BEDROCK TOPOGRAPHY AND PROFILES OF VALLEY-FILL DEPOSITS

DEPARTMENT OF ENVIRONMENTAL PROTECTION IN THE RAMAPO RIVER VALLEY, NEW JERSEY

DIVISION OF WATER RESOURCES

GEOLOGIC MAP SERIES 88-6
NEW JERSEY GEOLOGICAL SURVEY SHEET 1 OF 2
INTRODUCTION AQUIFER DIMENSIONS

Ground water from Pleistocene sand and gravel valley-fill sediments in the
Ramapo River drainage basin has been a reliable source of water for industrial use
and provides the Townships of Oakland and Mahwah with more than 3 million gal-
lons per day for public supply (N.J. Department of Environmental Protection,
Bureau of Water Allocation, 1983). In addition, the ground water in the valley fill
aquifer interacts closely with the Ramapo River. Under natural conditions ground-
water discharge maintained drought and seasonal low flow in the Ramapo River.
At present, due to pumpage of ground water for water supply, the Ramapo River
is a source of recharge to valley-fill deposits, particularly in the vicinity of
municipal well fields. Aithough the Ramapo River loses water to the aquifer
naturally in some segr.ients (Mary Hill, U.S. Geological Survey, 1985), additional
large-volume pumpage would increase infiltration and reduce stream flow (Vec-
chioli and Miller, 1973).

As part of an assessment of the impact of existing and proposed water use on
both surface and ground water, the New Jersey Geological Survey undertook the
present study of the geologic framework of the Ramapo River and Masanicus
Brook valleys. The results have been utilized by the U.S. Geological Survey in the
development of a computer-based model of ground-water flow in the Ramapo
River valley (Mary Hill, U.S. Geological Survey, 1985). This report summarizes the
first phase of the effort: preparation of a map and profiles showing bedrock topog-
raphy and seismic velocities of unconsolidated deposits and bedrock. This was
done using records of wells and borings on file at the New Jersey Division of
Water Resources, Bureau of Water Allocation, test drilling by the U.S. Geological
Survey, and seismic reflection and refraction.

LOCATION AND GEOLOGIC SETTING

The Ramapo River watershed is located in Bergen and Passaic Counties, New
Jersey, and Orange and Rockland Counties, New York. It covers an area of 160.7
sq mi, 50 of which are in New Jersey (Mary Hill, U.S. Geological Survey, 1985).
The study area extends 8.3 mi along the Ramapo River valley and 3.0 mi along
Masonicus Brook. Approximately 8.3 sq mi of the study area is underlain by
stratified surficlal sediments.

Within the study area the Ramapo River flows parallel to the Ramapo, or Border,
Fault, which is a major fault zone that experienced at least 4200 ft of oblique, nor-
mal movement, primarily during the Jurassic Period (Ratcliffe, 1980). The fault
separates the Newark Basin from the Ramapo Mountains. The Newark Basin, to
the east, lies within the Appalachian Piedmont physiographic province. The
Ramapo Mountains to the west lie within the Reading Prong of the New England
physiographic province. The eastern face of the Ramapo Mountains is a con-
tinuous, steep escarpment.

Bedrock of the Newark Basin in this area is Jurassic in age (Froelich and Olsen,
1983) and consists of clastic sedimentary rock and basalt flows. The summit and
western slope of Campgaw Mountain are formed by resistant basalt. Stratigraphi-
cally below the basalt to the east of Campgaw Mountain and above the basalt in
the Oakland area are clastic rocks ranging in composition from shale to con-
glomerate. Bedrock of the Ramapo Mountains is granitoid gneiss of Precambrian
age.

The unconsolidated valley-fill sediments, as much as 212 ft thick in places, were
deposited during the late Wisconsinan glaciation, the most recent ice advance to
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Although the purpose of this phase of the investigation was to determine the
dimensions of the valley-fill deposit, the well records and seismic interpretations
allowed a preliminary estimate of the volume of water in the aquifer. The volume of
saturated sediment, the total volume of ground water in storage, and the ground-
water reservoir (the total volume of water which could theoretically be drained
from storage) in the valley-fill aquifer underlying the Ramapo River between Oak-
land, New Jersey, and profile M, at the Suffern, New York, well field, were calcu-
lated using the following method, similar to that used by Vecchioli and Miller
(1973):

1. For each of the 14 profiles, the cross-sectional area of valley fill beneath the
water table was measured by planimeter.

2. The total volume of saturated sediment in the valley was estimated by multiply-
ing the area of saturated sediment shown on each profile by the distance to the
next downstream profile and summing these values. The estimated total volume of
saturated sediment is 17.8 x 107 t°.

3. The total volume of water in storage in the aquifer was estimated by multiplying
volume of saturated sediment by porosity. The volume in storage was calculated
separately for areas north and south of Fyke Brook. Between the termination of
Preakness Mountain in Oakland and Fyke Brook in.Mahwabh, fine-grained, lake-
bottom sediments are a minor portion of the total sediment volume. For this ap-
proximation it was assumed that the entire sediment volume consists of sand and
gravel. Porosities of sand and gravel mixtures range from 20 to 50 percent (Fetter,
1980). Using an intermediate value of 35 percent, a volume of 14.5 x 10° (14.5 bil-
lion) gallons was estimated. North of Fyke Brook, fine-grained glacial lake-bottom
sediment is a significant proportion of the total sediment volume and must be
taken into accpunt. This was done by determining the percentage of fine-grained
sediments present in the Mahwah well field (60 percent) and applying this value
for profiles G through M within the Ramapo River valley. Porosity was assumed to

~ be 35 percent for the sand and gravel and 40 percent for lake-bottom sediments.

The total volume of water in storage in the valley-fill aquifer between Fyke Brook
and the Suffern well field estimated by this method is 35.8 x 10° (35.8 billion) gal-
lons. Therefore, the total volume of ground water in storage in the Ramapo valley-
fill aquifer between the end of Preakness Mountain in Oakland and the Suffern well
field is estimated to be 50.3 x 10° (50.3 billion) gallons.

4. The volume of water which could theoretically be drained from valley-fill sedi-
ments may be referred to as the ground-water reservoir within these sediments.
This volume was estimated by multiplying the volume of saturated sediment by its
specific yleld. Specific yield is the ratio between the volume of water a given mass
of saturated sediment will yield to gravity and the volume of that mass. In physical
terms the ground-water reservolr is the total volume of water present in the sedi-
ment, calculated above, minus the amount of water which would be retained by
capillary attraction if the sediments were completely drained by gravity. As with
total water volume, separate values were calculated for the valley north and south
of Fyke Brook. For the confined aquifer lying below lake-bottom sediments north
of Fyke Brook, the simplifying assumption was made that specific yield Is
equivalent to that of similar, unconfined materials. The calculated volume of the
ground-water reservoir depends upon the specific yield assumed for aquifer
materials (fig. 1). Specific yields of 25 percent for sand and gravel and 5 percent
for lake-bottom sediments are reasonable (see Fetter, 1980, table 4.2, and Todd,
1959, table 2.5). Using these values the total volume of the ground water reservoir
was calculated to be 20.0 x 10° (20.0 billion) gallons for the two valley segments
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affect New Jersey. Late Wisconsinan ice entered New Jersey approximately 2 1;36\ Base from U.S. Geological Survey Ramsey, NJ - NY, 7.5' topographic quad-
22,000 years ago and had retreated from northeastern New Jersey before 15,000 :;ngleb1?‘5§i:dWan$quN;,5_7-t5’ tOPOQ:Phic guadrrnilgéf?{ephmi?dvi;‘; The amount of water in the ground-water reservoir is not the safe yield (the
years ago (Averill and others, 1980). Unconsolidated deposits predating the late 71; Park Ridge, NJ - NY, 7.5"topographic quadrangle, 1955; Pa r e . o amount of water which can be pumped from the aquifer on a continuous basis).
Wisconsinan may lie beneath the valley fill at sites sheltered from glacial scouring. ' 5 o KILOMETERS . 2 BEDROCK TOPOG RAPHY AND P RO FI LES OF VALLEY'FI LL DEPOSITS ::ﬁ;glaf:;'quamng'e' 1995; and Stoatsburg, NY - N, 7.5' topographic qua The withdrawal of large volumes of water from the valley-fill aquifer would bring
Postglacial alluvial deposits veneer the Ramapo River floodplain. 1000 ' 0 METERS 1000 2000 ™ about a significant lowering of the piezometric surface, causing further leakage
) ! 2 2 . IN THE RAMAPO RIVER VALLEY, NEW JERSEY MN ?: ophysgl s;qd::s13>é1mt:egr;30aaace, wa‘{ne th?,in;o ngﬂucyﬂ.r “I'J";‘"'G‘;';‘,’ from the bed of the Ramapo River or upward flow from underlying aquifers. Under
The surficial valley-fill sediments include till, ice-marginal deltaic sand and gravel, MRS GN Survey, Water Resourcss Diision, and Byran Stone, U.5. Geol. Suvey. Geolools such conditions, water from the river or bedrock aquifers would contribute a sig-
lake-bottom sediments, and alluvial sands and gravels. A thin veneer of till overlies by Division. nificant proportion of the pumpage. Although more water could be pumped than
igneous and metamorphic bedrock in the study area. Till is thicker atop the . ) ' would be estimated simply by analyzing aquifer storage, the pumping would affect
sedimentary rocks. The valley-fill aquifer consists of ice-contact stratified drift. It is EXPLANATION Robert Canace and Wayne Hutchinson zzg:f::: f;s,:‘::::g:i':;: g;s'?:;s;’sr;"::;; :;ef;f:::" this map. These can be river flow, surface-water bodies, and water levels in wells. It is anticipated that the
irregular in distribution and ranges from a few feet to more than 200 ft in thickness. ' ’ ground-water flow model under development will be helpful in estimating the mag-
Interfingering with and commonly overlying the ice-contact sediment is lake-bot- ——300— BEDROCK CONTOUR - Shows altitude of the 1988 feet x 3.05 x 107 = meters nitude of such impacts. '
tom sediment consisting of fine sand, silt, and clay. North of Fyke Brook, lake-bot- bedrock surface. Contour interval 50 ft. Datum is allons x 379 x 102 = meters®
tom sediments form a discontinuous but effective confining layer as much as 110 National Geodetic Vertical Datum of 1929, S E 0 TO OG o OC S C OC O s o S C D WE LS o ' N ‘
ft thick. HEET 1 OF 2 POGRAPHY OF THE BEDROCK SURFACE AND LOCATIONS OF SELECTE L
- REFERENCES
: : . 27 WELL OR BORING - Number corresponds to WELL ,
Glacial lakes of the Ramapo River valley probably resulted from ponding of ¢ NO. in Table 1 P 'N THE RAMAPO RlVER VALLEY. Averill, S. P., Pardi, R. R., Newman, W. S., and Dineen, R. J., 1980, Late Wiscon-
:eltwater bﬁh'"d coa':se glacuo-él:vnal sgdimefnts. letr Tat.olf :h: |cet-mfarg|n qu the ‘ sinan-Holocene history of the lower Hudson region: new evidence from the
S?Or::zp:e\::ozl r:oax‘ m?,\;l:cac{aigi 19a8 7s;erles of small glacial lakes to form (Byron Hackensack and Hudson River valleys, in Manzpeizer, W., ed., Field studies of
' ’ . New Jersey geology and guide to field trips: 52nd annual meeting of the New
York State Geological Association, Newark College of Arts and Sciences, Rut-
3. Seismic reflection traverses were conducted where refraction traverses or well WELL NJ YEAR [SURFACE| WELL [BEDROCK geprock | LITHIC WELL NJ YEAR [SURFACE WELL BEDROCK peppock | LITHIC gers University, Newark, p. 159-186.
, records indicated that bedrock was more than 80 ft below the ground surface. | PERMIT OWNER ELEV | DEPTH | ELEV LOG COMMENT PERMIT OWNER ELEV | DEPTH | ELEV LOG COMMENT Carswell. L. D.. and R J. G., 1976, Summ f qeol d ar g
NO. DRILLED TYPE NO. NO DRILLED| ft ft TYPE AVAIL arswell, , and Rooney, , 1976, Summary of geology and ground-water
PREVIOUS STUDIES Reflection traverses were usually 50 ft in length. Seismic velocities were measured NO. (ft) (ft) (ft) AVAIL : ; () () ) resources of Passaic County, New Jersey: U. S. Geological Survey Water-
Geologic and ground-water studies of the Ramapo River basin were summarized from refraction traverses or were back-calculated where bedrock depth was ; gggggg gu::iearnzaék o :973 225 55 <$(1)g SNhg;; Ygz et wall no.2 2(7‘7 gggg;g gtc;bert GrB?fgher }ggg‘ gg‘g ; gg :g Sandstone zgz Resources Investigation 76-75, 47 p.
in Vecchioli and Miller (1973), who documented the existence of extensive areas known from drilling records. Back-calculated overburden velocities were used at 3 |237885 2 oroug 1322 282 12? 64 | Congom. zes test well nng.a 48 | 237417 Berg‘ee;\nOOunty Park 1983 | 250 35 215 NR yes |U.S. Geological Survey TW3 Clark S. P., Jr., 1966, Handbook of physical constants: Geological Society of
of stratified drift, primarily sand and gravel, in the Masonicus Brook valley and distances of up to one mile from reference wells. 4 | 23-0994 " 1954 221 128 102 NR ves |testwellno.5 49 | 23-6668 | Mahwah Township 1980 255 149 <% " yes |production well no. 16 America Memoir 97, 587 p.
stratified drift as much as 212 ft thick in the Ramapo River valley. A maximum 5 230345 " 1950 220 126 <99 ! yes |testwellno.4 50 23-6933 1981 255 161 82 Sandstone yes | production well no. 17 Fetter, C. W., 1980, Applied hydrogeology, Charles E. Merrill, Columbus, Ohio,
saturated thickness of 160 ft was reported at Oakland. It was estimated that 20-25 Eighty reflection traverses and 85 refraction traverses were performed. Individual 6 23-5246 " 1968 260 157 97 " no | testwel, Oak and Memorial 51 23-7367 | Ramapo Valley College 1983 275 42 | <233 NR yes | U.S. Geological Survey TW1 488 p. '
x 108 gallons of water per day were available for development from surface and sejsmic traverses were performed parallel to inferred bedrock contours to mini- 7 23-5281 " 1968 270 160 1£ SSs/gal':el yes | testwel, Boro. yard:OakSé gg 23-7418 whrnghp'?tmk . :ggg ggg 1?2 <:2g . y:: E&Gﬁmswm Froelich, A. J., and Olsen, P. E., 1985, Newark Supergroup, a revision of the
ground-water sources upstream from Pompton Lakes after existing downstream mlz.e,difflcultles wh|ch.arise in the interpretation of seismic data from surfaces g : Weston and“Sampson }gg: ggg ;gg o3 Sarxjstgr% ;gz Siamstet;ttest bOﬂl"‘lg.f;_’O 24 23-(;940 (7WII mship to03 pic 140 :130 " zes Fadﬁdd:wdlmZ . Newark Group in eastern North America, in Robinson, G. R., and Froelich, A.
requirements were supplied (Vecchioli and Miller, 1973). which slope along the line of traverse. 10 | 23-0373 | Oakiand Borough 1931 265 190 <75 NR ves | Pine St well no. 1 g 55 - " 1960 260 114 140 n yes | Ford field, test well no. 2 J., eds., Proceedings of the second U. S. Geological Survey workhsop on the
1 - Weston and Sampson 1924 215 87 148 Gneiss yes |damsite 1, test boring no. 3 56 | 23-0891 " 1953 260 103 | <151 " yes |Fordfield wellno. 1 early Mesozoic basins of the eastern United States: U. S. Geological Survey
Carswell and Rooney (1976) showed thickness of stratified drift in the Ramapo val- 12 | 23-7519 | Oakiand Borough 1983 210 70 143 Granite yes | River Road test well no. 1 57 | 23-0991 " 1953 254 95 | <159 " no |Ford fieid well no. 4 Circular 946, p. 1-3.
ley downstream from the study area. Perimutter (1959), Moore (1982), and Moore 13 - Weston and Sampson 1924 216 92 :ig Gneiss yes |damsite 1, test boring "20 1 gg gg‘gggg Wiliam D ! N :g ggg 2% < }g; Sr;;le ;‘:s Ford field well no 3 Hill, Mary, and others, in press, Hydrology of the valley-fill deposits and an evalua-
and others (1982), relying on well records and borings, described areas of the SEISMIC VELOCITIES :g ’ : gg: ;'14(1) 73 ) zg: " :gbomg£4 o 537360 U.l‘é‘:.agedgaomsical Survey 1903 260 86 | <1 NR ves | Geol. Dv. Byron no. 4 tion of stream-flow augmentation using ground-water along the Ramapo River,
aquifer in New York State. Seismic velocities obtained from refraction traverses within the valley range from 16 - " " 270 108 182 Trap** yes | dam site 3, test boring no. 4 61 | 23-7012| Ford Motor Co. 1982 271 27 | <244 " yes | Mahwah assembly plant New Jersey [U. S. Geological Survey - Water Resources Divison, Trenton,
600 ft/s to 23,000 ft/s. Velocities corresponding to different sediment and rock 17 - ' " 281 129 :;g : yes |" ,testboingno.3 gg gg';g}g) " " 270 gg < gﬁ ) Y:: N.J.]. o o
types (table 1) were determined from two-way traverses at stations where the 18 - ! ) 282 147 by Gne yes ) ,testborpgno.? o 23:7009 . . 286 P <258 . yes Mooney, H. M., 1977, Handbook of engineering geophysics, Bison Instruments,
stratigraphic sequence was known from well logs. The values are within the rang- ;g . " " g-}g 1259 135 oS y§§ " » fest bong ro. 2 65 | 23-7014 " " 288 16 <240 " zes Minneapolis, Minnesota.
METHOD OF STUDY es reported by Clark (1966, tables 9-1, 9-4, 9-5) and Mooney (1977, table 1). In 2 23_-2 105 | Goorge Siekion — 29 165 s Trap zes destboringno.2 | &6 935013 . - 269 30 | <239 . yes Moore, R. B., 1982, Ramapo River-Mahwah. Rive-r area, in Waller, R. M., an.d Finch,
Records of wells and borings in the Ramapo River valley provided general infor- some cases, the seismic data did not permit a clear interpretation of stratigraphy. 22 | 23-2197 | Oakiand Borough 1957 235 100 154 |Red Rock***| yes |Soonswelno.7 67 - Suffern Village 1974 | 255 127 155 " yes |[testwellno6 A.J., eds., Atlas of eleven selected aquifers in New York: U. S. Geological Sur-
mation on the composition of the valley fill and allowed preparation of a prelimi- In most traverses depth to saturated sediment and depth to bedrock could be 23 23-1929 :' 19.59 235 96 142 Gnelss yes | Soonswell no.6 68 - : 1936 275 97 <178 : yes |wel vr& 2 4 vey Water Resources Investigations Report 82-553, p. 61-81.
nary map showing bedrock topography. Single-channel seismic reflection and measured with an accuracy of about 10 percent. To estimate aquifer dimensions 24 | 23-2507 . ' 25 | 112 | <123 NR yes | Soonswel no. 8 69 - 1974 | 275 17 163 yes | testwelino. Moore, R. B., Cadwell, D. H., Stelz, G., and Belli, J. L., 1982, Geohydrology of the
: . - ) ; . ’ 25 | 23-5338 | Cornelius Koedam 1969 | 235 210 175 | RedRock | ves 70 - " " 279 155 124 . yes |testwell no.5, prod. no.4 lley-fill aquifer in th d Mah i
refraction and drilling were used to determine depths to the saturated zone and it was necessary to estimate the proportion of permeable and less permeable 26 | 23-3769 | Eloise Fagan 1963 295 97 | <198 NR yes 71 - " 1932 | 274 95 | <179 " no | Perlautter, 1950, table 17 valley-fill aquifer in the Ramapo and Mahwah Rivers area, Rockland County,
bedrock surface where existing data were unavailable or inadequate for ground- units within the valley fill on the basis of well record information. 27 | 233810 | Dr.Donald Ford 1964 | 200 | 235 | 215 Trap yes 72 - | Avon 1939 | 310 | 718 | 202 " no |” New York: U. S. Geological Survey Open-File Report 82-114, 6 sheets, scale
water modeling. 28 | 23-2186| W.W. Patterson 1957 285 52 | <233 RedRock | yes ;3 - Erie Rafroad 1954 270 121 154 " no U s s 1:24,000.
29 23-6294 | Tad Development Co. 1976 300 152 190 Shale yes 4 23-7368 | Mahwah Township 1983 265 27 <238 " yes .S. Geological Survey Perimutter, N. M., 1959, Geology and ground water resources of Rockland Coun-
One hundred and sixty five seismic traverses were used to construct 14 profiles of . 30 23-6800 | J.H. Const. Co. 1969 280 12 <.'12§8 Gnei&s"lB ot ;g gggggg American Bzake Shoe 19-.53 2%0 gg; :gg :: y:: m xf ty, New York: New York State Water-Power and Control Commission Bulletin
the valley fill. Information from wells located along or in close proximity to lines BEDROCK ELEVATION g; gg_égg; ifild msCo :g?g 2250 122 <109 R );%s 71 | 23.009 ) . ) P 207 | Red Rock zes wilno. 3 GW-42, 133 p.
was used to evaluate the seismic data and refine the profiles. Bedrock elevation along the Ramapo River valley shows a net decrease south- 33 |23-6156| Ronad Lite 1975 | 270 | 270 249 " no 78 | 23-5533 | Mahwah Township 1970 | 276 101 | <175 NR yes |testwellno.1 Ratcliffe, N. M., 1980, Brittle faults (Ramapo Fault) and phylloductile shear zone in
. . ) westward from more than 120 ft at Suffern to approximately 50 ft at Oakland. This 34 | 23-6149| JohnHamington 1975 265 130 170 " no 79 | 235532 “ " 295 95 190 " yes |testwellno.2 the basement rocks of the Ramapo seismic zone, New York and New Jersey,
In general, the following approach was used in the geophysical work: is a gradient of less than 5.6 ft/mi, compared to the present 7.0 ft/mi gradient of 35 | 23-4227 | Fred Wahran 1965 255 100 207 Trap yes 2(1) 23-0829 R_ar_lrd_\,;&y_@ﬂL_ 1953 305 107 205 " ; yes t\:ﬁ;l well go 4 and their relationship to current seismicity, in Manzpeizer, W., ed., Field
I ot i 36 | 23-2251 | Immac. Concep. Sem. 1957 290 110 185 " yes 23-5006 | Oakland Borough 1967 310 150 222 Red Roc! yes no. studies of New Jersey geology and guide to field trips, 52nd annual meeting of
1. Bedrock outcrops were sought at both ends of a proposed profile. If no th? Ramapo. Rfver In the same area. The southwestward gradient mdlcgtes t hat 37 23-6430 | Dr. Arnold Taub 1978 . 295 580 290 " yes 82 23-7365 | Charles Elmes 1983 255 53 <202 NR yes | U.S. Geological Survey TW7 NEW JERSEY the New York Statey geolo%)i/cal Aisociation Ne\‘f)vark College of Arts gn d
bedrock outcrop could be located, the line was begun where it was inferred from prior to glaciation, as now, the valley was host to a southwestward-flowing river. 38 | 23-0080 | Immac. Concep. Sem. 1949 | 385 415 302 NR no |welno.1 83 | 234125 | Ramsey Borough 1965 | 345 400 252 | Sandstone | Yes 2D ’
p co ’ gun where [t was Inferred fro ith thi i oep Sciences, Rutgers University, Newark, p. 278-312
well records or topography that bedrock was within 50 ft of the surface. Consistent‘with this, the gradient of the bedrock floor of the valley slopes to the 39 230080 " 1948 400 435 300 " no |welno.2 84 23-6765 | Kelley 1980 285 450 175 NR no , AULg Y ' P 1e.
south, both north (Moore and others, 1982) and south of the study area. To the 40 | 23-0727 | Constant Okonski 1952 385 95 ggg Sandstone | ves gg gg-gggg ghaﬁl:%ngz - }ggg g;g 1$§, :gg Sald_s&éone yes ol T cOdd},]Di GJ, 195:, S'rloung-vgater hydrxogy, John Wlley,fN:w Y;rk ,\'336 p.
i i ] "o es - al rou 1 es el tw-r ecchioli, J., and Miller, E. G., 1973, Water resources of the New Jerse f
2. Single-channel seismic refraction surveys were performed with a sledge ham- south, well ref:ord§ of the N.J. Department of.EnwronmentaI Protef: tion, B”.’ea” of ph 23:0631 nien D™ e 2% i 265 Red Rock y J ! i in: i bl
. 42 23-2253 | Allen Dixon 1957 290 115 yes * : the Ramapo River basin: U. S. Geological Survey Water Supply Paper 1974
: Water Allocation, indicate a southward-trending bedrock valley with elevations of NR - No record g Y pply Fap .
mer and strike plate to determine the depth to the saturated zone and, i possible, 23 ft at Pompton Lakes Borough and between sea level and 25 ft below sea level 43 | 23-2524 | Thomas Helas 1958 265 4 228 | Sandstone | - yes ** Trap - Inferred to represent basalt 7p
the bedrock surface. Seismic velocities in bedrock can be measured at depths of 44 | 23-7369 | Ramapo ValleyCollege 1983 265 35 | <230 NR yes | U.S. Geological Survey TB2 - ) .
up to about 100 ft using this method. With the 250 ft traverse length used iz most at Pequannock. Localized reversals in the overall southward gradient are at- 45 23-5102 | Isaac Deganaars °d 1968 255 400 190 Red Rock yes "™ _Red Rock Inferr?d © repres:ant sedimeptary dastj!cs ofthe Nlewark Sequerlce Verncnseulle, C t C'é :\1894"1 Hepog oln wa:esr-supphgst inal Report of the State
. eologist, v. 3, New i ey, R
traverses, the depth of investigation was approximately 80 ft. All seismic velocities tributed to glacial scour. These reversals show on the bedrock topography map g oresy Beclogloal Survey P
shown on profile lines or in table 2 are from 2-way traverses. as closed depressions. Table 1. Data for selected wells in the Ramapo River Valley (Well number corresponds to number on map)




N> QN  [r— — - ——————
=W
AL®O
SEa
w 2 m H c e =
(=]
o= ww P . 2 . @ .m <] m
W T 33 > 2 z 2 c 5 g
< € @ [ m. = 8 £
-l Ps m O 2> O > m I ] D [
TG 2 2 e B EE z8 55§ E 2
V.- H m T © Nnu .w m Ma.. 0§ ¢ 3 m a Q g (SY3LIW) NOILVAIII
™ S
Wdo S8 S 9% bzt §sf a 2 g . ;
|A.._ WG m S £ M .m. @ W E .W 252 3 > .m c g 8 g =1 _ | _ _
w o s 8 w (o - : < o
VRO ¢ m .m Uos S o c Z e = 8 5 ‘ < ® ! N A ) o 8
. > 7] ' 2 o 9 E w 2 2
L Wwe i w 2 ) =2 822 Boe Y u S s n . £
o=>u { &2 €5 -3 E 3 <0g 8% S 8¢ 2 ¢ H c
0z 8 : : , g DB s 3E. 3%, 358 S5E o5 a: 8 ° : P e L
e z > o 928284 8@ , 202 > ; a. o
w < 2 (o) S ¢ I a g Eag 08 o359 g O Ms g £ 5 &
49 N 2 @ 2 £° 5 68g b8F H59E g=8 £ EE E E g @
-— P o T = (7] - = — e = m - —_— (&} (&) Q ® M, e - e T
L 2 z < mnv N_.m 2 Mmm mmm m:s._.m & g m mw QO O m £ S ST-m 3
&< 3 S § &% 3 Eof ES% mes 3. 2 2% @ @ €5 s g| B, _
RA M o nv\w%Plv AhKu M.Dm mb.w anv.m. R.D.Wb D o £ > > % m 5 ] @ @ t.%. HIAIH HYMHYN o
o | TES S O EE O EE X o8 E s w w g O O | X & ~ @ Q cCo
o e i a Q = o =3 3 =3 3 =aoc w % S © (o] O o = = (%3 m N N O = A3Su3r_MIN
DE _.vm 'e) OCD. aQ SNn nl\.an m\Ing uSNT o D..g (77 [72] o "ma WHOA  MaAN
T c w w i ] w o O U w ] Q>
< o O o  » 7] » = [ 7 ) = X
- L2 D 9
>z 5 &
T . »n | E »
< @ 2, 8 8 8| I3
v o - b > g Elr R & 8 (-] |
< ~ i@ ~ ~ ~ 'I.Ill_ ] S = ™ © [+)) c N
Aou s 2' m x 2' 2V 2vv 12-M ’ N l—' % £ m “ s v“ ..J
i ,
o Q. \ o) S M !
o G C—" M N M - W NOILO3S h4<m<VAﬂ )
F 22 oo | ﬁ [ _ |
c 8 e 8 8
X k-1 3 © ) ° (1334) zo:.<nm._m "
O 8 35
N Ll =
8 Es m.R
=" o
1T} S o
A AR TCINRNNN 5 B in 58
@ IR $3°% ¥z 3 2 s
R &«f . s335 <88 § o8
P e ‘ > 0522 =248
0 f‘ﬁ- s a\\ .m..mm.m. 32 = m = * * S m
S TN 8Sq @ & 2 =0 £ Y= = * [1] R
Ak % 2,28 £ > & x £z @
a 258 38 g% g
\ — o e ™ - -— — Tan -
cgir i1 | SEREERIE
5o ~g? M 8 .W.& £ M M 3 2 13 @ no,azm»mzv NOILYA313
2867 §33 Sy = |E £ § 8F 8 i ? i
c ' < - 3 [} L 1
L38x 8¢ §3 § 5 8 §k* S |
2,85 @38 33 ¢ § 5 8% = ! L
XE 03 M.m c 58 =2 ® o s 1M NOIND
2e28 352 re 2
g§98s g35 5 o - VSR e g
o o9 ® G C o = (2] vy AVMAYw = 3
>+ 8v cS® S® @ / ]
Cws§ S- ¢ a (m\ o B 3114084 OLNO 03103rOMd F b
S~ .. o o [ £
® " ing 5 3 s £ m. m. .
—_2 N o -2 - [ E4
§Z.-2 % B 1K) 3
= . - - N = -
23 W S 288 £ " % =’
3825 2.3 oF © x
G..Wna e..m m 3 m .m m - X% N-N NOILD3S
% -tm M- . m -.ml. M m m x m % 3NIT NH344NS avodlivy r/ M
2§%sg 388 f@ 8 7 B
sfgif 132, 33 0 B
Al -y £8 x5 ak x 2 - 0L-M
%W.ﬂ mmv w.nmvmm m.nvm @ M Y3IAIY OdVWVY .Illmlw.ﬂll.l.l
88238 SE38 L8 e g avouivy
ey +I\\+o
25 Y m
LLAN -
SSIIND __ X"
(SH3ILIW) NOILYAIZ M_ T T T
| | [
2 ] 8 o 8 8 g 8
- ~ < @ ~ -
_ 1 _ J (1334) NOILYAIT3
-y
_ I
=z I
L
(O]
4
=
\
NOILD3S ° w* /
NI aNa3g '/ \
" m/ g (SH3IL3W) NOILVAII3
3NN NH344NS  QVOHTIvH s_Y.w __._ X - 8 g K 2 4
S /m/ _I | N | ]
S - v__.._w Y II__ | - | | | | 1
= e ! / . NN
NOILO3S ° B
% NI aN38 ‘I__i J— ‘v///._./o g
N, N H
» Q b b
E /w DIIINENL NI DINVES /m 4
D avoulivy Iz €
—
N -
2
@) = ¢
TH i NOILO3S
P -._-l N [ET]
AN E ;
i aton ) Q T =
LT AN
Barlington \ 1\ - [ !
S R N -1 g ¢ 8 &
\ L H A (1334) NOILYAZT3
L..I. >
_ - NOILO3S HIAIY OdVYNYY
] S H GEE]
H R m N HILIWOZ3I4 ‘SOEN
A S T :
= 9 T .
S W £ - -
F N m n& — $S1IND
Oy 5 J g
= fyens A -l r [ T _ T I T
H F V m M -] o
S O (SH3LIW) NOILYAIT3 e 3 S e
E . m o m o 8 ) 2 i (1334) NOILYA3T3
— L L | T | 5
> (s > ~
w— A © o1
——
k> = o Or
(@) > o Z
rtosvco <9
QOF 8 o=
A O —m o (SY3L3IW) NOILVAITI
Q
a o ou i n i ;
C H - [ | _ ]
W = o F VT
SSIIND 8
= 2 w O i :
Qo w |
O g g g g
o 2 (1334) NOILYATIZ
R R INIEINENL NITINVEHI
G E W avouTvy
o H A NOOUE8 SNJINOSYW
4 - NOILD3S
T NI C NI ON3g
=
o &
e 77
oC ;
D N (SH3LIW) NOILVAIT3
L. 2 8 o ] o
E O - (- _ I l kY NOILO3S
NI ON38
B 2 F _ avoy ;_O._.-OI Wv;h r/ _ . _ : _
- \
\ o 2
w \ m//m IIIII 4
w oR—-i”
L N 8
\ Q .
[7p) A\ D
] . +. - —— SeT— — —
= \ o /.T h\u_n
| Y3IAIY OdYWVYY usl_\nMcMI\Jw +|\+\
S e +—
SSI13IND K [ _ T
F I T — T _ T — m 1 .Wl
g g g 2 (1334) NOILVA3IT3
(1334) NOILVATII r
~8
(SH3L3IW) NOILVAIIS
(-3
. Q 4
. L T ]
Sy L |
J 1
INIdNENI z.d.z?
~I8 (SHILIW) NOILVAITNI
" P E o 2 "
T [ T [ 7
o _Iu_-—r I ¥OOWE SNIINOSYW 4
Mm& fs AR |
m ofl=t avouvy
SliiE |I= NOILO3S R
2 . NI N8
m avod QNvIs!
=
ofjo Wy3uLs
w E r [ T ] T I T ~ i
§ § g 8
(1334) NOILVA3T3 , 8
Q
ryY +°
- | T I T T T
g g g g 3
\ - (1334) NOILVA3T3
< (SH3L3W) NOILVAII3 (SHALIN) NOILYAIT3 (SH313IW) NOLLVAII3Z (SH3L3W) NOILVAIT3 (SHILIAW) NOILVAIII
m 0 W o mv- © o 8 " W 0 ° 0 W 8 0 w W 0 W o
o v ~ o~ o~ - ~ ~ ~ - ~ N " w0 o - o n "
= 1 | 1 | ) 1 | 1 | 1 ] T | | ) T T | N 1 | T ] o
- - L)
ﬂ_.-w A_ B_ | | - ] | \ | 1 J_ c_’ ] 1 Dr 5 ] | 1 | — L | 1 i 1 | ] |
o : :
11vsve vr +.a.. zozZ "sn ~ \
o ¢ \
o zoz'sn ~ %.T S g 8 18 / 8 M k
= _._V.._ ° 5 , \ o N & AP s
. m 07 V G3INOANVEY aVOHTIVY ™ ___. LM /7 m z0z°s'n uv/dz_wm_r. s .’.m / °
2 N—.—v 0@ J == — g M __ _ ) /M. 662 Wa HVIN T-0 ¥313N0Z3Id-LpDI + /m
TR = P N T PR ohpi o 3
M o s ! . J SSI13ND 4 \]
= =P oo =-=-=="===4 ® soalk 9% os m
> - B Si M C ¥ _ T T T YINY OdvWVy | BN T G ——H"
0 w A W M ] g % | HONOYOA GNVINVO) @1314 T13M SNOOS sv--mv___am ._\n.-m
R c CERYE om<th7Ynm \_.u + ~ e - L ~ B Io-- __w_a P -
& uj hlu ey Tii (1334) NOILVAITA g ...1....\ 8 o
v, (1 - SSIIND m R.. m 1S3
m (o o m Q3INOaNVaY a<oh.v__<x X\\ Bnm f H T r_v T T T 1 D $S1IND —_ mm_hm\\vm M
w o ssin g 8 8 g r I T I T T T I [ n_v T A_v T 1
L - Nt (1334) NOILVA3T3 8 g 3 g 8 g 8 g
(@) m [T} (1334) NOILVAIT3 " (133d4) NOILVAZT3
T A 1 T T
Zw > ! ! ! !
wou $ g 3 g
= (7] (1334) NOILVA3T3
s
b= ou
<62
7]
ass
w=
onZ

i
|




	ramapo1.tif
	ramapo2.tif

