the count 

HIT RY 

and 6. T h 
from about 

f t or more 

The fo li o' ing di . ·u zon ha b en modified from a r port by "z. 
and Ki.imm 1 ( 191,..). 

ore than 6 0 million ar a o, durino- th lat Pre ambrian Period 
th old t kno\\ n ro k underl ing l\rionmouth ounty '' r depo it d 
a and and mud in a g n line. The a umu lation of a r at thi kne. 
of rl in reated uffi ient heat and pre ure to form and -
tone. . hale. h e on olidated ro k were later intruded 

by i neou r k and alt red to form the nei and chi t of the Wi a-
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hickon Formation. Hov e er, 111 pa t yea r , the age of th Wi a hi kon 
Formation ha ben que tionabl . The age a 1gnm nt of late Precam-
brian ( ?) for thi unit i pr ferr d. 

A long inter al of ero ion or nondepo ition follow d and the late Pre-
cambrian ( ?) rock flat urfac . Then about 120 
:nillion year a o during th retaceou poch , the Appala hi an 
Mountain to the \ e t were uplifted and ea t ard-flo'A ing tream de · 
po ited and, clay , and gra el in the ba and along th coa t. 
After partial ero ion of the pper th 
fluctuate aero Monmouth our~t 

the re pective retreat and ad vance ea. reta ou depo ition \ a 
brought to a lo e in Monmouth aunt b a omplete withdrawal of 
the ea. 

An inter al of ro ion en u d, and the landward edge of the re-
taceou depo it were removed. The next ad an of the ea occurr d 
o er 60 million year ago during th Tertiary Period. Alt mating ero ion 
and depo ition continued throu ghout the period, and and clay and 
o- ra\'el were depo ited on the older reta eou material . 

The depo it formed during the pa t million year and tho now 
forming belong to the Quaternary tern . The b inning of thi period 
i known a the Plei to ene Epoch and ha been called the 1 lee Ag . ' 

and and gravel were depo ited in Monmouth ount during the Ice 
Age by melt ' ater from the glacier to the north. The uaternar 
depo it ince that time belong to the Re ent ene . 
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Table 2.-Geologic formations and their water-bearing properties in Monmouth County, N. J. 

~ 
~ ~ Dip (feet Thickn ess Average 

~ ~ ·c:: ubdivision W ater-bearinq properties per mile, penetrated strike of beds 
~ 

..., ..... 
~ southeast ) l (feet) ( north east ) 1 

~ 

c 
Cl) 

Alluvium and beach a nd and gravel A relative! poor aquifer. No drilled well reported 0-30 (.) in this material. - -
Cl) 

c ~ 
<1! 

E v 
c 

~ v 
<1! u Cape Ma , Pen auken, and Bridgeton 
::s ~ Fo rm ation (und ifferent iated) ield up to 6 gpm (gal lon per minute) to dome tic well . - 0-60 -

CJ 'Q) 

0.: 
"-· ::2 --Cl) v 10 70° c: -o c: 

ohansey Sand ( erie i debatable ) No well reported 
0-30 

Cl) c: v 10 thi formation . u <1! u u 0 -~ ..... :E 0 0.: 
N 
0 Cl) 

z c: Yield range from 15-1,200 from well water u ually conta in iron, v Kirkwood Formation gp m ; 20 60-100 70° 
~ u ulfide, and i acid. u 0 

c ~ 
<1! 

.... 
Cl) v 

[-. c: Mana quan Formation and v A aqu ifer; ield 12 gpm to dome tic well. 25 25- 100 55° (.) 

hark River Marl poor up to 
0 

c..tl 

Cl) incentown Formation 
um erou dome tic well tap thi and; y ield range 10- 50 gpm to 27 10-130 55 ° 

c dome tic well. 
v 
(.) 

0 
~ 

<1! 
Horner town Sand A poo r aquifer; domestic well . 55° p.. yield up to 5 gpm to 50 30-100 

R ed Bank Sand ( include the Tinton Yield range f rom 3-30 gpm to dome tic well ·. 33 30-13 5 50° 
Formation a t the top ) 

ave ink Form at ion Imp rt an t to dome tic con umer . Well yield 10 gpm or le 35 10-45 50 ° 

Mount Laurel Sand A ingle aquifer. Average y ield 10 gpm. Maximum yield repor ted wa 35 15 -85 50° 
Wenonah Formation 335 gpm. 

"' ::s 
u 0 Mar halltown Formation Not con id ered water-bearing in th e county. 37 30-5 0 45° 

"' 
Cl) 

0 ::s u 
0 ~ 

N v Cl) 

0 
u u Average yield 25 gp m. Maximum y ield reported 640 gpm. Average y ield 45 ° e En li htown Formation 39 3 6-150 

en 
~ to la rge-capacity ·well 410 gpm . 

~ .... 

~ u v 
a. 
a. 

Woodbury Clay 41 50 45 ° 

Merchantville Formation Both formation ac t a a ing le aquiclude. Not water-bearing. 42 50-60+ 45° 

Magothy Form ati on Sand are di continuou , and tbickne v ar iabl e. Maximum yie ld reported 40-45 25 - 175 40° 
250 gpm. 

R aritan Fo rmation Contains mot importa nt aquifers. Yield range 100- 1,400 gpm to large- 45-52 150-400+ -
diameter well . 

z 
I"-· < v-

I ..... .... c: 
~ ~ P-.<1! 
~r:Q v"L: Wi ahickon Formation No wells in this formation. 62 - -
p..~ ... .D 

"' E < ~<1! u u 

1Mi nard and 0\1 en , 1960, p. 9. 
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WATER RESOU RCES 

PPLY 

The water upp ly of Monmouth ount i d ri ed from urface tream 
and from round- \ ater re er ·oir b neath the urfa e. Th oa tal Plain 
trata that immediately underli the land urfac form ' ater-table aquifer. 

-aquifer in which the \\at r i not onfin d under arte ian pre ur 
ben een trata of lo"· permeability. The ' at r tab! aquifer r c 1v 
recharge from pre ipitation. l r ipitation dir tly n tr am o,·erland 
runoff of pre ipitation , and di char e of ' at r from the "·ater-tabl 
aquifer to tream a ount f r . treamAo, . H n pr ipitation i th 
our e dir ct or indir t of treamAm . 1 he Ion -term a annual 
pre 1p1tation i a m a u re of the total water upply of an area. Th 
av ra annual pr ipitation of -H·. 7 in he in th ounty i equi,·alent 
to 7r mil1ion alton of wat r per quare mil . A i<Ynificant part of 
the pr ipitation cannot b re over d for d ,. lopm nt however. be au e 
it i returned to th atmo pher b e aporati n and b) the tran piration 
of plant . nl y the pr ipitation that enter. tream or become round 
water i pot ntiall availabl for u . 

If the ' eight d a ra e di har e data for th <71 en 

in tabl i t pical of th 
drainage area in th count · th n about allon p r 
da ) i the a erag natural . tram di har ount) . Adju t ing 
for urface- ater div r ion , the a tual tr am di har e out of the ount 
in I - probabl \\a about 1- m d. tat Ia\\' r quire that ertain 
minimum Aov. b u tain d do\\·n. tream from an point of urface-water 
di er ion . Th total minimum tr amHo, out of l\llonmouth ounty 
required b Ia 70 m d. 

To det rmin the urfac -re. ervoir tora e capa ity that \\'Ould be re
quir d at an parti ular it in th ount to pro id a ertain u tain d 
yi ld r quire on ideration f th h drauli ontinuit) b tw n the wat r
tabl aquif r and om of th . urfa e- \\' at r bodie.. di cu ed later 
in thi e t ion a ignificant part of th tr amAow IS obtained a di . -
charg from wat r-tab l , aquif r . han ground-\ ater "·ith-
drawal from th ' at r-tab l aquif r th amount of di -
har e from th aquifer to th tream which in turn would inAu nee 

th rate of tr am A ow. Ho er if th \\'ithd rawa l ' er for non-
on umptiv u e within th ba in th re ' ou ld b littl hange in the 

annua l di charge. 
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Table 3.-Average discharge of selected tr am 10 Monmouth ounty 

Drainage systeml 

-;viana qua~ River 
ro wick reek 

' 1mm111g River 
Matawan reek 

Area 

(sq uare 

miles) 

+3.4 
83.6 

+. 
,.. 

6.1 

Average 

discharge 

(cfs per 

square mile) 

1.66 
1.'"0 

1.57 
1.66 

weighted average 
1. 6 cf per 

quare mile 

e fio-ure 2 for locat ion of ga 1ng tation . 

TILIZATI ;\l 

P riod of 

record 

1932-60 
1941-50 

and 
1953-60 
1923-60 
1933-54 

1 he total withdrawal of f re h \\·ater in l\lonrnouth ount during 
1958 wa at an average rate of approximate! ++ mgd. Ground water 
wa u ed at a total rate of about 21 .6 mgd and urfa e water at a rat 
of 22.4 mgd . It i e timated that total con umption during 1965 ' a 
63 mgd; about 32 mgd ground water and 31 mgd urface wat r ( . ]. 
Divi ion of Water Polic and upply). 

Surface Water 

Surface water in 1958 wa u ed by public water upplie at a rate of 
12.4 mgd and by farmer for irrigation at an e timated rate of 10.0 mgd. 
Public water upplie derived urface water from Jumping Brook hark 
River , Swimming River , and Whale Pond Brook, the diver ion from 
Swimming River con tituting about 84 percent of the total pumpage 
from the four tream . The surface water u ed for irrigation was up
plied chiefly by stream 111 the we tern part of the county. 

Ground Water 

The ground-water u age in 1958 repre ent an mcrea e of 18.1 mgd 
ince 1900. The chief ource of ground water in Monmouth ounty 

is well tapping the Raritan and Magothy Formations and the English
town Formation. Aquifers in the e fo rmations suppl ied 76 percent of 
the ground water in 1958. 
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Public water- uppl in tallation were the large t u er of ground ' 
and th upplied chieA hom 

and farm r pri ately o,, ned well include indu tri 
for rock or irri arion . In 19 8 publi 
per ent of the pre ent ground-\ ater 
per ent and irri arion and hou hold 

uppli a counted for about 61 
u 1n th count indu trie 2 
uppli 19 p rc nt. 

For thi report all known irri anon and publi - uppl well and man 
indu trial v; ll were i. ited and a ll a ailabl data on rnin g them ' er 
obtained. 1 wo hundred and fift hou ehold well al o were i ired to 
obtain repre entati e data n well of thi t) pe . 

Public Water Supplie 
Water for th ~ muni ·i1 alitie in :\lonmouth aunt) obtained 

from " 11 and tream .. '1 h r ar ~ publi uppli of ' hi h ~'-' ar 
dep nd ' nt upon grou nd \\·at r 1 upon urfa war r and UJ on a 
combi natio n of both. 'T'h _ pub! i . uppl ie furni h "'ater for about 7 
per ·ent f th population th r t depend in upo n pri' a tel owned ,,·ell . 

Th a daily · n umption b publi uppli 
million ga ll n. from ground n-at r and J ~.-t 

\\'ater in 1 ~ · th mbin d 
total "at r u d in th unty. 
,,. re authoriz d t withdra,,· a mu 

UJ plie. d v loped on J umpin Brook w1mmin 

Dome tic and Stock Supplie 
Hom and farm not rv d b publi 

O"'- n d ' ell . n th ba. i. of a ] -
the unty li 111 ar a ~ no er d b) 
a umed tha th 
dome ric u 

d about 1 .2 
from urfa 

of th 
Ollllt) 

,,·ater 
IV r. 

r l) on pri at 
+3 00 people 111 

tern . If it 
p r da)) 

of k and poultry probabl do not 

Industrial Supplies 
T he Monmouth aunt P lanning Board made an In entor m 8 

of all indu trie not . uppli d b pu bl i wat r y t m . lndu trial u 
of ground water wa at a rat of 4 . ~ m d in 19~ . 

Irrigation Supplies 
The d mand for water to irrigate farm land ha In rea ed rapidly 

in re ent yea r. The •ed ra l en u li ted 109 acre of land under 
irr i arion in Monmouth aunt in 19++. Th oil on ervation i tri t 
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li ted 15 37 acre a b ing irrigat d in 9. Ba d on dail plant 

requirement of 0.27 in h per a re during dr p riod , ''at r would be 
needed at the rate of 7 1 gpd to o r an a re of land or about 110 
mgd to cover the a irri ated in the of 

repre entati e farm in the count indi at that \ at r ' a withdra\ n 
for irrigation at an a erage rat of about 12 mgd in 1957, or about 
29 mgd during the irri ation ea on. f thi amount about 2 mgd 
wa ground v ater. For the purpo e of thi n-at r utilization in ntor 
it wa a umed that the amount of water u ed for irrigation in 1 ,.. 
'a the arne a in 1957. 

FUT R DEMA 

The ' ater demand of Monmouth ount i e p cted to increa from 
-+-+ mgd in 19'" to 92 mgd in 197 - and to 1 3 mgd b th y ar-
( l\Ionmouth ount Planning Board 19- p. 7). 
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GROUND WATER 

GEOHYDROLOGY 
The follO\ ing is a brief di cu ion of the factor go ermng the occur

rence and mo ement of ground water. For a more complete di cu ion 
of the ubject the reader i referred to Meinzer ( 1923) , Ferri ( 1949, 
p. 19 -226), and Todd (1959, p. 14-77) . 

Precipitation that enter the ground become " ub urface water." Sub-
urface water include all the water beneath the earth' udace; ground 

water refer only to that which i at or below the level in the zone of 
aturation where all opening in the rock are filled with water under 

atmo pheric; or greater pre ure. 

In l\lonmouth aunt , ground wat r occur 111 the pore pace among 
the individual grain of the un on olidated ediment that underlie the 
enttre ounty. round water occur in all the rock formation but not 
all the formation are important a ource of ' ater upply. According 
to their relati e \\'ater-bearing capacitie , the fo rmation are called aquif r 

(' ater-bearing) or aqu1 lude ( entiall non-water-bearing). 

Th aquifer erv a r ervoir and a tran mi ion ondui . 
The • hold ground water in ·rorag and th y tran mit it toward point 
of di harg in rc pon e to hydraulic radi nt . h n a new ,.., ithdrawal 
1 tmp d on an aquif r that i 111 quilibrium, the aquifer can obtain 
a n ·w quilibrium if th quantit of "ater '' ithdra n can b balan ed 
by an in rea ·e in re harg r decrea e in natural di harge. ntil uch 
a balan tabli. hed wat r i withdra\\·n from t rage. 

C1r und \\'ater o cur under wat 
fined) ·ondition ·. It i:- im1 rtant 
b au the re pan of wat r-tttbl 
that f arte. ian aquif r, and th 
d iff rent. 

r-tabl ( un on fined) or art tan ( on-
kno\ th ondition of o urren e 

aquifer to pumpin i cliff r nt from 
ffe t of dev lopment are there fore 

Wat r-table aquif r ontain ground wat r "'·hi h i und r atmo ph ri 
pre ur at the top of th . ant rat d portion. Th aquif r i ld '' ater 
from tara an I tran. mit th eff t of pumpin to other part of the 
aquif r l ' ly, b au e a 1 w ring of th h ad of ater in a water-table 
aquifer (a d line f th wat r table) repre ent. a tual drain in of water 
from par . 

rte ian ondition , i. t wh r relative! imp rmeabl confinin bed 
o erli and und rli an aquif r ·ompl tel filled with water under hydro
tatic pre. ure. 1 he ff t of a hange in the h ad of water cau ed by 
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pumping a well in an arte ian aquif r i tran mitted quickly to con ider
able di tance in uch a uifer . A lowering in the h ad of an artei an 
aquifer re ult not in drainin of wat r from per but in the queezing 
of a mall amount of water from fin -grained material and al o in light 
expan ion of the ' ater it elf. Th total quantit of th water rel a ed 
from torage per unit olume of th aquifer i mu h maller than the 
amount that can b drained from per und r "ater-tab le condition ; 
hence a lar er ar a of th aquif r i affect d in pumping at a i en 
rate. An art ian aquifer i ld water et r main aturated o long a 
th head i abo,·e the upper limit of th aquif r. ondition hange from 
arte ian to \\·ater-table at a pla wh n the head of water d lin bela\\· 
the upper limit of the aquifer at that place. 

\ here th head of water in an art ia n aquifer i abo'' th land ur
fac a " ell tappin the aqui f r will be a Rowing ,,. 11. 

In l\lonmouth aunt mo t of the ground \\ ater withdra\ n ha been 
tak n from th arte ian aquif r . l\lany dam . tic \\' ll O\\'n r withdraw 
water from \\·at r-tabl aquifer but their total withdra\\'al are quite 
mall compared to th total o-round-wat r \\'ithd ra\\'al . lt h uld be 

noted that an aquifer ma exi t und r \\·ater-table condition at one pla 
and under arte ian ondition at another. far a i kno\\'n the aquif r 
in i\1onmouth ounty o cur under \\'ater-table condition onl in their 
outcrop area . 

A ailable data do not p rmit a d termination of th a,· rag annual 
recharge to each of the aquifer outcrop area in ~lonmouth unty. 

tream- a ing tation are not located at aquifer boundarie o th ob-
erved Ao,,· an not ho"· the ba eAo, di charg from ea h of the aqui f r . 
n anal i of th treamAow in the :\lana quan Ri,·er at quankum for 

the period 19 2 throu h 19~0 indicate that th av rag ba eflo, di.charge 
from the water-table aquifer in that ba in probabl i in exce of about 
0.-- mgd per quare mil . rl he aquifer that contribute directly to th 
tream in thi ba in are primarily th Kirk\\·ood Formation and the 

Vin entown Formation . ] h e timated aYera e ba eAow di charge for the 
period l\lay throu h ctober of each ear from 1932 throuo-h 19 - ' a 
u ed to compute the minimum average daily ba eAo, di harge for that 
year. ertainl thi method i not valid for d t rmining the a rage 
ba eAow condition , but the value obtained i a co n r ative e timat · of 
a erage daily ba eAow di char e that ma be u fu I in makin e tim ate 
of the amount of ground wat r available from aquif r that oc ur und r 
water-table condition in the county. Thi b au e the Ion -te rm r -
charge to the water-table aquifer mu t be at l a t a reat a the long-t rm 
ba eAow eli. charge if precipitation i the only . ource of rechar e. rl hu 



the lona-term ba eAo \ di char e 
to the e aquifer . 
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a con er ative e timate of the recharge 

um1n that the a ra e ba eAo\\ charact ri ti of all aquifer that 
o ur under ater-tabl ondition om ,,.h re in the count are t pified 
b the ondition in th 'lana quan Ri er draina e area an a era e of 
in e e of .~~ mgd per quar mil of aquifer out rop area i di cha rged 
from aquifer · to tr am in l\1onmouth ounty . 1 hi r pre ent ground 
water that th a uifer uld not tran mit a\\ a from the out rop ar a 
und r the radient that pr ,·ailed from 1 3~ throu h 19-0. Wid pread 
J v lopment of th c aquif r in and nea r their outcrop area ould 
re o,·er mu h f th ' ater n \ di har ed b) the e aquif r . u h de
velopment would d r a e the ba Ao"· to the tr am . Th " ater u e 
,·ery lik l will not b nti r I ' on umpti,· · h n e a er tain p r nta e 
of the round ,,·at r withdrawn will be returned to aquif r or tream 
in th c unty. ev lopm nt downdip from th out rop area al o ould 
r ov r om of th water no\ di har d a ba flow b) reatin t per 
gradi nt from the part. of the aqui er th at recei,· re harae from pre-
IPitation . 

The aquif r 111 the J~ arita n and ?\Ia oth ' formati n probabl) on-
tribu e. littl r n water dir tly o tr amAow in th count becau e 
pra ticallv all th ut ·rop tlr a f thi. aquif r i out id ~VI nmouth 

ounty, an I th co nfinin g b d. ,. rl) ing it within th unt ar of lo\\· 
permeability ;md cou ld not l ak mu h war r upward into th tr am . 
It ha: been th mo. t pr clucti,· aquif r und rlying " Ionmouth ount . 
:\I rc wat r \\'a· pump d rom thi aquifer in 1 - t than \\'a ' pump d 
I rom all th o h r a qui er: under! ·ing th unt) . Th 01 timum yi ld 
f thi aquif r in the cou nty i. dep nd nt on the di tributi n and int n it 

of cl vel pm nt in other part of th oa tal Plain. L o it d pend on 
th · ext nt of . alt \\·at r in th aquif r land,,·ard fr m wh re it o ur in 
th aqui f r und rl) ing th tlanti ean. ntil mor i. kn wn about 
rh extent of thi alt water, d v lopment of th aquifer hould pro eed 
with aution t a . u r great . t p rmanen y of xi tin Ul pli F r quent 
. amp ling of outpo. t w II i on m th d f d t ctina intru ion f alt water. 

Record f Au tu at ion. of th water tab ! throu h ut th oa tal Plain 
. ho,,· that !itt! r char from pr ipitation ak pla e to th aquifer 

during th ro \\ ing ea. n. H n e, durin th growin 
the pre ipitation i tran. pi r d b 

. u rfac and u ed to re. t re th oi l 
tab[ . Fi u r 7 h ' 
Morr II \\' ll and fi ur 

Hul art and ?\Iorr ll w ' at r I 

mu h of 

th land 

111 th 

m e 1 -t Jn th 
\\ ell ar not ap-
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Figure 7. - Average daily water level in the Morrell well 1923-54 and 
average monthly precipitation at Freehold 1905-54. 
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Figure 8.- Hydrogroph of the Hulsort well and Morrell well ( 1943-60 ). 
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preciabl 
well hown on fi u r 
Rem on and Randolph ( 1 - p. 
of the water-1 el Au tuat ion and tr nd 

the Hul art and 
(] 4 p. 

!lorrell 
7) and 

b · fi ure 7 althou h th month! pr ipitation during jul 
ptcmber i for the winter month (with 

of March) '' ater le lo" r during 
ummer month than 1n the \\inter m nth . fo t of th recharge 

to the aquif r take pia th non ro\\ mg ea on \\·h n the 
c aporation and are at a minimum. hu the total 
annua l pre ·ipitation i not a ianifi ant an indi a or annual aqu ifer 
re har e a th pr ipitation that tak pla durin a th norwrowm g 
ea on. In tob r to lat 1 ril on titute th non ro ' 1na 
a on or prin ipal aquif re har e p riod . Th pr cip itati n durin the 

~ o mber th.rou h pril period at reehold i about in h . Thi 
va lue probabl 1 a rea onabl approximation of th a' ra pr ipitation 
in th county durin the non rowin a. on. 

Th wa r-1 l Au tua ion hown in figur ( r A qua lita-
tiv ly, the re lation hip of aquifer r charg ancl di . charg ar a Im-
mediately n ompa. in the particular ob. n ·ation \\·e lL. wa cr-
leve l trend indica te a p riod ' h n aquif r r harae x eed 
char e. d dinin g water- ! ,. I re nd inclicate a p ri d wh n aquif r 
r char le th an aquifer di . char e. on. tant \\' ater-1 ' I trend 
indica te a period durin whi h aquifer rc har and di: har e ar qual. 

The round -water I ,. I al o ind i at , at I a qualitati,· ly, th 
round-\\·ater di char from the water-tab! aquifer to t ream. . l round-

v,· at r di char e to tr am r lat d t th po it io n of th '' a r table. 
In eneral, th hi h r th mean '' at r-tabl level, the hi gher ' ill b 
th round -water di char e to tr am . Th u if the \Yat r-1 ,. I change. 
in the Hul a rt and . ! orr ll \Yell can be con id red indi ativ of hangc. 
in the m an ' ater-tab le leve l in the count) their ' ater-1 · l Au tua t io n. 

Aect the relative a ona l ' ariation 111 

The quantitati' e i nificance of round-wat r di char to 
r Ae ted b th hape of the Aov.:-duration ur\' . ho\\·n on fi 
Row-duration cu rv i a umulati e frequen y cu r e that how th r-
centa of time during \vhich pecified di charge ' ere equa l d or x 
111 a en period , irre pective of hronolo i ·a l quence. Th ur for 
the t\ o tr am repre ent condit ion a the occur in ea tern and w tern 
Monmouth ount . A ording to earcy ( 19-9 p. 22) a un·e v ith a 
Ratten in g lope at low di char e indi ate a large amount of perennial 
. tora e. In the oa ta l P lain thi perennial torage probably i mo tly 
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Figure 9. - Duration curves for daily flows, Crosswicks Creek at Extonville (1941 -51 , 

1952-57 W.Y.) and the Manasquan River at Squankum ( 1932-58 W .Y. ) 
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ground-"' ater to rage. n . thi ba i 
a lar amount of di har e from th 

complem nt a ba Ao anal 
a quan Ri r that ind i ated that at 
wa d rived from ba Ao,. di har 

F 1 110 TH TY . ]. 

the tr am 1n th ounty re ei e 
ground-v at r r er oir . Thi con-

of th tr amAo, 1n the Man-
l a t of the tr amA ' 
from war aquif r . 

R harg to an aquifer in th f rm of tak pia e wh 

nera liz d pi zo-
m tri map ar mo t of maj r aquif 
111 th 
111 ] -9. 

ondition for a hort period 
the pi z m tric map \\' rc 

bra ined in produ tion '' II . 
to di ontinue pumpin fr m 
p riod a pra ti able pr ior to a 

a 
le ted p riod of a fe , day durin()" \\'hi h 

throu h ut th ount . Th ' at r 
had di-

pi z metri map u t in a v r n ral mann r 
th ar a of appar nt re har e and di har(Ye and dir tion of round
war r Ao, . 

far a kno\\:n ea h zo n of abo 
th ounty i permeabl to a rtain d nly a fe , data 
arc nvn ilnbl n th p rm abi lity of on. i. t primari l of 
la 'ey materia l . l\luch more inf rmation p rm ab ilit f th 

aqui lude i n eded to a i t in pr dictin ,. ith r a nable a ura the 
effe t of future round-\\'ater de lopm nt and the pra ti al 
yi ld of exi tin or pr po d \Hll in an pani ular aquif r. 

R liab l alue of th p rm abi lity haracte ri ti of the aqui I 1d 
are needed in order to determine the i nifi anc f erti al mat ria l 

1 aka between aquif r . he need for detai led data on the har-

horizon tal 

wh re 

reAe t d in the fo llo\Yin fo rm ula '' hich i a ariati n of 
Aow between t o aquif r throu h a erie of e ntially 
of cliff r nt permeabilitie 

h A 

h = difference in total head b nveen top and bottom of the z n 
of materia l eparatin two aquifer , in ft 

A = area o er "' hich leakage occu r in q ft 
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b1 + b2 + .............................. + bn = total thickne of zone eparatin 
two aquif r 

b1 = thickne of 1 t la er, in ft 
P 1 - permeabilit of 1 t la) er in gpd per q ft 
Q = ertical 1 aka e bet\ een two aquifer m pd 

It hould be noted from thi eq11ation that if th permeabilit · of the 
Ia er of lowe t perm abilit uffici ntl y mall r than the oth r th n 
the permeabilit and thickne of that Ia) er "·ill eff ti l control the 
rate of ertical leakage through the entir en of Ia er . To iUu trate, 
thi point con id er the folio' in g h path tical ituation. 

Two aquif r ar eparated b a zone 10 feet thi k coni tin of 6 
feet of ilt and e era l thin cla Ia er with a cumu lati e thickn of + fe t. 
The perm abilitie of th ilt and lay ar .6 and . 0 I gpd per q ft, 
re pe ti 1 . The ve rtica l leaka e formula indi at 

actual 

_ _h_A 

96 + 
0.6 

4 
0.001 

_h_A 
4160 

uppo e that the ample co il ted and ana lyzed for penneabilit ' er only 
fro m th ilt part of thi zon and that it wa a umed th at be au e mo t 
of the zo n co n i t of ilt the ffe ti e perm abilit of th 10 -foot 
zone probabl) i qual to the permeabilit) of th ilt . 111 thi infor-
mation th verti al I aka formula indicat 

h 
-· 

e timated 100 
0.6 

T hen not that th timat d v rti al l aka V\O Uid b about tim 
th a tual erti al I aka b t\ e n the aquif r . bviou I rror of thi 
rna nitud auld r ult in mi. I adin nclu ion r ardi n th i nifi an e 
of ve rti al I aka 

Thu if an aquiclud 
terial that would b xp t d t ha 
ability a rea onabl re i iabl e t imate 
requir (a m n 

11 of th I a t r. P rm abilit ' analy e 
e t that their perm abilit rna va r i nifi antl 

of thi appar nt var iabilit the relati el 
mall number of ample that ha e be n ana lyz d for permeabilit annat 

be depended on to repr ent the aquiclude ad qu at ly. 
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Pumpin the 
aqui lud are pref rab le b 

cha ra t ri tic of 
amp! d i large 

and the alue of ffecti p rm abilit d t rmined r pr 
o er a lar e area. B au m of the e method ha 
only ery recent! r there ha be n littl opportunity to appl 
te t data in thi area. 

aquiclud 
de eloped 

them to 

An aquifer al o an be r har d b \\ at r from 
a tream " ith "·hich it i in h drauli far a kno\ n, the 
natural ground-,,·ater radient, in th outcrop ar a in th ount are 
to\\•ard tream . Pumpin ould reY r th e radi nt 111 om place and 
'" ater from the , tr am would be indu d into th aquifer . practi al 
ad anta e for locatin a \\ ell near a tr am "ith ''hi h it ha h d rau li 
onn tion i, that th dra\\·do,,·n r quired for th w II to ha' an · par-

ticular yield i, I than the drawdown that oth n i wou ld have been 
needed . 

H1 R 
o ffi ient: have been formu lated to de rib the abi lit of round -

wat r r r 01r to tore and tran mit ,,·at r. T h mot important of 
the e are th c ffi i nt of p rm ability tran mi ibilit , and tora e. 
The mo t pra ti al application of th o fficient ar : ( 1) predi tina 
water-Je,·el trend · ( _) locatin and pa ina "' 11 ; and ( ) . timating 
the Lan ( 1 61) di cu e the pacing of w ll . 

Permeabilit) r Ae t the ability of a material to tran mit ' a er , and 
the coeffi ient i a mea ur of the permeabilit for a i en mat rial. 
Tran mi ibili y or the coeffi i nt of tran mi ibi lit 1 a mea u r of the 
abi lit of a round -\ ater r n oir to tran mit '' ater. Tran mi ibility 
i a produ t of the permeabilit and th aturated thickne of a round -
\Vater re er oir. T he oeffici nt of torage annot b 1 n a , impl 
ph) ica l inte rpretation but an under tand ing of it ignifican e ·ar be 
ained from the definition . 

The e term may be defin d a folio ' : 

Coefficien t of permeabilit) .- T he rate of Ao rn ga llon p r da at 
a temperature of 60° F, throu h a ·ro - ectional area of 1 quare 
foot und r a unit h drauli radi nt . If thi co fficient i det rmin d 
in th fi ld at a temperature other than ° F, it i alled th fi ld 
oeffi i nt of permeabi lit . 

Coefficien t of tran 111 issibiLity.- The rate of Aow of wat r at th 
pre ailin g \ ater temp rature in allon per da , throu h a erti al 
tr ip of the aquife r ] foot wide e, tendin g the fu ll aturated height 

of th aqu ifer under a unit hydrauli grad ient. 
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.Coefficient of storage.-The olume of water relea ed from or taken 
into torage per unit u rface area of the aquifer per unit chan e in 
the component of head normal to that urface. 

In field practice, the o fficient of tran mi ibility and torage are 
u ually determined by an aquifer te t and the a rage co fficient of 
permeability i computed b di iding the tran mi ibility b the aturat d 
aquifer thickne . The value of the oeffi ient determined for one te t, 
e en und r id a l condition do not permit a quantitati e aluation of 
the entir aquif r. Rather a rie of te t throuahout the aquifer i 
ne e ary for more omplete e aluation. Th ideal ondition r quired to 
determin accurate! the oeffi ient b aquifer te t u ua ll cannot be 
fu ll met in th field. The va lue d termined under th nonideal on-
clition er e a omparative indice and permit onl) a miquantitati e 
eva luation of the aqu ifer. When aquif r t t ha not been made in an 
ar a it rna be u efu l to obtain a rou h e timate of the coeffi ient of 
tran mi ibilit from the p cifi apa itie of production well . The e and 
oth r ( 1963 p. 31- 3 ) indicate hov. th co ffi i nt of tran mi . ibilit 
can be e timated from the pecific apa ity of a well. 

For mar ompl te di cu ion of eneral 
reader i referred to Ferri ( 19-+ 
or Bruin and Hud. on ( 1 "'"') . Hantu . h (1 6, nt 
an ana ly. i of the r pon. of an aqui f r b ing r -
plcni hm nt and l akagc from O\. rl ying and und rl) in aquifer.. 

V R BY vV • L 

Con truction 

\ ll th hi f m an of re o nng round " ·ater and obtaining 
data for th round-n-at r r our of an ar a. n und r-

of th principle of w 11 c n tru t ion and d v lopm nt i 
th r for , t all pro p ti,· u r · of round ' ater. The ba i 
of on. tru tion and d v lopm nt app l t all w II , but method 

ar d pend in on th lo al logy and t 1 ograph). 

f eth od .- a hoi r haft unk into the arth to 
obtain round Ia ifi d a ordin to th method of 
con. tru tion a d ri en and drill d. Io t grou nd -
\ at r uppli in Monmouth du drilled, or 
driven " el l . Bri f d cription. and d ri n \ ell folio\ ; 
mor 01111 I t di u. ion of th t ' I e 
Tolman ( 19 7 p. 92-4 ) and Todd ( 19-

of w ll an be found in 
p. 11 -1 9). 

Dug w Lis.- The e are large-diam ter ,,, II con tructed b hand tool . 
Th y are ommonl le than 40 f et deep in .. 1onmouth ount . 
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The demand for ' at r 111 recent ear ha e ceed d the yield of 
mo t dug well ; mor o er the danger of pollution ha au ed the 
u e of dug ' ll a a our of uppl to d lin gradually in pa t 
year . 

The two main ad anta e of dug ''ell are: ( 1) th utilize water 
from all water-b aring formation pen trat d and (2) they p rmi t torage 
of con iderable quantiti of ater available for imm diate u e. The di -
ad antage ar : ( 1) the ar u c ptibl pollution (2) con truction 
depend on a relati el hallO\ ' at r tab! and formation that yield 
' ater ea il and ( ) the can b e tend d enera lly on! a few feet 
belo the water table and rna o-o dr during dr ught. 

Driven wells.- d ri en ' ell i on truct d b dri ing a pointed 
creen called a dri p int into a " at r-bearin formation . The 
creen i on the end of a trin of 1 ~ to 2 ~ inch pip and i dri en 

by a mau l or a h a w i ht alternate! rai ed and dropped. In 
eneral,_ thi t pe of well uti li ze hallo' ' at r-bearing and or 
ra el, but can b d ri en to d pth f mor than 10 feet depending 

on the material t be p netrated. 

Althou h th re are numerou limitation 1n the on tru tion o a dri en 
w ll it off r ub tantial i ld at l v c t . 

Drilled wells. - Th re are man modified type of drilled \\" ll but 
the t\ o mo t common a:-e cable-tool ( percu ion ) and h d raulic 
rotary v ell . 

A rotar well i drilled b the rotation of a cutting bit n the bottom 
of a tring of drill pipe . The hole i kept open by circu lation of liquid 
mud which al o r move th drill cutting . The ' ll pipe or ca ing 
and creen are po itioned after the drillin ompleted. H drauli 
rotary well in the county range from 4 to 36 inche in diam t r and 
have been d ri !led to depth of more than 1, 00 f et. 

The cabl -tool method u e a bit which i a lternate! rai d and dropped 
to excavate the hole. The utting ar remo ed from the hole b a bail r 
or long pipe-like bucket . In and and imilar material , the well a 1n g 
mu t be d ri en down a drilling proceed to prev nt a ing of th ide 
of the hole. Th creen i in tailed after the aquifer i reached. abl -
tool ' ell in th cou nty range from 3 to 12 inche in diameter and ha e 
been drilled to depth of more than 1 300 feet. 

Compared to other method of w 11 con truction cable-tool and rotar -
drilling method are fa ter, can go to greater depth , and can produ e 
well that yield much larger and more reliable upplie of ground water. 
Both method require a water upply during con truction. 
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Rotar and able-tool drilled ' ell are b far th mo t important typ 
in Monmouth ounty; rotar ' ell are mo t numerou among indu tri 
public uppli e and irrigation wat r . tern . 

W ell re ns.- evelopment of mo t ater-bearino- formation 111 Mon-
mouth aunt require in tallation of a ,,·ell creen . The r en alia' 
an n elope of and or gra el to form a the ' 11 i pump d and urged 
and maintain the nv lope after d elopm nt. The and n elop rad 
from coar e t to fine t JZ awa from the reen. The env lope 

dev lop d b remo in the fine material urroundin the reen to 
produ an arran em nt of coar e particle that be t fit the ,,·e ll cr n. 

ur 111 i the hief method u ed for de elopin reen "ell . Th cr n 
ize openin i det rmined b th rain iz and di tribution of the ''at r-

bearing material. \Vell creen information an b obtained from r en 
manufacturer . 

perific Ga;){lcit) .- Th p ifi capacit of a well i the rate of i ld 
per unit of d rawdO\ n; neraE pre ed in pm for each foot of 
water-!e,· I drawdov;n in the well. 1 he p ific capacitie of ,,. ll that 
are n t lo at d lo e to eohydrolo i boundar i of an aqu if r ug t 

ibi lit · in th ar a of the 

may 

a " II not I at d near an aqui f r boundar 
th effi i nt of tran mi ibilit of th aquif r n ar th 
. p ifi c capa i y i al o aff ted b) , amon oth r thin g on-
:tru tion and d v lopm nt o ffi i nt of . tara e and the part 

f th aquifer th ' ll r en d in . 

H • r..11 L FT R NO WAT R 

olo and limat of an area lar determine the chemi al 
and ph ical of th round ' at r and ther for it u -
fulne a a wat r uppl . Th mineral matter ontain d in ground \\'ater 
i di . ol d principal! from th ro k and oil \vith ' hi h th " ·at r orne 
in ontact. Th refor hange 1n dir tion and rate 
of m v m nt of ground wat r can ariation in th qualit of "' ater. 

1 hi tion 1 r ent. a th ult of h mical anal e 
of water ampl from 76 aunt (Jablon ki 1959 
19 0). Raw '' at r amp! v ere tak n treatm nt u uall remove 
or reduce . m ch mi al on titu nt . n are rounded 
ac ording to th pra ti of the ur 
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Ground ' ater in 
(part per million) 
dome ti irri ga tion 

affe t th 

than 400 ppm 
at i factory for 

. Th min ral on tituent 
r for mo t purpo. e are iii a 
bi arbonat u lfate h lorid 

n ulfid . I o, n that fo llow , 
electri al ondu tancc p and ba terial pollution 

are on idered . 

Individual Constituent 

ilica ( i 2 ) .- ilica in water app ar to ha\' little ff ct on human 
b ing li ve to k fi h or plant li fe. It i of hi nc rn to indu trial 
u er. e pe iall) when th ,,·a ter i to b u. d for boil r , b cau. it 
contribute to the formatio n f a hard al that pr nt. the rapid 
tran fer of heat. ilica con entration. abO\·e - ppm ca n a lin g, 
,·en at. op ratin 1 r u re a. lo"· a 1 -o p und 
ili a in \ ater an b remo ·ed b) treatm nt. 

Anal) e of t!onmouth ounty round water indica te that ilica ranoe 
from a trac to +- ppm; of the 76 . ample contai ned bennen 10 and 
~+ ppm. 

I ron ( F ) .- one ntration of iron , or of iron an I man o-a nese to
ether reater than .3 ppm are obj ti nab! b cawe the war r 

tain fi . ture , uten. il and fabric . Iron and l\Ian o-ane al:o giH 
th water an unplea ant ta. te. ~Ian indu trial u· ann t t lerate 
more than 0.3 ... ppm altho ugh . ome can tol rat almo. t non at all 
and other an tolerate a mu h a 1 ppm. Th U. ubli alth 

ervic rinkin Water tandard ( 19 ~) recommend a limit of 
0.3 ppm of iron for drinkin water. 

Iron i. common ly treat d b hem ica l or a rati n t au e pre ·lptta-

tion. The iron pr cipitat 1 then remo ed eith r b fi lterin ttling 
in tank . Dome tic treatm nt unit on the market will r m v 

a 10 ppm of iron at a rate of pm (gallon per m1nut J reater 
rate of Ao, can be uc e full mor than n un it. 

Iron in amp le of round water from ~lonmouth ount 
0 to 33 ppm. nl 9 of 76 amp le ontain d ppm or le . . 

Calcium (Ca) and magn e ium (ll1g). - !though 
ne 1um ar on l li htl y oluble in pure water 
carbon dioxide di olve thee I ment from ro k 
of the hardne of wat r i au d b alcium and 
1 he e con tituent al o tend to form boiler ca le. 

al ium and rna -
'" at r ntaining 
and . oil . :\Io. t 
rna n ium alt .. 
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al ium ran ge from 1 .-+ to -tO ppm and magn ium from 0.2 to 1- ppm 
m 41 ground-water ample from l\Ionmouth ounty. 

odium ( a) and potassium (K) .-The ompound of the. e t\YO 
metal are pr ent in all natural water and ar not harmfu I to 
animal life in the concentration aenerall) found. Howe\'er , con-
entration reater than to 100 ppm ma au foaming in team 

boiler when a . ociated with bicarbonate. Irrigation water that 
contai n hi gh concentration of odium . alt may au e the soi l to 
be ome I permeable. 

According to 2 ample 1n which odium and pota. 1um were de-
termined odium ran e from .9 to 1 ppm and pota. 1um from 1. 
to 9.0 ppm. 

Birnrbonatc ( H ) .-Bicarbonat 111 mod rat c nc ntration. has 
little effect on the u efuln of water for mot purpo. . Ri arbonat 
alon \\·ith carbonate ( ; ) i ported as a lk a linit~ · 

and expre ed a. calcium carbonate :~) . 

The cone ntration of bi arbonate in grou nd \\·ater te ted in :\Ionmouth 
ount) range from 0 to 1 + ppm; thi not on ide red ex e. ive. 

ulfntr ( 1). - \Vat r onta1111na more than_- ppm of ulfatc 
may ha\' a laxatiH effe·t \Yh n u ed for drinkin . ulfate in \\·a ter 
that contain. ca l ium and rna ne ium tend. to form a hard . al 
when u: din boiler. , and may 111 rea th o. t of . oftening the 
water. 

The , ul fate on 
I ' low- le .. than 

ntration 111 round water te, t d 111 :\I nmouth 
( ppm- an I thu i of no parti ular on equen 

ounty 

Chloride ( L ) .- hlorid i noticeab l to th ta te at on ntration · 
of about _ -o or ,) ppm \\"hen pre nt a. odium chlor ide, althou h 
concentration of 1 0 0 ppm ma) be . af for drinkirw. hlorid 
tend to ac ·elerate corr . ion in pipe , b iler and oth r fixture. , and 

injuri u. to p. \\ h n pre ·erH in e . i\'e quanti tie . 

Th 
ounty 

and nly 

oncentration f ch lorid in arou nd \\'ater te ted 111 
IS en rally low. rl h ma, imum OllC ntrati n \\·a 

~ . ample. ·ontain d mar than ppm. 

:\Ionmouth 
1 + ppm, 

Fluoride ( 1·) .- Fluoride ff t. 
it produ . (Dean, 1 • ean and oth r , 1 
111 exce .. of 1. ppm may au e perman nt mottling of t oth name! 
\\hen pre. ent in \ ater u ed for d rinkin by ro\\·ing children. \ Vhen 
pre. ent in on entration. up to ab ut 1 ppm, Auor ide ha be n . hO\\·n 
to I . en th in iden e of tooth d ay in hil d ren . 
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The con entration of Auorid found 1n around water t t d in Mon
mouth aunt i 0.6 ppm or 1 

itrate ( e eral part p r million of nitrate 
indi ate the po ibilit of or ani p lluti n. Wat r ontaining more 
than about 4+ ppm of nitrat rna au infant ano i (' blue-bab · 
di ea e ') if u ed in infant-feedin formula · the cau ed 
by methemoglobin mia (I\ ax y, 1 ,... 0). l\lany indu trie cannot 
tolerat more than a few part p r million of nitrate in proce ' at r. 

ne ample (well D 7 ) . how d ~ ppm of nitrat but analy e 
from other ' ell t ted indi ate one ntration of I , than 1 ppm. 

!-!ydrog n sulfide (H_ ) .-H dro n ulnd impart a 'rotten eg ' 
odor to ' ater. Becau e it i a . pecial ampling method are 
nee ar for analy i , and no te t \\'ere mad for H 2 ; ho\\ ever 
it i common in ground ' ater from the Yirk\\ o d ormation in 
Monmo~th aunt . 

Dis olv d olids.-The on ntration of di .. olved olid. i an index 
of the total min ralization of the \\'ater. on entration up to about 
-oo ppm are u ually n id r d ati fa tor for drinking. iv tack 
tolerance are higher but e trem ly variable ranging from about 
3,000 to 1- 000 ppm. e\ indu trial proce e "ill permit m rc 
than 1 000 ppm of di ol ved olid . In ~ ' J er ey round wat r
are 10\ to moderate in di ol ed olid . i oh·ed . olid rano- from 
21 to -+ 7 ppm in the ground water ampled 1n :\1onmouth 
of + 1 ample from Monmouth aunt 9 
or le . 

Other Determinations 

pecific conductance.- pecinc condu tance i a m a ure of th ability 
of \\·ater to car ry an ele tric urrent and thu i a eneral indi ation 
of the content of ionized on tituent . The pecinc onductan mu l
tiplied b about 0.6 to 0.7 gi e an approximation of the di . oJ,· 1-
olid content in part per million. Thu , relatively rapid n ld d -

termination of pecinc conductance can be made and con rted to 
a fair! reliable e timate of the di olved- olid ont nt. 

Specific conductance i expre ed a reciprocal ohm 10 · (mi romho. ) 
at 2-o and range from 36 to 360 micromho in 62 amp! of round 
water in Monmouth ounty. Thi would indicate a range of approxi 
mat 1 25 to 252 ppm of di ol ved olid . 

Hardness.- The hardne of wat r 1 commonly indicated by the 
amount of oap required to make a lather. Hardne i mo t com-
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manly .'pre ed in an anal i a ca lcium carbonate ( aC 3 ). 

alcium and magne ium alt are the prin ipal con tituent cau ing 
hardne . The tol erance for hardne in mo t indu trial use rang 
from about '"0 to 2 -o ppm but orne allov on! a few part per 
million. Wat r can be treated to reduce the hardne , and e ·era! 
effecti dome tic oftenin unit are on th market. 

Water i (Yenerally on id red oft to 60 ppm moderatel hard ben een 
61 and 12 ppm, and hard abo,·e 12 ppm. f ample te t d from 
l\Ionmouth ounty, -+ had a hard ne of 6 ppm or I and 9 a hard
ne of b t\\·e n 61 and 120 ppm; the total range \ a from 4 to 260 ppm. 

p/1. - The pH of a .o lution i · a mea ure of th effect ive hydrogen-ion 
con ntration. Water havin a pH of 7. n utra l ; Ie than 7. , 
acidic; and more than 7. alkalin . \1 at r hav in (Y a I ,,. pH may 
on·ode pip and that ha ,·in a pH below -t.O u. uall h a ~ a our 

ta te. l'he minimum pH for boi ler-f ed water i .0 but a low r 
pH i uitab le for many oth r indu trial u e . Th optimum pH for 
irri (Yatio n wat r depend on the rop · to be O"ra \\·n and the ph) ical 
and ch rni a! propertie of the oi l. 

In ~Ionmourh ounty th pH of the ground wat r te ted ranged 
from .9 to .9, \\'ith the majority of the ,·a lu fa llin (Y bet\Yeen 6 and 

Bacterial j>ollution. - Thi i not a prob l m in mot o-round-wat 
. upplic. bccau e h water i · filtered naturall · in it mo ,·ement throu h 
th f the ro k. 0\\'e \·er nl tration ma be in omplet 
in ome in. tan a in the ·a of a duo- " ·e ll lo at d very clo e 
to a · . po l. The decamp sition produ t of or anic matt r may 
a l o cau.e ·eriou poll uti n in an. typ of aquif r, be au e the.e 
material are in . olution and not r m vable b) fi ltration. Th tate 

epartm nt of H ealth make tc t for ba t rial pollution in all public 
upplie and ha. e. tabli: hed all owab le limit on ba t ri a ont nt. 

T emperature.- round wat r mai ntain a ra-
ture throu hour the y ar and in th nr t ~ land urfa e 

about qual to th mean an nu al air t mperatur . Wat r th at 
oc ur. at greater depth. u ua ll how an m rea 111 t mp ra tur 
that corr . p nd. to the in r a 111 arth temperature ' ith d pth. 
Th ra n e of o-round-,,·a t r temperature in th county ' a::, -7°-7~ ° F 
at d pth rang111 from 1 -o to 1 100 feet re. p ti el . 





WATER-BEARING PROPERTIES OF THE 
GEOLOGIC FORMATIONS 
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The formation underl in i\Ionmouth ounty conta in evera l wat r-
bearing zo n or aquif r . The aquif r in th Rari tan and . I a othy 
Formation and the n li brown • rmation _ upplied 76 p r ent of th 
total 19~ ground- \\·at r di" r ion. qui fer. proYidin the remaining 
2+ per ent oc ur in the W nonah Fonnati n and :\I ount Laurel and 
the Red Bank and th Vin · nto\\·n Formation and th K irk\\·ood 
•ormation . 

Th aquif r are r har d b~' pre ipitati 11 on th ir out rop ar a. and 
111 om akaa from adja ent aquifer . lnd r natural 
condition round-wat r di. char o cur. alon tream that ro the 
outcrop area . o" · ,. r, pumpina c uld re,·er the natural round-,,·ater 
gradient to tream and indu ,,·at r from the tr am into th aquifer . 

t th place. the , tr am \\"Ould b :our e. of rechar to the aqu ifer. 

For the purpo of thi r port th out rop area ea h aquif r ha. 
be n a . umc l to be the maximum ar a o,·er whi h that aquif r ull 
rec iv r hara from pr cipitati n. Part f the wat r fa ll in on adja ent 
format i n con id red to be aquiclud migrat · nrland to ult imat I 
re har Y th aquif r_ . Thu-. th ff ti,· intak ar a of th aquifer · 
probabl y ar great r than the aquif r utcr p ar a . . 

ln thi . r p rt , aquif r thickn of any parti ·ular rmati n rep-
re. en cd by th umulati\'e thi kne f ,,·hat are b lie,· d to b the water-
b ar ing zone: in that ormation . It ha b en a urn d that r iona ll ) 
the.· different zan . ar hydrauli ally nn ted and a t a a in le aquif r. 

I o it ha, b n a.··um d that the wat r in th outcrop of ach a qui f r 
oc ·ur: un ler wat r-tabl ·ondition . . 

T <\I- · pp R R •T 

Raritan and Magothy Formations 

e lo ~' 

RI · 

Th Raritan Formation and ::\I agothy F rmati n ar 01111 o d of and 
interb lded with lay. Th Raritan Formation li unconformabl) on 
an roded b drock urfa of gn ·i, and . chit of late Pr ambrian( ?) 
a and i. un on formab ly o,·erl ai n b~· the i\Iaa th) Formation . 1 h 
' at r-b arin . and that n. titut the aquif r in th formation ran e 
con. iderabl in thi kne. and areal xtent and indi i lual wat r-bearing 
zone an not b on·clat d readi l . T he e format ion are di u. ed a a 
unit in thi report b au e th e wat r-b ari n and in the formation ar 
beli ed to b re ion all inter onne ted and function a a ingle a qui fer. 
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The Magoth ~o rmation ha an out rop area of appro imat ly 1.6 
quare mile in Monmouth ount ; th Raritan Formation do not crop 

out in Monmouth ounty. Th formation ha e an out rop area of 
about 1,.. -t quare mil in Nlidd le , unt to th north\\ e t. The 
dip i to th outh a t at -tO f t per mil f r the l\1a othy ormation 
and mor than ,.. ~ fe t per mil for the Raritan Formation. The com
bin d thickne of the Raritan and ::\Ia oth) ormation in rea e from 
17- f t at their outcrop area t mor than - f t downdip in the 
outhea tern pat:t of ~Ionmouth ount). 

The formation ha e been cliff rentiat d tn adjacent Middle ex ount 
on fauna l and lithologic r und . The Raritan Formation alone ha be n 
ubdi ided lo ally into n m mb r ( Bark dale and oth r 1 -t3 p. 1 ) 

and the are from top to bottom: 

tone\\·a r la 

and ::Vlember (no . 3 and of older report 

mboy fire cia 

and l\'1 mber (no. _ and of older r port ) 

'Voodbrid fire clay 

• a rrin ton and :vr mb r (no. 1 and of old r r port ) 

Raritan fire cla 

Th member of the Raritan Formation ar ompo d of m dium- to 
coar e-grain d quartzo and or cla containin ar in amount of 
lignite and p rite . The cla ' hit or varie ated; the and i ' hite 
to li ht ra . The Raritan Formation i chieA nonmanne 111 ongu1 but 
mann fo iJ ha e be n report d in ample from ' ll downdip. 

The ~ a oth Formation con i t in outcrop of alt mating b d of 
dark- ra or black cia and " ·hit mi a ou. fine- rained and . It li 
un onformabl on the Rarita n ormation. con pi uou b d of -v hite 
and -J.O fe t thick oc ur lo all near the top of thi formation . n 

iron tone bed ommonly mark the upper limit of th Magoth orma-
tion (Weller . J. 1907 p. 1 ) . The pre ence of rna r in fo il atte t 
to a marine oriO"in for part of th Magothy ormation. 

Figure 10 how the utcrop area of th Ma oth ormation 111 Mon-
mouth ount , the thickne of the aquifer in the Raritan and Magoth 
Formation 111 ele ted area , and th co nfiguration of the top of th 
aquifer. 

Th a rage thickne of the aquif r 1 about 0 f et. In mo t pia e 
th aquife r i at I a t 40 fe t thick. 
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H) drology 

1\1ore "at r ha b en pumped from th aqui f r in the Raritan and 
1\ll agothy Formation than from any oth r aquif r in Monmouth ounty 
and in Midd le ex ount . Th total pumpaa from th aquif r in th 
tv. o auntie "a approximat ly million a!Jon p r da in 19-8. In 
Monmouth th aquif r uppli d appr ximat I L. million ga llon 
1; r da , or f all the arou nd wat r u d in 1 

Precipitation r char the and in the Raritan and Magoth Forma-
tion throu h outcrop ar a 1n ~I idd le . ount) and in l\I nmouth 

ounty. Th intak ar a th Raritan 
Formation in Middle ex ount) Farri ngton and 
I\J ember ) a far a n- r d lin d b and th r ( 19-t ) i 
about +~ quare mile. . In that r port th ext nt f th 
I lin d in th outh\\· t rn part of I\Iiddle c. unty. The auth r ha · 

e timated that thee and ha an addiri nal intak ar a of about 
quare mile in th outhw _tern part of ;\Iiddlese-x ount . 1l1e ~lag thy 
ormation ha an intake area of about -tl . quare mile in l\liddl . x and 

l\lonmouth ounti . I f the l\-Ia oth) Formation an b con. idered to 
be ffectiv ly a and in the out rop area th n the and f th R aritan 
and ::\l agothy Formation 111 l\Iiddle ex and l\Ionmouth ounti have 
an intak area of a much a 91 quar mi l 

Bark dale and other ( 19-8) e timate that th a era annua l pr ip-
itati n available for r charg to aquif r of th Raritan and :\l ag th 
.Formation i about 20 or 21 in he.. Thi i qui a! nt t about 1 mgd 
per quar mil of intak area . n the ba i f thi . rat of r harg and 
an intak area of about quare mile 111 ... liddle ex and :\Ionmouth 

auntie it i timat d that 91 m d i th a eraae avai lab l r hargc 
to the intake area of the aquif r in he Raritan and l\1agothy Forma-
non. in . I idd l ex and I\ onmouth auntie . 

Fiurell ho\\' 
th Raritan and :\I a 
mo t of the pumpin 

neralized pi zometric ontour for th 
oth Formation f r a el ct d p riod in 
had b en di ontinued for a . hort time. 

very eneralized thi 
\\'at r in the aquif r. Wat r move g nerall 
of the count to\\'ard di char 
of the county. In the outhwe tern part 

enerall y outward from the area en ornpa 

e t th dir tion of Ao, 
from the north' e tern part 
ea tern and north rn part 
f the cou nt water mo e · 

d b the 0-foot on t u r. 

com pari on of ligu re 11 and I-t , "hi h hO\ Piezom tric contour. 
for the aquif r of the Rar itan and I\1 a oth) Formation and th aquifer 
of the i ngli htown Formation re pe ti el for a ele ted p riod in 19 -9 
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ho\\· the head a qui f r at that time. T h ' ater 
1 v 1 ·ormation \\·e r higher than tho e in the 
Rari tan and ormation e rywhere e. ' ep t in th outh a tern 
part of the coun t . Thi ind i at that wat r wa Ao, ing from th 

ngli htown Formation do \\·n,vard to th Raritan and :\Ia oth onna-
tion in a lar e part of the ount). 

Th e, p cted ield of well tapping th Raritan and ::\Ia othy aqu ifer 
hi her and more reliable than th at from an) other a qui f r. The yie ld 

of ' ell alton p r minute to 1 ,-+ pm, and the 
av ra e lar e-diamet r well 7 pm. 

H drau lic roper 1 of th Aquifer 

\Vater le in the R ari tan and ::\ a oth Formation indicate that 
art ian cond ition exit throu hout ~Ionmouth ount . Re ult of aqu ifer 
te t for and in the Raritan Formation in ~Iid d l e ex ou nt in di at 
an a era e coeffi i nt of tran mi ibilit for the aquifer or about -l-7, t 0 

pd p r ft , an a\·era co fficient of permeability of 9 pd p r q ft , 
and a ran e of from 2.-t x 1 - to 3. 7 , 1 -5 for th co fficient f . t ra ge. 

timate of th co ffi ient of tran mi ibility from the pe ifi · capaciti e. 
of 27 ,..,. ll in ~Ionmouth 

-+6 ~oo gpd per ft with a 

ind icated tran mi ibi litie greater 
oeffi ient of permeabilit greater than 1 

per ft an I 

abo rator te t of amp! . from the Rarita n and :\tl agoth~' Formation. 
m adjacent 1\1idd l ount were mad durin an ea rl ier in e tigati 11 

( Bark da l and other p. -+~ ) . T he coeffi ient of permeabi lity , in 
th Rar itan and ran ed from 210 to , -oo gpd per q ft for I . amp! 
te. ted. f the ample te t d 7 . how d pcrmeabiliti grea t r th an 1, 

pd p r q ft . The t t al o howed poro itie t 2 - to -+6 
percent of th volume of th diment and a ra d -+ Th 
p rm abi li tie. fo r - amp le of th Magoth 1 
1 0 and 60 gpd p r q ft; the a yie ld 
of the ample 

hemical haracter of the Wat r 

The v ater from the Raritan and ::\I agothy Formation. nerall ) of 
ex ll ent ch mi al quality e cept for low pH and high n ntration 

f iron. The di. ol ed- olid ontent rall y le than 11 ppm, 
rangtn from 3-t to 117. Th hardne. than 20 ppm in 1- of _I 
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ample te ted and range from I to 103. Hi h concentration of 1ron 
are common, and 17 of 21 am1 le te t d ontained 6 ppm or more of 
iron. The range of pH alue i from +.6 to 7 .+ and 21 of 2 ample 
te ted ho' d a pH rano-ing from 5.6 to .6. hlorid con ntration 
were le than 3 PI m in 24 of 27 ample te ted. Th on ntration of 
the rema ining chemical con tituent would not limit the l\ e of th ' ater 
for mo t pu rpo e . 

The low concentration of hlorid 1n th water ample te t d indi at 
no alt-,,·at r contamination in the aquifer of the Raritan and :\I a othy 
Formation in Monmouth ount). 

Th aquif r ontain alt \\'at r or hi h- hlorid 
near Monmouth ount n ar a i updip in l\ 
th other of 1onmouth ount · \\'her th 

tlantic 

two area · 
ount and 

a qui fer und rli th 

of 19- hi than tw mile 
into that part of th aquif r in ount) adja ent to th an -
tan RiHr and outh Ri er about 6 mile north,,· t of th .. Ionmouth 

ounty boundar ( ppel 1 2). The hi h- hlorid ' at r wa indue d 
into the aquifer ·from e tuari that ha hydrauli onnection \\'ith th 
aquifer. 

Futur ' lopment 

The d el pm nt of the aquif r in Monmouth ount annot be plann d 
ind pend 
Plain. 

of d ,. lopment of th aquif r in other part of th oa tal 
i be au e i nifi ant ol and h) d rolo ic boundarie o 

ur out ide of .. Ionmouth ount . In addition th aquif r 
o cur und r art ian ondition in more than 90 p r ent of th oa tal 
Plain of ew J er ) and pra tical! all of l\lonmouth ount). H nee 
the ffe t of pumpa in one part of th aquif r ma xt nd to di tant 
part of the aqu if r. ptim 1m utilization of the aquifer annot be a -
ompli hed until an anal . i ha b en made of th o era ll geolo i and 

hydrologic of the Rar itan and Ma oth ormation 1n 
T ,,. J r . Howe er the a ailabl information h uld be u efu l a a 

guide to futur de lopment of th aquif r in thi . cou nt r. 

Bark dal and oth r. ( 1 -
''at r v. a in th aquifer about + to - mil ount 
prior to larg - ale d timat not 
knov n. alt \\'at r ma at pr mile lo er to r furth r 
from the coa tal part of th ount . ff hore te t d rillin ' ould be 
n d d to locate the xtent of alt "ater in th aquif r ea t of th ount). 

ntil th a tua l ext nt of a lt wat r in th aquif r i known, f 1ture 
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de lopment hould pro eed ' ith autio n. alt wat probabl ad
van ing tO \ ard part of the oa t in re pon e to exi tin d lopment. 
Inc rea d pumping from th a qui f r alon th oa t ' ou ld a el rate the 
ad an e of alt water mor o than " ou ld th arne ma nitude of de lop-
m nt further inland. D ,·elopment in the '' e t-central and uth\\ e tern 
part of the county ' ould not lo,nr th fre h-\\ at r h ad in th aquifer 
a t of the ount a. mu h a would de,·elopm nt of th am magnitud 

in other part of th ount). 

l'Vlu h mor information i n ded on th p rmeability f the mat ria l · 
paratino- thi aquifer from the aquif r in th no-li hto\\·n l~ ormation 

before the ignifi anc f ' rtical l akao-e an be prop rl) valuated. 
A ai lab le information althou h ry limited , u g t ' that leaka o- bet\\·een 
the e aquif r o er lar e ar a ma be io-nifi ant . 

Merchantville Formation and Woodbury Clay 

The erchant ille 
a a confining la) 
• ormation from 

com bin d thickne 
9 quare mile . 

Formation and Woodbury 
th a qui fer Ill th 
aquifer . In ~ 1 

fe t, with an 

la function t g th r 
Raritan and ~I a thy 

11111 uth ounty th ir 
out rop area of about 

The Merchant ·ille •ormation unconformabl) OHrlie th ~Ia thy 
Forma ion. It con i t of dark- ra) i h-bla k mica eou cla and Ia) ~ -

ilt and in Jude b d and l n of lauco nite and . Th formation dip 
to th outhea t at a rate of -k f et per mil and maintain. a uniform 
thickne of about 0 feet. It o-rad upwa rd into th Woodbur lay. 

The Woodbur lay on i t of dark ra i h-bla k m1 a eou la and 
al o about ,.. feet thi k. The ba al part of th formation contain . 

. mall amount of lauco nite; th upper part i u ual l laminat d and may 
conta in glauconite. Th Woodbur lay dip to th outhea t at a rate 
of -+ 1 fe t per mi l . 

Laborator p rmeabilit) te t. ha v b n made on whole amp le of the e 
mat rial from a Jeologica l te t ' ll nea r New Brook! n 
Park, amden ount . The ertical p rmeabiliti of th ample. of the 
llerchant ille Formation are .002 0.003, 0.0 I 0.0 09 pel p r q ft. 

The er tica l p rmeabilitie. of the ample of the Wooclbur Ia are 
.03, 0. 2 .0 , 0.0 1. 0. 02 pd per q ft . 

Engli htown Formation 

ology 

1 he ' ngli hto'" n Formation re t confonnabl on the Woodbur lay 
a1~d i in turn conformabl. overlain by the :\Iar halltO\\·n Fo rmation. It 
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occupte an out rop area of about -r quar mil 1n Ionmouth and 
nlidd le X OUntle . 

N orthea t to outhwe t along th out rop the format ion 
a and 1- feet thi k t a n of ilt or la 
thi k. The and i nerall y quartzo white or ellow fin - to m dium-
grained orted. It conta in vanou con ntration of mi a 
lignit , and a lau onite. The lay i. bl a k to ara ' and . li ahtl or 
ilty. The and , ommon l) cro bed de I ontain . ome 

The 
feet 

outh a n,·ard at an a,·erage rat 
f rmation on i t of lay r of cia . and, 
thick; th and i fin r om-

. imila r to the . an I in 

ea b r ( 1 _) e. timate th . outhern lim it of the aquif r in th 
town Formation to b an 1ma tnary lin betw en a point about 
north of Barne at Bay Inl t , ( cean ount_ and a point at 

ounty. n thi ba i , th ar al extent f th aquif r \\' uld be about 
I , 0 . quar mi l . outh of thi · 1ma 1mtr~· line . e:ment the formati n 
is pr d minantl) . ilt and lay y. 

Th En li hto\\·n } rmation i· partly continental and 1 artly manne 111 
ori in and th variati n in thi kn • and lith loay f thi. formation 

rl\·ironment in which it " ·as depo it d. Th pre · n 
m·i r nm rlt f d p ·it ion fo r th formation in ~Ionmouth 

. t d ( (Jill, writ t n communication, 1 - ) : . hallow 

area of the pre: nt out r p · hallo"· ba k-bay 
outhea t f th ounty. Fi ur 

out ro1 
ub ·urfa e e, t nt or th to whi h a " . 

111 order to p netrat the formation in th c unt '. lthou ah the aquif r 
unclerli . th ntire ·ou nt), it i o thin in . om ar a that th oppor
tunit) fo r de · lopm nt i r . trier d. ( ee fla. l . ) 

H dro log) 

The E rwli hto\ n ormation ha a lower abi lit to tran mit n-at r than 
the aquif r 111 th Raritan and l\h oth }ormation. but it ) ielcl uffic ient 
wat r to be on. icl red an important aquife r. The • n li. hto\\·n i. a 
relati p or aquifer in a lar e part of th adja ent ountie. Hen e 
large withdrawa l probab l ,.viii n t be made from it in adja ·ent auntie . 
In 19 -8 it . upp lied-+ million ga ll ons per da or_ p r nt of all the 
grou nd water u d in 1\llonmouth ount . 
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'"0 RO ' r o-WATER RE 0 R ES OF ~ fo i\f TH TY, T. ]. 

The aquifer i rechar ed by pr ipitation in th out rop ar a and by 
ertica l leakage from adja ent aquifer . The amount of r charge to the 

outcrop 1 not kno\ n. Water-le l data indi ate that in mo t of the 
outcrop ar a the rechar e from pr cip itation i di harg d to nearb 
tram. round -\\ater di charge to . tram i more than 2,.. m d if the 

part of th re har e that i di har d b th aquifer to n arb 
qual to the e timated a erage ba eAo"· di char e from the ' ater table 

111 the 1ana quan Ri er Ba in . 

i ure 1+ hO\\ g neralized piezometri contour for thi aquif r for 
a elect d p riod in 19-9 when mo t of th pumpin had been di continued 
for a hort time. Althou h enera lized the piezometri onrour 
th direction of round-\ ater mo ement in the aquifer. Wat r mov . 
from the area n ompa ed b) the 10 -foot ontour toward the outcrop 
ar a and do,,·ndip toward the oa tal part of the count ' · 

The hi h t " ·ater le, el ob er d in th ount more than 2 
mil do ' ndip from the outcrop area. 1 hi ugge t that th aquif r 
rece1v in the dO\ ndip ar a wher th e 
ma , imum wat r I d. For I akage to oc ur in thi . area 
requ1re the head in at lea t one of the adjacent formation b hi h 
111 that a rea than the head in the ' n li htown Formation . fhe \\·at r 
le el ob rved in ad jac nt aquifer in 1959 did not ati fy thi require
ment b a mu h a 40 feet . Thi. appar nt contradi tion may re ult 
from one or more of th fo llo' in : ( 1) the ' ater-le l m a urem nt 
in the aquifer " ere not made im ultaneou. l) , but o er a p riod of about 
one we k; ( 2) the l el 111 man w [[ " . r e. timat d from ai rlin 
mea urem nt ; and ( ) var ing de re of r idual effe t of pumping. 
In pite of thee limitation the enera l f atur of the nonpumping Aow 
pattern 111 ach of the e aquifer believ d to be u ge ted by the 
ob er ed wat r l el . 

Be au e a nifi ant part of the pumpaae from the aquife r i from 
ell along th coa t, the g neral onfi u ration of the piezometric u rface 

ugge t that the Ao 1 attern durin period of a era pumpag prob-
abl imilar to th at ho\\·n on figure 14. H en , the ou rce of ' at r 
to mo t of the pumping " ·ell downdip in thi aquifer mu. t be on id r d 
to b from vertical leakage. 

A om pari on of figu r 1 J 

period in 19 -9 : ( 1) wat r ' a 
to th Raritan and l\llagoth 

H and 21 e t. that durin a ele t d 
Aovvirw from the En li htown Formation 

Formation e. ept in the a tern part of 
the cou nt_ in ,,·h i h the Aow wa from the Raritan and Ma(rothy Forma-
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tion to the ngli htown ormation and (~) \ ater \ a Rowing from 
the Wenonah Formation and l\llount Laurel and to th ngli htow ll 
Formation in the ea tern par t of the ount 

range from a few allow 
per mi nut pm fo r _Q large-diam t r 
properly co n tru t d 

d rau lic Pr pert1 f the quif r 

Wat r I v l 1n th li htO\ n ormation indi ate that art Iall 
condition xi t, pt lo a ll) in outcrop. 

Th ult of two aquif r te t n li htovvn Formation lll -
di at a tran mi ibilit) f about pd per ft a o ffi ient 
. tora e of 1 • I Q- 4 and an a era e ocffi i nt of p rmeabil ity of ~ 

pd p r q ft. Th e data wer obtain d in an area wh r the aquif r 
and about -o f t thi k. ' timat of the o ffi i nt of 

o ffici nt 
laborator t . t 
:\Ionmouth ount 
per sq ft a 

apaci ti 
ft 

from 
p rm abilitie 

p r q ft. 

'alu 
q ft. Re ult 

li ht \\ n Formation 111 
-+ to pd 

hemi al hara ter f th \ ,Yate r 

Th wat r from the aquifer in :\1 nmouth ou llt i of ex !lent 
h mi al qua lity pt fo r iron nten t. It u. ua ll y 
ontain le than 16 and r ult of _7 amp! 

ana l rz d how d a ra ng of from - 1 ur J - hO\Y th 

·on ntration. of t ta l di olv d :oli d in the 
having a total hardn . of le than 9 ppm 111 of -+ 
and a total hard ne reater th an ] _ ppm in onl -+ amp! . ) 

Th pH rang fr m 7. to .-+ Ill 
to 7. Ill 1 ample" T h t mp ratu r 
72° Ill the ount d p ndin on th 
tak n. fig . 17.) 

of -+ 
of th 
depth 

amp! and 

wat r range from 7 to 

fr m "'hi h th water 1. 

Th ·one ntration of ir n in \\·ater from om \Ve il wou ld r qu1r 
tr atment f r r mo al. Ho\, r, minor con ntrati n. o ur lo all 

e ra l mil downdip from th out rop area . T h r ult of ana ly of 
-+2 . amp! te t d indica t that 2-+ . amp le on tai n d le than ppm of 
iron but on l _ ampl co ntained I than 0. ppm. e fig. 18. ) 
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Future De,·elopment 

The d velopment of the aquifer in the nCT!i ht "n Formation in 
'\Ionmouth ount annot b plann d independ ntl of d v lopm nt of 
the aquifer in other part of th oa tal Plain-parti ·ularly dev lopment 
tn neighboring ean and Bu rlin ton ountie . 

of 1 -t ther i no indi arion of .a l \\"at r or hi h- hloride ,,·ater 
111 the aquifer in :\1 nmouth unt). H ,,. ,. r it i not knO\\·n if th 

aquifer i in hydrauli connection with alt \\"at r in andy ook Bay or 
in th tlanti ean . If u h · nne tion doe. exi t , alt wat r may b 
adnmcing in th . ea\\·ard exten i n of th aquifer toward th oa. t of 
:\Ionmouth ounty. 

Th a\·ailable \\"at r-1 ,. I data indi ate that, a: of 1 - , th high t 
\\"ater 1 \"CL o·cur ,·era! mile do\\'nclip fro m th ut·rop ar a in the 
county. ( fig. 1-t. ) De,·elopment in th ar a of hiCThe t ,,·at r Je,· Is 
and betw en thi ar a and th ut rop area woull not be thr at ned \\"ith 
alt-,,·at r ncroachm nt problem . This i. becau the altitud of th 

bottom of th aquifer i. abo,· ea 1 ,·el in mo. t f th ounty. lar e 
part of th \\'ater that i re har ecl to th aquif r in th out rop ar a 

i di charg d to n arby ·tream_. In addition, .om of th \\"ater tha 

enter th aquif r a nrti al I aka e in ar a. do\\'ndip fr m the utcrop 

Ro\\", updip to the outcrop. Thu de,· lopment in and near th ut r p 

cou ld inter ept mu ·h of th \\'at r that pre ntly i bein di charg d from 

th aquif r. If the ut rop f th En li ht \\·n Formation can be on-

id red to b effe ti,· ly th intak ar a of th aquif r then it i imated 

that the long-t rm of th aquif r t nearb) tream is 
at I a t _- m d. 

ordin to ab r (19 ~) th thi kn :. of th aquif r d r a.e. to 

th outh a. t. Thu , the tratl. mi ibility of th aquifer probably i redu ed. 

Th eff ct of thi r du ti n in tran. mi ibility i that th de line in water 
lev L au.ed b pumpin in do ' ndip area gcn rall will b reater than 
tho e re ultin from the arne int n it ' of pumpin at a pia urth r 
upd ip. Wat r-1 'el data . ho\\" that \\'atcr \\"ithd ra wn by well a! ng the 
coa t in :\1onmouth ount and in the northea. tern part of an 

ounty i. r pleni h d b v rtical I aka fr m und rl yi ng and verlying 
aquifer . In r a ed ' ithdra\\·aL from the. adja nt aquif r. in h ar a 

where 1 akag o cur. would lo' r th le" L in the ' n li . hto,,·n orma
tion. 1uch mor ne d. to be kno' n about nical 1 akag ben.,·e n the e 
aqui f r before the re ult of withd ra\\·al ca n be reliabl • pr di ted. 
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Marshalltown Formation 

Th Mar halltown Formation o cupie an outcrop area of 22 quare 
mile in Monmouth ounty. e fi . - . ) It onformabl) o erl i the 

ngli hto\ n Formation and dip outhea t\\·ard at a rate of 7 feet per 
mile. It ha a r lati el uniform thickne of about fe t. 

wen and Minard ( 196 p. ~0 ) r port that litho lo ic 
d cription fit th ... I ar halltOH'n Formation becau 
variation . en rall it i a dark arayi h-black mi a eou onitic, 
quartzitic and cla to ver cia e and . 

Being prima ril clayey the }Jar ha lltown Formation a t a. an aqui lude 
or confinin la er b tw en th · n li htown Formation and overlyin 
formation . Al o locall the formation . n · . in c njun tion with part 
of th o rl in \Venonah Forma ion a an aquiclud . The t tal thi kn 
of thi aqui lud complex ran e from to f et. 

nal) of two out rop amp le of th :\Jar. hallto \\·n Formation 
d tern"'ina 
Laborator)' 

ho\ ed p rm abiliti of 0.-t and 1.0 apd p r q ft. Parti le- iz 
tion indi at th e ampl were ilt an I fine . and , r . p cti,· I 
permeabilit ' t t ha,· been mad on t\\'O di turbed amp l f thi forma

Brook!) n. 
.0 1 and 0. 1 

ti n from a eolo ical urvey te. t \\ ell near ~ 
amd n ount The perm abilitie of the e amp! . ar 

gpd per ft. 

Wenonah Formation and Mount Laurel Sand 

eolo ) 

The \ Venona h Formation and ~\Iount Laur 1 ' and. altho ugh eli ti n t 
formation ( ,,. n and l\1inarcl , 19 p. ~ 1), ar c n id red a on unit 
In hi . r port be au e they ar hydrau li all onn ted and function a. 

a . ingl aquifer. 

The nonah Formation con. i t of dark o-ra) m1cac ou quartz ilt 

and fine -grained and loca l!) interb dded \\' ith Ia) l n e . Th 0 r-

!yin ~Iount Laurel and i a gr ni h-gray , lauco niti layey 

quartz and. 

Minard and (1 6~) de.·cribed th non ah 'ormat i 11 and 

l\1ount La trcl the )J C\ Eg pt quadran le a. fo li o,,· : 

Wen nah Formation : 'T) pi all y it i a lark a ra) (when damp ), 
parin I glau oniti , . om ,\·hat lay , li niti ,. ry mica eou . il t 

uba ngu lar, quartz and . T he quartz . ilt and and 
m . tly color! .. mu. o ite, but an abun-

da n mi a be t een in a "a. h cl . ample i. 
a dia 
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1ount Laurel Mo t of th um' eath r d 1ount Laurel 
and i gr eni h-gra lau oniti to 1 ~ per ent) m dium-

to oar -grain d uban ular to ubround d quartz and onta1n1n 
orne mall quartz pebbl and ranule and a tra e of mu co ite. 

earl equa l proportion of !au onit and and quartz and ar 
pr ent in th upper fe t of the formation . 

lau onit i dark 
m " ·hat 

" ·h r tained b 
uban om 

ar al o pr 
1 a lia 

nt. patit , in th 

and 
ept 

- rained, and 
( ,% to ;4 in h) 

form of round dark brown 1 ellet , 
min ral. 

Fi urc I ho'' the di tributi n of thi kn of th aquifer in th 
\, enonah F rmation and :\Iount Laurel and . Th a thi kn . f 
th aquif d wndip from th ut r p 1 ab ut -+ f et. In m t pia 
th aquif r i. b twe n 0 to - thi k. 

Fi rure _ . how. th co nfi urati n f th to! of th aquif r of th 
\ enonah Formati n and :\I un Laur l and . Th of thee 
formation. ar co nf rmabl , and th · dip to th fe t p r 
mil . ~1 h ir c mbin I thi kn ranO'e from l- t n ar th u -
crop. Th f rmati n · maintain a fairl r uniform thi kn . 7- f e~ 
down dip. 

Hyd rolo 

Th aquif r in th \ nonah Formation 'llld l\Iount aur l and 
en ra il , ha. a r lativ ly low apa it for tran mitring ,,·ater but the 

uniform thi kn . and I ith log) and g d qual it of water mak an 
important nquifer. rr und water wa pumped at an avera e rat 
ab ut .6 ... mgd from thi . aquif r luring 1 . Thi p 1mpa 
about .) p r nt of the total 

ount) for ... 8. 

Wat r-1 el mea ur m nt mad t d p riod in 1 '"h n 
mot of th pumpin had b , n di co ntinu I f r a , hor p riod (fig. ~ 1) 
, u e t that th pr ·i pitation that r harg d th aqui f r in th out rop 
outh of a point about mil . outhwe t of 1or all\·ill in l\lonm uth 
ounty do not A " . downdip in th aquifer. In thi. ar a, th h)dra di 
radient vYa, tO\ ard, rath r than a' a from, the ut r p. Th pr ipita

tion that recharg d th aqui f r in the out rop in th r ma1n1n northern 
Part. of the ount Aowcd a t\ ard. B au. of th relativ ly I " rate 
of pumpagc from thi aquifer water- lev l contour ho' n 1n fi ure 2 
rea onabl y ugge t neral condition in the aquifer for 1 9. 
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T he hi he t ed in the count) ' re downdip from 
th outcrop area ben een and Roo lt. Thi indicat that 
the aquifer recei e r cha rg 
outcrop. Thi high-, _·ater-1 
ar a. 

from rtical l aka downdip from the 
l ar a oincid with a topographicall hi h 

Th yield of nvo lar e-diamet r '' ll tapp1ng thi aquif r were 2 -0 
and 325 gpm. 

) d rauli Properti of th qui f r 

The aqui fer in th W nonah Formation and ~ !Jount Laurel and 
arte ian in Monmouth ount) , ept in th outcrop area . 

The r ulr_ of an aqui fer te at Bradle Beach indicate an a ra e 
coefficient of tran mi _ ibility of - 0 <Y pd per ft with a ran of from 
2 7 to 1 70 . The coeffi cient of tora e i about 1.2 x 10-4 with a 
range from 7. x 10-5 to - · 1 x 10-4. I3 cau e the a era e thickne of 
the aquifer in thi area i ab ut +0 fe t it i e timated that th a era 
coeffi i nt of p rmeabilit i about 1 <Y pd per q ft. 

< timate of th 0 ffi ient of tran mi. ibility d termined from pecific 
ca paciti of a \ ell n ar hr w bur and a '" ell abo ut + mil wet f 
Brad! B a h indi a ted alue. of about - ) 0 pd ft and ,'" 00 per 
gpd p r ft re pecti el) . 

Re ult of laboratory te t of t o amp le from a w ll at bur Park 
(Thomp on 1930 p. 37 ) hon-ed permeabilitie of -66 and 877 pd per 
. q ft and poro itie of 4 and 0 perc nt re pe ti el) . 

hemi al haract r of the Wat r 

1 he wat r from the Wenonah Formation and 1\ ount Lau rel and i 
mod rat ly hard ha. lov. di ol d n in ral content and 1. ene rall of 
xc ll ent quality. ix ana l f di olved olid rang d from ] L to 

1-1- r pm. Th hardn . ranged from -6 to 11 ppm in 8 sample t ted 
ppm 111 of th amp! . T he pH ran ed from 

6. even amp le te ted . The iron ontent '" a le . than .3 
ppm in of 9 amp le t ted; one amp le ho,, d 10 ppm of iron. 

Future D elopment 

The development of th aquifer in th W nonah Formation and Mount 
au rei and in ::\!Jon mouth ount) an not be plann d independen t! of 

d lopm nt of th aquif r in other part. of th oa tal Plain- particu lar! 
d lopm nt in the n i hboring ountie of cean and Bu rlin ton. 

of 1964 th re i no indi atio n of hi h chloride water in the aquifer 
of the Wenonah Formation and ~Iount Laurel and in Monmouth 
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ounty. 
In andy 
that the 
If thi i 
th 
hould b 

F :\tl i\l ' TH T .]. 

he aquifer ma b 111 hydrauli onne tion with alt ,, ater 
Hook Ba or 111 th tlantic an . Wat r- le el data u ge t 

a ink Ri er may b an area the aquif r. 
th re i h d rau li aquifer and 

a ink Ri 
the aquif r. In 

ount ea I el no 
alt-\Vat ·r 11 roa hm 11t probl m · and - . ) 

Th a ·ailabl water-} v I data t that in about th outh rn two-
third of th count none of the \Yater that i re harg d to the aquif r 
b) dir t precipitation flo, downdip. It i timated that in more than 
0 . quare mile of th out rop the r har e from precipitation to th 

aqui r doe not flo"' do" ndip. If th r har e that i di -
char d b the aquif r to n arb. tream qual to th e timat d avera 
ba flo"· di char from th wat r tab l in th l\1ana quan Ri r ba in 
about 16 mgd i di haro- d b th aquif r in the outcrop to n arb 
tr am . velopm nt in and within about - mile of th outer p in 

thi ar a cou ld inter pt mu h f thi \\'at r that pr entl 1 b in di -
char d from the aquifer in th out rop. velopment in the north rn 
part of th ount probabl cou ld int r ept a mu h a. - m d of "at r 
that pre entl bein di. char d by the aquif r in th utcrop and that 

di har l by th aquif r to the ~a,·e ink Ri er. 

The h drauli charact ri ti of thi. aquif r in and near th o 1tcrop 
are not kno \\·n in m t of the ount~ . Thi information i n d d to 
determine the number and optimum di tribution of well n ded to in
t r pt an 1,. n amount of th ' ater that pre entl i di char d from 
the aquifer in th out ·rop ar a. 

Navesink Formation 

Th ~ave ink F rmation i a dark ra) i h-black Ia !au oniti 
. and and conformabl) over li the YI unt Laure l and. It oc up1 an 
out rop ar a of _ quar mile on i t of a fair ! uniform thi kn . of 
2- feet and dip to the outh at at - f t per mi le. A hell zon 
ommonl o u r at th ba e of thi fo rmation and form a r) good 

mark r horizon. fhi hell zone i in h drau li continuit) with the 
unci rl 111 l\llount aur I and, and local! ma be on icier d a part 

the aquifer 1n the \i\1 nona h Formation and lV[ unt aure l and . 

pt for th h ll zone th Nave ink Formation in conjunction 
"ith th ba al la member of the o rl in R d Bank and form a 

onfining la. er bet\\· en the :\lount aurel and and the o erlyi n forma
tion . 
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fe \\· dome ti "ell tap the . h 11 zon and yie ld up to 1- gpm of 
water f ex li nt qualit 

Red Bank Sand 
eolo 

The R d Bank and in outcrop co ntain two di tin t m mb r ~ an 
upper . and m mb r and a lon·er clayey and member ( 
ard, 1 0, p. --) . The upper and m mber fun ti n. a r; 
howe,·er it thin. in the ub. urface pro r . ivel outh a t\vard and i. 
ab. nt more than -+ to mil from th out rop. 

The formation ccupte. an ut ·rop area of quar mil . , trik : 
:\l -t ~o' and dip. to th outhea tat - feet per mil . It lie conf rmabl) 
on the . Ta,· ink .Formati nand i· unc nformably o,·erlain by the H rners
town and . The Red Bank ·tnd ran · from 0 to I-tO feet in thi kn : . . 
Th pr gr . iv thinning t ,,·ard the . uthwe. t and outh a. t i: lu 
era ion f the R I Bank and prior t cl po. ition f th H rn r. tO\\·n 

and . Thi: unconformity i. indi t d b · the differ n in . trike and di1 
betw en the Red Bank and th Horner. t ''' n. ( ee table -·) This 
. tructural lifferen aL o ac aunt. f r th comp lete ,·a[ of th and 
member or aquifer f th R I Bank fig. -~·) 

Th upp ·r m mb r of the Red Bank layey. 
m dium- to ars -g rain I quartz :and, and ntain minor amount. f 
mica and glauconit . Thi m mber range: in thi ·kn . · from 0 to 7 f t, 
nnd th co l r varie from r deli. h-brown ( \\'here \\'eath reI) to ray. The 
I \\'er m •mb r i amp : I f dark gray t black, m dium- to fin -g rain d. 
,. ry mica e u., clay y, gla u ·on it . and, _ to 7 f et thi k. Fo iL from 
the low r m mber indi ate that the d ank and wa d po it d in a 
marine cm·ir nm nt. Th Red Bank and is 011. id red to in · Iucle the 
Tinton and if the latter formati n i. pr . m. The '1 inton and ·an
si. t: of clay y glau ·oniti , indurated sand, 10 to _Q f t thi k. 

rl h aquif r in the R d Bank and . upplies many d me:ti w II. with 
\vat r, but th total \\'ithclra\\·al i. r la tiv ly . mall. The upp r . and m m
b r i. expo ed over a larg part of the outcrop area and pr babl y r ·eive: 
on. id rabl rechar fr m pre ipita ion. :\1 . t f thi. r char pr bably 

i. eli . har eel a. ba. Aow to nearby . trearn and a. leakage t und rlyin g 
formati n \ h n h ad !iff r•ntial. exi. t. 

Th yi II of " lL drill d in th upper . and memb r of thi . fonnati n 
ran e fr m _ to 2~ pm. B au e of th indurated and I ca ll y ·lay y 

nature of th aquifer many w II. ar fini h d a. op n h I . and nly 
hart length of trfac ca ing ar required . 
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orne " . ll owner report that th ' ate: 
ment for the remo al of tron. 

a ·idi and reqUire. treat-

Futur D e,·elopment 

The o urrence of the aquifer in th Red Bank and t: e. ·entia ! I~ · 

limited to l\1onmouth ounty . 

little i known re ardin th hydrau lic charact n tt s th 
dire ti n round-\\·a r A w in th aquif r. of aqui f r and th 

+, th r 
aquif r. Th 

no indi arion f . a lt " ·at r or hi h- -hi rid \\·a t r tn the 
aquif r ma) b in hydrauli conne ti n wi th salt \\·a t r in 

hrcw. bury Ri,· r, andy H ok Bay, and the 
aquifer n ar th . e pot ntia l s urce. 

aution. 

Th f rmation i tapp d by well ~ in m r than :qua re miles f it: 
a n id rabl volume of wa r from pre ipitation 

aquif r in it: ut ro1. I f th part of thi: 
th aquif r to n arb) tream. i equa l to 

ba A ,,. from the " ·a t r tab ! in the ~l ana. quan 
di har c:r d by th aquif r to . tram .. 

low value f tran.-

in thi aqu if r. H n , t int rc pt a large part 
water that oth n".·i would be di. cha rg d t treamH ,,. r leak 

downward to und rl ing aqu if r ,,. uld r quire a Jar number of w IL. 
~Iu h mor information i n ded on th h)drau li haract ri . ti c. of this 
an I in ord r to d t rmine f u h d ,. lopment. 

T RT IA R T ~1-P LE 

Hornerstown Sand 

The tota l ar a of ott rop of th Horn r. to ,,·n 
o tnt i 

glau onit 
tlbout 

and. 
quar mile . l t on i. t hi A 

and in ~I nm uth 
f a da rk-g re n · ! aye~· 

rl h Horner. town and un on formab ly ,. rl i : th Red Bank and and 
dip to the outhea t at - 0 feet per mi le ( " ' n. and ~Iinard, I 0, 
p. 9) . It i about _- f t th ick and incr a .. t about I 0 f et toward th 
outh a t. 

Being mo tl !aye thi for mation pr babl) . n · a an aqui lude 
eith r independentl y or in onjun tio n "' ith adja nt formatio n . . l t . r" . 
a ~ an aqu i lude independ ntl "h re the . and mem r of the R d Bank 
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and pr nt eparatin thi aquifer from the o rl) in Vin ento\ n 
Formation. owndip, \\'here the aquif r in th Red Bank and ha been 
remo ed the Horner town and r e a a compo ite aquiclud '' ith the 

ave ink ormation and the low r member of th Red Bank and p-
aratin the :\Iount Laurel and from the Vin ento\o\ n or Kirb ood 
aquif r . Althou h con id red an aquiclude in thi di cu 10n th Horn
er town and ma ield enough water in om part of th out rop to 
ati f dome ti need . 

Vincentown Formation 

eolo 

The Vincento\ n •ormation o cupie an out rop area of quar mi l . 
in Nionmouth ount . ( fig. 2 . ) Ho,,·ever th outcrop i not con
tinuou in the ounty a it ha b en overlain in pla e by the Kirb ood 
Formation. The VincentO\ n Formation contain t\ o m mber ( ' en 
and Minard, 19 0 p. 2+ ) . The upp r m mber ran from a fin - to 
medium-grain d quartz and to a and cla) e lim ton 
coqu1na 111 haracter. The and in thi m mb r i mica eou 
glauconitic calcareou and fo iliferou . . The lo\\' r memb r i a 

ra , mi aceou clayc lauconitic, fin - to medium-grain d and . The 
Vincentown re t un onformably on and ran from 
e eral f et to 1 0 feet in thickne and dip to the 
outhea t at ~ 7 feet per mi le. 

H) drolo 

Le than 1 percent of the r und ' ater u ed in 19- 111 :\Ionmouth 
ounty ,,.a withdra\ n from th aquifer in th Vincentown Formation. 

lopment of the aquif r i limit d by it area l e t nt; mor o er it 
d cr a e in thi kn to' ard th outh a t- from 1 feet near th out-

r p to a fe,, fe t 1- mi le downdip. ( ee fi . 2.) .) The ur d lin a tin 
th part of th aquifer that i le than 1 feet thi k can b con ider d 
the do\n1dip u ab le limit of the aqu if r. outhea t of thi limit the 
aquif r quite thin di c ntinuou and ield onl a fe " allon p r 
minute to individual v ell . 

The confi uration of th top of th aquifer i hown on fi ure ~+. 

The aquifer re ei e re har e from pre ipitation in it out ·rop and may 
al o rec i e rechar by rti al lea ka e from th o rl ing I'-i rkwood 

rmation in v hich ground ' ater occur at a hi h r h ad than in th 
in ento,Yn. Water-level mea urement made in 1 -g u get that eat 

of • re hold the en ral dire tion of mo emen t of " ater in thi aquifer 
wa from th outcrop to\\ ard the oa t. ( e fig . 2,.... . ) 
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Driller and ' ell owner report that th ' ater i general! of e, ellent 
quality although a fe" well ield wat r wh ich co ntain low pH and 
uncle irabl 1 ron concentration . 

utur velopm nt 

De elopment of the aquif r in the Vine nto' n Formation in Monmouth 
ounty cannot be planned ind pend ntl of d elopm nt of the aquifer 

in other part of the oa tal Plain-particu lar! in the neighborin ountie 
of Bu rlin ton and cea n. 

of 196+ there i no indi arion of alt ''at r or high- hlor id e water 
111 the aquifer in ~Ionmou th ounty. The aquifer ma b in hydrau li · 
connect ion with the Atlantic ean. H nee. d lopment of th aquif r 
ncar the coa t hould proceed with caution . 

If the part of the rechar e the aquifer r 
th aquifer to n arb tream i equal to the timated a\'erage ba Aow 
di charg from th water tab! in the :\l ana quan R i,· r Ba in then 
about l 6 m d i di harged by the aquif r in th outcrop to nearby 
tream . ve lopment in and n ar the outcrop cou ld reate the gradi nt 

nece ar to intercept much of the ' ater th at pre en tl i b in di char I 
from the aquifer. 

Data are lacking on the permeabi lity of the material in thi aquifer. 
Thi in formation i needed to enab le prediction of the eff ct of develop
ment of the aquifer and to indica te if it i practical to develop much of 
the water available to thi aquif r. 

T ' RTIARY Y T M -

M anasquan Formation 

T h Mana quan • ormation i ompo cd of t\ o clayey quartz-glauconit 
and m mber . The formation a identified by ' en and l\1inard ( 1960 

p. 2"') i equi alent to the ombined tlana quan Formation and hark 
Ri er Marl of earlier report . The Mana quan Formation conformably 
o rli the Vincentov n ·ormation and o upie an out rop ar a of about 

quare mil . The thi kn range from _ to 10 feet and the dip 
outhea tward at 2'"' feet per mile. 

Being cla ey, the Mana quan probabl fun tion a an aqui lud ep-
arating the aquif r of the Vine ntown Formation and ove rl ying aqui f r 
of the Kirkwood Fo rmation. Wh r th aquif r of th in ntown F r
mation i ab ent do' ndip the Mana quan Formation a t in conjun tion 
' ith underlying formation to eparate th aquifer of the Wenonah and 
~IoutH Laurel from the o rlying Kirkwood Formation. 



TERTIARY YSTEM-MI 

Kirkwood Formation 

eo log 

ERIES 

The I irkv. ood Formation ha a total areal extent of 14 
111 'Ionmouth ount . Thi include the outcrop area and 
overlain by you nger formation . ( e fig . - . ) 

73 

quare mile 
mall area 

Thi formation unconformably o erlie the hark Ri er Marl and, 
locall , the Vin entovvn ~ ormation and Horner to\ n and . The ne t 
youn r formation abo e the Kirh,ood i th ohan ey and but it i 
not ar all xten i e in l\.lonmouth ounty and therefore it i not di -
cu ed in d tail. 1 he ohan ey-Kirk vood contact i unconformable. 

Th Kirkv. ood }•ormation ha a thickn of a much a 100 feet 1n 
the county. It trik ~ 70°£ and di1 to the outh a t at a rate of 
20 fe t per mile. 

It on i t of alt rnatlll la r of and and la that ar hieAy di -
continuou . Howe er there ar n o rath r di tinct unit . Q , en and 

1inard ( 1960 p. 1) de cribe th ba al unit a 1 bbly quartz and or 
bro,,·n li gniti quartz . ilt to v r fin -g rain d quartz and, and the upper 
unit a li ht gray to ye llo' i h-brown ry fine-grain d quartz and on-
raining quartz ranul and .mall p bble . 

The lo\ r unit appear to b ·hieA brown ilt in onmouth ount). 
Th upp r unit i fine y llov. i h-brown or ray quartz and ontaining 
layer or eam of clay. 

H drology 

evelopm nt of the aquifer in th Kirkwood Formation apparent! ha 
been limited in Monmouth ounty becau e the aquifer i en rally thin 
and of limit d ar al extent . In 195 th purnpa from the } i rkwood 
Formation wa 1. - million allen. dail . or 7 p r cnt of the total round 
war r withdrawal . 

The aquifer in the Kirkwood Formation und rlie. roughly about z
per ent of the count . It range in thickne from 0 to 79 feet (fig. 26); 
ho\\ ev r, only 8 perc nt of th county i und ria in by an aquifer thi kne 
of at lea t 30 f t . The ba al configuration of th aquifer i hov. n on 
figure 27 . 

The reported yield of \ elL tapping thi aq 1ifer range from 15 to 
1,2 6 gpm. The avera e ield of even elected large-diameter proper! 
con tru ted well a 46 gpm and the pecific: capacity ranged from 
7.0 to 20 gpm 1 er foot of d rav. do' n. 
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The general movement of water in the aquifer hi A from th 
hark Ri v r topographically high area to\ ard the 1ana quan River 

and cean ount . 

Re ult of no parti al chemica l anal e (Jablon ki 19-9 p. +7 and 
1960, p. 2 ) ho' the wate r from the Kirb ood Formation i ati factory 
for man purpo e althou h remo a! of iron ma be nece ar . 1 he \\·ater 
al o contain noticeabl amount of h d ro en , ulfide ga but thi i ea. ily 
removed b aeration . The temperature of the water a 
and i particular! de irable for cooling purpo e . 

uture e elopment 

far a i kno\ n, th Kirkwood Formation or at lea. t it hallow . t 
zan XI t under \\·ater-table condition in mo t of th outcrop area. 
Becau th aquifer re eive rechar e from pr cipitation in the outcrop, 
the extent of the ar a of inAu nee of a pumping well i limited by th 
area required to intercept a quantit of water uAicient to r pl ni h the 
aquifer for the quantity b ing withdrawn b the well. Hen it i. un
like! that the pumpa e from the Kirkwood Formation in oth r area . . 
with the ception of cean aunt will ha,·e an apprecia bl ffe t 011 

wat r lev I in :\Ionmouth ount . 

A of 196-t th r i no indication of alt water or hi gh- hlo ride water 
in the Kirkwood Formation in ~ 1onmouth ounty. Be au.'? the aquifer 
ma be in hydraulic onne tion with alt water in tidal tuari along 
the oa t and in th tl antic c an de elopment near the e place .. h uld 
pro ed with caut ion. In about 90 . quare mile of the county the ba. e 
of the aquifer i abo,· ea l ve l ; hen thi area i not threaten d w ith 
alt-water encroa hm nt. 

umrn that the effe ti,·e intake area of the Kirkwood Formation i 
about 1-t quar mi l . and that the di char from the aquifer to tr am
A ow i equal to th e timated av rag ba. eAo w from the wat r table in 
th lana quan Ri er Ba in, then abo ut 77 mgd i di . harged by the 
Ki rk \\·ood • orma tion to tr am . 

I'h aquif r 1 at lea t 30 feet thick Ill an area of onl y abo ut +- quare 

mile . Thu 111 abou 9- quare mile. of the area Ull d ria in by the 
aqui f r the aquifer i probabl too thin to p rmit lar e ) ield . to be 

de elo ped b individual \V lL. 

ra l larg -yield ' ll have been developed in the :\1 ana. quan- a 
1irt area . The aquif r tran mi ibilit in that area i e timated roughly 

to b -t 0 pd per ft. 
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The h drauli characteri ti of the Kirk\ ood 'ormation ar not ' II 
known in otl,er part of th area. n th ba i of th limited a ailable 
information the area mo t fa orabl for additional de lopment ar 
where the aturated thi kne at 1 at fe t and remote from urface-
'' at r bodie that contain alt ' ater. W ll lo a ted n ar p r nni al fr . h-
' ater tream or pond that ar in h drauli onn ction ' ith th aquif 
rna p rmit Jar i ld mall dra\ down. 

Po t-Kirkwood Formation 

The formation 

tion 
( e tab! not of 
b important a aqui f r . Ho" 
mall- apa it ' ell . 

lo e of Kirk\ ood tim tn what 
th ohan e) and of ~Iiocen -

ton, P n auken and ape Ma F rma
nt all uvium b a h and and rav I. 
uffi i nt thi kne or area l xt nt to 
r , lo all th do uppl ,,·at r to 

Wher th formation ov rli aquifer , th harg th re from 

pre ipitation tran mitted d ' mvard to th und aqu ifer . Wh re 
th formati n o rl ie a qui I ude. th r etv fr m pr -
cipitation i tran mitt d laterall to 
area v her the oun er formation ar und r-
1 ing old r formation the t nd to r duce rate of r har 
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SUMMARY AND CONCLU SION S 
:rv.Ionmouth ount experien ing a rapid increa 111 popu lation in 

urban area . Ben" e n 19- and 196 the urban popu lat ion in r a ed 
85 p rcent wh r a the rura l popu lation deer a ed about 12 percent. With 

urba n popu lation the d ma nd for lar ) ield ' " ll for public 
gr at t part of th permanent popu la

t ion i. on ntrated in the ea t rn third of th ount . T hi i. al o the 
ar a ' hi h ha an influx f an e tirnated ~ milli n touri t durin the 
umm r. 1 o dat urfa -wat r and ground -water d ,·elop111 nt 1n th 
ounty hav been adequat to 111 et th ,,·at r d mand 111 thi area . 

I f the nt trend of population ontinu to increa and reater de-
mand . for round -water withdra \\ al are mad , pr bl 111 of v rd v lop-
111 nt ma 1 c ur. ' ,·aluation of the o- rou nd-water 

ount wil l pro id a ba i. for th 1r ffi cient d 
111ent. 

of :\lonmou th 
nt and mana e-

l he th ounty c ur In th Raritan and 
.. ormat ion , th \\"n F rmati n, th \ V nonah Forma-

tion and ::\l ount Laurel and , th Red Bank and, the V ine ntO\\·n orma-
tion and th K irk \\·ood F rmation. Th ) r 1 out in band tr ndin 
north a t-. outh\\" t and lop do\\"n\\"ard tO \\ ard th outh at. T hi k
ne and ,,·ate r-bearing haract ri. ti of the. aqu ifer are um

tab l 011 th next pag . 

rl h Raritan and 1l a othy Formation. may b In hydrau li onnection 
with th t lanti · an and d v lopm nt ·ou ld be limit d b th tin at 
of a lt-\\"a er n roa h111 nt . tudie mad b Bark da le ( 1 - ) indi at 
that a lt \ at r i pr . ent in th ·ean ,,·ard xt n. ion f the aquifer pe r
hap. about + or - mil off. hor pri r to la r e-. al de ,·elopment. I n
f rmatio n obtained from te. t '' lL indi at that Bark da le . e timat of 
th updip e. t nt of alt- \\ ater en roa hment are r a. nab ly a urat . 
Wat r amp! fro m a tc t w ll d rilled about ~ mi l . outh of 
indi at d alt- \ at r ontaminat i n of th lo\\· r part of thi aqu if r. nti l 
t h actua l I atio n of th . alt ,,·at r in the aquifer t th ea. t of th 
ount i know n d · lopment hou ld proceed '' ith extreme caution. Th 

area mo t fa ,·orab l for ad li ti na l d elopm nt of the Rarita n and 
Mag thy formatio n probab l th ' e. t rn part of th count ' ' h r 
pum1 age wou ld a gra ate th alt- \\" at r pr bl m le than ,,·ou ld th 
. am in t n. it of d · lopm nt at rn part of th ·ount) . alt 
"'at r probabl ad van in g tO \\"ard coa. al part. f th co 1nt 111 re-
pon to ' i. ti n d lopment . I ncr a eel d ,. lopm nt along th coa t 

wou ld ace ra t the rat of ad an ement to ,,,·ard th oa t mu h more 
than ,,.o Il d the . am in ten ity of deY lopment in th t rn par t of 
th ount . 
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Aquifer 

Raritan and 
Formation 

ngli hto\ n ormation 

W nonah ormation and 
Mount Laurel and 

R d Bank and 

incentown ormation 

I i rkwood ormation 

F ~10 i\[Q TH 0 TY, . j. 

Thich- 1958 
ness 

(feet) 

30- '"0 

0--

4 

"'0- 11 0 

0-79 

Pumpage 

(mgd) 

Wat er-bearing 

12.3 Mo t important aquifer . 

4. 

Yield rang from 100 
to 1 4 gpm to lar -
diam ter v ell . 

rage ) i ld ~'" 

~Iaximum reported 
6-+0 o-pm . Av rage 
to large-capa it .,,·ell 
-+10 gpm. 

on idered a 1n le aqui
fe r. A rage yield 10 
gpm. M a 1 m u m r -
ported yield 3 5 pm. 

Yield rang from to 30 
gpm to dome tic well . 

:'\l umerou dome t i well 
tap thi aquifer- i ld 
ran e from 10 to-o gpm. 

1.- Yield ran ge from 1- to 
1 200 gpm. 

The area mo t favorable for additiona l de elopment of the ngli htown 
•ormation and Mount Laurel and i loca lly in th i inity of their out
rap area outhv t of the and y Hook Bay h re water level are 

hi he t and th threat of alt-wat r en roachm nt i 

Becau e th aquif r in the R d Bank and i general! thin and pinche 
out within a fe" mile of the out rop, it may not be practical to att mpt 
to develop large- ield well from thi aquif r. However well located 
n ar tr am or pond that are in hydrauli onnection with the aquif r 
ma) permit lar e ield . Much more information regard ing the h draulic 

haracter i tic of the Red Bank and i ne ded before it ignifi ance a 
an aqu ifer an be prop rly evaluated. 

Probable fa arable additional development in the aquifer of the Vincen
wn ormation o cur lo ally in the vicinity of the outcrop area and 

a\ a from the Atlanti cean. HO\ er more in formation i needed 
r ga rding hyd rauli haracteri tic of the wat r-bearin material . 
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The Kirkwood Formation underlie about 2- p r nt of Monmouth 
ounty and make up the principal ,,·ater-table aquifer in the outhea t rn 

part of the county. Favorable additional de elopm nt may be a ailable 
in area ' here it aturated thickne i at lea t 0 feet and r mote from 
aline urface-water bodie . 

It i e timated that th v at r demand in ar 20 0 \\ill be about 133 
mgd, about 9 m d more than th water u e in 19 '" . Th timat d 
natural ba eAo\ di har e of the major aquif r that o ur under "at r
table ndition to tr amAo\\ i timat d to b about 17 mgd . Mu h 
of thi ' at r i ph all a ailable fo r d lopm nt . 

Th of the natural ba eAm di har e from ea h of th 
ur und r water-tab! ondi ion ome\\ her in th 

hould be on ider d a flr t approx imation , parti ularl) for the 
th Wenonah Formation and 1 fo un t aurel 
and. tream- a in ta ion lo ated at aquifer 

ould p rmit d t rmination f ba eAo\\ di harg from th 
individua l aquifer . Unti l a b tter approximation an be mad the tl -
mat d ba eA ' di char e an b u d to ug t th amount of ,,·ater 
that ould b d \ loped from the r . Thi do not 
impl) that it would b of th e 
aquif r natural di char out of 

uitabl for lar e- ale de lopment 
ca n be utilized by ground-,,·at r de elopm nt in oth r aquif r that are 
in h draulic connection with tream that drain th poor aquif r. Thi i 
ac ompli hed by pumping from the bett r aquifer n ar the e tream at a 
rat that tabli he a grad ient from the tream tO\ ard the more pro
ducti e aquif r . In thi wa well cou ld int rcept ' at r that naturally 
v ould be di char ed from the e aquifer to the tr am whil indu in 
\ at r from the tream that on! r centl had be n di har d b the 
poor aquif r to th tream . De elopment cou ld a! o be ac ompli hed 
b on- tr am re rvoir in conjun tion v. ith n arb round-'" ater in talla-
tion . . 

The a ai lable data indicat th depth to and thickn 
aquife r and aqui lude und rl in Monmouth ount 
for many purpo e thi information doe not permit 

timat of the effect of d elo1 ment in any aquifer 
of head in that and adja nt aquif r . u h 
oth r thing, a knowled of the h drauli 
and the material eparating them. The h 
of th aquifer have been valuated in a fe , area 
In oth r area e timate of aquifer tran mi ibiliti 

of the principal 
Althou h u efu l 

rea onabl reliable 
n the di tribution 

require among 
of the aquifer 

of ome 
by pumpmg te t . 
v. re mad from 
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pecifi apacitie of indi idual ' ell . :\Iuch mor information n ed d 
on th h draulic haracter i tic of the mat rial . umping t hould 
be made at e er opportunit wh re adequat t contro l i a ailable. 
The te t data hould b anal zed to d termin , if po ibl , both th 
aquif r and adja ent aqui lude chara teri tic . 1 hi informati n i n eded 
th rou hout the oa tal Plain of the tate to a i t in pred ictin the 
ffe t of development. 

Th o t of d t rmining the hydraulic hara ten tiC of th prin ipa l 
aquifer in each area befor the aquif r ar dev loped in that ar a prob-
ab l \ ould be prohibiti,·e. tudi ar n ed d to det rmin if timat 
of the hydrau li haracteri tic of the aquifer an be made on the ba i 
of v:ater-1 v l hange that occur in re pon e to d ve lopment. Thi method 

entia ll a Jon -term pumpin t t. Record of pumpin fr m a h 
of th aquifer in ea h area, re harae to aquif r from pr ipitation and 
tream and a qui fer di charg to tre:-_m and \ at r I v l in ach a qui fer 

111 a h area \\·ould be required. more and b tter data be arne avail-
abl timate of the h. drauli ha racteri. tic would b refined. 
te hniqu pre en ted by on and W b r ( 1 6-+) probably an b g n
eraliz d to e timate the a raae h drauli charac t ri ·tic. in ach aquifer 
and aqui lud e: 

Th effect of d v lopment of om of the prin ipal aquif r d pend , 
in part, on the hydraulic chara teri tic of th ubo eani xten ion. f 
the aquifer and the degree if an) of hydrau li connection of th e 
aquifer with alt water. The hydrau lic charact ri ti of the. uboceanic 
exten ion ha e a a reate r inAuenc on aquif r r pon. e to pumpin near 
th coa t than to pumpin inl and from the coa t. Be au , mu h of the 
hea ) pumpin i along th oa t, the la k of information of ondition. 
off hor i unfortunate. tudi are ne ded to d termine if e onomi all y 
ju tifiable method an be d veloped to anal z th hyd rau li haract r
i. tic of uboceani material within at lea t a few mile of the oa t. 
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LOGS OF WELLS 

Representati e logs of 23 well in Monmouth ounty . ]. are 
given in table 4 on the folio\~ ing pag . The log ha e been ele ted on 
the ba i of areal di tribution and depth penetrated. nle otherwi e 
indicated tentative correlation ha e b en mad on driller ' log by the 
" riter. The log with correlation by l\1eredith . John on, Frank ]. 
Mark wi z and oth r are ba ed chiefly on laboratory xaminatio n of 
drill uttirw . l\1r. John on i the former eologi t of r e\ J er e 
and Mr. ~1a rke' i z i the Prin ipa l Bureau of J ol y, 

ivi , ion of R our e De\·elopm nt tat epartment of 
on rvation and Economic Developm nt. 

TABLE 4.-LOGS OF E ECT D WELL IN 

MONMOUTH C UNTY N. J. 

W ll 1 lVI r er ount · 

ltitude 120 fe t 

nd rib d 
Quaternary: 

PI i. t en and R nt: 
an! . . .. .... .. .... .. . . ..... ... ..... ...... . 

reta eou. : 
n li htown Formation : 

and ye llow ..... . ........ .... ..... . . .. .... . 
M r hantvi[l Formation and Woodbury lay : 

la), dark ... . .. . . ... . ....... . ... . .... .. . . . 
Raritan and :\Iagoth y F rmati n : 

lay, dark . . ... ... ... ... . .. .. ... . . . .. . . . .. . 
an I fin e .............. . ............... .. . . 
Ia) da rk .. ..... . ... .......... . .. .. ..... . . 

fine whit not wat r-b arin . .. .... . .. . . 
la , dark ...... . . ... . . . .. ....... ... ... . . . . 
lay white ..... ............. ........ . ... . . . 
lay, r d .. .... ..... .. ....... .. ....... . . .. . 
lay white . .... . . . .. ....... . ... .. ... .. .... . 

and, white .......... .... ... . ..... ... ...... . 
la , dark . . ... .. .. . . . . .... .. .. . ..... .... . . 
lay, li ght ... ... .... . . ..... .. . . ... .... ... . . 
and, fine to medium ........................ . 

Thidn ss 
( fe t) 

10 

2 

0 

11 

6-
2 

-+ 
-o 
1 
-+ 

1 ,-

2 
1 
8 

32 
32 

D pth 
(feet) 

10 

30 

60 

170 

23-
2 7 
~ 0 
330 

31 
36-
380 
382 

92 
400 
432 
464 
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Table 4.- Log of selected well in Monmouth Count , N. J.- ontinued 

retaceou : 

Red Bank ( ?) and: 

Well 2 Imlay to\ n 

Altitude , 1,.. feet 

and .. ...... . .. . ...... ..... . .... · ·. · · · · · · · 

Red Bank and: 

and cla e 

a e ink Formation : 

and la) e hell ( ?) at '"0 feet ....... . ...... . 

Wenonah Formation and Mount Laurel and : 

and, ra fin , clayey . .. .... ....... . .... . .. . 

Mar halltown and W nonah Formation : 

lay andy . . . . ... . . . .. . ..... . . . . . .. . . .. ... . 

Mar halltown Formation: 

la dark gra . . . . ... . .. . ...... . ...... . . .. . 

Formation: 

ra .. .. . ..... . .. .. . . . . ... . . . ........ . 

fine len e of clay . . .. ................. . 

fine clayey ............ . .. ............ . 

-:\1er hant ille Formation and Wood bur lay : 

la ..... .. ..... ........ ..... .. .. . ....... . 

Raritan and l\1agoth ormation : 

Thickness 
(feet) 

1+ 

6 

30 

20 

6 
1+ 

19 

and , fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

and medium ( ?) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

lay gray .. .. . .. .. . ....................... . 

m dium( ?) . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
and at +6 and 57'" f et . . . . . . . . . . . . . . . . 7 

fine . . .. .... . .. ........ . . . . .. . . .. .... . 

\vhite .. .. . . . . . ........ . ............. . 

No ample ... .. . . ........ . ... . .... ... . .... . . 

Ia aricolored . . ........ . ....... . . . ... . .. . 

and gra fine to medium ..... .. .. ... ... . ... . 

+ 
7+ 
3 
1 ... 

D epth 
(feet) 

1+ 

so 

0 

10 '" 

1+0 

16 

+ 

622 
626 
7 0 
730 

7+ '" 
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Table 4.-Logs of selected wells m Monmouth County, N. ].-Continued 

Well 7, • reehold 

( orr lation b Meredith ' . John on) 

Altitude, 140 feet 

Tertiary: 
Horner to\ n and : 

lay li ht brown and 
retac ou : 
Red Bank and: 

lau oniti ........ . .. . 

and r eni h brown cla y glauconitic .... . .. . 
and ray gr n fine to oar e glau onitic 

a e ink Formation : 
la ra glau oniti h ll fragment .... . ... . . 

Wenonah Formation and Mount Laur l and : 
and 
I iahtl 

Thickness 
(feet) 

15 

30 

10 
10 

Depth 
(feet) 

1,.. 

1 5 

170 
1 0 
190 

hell f ra men t . . . . . . 22 

alternating thin laminae of and .. 
par ely lau oniti ........... . 

and ontain lim ton 

5 230 
10 
20 
40 
20 

240 
260 
00 
20 

35 55 

contain lim ton nodule. . . . . . . . . . . . 410 
lay, gra , ontain hell fra m nt . . . . . . . . . . . . . 42,.. 

Merchantvi lle Formation: 
lay gray glau onitic and micaceou ontain 

hell fragment ........ . ....... . .... . . .... . 
lay 
la 
lay ......... ... . . .. ... . ... . 
lay gr eni h-gra ontain I ime tone nodule ... . 

Magothy( ?) Formation : 
lay gray .. .... .. . .... .... .. . . ..... . . ... .. . 
lay gray and .... . ....... . . . .. ......... . . 

5 
40 
20 
10 
10 

10 
10 

4 0 
470 
490 
500 
""10 

520 
530 
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Table 4.-Logs of selected well m Monmouth County, N. ].- Continued 

Well 7 Freehold- ontinued 

reta eou - ontinued: 

l\ll a othy Formation: 
o-ra fln !au omt1 ... . .. . . .......... . 
gray glauconitic . ........ . . . ........... . 
dark gra .. . ....... .. ... . . ........ .. . . 
gra li ghtl and and mi a eou containin 

rit nod ule .. .. . .. . .. . ................ . 
Raritan Formation: 

and ra i h-b ro'v\·n, er flne . .. ... . . .. . . .... . 
and llo' , flne to medium . ... . .... .. . ..... . 
and gra flne to medium, li ght! Ia e .. .. . . . 

nd cribed 
retaceou : 

Well 1" T I raph Hill 

lt itude 2 -1- f t 

Red Bank and : 
and y lauconitic m1 aceou 

flne to medium, cla) e) ; 

ray fln to medium ver micaceou 
nit ic claye . . ......... .. . ... . 

h, micaceou and glauconiti 
Venonah ormation and 1\ aunt aurel and : 

and, gr en i h-g ra) flne to medium li htl ilt , 

and , mi a eou 

fl ne to medium ilt m1ca eou ; 
nt lauco nite .... .. .... .. .. ... .. ... . 
ni h raj flne to medium li ghtly ilt. 

an d in alternatin gra mH:ac ou 
li gniti 

Thickness 
( feet ) 

6 
7 

.J7 

2-

1 -

1 
20 

19 

1-1-

21 
10 

D pth 

(fe t ) 

605 

69 

3 

+ 
11-+ 

2 1-1-6 

10 161 

3 16+ 

] 0 
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Table 4.- Logs of selected well m Monmouth County, N. J.-Continued 

Well 13 , Telegraph H iLl-Continued 

retaceou - ontinued: 

Mar hallto'v\ n Formation: 
Clay, gray, micaceou ligni tic ontain thin earn 

of ilt .. . ... . .... ... . . . . .... ... .. .... .. . . 
ngli hto,,·n •ormation: 

and, li ght ra fine to medium ilty, mi aceou 
ligniti .............. . . . ................ . 

and li ght gra medium liahtly ilt , li aniti , 
1111 a ou .. .... ..... . ... . .... ... . . .. .. .. . 
la) light gray mica eou and li niti .... .. ... . 
and, li ht ray 'er fine . ilt li gnit i , orne 

il ty. m icaceou li htly li o-niti 
lauconite .. ..... . ... . .. . .. . .... ... . . 

ille "ormation and Woodbur la : 
sli o-htl r mi aceou 

medium, ome o-la 1 onit , 

Thidness 
(feet) 

+2 

31 
6 

30 

26 

10 
10 

10 

D epth 
(/ et) 

2 7 

0 

34 
,..0 

37 

5 

and mica . . . . . . . . . . . . . . . . . . . . . . . . . . 10 9 -
ilt Ji ht ray lignitic mi 'a e u. . . . . . . . . . . . . . . 30 42-
and light gra , fine to medium ilty li htl 

mi a eou. and li gniti . . . . . . . . . . . . . . . . . . . . . . 26 + - 1 
Rar itan and Magoth Formations: 

and yellowi h gray, fine to m cli um w 11 ort d, 
mi a eous li nitic . . . . . . . . . . . . . . . . . . . . . . . . . 27 +7 

lay and and layer alternatin ray . . . . . . . . . . . 9+ 
and, gra fi n ; ontain len of lay . . . . . . . . . . 3 
lay and , and la er alternating . . . . . . . . . . . . . . . _17 
and ra fine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
and, ray, len e of lay . . . . . . . . . . . . . . . . . . . . . . l-
and gra fin , . orne lignite . . . . . . . . . . . . . . . . . . 1 
la and . and lay r. alternating . . . . . . . . . . . . . . . 70 

Pre- ret a eou. : 
nei ( ?) weathered ..... .. .. ...... . ... . .. . . 80 1044 



Table 4.-Log of e lected well in Mo nmouth County, N . J .-Continued 

Well 17 and Hook 

Altitude 3 feet 

Quat rnary( ?) : 
Plei tocene ( ?) : 

ape Ma ( ?) ~ ormation: 

Thickness 

( feet) 

and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
lay bl ue .... . .. . . . . . . .. . .. . .. . . . ...... . . 

XTRA LAT D G 
Ia blue 

and , 1 i nit ic .. . . . ... . .. .... . . . . . . ... .. .... . 
M rchant ille ormation and Woodbur lay : 

la , reeni h ray ilty . ... . .............. . . 
Raritan and I\1a oth Formation : 

and , dark gray .. ... ... . . . . . . ... .. ... ...... . 
Hardpan ( ? ) ... . ..... .... .. ....... . ... . . . . . . 

and v.·hit . . ... ... . ...................... . . 
Ia) hard ilty . ... ... .. ........ . ........ . . . 

"·hit li gn itic .. .... ... ... .. . .. . ... ... . . 

and .................. . ... ... . · · . · · · · · · · · · 
la . ........................ ... ... . . . .. . . 
and(?) fine lay . . .. . . . . . .. . . .. ... . . .. .... . 
Ia . . . ............ . ....... .. . . .. ... ... . . . 

Well 18, ne mile we t of eabright 

Altitude 1,.. feet 
uat rnar ( ?) : 
Plei tocene( ?) : 

ap Ma (?) ~ ormation: 

and 
lay 

reta eou : 
Re l Bank and : 

and bro\ n . .. ... . ... . ............ . .. .. ... . 

10 
'"-t 

130 

25 
9 

2 
9 

17 
3 
'"0 
15 

100 
100 

3 
4 

14 

Depth 
(fe t) 

Ll 

1 1 
18 

3-tO 
-t9 
74 

3 3 
400 
4 ,.. 
48'" 
-oo 
600 
700 

3 
7 

21 



9 

Table 4.-Logs of selected well tn Monmouth County N. J.- Continued 

w 11 18 ne mi .l e e t of abright- ontinued 

retaceou - ontinued: 
and black ....... ..... .. . .. . ... .. . . . . .... . 

lay , 

fln to m dium clay . and 
lau oniti ........ ... ...... .. ..... .. . . . . . 

hell , indurat d ..... .. ... . . . ... . .......... . 
ra el, \'ari olor d . ... . ... .. ........ .. .. . .. . 

W nonah ormation and IVlount aur l and: 

white, li niti ...... .. .. . .... . . .. ... ... . 
bl u . . .. . ..... .... ... . ........ ... · · · · · 

uaternar ( ?) : 
PI i toe n ( ? ) : 

W ll 20 Brookdal 

lt itud , 2 f et 

ape :\lay(?) Formation : 
and 
la 

r ta ·eou : 
R d Bank and : 

and brown . .. ... . ..... . .. . . . . .. ........ .. . 
ilt bla k, la ..... . . ........... . . ....... . 

ontain coa r e fragme nt. .... . .......... . 
a e ink Formation : 

and fl n , r la y .. . . ......... . . ... ..... . 

W nonah Formation and Mount aur l and: 
and ra ( ?) .. ... . ......... .. ..... . . .. ... . 

W nonah ( ?) ~o rmation: 

ilt bla k la y . . . ................. . ... .. . . 

T hickne s 
(fe t) 

36 

~0 

22 

..j. 

7 
] ,.. 

-+7 

79 

17 
9 

40 

52 

2 

D pth 
(feet) 

57 

77 

99 
1 ..j. 

10 

1 1 
196 

2-t 

2~ 

3-J.O 

] 

0 
39 

79 

1 1 



Table 4.-Log of selected well s in Monmouth Count , N. J.- Continued 

Well 20, Brookdal - ontinued 

Cretaceou - ontinued: 
lVIar halltown Formation: 

ilt black, cia ey .. · ......... . ............... . 
lay black ilty, hard . ... . . . . . ............. . . 

Engli htown Formation: 
and . ... .... ...... .. ... .... ... . . . . · · ... · · · 

Merchant ille Formation and oodbury ' la : 
lay and and glauconi ic ................... . 

Clay ........ . ........ ... ...... ..... ...... . 
Raritan and Magothy Formation : 

and black(?) ........... . ...... . . .. ...... . 
and eryfine(?) . . ........................ . 
and glauconitic, clayey . ...... .... .... . . . . . . . 

Hardpan ( ?) . ... . ..... . .......... . ......... . 
hell indurated ..................... .. .... . 
and , glauconitic and cia ey . .. ... ...... .. .... . 
and, brown lignitic ......... . ......... .... . 
lay, blue .. .. . . .. .... .... .. . ......... ... ... . 

and white . . . .............. . .. . ... .. ...... . 

Tertiary ( ?) : 
Pal ocene( ?) : 

Well 21 Eatontown 

Altitude, 60 feet 

Vincentov. n ( ?) Formation : 
and . ... ..... ...... .. . . . .... . ... .. ... · · · 

T rtiary: 
VincentO\ n ormation: 

and , fine ..................... . .. . . ... .. .. . 
and .......... . ..... .. .............. ... · · · 
and and lay, white .... . . .. ....... .. ... . .. . . 
and fo ili ferou ........................... . 
and fo iliferou , lignitic ................ .... . 

Horner town ( ?) and: 
and clayey fo iliferou , li gnitic ............. . 

Horner town Sand: 
lay greeni h-gray, hell fragment ........... . 

Thickn ess 
( feet) 

26 
1-t 

22 

7.) 
3" 

6-t 
14 
64 

6 
9 

32 
87 
-+-+ 
6 

26 

10 
16 
10 
10 
10 

28 

20 

D epth 
(feet) 

180 
19-t 

2 16 

2 9 
32-t 

3 8 
402 
-+66 
-+72 
-+81 
'" 1 
600 
6-t-t 
71 2 

26 

36 
2 

62 
72 
82 

110 

130 



Table 4.- Logs of elected we ll in Monmouth ount , N. J.- ontinued 

Well 21 atontO\ n- ontinued 

r taceou : 
R d Bank and : 

la reeni h- hell fra ment 

r eni h- ra , fo iliferou ... . .. .. . ..... . 
Wen nah ormation and ~Iount Laurel and : 

and black ( ? ) \ er fine to medium .......... . . 
\Venonah ( ? ) 'ormati 11: 

Ia) bla k and . and \'ery fine to fine ... . ..... . 
and fine to -oar e and ra,·el fin 

~lar hallt wn F rmation: 
fine, li nitic . . ...... . 

n li ht wn }•"ormation : 

Thickn e s 
(feet) 

0 

27 

~1 

+7 

D ptlr 
(feet) 

~10 

2 7 

3 3 

Ia ( ?) , bla k and . and, v 97 +60 
~1 rchantvill I· ormati n and \ 

Ia dark gra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 -
Raritan and I a othy F ormati n. : 

lay and . and, veq fine to fine . . . . . . . . . . . . . . . . 8+ 679 
and fine to oar e and ra\'el fin . . . . . . . . . . . . 9 6 
Ia and and, fin . . . . . . . . . . . . . . . . . . . . . . . . . . 167 
and and gravel fin . . . . . . . . . . . . . . . . . . . . . . . . 15 870 
lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 7 

Pr - u. ( ? ) : 
B drock( ?) weathered . . . . . . . . . . . . . . . . . . . . . . . 16 891 

Cretaceou. : 
and: 

Well 26 Fr hold 

ltitud , 11 0 fe t 

and brown, clay , lauconi t ic . .. . . ... .... .. . 
an I br \ n cla y in lurat d, glau · niti 

R d Bank and : 
and r dd i. h-br '' n fine to oarse 
and, reeni h- ray fine t m dium cia 

glauco nitic and micaceou. . ......... . ..... . . . 

1,. 
10 
2 

60 

12'" 
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Table 4.- Logs of selected wells in Monmouth C() unty, N. J. - Continued 

Well 26 Freehold- ontinued 
Thickness D pth 

Cretac ou - ontinued : (f et) ( feet) 

onitic er fo iliferou 3 160 
er glauconit ic .. .. ....... . 16 

and Mount Laurel and: 
and fine mi aceou clay . . .. . ... .. .. . ... . . . 
and and clay ra fine ....... . . .. . .. . . . ... . 1 
and , gra fine, cla mi aceou and glauconitic .. 30 

Wenonah ( ?) Formation: 
Ia gra ontain th in lami na of fine and ... . 2+ 

gra and ... . ....................... . 15 260 
and 20 2 

20 0 
10 310 

20 330 

li htl cla ey ... 20 3-o 

-o +00 

hell fragment ... -o +·-o 
24 47+ 

M 
6 + 0 

40 -20 
lay gr ni h-gray . . . .. . . . ...... ... .. .. . ... . 30 --o 

Yl rchant ill e( ?) 
Ia 

20 -70 
' ormation: 

gray, andy . . .. . ... ..... . ...... ..... .. . 40 61 0 
and clay in alternatin g layer ; . and i fine 

ra , and micaceou .. . . ... . .. . ........... . 20 630 
and li ht ra ery fine ..... . ........... .. . . 20 6-o 
and and Ia interb dded ; and i ray ve ry fine 
and mi a eou 30 680 
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Table 4.-Log of selected well in Monmouth Count N. J.-Continued 

W 11 D6-t farlboro 

Altitude 160 fe t 

'retaceou 

Red Bank Sand: 

ilty 

ormation : 

ra and m1caceou and lign iti 

Wenonah Formation and Mount Laurel and: 

and reeni h-gray, fine to m dium ilty ontain 

alt red lauconit ... . ... ..... ... . . ... . .. . . 

la ra and li niti ontain a fe ,. fo il 

fra m nt 

::viar. hallto\ n Formation : 

la , gr eni h-gra andy mtca eou and glau onitic 

En li htov n "o rmation: 

and ray, fine li htly cla y and mi a eou 

Mer hant ille Formation and Woodbur la : 

Hardpan .......... ... .. . .................. . 

lay gra , ontain la er of hard pan .......... . 

Ia gra , li niti ontain p rite . .. . ....... . . . 

lay green lign itic ... ... ............. . .. . .. . 

T hidness 
(fe t} 

20 

27 

0 

7 

D pth 
(fat} 

~0 

107 

1-+7 

197 

20-t 

lay gray fo ili f rou . . . . . . . . . . . . . . . . . . . . . . . .f.f .f9 

Raritan and Magothy Formation : 

lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S -+ ~ 

la and ontain p rite lignit and 1 n e of 

and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .f -+ ~0 
lay and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 .f 

la tough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-t ~0-t 

fine to medium . . . . . . . . . . . . . . . . . . . . . . . . 37 5-t 1 

H ardpan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.. -+9 
fine to medium . . . . . . . . . . . . . . . . . . . . . . . . . 21 '"70 

medium, lignitic . . . . . . . . . . . . . . . . . . . . . . . . 26 ~96 

gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 61 
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Tab le 4.- Log of selected well s in Monmouth County, N. J.-Continued 

W ll Pl Allentown 

on·elation by Fran k ]. Mark v i z) 

Altitud 70 f t 
Thiclmess 

(feet) 
D ept h 

( feet) 
nnamed : 

o ample 
retaceou : 
Woodbury la : 

la dark gra ilt m1caceou .. . .. ..... ..... . 
Ia dark gra indura ted layer ilt li nitic .. . 

Merchant ill Formation : 
Ia r eni h-gra ilty glaucon itic m1 a eou 
con tai n rounded quartz pebble .. . . ...... . .. . 
la dark gray, ilty, lauconitic micaceou 

lightly andy . . .. .. . . .. . . . . . . .......... .. . 
lay reeni h-gra ilt , mi a eou li htl y 

lau onitic ontain pebble . ... ............ . 
la dark gra il t m1cace u ... . .... . . .. . . . 

Magothy Formation: 
and dark ra fine, ilt ................... . 
and and clay interb dded . .. . ... . .. . . . . .... . . 
and gray fine to medi um, quartzo e . . . . . . .. . . . 

Raritan ormation: 
lay, gray, ilty, lignit ic mi aceou ............ . 
and li ght ray, fine to medium, li nit i .... . .. . 
la . . . . . . . ... . . . . . ........... . ... . .. .... . 

r ta e u : 

Red Bank (?) and: 

W 11 P3 Roo e elt 

Altitude 19 feet 

ra el .... . ..... .. . . .. . . . . ... . . 

20 

30 
20 

0 

30 

0 
~2 

38 
10 
10 

20 
16 
29 

8 
L 
7 

20 

--o 
70 

100 

1 0 

160 
1 2 

220 
230 
2-+0 

~60 

276 
0,-

8 
20 
~7 

3 30 
24 4 
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Table 4.- Log of selected well in Monmo uth County, N. ] .-Continued 

Well P3 Roo elt- ontinued 

Thickn ess D ep th 

(fee t ) (feet) 

Formation and ~Iount Laur l ( ?) and : 
with treak of rav l . . . . . . . . . . . . . . . . . . . . 67 

ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 9 

M 

and . tr ak of la 
Ia_ : 

Formation : 
gra , t ugh andy 

Round tube of and Ia with lay tr ak and 
. and .. .. . . .... . ... ......... ....... · · · · · · 

and with tough cia treak ... . . .. ........ .. . 
and gra fin to m dium \\"ith lay treak .. .. . 

Rari tan • ormation: 
and gra coar e "' ith · Ia treak 

ld Bridge(?) and lVI mber: 
and gra coa r .... .......... ..... . . .. ... . 

outh Ambo ( ?) fire cla : 
Ia ' hit to gray, with and treak .. . ...... . 

W ll P-J. Freehold 

ltitud 100 feet 
nnamed: 

Top oil 

-W 129 

14 
13 
9 

-J.1 

9 
0 

9 

26 
16 

4 

20 

6 

143 
1 6 
16 

_06 

7~ 

398 
-1-1-J. 

4 6 

490 

510 

6 

23 29 
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Table 4.- Logs of elected well in Monmouth County N. J.- ontinued 

W ell P-t Fr hold- ontinu d 

retaceou - ontinued : 

W enonah ormation and l\1ount Laurel and : 

and, and oft cia ..... . . . ..... .. . ....... .. . 

and , black, fine .............. ... .......... . 

Mar halltown ormation: 

tough . ... . . . . . . .. .. ..... . . .. ... .. . . . . 

contain pod of white clay ... . ..... ..... . 

and thin eam of and .. .... .. ... .. .. .. . 

M r hantvi lle Formation and Wood bur lay : 

la hard ... . . . ........ . ..... ...... . . ... . . 

Ra rita n and _ iagothy Formation : 

Lime tone .......................... . . . . ... . 

lay . . . . . ... .... . ..... .. . . .. ........ ..... . 

and ...... . . . ........ .. ........ . .. · · .. · · · · 

la . .. .. . .. .. . ..................... . .... . 

ime( ?) ... ...... . . . . . .... . ..... .. . ... · · · · 
lay tou h .. ............. ... .......... . .. . 

nnamed: 

ra fine ... . ... ... .. ............. . .. . 

Well P9 Mata\ an 

A lt itud , 0 feet 

Thickn ess 

(feet) 

3 
21 

1 
23 
1 
16 

96 

2 
96 
6 

12 
1 
9 

59 

D epth 

(feet) 

67 
8 

96 
10 
136 

1-t9 
172 
1 
_06 
219 

17 
-t13 
419 
-t31 
4 2 
-t41 
00 

la and gra el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 10 
r taceou 

Raritan and Magothy ormation : 

lay gra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 -t2 
lay and fin e muddy and . . . . . . . . . . . . . . . . . . . . 38 80 
lay ra with hard treak . . . . . . . . . . . . . . . . . . 10-t 18-t 

Raritan Formation: 

and g ra fine ..... . ... . .. . ~ . . . . . . . . . . . . . . . -2 236 
la , gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 256 



T able 4.-Log of elected well s in Monmouth ount , N . ].-Continued 

Well P . iatawan- onti nu d 

r ta eou - ontinued: 
. and ra) . . .. . . . . ... ....... ... . ... ... . . .. . 

Ia ray and whit w ith and treak ... . . .. . 
hard .. . . . . . ...... . ........... . . . . . . . . 
r d, \ ith hard . tr ak: . . . ... . .... . .... . . . 
·oar. .. . ... . .. . .. . ....... .. .... . . .. . . 

Ia with hard tr ak . . ........ . ........... . 
and oar. and fin . ... . ............. . . . . . . 
Ia) , with hard treak .......... . ..... . ..... . 

W ll P _1 entreYi lle 

ltitude fe t 

ape i\ I ay Formation ) : 

Th ickn s 
( feet} 

113 
9 

-7 
2~ 

-t 
17 
12 

rav 1 and . and . . . .. . . . . . . . . .. .. . . . . .. . . . . . 10 
reta ou : 

ngl i h town Formation : 
and gra . .. ........ . .... . . . . . .......... . . 
and gra r and lay .... . ........... . ....... . 

Woodbur Ia : 
and cia) 

. and .. . . . ............ . .. . ...... . 
Mer hantvi ll Formation: 

Ia fine , and . . ..... .. ..... . . . . . ... . .. . . . 
Ia , . andy with hard . treak .. . . .... .. .. ... . 

Raritan and 1\1a othy ormation. : 
and fin ru. t . . ....... . . . ....... . . . . . .. . . . 

Sand fin .... .. . . . .. . .. ... . . . . .. . . .. . . . . . . . 
Raritan • ormation : 

I d B rid g ( ? ) and ~I m be r : 
gray .. . .. . ................... . . . . . . 

Ia gray .... . . .. . .. .... .. . . . . . .... . . .. . 
oar 

and, hard, and lay .. . . .. . . . ...... . ... . . . . 
lay . .. .... ... .. . ... . ..... . . . ... .. ... . . . 
Ia and and pyrite . .. ... . .. . . .. . .. . ... . 
Ia tough .. . . . .... . .. . .. . .. . . . . .. .. . .. . 

4 
16 

10 
0 

40 
10 

2 
103 

61 
5 

3 
23 
21 
16 
44 

Depth 
(feet) 

261 
37-t 

-t-t 
60 

70 
100 

14 

202 
30 

66 
371 
409 
432 
4-

469 
513 
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Table 4.-Log of selected well in Monmouth Count , N. ].-Continued 

Well P22, Atlantic Hi hland 

Altitud 2 feet 

ill .. 0 0 • 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 • 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 • 0 0 • 0 0 0 

reta eou : 
Mar hall to\ n Formation : 

Ia 0 0 0 ••• 0. 0 0 0 0 0 • • 0 0 0 0 0 0 0 . 0 0 0 •• 0 0 0 • • 0 • • •• 

ilt fine . 0 • 0 0 0 0 0 • • • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lay, blu 0 0 0 0 0 ••• 0 0 • 0 . 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 

n li htown Formation: 
fin 0 0 0 • 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 •• 0 • 0 0 • 0 0 

fine and ilt . 0 • 0 0 0 • • 0 0 0 0 0 0 • 0 0 •• 0 0 • 

loo. 0 0 0 0. 0. 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0. 0 0 

tou h 0. 0 0 0 0 0 0 •• 0 0 . 0 . 0 0 0. 0 •• 0 •• 0 0 0 

and fin and ilt 0 0 • • 0 0 0 • 0 0 •• 0 0 0 0 • 0 0 0 • 0 0 • 0 0 • 

Woodbury la : 
Ia) blue oft 0 0 0 0 0 0 0 • 0 0 0 • 0 • 0 0 0 0 • • 0 0 • 0 0 0 0 0 0 

Ia ', blue to~ h 0 0 0 0 0 0 0 • 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 

Mer hantville Formation : 
ardpan 0 •• 0 • 0 0 0 0 • 0 0 0 0 0 0 •• 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 • 0 

Ia and . 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 ••• 0 0 0 0 

lay blue to tgh 0 0 • 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 

Raritan and l\ agothy ~ormation : 
and ra hard fine 0 • 0 0 0 0 • • 0 0 • 0 • 0 0 0 0 0 0 0 0 0 • • 

la blue, oft 0 • 0 • 0 0 0 0 0 0 •• 0 0 0 0 0 • 0 0 0 • 0 0 0 • 0 • 0 

blue. tough . 0 0 0 • 0 0 0 • 0 0 0 •• 0 0 0 • 0 0 • 0 0 0 0 0 0 • 

gra , pa ked, fin 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 • 0 0 ••• 

blu tough 0 0 0 0 • 0 0 • 0 0 •• 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 • 

gra 
blue 

oar 

ormation: 
and :\Iemb r: 

and, ra), oar. 0 • 0 0 0 0 0 0 • 0 0 • 0 0 0 0 0 0 • • 0 0 ••• 

Raritan Formation : 
Ia , blu , tough 0 0 0 0 0 0 0 • •• 0 0 0 , 0 0 0 0 0 0 0 0 •• 0 0 •• 

and oft and ilt . 0 • 0 0 0 0 0 0 0 • 0 0 0 0 • • 0 0 0 0 0 0 0 0 0 • 

Ia) and bould r. 0 •• 0 0 0. 0 0 • 0 •• 0 • 0 0 0 0 • • 0 ° 0 • 0 0 

Thickness D ep th 
(fee t) (feet) 

8 

14 22 
17 39 

-+-+ 

2_ 6 
21 7 

120 
17 137 
22 1 -9 

18 177 
9-t 271 

10 - 1 
22 303 
44 347 

3 2 
40 422 

8 460 
43 03 
17 520 

8 528 
4 532 

29 561 
5 566 

17 583 

12 "'9 ... 

22 617 
45 662 



103 

Table 4.-Log of elected wells in Monmouth ount N. J.- ontinued 

W ll P2 R d Bank 

ltitude, -W feet 

retaceou 
Red Bank and: 

and ....... ... . ............ . . . .. . .. . ..... . 
oft ....................... . . ..... . .. . 

ontain Ia_ er of indurat d material ..... . 
au rel and : 

:\Iar. halltown Formation: 
la) ontain. len e of . and ... ...... .. ....... . 
lay ...... ... . ... ....... ........... ... . .. . 

Engli hrown Formation: 
and fin ............................. . ... . 

lay ..................................... . 
and ......... . .................... · ·. · · · · · 

Engli. ht0\\'11 ( ?) ' ormation: 
lay bl a k ... ..... . .... .... ... .. .. .... . .. . 

laye r ( ?) 
\ 

la)er. ( ?) 
an I compact .... . ............ . ..... . . .... . 

~1 rchantvi ll e Formation: 
lay, tou gh .... .. .... ... ... ... . . ....... . .. . 

Raritan and 1agoth Formation : 
Ia . andy ... ............... . ... .... . .... . 

gra fin . . ...... . .............. .. ... . 
tough . .... . . ... .. . . . .... . ...... . .... . 

o- ray, medium coar e ......... . ...... ... . 

lay 

T lzickness D f/> 1 h 
(fe t) (feet) 

+7 

0 

_o 
~1 

] 1 

L 
~2 

6 

6 
2 

76 

7 
19 
7 

10 

] 

7 
7 

7 

1 
11.-

1 : 
~16 

~61 

~ 7 
~7 

300 

+9 
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Table 4.-Log of selected well in Monmouth County, N. J.-Continued 

Quaternary: 

Well P 0 Long Branch 

Altitude 10 feet 

Plei to ene and Recent: 

and ton and fill .... ... ... ... .. .. . ..... . . 
Tertiar : 

Horn r town and and Vincente\ n ormation: 

lay .................................... . . 

and . .... . . . . ....... . .......... . .. .. ..... . 

Ia and marl 

and and marl . . . . .. ....................... . 

la and marl .. .. .... . . . . . ... . ... . ....... . . 

and ................. . . . .. . ........ · · · · · · · 
lay and marl . . . .. . ...... . . . ..... . .. .. .... . 

retaceou ( ? ) : 
Red Bank ( ?) and: 

and and mad . ................ . .. .. ... . . . . 
la) . . ............... .. ............ .. .. . . . 

Mar halltown Formation and a e ink Formation: 

• Iarl and cia .............. . . .... . .. .... .. . 

Wenonah Formation and Mount Laurel and: 

and ..... . .......................... . .... . 

Ia and and .. . . . ... . . . ... . . . ....... .. ... . 

Ia ........ ... ........... . ........... . .. . 
W nonah ( ?) ormation : 

and and ilt .. ......... . . ................. . 
Mar hallto n Formation: 

n Ii htown Formation: 

la with and layer ..... ......... . ...... . . 

and lay ........... .. ... . ............ . 

and ....... . . . .. ... .. . .... ... .. . .... . . . . . . 

and and Ia . . . . .... . ...... ... ......... . . . 

Woodbur lay: 
lay .... .. .. . .. . ...... . ..... . ....... . .... . 

la and and ........... . ............ . ... . . 

Thickn ess 

(f et) 

12 

+6 
42 

2 

6 
8 

43 

10 

31 

9 
12 

21 

3 
21 

D pth 
(feet ) 

+7 
-2 

+ 
109 
L ,.. 

1+ 
160 

206 

2+8 

276 

28~ 

290 

3 

36 

399 
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Table 4.-Logs of selected wells in Monmouth Count , N. ].-Continued 

Well P 0 on Bran h- ontinued 

retaceou - ontinued: 

Thidness 
( f eet) 

lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

la and and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Hardpan ............... . .................. . 

::\I rchant ill •ormation: 

lay and and . .... ..... . .................. . 

and and . . .... .... ................... . 

R aritan and lV[a oth ormation : 

lay and and ..... ... .. ... . .. . . . .... . .... . . 

Ia .. . . . . . .... . . . . . ... . .... . . ... ........ . 
and cla 

fine .... ... .................... . . .. .. . 

R ar itan •ormation: 

ld Bridge (?) and l\1 mber: 

a nd .. . ....... . .. . .. . .. . ... . ..... .. .... · 

lay . ... ................. . .. . . . . . .... .. . 

Quaternary: 

R ecent: 

W 11 P 8 . bur P ark 

orrelation after tate reo logi t R port 

Altitud , 10 fe t 

and ..... . . . . . . ..... . ... .. . . . · · . · · · · · · · · · · 

10 
7 

4 

10 

10 

0 

1'" 

1 
70 
1 
6 
20 

4 
11 

,.. p. 7 ) 

16 

D epth 

(feet) 

6-tO 
0 
0 

9 
1001 

16 
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Table 4.-Logs of selected well m Monmouth County, N. J.-Continued 

Well P3 A bur Park- ontinued 

Tertiary: 
Kirkwood Formation: 

lay bro\ n. Diatom at 40 feet .... ...... .... . 
Mana quan ormation and hark Ri r Marl: 

lay li ght-colored ..... . ...... ..... .... . .... . 
reen and ................... .. ..... . . . ... . 
lay \ hiti h, containing foraminifera . ... ..... . 

Vincentown Formation: 
lay, contain green and .. . . . ... .. ..... . .... . 
reen ~and ........... . ..... .. . ............ . 
lay, contain green and ..... . . ............ .. . 
lay whiti h, with a thin layer of Br ozoan 
lime and .. . .... .... .. ... . ........ ..... . . . 

Horner town and : 
reen and with leneothyri harlini and ryphea 

Cretaceou : 
Red Bank 

a e ink Formation: 
:rreen and ontain i xogyra and Belemnitella 

Mount Laurel and : 
and gray water-bearing 

T entative Correlation 

Mar hallto\ n and Wenonah .rormation : 
green clayey .............. . .. . . .. . .. . . 

and dark, m1caceou glauconitic ............ . 
lay dark andy .. . .. . .. . ... . ..... . .. . .... . 

and li nitic water-bearing with clayey layer 
and and la la er alternating, ( oar e and or 

gra el at 61 feet) .. . .... . .. ... ..... . .. . . . 

Woodbur lay: 

lay glauconiti , (thin earn of and at 680) .. .. 

Mer hantville ormation: 

la , glauconitic ........ . .................. . 

Thickn ess D epth 

(feet) (feet) 

64 

13 
7 

40 

20 
20 
20 

40 

-tO 

7 
53 

40 

so 

10 
30 
32 

5 

60 

60 

so 

80 

9 
100 
140 

160 
1 0 
200 

240 

280 

2 7 
34 

380 

430 

440 
470 
502 

60 

620 

680 

730 
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Table 4.-Logs of se lected wells in Monmouth O>unty N. J.-Continued 

Well 3 A bur Park- ontinued 

reta eou - ontinued : 
Macrothy ( ? ) Formation : 

nn cia e . . .. ... .. .. . .... .. .... . . ... . 
lauconitic orne thin la) er of ar-.J . . .... . 

and, nne \\ hiti h- ray ( li nite at 1 0 fe t rock 
at I _6 feet) ........ . . . ... . ............ . 

Raritan } ormation: 
lay and ... ... ... ...... .......... ...... . 
tay ' hite ..... .. . . .. ........ . . .. ......... . 
Ia) blui h ... . ........ .... .... . . . .. . ..... . 
lei Bridg ( ?) and M mber: 

and , ·oar whiti h ra r (con lomerate at 

Raritan 
Ia 

Quaternar 
Recent: 

feet) .. . . . ....... .... . . · . · · · · · · · · · 

moll u c 

W II P49 A on-b -the- ea 

A ltitud , -9 fe t 

and . ....... ........ . ...... . ... .. .. ...... . 

ormation : 

and and gra v l . . . . ...... . ............. . . .. . 
Mana quan ~ ormation and hark Ri er Marl: 

lay . . ... .......... .. ....... .. . ....... ... . 
Sand, gra nne layey .. . ... . ......... ... ... . 

lay .. ....... . ..... . ... .. ................ . 
Vincentown ~ ormation: 

Sand hard ....... ... ... . ... ..... . ..... . ... . 
Sand 

Ia , 
lay 

Sand 

coar e 
and 

Horner town Sand: 
lay, hard .... . ................... . .. . .... . 

T hickne s 

(feet) 

10 
214 

7~ 

3+ 
7 

16 

2 

1 6 

10 

38 
18 

45 
6 

44 

5 
68 
17 
24 
10 

15 

D epth 

(feet) 

7-W 
5+ 

1026 

1060 
1 67 
10 

113 ,.. 

1 21 

10 

48 
66 

111 
117 
161 

166 
234 
25 1 
275 
285 

300 



Table 4.-Logs of elected wells in Monmouth County, N. ].-Continued 

Well P49, A on-by-the- ea- ontinued 

Thickness 
(feet) 

Tertiary- ontinued: 

Horner town ( ? ) and : 

lay, oft ..... .. . .. . ... . .. . . . . . ......... .. . 33 

D epth 
(feet) 

333 

0 363 

and gr ni h gray, fine to medium coar e .. . . .. . 

and gr ni h gray, ery fine claye ..... . . . . . . . 

Mar halltown Formation: 

very fine cia ey ...... . ....... . ... . 

ormation: 

and and layer ... . . . . . . ... . . . .. . . . 

lay 

and hard 

r hant ill Formation : 

andy .... . ............. . .. ... .... ... . 

Raritan and Magothy Formation : 

lay, with coar e fragment .. .. . . .. .... . ... . . . 

brown ...... . .................... . . . . 

ra 

gra . .... . . ...... . . ..... .. . ... . . . . . . . 

blue ...... .... ...... ... ... . . . . · · · · · · · 
and gra 1 ... ....... .......... . .... . . . 

bro\ n ........................ .. ... . . 

bro\ n ... . .. .. .. . ............. . .... .. . 

6-+ -+27 

30 
4 

21 
24 

50 
30 
-+8 

41 
6 

20 
20 
21 

34 
25 
15 
65 

5 
30 
40 
3'" 
22 
5 

14 
17 

600 
630 
67 

719 
725 

74 
765 
786 

820 
45 

86 
92 
9 0 
960 

1000 
1035 
10 '"'7 
1062 
1076 
109 
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Table 4.-Logs of elected wells in Monmouth Count , N. ].-Continued 

Well P49, Avon-b -the- ea- ontinu d 

Thiclmess 
(feet) 

reraceou - ontinued: 
Raritan ~ ormation: 

ld Bridge and M mb r: 
Sand gray, coar e ........................ . 

la ' hitc ................... ... .. .. ..... . 

Well P6 ea Girt 

D epth 

(f et) 

11 3 
11 S+ 

( Iodin d orrelation after tat ;eolo i t R port 1 , p. 76) 

Quaternar 
R ent: 

Bea h and: 

ltitude 11 fe t 

and ................................. · · · 
Allu ium: 

Ia llo, . ................ . .......... . 
and ra el .. ... ... ... . . . ..... . 

la blu , andy ... ... .. .. ....... .. .. ... . . 
Plei to en ( ?) : 

ap Ma ( ?) Formation: 
Sand ' hit fine ... . ...... ............... . 
Hardpan ................... . .... .. .. . ... . 

irk ood Formation: 
hell fra ment ...... . . . ....... . 

and, oar e .. . ........ . ... ......... . ...... . 
and fine ...... . ........ .. ...... ... . ...... . 
lay, bro'' n, and and laminae li gnitic ....... . . 

Mana quan Formation: 
la light green, fo il if rou .. ......... ... . . 
and black gla u onitic .. . . ........ ..... . ... . 

Vincentown(?) Formation : 
lay(?), light greeni h gray, andy, glau onitic, 
fo iliferou contain black pebble ( ?) 2 ~ to 306 

lay ( ?) black andy, glauconitic ............. . 

10 

2 L 
13 25 

35 60 

6 66 
4 70 

9 79 
11 90 
1 10 
21 126 

109 23 

2'" 260 
15 275 

70 34 
360 
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Table 4.-Logs of selected wells in Monmouth County, N . J.- Continued 

Well P6 Sea irt- ontinued 

1 ertiary- ontinued: 

Vincentown Formation: 

Ia , light greeni h gray .......... . .......... . 

lay(?) gray andy, glauconitic .. ...... ..... . 
Horner town ( ?) and: 

Ia ( ?) gray, and glauconitic ............. . 
Horner_ tO\ n and: 

Ia ( ?) black and ...................... . 
retac ou : 

Red Bank and: 
Ia ( ?) black andy 

ave ink Formation: 

Ia ( ?) , black, andy ... . . . ... .. .... . ... ... . . 

and ~ ater-bearin .......... . ......... .... . 

Wenonah ormation and . 1ount Laurel and: 

and, water-be.aring .......... .... . . . . ...... . 
Wenonah(?) ~ormation : 

lay dark o-ra , andy .................. . ... . 

lVlar hall to\ n Formation: 

lay, dark gray andy .... . ..... ...... . ..... . 

and , water-hearing .... ..... ...... .. . . ..... . 

lay dark ra thin laminae of iron tone . . . . .. . 

and, wat r-bearing .. . ........... .. ......... . 

op oil 

Tertiary: 

Kirkwood Formation: 

Wetl P76, Farmingdale 

Altitude, 70 feet 

and brown clayey ...... . ................. . 

la brown andy .. .. ....... . . . ........... . 

Mana quan Formation and hark River Marl: 
lay, gra -gr en ... . .. . .................... . 

Thickness 
(feet) 

40 
25 

2'" 

69 

-tO 

11 
10 

-tO 

30 

44 

26 
] r 

20 

-t 

6 
10 

30 

Depth 
(feet) 

-tOO 
-t25 

450 

'"19 

'"59 

70 
5 0 

620 

6-o 

69-t 

72 
7 5 
7-,-

4 

10 
20 

50 
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Table 4.-Logs of selected wells in Monmouth County, N. ].- Continued 

Well P76 Farmingdale- ontinued 

Tertiary- ontinued : 

Vincento n Formation: 
and green v ith fo il 
and hell fragment 

' ith hell 

and: 
cia 
and 

' ith pebble .. .... . 
with h 11 fragment 

v ith hell fragment ... ..... . 
with h ll fra ment at 250 ft. 

ave ink ~ormation and R ed Bank and: 
Ia , gray, with h ll fra ment ...... .... . . ... . 

and gra ' ith fo il . . ...... . .... ....... . . . 
Wenonah Formation and Mount Laurel and : 

and ' ith fo il ......... . ...... ..... . . 
la and , with li gnite ... ...... . ... . . . . 

ra cia ey '' ith hell and l i nite ... . ... . 
fine cia) y .... .. .... .. ..... .. ... . 

and, gray la e glau oniti .... .. ...... .... . 
Mar halltown Formation: 

la gray with a little laucon ite 
ormation: 
la e , ' ith lignite ......... .... . . . 

Well I-3 Smithburg 

T lz ickness 
{feet) 

40 
20 

40 
10 
20 

40 
30 

30 
20 

"0 

20 
10 
10 
30 

30 

50 

orr lation b ~rank ]. Markewicz) 

nnam d: 
1o ample 

rtiary: 
( ? ) 

Altitud . 160 feet 

and green fine to medium contain a large per-
ntage of glauconite . . .... .... ....... . .. . . 

5 

10 

Depth 
(feet) 

90 
110 

1'"0 

160 
1 0 

220 
250 

2 0 
300 

3"0 

3 0 
360 

70 
400 

430 

4 0 

5 

15 
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Table 4.-Log of elected well 10 Monmouth Count ., N. ].-Continued 

Well I-3 1 mithburg- ontinued 

Tertiary: 
Vin entown ormation: 

Io ample ........ .. .......... . ........ .. . . 
Cretaceou : 

Red Bank and: 
and green fine to medium ilt moderately lau -

oniti lightl mi aceou 
a e ink Formation: 

and o-reeni h ra 1 with oar e gral!l ilt finely 
mica eou and lau onitic ....... .. .. . .. .... . 

W nonah Formation and :\Iount aurel and : 
and, ra 1 er fine claJ ey, micaceou lightly 
glau oniti and li gniti ... ................. . 

Mar hallto\ n Formation: 
lay ry oar e and 

fo ilif rou 

fin 1 m1 aceou. 

Thic/m ess 
(feet) 

70 

~a 

50 

3" 

~2 

Ia e , li ghtly 
4 

"ith att r d coa r e ral!lS 
li niti 60 

Formation: 
tough nodule cattered iderite mi-

a eou I ightly fo. iliferou ............... . 34 
~1er ·h ant illc( ?) Formation: 

o ample .. . .......... .. ................. . 49 
Ma othy Formation: 

and, gra moderate! glauconiti 1 lightl mi-

ac ou. and fo ili f rou. . .................. . 2 
88 

lightl glau-
m1 a eou 10 

ray ............ · ............ . 1 
35 

D ept h 

(feet) 

60 

1 0 

230 

265 

317 

321 

381 

-t1 5 

-t6-t 

466 
554 

64 
"65 
600 
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Table 4.-Logs of selected wells in Monmouth County, N. ] .-Continued 

Well I-3 Smithburg- ontinued 

Cretaceou -Continued: 

Sand, gray, fine to rn dium lightly micaceous and 
lignitic ......... ... ... . ................. . 

No ample ... ......... . ..... .. ......... . .. . 
Raritan Formation: 

and light gray, medium . ....... . . . .... .... . 
o ample . . ....... ... ............ . ....... . 

Sand light gray medium ...... . . .......... . . . 
o ample . .... . ...... .. . . ..... . .......... . 

and, light gra , medium to coar e, li gnitic ... .. . 
o ample . .. . ..... ....... . ......... .. .... . 

and, light gray, fine to very coar e ............ . 

T hickness 
{feet) 

25 
10 

5 
15 
5 
2 
5 
8 

31 

Depth 
(f et) 

625 
635 

640 
655 
660 
662 
667 
675 
706 
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RECORDS OF SELECTED WELLS 

The record of 42 well are hown in table 5. Thi table i a upple
ment to well record table in two prev iou report by Jablon ki ( 1959 
and 1960) . T he location of well in thee report is sho' n on figure 2. 
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Table 5.-Records of selected wells in Monmouth County, N. J. 

Alti-
Depth 

Static 
tude 

to Spe-
Total Diam which Screen water Draw- ci fic 

Well Owner N . J. Grid Driller Year above depth eter Aquifer well I vel Yield down 
No . number drilled sea 

setting 
below (gpm) 

capac-
(ft) (in) is ( ft) (ft) ity 

level cased L.S. (gpm j ft) 
(ft) (ft) (ft) 

1 George Wilson 28 . 23. 7. 1.5 Stothoff Well Drilling Co . 1958 120 464 10 Raritan and Magothy Formations 437 434-4 4 77 580 54 10 

2 De Pinto 28 . 3'3 . 2. 3. 8 --------------- ---- --- --- -- Raritan and Magothy Formations --- ------- --- --- -- ---

3 Federal Aviation 28 . 23 . 6. 7. - Somervi lle Well Drilling Co . 1959 250 194 6 Englishtown Formation 188 180-188 118 7 38 . 18 

4 Alvin Merkin 28.24.4 . 6.8 Greenhalgh and Kaye 1955 210 238 6 Englishtown Formation 232 232-238 80 15 40 .40 

5 Mary Sweeden 29 .1 1.7 .4.4 Gre nhalgh and Kaye 1956 100 68 4 Englishtown For rna tion 65 65-68 10 7 32 . 21 

6 Irving Scher 29 . 11.8.7 . 8 Greenhalgh and Kaye 1955 192 206 4 Englishtown Formation 200 200-206 40 10 40 . 25 

7 Cameron Roberson 29 . 21. 2. 9. 4 Stothoff Well Drilling Co . 1943 140 650 6 Raritan and Magothy Formations 623 623-633 100 50 60 .83 

8 Louis Zenga 29 . 11. 8. 2. 2 Greenhalgh and Kaye 1955 157 146 4 Englishtown Formation 140 140-146 50 10 30 . 33 

9 F. Tallman 29 . 12. 1. 6. 9 Greenhalgh and Kaye 1955 225(? ) 146 6 Englisht~wn Formation 136 136-146 40 2U 25 . 80 

10 E. Murray Todd 29.2. 8.7 .3 Greenhalgh and Kaye 1955 385 256 6 English town For rna tion 250 250-256 205 10 15 . 66 

11 Woodbrook, Inc. 29.2.4. 7. 7 Greenhalgh and Kaye 1955 255 109 4 Raritan and Magothy Formations 106 106-109 55 8.3 35 . 23 

12 U. S. Army 29.2. 8.2. 7 William Travis 1957 305 318 10 English town Formation 298 298-318 215 30 58 .51 

13 Garden State Parkway 29 . 2.8 . 6. 1 C. W. Lauman and Co. ---- 234 1044 -- --------------------- --- ------- --- --- . --- ----

14 Cosloy and Thomas 29 . 3.4.1.1 Greenhalgh and Kaye 1955 20 352 6 Raritan and Magothy Formations 337 337-352 30 100 80 1.2 

15 Dept. of the Navy 29 . 3.5 . 5. 3 C . W. Lauman and Co. 1950 164 212 6 Englishtown Formation 204 204-212 151 11 4. 5 2.5 

16 ---------------- 29 . 3. 8. 3.1 Matthews Brothers 1900 160 301 6 Englishtown Formation 261 ------- 146 40 --- ----
Approx . 

17 Newb urg Dredging Co . 29 . 4.5 . 1.2 Matthews Brothers 1904 3 427 3 Raritan and Magothy Formations 387 ------- --- 18 --- -- --

18 -- -------------- 29 . 14.2.12 Uriah Whit 1899 15 715 6 Raritan and Magothy Formations 650 ------- 5 --- --- ----

19 Shrewsbury Dairy 29 . 13. 6. -- Walter Cobb 1943 37 115 8 Wenonah Formation and 90 90-115 2. 5 87 42 2. 0 

Mount Laurel Sand 

20 --- ------------ 29 . 13.5 . 4. 1 Matthews Brothers 1897 28 712 4.5 Raritan and Magothy Formations 644( ?) ------- 18 174 --- ----

21 Bambergers Shopping Center 29.13.9.2.7 --------------- 1957 60 891 6 Raritan and Magothy Forma lions 850 850-865 --- 180 --- ----





1ROl ' ~t - \ · ATF R Rto. <JLIRCF. OF. f ONI\tH''I'If 'ou . TY .r . J. 11 7 

Table 5.-Reco rds o f selected wells in Monmouth County, N. J. 

Alti-
Depth 

Static 
tude 

to Spe-

Well N . J. Grid Total Diam- which Screen wat r Draw- cifl c 
Owner Driller Year above I v I Yi ld 

No. number drilled 
depth eter Aquifer well seHing down capac-

sea (ft) (in) is (ft) b low (gpm) (ft ) ity 
level L.S. 
( ft) cased 

( ft ) 
(gpm 1 ft) 

(ft ) 

22 -------- ------- 29 .14.7. 8. 3 Matthews Brothers 1903 --- -- - - - Englishtown Formation 431 -- ----- 12 150 --- --- .. 

23 --------------- 29 . 24. 1. 6. 3 George Kisner 1904 30 --- -- Englishtown( ?)Formation --- ------- --- --- --- --- -

24 Campbe ll Co . 29 . 23 . 2. 2. 9 A. P. Thompson 1941 120 86 8 Kirkwood Formation --- ------- 35 0 15 4.0 

25 S. Burritt Boynton 29 . 2. 8.3.9 Greenhalgh and Kaye 1954 75 220 6 Englishtown Formation 210 210-220 18 15 92 . 16 

26 Fred Stout 29 . 12.7.6. 7 Stothoff We ll Drilling Co . 1944 110 719 6 Raritan and Magothy Formations 625(?) 625( ?)-7 00 133 65 --- ----

27 Dept. of the Navy 29 . 22 . 2.6. 7 H. A. Peters 1958 119 252 6 Wenonah Formation and 237 237-252 40 103 71 1.4 
Mount Laurel Sa nd 

28 George Van Brunt 29 .22. 6. 2.8 Greenhalgh and Kaye 1956 80 139 4 V inc en town Formation 135 135-138 17 10 6 1.6 

29 Richa rd A. Steffan 29.23 . 4.4. 1 Greenha lgh and Kaye 1955 90 198 4 V inc en town For rna tion 195 195-198 29 10 34 . 29 

30 George Nongesser 29 .23.4.4.5 Greenhalgh and Kaye 1953 105 202 6 Vincentown Formation 198 198-202 30 30 30 1.0 

31 M. A lice Holden 29 . 23. 4. 2. 7 John Keidel 1950 85 157 4 Vincentown Formation 146 146-151 50 10 13 . 76 

32 Ward e ll Dairy 29.23.5 . 9.6 Stothoff We ll Drilling Co . 1941 80 490 6 Wenonah Formation and 465 465-480 105 60 45 1.3 
Mount Laurel Sand 

33 Frank Silverman 29.33.2. 2.9 Andy White 1951 80 123 4 Vincentown( ?)Formation 113 113-118 45 20 39 . 51 

34 Irene Horan 29 . 33. 2.5 .3 Greenhalgh and Kaye 1954 80 125 4 Vincentown( ?)Formation 121 121-125 40 10 13 . 76 

35 R. W. Lubrich 29 . 33 . 2.4 .4 Rudolph Kaye 1951 100 132 4 Vincentown( ?)Formation 126 126-129 38 11 -- - ----

36 Leonty C herozia 29 . 32. 4.4.6 J. Windeler 1948 70 140 3 Vincentown( ?)Formation 130 130-134 20 6 10 . 6 

37 Car l F. Gamer 29.22. 8. 5.9 Greenhalgh and Kaye 1954 90 98 6 Vincentown Formation 88 88-98 18 30 10 3. 0 

38 Werner Landmesser 29 . 21. 9. 3. 9 Greenhalgh and Kaye 1955 225 98 4 Vincentown For rna tion 95 95-98 63 10 21 . 50 

39 Micha e l Gwozdik 29. 21. 9. 3. 7 Greenhalgh and Kaye 1954 175 115 4 Vincentown For rna tion 112 112-115 50 7. 5 60 . 12 

40 Jack Zelenka 29 . 21. 8. 9. 7 Rudolph Kaye 1949 140 133 4 Vincentown Formation 119 None 30 15 20 . 75 

41 Louis Glantzman 29 . 21. 8. 8. 8 Greenhalgh and Kaye 1955 90 70 4 Vincentown For rna tion 67 67-70 6 10 14 . 71 

42 William Seebe rger 29. 21.8. 7. 4 Greenhalgh and Kaye 1955 160 94 4 Vincentown For rna tion 91 91-94 36 4 20 . 20 
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Figure 5.-Genera/ized pre-Quaternary geologic map of 

Monmouth County, New Jersey . 
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Figure 2.-Map of Monmouth County, New Jersey, showing the location of 

places and selected wells referred to in this report . 
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UNIDENTIFIED VERTICAL LINES ARE WELLS PREVIOUSLY PUBLISHED. 
SEE FIGURE 4 FOR LOCATION OF SECTIONS. 
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Figure 6. - Geo/ogic sections in Monmouth County, New Jersey. 
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