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Table 5-3.--Water use for domestic supply from the Kirkwood-Cohansey aquifer system in the Maurice River and Great Egg Harbor River basins by Township. 1987

WATER USE

Information on the water budget, population, water-use, water-withdrawal, and aquifer-recharge and discharge
statistics Tor the study arca is presented, and the locations of hazardous-waste sites are shown.

The withdrawal of water from the Kirkwood-Cohansey aquifer system in the study area for public- supply,
domestic-supply. industrial self-supply, and irrigation use is, for the most part, limited to the Maurice and Great Egg Harbor River
basins. No significant amounts of water are withdrawn from the Kirkwood-Cohansey aquifer system in the four river basins in the
northwestern part of the study area. cither because the aquifer is typically less than 50ft thick (fig. 1-7) or because the residents are
supplied with public water derived from deeper aquifers. Total water withdrawn from the Kirkwood- Cohansey aquifer system in the
two basins was calculated from population statistics, from reported public- and industrial-supply data, and from reported irrigated
acreage.

Population

The population statistics for the 12 townships that are wholly or partly in the study area tor the period 1930-87 are
given in table 5-1.

Table 5-1.--Population of the study area by township

|Datit from New Jersey Depariment of Labor (1984), excepl data for 1987, which are estimated: -, Buena was incotporated from Buena Vista Township.
Allantic County, in 1948]

Coumy
Township 1930 1940 1950 1960 1970 1980 1987
Atlamic
Buena = - 2,640 3,243 3,283 3,642 3.708
Cumberland
Vinetand 21,603 24,439 29,573 37.685 47.399 53.753 54.586
Gloucester
Clayton 2,351 2,320 3.023 4,711 5,193 6,013 5.669
Elk 1.623 1,656 2,074 2,635 2.707 3,187 3411
Frankfin 3,563 3,464 5,056 7.451 8.991) 12.396 14,111
Glasshoro 4.799 4,925 5.867 10,253 12.938 14.574 14.648
Harrison 1.827 1.805 2,225 2.410 2.661 3.585 3,959
Mantua 2,677 2433 3,548 7.991 9.643 9.193 10.003
Monroe 4.064 4310 5.531 9,396 14,071 21,639 23,191
Newfield 880 889 1.010 1,299 1.487 1.563 1.563
Pitman 5411 5.507 6,960 8,644 10,257 9,744 9,447
South Harrison 680 686 868 974 1.226 1,486 1.786
Washington 2,068 208 2.496 4,923 15,741 27.878 35.547
Salem
Pittsgrove 2,091 2,157 2,808 3,785 4,618 6,954 8,013
Upper Pitlsgrove 1.899 1.825 2,204 2,715 2,884 3,139 3301
Use Types
Public Supply

Table 5-2 shows annual water withdrawal during 1975-87 for public-supply systems that obtain water from the
Kirkwood-Cohansey aquifer system. Seven public-supply systems are located in the Maurice and Great Egg Harbor River basins in the
study area. The municipal public-supply systems of Glassboro, Clayton, and part of Buena obtain water from confined aquiters below
the Kirkwood-Cohansey aquifer system. The public-supply systems of Monroe, Newlield, Vineland, Nationwide Mobile Homes and part
of Buena obtain water from the Kirkwood-Cohansey aquifer system.

Twenty-three percent of the City of Vineland is in the study area; therefore, 23 percent of the public-water supply is
estimated to come from and 10 be used in the study area. Sewage from Vineland, Monroe, and Nationwide Mobile Homes is processed
and ulimately disposed of outside the study area; therefore, 100 percent consumptive use of these public water supplics is assumed.

The public-water supply of Newfield and Buena is obtained and used, and the sewage water is disposed of, in the
study area. The estimated consumptive use of public-supply water in New Jersey is 18 percent (Solley and others, 1988). The sum of
consumptive use of the public-supply water in 1987 in the Maurice River basin was 766.08 Mgal/yr; and in the Great Egg Harbor River
basin of Gloucester County, consumptive use was 419.01 Mgal/yr.

Table 5-2.--Water use for public supply from the Kirkwood- Cohansey aquifer
system in the Maurice River and Great Egg Harbor River basins, 1975-

87, and consumptive water use in 1987
[In million gallons per year: -, no data available]

Public Water Supply

Maurice River Basin Greal Egg Harbor

Nationwide
Year Yincland Newfield _Buena Monr Mobile homes
1975 2025.86 272.39 16.55 244.47 -
1976 2334.71 330.39 12.11 263.19 -
1977 2451.59 347.29 14.16 265.65 -
1978 2436.15 303.29 1224 244.77 -
1979 2543.00 268.99 8.74 293.25 -
1980 2790.00 197.59 8.58 342.42 -
1981 2352.19 169.99 8.89 324.29 -
1982 2749.00 167.94 10.42 323.29 -
1983 2878.00 152.56 12.71 360.09 -
1984 2795.00 187.52 11.52 335.67 24.81
1985 2915.00 77.67 12.29 358.21 26.74
1986 3166.60 75.96 12.69 346.97 25.45
1987 318090 175.82 15.65 393.55 2546
Consumptive use of public water supply
1987 731.60 31.66 2.82 393.55 25.46

Domestic Supply

Domestic self-supplied water use from the Kirkwood-Cohansey aquifer system in the upper Maurice and Great Egg
Harbor River basins was estimated by applying a per capita use rate of 100 gal/d (Marilee Horn. U.S. Geological Survey. oral commun..
1988) and subtracting the amount of watcr available from public supply. Table 5-3 shows population and township land area in the
Maurice River basin and Great Egg Harbor River basin and land area in the study area outside these two basins. An even population
distribution within each community was assumed.

Annual per capita water use in the upper Maurice River basin is 1,798.78 Mgal. Water withdrawn from the
Kirkwood-Cohansey aquifer system for public supply amounts to 926.50 Mgal/yr, and domestic supply is 737.99 Mgal/yr. The remaining
134.29 Mgal/yr consists of a combination of water withdrawn from deeper aquifers and from the Kirkwood-Cohansey aquifer system
outside the basin, and inaccuracies in calculating estimates of water use. Annual per capita water use in the Great Egg Harbor River basin
is 889.23 Mgal. Water withdrawn from the Kirkwood-Cohansey aquifer system for public supply amounts to 393.55 Mgal/yr, and
domestic supply is 566.74 Mgal/yr. The remainder, 96.47 Mgal/yr, is attributed to the public-supply system and may be used by industry
or for irmgation, or result from transmission-line loss or inaccuracies in calculating estimates of water use.

The consumptive use of domestic-supply water is estimated to be 20 percent (Solley and others, 1983). Therefore,
consumptive use of domestic- supply water is 147.60 Mgal/yr in the Maurice River basin and | 13.35
Mgal/yr in the Great Egg Harbor River basin.

LAND AREA

(in square miles) ANNUAL PER CAPITA USE PUBLIC SUPPLY

DOMESTIC SUPPLY

River Basins River Basin River Basin

River Basin

County GrealEgg Greal Egg Great Egg Great Egp
__Township Population Total Maurice  Harbor Other Maurice  Harbor Other Maurice  Harbor ther Mauric Har ther
Atlantic
Buena 3,708 7.40 2.16 0 5.24 39.51 0 95.84 15.65 0 96.64 6.73 0 16.33
Cumberland
Vineland 54.586 69.50 16.05 0 53.45 460.11 0 1,532.28 734.58 0 2.446.30 0 0 0
Gloucester
Clayton 5,669 7.26 7.26 0 0 206.92 0 0 0 0 215.51 0 0 0
Elk 3411 19.60 13.00 0 6.60 82.58 0 41.92 0 0 0 82.58 0 41.92
Frapklin 14,111 56.47 35.08 20.79 0 325.43 189.62 0 0 0 0 325.43 189.62 0
Glassboro 14.648 9.37 4.10 0 5.27 233.95 0 300.71 0 0 567.00 0 0 567.00
Harrison 3,959 19.08 0 0 19.08 0 0 144.50 0 0 0 0 0 144.50
Mantua 10,003 15.96 0 0 15.96 0 0 365.11 0 0 211.14 0 0 365.11
Monroe 23,191 46.96 8.35 38.48 0.13 150.51 693.62 2.34 0 393.55 0 80.53  371.13 1.25
Newfietd 1,563 1.71 1.7t 0 0 57.05 0 0 175.82 0 0 0 0 0
Pitman 9,447 2.26 0 0 2.26 0 0 344.82 0 0 312.53 0 0 3229
South Harrison 1,786 156.30 0 0 156.30 0 0 65.19 0 0 0 0 0 65.19
Washington 35,547 21.65 2.00 0.1 19.55 119.86 599 1,171.61 0 0 1.180.22 119.86 5.99 0
Salem
Pittsgrove 8,013 46.50 17.05 0 29.45 107.24 0 185.23 0 0 0 107.24 0 185.23
Upper_Pitisgrove 3,301 40.10 5.20 0 34.90 15.62 0 104.86 0 0 0 15.62 0 104.86
Total 192.943 379.45 112.56 59.37  207.52 1.798.78  889.23 4,184.41 926.50 41896 5,029.34 737.99  566.74 1,523.68
Overland flow Ground-water discharge
to stream to stream
Ground-water discharge
to basin
Precipitation Evapotranspiration
Leakance
Recharge to aquifer Public supply

Domestic supply

Irrigation

Industrial supply

Figure 5-1. Diagram showing relation among the various components of the water budget in the study area.

WATER BUDGET

With the data that are compiled in this report, it is possible to develop a waler budget for the Maurice River basin
north of the gaging station at Norma. This budget is assumed to be applicable to the Great Egg Harbor River basin in Gloucester County,
but it may or may not be applicable to the basins northwest of these two basins in the study area.

Precipitation is measured in inches per year; river discharge is measured in cubic feet per second; and ground-water
withdrawal rates are measured in million gallons per day. per month, or per year. Symbols used in the following equations are given
below.

/- Per

P- Precipitation

ET - Evapotranspiration

Qb - Stream discharge, base-flow component

Qo - Stream discharge, overland-tlow component
Qi- Basin discharge. ground-water component
R - Aquifer recharge

L- Leakance to decper aquifers

Wp - Withdrawal, public-supply, consumptive

Wd - Withdrawal, domestic self-supply, consumptive

Wi - Withdrawal, irrigation supply, consumptive

Wn - Withdrawal, industrial self-supply, consumptive

The basic hydrologic equations for the waler budget are as follows:

1. Land surface—

P=ET+Qo+R
and

2. Aquifer—
R=0Qb+Qi+L+Wp+Wd+Wi+Wn.

By using data from this report. in inches per year, the equation for the Maurice River basin north of the gaging
station at Norma becomes

44.50=24.84 + 3.0l +R,

and
R=1724+0.12+0.10+ 0.39 + 0.08 + 0.42 + 0.02
R = 18.57.
Therefore,
44.50 = 45.82.

The two sides of this budget equation differ by less than 3 percent. The techniques used to measure precipitation and
stream discharge are accurate to 5 percent, and techniques used to estimate ET. leakance, and water use typically are much less accurate.
Therefore, these two values may be said to balance, although they are not equal.
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Irrigation Water

Figure 5-2.

Records that show the amount of water used for irrigation are limited. Records exist, however, that show the
amount of irrigated land in each township. Water used for irrigation in the Maurice and Great Egg Harbor River basins is assumed to
come from the Kirkwood-Cohansey aquifer system. Table 5- 4 shows the total acreage and irrigated acreage in each township. the
calculated irrigated acreage in each basin, and the amount of water used annually for irrigation. The New Jersey Department of
Agriculture calculates that 8 in. of water per acre per year typically is applied to irrigated land (M.F. Ali, New Jersey Department of
Agriculture, written commun., 1989).

Consumptive water use for irrigation in New Jersey is estimated to be 90 percent of annual water use (Solley and
others, 1988). Therefore, the consumptive water use is estimated to be 909.15 Mgal/yr in the upper Maurice River basin and 248.85
Mgal/yr in the Great Egg Harbor River basin.

Table 5-4.--Water use for irrigation in the Maurice River and Great Egg Harbor River Basins by township, 1987

|Figures may not add 1o jotals because of independent rounding]

Land Area In River Basin

In acres

Irrigated Land in River Basin
in acres

_ Water Use
in million gallons

'County Great Egg Greal Egg Great Egg
Township Total Maurice Harbor Totaf Maurice Harbor Maurice Harbor
Atlantic
Buena 4,736 1,382 0 0 0 0 0 0
Cumberland
Vineland 44,480 10,272 0 2,869 663 0 144.01 0
Gloucester
Clayton 4.646 4.646 0 22 22 0 4.74 0
Elk 12,544 8.320 0 1,579 1.047 0 227.63 0
Franktin 36,141 22 835 13,305 2,909 1.839 1.071 399.57 232.82
Glassboro 5,997 624 0 86 38 0 8.24 0
Harrison 12,211 0 0 1.888 0 0 0 0
Mantua 10,214 0 0 639 0 0 0 0
Monroe 30.054 5,344 24,627 433 77 355 16.76 77.23
Newficld 1,094 1.094 0 116 116 0 25.18 0
Pitman 1.446 0 0 2 0 0 0 0
South Harrison 100.032 0 0 1.110 0 0 0 0
Washington 13.856 1.280 64 1,006 93 4 20.20 1.01
Salem
Pittsgrove 29.760 10,912 0 2,014 739 0 160.56 0
Upper Pittsgrove 29,664 3,328 0 2,245 291 0 63.28 0
Total 332,875 71.680 37.996 16.918 4,925 1,430 1,010.17 311.06

Multiply

inch (in.)
inch (in.)
foot (ft)

mile (mi)

acre
acre

Industrial Self-Supply

Available industrial-water-use data are shown in table 5-5. The maximum annual withdrawals for industrial use
during the period of record are underlined. These maximum values were used to estimate the annual industrial water use in the Maurice
and Great Egg Harbor River basins.

Consumptive water use for self-supply industries is estimated to be approximately 10 percent of total use (Solley
and others, 1988). Estimated total water use in the Maurice River basin is 344.06 Mgal/yr, and consumptive use is 34.41 Mgal/yr; in the
Great Egg Harbor River basin, estimated total use is 11.19 Mgal/yr, and consumptive water use is 1.20 Mgal/yr.

Table 5-5.--Water use for industrial supply in the Maurice River and
Great Egg Harbor River Basins, 1975-87

|Use, in million gallons per year; underlined numbers are used 1o calculate the consumplive waler use|

INDUSTRIAL USER

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

A B C D

Glileailrtbggg
Maurice River Basin River Basin

30.89 (.34

38.98 7.95

41.00 8.44

47.20 9.02

47.70 6.08

53.97 0.81

53.97 0.81

53.97 0.81

53.97 0.81

8(.06 6.31 112.56 11.19

137.08 6.29 124.43 10.41

201.33 10.17 43.13 9.43

203.95 15.68 44. 14 8.53

CONVERSIONS FACTORS AND ABBREVIATIONS

. -3
square mile (mi®)

gallon (gal)
gallon (gal)

million gallons (Mgal)
cubic foot (ft)

cubic foot per second (ft'/s)
gallon per day (gal/d)

million gallons per day (Mgal/d)
foot per day (ft/d)

degree Fahrenheit (°F)

square foot per day (ft/d)

inch per year per square mile ( in/yr)/mi2

by

Length
2.54

25.4

0.3048
1.609

Area

4,047

0.4047
2.590

Volume
3.785
0.003785

3,785

0.02832

_Flow
0.02832
0.003785
0.04381
0.3048

Temperawre

°C = 5/9 x (°F-32)

0.09290

Transmissivity

Additional conversion factors:

inch per year per square mile ( in/yr)/mi2
inch per year per square mile ( in/yr)/mi2
inch per year per square mile ( in/yr)/mi2
cubic foot per second ( ft3/s)
cubic fool per second (ft'/s)
cubic foot per second (ft/s)

23323200

17.378
1.448
0.048
7.22

646,272

2.3595 x 10

To obtain

centimeter
millimeter

meter

kilometer

square meter

hectare

square kilometer

liter

cubic meter
cubic meter
cubic meter

cubic meter per second

cubic meter per day

cubic meter per second

meter per day

degree Celsius (‘C)

square meter per day

cubic feet per year per square mile ( fe /yr)/miQ
million gallons per year per square mile (M gal/yr)/mi2
million gallons per month per square mile (Mgal/mo)/mi2
million gallons per day per square mile (Mgal/d)/mi2
gallons per second (gal/s)
gallons per day (gal/d)

gallons per year (gal/yr)
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Locations of hazardous-waste sites in the study area.

HAZARDOUS-WASTE SITES

Thirty-four hazardous-waste sites have been identified in the study area by the New lersey Department of Environ-
mental Protection (1988, unpublished data on file in the Trenton, N.J., office) (fig. 5-2, table 5-6). Three of the sites are on the U.S.
Environmental Protection Agency Superfund list and are categorized as Comprehensive Environmental Response Compensation and
Liability Act (CERCLA) sites. Seven of the sites are classified as Resources Conservation and Recovery Act (RCRA) sites. The
remaining 24 hazardous-waste sites consist of local spills and sites that the owner has taken the responsibility to clean.

Table 5-6.--Hazardous waste sites in the study area
|Co, Company: Corp, Corporation; Inc, Incorporated; Twp, Township: CERCLA, Comprehensive Environmental Response and Liability Act:
RCRA. Resource Conservation and Recovery Acl. |

NJ Stte

number  Site nume Township County Latitude  Longitude Site type
207 Vineland Chem Co Inc Vineland City Cumberland 393036 0750321 CERCLA
295 Oil Recovery Co Inc Clayton Gloucester 393938 0750409 RCRA
296 East Coast Pollution Comrot Clayton Gloucester 393929 (750432 Other
297 Safety Kteen Corp Clayton Gloucester 393938 0750427 RCRA
298 Clayton Garage Clayton Gloucester 393859 0750530 Other
299 Imo Anti Poliution Services Clayton Gloucester 393939 0750428 Other
300 Marvin Jonas In¢ Deptford Glouccester 394649 0750816 Other
301 Kinsley's Land(ill Inc Deptford Gloucester 394729 0750630 RCRA
304 City Of Jersey City-drums Deptlord Gloucesier 394729 0750552 Other
306 A & B Drum Company Deptford Gloucester 394747 (0750550 Other
308 Industrial Steel Drum Co Elk Gloucesier 394129 Q750800 RCRA
309 Pioneer Metal Finishing Franklin Gloucester 393659 0750344 Other
310 FMC Carp Franklin Gloucester 393431 0750258 RCRA
311 Franklin Twp Landlill Franklin Gloucester 393659 0750500 Other
312 Franklin Twp Landfill Franklin Gloucester 393459 0750230 Other
313 Franklin Twp Landfill Franklin Gloncester 393903 (750301 Other
314 Franklin Twp Landfill Franklin Gloucester 393604 0750400 Other
315 Williamstown Road Landfill Franklin Gloucesier 393559 0750400 Other
316 Tablicaps Inc Franklin Gloucester 393743 0750347 Other
317 Hauto Metalturgical Drum Glassboro Gloucester 394242 (750638 Other
318 Glassboro Lab Pack Dump Glassboro Gloucester 394146 0750822 Other
323 Henry Harris Landfill Harrison Gloucester 394240 0751226 Other
332 Lipari Landfill Mantua Gloucester 394312 (0750831 CERCLA
333 Monroe Municipal Well #5 Monroe Gloucester 394051 0745930 Other
335 Shieldalloy Corp Newfield Gloucester 393219 0750110 CERCLA
336 Newfield Landfill Newfield Gloucester 393229 (0750105 Other
337 Marshall Service Newfield Gloucester 393242 0750127 Other
342 CBS Records Pitman Gloucester 394429 1750730 RCRA
347 Exxon Company Franklin Gloucester 393432 (0750247 Other
727 Schalick Residence Pittsgrove Salem 393038 0750523 Other
897 Monroe Municipal Well #4 Monroe Gloucester 393933 0750052 Other
898 Struthers-Dunn Inc Pitman Gloucester 394412 (0750827 RCRA
900 Municipal Well #7 Monroe Gloucester 394008 0745847 Other
908 NJ Turmpike mm16.7 Mantua Gloucester 394601 0751044 Other
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