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SUMMARY

The Maryland Department of the Environment’s Water Supply Program
(WSP) has conducted a Source Water Assessment for ISE America, Inc. (ISE). The
required components of this report as described in Maryland’s Source Water
Assessment Plan (SWAP) are: 1) delineation of an area that contributes water to the
source, 2) identification of potential sources of contamination, and 3) determination
of the susceptibility of the water supply to contamination. Recommendations for
protecting the drinking water supply conclude this report.

The source of ISE’s water supply is a confined aquifer, known as the
Magothy aquifer. The system currently uses three wells to obtain its drinking water.
The Source Water Assessment Area was delineated by the Water Supply Program
using U.S. EPA approved methods specifically designed for each source.

Potential sources of contamination within the assessment area were identified
based on site visits, database reviews and land use maps. Well information and
water quality data were also reviewed. Figures showing land uses and potential
contaminant sources within the Source Water Assessment Area and an aerial
photograph of the well locations are enclosed at the end of the report.

The susceptibility analysis for ISE’s water supply is based on a review of the
water quality data, potential sources of contamination, aquifer characteristics, and
well integrity. It was determined the ISE’s water supply is not susceptible to
contamination by inorganic compounds, volatile organic compounds, synthetic
organic compounds, or microbiological contaminants.
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INTRODUCTION

The Water Supply Program has conducted a source water assessment for the ISE,
Inc. (ISE) water supply in Cecil County (Figure 1). The ISE water supply is considered a
nontransient noncommunity (NTNC) water system, which is defined as a public water
system that regularly serves at least 25 of the same individuals over six months per year.
The facility owns and operates its water supply system. The primary use for the water is
to water chickens and clean the chicken houses. The water supply system also supplies
water to population of approximately 42 employees.

WELL INFORMATION

ISE is served water by three wells. Information about the wells was obtained
from the Water Supply Program’s database, site visits, well completion reports, sanitary
survey inspection reports and published reports. A review of well data and sanitary
surveys of ISE’s water system indicates that the wells were constructed by jetting and
driving the casings. The completion reports indicate that no grour was used in their
construction. Maryland well regulations require that the top five feet of any driven well
be grouted. Based on review of the information, the wells in use by ISE are therefore not
in compliance with Maryland’s well construction regulations. CE880930 replaces a 1982
well that was abandoned and sealed. Well information is shown in Table 1 below.

SOURCE SOURCE PERMIT |TOTAL [CASING| YEAR
DEPTH | DEPTH
ID NAME - NO (ft) (ft) DRILLED
01 ISE 1 CE880930 363 348 1990
02 ISE 2 CE810477 374 359 1982
03 ISE 3 CE810478 362 352 1982

Table 1. ISE Well Information.

ISE has a Water Appropriation Permit that allows it to use an annual average of
4,900 gallons per day (gpd) and an average of 6,000 gpd during the month of maximum
use. Most of the water is used for watering chickens. It is estimated that the 42
employees at the farm use an annual average of about 850 gpd and"an average of 1,200
gpd during the month of maximum use.



HYDROGEOLOGY

The ISE area lies in the Coastal Plain Physiographic Province. Their water supply
is withdrawn from the Magothy aquifer, a confined aquifer. This region is underlain by
unconsolidated gravel, sand, silt and clay. The strata, such as those that are composed
primarily of sand and gravel, yield substantial quantities of water to wells and are termed
aquifers. Confining beds are usually composed primarily of silt and clay. In areas like
the Atlantic Coastal Plain, where alternating layers of sand and clay occur, water
becomes stored at great depths by over and underlying impermeable layers. The
hydrostatic pressure of the water in these layers is greater than atmospheric pressure. Ina
well drilled to these layers the high hydrostatic pressure forces water in the well above
the top of the sand layer. Such a well is known as an artesian well and the strata that the
well is completed in is known as a confined or an artesian aquifer. The clays that confine
the aquifer also protect the aquifer from contamination from surface sources.

The 1986 Geologic Map of Cecil County describes the Magothy Formation as
“Black, dark gray, and white lignitic sand and clay, cross stratified in places. Flattened
and carbonized logs are present locally, chiefly near base. Thickness is about 35 feet.”
The Magothy aquifer is one of the most productive water-bearing units in Cecil County

SOURCE WATER ASSESSMENT AREA DELINEATION

For ground water systems, a Wellhead Protection Area (WHPA) is considered to
be the source water assessment area for the system. The source water assessment area for
a non-transient water system with an average appropriation amount of less than 10,000
gpd and drawing from a confined coastal plain aquifer is defined by a 600-foot radius
circle around the well (MD SWAP, 1999). A fixed radius of 600 ft was calculated
assuming a minimum aquifer thickness of 20 ft, a porosity of 0.25 and a average daily
water use of 10,000 gpd. ISE has a water appropriation and use permit (CE1999G008)
which allows them to withdraw an annual average of 4,900 gpd. ISE’s water system
serves 42 employees and their water use is estimated to be about 850 gpd, or about 17%
of the appropriation. The delineated WHPA (Figure 2) represents the aquifer zone of
transport in the subsurface as illustrated below. The circles for each well were merged to
produce on larger WHPA with an area of 42.86 acres.
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POTENTIAL SOURCES OF CONTAMINATION

In confined aquifer settings, sources of contamination at the land surface are
generally not a threat unless there is a pathway for direct injection into the deeper aquifer
such as unused wells or along well casing that are not intact or not properly grouted.
Wells that are not being used or maintained will eventually corrode and provide a
pathway for contaminants present in the shallow aquifers at higher-pressure heads to
migrate to the deeper aquifers.

Potential sources of contamination identified at the land surface have the potential
to impact the shallow water table aquifer. Based on the MDE databases and a field
survey, only one potential point source of contamination, ISE’s septic system, was
identified in the ISE WHPA. Most of the WHPA is agricultural land (crop production
and chicken processing) with a potential for contamination of the surficial aquifer with
nitrate and pesticides and microbiological contaminants. Also, egg wash water from the
plant is discharged to a farm pond and later used for crop irrigation. It is recommended
that the wells be grouted in accordance with Maryland regulations to ensure that ISE’s

water supply should be well protected from ground water contamination.

WATER QUALITY DATA

Water Quality data was reviewed from the Water Supply Program’s database and

system files for Safe Drinking Water Act contaminants. The State’s SWAP defines a
threshold for reporting water quality data as 50% of the Maximum Contaminant Level
(MCL). If a monitoring result is at or greater than 50% of a MCL, this assessment will
describe the sources of such a contaminant and, if possible, locate the specific sources
which may be the cause of the elevated contaminant level. All data reported is usually
from the finished (treated) water unless otherwise noted, however, ISE does not treat
their water supply.



A review of the monitoring data since 1993 for ISE’s water supply indicates that
it meets the current drinking water standards. The water quality sampling results are
summarized in Table 3.

Nitrate SOCs VOCs llOCs (except nitrate)

No. of

No. of No. of No. of | samples | No. of No. of No. of No. of

PLANT | Samples [samples >| Samples| >50% | Samples samples >| Samples |[samples >
NO _|Collected|50% MCL |Collected] MCL |Collected | 50% MCL |Collected | 50% MCL

01 22 0 2 0 3 0 6 0
Table 2. Summary of Water Quality Samples for ISE’s Water Supply.

Inorganic Compounds (I0Cs)
No IOCs above 50% of the MCL were detected in ISE’s water supply.
Volatile Organic Compounds (VOCs)

No VOCs above 50% of the MCL have been detected in ISE’s water supply.

Synthetic Organic Compounds (SOCs)

No SOCs above 50% of the MCL have been detected in ISE’s

Radionuclides

Nontransient noncommunity systems are currently not regulated for radionuclides.
No sampling data for radionuclides was available for review for this water supply.

Microbiological Contaminants

- All nontransient noncommunity systems are required to conduct quarterly routine
bacteriological sampling for their water supply as required by the Safe Drinking
Water Act, which measures total coliform bacteria. Since ISE’s water supply does not
use any treatment, the data provides an indication of the quality of raw water directly
from the wells. Total coliform bacteria are not pathogenic, but are used as an
indicator organism for other disease-causing microorganisms. A major breach of the
system such as due to flooding a well, Cracking a well casing by vehicle impact,
rupturing a water line or allowing insects or animals in a storage vessel could cause a
positive total coliform result in the distribution system, and would require follow-up
total and fecal coliform analysis. No coliform bacteria have been detected in 40 raw
water samples that have been taken since 1996.



SUSCEPTIBILITY ANALYSIS

The wells serving ISE’s water supply pump water from a confined aquifer.
Confined aquifers are naturally well protected from activity on the land surface due to the
confining layers that provide a barrier for water movement from the surface into the
aquifer below. A properly constructed well with the casing extended to the confining
layer above the aquifer and with sufficient grout should be well protected from
contamination at the land surface. Wells that are not being used or maintained will
eventually corrode and provide a pathway for contaminants present in the shallow
aquifers at higher-pressure heads to migrate to the deeper aquifers. The direct injection
into the aquifers from point sources within the source water assessment area like
underground injection wells or improperly abandoned wells could cause a potential
contamination threat to the supply. The lack of grout around ISE’s wells also presents
the opportunity for surficial contaminants to migrate down the exterior of the casing. The
water quality data indicates that if this is happening, contaminants are not reaching the
confined aquifer. The information that was used to conduct the susceptibility analysis is
as follows: (1) available water quality data (2) presence of potential contaminant sources
in the WHPA (3) aquifer characteristics (4) well integrity and (5) the likelihood of change
to the natural conditions. The susceptibility of ISE’s water supply to the various
contaminant groups in shown in Table 3, located at the end of this section.

Inorganic Compounds (IOCs)

There are at least three sources of nitrate in the wellhead protection area, however
since the wells are screened in a confined aquifer, the supply is not susceptible to
inorganic compounds.

Volatile Organic Compounds (VOCs)

No VOCs above 50% of the MCL have been detected in ISE’s water supply.
Based on the above discussion, ISE’s water supply is not susceptible to VOC
contamination.

Synthetic Organic Compounds (SOCs)

No SOCs have been detected in ISE’s water supply. Based on the above analysis,
ISE’s water supply is not susceptible to SOC contamination.

Radionuclides

Nontransient noncommunity systems are currently not regulated for radionuclides.
No data is currently available to make a determination of the susceptibility of ISE’s
water supply to radionuclides.



Microbiological Contaminants

Raw water monitoring for microbiological contaminants is not required of water
systems in confined aquifers because they are considered naturally protected from
sources of pathogens at the land surface. Routine bacteriological testing for ISE’s
water supply, which does not have any treatment, revealed no positive total coliform

in the water supply.

Based on the above discussion, ISE’s water supply is not susceptible to

microbiological contaminants.

Are Are Contaminants Is the System
Contaminant] detected in WQ Susceptible
CONTAMINANT| Sources samples at 50% of |Is Well integrity| Is the Aquifer to the
TYPE present in the MCL a Factor? Vulnerable? |Contaminant
the WHPA?
Nitrate
YES NO NO NO NO
Inorganic
Compounds
(except nitrate) NO NO NO NO NO
Volatile Organic
Compounds NO NO NO NO NO
Synthetic
Organic
Compounds YES NO NO NO NO
Radionuclides
‘CANNOT BE
(except radon) NO NO DATA NO NO DETERMINED,
Microbiological
Contaminants YES NO NO NO NO

Table 3. Susceptibility Summary for ISE’s water supply.

MANAGEMENT OF THE WHPA

Contaminant Source Inventory/Well Inspection

e The system owners should review the potential sources of contaminants within
the WHPA and update them if necessary, including a consideration of historical

uses.

® Periodic inspections and a regular maintenance program for the supply wells will
ensure their integrity and protect the aquifer from contamination.

o All three wells are located in a regularly farmed field. Two of the wells have tall
pve pipes next to them so they will be visible when crops are tall. Well 2 does
not. A similar marker next to well 2 is recommended. Protective structures are
recommended around all three wells.



e The top five feet of each well should be grouted in accordance with Maryland’s
well construction regulations.

Cooperative Efforts with Other Agencies

e Work closely with Cecil County Heath Department to identify any unused wells in
the WHPA and to ensure that they are abandoned and sealed in compliance with the
State’s well construction standards.

Monitoring
e Continue to monitor for all Safe Drinking Water Act contaminants as required by
MDE.

Changes in Use

e Any increase in pumpage or addition of new wells to the system may require revision
of the WHPA. The system is required to contact the Water Supply Program when an
increase pumpage is applied for or when new wells are being considered.
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BRONZE HOLE CAPACITY:
GALLONS PER MINUTE
PLASTIC OTHER {to nesrest gation . -
] PUMP HORSE POWER Lol
= =
3 C : PUMP COLUMN LENGTHf{earesttgl
€ DEPTH (nearest ft.) a3 ar
A ' BaNG MHEIGHT (circle appropriate box
c 3 E[‘ - 352 T and enter casing height)
H
s pove LAND SURFACE
& . L 1
£ 73 4 16 B2 18 EI (nearest
CIRCLE APPROPRIATE BOX £ A below ) - foot)
A WELL WAS ABANDONED AND SEALED : ; L ” LOCATION OF WELL ON LOT
" WHEN THIS WELL WAS COMPLETED o 15 oot ? SHOW PERMANENT STRUCTURE SUCH AS
SLOT SIZE 2 2 BUILDING, SEPTIC TANKS, AND/OR
[EJ ELECTRIC LOG OBTAINED LANDMARKS AND INDICATE NOT LESS
- sl oram R (NEAREST THAN TWO DISTANCES
IVEESJLWELL GO PENTER Ol FRORUCTIS gF SC%TEEEN ’ 6 __, INCH) I (MEASUREMENTS TO WELL)
I HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTED Ahom l:;
ACCORDANCE WITH COMAR 10.17.13 “WELL CONSTRIUC
TION™ AND IN CONFORMANGE WITH ALL CONDITIONS STATEC kGRAVEL PACK ¢ o 4
IN THE ABOVE CAPTIONED PERMIT, AND THAT THE !NFOPJ{-‘;
THE BEST OF Mng*LEORv%LPEBSGépCURATE AND COMPLETE TG IF WELL DRILLED WAS F C’/,'__\,
FLOWING WELL CIRCLE BOX D o e 4 iiaid
IDENT, NO. 1__..1_3._8—_——1 " X FY ;

Aece- |
—

ORIGINAL




LTS MYARLET e TTOLT g IR e

3|1 N3 8 8 SERIEHCH D STATE OF MARYLAND
—— APPLICATION FOR PERMIT TO DRILL WELL ﬂE [-lslB[-lob B b |

please print or type il in this form completely

STATE PERMIT NUMBER

I 2_ 3 8
I (THIS NUMBER IS TO BE PUNCHED
IN COLS. 3-6 ON ALL CARDS)

Date Received (APA) B I 3 l LOCATION OF WELL

/g 2l2lg IZI OWNER INFORMATION T C4217-Repl.
el /TTTTTTITT]]
IS‘1[IHI[5] !/}I/z!d IFIJ}l’<lM}S! I l ‘ I L IBTUNITYl I l ! 1 [ ! , [ ‘ Iml l I l l l !

15 Last Name First Name 34

Clelel A Ll Wk el RET] | == o ;

Street or R SECTION

(171e n|d [2]s 7 /3 : L e L=
CELLTTERL LT TPEEIITE | ronpp e e T T T T T
52 NEAREST TOWN 71
DRILLER INFORMATION o |3I ‘ | [M[l l
‘pcu//? [/ 5> e ww potzny TR ] MILES FROM TOWN (enter 0 if in town) [~ b1l
Drillag’'s Name ) 77 License No. 80 Bl4 ]
/?oﬂz /f/c// ﬂ/l’r//éﬂf [ . T | /d L &= ]
| B Tow , U 2/ 505 orscnonor wew mrow | T e RS
= £ - NORTH
A@% aé,D S >7<’Ad‘h o ///( “/’07 ON WHICH SIDE OF ROAD
| Signature Date (CIRCLE APPROPRIATE BOX)
8|2 ] WELL INFORMATION
" APPROX. PUMPING RATE (GAL. PER MIN.) .--.- A
‘ AVERAGE DAILY QUANTITY NEEDED ] 3! p | o] o ! | | DISTANCE FROM ROAD l
(GAL. PER DAY) = ENTER FT or M
USE FOR WATER (CIRCLE APPROPRIATE BOX) NOT TO BE FILLED INBY DRILLER =
| ﬂ HOME (SINGLE OR DOUBLE HOUSEHOLD UNIT ONLY) HEALTH DEPARTMENT APPROVAL
RMING (LIVESTOCK WATERING & AGRICULTURAL Cecil
FﬂuATlON) COUNTY NAME COUNTY NO.
INDUSTRIAL, COMMERCIAL, STATE AND FEDERAL GOV. STATE
I OTHER (REQUIRES APPROPRIATION PERMIT) SIGNATURE INSERT S
PUBLIC OR PRIVATE WATER COMPANY (REQUIRES DATE ISSUED &l
APPROPRIATION PERMIT AND STATE HEALTH DEPARTMENT [ 1| 2]0 1518 b | 90
APPROVAL) 48 CO SIGNATURE EXP. DATE
EST, OBS , MONIT! MAY REQUIRE NORTH EAST
I XPPROPR!/ET%/QTLOE%MIT) ORING (MAY REQUIR GRID %:{7 3lolo |gs| GRID “ “ |}|9|0 o IO |

SHOW MAJOR FEATURES OF

|  APPROXIMATE DEPTH OF WELL Eﬂ- FEET e &

WITH AN X %
' f SOURCES OF DRILLING WAT

NEAREST e = ) -
APPROXIMATE DIAMETER OF WELL INCH i Jowars Géere /

| - 2 3
| METHOD OF DRILLING (circie one) N
BORED (or Augered) JETTED .

WRITE THE BOX NUMBER

33 AIR-ROTary AIR-PERcussion ROTARY (Hydraulic Rotary) FROM THE MAP HERE
I CABLE REVerse-ROTary DRive-POINT 7
E 36
other / /
- % . 000
N Lj 7 0 000

l REPLACEMENT OR DEEPENED WELLS
DRAW A SKETCH BELOW SHOWING LOCATION OF WELL IN

PIBGLE BRFRORAITEECRY RELATION TO NEARBY TOWNS AND ROADS AND GIVE
g THIS WELL WILL NOT REPLACE AN EXISTING WELL DISTANCE FROM WELL TO NEAREST ROAD JUNCTION

HIS WELL WILL REPLACE A WELL THAT WILL BE N
I ABANDONED AND SEALED

39 THIS WELL WILL REPLACE A WELL THAT WILL BE USED
AS A STANDBY

D | THIS WELL WILL DEEPEN AN EXISTING WELL

’ PERMIT NUMBER OF WELL TO BE REPLACED OR DEEPENDED
oranesE T [ [[ ][]

Md. TE=

L~

l Not to be filled in by driller (OEP USE ONLY) 43 x

APPROP. PERMIT NUMBER )QIE[Q[Q‘G BER Olgl
l Fogcgm;gis PERMIT No. | cl El—[s ls[-lololz o]

72 73 74 75 76 77 78 79

SPECIAL CONDITIONS

SNTININT AL



DESCRIPTION (Use FEET %r\)?gér e
additional sheets if needed) | FROM | TO | bearing NO. OF BAGS NO. OF POUNDS
e GALLONS OF WATER
913011 0 |1 DEPTH OF GROUT SEAL (to nearest foot)
» 0‘2’ clay-sandr rom [ T 1 [ Ju ol [ L L1 e
: P
rave 1 25 ® (enter O ;f from surface)
reen-gray-blk Casmg CASING RECORD
typ
hd-clay |25 |175 e
ay clay L75 1338 appropriate STEEL CONCRETE
P code
~arse white- below
1low sand 338 (363 )/ PLASTIC OTHER
MAIN Nominal diameter Total depth
CASING top (main) casing of main casing
TYPE (nearest inch) (nearest foot)
517 [ B
€0 61 63 56 70
E OTHER CASING (if used)
c diameter depth (feet)
H inch from to
c
g S I' L 2 L 3 2 7 11 3!“!'8
N
G L L 1L 1

lc

SEQUENCE NO.

1
(DENV USE ONLY)

1289

Si1AIE OF MARYLAND
WELL COMPLETION REPORT

THIS REPORT MUST BE SUBMITTED WITHIN
45 DAYS AFTER WELL IS COMPLETED.

o
NCPL=

123 6
(THIS NUMBER IS TO BE PUNCHED FILL IN THIS FORM COMPLETELY COUNTY Seaboard Farms C4217
'; ST/CO USE ONLY PERMIT NO.

i DATE Received DATE WELL COMPLETED Depth of Well FROM “PERMIT TO DRILL WELL”
WANED e || [o[/1/1719[¢] 23[¢[3] | I» [cle[-lsj8 [-]oJo B P |
) 15 20 (TO NEAREST FOOT) 28 29 30 31 32 33 34 35 36 a7
OWNER ——seabsa-rr; Egrmg — |

ast name irst name
STREET ORRFD —Geeitlton—WarwickRd TOWN Secittom; Marylamd '
SUBDIVISION SECTION LOT '
WELL LOG GROUTING RECORD g Cl3
Not required for driven wells WELL HAS BEEN GROUTED @ i

STATE THE KIND OF FORMATIONS
PENETRATED, THEIR COLOR, DEPTH,
THICKNESS AND IF WATER BEARING

(Circle Appropriate Box)
TYPE OF GROUTING MATERIAL

CEMENT BENTONITE cLAY [B]C]
45 46

44

PUMPING TEST
HOURS PUMPED (nearest hour) I_—lﬂ:gl
8

PUMPING RATE (gal. per min. [ [O] [ | |

to nearest gal.) 1 15

METHOD USED TO
MEASURE PUMPING RATE L Pucket

WATER LEVEL (distance from land surface)

BEFORE PUMPING - —-
[T ]

OF PUMP USED (for test)
'f . piston turbine
2o %7
centrifugal rotary (Oéggrr:ribe
27 27
jet submersible
27

WHEN PUMPING

27 below)
27

screen type SCREEN RECORD

h
yon® BT BR [FO]
appropriate STEEL BRASS OPEN
code BRONZE HOLE
below

PLASTIC OTHER

C[2]

R

-

DEPTH (nearest ft.)

CIRCLE APPROPRIATE LETTER
A A WELL WAS ABANDONED AND SEALED
WHEN THIS WELL WAS COMPLETED

elg |7 i[alald [ J[3ld 4| |
A TE s T B 17 27
H

g | [TTTIILLLTT
& 2 4 ® o i3
R

£ © [TT T
ETm m F =

PUMP INSTALLED

DRILLER WILL INSTALL PUMP

YES
(CIRCLE) (YES or NO)

|IF DRILLER INSTALLS PUMP, THIS SECTION
MUST BE COMPLETED FOR ALL WELLS
EXCEPT HOME USE

TYPE OF PUMP INSTALLED
PLACE (ACJ,PRSTO)

IN BOX - SEE ABOVE:
CAPACITY:

GALLONS PER MINUTE

(to nearest gallon)

PUMP HORSE POWER

PUMP COLUMN LENGTH
(nearest ft.)

NG HEIGHT (circle appropnate box
and enter casing height)

bove
LAND SURFACE

B below (n%%SSt

29

[[TTT]

35

[LTTL]

41

LOCATION OF WELL ONLOT
SHOW PERMANENT STRUCTURE SUCH AS

E ELECTRIC LOG OBTAINED sLoTsize L .13 5 BUILDING, SEPTIC TANKS, AND/OR
TEST WELL CONVERTED TO PRODUCTION DIAMETER (NEAREST LAERRES PPN DIOATENGT LESS
P_weLL OF SCREEN |2 ‘NCH (MEASUREMENTS TO WELL)
IHEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUGTED IN
ACCORDANCE WITH COMAR 26.04.04 “WELL CONSTRUCTION” from to
N e S e e | ek ! '
SENTED HEREIN IS ACCURATE AND COMPLETE TO THE BesT oF || IF WELL DRILLED WAS - —
MY KNOWLEDGE. FLOWING WELL INSERT o C? oy Y,
138 F IN BOX 68 = X 2o [Che
S 'DENTS"LO ‘ OEP USE ONLY
A,Zﬂ m ey (NOT TO BE FILLED IN BY DRILLER) ! , Fs ?
DRILLERS SIGNATURE T (E.ROS) wQ ¢
(MUST MATCH SIGNATURE ON APPLICATION) 74 75 76
A A ]
SITE SUPERVISOR (sign. of driller or journeyman | TELESCOPE LOG OTHER DATA
responsible for sitework if different from permittee) | CASING INDICATOR




