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RESOU RCE EVALUATION Landiuse Area Percent of EXPLANATION Table 5-1. Known contaminated sites in the Maurice River study area, New Jersey]
(square miles)  total area B S " 3 St 3
; . . . : ; . . . . °7130" it treet address Sit reet address

This sheet describes land use, contaminated sites, population changes, water use, and water budgets in the Maurice River study area. Population data (1990) and changes in Urban land 73.45 12.2 497730 G Forest Site name - fle name
ition during 1930-90 are presented. Water-use data are compiled, quantities of water withdrawn and consumed from the unconfined aquifers and from surface water are Agricultural/grassland | 192.06 31.9 Atlantic County Citgo and Amoco Service Stations S. Lincoln and E. Landis Aves.
ited, and separate water budgets are calculated for three areas for the period 1985-94. The three budget areas are (1) the entire Maurice River study area, which includes the Forest 213.13 35.4 Agricultural Buena Borough Coastal Service Station Vineland City Main Rd. and Chesnut Ave.
>e and Cohansey River Basins and tidal areas of and minor tributaries to the Delaware Bay; (2) the Maurice River Basin; and (3) the Cohansey River Basin (sheet 1, fig. 1-2). Water 15.05 25 Citgo Service Station Buena Borough® Rte. 40 EP. Henry Corporation 4200 S. West Blvd.

Wetland 03.92 15.6 Urban, built-up Garden State Cleaners Summer Ave. Electric Un%ny service bplldmg i West Ave. and Peach St.

5 -~ A4 o g La Conca D' Oro Bakery 445 Wheat Rd. E. Ex_xon Service Stgtmn Vineland City Rte. 47 (Delsea Dr.) and Park Ave.
Land Use arren an : : Pedroni Fuel Company 385 Wheat Rd. E. Frinton Laboratories o 100 W. Grant Ave.

Total 602.06 100.0 Water Sanlo Products Incorporated> 160 Railroad Blvd. Gaqxson RdA groqndwyaler contgu"mnahon Garrison Rd. and W. Korpp Dr.

Approximately 35 percent of the land in the study area is forested, 32 percent is used for agriculture, 16 percent is wetland, 12 percent is urban land, 3 percent is water, and 2 South Jersey Clothing Company Atlantic and Central Aves. Gulf Service Station Vineland City 538 Rte. 47 (Delsea Dr.)

. . : . ’ . ; i . Wetland : hi High Concrete Structures Incorporated of N.J. Rte. 47 (Delsea Dr.)
1tis barren land (fig. 5-1). Land-use areas are based on interpretations of 1:250,000-scale aerial photos taken in the early 1970's, and were classified according to the system Buena Vista Township Kontes Glass Company Incorporated 729 Spruce St.

»ped by Mitchell and others (1977). Land use in the study area has not changed substantially since the early 1970's. Most of the forested land is in the southeastern half of the Barren Buena Vista Township sanitary landfill Union Rd. Lab Glass Incorporated 506 to 508 E. Peach St.
area and most of the agricultural land is in the northern half, near urban markets. Buena Vista Township sanitary landfill 19th St. Minotola National Bank 2303 Delsea Dr. N.
39°45' s;ihlarédGCl}lassCCompanyI Incorpor?tzd‘ gle'd 557 }(-]TuCkahgeORg;{ d Morie Company Incorporated Lincoln and Railroad Aves.
; . timad (lass Company Incorporate: arding Hwy. and Oak Rd. Newcomb Medical Center 65 S. State St.
Contaminated Sites Wawa Food Market 1502 to 1504 Central Ave .
. N.J. Dept. of Transportation Rte. 47 (Delsea Dr.)
Cumberland County North Vineland Carwash 130 W. Weymouth Rd.

NJDEP's comprehensive contaminated site list (New Jersey Department of Environmental Protection, 1994b), includes 166 known contaminated sites that, on the basis of Bridecton Cir O-I/Schott Process Systems Incorporated 1640 S. West Blvd.
address, are located within the study area (tables 5-1 and 5-2). Contaminated sites are more common in urban areas than in all other land-use areas. P——— HESeion Lty | Glass 5t Pillsbury Green Giant 270 N. Mill Rd.

75°15' Ae}lcgl P b 0? ng on;xp(;my s 3\S7jtcr'St Ralphs Auto Salvage 1645 Mays Landing Rd.
. w0 LCHMUNME lOCOrporate 2 wa . Rudco Products Incorporated 2120 Maple Ave.
POPUIaTIOH Agway Incorporated Manheim Ave. Samuel Coraluzzo Company Incorporated 1713 N. Main Rd.
BTFSg‘*“’“ g“yl ‘é“df‘lslj G Q}tke“ ]ng st Service Station Vineland City (former) 3660 Landis Ave.

The census data that are gathered at the beginning of each decade (decennial census) were used to describe population trends in the Maurice River study area. The ggrpiect‘l’g du‘;:“riesaliimp grate ” E:;f:ﬂﬁ S:ird Pimphylia Ave, | Shell Service Station Vineland City 14503OWhLagf§ZAVC- and
ated total population at each decennial census beginning in 1930 is shown in figure 5-2. Population for each decennial census year was estimated by multiplying the reported Cumberland County Utilities Authority 333 Water St. Sico Company Direct 2 ]]éRtreC :;W ('De]m Dr)
ation of each municipali_ty by the percentage of land in thg municipality that is in ?he study area. The populationAwas assumed to be evenly distributed throughout the municipality, Dan-D Oil Company Incorporated Water St. and University and Southern gleey, Fabricators of N.J. 2591 N. East Blvd.

may cause the population in urban areas to be underestimated and the population in rural areas to be overestimated. Table 5-3 lists the 1990 population and land area of each ) ) ) ) ) Belmont Aves. Texaco Service Station Millville City 2225 Rte 47 (Delsea Dr.)
ipality in the Maurice River study area and the total estimated population of the study area, which was about 186,000 in 1990, or about 2.4 percent of the total population of New ildesshse_“’lcélser‘_’lcéSb‘f‘lgn Bridgeton City %aglg Ccomer o United Parcel Service 3731 Mill Rd. N.
y (New Jersey Department of Labor, 1991b). From 1930 to 1990, the population of the Maurice River study area increased 123 percent. Growth was most rapid from 1940 to Mf"‘“ tal‘_}a“ g Pec‘t;c‘ Ia ‘Cr 022033“0“ Porn o doé“;;lirgfs : U.S.A. Auto Brokers Incorporated 2405 Rte. 47 S. (Delsea Dr.)
when the population increased 54 percent MOFLOOC.S acKers; Meorporatel I - Vineland Chemical Company Incorporated 1611 Wheat Rd. W.
: Owgns Illm(ps Incorporated N. Laurel St. Vineland City Landfill 1 Mill Rd. S.
Sflmth and th‘ihﬁrds Lumber Company 110 Laurel St. S. Vineland City Water and Sewer Authority Well 7 Mill and Almond Rds.
39°37'30" nICOTporate Vineland Landfill Grant Ave.
Water Use Texaco Service Station Bridgeton City 860 Pear . N. Weymonth Road Terminal Weymonth Rd.
. ; . . . yler Pipe osenhayn Ave.

Estimates of water use in the Maurice River study area are presented below. Reported water-use values for 1994 were used as the mean annual values for the entire budget 24°5230" Commercial Townshi Gloucester County
1(1985-94) because the water-use data for earlier years are much less complete, especially for agricultural use, which is a large part of water use in the study area. Applying Nt Divisi P Noble St Clayton Borough
water-use data to the entire water-budget period is believed to provide an adequate assessment of actual water use during 1985-94. Estimated annual withdrawals of water for aunicetown Division Deerfield Townshi ovie St Ecko Products Incorporated 838 N. Rt. 47 (Delsea Dr.)
- and self-supplied domestic use, irrigation, industrial use, and commercial use are discussed below. From these estimates, the consumptive use of water (that part of water _ ] o P Harmers Auto Repair Shop 75 8. Ree. 47 (Delsea Dr.)
rawn that is evaporated, transpired, incorporated into products or crops, consumed by humans or livestock, or otherwise removed from the immediate water environment (Solley Bzen;ﬂg %‘)z;’nss}P :-{;Oizd-vf:észq‘;’mammﬁt"’" gle:ey]g;l dAX:é Oil Recovery Company Incorporated ‘ ' Cenco Blvd. and Academy Ave.
thers, 1993, p. v)) in each category was calculated and totaled for use in the water budgets. All water withdrawals from the undifferentiated hydrogeologic unit, the Kirkwood- Logolsdu Bomglirlspm:‘wrrgxpressIncorpmted N. Shiloh Ave. Franklin Township
nsey aquifer system, and surface-water bodies were considered in the water budget (table 5-4). Water is withdrawn from confined aquifers in the study area only in the Maurice Major Petroleum Industries Bridgeton-Vineland Pike Cumberland Farms R‘esf (gellscagr') and 40
Basin and, as shown in table 5-5, accounts for less than 5 percent of total withdrawals from all sources. Sherman Avenue and Beaver Dam Road Sherman Ave. and EMilcor]E’Ola“zf‘ Dent. of Public Work gte' d7si elsen Dr)

- . ) . ) Beaver Dam Rd. ran 'm owns. lp CPL &) ublic Works r‘oa B
) 5°22'30 Downe Township Franklin Township sanitary landfill Wilette Ave.
Public SUpply Franklin Township sanitary landfill Pennsylvania Ave.
Downe Township Sanitary Landfill 2 Ackley Mill Rd. Main Rd. School Main Rd. and Harding Way
. . ; ) o ) ) ) . . ati Rte. 553 . s Petr . 47 (Delsea Dr.
Although most qf the Maurice River study area is rural (agricultural or forested), many municipalities provide at least part of their population with public-supply water. Most of U:S. Silica Company Transformer Station Fairfield Township © %;Sg‘g:;frfggicg:mpmﬂted 4th3 Rze'(;, (Sgaels;)Dr)
ublic-supply water is withdrawn from the unconfined aquifer. Although public-supply systems commonly provide water for domestic, commercial, and industrial users, only the total . o airton-Millville R. Pioneer Metal Finishing Incorporated? Coles Mill Rd.
s reported by municipalities. Because the principal purpose of summarizing water use in this report is to calculate consumptive use for the water budget, all public-supply water is g(flABFrftTeTstw”e Road ggiiigrémm\lmvks d. Route 40 and Porchtown Rd. Ree. 40 and Porchiown R,
dered to be used for domestic purposes, and all these users are assumed to be served by public sewer systems, except those in Elmer Borough. These assumptions do not 39°30' Fai:ﬁel d Chemical Clarks Pond Rd. ' South Jersey Air Stream Incorporated Rte. 47 (Delsea Dr.) and Leonard
luce significant error, because it is assumed that the study area is similar to the rest of New Jersey, in which about 75 percent of public-supply water is allotted for domestic supply Fairficld Township landfill Lummis Mill Rd. . ) Bfall:e Rd&t -

and others, 1990, p. 371), and consumptive-use percentages for water used for domestic, commercial, and industrial purposes are low. Most withdrawals were from the Optopics Laboratory Corporation . ManiSt \T/?ﬁiﬁ?gf;ffﬁ"srfﬁéifd Mjlcn gf?m(? \éztawﬁaAve.
rood-Cohansey aquifer system (table 5-4). Withdrawals from the Piney Point aquifer, the Wenonah-Mount Laurel aquifer, and the Potomac-Raritan-Magothy aquifer system are Greenwich Township Wawa.Food Matket Rte. 47 &Delsea Dr.) and

in table 5-5; during 1994, these withdrawals accounted for about 2.9 percent of all water withdrawals in the study area. During 1994, public-supply withdrawals from the Woods Country Store Ye Greate St. and Iona Lake Rd.
nfined aquifer system totaled 6,370 Mgal in the study area (Site-Specific Water Use Data System (SSWUDS)-- unpublished data available at the U.S. Geological Survey office in Bacons Neck Rd. Glassboro Borough

Trenton, N.J.). Hopewell Township 109 Delsea Drive South? 109 Ree. 47 S. (Delsea Dr.)

© ani " i 3 3Rie. 47 S. (Delsea Dr.)
i is wi i Hopewell Township sanitary landfill Trench Rd. 113 Delsea Drive South ) 11

Where public-supply water is withdrawn and the treated wastewater is released to the ground-water or surface-water system in the same basin, consumptive use for purposes Maurice River Township Anchor Hocking Packaging Company 70 Sewell St.

> water budget is considered to be 18 percent (Solley and others, 1993, p. 29). Where treated domestic wastewater is not returned to the ground-water or surface-water system Maurice River Township sanitary landfill 1 Ree. 47 (Delsea Dr) Exxon Service Station Glassboro Borough Main and College Sts.
1 the basin, consumptive use for purposes of the water budget is considered to be 100 percent. Public-supply withdrawal from the unconfined aquif tem in Washingt o R Toe o i . i Glassboro Borough landfill Kenfucky dve.

! ) ] g P p . pply wi awais ro € unconfined aquifer system i ashington Maurice River Township sanitary landfill 2 Weatherby Rd. Glassboro Coal Gas (SIG) Zane and Union Sts.

ship, Gloucester County, totaled 260 Mgal during 1994, and are considered to be 100-percent consumptive because all the treated wastewater is discharged to the Delaware N.J. Dept. of Transportation’ ) Rte. 49 Glassboro Maintenance Yard® Rte. 47 (Delsea Dr.)
. The remaining wastewater from public-supply withdrawals from the unconfined aquifer in the study area is discharged within the basin. The ratio of consumptive use to total use Millville City Mobil Service Station Glassboro Borough Rte. 47 (Delsea Dr.) and New St.
percent, which brings total consumptive use of public-supply water during 1994 to 1,360 Mgal (fig. 5-3). 2235 Main St. West 2235 Main St. W. Texaco Service Station Glassboro Borough? 6 Route 47 (Delsea Dr.)
Airwork Corporation Bogden Blvd. Monroe Township
Ameri Np' 1 Can C 2nd St. S 3
Domestic Self-Suppl merican National Can Company HE S Amoco Service Station Monroe Township* 328 Black Horse Pike
i T é‘ss"“i“scd P_"*Ck;g“{g h;\j‘{‘?l"lp‘_’l"latec‘i 11{6_011 Edj“SRd- o Coach Auto Parts Incorporated” 365 Black Horse Pike
. . . . o X . ) . ) . ‘30" oastal Service Station Millville City igh and Spruce Sts. . - Rte. 555
Estimation of self-supplied domestic water use is difficult because withdrawals are not reported to any public agency. The amount of self-supplied domestic water withdrawn in Conrail Facility Millville Ladow Ave. g:s;;(ﬁiy;ﬁggggsmOrpormd 1;; Thomas Ave.
’Iayrice River study area was approximated by estimating the percentage of the population in each municipality that is not served by public-water suppliers. This percentage was East Main Street and Wade Boulevard Main St. E. and Wade Blvd. R.E. Pierson Construction® Black Horse Pike
plied by a per capita domestic-water-use value of 100 gal/d (J.P. Nawyn, U.S. Geological Survey, oral commun., 1996); the result was multiplied by the consumptive-use rate of 18 Hess Service Station Millville City 2nd and McNeal Sts. Texaco Service Station Monroe Township® 1313 Black Horse Pike
ant for domestic water used in New Jersey (Solley and others, 1993, p. 29). All residents who use self-supplied water for domestic purposes were assumed to treat their 5:;;?;3;“;}3&1“‘82;‘5 Esrporatmn %iilioai ;Osi's;“f?afts e VEI Fabricators Incorporated 3 122 Thomas Ave.
ewater with on-site septic systems. All self-supplied water withdrawn for domestic purposes was assumed to come from the unconfined aquifer on the basis of information from the 0 1 2 3 AMILES MaullTechnology é’ompagy Y 111 15th St. S, > Wheaton Industries Decora Division” New Brooklyn Rd.
S GWSI data base. Total withdrawals from the unconfined aquifer in the Maurice River study area for self-supplied domestic use during 1994 are estimated to be about 2,452 | | Millville City Solid Waste Disposal Area Cedarville Rd. Newfield Borough
, of which about 441 Mgal was consumptive use (fig. 5-3). '%w \ T Millville City Water Department Airport Well 3 Bogden Blvd. and Millville Airport | Bondy Oil Incorporated
0 1 2 3 4KILOMETERS Millville Coal Gas (SIG) 1211 N. 2nd St. Newfield Borough sanitary landfill Catawba Ave.
Com mercial Millville Maintenance Farm Board St. and Wade Blvd. Ralph Rambone landfill Catawba Ave.
Nascolite Corporation Doris Ave. Shieldalloy Metallurgical Corporation 12 West Blvd.
Pools By George 2311 Rte. 47 (Delsea Dr.) Washington Township
Table 5-4 shows annual use of self-supplied water reported by commercial facilities during 1988-94. Commercial water use includes water used by motels, hotels, restaurants, Sico Company 2110 Rte. 47 (Delsea Dr.) Jade Petroleum® 960 Black Horse Pike
? buildings, and other commercial facilities (Solley and others, 1993, p. 30). Some commercial use of water from public-supply systems is accounted for as part of public supply; Base from U.S. Geological Survey, 1:24,000 quadranges. South 2nd Street and Route 47 S.2nd St. and Rie. 47 (Delsea Dr.) Maple Shade Mazda® 150 Black Horse Pike
fore, to avoid double counting, only self-supplied commercial water use is tabulated for the commercial water-use category. In the Maurice River study area, all self-supplied water Land-use data from U.S. Geological Survey 1:250,000-scale a};gycz:‘ fnqmpmem Company ?&ikaf(‘jdg;t“““ Sts. Sunoco Service Station Washington Township® Black Horse Pike
ommercial purposes is withdrawn from the unconfined aquifer, and all treated commercial water is discharged within the respective basins. According to Solley and others (1993, land-use/land-cover data: Geographic Information Retrieval S ) Texaco Service Station Washington Township Rtes. 555 and 42
. . . : . . X . Analysis System (GIRAS), unpublished data available at the Wheaton Industries Incorporated 3rd and G Sts.
,)’ about 4 percent Qf the water wﬁhdrawn for commerecial purposes in Ne_ew J.ersey is consumed. During 1994, 888 Mgal of. unconf{ned ground water was withdrawn for commerecial U.S. Geological Survey office in West Trenton, N.J. Upper Deerfield Township Salem County
SSWUDS--unpublished data available at the U.S. Geological Survey office in West Trenton, N.J.). Thus, annual consumptive use is about 36 Magal (fig. 5-3). Clement Pappas Company W. Parsonage Rd. Blmer Borough
N.J. Dept. of Transportation Rte. 77 .
i o y . : i - : Fred Hartz and Son 26 Rte. 40 (Harding Way)
Seabrook Farms Incorporated sanitary landfill Finley Rd. and Central Railroad X
Imigation Figure 5-1. Land use in the Maurice River study area, New Jersey, in the early 1970's Upper Deerfield Township Municipal Building Ris i bl R s poRy
_ S _ o , . . g : y ) Y y : Upper Deerfield Township sanitary landfill Husted Station Rd. Whites Welding and Body Shop 5 Mill St.
Almost half of the land in the Maurice River study area is used for agriculture, and much of that land is irrigated. Agricultural irrigation withdrawals are regulated by the State Vineland Construction Burlington Rad. Incorporated Pitt. T hi
)r a special agricultural/horticultural certification program, and withdrawals typically are estimated on the basis of pump capacity and duration of pumping (J.P. Nawyn, written Vineland City Pittsgrove Township sanitary landfill pherore Townsip Burden Hill Rd. S
mun., 1993). About 90 percent of the water used for irrigation in New Jersey is consumed (Solley and others, 1993, p. 37). Aimost all irrigation water in the Maurice River study 1445 Utopia Lane 1445 Utopia L. Upp; Pittsgrove Tg“}nship sanitary Bert Groff Rd.
is withdrawn from the unconfined aquifer over about 4 months during the growing season. Withdrawals for irrigation in the study area during 1988-94 (SSWUDS--unpublished data Agway Petroleum Vineland 511 Paul St. landfill
able at the U.S. Geological Survey office in West Trenton, N.J.) are listed in table 5-4. Estimated total irrigation withdrawals during 1994 are 4,659 Mgal of unconfined ground water 200 Allonardo Brothers Garage Main Rd. N. and Grove Rd. Upper Pittsgrove Township
166 Mgal of surface water. Thus, consumptive use is about 4,342 Mgal (fig. 5-3). C£ ﬁngrews giﬂss gompany ZZgOFWeiilzltVd- N. Route 77 and Whig Lane Hardingville Rte. 77 and Whig Lane
Domestic self-suppl ndrews Glass Company our i : filar
o o, PRy Castellini R and T Company Incorporated 805 Sheridan Ave. Road Hardingville Rd.
Industry @ 3% ’
o
L T8O eeveeemmm e e / ;New Jersey Department of Environmental Protection, 1994b.
Annual use of self-supplied water reported by industries during 1988-94 is shown in table 5-4. Most of the self-supplied water used for industrial purposes is unconfined ground & : - 3Th}3 use of industry or firm names in this report is for location purposes only and d_(?es not impute rﬂSPOﬂ?lblllty for any present or potential effects on the natural resources.
'r; the confined Potomac-Raritan-Magothy aquifer system provides some industrial supply in the northern part of the study area (table 5-5). Industrial use of water from public- o Piiblicsuppiy ftis not clear whether this site is located within or outside the study area on the basis of the street address.
ly systems is accounted for as part of public supply; therefore, to avoid double counting, only self-supplied industrial water use is tabulated for the industrial water-use category. All n 16%
strial water that is treated is discharged within the respective major basin. According to Solley and others (1993, p. 45), about 8 percent of the water withdrawn for industrial % /
i0ses is consumed. During 1994, 1,563 Mgal of unconfined ground water was withdrawn for industrial use (SSWUDS--unpublished data available at the U.S. Geological Survey I i
e in West Trenton, N.J.). Thus, annual consumptive use is about 125 Mgal (fig. 5-3). g Irridati
o rrigation
- T 53% Industrial
Mining — Table 5-2. Sites with unk £ ination in the Maurice River stud le 5-3. Estimated population of the Maurice Ri d New J
29, able 5-2. Sites with unknown source(s) of contamination in the Maurice River stu y area, Table 5-3. Estimate population of the Maurice River study area, New Jersey
Z 140 New Jersey! :
o ’ ; - . . . . y ata f Depart: tof Labor, 1991b
Annual water use for mining reported by sand and gravel companies during 1988-94 is listed in table 5-4. Most of the water used for mining in the study area is used in the = [Population data from New Jersey Department o or, 1991b]
1s near tributaries to the Delaware Bay. According to Solley and others (1993, p. 49), about 8 percent of the water withdrawn for mining purposes in New Jersey is consumed. In e Site name? Street address Lagd area Btiniated
1,24,404 Mgal of unconfined ground water was withdrawn for mining use (SSWUDS--unpublished data available at the U.S. Geological Survey office in West Trenton, N.J.). Thus, E Atlantic County Municipality Total within study populafin within
Jal consumptive use is about 1,952 Mgal (fig. 5-3). = 990 e \ Buona Borough population area study area, 1990
'} ercent, ’
Total Wat U % Mining Janet Street ground-water Brewster and Vine Rds. Atlantio C " @ )
Ota ater use contamination antic County
o 24%
Cumberland Count Buena Borough 4,441 57 2,531
. o . . S . . . o ¥y 2 g :
Water for domestic use (both public- and self-supply), irrigation, industry, commercial, and mining purposes accounts for all significant water use in the Maurice River study W 100 Lo, — . ) - - il " . Bridgeton Cit Buena Vista Township 7,655 23 1,761
1. Surface water is only a minor source (less than 4 percent) of the total water used for agricultural irrigation. Estimates of consumptive use of unconfined ground water and surface b o1e: onsumptive water use for commercial purposes is less than 1 percent of the total consumptive water ) . g ¥ : ] Cumberland County
: . ) s e . : use from the unconfined-ground-water and surface-water system in the Maurice River study area. Bridgeton City Water Department Various locations
2rin the Maurice River study area for each water-use category are shown in figure 5-3. Irrigation is the largest consumptive use and accounts for 53 percent of total consumption of = wellfield contamination Bridgeton City 18,942 100 18,942
onfined ground water and surface water. Public-supply consumptive use in the Maurice River study area is the second largest, at 16 percent of total consumption. In the Maurice I'U; Deerfield Township Commercial Township 5,026 100 5,026
5-4) and Cohansey (fig. 5-5) River Basins, irrigation is the largest consumptive use and accounts for 57 percent and 76 percent of total consumption of water, respectively. Public L Unconfined ground water Surface water Uncgngmeff agcmuﬂgewater Danna Estates ground-water Morton Ave. geerﬁel%i Towln_shlp ?382 igg ?%Z
i i d i i : [ i i 80 - . nd surface water contamination owne Township . s
oly is the second largest consumptive use at 25 and 14 percent of withdrawals of unconfined ground water in the M’aurlce and Cohansey River Basins, respectively. j830 P 1050 1960 1970 1980 1890 Water-use category o Toches - i - = Millville City Fairfield Township 5699 ppo 5699
gallons over the allléglsl over the alllé?lrsl over the U.S. Postal Service 302 High St. N. Greenwich Township 911 55 501
Water Budgets 0 ~ — su(x)difgarea & - stud}é) area gl o su(l]difgarea Vineland City Hopewell Township 4,2;2 lgg 42‘421;2
ublic supply > E > R e . . Lawrence Township 2,433 1 X
. . , . . . A Pillsbury Green Giant 270 N. Mill Rd. ) . .
. ) ) . . ) . - 1 ) . 3,

The following water budgets provide estimated values for the components of the hydrologic cycle in the Maurice River study area for 1985-94. Although the flow and storage of Figure 5-2. Estimated population in the Maurice River Domestic self-supply ks b 0 o 441 g1e Vineland City Water and Sewer Delsea Dr. and Arbor Ave. Maurice River Township 6,648 57 s

L . . e tud N J 1930-90. (Data f N Commerciall 36 003 0 0 36 .003 Authority Well 10 Millville City 25,992 100 25,992
2rin different parts of the hydrologic system can change yearly, seasonally, and daily (as a result of a storm), it is assumed that for the long-term average water budget used here stuay area, New Jersey, . (Data from New Iericationl [ 4 149 - dean o Y Shiloh Borough 408 9 375
significant long-term change occurs in the flow and storage of water. The water budget for the entire study area, which includes the Maurice River Basin, the Cohansey River Basin, Jersey Department of Labor, 1991a, 1991 b) Indﬁsmall 125 012 0 0 125 012 Salem County Stow Creek Township 1,437 10 144
the tidal areas and subbasins of minor tributaries to the Delaware Bay, is discussed. Separate water budgets are presented for the Maurice River Basin and Cohansey River - ’ - 3 Upper Deerfield Township 6,927 100 6,927
. . ¢ - A - : ) Mining 1,952 19 0 0 1,952 .19 Pittsgrove Townshi ; . =
ins. No budget was calculated for the tidal areas or the subbasins of the minor tributaries to the Delaware Ba (sheet 1, fig. 1-2) because no streamflow data are available for those - & P Vineland City 54,780 100 54,780
- . g y , 119. Total consumptive use2 8,107 77 149 .014 8,256 .79 Schalick Propelty Morton Ave. Gloucester County
’ 'Water-use data for public supply, industry, commercial, irrigation, and mining are from Site-Specific Water Use INew 7 ersey Department of Environmental Protection, 1994b, New Jersey, New J ersey Department of Environmental Clayton Borough 6,155 100 6,155
Water-Budget E ti Data System (SSWUDS): unpublished data available at the U.S. Geological Survey office in West Trenton, N.J. _ Protection, July 1994, 477 p. Elk Township 3,806 66 2,512
ater-bu ge q uations 2Small differences in totals may be caused by independent rounding. “The use of industry or firm names in this report is for location purposes only and does not impute responsibility Franklin Township 14,482 64 9,268
for any present or potential effects on the natural resources. Glassboro Borough 15,614 46 7,182
The hydrologic cycle in the study area can be represented by a long-term water budget in which inflows are balanced by equivalent outflows and, therefore, there is no long- Comiiersial Monroe Township 26,703 20 5,341
n net change in storage. The following budget analyses account for all water-system gains and losses in the budget areas. The water budget can be evaluated by using two internal 19% Newfield Borough 1,592 100 1,592
gets and their corresponding balance equations: one that describes gains and losses to and from the land surface, and another that describes gains and losses to and from the ° Domestic self-supply Figure 5-3. Summary of estimated annual consumptive water use from unconfined Washington Township 451,9l60 Ccount 10 4,196
1 i H H He i q . . . alem Coun
Jrated, unconfined ground-water system. M_any of the varlaples in the twc_) internal budgets are difficult to evaluate. Recharge, a vanaplg that cannot be measured or estimated / 4% ground water and surface water in the Maurice River study area, New Jersey, by . y
ept from other hydrologic data, was determined separately in both equations, and the two values were compared. The values of precipitation, direct runoff, base flow, / - tegory. 1994 Alloway Township 2,795 22 615
potranspiration, and withdrawals by pumping were discussed in previous sections. water-use category, : g?‘:’ef B‘)f%‘lgh . é?;} igg égi
ittsgrove Township 5 y
; ) . ) L Public suppl Upper Pitts Townshi 3,140 61 1,915
In order to calculate the amount of water moving through the budget area, a budget volume must be defined. The budget volume is the "package" of geologic material into and 14%pp y il i
of which the movement of water is calculated. For the purposes of this analysis, the budget volume is defined by the extent of the unconfined aquifer in the study area (sheet 1, / Ll 276,088 L
e 1-2). The entire thickness of the Kirkwood-Cohansey aquifer system in the study area is assumed to be one large, hydraulically connected unconfined aquifer system. It is
umed that neither surface- nor ground-water flow is gained or lost across the lateral boundaries of the study area. Figures 5-6 and 5-7 are generalized hydrogeologic sections Irrigation Mini
ugh the study area that illustrate the budget volume and flow within the system. Water is introduced to the land surface through precipitation and artificial recharge from water that 76% e gl'“g —— J . ) 1 . M disuh .
s pumped from confined aquifers, used, treated, and released into the surface-water system. Water is lost from the land surface through direct runoff, evapotranspiration, water use 0 able 5-4. Reported annual water ‘Wlthdrawa s from the uncon lgg (;unl er and surtace-water systems in the
n surface-water bodies, and natural recharge to the ground-water system. These terms represent the components of the land-surface equation. Water is introduced to the ground- Maurice River study area, New Jersey, by water-use category, 1988-
er system through natural recharge and artificial recharge from septic systems that treat domestic wastewater that initially was pumped from confined aquifers. Water is lost from Industrial [Site-Specific Water Use Data System (SSWUDS): unpublished data available at the U.S. Geological Survey
ground-water system through water use from the unconfined aquifer, leakage to confined aquifers, flow from the unconfined part to the confined part of an aquifer, and ground- 39, office in West Trenton, N.J.; all values in million gallons; all values rounded to the nearest million gallon;
er discharge to surface-water bodies. These terms represent the components of the ground-water-system equation. small differences in totals may be caused by independent rounding; --, withdrawals either not reported or less REFERENCES CITED
* equation used for the land surface is than 500,000 gallons per year] Bates, R. L., and Jackson, J.A., eds.. 1987, Gl f geology (3d ed.): Alexandria, Va., American Geological Institute, 788
ates, R. L., and Jackson, J.A., eds., , Glossary of geology ed.): Alexandria, Va., American Geological Institute, p.
ined ground water Surface water
P+ Ras = Qqr + ET + Ws + Ry, Unconfined g . ' .
Year Barksdale, H.C., Greenman, D.W., Lang, S.M., Hilton, G.S., and Outlaw, D.E., 1958, Ground-water resources in the tri-state region adjacent to the lower Delaware
’ : Public supply =~ Industrial ~ Commercial Irrigation Mining Total Irrigation River: Trenton, N.J.: New Jersey Department of Conservation and Economic Development, Special Report No. 13, 190 p.
1the equation for the ground-water system is /
Total study area Carr, J.E., Chase, E.B., Paulson, R.W., and Moody, D.W., 1990, National water summar 1987--Hydrologic events and water supply and use: U.S. Geological Survey
Yy
Rn+Rag:WQ+L+Qg :
1988 6,138 - - 4508 ~ 10,646 313 Water-Supply Paper 2350, 553 p.
1989 4,555 = = 2,110 . 6,665 217
i i fined d wat ’ g i ) ) ) )
The variables used in the water budget are Water-use category Unconfined ground water Surface water U“C;’:d“;ﬁxff:;";?ate"ﬁ"‘ - igg? gagg‘{f - P i’g;g - 1(7)’%332 gg CH2M Hill; Metcalf and Eddy, Inc.; and New Jersey First, Inc., New Jersey Statewide water supply master plan: Prepared for the New Jersey Department of Environ-
P = precipitation, Million Inches — Inches — Inches 1992 5797 284 38 3802 - 9921 299 mental Protection and Energy, Trenton, N.J., 10 volumes revised periodically on a rotational basis.
di £ gallons over the gallons over the gallons over the 1993 6,356 1,433 898 3,177 19,479 31,343 382
Qqr = direct runoff, : . study area study area study area 1994 6,370 1,563 888 4,659 24,404 37,884 166 Claassen, H.C., 1982, Guidelines and techniques for obtaining water samples that accurately represent the water chemistry of an aquifer: U.S. Geological Survey
Qp = base flow, PDZI::;Z‘::P::I}; — 22; OA(I):4 g g 222 0~(1)j4 Maurice River Basin Open-File Report 82-1024, 49 p.
ET= evapotranspiration, e ‘ : L
P P ) ) Commercial! 25 014 0 0 25 014 1988 3014 - - 2,871 - 7.885 204 Driscoll, F.G., 1986, Groundwater and wells (2nd ed.): St. Paul, Mn., Johnson Division, 1089 p.
L = leakage and flow to confined aquifers, Irrigation! 1277 69 92 049 | 1369 74 }ggg 2,24]12 - - %,g;i - g,?gg 1%
Ws = consumptive water use from surface-water withdrawals, Industrial! 51 027 0 0 51 027 1991 4697 10 2 2827 . 7536 106 Fishman, M.J., and Friedman, L.C., eds., 1989, Methods for determination of inorganic substances in water and fluvial sediments: U.S. Geological Survey Techniques
. ) ) ini ! 0 1 01 1992 4,474 25 30 2,521 = 7,284 86 X igati
Wy = consumptive water use from unconfined-ground-water withdrawals, Mining : 31 017 0 3 7 1392 Lan 942 3 232 s Lot S of Water-Resources Investigations, book 5, chap. A1, 545 p.
I Total consumptive use> | 1719 2 = 20 | 180 97 1994 4,968 927 254 2,757 5029 13935 64
Ras = artificial recharge to the surface-water system, . . . o N . . ' ' ' Freeze, R.A., and Cherry, J.A., 1979, Groundwater: Englewood Cliffs, N.J., Prentice-Hall, Inc., 604 p.
R... = artificial h to th d t Water-use data for public supply, industry, commercial, irrigation, and mining are from Site-Specific Water Use Cohansey River Basin
ag -~ artificial recharge to the ground-water system, Data System (SSWUDS): unpublished data available at the U.S. Geological Survey office in West Trenton, N.J. . | . N New J D fC S d
Rn = natural recharge to the aquifer (P +Rgs-Qq - ET - W), and 2Small differences in totals may be caused by independent rounding. 1988 1,124 — - 1,178 - 2,302 93 Hardt, W.F., and Hl|.’(0n, G.S., 1969, Water resources and geology of Gloucester County, New Jersey: Trenton, N.J., New Jersey Department of Conservation an
) 1989 1,206 N - 183 - 1,389 130 Economic Development, Special Report No. 30, 129 p.
Qg = ground-water discharge (Qp - Ras + Wy) . 1990 1,139 - - 456 - 1,595 65
1991 1,124 22 - 1,297 .. 2,443 385 . .
i . . . 1992 1323 25 3 1110 _ 2466 210 Heath, R.C., 1987, Basic ground-water hydrology: U.S. Geological Survey Water-Supply Paper 2220, 84 p.
Values of Water-Budget Variables Figure 5-4. Summary of estimated annual consumptive water use from unconfined 1993 1343 485 617 779 - 3204 262
ground water and surface water in the Cohansey River Basin, New Jersey, by 1994 1,402 636 634 1,419 384 4.475 102 Hirsch, R.M., 1982, A comparison of four streamflow record extension techniques: Water Resources Research, v. 18, no. 4, p. 1,081-1,088.
The precipitation value (P) used in the water budget is consistent with reported values for the Coastal Plain of New Jersey. A single precipitation value was used for all budget water-use category 1994, Tidal areas and minor tributaries ) ) )
»as and was based on the average of the values recorded at the Glassboro and Millville weather stations during the 10 years of record, 1985-94. This average value, 42.9 in., was ’ — B B B 450 B 456 6 Johnson, M.E., 1950, Geologic map of New Jersey: New Jersey Geological Survey Atlas Sheet 40: Trenton, N.J., New Jersey Department of Conservation and
=d in the water-budget equation. 1989 - - - 313 - 313 5 Economic Development, scale 1:250,000.
1990 = - - 368 = 368 11 ] .
To obtain the discharge values that were used in the water-budget analysis, total-runoff values were separated into base-flow (Qp) and direct-runoff (Qq,) components. For the }335 = - - ?9? - ‘1‘2? % Kozinsid Janerfsrz abot,eﬁ]olta(? 'ﬁafr? chaV,v(iéSré,ean?ng%r_gggEr,ST 'g.e'glzgi%a’l\lgturrié rﬁ;&;ﬁggg;z,r:g: Ilr?\;)ergsgt:ii nall‘t:ingS nlgileStrgrto 3292101u4r11d \1N§(t)el’ St Cobansay
wrice River Basin, the discharge values used were the predicted discharges at the Maurice River near Millville, N.J. (01411800), low-flow, partial-record station and the 1993 4 - - 354 14,949 15,307 2 aquier system, southe e Y. A 9 Hvey 9 P ’ p-
; i g i ilvi i _ -4aqi i 7 1994 - = - 483 18,991 19,474 - . ) ) ) ) ) ) )
asurements ma_de during 197785 at the Menantlclo Cresis near_l\/llllvnlle, N.J. (0.1412000)’ EsntinueLls recc_)rd strea}mflow GAginG Stalion. Dtscharge va_lues fer theAun'gaged part of the Lacombe, PJ., and Rosman, Robert, 1995, Hydrology of the unconfined aquifer system in the upper Maurice River Basin and adjacent areas in Gloucester County,
wrice River Basin downstream from these two stations were estimated by applying the long-term area-weighted discharge values from the Maurice River near Millville, N.J. N : i igati
; . . S ; ‘ ) ew Jersey, 1986-87: U.S. Geological Survey Water-Resources Investigations Report 92-4128, 5 sheets.
1411800), gaging station. For the Cohansey River Basin, discharge measurements made during 1977-88 at the Cohansey River at Seeley, N.J. (01412800), continuous-record
_eamﬂow.-gaging station were used. Discharge yalues_ for the part of the Cohansey River Basin downstream from this station were assumed to be equivalent to the long-term area- . If- Langbein, W.B., and Iseri, K.T., 1960, General introduction and hydrologic definitions: U.S. Geological Surve Water-Supply Paper 1541-A, 29 p.
: . B ) Domestic self-supply g Y/ g g Y
ighted discharge value upstream from the station. Discharge values for the tidal areas and tributaries to the Delaware Bay were assumed to be equivalent to the long-term area- 7%
éighted cﬁscharge of the Maurice'River near Millville, N.J. (O141l1800),l|ow—flow, partial-record station. The values of the discharge components used in the water budget for the entire \ Lord, D.G., Barringer, J.L., Johnsson, PA., Schuster, PF,, Walker, R.L., Fairchild, J.E., Sroka, B.N., and Jacobsen, Eric., 1990, Hydrochemical data from an acidic
wrice River study area are 15.9 in. for base flow (Qp) and 3.1 in. for direct runoff (Qg,). : Public supply deposition study at McDonalds Branch Basin in the New Jersey Pinelands, 1983-86: U.S. Geological Survey Open-File Report 88-500, 132 p.
_ ) . ) - ) ) 25% i . - )
Evapotransplratlon can be csf\lculated by usnng any of several me_thods. For this study, potential evapotransplrathn was calculated by gsmg the_T_horlnthwal_te me_sthod / Table 5-5. Reported annual water withdrawals from confined aquifers in the Maurice River study area, Martin, Mary, 1998, Ground-water flow in the New Jersey Coastal Plain: U.S. Geological Survey Water-Supply Paper 1404-H, 146 p.
nornthwaite and Mather, 1957). This method takes into account the latitude of and mean monthly temperature at the site, but does not consider precipitation, soil moisture, or New Jersey, by water-use category. 1988-94
getative cover. Thus, use of this method poses several uncertainties. First, differences in soil and plant types can cause variations in evapotranspiration, even under conditions of ] y Y 801y, ) ) ) Miller, E.G., 1966, Flow probability of New Jersey streams: Trenton, N.J., New Jersey Department of Conservation and Economic Development, Water Resources
equate soil moisture (Warren and others, 1968, p. C24). Second, the Thornthwaite method is used to estimate & potential rate rather than an actual rate. Potential evapotranspiration [Site-Specific Water Use Data System (SSWUDS): unpublished data available at the U.S. Geological Survey Circular No. 15, 61 p.
the amount of moisture that would transpire and evaporate if there was at no time a deficiency of water. The rate of potential evapotranspiration does not account for dry periods, office in West Trenton, N.J.; all values in million gallons; all values rounded to the mearest fiillion gallon; _ . 4 . . .
ien little moisture is available for transpiration or evaporation; therefore, it generally is much higher than the actual evapotranspiration rate. Potential evapotranspiration in the Maurice small differences in totals may be caused by independent rounding; --, withdrawals either not reported or Mitchell, W.B., Guptill, S.C., Anderson, K.E., Fegeas, R.G., and Hallam, C.A,, 1977, GIRAS--A geographic information retrieval and analysis system for handling land
ver study area was estimated to be 28.9 in/yr (see sheet 3). Irrigation less than 500,000 gallons per year] use and land cover data: U.S. Geological Survey Professional Paper 1059, 16 p.
57% Mlnlng N X ‘Wenonah- . . . . - . . : .
Alternatively, evapotranspiration can be calculated by examining the precipitation-runoff relation. This method takes into account the geology and topography of the area and 9% Pmey.POlm Mount Laurel Pmomac'l.{aman' US; Ofdwate.rffmn-l National OS\? aTéCV?,-Tjd /\\At/mgs;?huegﬁ ﬁ\grr.]/l;nstraNOTj,; 928(;19551, /(3|I/|r7|1_atolto?|celi_l d{;lta for Dela}w:;;e,|1927-95 (published monthly). (Accessed October 15, 1995, on the
juires a long period of record to make adjustments for changes in storage in the soil. Reported evapotranspiration rates in and near the Maurice River study area calculated by Hardt Year aquifer aquifer Magothy aquifer system C:riégteofag;;]e;f;s:r i iaevveb a puiwwWW.ncdc.noaa.gov/ol/climate/online/coop-precip.htmi)
. - . . : p
d Hilton (1969, p. 54), Vowinkel and Foster (1981, p. 18), and Parker and others (1964, p. 111) by using this method range from 18.5 to 27.5 in/yr. —— Public supply Public supply Public supply | Industrial use from all sources National Oceanic and Atmospheric Administration, 1928-95b, Climatological data for New Jersey, 1927-95 (published monthly). (Accessed October 15, 1995, on the
i o ) ) ) . . N Industrial World Wide Web at URL http://www.ncdc.noaa.gov/ol/climate/online/coop-precip.htmi)
To estimate actual evapoiranspiration in the Maurice River study area, monthly potential evapotranspiration rates were compared with the monthly precipitation rates at the 29, 1988 - 73 200 - 25
assboro and Millville weather stations. For those morjths dqung which tlh(_e p(e0|p|tation rate was greater thani the potential-eyap_otranspiratlon rate, the pote_ntigl-evapotranspiration 1989 - 60 192 - 3.7 National Oceanic and Atmospheric Administration, 1928-95c¢, Climatological data for New Jersey, 1927-95 (published monthly). (Accessed October 15, 1995, on the
te was used as the actual ra_te. AFor those months during which the precn_pﬁz?tt]on rate was less than the potential-evapotranspiration rate, the monthly precipitation rate was used as igg(l) - g% %(3)% - ;'g World Wide Web at URL http://www.ncdc.noaa.gov/ol/climate/research/ushcn/ushcn.html)
2 actual rate of evapotranspiration. These monthly "actual” evapotranspiration rates were totaled for the year and used in the water-budget analysis of the Maurice River study area. 1992 49 149 140 -~ 33
1e actual evapotranspiration (ET) is estimated to be 24.6 in/yr. Nmi: C°‘t’;“mptivefwa§’r use fgr CO:“mergiaI I;“rposest is lcsf s lﬁf’eﬁent o tg‘? tomé i 1993 37 302 1,002 17 43 New Jersey Department of Environmental Protection, 1994a, Surface water quality standards: N.J.A.C. 7:98, Trenton, N.J., New Jersey Department of Environmental
use from the unconfined-ground-water and surface-water system in the Maurice River Basin. 1994 35 328 708 14 2.9 Protection, April 1994, 124 p.
For the Maurice River study area, the rate of leakage and flow to confined aquifers (L) in the water budget is the sum of vertical leakage through the underlying confining unit to
e confined aquifer below (the Piney Point aquifer) plus horizontal flow into the downdip confined aquifer (the Atlantic City 800-foot sand) along the southeastern margin of the study Whterasie cateposy Unconfined ground water Surface water Unconfined ground water 1994b, Known contaminated sites in New Jersey: Trenton, New Jersey, New Jersey Department of Environmental Protection, July 1994, 477 p.
ea (sheet 1, fig. 1-6). Leakage into the Piney Point aquifer and flow into the Atlantic City 800-foot sand are depicted in the generalized hydrogeologic section shown in Ll Lol )
Jure 5-7. Leakage rates and flow rates were estimated by using the New Jersey Regional Aquifer System Analysis ground-water-flow model (Martin, 1998), and withdrawal data Million ()I",‘;rhflfe Million ()I\Illecrhﬁe Million ()I‘j‘ecrh;fe New Jersey Department of Labor, 1991a, New Jersey population trends 1790-1990: Trenton, N.J., New Jersey Department of Labor, New Jersey State Data Center,
rough 1988. The estimated rate of leakage plus flow to confined aquifers (L) from the Kirkwood-Cohansey aquifer system over the entire Maurice River study area is 0.053 infyr (A.D. gallons study area gallons study area gallons study area 70p.
ordon, U.S. Geological Survey, written commun., 1996). Publi Tyl 1.107 017 0 0 1,107 0.17
Dl:m:ecsi;lcpfel};_supply ’312 047 0 0 312 047 1991b, Total resident population: Trenton, N.J., New Jersey Department of Labor, N.J., State Data Center, 31 p.
The values for consumptive water use (W5 and W) in the Maurice River study area are discussed in the section on water use. These values total 0.014 in. for consumptive Commerciall 10 0015 0 0 10 0015
g i i i i -foot-
ater use from surface-water withdrawals (W) and 0.79 in. for consumptive water use from unconfined-ground-water withdrawals (Wg). Trrigation! 2,481 37 58 0086 | 2,539 38 SW NE Owens, J.P, Bybell, L.M., Paulachok, Gary., Ager, TA., Gonzalez, V.M., and Sugarman, P.J., 1988, Stratigraphy of the tertiary sediments in a 945-foot-deep corehole
Tadiistaail 74 011 0 0 74 o011 near Mays Landing in the southeastern New Jersey Coastal Plain: U.S. Geological Survey Professional Paper 1484, 39 p.
ifici i 2 ifici . i ideri Mini 402 .060 0 0 402 .060 . . . .
Tis values fof al’tlflCIall recharge (Ras .and Rag) were estimated from watgr use data._Arnflcnal recharge to the surface-water system (R?S) was esnmgted by consiuering . — . Precipitation Owens, J.P, and Minard, J.P.,, 1979, Upper Cenozoic sediments of the lower Delaware Valley and the northern Delmarva peninsula, New Jersey, Pennsylvania,
ithdrawals from confined aquifers, consumptive-water-use rates, and whether discharge points for wastewater-treatment plants were located inside or outside the study area. Artificial Total consumptive use? 4,388 .66 58 0086 4,445 .67 Delaware, and Maryland: U.S. Geological Survey Professional Paper 1067-D, 47 p
charge to the surface-water system (Ras), derived from municipal wastewater treatment and industry and mining operations, totaled 0.66 in. over the entire Maurice River study area. 1'Water-use data for public supply, industry, commercial, irrigation, and mining are from Site-Specific Water Use \‘ .\ . . . o .
o , i Data System (SSWUDS): unpublished data available at the U.S. Geological Survey office in West Trenton, N.J. \ \ Withdrawal by pumping Evapotranspiration Parker, G.G., Hely, A.G., Keighton, W.B., Olmsted, FH., and others, 1964, Water resources of the Delaware River Basin: U.S. Geolo ical Survey Professional Paper
o . o . . I \ | 9 y
Artificial recharge to the unconfined ground-water system (Rag) was estimated from approximations of self-supplied domestic withdrawals from confined aquifers and from 2Small differences in totals may be caused by independent rounding. \ 381,200 p., 12 pl.
formation on consumptive-water-use rates. Artificial recharge to the unconfined ground-water system (Rag) occurs in the Elmer Borough area (sheet 1, fig.1-3), where water for public | ‘ ‘ ‘ Land surface |
Ipply is withdrawn from the confined Wenonah-Mount Laurel aquifer, treated by domestic septic systems, and then discharged to the unconfined ground-water system. A minute I Direct runoff | Pettyjohn, W.A., and Henning, R.J., 1979, Preliminary estimate of ground-water recharge rates, related streamflow and water quality in Ohio: Columbus, Ohio, Ohio
nount of artificial recharge occurs in small shore communities along the Delaware Bay where water is pumped from the confined Piney Point aguifer through domestic wells, treated . . : : State University, Project Completion Report No. 552, 242 p.
/ domestic septic systems, and then released into the unconfined ground-water system. Because no usage data for this artificial recharge are available, and the recharge is seasonal, Flgure 5-5. Summary of eShmaFed annual (_:onsgmptlve \_Nater use from unconfined T o= R \5 5
small in amount, and occurs at the edge of the unconfined aquifer system, it is not included in the value of artificial recharge to ground water. The total artificial recharge to the ground water and surface water in the Maurice River Basin, New Jersey, by = e L e T > Rhodehamel, E.C., 1973, Geology and water resources of the Wharton Tract and the Mullica River Basin in southern New Jersey: Trenton, N.J., New Jersey Depart-
1confined ground-water system (Rag) is 0.0054 in. over the entire Maurice River study area. water-use Category, 1994. Water t J R S - ment of Environmental Protection, Special Report No. 36, 58 p.
ater tapble
Ground-water discharge (Q,,) is estimated from variables already discussed. The base-flow-separation technique does not differentiate among the relatively constant rates of Recharge Rooney, J.G., 1971, Ground-water resources, Cumberland County, New Jersey: Trenton, N.J., New Jersey Department of Environmental Protection, Special Report

ound-water discharge (Qg), wastewater-treatment-plant discharge (Ras), and surface-water withdrawals (Wg)--that is, No. 34, 83 p.

Qp=Qq+ Rae - W, : Rosenau, J.C., Lang, S.M., Hilton, G.S., and Rooney, J.G., 1969, Geology and ground-water resources of Salem County, New Jersey: Trenton, N. J., New Jersey
g7 as - s e Rag + Rn=L+Wg+ Qg Department of Conservation and Economic Development, Special Report No. 33, 142 p.
-wat i i _ . ; I . ' . .

dwever, ground-water discharge (Qg) can be computed from the equation 0.0084 + Ry = 0.054 + 0.66 + 15.6 Sloto, R.A., 1988, A computer method for estimating ground-water contribution to streamflow using hydrograph-separation techniques, in Balthrop, B.H., and Terry,

Qg =Qp - Rpg + W . e T A J.E., eds., Proceedings of the U.S. Geological Survey National Computer Technology Meeting, Phoenix, Ariz., November 14-18, 1988, p. 101-110.
he ground-water discharge (Qg) for the Maurice River study area is 15.3 in. In this water budget, recharge from the land surface to the unconfined aquifer in the Maurice Solley, W.B., Pierce, R.R., and Perlman, H.A., 1993, Estimated use of water in the United States in 1990: U.S. Geological Survey Circular 1081, 76 p.

River Bas:(n is about 16.2 n:/y‘r{ ;Nh'Ch IS f8fpertcenlt of ahnnualtpr;ahmpltatlon{_C%nsum$t1v$huselof all Telis, PA., 1991, Low-flow and flow-duration characteristics of Mississippi streams: U.S. Geological Survey Water-Resources Investigations Report 90-4087, 214 p.,
Water Budget for the Maurice River Study Area sources of water amounts to 4.1 percent of natural recharge to the unconfined aquifer. The close 1pl.

agreement of the recharge values (R,,) calculated by using the land-surface and ground-water system
equations for the Maurice River Basin corroborates the values of the variables used in those two
equations. Evapotranspiration in this budget is 56 percent of the sum of precipitation and artificial

CONFINED AQUIFER

Thornthwaite, C.W., and Mather, J.R., 1957, Instructions and tables for computing potential evapotranspiration and the water balance: Publications in Climatology,
v. 10, no. 3, p. 185-311.

The values discussed above and previously in the text can be used to determine a waier budget for the entire study area. These vailes are as foliows (in inches): Leakage to confined aquifers

P-429 recharge; discharge, composed of direct runoff and ground-water discharge, is 43 percent of the sum Not t |
O e ’ 1 of precipitation and artificial recharge. ot to scale U.S. Environmental Protection Agency, 1990a, Maximum contaminant levels (subpart B of part 141, National primary drinking-water regulations): U.S. Code of
dr =31, Federal Regulations, Title 40, Parts 100 to 149, revised as of July 1, 1990, p. 559-563.
Qp =15.9, Water Budget for the Cohansey River Basin
ET =248, Figure 5-6. Generalized southwest-northeast hydrogeologic section through the Maurice River study area, 1990b, National revised primary drinking-water regulations: Maximum contaminant levels (subpart G of part 141, National primary drinking-water regulations):
A separate water budget for the Cohansey River Basin was calculated by using the followin . i : L U.S. Code of Federal Regulations, Title 40, Parts 100 to 149, revised as of July 1, 1990, p. 621-622.
L =0.053, i F;] Y g Y ¥ using 9 New Jersey, showing a schematic diagram of the hydrologic cycle. (Dashed line is budget-volume boundary.)
Wq =0.014, VaIliES: (iR inchiss): 1990c, Secondary maximum contaminant levels (section 143.3 of part 143, National secondary drinking-water regulations): U.S. Code of Federal Regulations,
Wq=0.79 P =429, Title 40, Parts 100 to 149, revised as of July 1, 1990, p. 674.
g )
Ras = 0.66, Qqr=3.6, 1991, Final rule, Maximum contaminant level goals and national primary drinking-water regulations for lead and copper (sections 141.11, 141.32, and 141.51
Rag = 0.0054, and Qp =135, of part 141): U.S. Federal Register, v. 56, no. 110, June 7, 1991, p. 26,460-26,564.
Qy=153 . ET =246,
g L =0.067, Vowinkel, E.F., and Foster, W.K., 1981, Hydrogeologic conditions in the Coastal Plain of New Jersey: U.S. Geological Survey Open-File Report 81-405, 39 p.
By i ting th into th -surf - - d i .
y Inserting these values into the land-surface and ground-water-system budget equations, Wg = 0.049, NW SE Ward, J.R., and Harr, C.A., eds., 1990, Methods for collection and processing of surface-water and bed-material samples for physical and chemical analyses: U.S.
P+ Ras = Qqr + ET + Wg + R, W =0.92, Land SU@CG Geological Survey Open-File Report 90-140, 71 p.
429+ 0'6_6 =31+246+0014+R, Ras= 10143, ' Water table B Warren, M.A., del.aguna, Wallace, and Lusczynski, N.J., 1968, Hydrology of Brookhaven National Laboratory and vicinity, Suffolk County, New York: U.S. Geological
R, =15.8in., and Rag =0, and | ~ ' Survey Bulletin 1156-C, 127 p.
Rag+Rp=L+W,+Q Qg=131, e e - e ™
0_2%54 : R, += 0?053 i 079 +15.3 8 Wershaw, R.L., Fishman, M.J., Grabbe, R.R., and Lowe, L.E., eds., 1987, Methods for the determination of organic substances in water and fluvial sediments: U.S.

and the following land-surface and ground-water-system budget equations: Geological Survey Techniques of Water-Resources Investigations, book 5, chap. A3, 80 p.

P+ Ras =Qqr + ET + W3 + Ry,
Recharge from the land surface to the unconfined aquifer in the Maurice River study area is the average value computed by using the two water-budget equations--16.0 in/yr, 42.9+0.49 = 3.6 +24.6 + 0.049 + R,
T 37 percent of annual precipitation. Consumptive use of water from all sources amounts to 5.0 percent of natural recharge to the unconfined aquifer. The close agreement of the
echarge values (Rp,) calculated by using the land-surface and the ground-water-system equations for the entire Maurice River study area corroborates the values of the variables used

R, = 16.11n.
Wood, W.W., 1976, Guidelines for collection and field analysis of ground-water samples for selected unstable constituents: U.S. Geological Survey Techniques of
Water-Resources Investigations Report, book 1, chap. D2, 24 p.

Flow to a

Ry =15.1in., and confined aquifer

Zapecza, O.S., 1989, Hydrogeologic framework of the New Jersey Coastal Plain: U.S. Geological Survey Professional Paper 1404-B, 49 p., 24 pl.

1 those two equations. Most of the natural recharge is removed from the ground-water system by ground-water discharge (Qg). An increase in leakage and flow to confined aquifers or Rag+Rn=L+ Wy + Qq
1 ground-water withdrawals would reduce the amount of ground water available for ground-water discharge, thereby decreasing streamflow. 0+R,=0.067 +0.92 + 13.1 By i - \ ADDITIONAL REFERENCES
. iney Point aqui
. Rp=14.11in. i i
The ultimate source of water in the hydrologic cycle is precipitation, and the two major discharge components of the hydrologic cycle are evapotranspiration and stream L " Atlantic City
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