SLOPE OF LAND SURFACE

By Mark T. Duigon

EXPLANATION

This map shows the slope of the land surface in the Hereford quad-
rangle with the slopes grouped into categories. The map was prepared from
a 1:24,000-scale topographic contour plate using a semi-automatic photo-
mechanical process. In this process, a device measures the distance be-
tween adjacent lines and for the contour interval provided, calculates the
slope between the lines. Narrow summits or depressions and similar fea-
tures may be falsely mapped due to the bending of a line upon itself.
Likewise, equal but adjacent contours produce overestimated slopes. Wide-
ly separated contour lines may result in an averaging of the intervening
slopes. However, these limitations are only of small extent and do not
seriously affect the use of the map. The slope categories which relate to
those in the Baltimore County Soil Survey were selected for their relevance
to current and contemplated Baltimore County planning regulationms.

Prepared in cooperation with the
United States Geological Survey
and the
Baltimore County Department of
Planning and Zoning

Maryland Geological Survey

76°45"  3pa000m.f.

39°37/30/ mmr—

B2B0¢

HYDROGEOLOGIC ATLAS HEREFORD QUADRANGLE

BALTIMORE COUNTY, MARYLAND

MAP 1. SLOPE OF LAND SURFACE

Quadrangle Atlas No.18

B o L

,,,,,

I w l lgg/ﬁ '._J' ’v. .""
G ENENGT
v = *

200040 FEET 360 76°37'30/
o Y

- \\""\\“‘Nvu‘ /i 39°37/30"
: A [ \\z AN :
M ) “&{JA

g ¢ Eﬂ F ‘

. /s ' L \ /A
REVA 1, VN
: Zi = 3 159,«-”

f k

mN,
10000 |
EET
' MILL
39°30 |

CONTOUR INTERVAL 20 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

L]
AAAAAAAA : gﬁ \
] 9 8] DRANGLE LOCATION

Prepared by Photo Science, Inc., Gaithersburg
Maryland. Utilizing contour negatives, furnished
by United States Geological Survey.

25%

20%

15%

8%

0%




HYDROGEOLOGIC ATLAS HEREFORD QUADRANGLE BALTIMORE COUNTY. MARYLAND

Maryland Geological Survey MAP 3. DEPTH TO WATER TABLE Quadrangle Atlas No. 18

\ YORK, PA 24 M1

PARKTON 1.2 MI. 960000 FEET 76°37/30¢
XN IRSSma E AL T 2 A7 ot 5 39°37/30"

e e > >
Preftybo oS

S .‘/"” N
g RESE‘I? ,(4.-.1\‘?._. 3
DEPTH TO WATER TABLE

By Mark T. Duigon

EXPLANATION

This map shows the distance from the land surface to the water table
(top of the zonme of saturation). The map is based on drillers' well-
completion reports supplemented by soils maps and observations of springs,
swamps, and other natural features. The map shows that the water table is
generally shallowest near streams and along valley floors, and deepest
under summits of hills and ridges.

The position of the water table is not constant but responds to
various stresses, chiefly precipitation and evapotranspiration. The water
table is usually highest during the spring and deepest in late summer.
Precipitation tends to raise the water table, but much of this water may be
removed by evapotranspiration before reaching the zone of saturation.
This removal of water is most noticeable during the growing season. Fluc-
tuations in the flow of springs may indicate changes in the position of the
water table. A spring which usually flows all year may cease to discharge
during a prolonged drought because the water table has declined to some
point below the spring mouth. The map presented here is generalized,
showing average depths to the water table.
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Figure 1 shows a 19-year record of water levels in well BA-CE 21
measured periodically by the U.S. Geological Survey. This well, located
near Jacksonville, Md., shows the seasonal variations that are character-—
istic of most wells. It also shows variations in annual mean levels.

A discharging well produces a lowering of the water table (drawdown),
but, in this region, the effect is usually restricted to the immediate
vicinity of the well and as soon as the pump is shut off, the water level
begins to return to its former level. The amount of drawdown varies
considerably, depending on pumping rate, duration of pumping, and the
hydrologic properties of the aquifer.

In some areas, rainwater infiltrating the ground encounters an im~
permeable barrier and saturates the soil above it, while the material below
the barrier remains unsaturated. The surface of such a saturated zone is
known as a perched water table. In the Piedmont, such perced zones are not
as extensive as the main water table and are usually temporary. They are
not shown on this map.
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Figure 1. -- Hydrograph for well BA - CE 21, Jacksonville.
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LOCATIONS OF WELLS AND SPRINGS

By
Mark T. Duigon and John T. Hilleary

EXPLANATION

Information for some of the wells on this map (comprising an earlier
inventory) is tabulated in the Maryland Geological Survey Basic Data Re-
port No. 1 (Laughlin, 1966). Supplementary wells are tabulated in this
report. The supplementary well information has been entered in the Nation-
al Water Data Storage and Retrieval System (WATSTORE) of the U.S. Geo-
logical Survey.

Since 1945, the State of Maryland has by law required a permit to
drill a water well. The numbers corresponding to the permit applications
are included in the well-data tabulatione. Since 1973, metal tags bearing
State permit numbers have been affixed to the well casings. Much of the
well data collected for this report is contained on well-completion forms
which the driller must submit to the State upon completion of the well.

Wells are identified in a State-wide numbering system. Each county is
set up with a grid system based on every fifth minute of latitude and
longitude. Each square of the grid is lettered by row and column. Thus,
well BA-BC 123 is the 123rd well inventoried in the second row from the
north, third column from the west, in Baltimore County.

123
WELL AND NUMBER

624

SPRING AND NUMBER

REFERENCE

Laughlin, C. 0., 1966, Records of wells and springs in Baltimore County,
Maryland: Maryland Geological Survey Water Resources Basic Data Re-
port No. 1, 406 p.

SUPPLEMENTAL RECORDS OF WELLS, HEREFORD QUADRANGLE

TOPOGRAPHIC SETTING CODES AQUIFER CODES WATER USE CODES
S Hillside 300CCKV Cockeysville Marble U Unused
W Upland draw 400BLMR Baltimore Gneiss
300PNRN Piney Run Formation
300PRTB Prettyboy Schist

ALT1TUDE CASING DISCHARGE
DF LAND DEPTH DEPTH ODIAM~ WATER DRAW- {GALLDNS DATE PUMPING SRECIFIC USE USE
DATE SURFACE DF WELL CASED ETER RRINCIRAL LEVEL DDWN RER D1SCHARGE RER100 CARACITY DF OF
OWNER CONTRACTOR COMRLETED (FEET) {FEET) FINISH (FEET) (1NCHES) AQUIFER (FEET) (FEET) MINUTE) MEASURED (HOURS) (GRM/FT) WATER SITE
WISNERs JAMES R WM C JAMES 1071371976 67S 11B.00 X 72 6 300PLGV 40.00 —-_— 10 1071371976 6.0 ] H w
HILSEs MABE G EDGAR HARR 01/16/1978 710 175.00 X BS 6 300RLGV 45.00 29 16 01/16/1978 4.0 0.S H w
SELLERSs JOMN & WM C JAMES 08/21/1977 740 24S.00 X 42 6 300RLGV 39.00 92 2.0 08/24/1977 6.0 0.0 H L}
SIMMDNS s DAN EARL JDNES 0672371977 730 100.00 X 24 6 300RLGYV 26.00 12 20 06/23/1977 6.0 1.7 H w
LDGSEONs JDSERH A C RELDER 0270371977 EL:1] 153.00 X 19 6 300PRTE S1.00 36 2.0 02/03/1977 640 0.1 H w
RUHL s JAMES G EDGAR HARR 0372471977 630 150.00 X 20 6 300RLAY 4B.00 5] 9.0 03/24/1977 640 1.8 H w
RUSSOs RICHARD T WM C JAMES 0371171977 S10 120,00 X b’ - 300RRTB ] — 0.00 0371171977 =g 0.0 s z
RUSSDs RICHARD T WM C JAMES 0371171977 510 320.00 X o - 300RRTB )] == 0.00 0371171977 -3 0.0 == 4
RUSSDs RICHARD T WM C JAMES 0371171977 slo 125.00 X > - 300RRTB [+] = 0.00 0371171977 o 0.0 O 4
RUSSDs RICHARD T WM C JAMES 0371171977 s10 125.00 X 33 6 300PRTB 30.00 B 3.0 0371171977 6.0 0ot H w
LATTINe FRANK G WM C JAMES 03/20/1974 740 200,00 X 23 6 300PLGYV 35.00 S1 3.0 03/20/1974 640 0s1 H W
HILSEs RUSSELL E WM C JAMES 0371571974 660 200.00 X 21 6 300PRTE 40.00 70 3.0 0371571974 6.0 0.0 H W
LAND DEVELDP W W REICHART 0272671976 SS0 100.00 X 22 6 300RLGV 30.00 18 8.5 0272671976 6.0 0.5 H w
LAND OEVELOP CDRP W W REICHART 1070471976 S60 100.00 X S0 6 300PLGY 40,00 10 Be0 10/04/1976 6.0 0.8 H w
HEBBs» ODNALD WATER INC 0873171966 400 195,00 X - oo 300CCKYV 4,00 190 0.25 0B8/31/1966 1.0 0.0 u u
HEBBs OONALD WATER INC 08/31/1966 420 135.00 X 24 6 400BLMR 17.00 16 20 0873171966 2.5 1.3 H w
ESHMANs CHARLES 6 EDGAR HARR 02/27/1973 s20 300.00 X 3 6 400BLMR 30.00 260 2.0 02/27/1973 640 0.0 L] w
SCHMUFF, THDMAS WM C JAMES 0370471974 665 110.00 X 20 6 300RNRN 40.00 20 B.0 03/04/1974 640 Got H w
GRISWALDs JACK G ENDGAR HARR 08/20/1976 398 225.00 X 40 6 400BLMR 14,00 196 2.0 0872071976 6.0 0.0 H w
LOCH MILL CDNST G EDGAR HARR 10/19/1976 55S 150.00 X 44 6 400BLMR 12.00 2B Be0 1071971976 640 0.3 H w
CDSSENTINDs FRANK WM C JAMES 02/24/1977 s2s 145,00 X 42 6 400BLMR 41,00 21 3.0 02/24/1977 6.0 0.1 H W
JACDBSDNs NICHOLAS W W REICHART 0571671977 490 100.00 X 41 6 400BLMR 25.00 == [ 05/16/1977 6.0 = H w
BAKERs MARGARET WATER INC 09/14/1977 410 202.00 X S0 6 400BLMR 15.00 3 3.0 09/14/1977 6.0 1.0 H w
MACKENZIEs CLARK F WATER 1NC 1172971977 390 172.00 X 3l 6 400BLMR 40,00 20 S0 1172971977 6.0 03 M W
FITCHETTs THDMAS C WM C JAMES 0B/23/1977 670 245.00 X T2 6 300RNRN 70.00 41 3.0 0872371977 6.0 0.1 H w
FITCHETTs THDMAS C WM C JAMES 08/23/1977 670 220.00 = — - 300RNRN - o= 0400 0B8/23/1977 - = e 4
DUNKINs TERRY G ENGAR HARR 0470371978 s70 325.00 X 108 6 300STRS 126,00 T4 3.0 04/03/197B 640 0.0 H L]
BROWNs WILLIAM R 6 EDGAR HARR 09/06/1973 670 150,00 X 48 6 300PNRN 25.00 13 15 09/06/1973 6.0 1.2 H w
MCKEEs DAVID WM C JAMES 0B/19/1977 665 245.00 X 2B 6 300PNRN 45,00 117 240 0B/19/1977 6.0 0.0 H w
LINKDN1CHs CHARLES A C REIDER 0970671977 650 180.00 X 49 6 300PNRN 37.00 12 240 0970671977 6e0 0.2 H w
KIDDERs JERDME G EDGAR HARR 0B/02/1974 348 200,00 X 40 6 300CCKV 30.00 2 10 0B8/02/1974 6.0 Se0 H w
KN1GHT HDMES DANA KYKER 0971871978 670 225.00 X 60 6 300STRS 70.00 20 3.0 09/18/1978 6.0 0.2 H w
HANNs RDBERT L WATER INC 08/11/1975 s20 100,00 X s2 6 300MBAB 35.00 25 9.0 0B/11/197S 6.0 0.4 M w
SCDTTs JAMES C C CAMBELL 06/06/1978 600 245,00 X 43 L3 300PRTB 30.00 12 Be0 0670671978 6.0 0.7 H W
CHER CHR1S CDNS G EDGAR HARR 1072971976 S60 100,00 X 40 6 300STRS 38.00 22 4.0 10/29/1976 6.0 0.2 H w
SHIMERs JIM A C REIDER 06/19/1976 50S 163.00 X 110 6 300STRS 2B.00 132 S.0 0671971976 6.0 0.0 H W
BLAZUCKLs J A EARL JDNES 0770871974 S50 100,00 X 31 6 300STRS 27.00 4B 11 0770871974 6.0 0.2 H w
BOWSER AND RYAN DANA KYKER 1171971973 s20 130.00 X 45 6 300STRS S0.00 70 6.0 1171971973 T.0 0.1 H W
JDYCEs RAUL H W W REICHART 09/07/1977 3%0 425,00 =] | o2 400BLMR o = 0.00 09/07/1977 o oo = 4
JOYCEs RAUL H W W REI1CHART 0970771977 390 200,00 == oo o 400BLMR == == 0.00 09/07/1977 == £ -y 4
JOYCEs RAUL M W W REICHART 09/07/1977 3%0 200,00 o > = 400BLMR o o 0.00 09/07/1977 o _— - 2
JOYCEs RAUL H W W REICHART 0970771977 360 250.00 X 23 6 400BLMR 35.00 190 23 0970771977 6.0 0.0 H w
EARLY AMER BLODR MD DRILLING 07/05/1978 450 167.00 X 20 6 400PLMR $5.,00 3 2.0 07/05/1978 640 0.1 H w
EARLY AMER BLOR MD DRILLING 07/0S/1978 440 16S.00 X 18 6 400BLMR SS.00 3s 2.0 07/05/1978 6.0 0.1 H W
VDSS, KATIE G EDGAR HARR 0772671978 3s0 270,00 o ] = 400BLMR o2 s 0.00 0772671978 - — == 4
VDSSs KATIE G EDGAR HARR 07/26/1978 330 120.00 X 20 3 400BLMR 8.00 4 2.0 0772671978 6.0 0.5 H w
GRIMESs ERNEST MARYLAND OLG 07/31/1978 470 128,00 X 43 6 400RLMR 20.00 1 6.0 0773171978 6.0 640 H w
GRIMESs ERNEST WATER INC 0773171978 430 12B.00 X 45 6 300RRTB 20.00 1 6.0 0773171978 6.0 6.0 H w
RRINCIPAL AQUIFER CDDES WATER USE CODES SITE USE CDDES IFT TYRE CODES
300RLGY PLEASANT GRDVE SCHIST H ODMESTIC W WITHDRAWAL S SUBMERSIBLE
300RRTR PRETTYHOY SCHIST U UNUSED Z DESTROYED
300CCKV CDCKEYSVILLE MARBLE U UNUSED
400BLMR BALTIMDRE GNELISS
300RNRN PINEY RUN FORMATIDN
300STRS SETTERS FDRMATIDN
300MBAR  METAGARRRO AND AMPH1BDL1TE
SUPPLEMENTAL RECORDS OF SPRINGS, HEREFORD QUADRANGLE
L5
= . TOPOGRAPHIC TEMPERA- USE OF
NUMBER OWNER ALTITUDE SETTING AQUIFER YIELD DATE TURE PH WATER
BA-CC 241 - 345 s 300CCRV 15 03/02/1979 10 8.8 U
BA-CC 242 Virdin, E.C. 540 s 400BLMR 2 03/02/1979 10 6.1 U
BA-CC 243 Murkland, R.C. 520 s 300CCKYV 10 03/02/1979 6 6.0 U
BA~CC 244 Cassidy, F.E. 575 s 300PNRN 5 03/02/1979 5 5.8 U
BA-CC 245 Assoc. Prof. Loyola 390 S 400BLMR 10 03/02/1979 6 6.1 U
College
BA-CC 249 Eney, H.V. 540 W 300PRTB ]! 04/21/1979 - - -
BA-CD 217 Matthews, Margaret 390 s 400BLMR 3 03/02/1979 7 6.8 U
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AVAILABILITY OF GROUND WATER

EXPLANATION

The ground-water availability units presented on this map are based
on statistical evaluation of reported specific capacities (discharge, in
gal/min, divided by drawdown, in ft) of wells grouped by geologic units.
[The geologic units correspond to the mapping units of the Geologic Map of
Baltimore County (Crowley, 1976)]. Because specific capacity depends in
part on length of the pumping test, only wells that have been tested for a
3-hour-minimum duration were included in the analyses. The groups were
tested for significant (95-percent confidence level) differences using the
Kruskal-Wallis and Wilcoxon nonparametric tests (Sokol and Rohlf, 1969;
Rohlf and Sokol, 1969). The results suggest the presence of three units.
These units are described below.

GEOHYDROLOGIG UNIT 1, not present in this quadrangle, is composed of
Coastal Plain sediments.

CEOHYDROLOGIC UNIT 2: This unit occurs in two small areas in the
Hereford quadrangle. In the southwest corner it is underlain by
the massive metadolostone member of the Gockeysville Marble. In

the southeast corner it is underlain by the layered metadolo-
stone member of the Gockeysville Marble. Because of insuffi-
cient data in this area, well data from areas underlain by these
rock units elsewhere in Baltimore Gounty were used for statis-
tical analyses.

Reported yields of 16 wells range from 5 to 60 gal/min; the
median yield is 10 gal/min. Mean yield is 17 gal/min. Figure 1
shows distribution of well yields calculated from specific capa-
cities and assumed 50 ft drawdown. Specific capacities range
from 0.11 to 1.67 (gal/min)/ft. The median is 0.65 (gal/min)/ft
and the mean is 0.67 (gal/min)/ft. Well depths range from 50 to
242 ft below land surface. Median depth is 110 ft.

Wells drilled in unit 2 will generally be adequate for domestic
use and, with proper construction and design, may serve for some
municipal, commercial, or certain industrial supplies.
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Figure 1. -- Distribution of well yields,
Geohydrologic Unit 2 ( 16 wells ).

GEOHYDROLOCIC UNIT 3: This unit covers the greatest area in the
Hereford quadrangle. It is composed of several formations,

mostly schist and gneiss with areas of marble, ultramafic rocks,
and quartzite.

Reported yields of 782 wells in the Hereford quadrangle and
nearby areas range from O to 117 gal/min. Median yield is 6
gal/min and mean yield is 8.5 gal/min. Figure 2 shows distri-
bution of well yields calculated from specific capacities. Spe-
cific capacities range from 0.00 to 7.0 (gal/min)/ft. Median
specific capacity is 0.14 (gal/min)/ft; the mean is 0.38
(gal/min)/ft. Well depths range from 36 to 525 ft below land
surface; the median depth is 150 ft.
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Figure 2. -- Distribution of well yields,
Ceohydrologic Unit 3 ( 782 wells ).

By Mark T. Duigon

7

CEOHYDROLOGIG UNIT 4: This unit occurs in several areas scattered

\ about the middle of the quadrangle. It is underlain by the
AN

garnet-staurolite, the garnet-kyanite, and the garnet-stauro-

lite~kyanite facies of the Loch Raven Schist. These facies are
biotite-plagioclase-muscovite-quartz schists characterized by
those accessory minerals.

This is the least productive unit with the reported yields of 144
wells ranging from O to 60 gal/min. The median well yield is 5
gal/min, and the mean is 6 gal/min. Figure 3 shows distribution
.of well yields calculated from specific capacities. The speci-
fic capacities range from 0.0 to 6.0 (gal/min)/ft and the median
is 0.06 (gal/min)/ft. Mean specific capacity is 0.20
(gal/min)/ft. Well depths range from 60 to 600 ft below land
surface. Median depth is 203 ft.

The risk of being unable to obtain a well adequate for domestic
use on the first attempt is rather high [21 percent of reported
yields were less than 2 gal/min, considered adequate for do-
mestic use; 40 percent have specific capacities less than 0.04
(gal/min)/ft ]. Wells are generally deeper in this unit, and
therefore more expensive. Homes in this unit may require spe-
cially designed water-supply systems and conservation methods.
The likelihood of obtaining a well capable of meeting require-
ments greater than for domestic use is very low.
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Figure 3. —- Distribution of well yields,
Ceohydrologic Unit 4 ( 144 wells ).

SUMMARY

Records of 942 wells were analyzed in order to determine well-yield
characteristics of the geologic units present in the Hereford quadrangle.
For wells located within the boundaries of the Hereford quadrangle, re-
ported yields of 217 wells ranged from 0 to 100 gal/min. The median is 5
gal/min and the mean is 7.3 gal/min. Values for upper and lower quartiles
of reported yield are 10 and 2 gal/min, respectively. Of these wells, 23
percent were reported to yield less than 2 gal/min. Specific capacities
range from 0.00 to 6.1 (gal/min)/ft. Median specific capacity is 0.12
(gal/min)/ft; the mean is 0.32 (gal/min)/ft. Figure 4 is a specific-
capacity cumulative frequency graph for each of the three units. Depths of
the wells range from 50 to 432 ft below land surface. Median depth is 157
ft.

Because most of the wells inventoried are domestic wells, the statis-
tics may underestimate the actual potentials of the geohydrologic units.
The comparisons do indicate relative differences in well yields. Varia-
bility within each group is somewhat large. Selection of a well site in
any group should include study (especially in the field) of additionmal
factors such as topography and surface expression of fracture zones, in
order to maximize the probability of selecting the optimum site.
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INTRODUCTION

Where centralized sewage systems are not available, wastes from in-
dividual homes must be disposed of in comparatively small areas within the
lot. These wastes are composed of many different substances, including
urine, fecal matter, laundry detergents and cleaning compounds, and food
scraps-—all transported out of the house as a slurry by mixing with large
quantities of water. These substances must be reduced in quantity or
deactivated; otherwise, harmful conditions may become established in the
environment and perhaps adversely affect the water-supply system.

The usual sewage disposal method is to pipe the slurry into a septic
tank which separates the liquid from solids and greases, and partially
decomposes some of the waste material. The effluent is then directed into
a seepage pit or tile field for distribution into the soil., As the
effluent percolates downward toward the water table, the soil filters and
absorbs most deleterious substances.

Careful construction and maintenance of disposal systems are essen—
tial. Although it is recognized that these systems have a limited life
span, failure is often accelerated by negligent construction and lack of
periodic maintenance. Systems operating according to different principles
may be more effective, but if not maintained properly, they may lose their
effectiveness and fail more readily than conventional systems. (See, for
example, Warshall, 1979, p. 24-25).

CONSTRAINT FACTORS

1. Flood hazard: Disposal systems do not drain properly when flooded
and may be physically damaged. Contamination of surface water is
possible when flood waters mix with effluent, and can spread to
ground-water supplies.

9. Shallow water table: If effluent enters the ground-water system be-
fore it has passed through enough soil for adequate renovation, it is
very likely to contaminate the system. Baltimore County requires a
separation of 4 ft from the base of the seepage system to the water
table.

3. Depth to bedrock: Fractures in bedrock act as ground-water conduits,
and renovation of effluent is not effective. Therefore, a sufficient
thickness of unconsolidated material between the base of the seepage
system and the bedrock surface is required.

4. Slope: Steep slopes generally have a fairly thin soil cover and are
likely to allow effluent to emerge at the surface. Baltimore County
allows a maximum slope of 25 percent. Sternberg (written commun.,
1974) concluded that, where the slope exceeds 20 percent, effluent
will come to the surface downhill of a drain field regardless of soil
type or depth of trenches. Slope categories for this map were ob-
tained from Map 1.

5. Infiltration rate: This factor affects the design of the disposal
system, If infiltration is too slow, drainage will be sluggish and
effluent may back up through the plumbing system. If too fast,
renovation will be inadequate. In Maryland, f?e infiltration rate is
evaluated at the site by a percolation test ='.

Most of these factors are individually evaluated and tabulated by the
U.S. Department of Agriculture, Soil Conservation Service (Reybold and
Matthews, 1976) for each of the mapping units of the county soil surveys.
These evaluations, in addition to field observations by the author, other
information in this atlas, and consideration of percolation tests by coun—
ty officials, provide the basis for the categories shown on this map. This
map cannot substitute for onsite evaluations, as discussed in the sectionm,
Limitations of Maps.

1/ The percolation test in Baltimore County consists of digging st least two holes to bedrock or
as deep as the backhoe will dig (about 16 ft). This is to determine if the wster table or
bedrock surface is high. A latersl extension of the first hole is dug to an approximate depth
of 5 ft (initially), and, at the bottom, a lxlxl-ft hole is hand-dug. This small hole is
filled with water to & level of 7 inches. The level is allowed to drop 1 inch and then is
timed as it drops 2 second inch. The test is considered successful if the level takes from 2
to 30 minutes to drop the second inch. If the test fails, it is repeated at a greater depth
or at another location. A proposed building lot must have s successful percolation test
before a building permit will be issued, if sewage is to be disposed onsite. The testing
health official also notes any other factors that may sffect operation of the disposal
system, such ss impermeable layers.

By Mark T.Duigon

MAP UNITS

UNIT I: Disposal facilities constructed in this unit face a high
probability of failure. This unit generally occurs adjacent to

streams and lakes, where the water table is shallow and flooding

can be a hazard. Other constraining factors are land slopes
exceeding 25 percent and the presence of soils of low perme-
ability (less than 0.63 in./hr, equivalent to greater than 95
min/in.). This unit includes soils developed on alluvium and
subject to flooding, such as the Codorus silt loam and Hatboro
silt loam. It also includes steep Manor soils and thin, stony
Mt, Airy soils.

UNIT II: Conditions in this unit are not as severe as in Unit I, but
//// they may work in combination to adversely affect disposal
/i systems. Because of its variability and marginality, onsite

evaluation is of particular importance. Major soils in this
unit are Manor and Glenelg soils having moderate (15 to 25 per-
cent) slopes. Some soils that formed over carbonate rocks (Con-
estoga and Hagerstown soils) are included because of their areal
variability. Also included are areas of scattered outcrops and
stony soils and land which has been modified and, hence, is
highly variable. Depths to water table and bedrock vary; for
example, depth to bedrock beneath Conestoga soils is reported as
4 to 10 ft.

UNIT III: Conditions in this unit are generally most favorable for

installation of disposal systems., Onsite inspection is still

required to determine the characteristics of particular sites.

The unit generally covers well-drained interfluvial areas domi-
nated by Chester, Manor, and Glenelg soils having slopes less
than 15 percent. Permeability varies (0.63 to 6.3 in./hr or 95
to 9.5 min/in.), but is generally adequate. The water table and
bedrock are generally at depths greater than 10 ft from land
surface.
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QUADRANGLE ATLAS No. 18
HEREFORD QUADRANGLE: HYDROGEOLOGY

By Mark T. Duigon and John T. Hilleary

INTRODUCTION

This atlas describes the hydrogeology of the Hereford 7 Y%-minute
quadrangle in north-central Baltimore County, Maryland (fig. 1). The
information contained herein is intended for use by planners, health offi-
cials, developers, environmental consultants, and anyone else concerned
with baseline hydrogeologic data pertaining to development.

The Hereford quadrangle lies within the eastern division of the Pied-
mont physiographic province. The land surface is mostly undulating. Some
stream valleys are deeply dissected, and are controlled by major joint
trends. Other valleys underlain by relatively soluble carbonate rock are
broad.

The climate of this area is humid temperate, with an average annual
temperature of 53°F and an average annual precipitation of 44 in. (Vokes
and Edwards, 1974).
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Tributaries of Gunpowder Falls drain the entire area. Portions of two
reservoirs are within the mapped area——Prettyboy Reservoir in the north-
west, and Loch Raven Reservoir in the southeast. Both are formed by dams
on Gunpowder Falls. Prettyboy Reservoir controls flow to Loch Raven Reser-—
voir which contributes to the Baltimore Metropolitan Water Supply.

A permanent gaging station located at Western Run Road monitors dis-—
charge from Western Run which drains into Loch Raven Reservoir. Low flows
were estimated for Blackrock Run (near Coopersville) based on correlation
of measured discharges with the continuous record of Western Run (Walker,
1971).

York Road (Md. Rte. 45), paralleled by Interstate 83, runs north-
south through the quadrangle area. These roads have encouraged residen-
tial development to meet the needs of workers in the Baltimore area, but
agriculture remains important in the area. Corn is the chief crop; live-
stock consists mainly of dairy cattle and horses. Some commercial and
light industrial development has occurred primarily along York Road.

GEOLOGY AND SOILS

The stratigraphic nomenclature used in this report is that proposed
by Crowley (1976) and does mnot necessarily follow the usage of the USGS.
The nomenclature differs primarily in the subdivision of formatioms.

The Baltimore Gneiss, the oldest rock in the Hereford quadrangle, is
considered to be a mass of volcaniclastic rocks that was deposited and
metamorphosed in Precambrian time. In this area it consists of dark and
light layers of biotite—microcline—quartz—plagioclase gneiss. This unit
forms a basement upon which marine sediments were deposited during periods
of crustal plate movement. These sediments were composed of clastics
(Setters Formation), biologically-derived carbonates (Cockeysville Mar-—
ble), and more clastics (Loch Raven Schist, Pleasant Grove and Piney Run
Formations, and Prettyboy Schist). Because of compressive forces, deposi-
tion of the younger clastic sediments was accompanied by thrust slices of
ultramafic rock. The entire mass was subsequently folded and metamor—
phosed.

Weathering and erosion have been affecting these rocks since at least
Early Cretaceous time (approximately 135 million years ago). The present
landscape is the result of these forces which are more effective on some
rock types than on others. Throughout most of the area the rocks are
covered by a residual product of weathering (saprolite). Alluvial sedi-
ments occur along streams in some areas.

Near the surface this weathered material is generally zoned. These
sones often occur in predictable patterns and are recognized as soil hori-
zons. The nature of a soil at a specific locality is determined by the

combined effects of various "factors of soil formation" (Jenny, 1941):

s = f (¢ly, 0y Ty, Py, t, 200 )




This equation states that the characteristics of a given soil (s) are a
function of climate (cl), biological activity (o), topography (r), parent
material (p), time since the process began (t), and other factors. In the
Hereford area, parent material and topography are the most variable fac-
tors and have resulted in the formation of quite different soils.

The predominant soil series are the Manor and the Glenelg Series.
These soils, along with Chester, Elioak, and Mt. Airy soils, are found on
ridgetops and upper slopes and are underlain by schist, quartzite, and
gneiss. In the marble valleys, Baltimore, Conestoga, and Hagerstown soils
dominate. Throughout the area, Codorus, Hatboro, and Melvin soils occupy
floodplains, whereas Glenville and Baile soils occupy draws and heads of
drainageways. Other soil series occur to a lesser extent. Differences in
properties among these soils affect their suitability for different land
uses. The Baltimore County Soil Survey (Reybold and Matthews, 1976) pro-
vides greater detail on the distribution and properties of these soils.

HYDROLOGY

Ground water in the Piedmont province occurs chiefly in fractures and
joints in the crystalline metamorphic rocks and in the pore spaces of the
overlying unconsolidated material (fig. 2). Intersecting fractures allow
greater areal movement of ground water. Fractures tend to become fewer in
number and the voids formed by the fractures tend to become narrower with
increased depth (LeGrand, 1954); consequently, the amount of water and the
rate at which it can flow decrease with increased depth.

Figure 2. -- Wells in the Maryland Piedmont. Well A may go dry during a drought
as the water table is lowered. Well B intersects more interconnecting
fractures and is assured a good supply , even if the water table is lowered.
Well C yields a sufficient amount of water but is subject to contamination
from the septic system located up-gradient.




The water pumped from a well comes from storage in the fractures and
in the pore spaces of the overlying material. The amount of water a well
can discharge is governed by the number and interconnection of water-
bearing fractures that the well intersects, the openness of the fractures,
and the amount of water available from storage. Some wells are supplied by
fractures that intersect sources of recharge such as nearby streams, and
can supply greater amounts of water.

To obtain a successful well, the bore must intersect suitable water-
bearing fractures, and selection of a well site should maximize the prob-
ability of drilling through fractures. Some rocks tend to fracture more
readily than others; some rocks tend to weather more readily, thereby
enlarging fracture voids. In the Hereford area some rock units tend to
yield greater amounts of water, but the variability within the rock type is
great. An analysis of topography can increase the chances of obtaining a
successful well. Wells located in valleys and draws tend to have greater
yields than wells located on hill summits. Another related method of
selecting the optimum site for a well is analysis of linear features. 1In
some cases these features, called lineaments, are related to zones of more
intense fracturing. They can be indicated on topographic maps and aerial
photographs, but should be verified in the field. They are identified by
linear segments of stream channels, linear soil or vegetational tonal
patterns, and alinement of some geologic features. Although fractures can
occur anywhere, the chances of drilling a well that will intersect at least
one, and perhaps several, are increased if selection is made of a site that
is suspected of being in a zone of greater fracture density.

The generalized pattern of water circulation is known as the hydro-
logic cycle (fig. 3). The hydrologic cycle is the network of circulation
and storage that water may follow as it is recycled through the earth and
atmosphere. Net gains and losses to the system are negligible, although
water may be temporarily detained in a storage component such as a reser-
voir or in the ground. The hydrologic cycle in a particular region can be
quantitatively evaluated by use of the hydrologic budget:

P =R+ ET + AS

precipitation,

runoff,

evapotranspiration,

change in storage.
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Figure 3. —— The hydrologic cycle.

Precipitation is the source of water in the Piedmont. Some of this
water falls directly into streams, flows over the land surface and into
streams, or enters the ground but exits into streams after only a short
time in the ground. Other portions of precipitation are returned to the
atmosphere as water vapor (evapotranspiration). If these outputs are not
balanced by the precipitation, there will be a change (positive or nega-
tive) in the amount of water stored in the aquifers.

Water quality is affected by the substances with which the water comes
into contact. Ground water usually dissolves some of the minerals present
in the rock or soil through which it passes. The intended use determines
the suitability of water from a particular source: Water that is fit to
drink may not be suitable for cerain industrial or commercial appli-
cations, such as in steam boilers. Water supplied to homes by individual
wells in the Hereford area generally requires no treatment, although in
some cases, particularly where the water is from the Cockeysville Marble, a
softener may be desired to alleviate hardness. In some areas underlain by
schist or phyllite, the water is slightly acidic and may accelerate corro-
sion of plumbing. Contaminated water discharged by septic-tank disposal
systems is generally renovated by passing through a sufficient thickness
of overburden. Rock fracture systems have little renovation capacity.
Wells must be properly sealed and located a sufficient distance from waste
disposal systems to prevent contaminated water from passing unrenovated
into the fracture system supplying water to the well.




MAPS INCLUDED IN ATLAS
The information in this atlas is presented as five maps, each prepared
on a standard 7%-minute topographic quadrangle base:
1. 8Slope of Land Surface, by Maryland Geological Survey.

Location of Wells and Springs, by Mark T. Duigon and
John T. Hilleary.

Depth to the Water Table, by Mark T. Duigon.
Availability of Ground Water, by Mark T. Duigon.
Geohydrologic Constraints on Septic Systems, by Mark T. Duigon.
LIMITATIONS OF MAPS
These maps are designed for broad planning purposes and are not in-
tended to substitute for detailed on-site investigations where required.

Boundaries may not be exact because of map scale, data quality and distri-
bution, and judgment required for interpolation.

CONVERSION OF MEASUREMENT UNITS

In this atlas, figures for measurements are given in inch-pound
units. The following table contains the factors for converting these
inch-pound units to metric (System International or SI) units:

Inch-pound Multiply For
Unit Symbol by Metric Unit Symbol

inch (in.) 25.40 millimeter (rm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
gallon (gal) 3.785 liter (w

gallon per (gal/min) 0.0631 liter per second (L/s)
minute

gallon per (gal/d) 0.0438 cubic meter per (m3/s)
day second

gallon per [(gal/min)/ft] 0.2070 liter per second [(L/s)/m]
minute per meter
per foot
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