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Arlington® 1,907.2 50,880 100 103 MDC. high degree of urbanization (see introduction) has created a water demand
—_ Subbasin boundary 14 1l | | | | | | | | | | Belmont? 947.5 27,790 100 94 MDC. that exceeds the cag-mcity of the few small aquifers and streams in the coastal
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BURLINGTON! g A= | Cambridge® 7,701.9 101,750 100 207 Surface-water reservoirs and MDC. District Commission (MDC). In 1974, the MDC supplied approximately 60
42°3Q; z Chelsea 1,478.4 26,180 100 155 MDC. percent of the water used from sources in central and western Massachusetts.
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% Emergency: Gravel-packed wells and surface-water reservoirs. inclusive, to specified minimum streamflows, and to total volumes of water.
= Hamilton® 246.7 6,620 91 112 Gravel-packed wells and tubular well field. The Stony Brook and Hobbs Brook reservoir system supplies most of the
5] Ipswich® 388.4 11,390 96 97 Gravel-packed wells, tubular well field, and surface-water needs of the city of Cambridge (about 98 percent in 1974).
é 1 = reservoir. Emergency: Surface-water reservoir. Several ponds are used as sources of water supply. They are used mainly as
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= = = = < 7 Malden 2,760.5 55,880 100 135 MDC. and Breeds Ponds for Lynn from the Ipswich and Saugus Rivers; and Suntaug
WATERTOWN Amelia Manchester 245.5 5,460 99 6124 Surface-water reservoir and gravel-packed well. Lake and Spring Pond for Peabody from the Ipswich River. (See transmissivity
E T Emergency : Gravel-packed well. map on sheet 2 for storage reservoir locations.)
- Marblehead 836.5 21,520 100 107 MDC. Per capita usage ranges from 82 to 227 gal/d in the basin and depends, in
. : SCALE 1:250 000 i | Medford 2,883.3 61.440 100 129 MDC. par_t, on the amount of industrial use and on the amount of leakage from water
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0 ° o g 20/ KILOVSIERS EVAPOTRANSPIRATION IN SPRING, SUMMER, AND FALL CAUSES Peabody 5 2,107.3 46,020 99 127 Diversions from Ipswich River, MDC, surface-water reservoirs,
ANNUAL CYCLICAL TRENDS IN RUNOFF AND GROUND-WATER and gravel-packed wells.
;ﬁVgLs, EVS}: TSOUGH PRFEIPITII\TlON Is EVE,I:U‘-IY ;)ISTRIBUTED Reading5 980.4 23,470 99 115 Gravel-packed wells and tubular well field.
ROUGHOUT THE YEAR. — Five elements of the rologic cycle are
THE STUDY AREA INCLUDES ALL OR PARTS OF 38 MUNICIPALITIES IN ESSEX, MIDDLESEX, AND SUFFOLK portrayed in a column to compare tlfe?r cyclical I{artemys s P las02 L0 180 -y -
COUNTIES. — The coastal drainage basins study area lies northeast of the Boston metropolitan area in eastern Massa- Declines in ground-water levels and surface-water runoff from a peak in Rockport 270.8 6,150 98 6123 Surface-water reservoirs and tubular well field.
chusetts and is bordereq on the: northwest by the Ipswich River basin, on .the west by the Shawsheen River basin,_ 0(: the March to a low in September are in direct response to increased evapotransp- Salem 2,406.1 38,950 100 169 Diversions from Ipswich River and surface-water reservoirs.
south by the Charles River basin, and on the east and north by the Atlantic Ocean. From north to south, the basin is ration. Therates of evaporation and transpiration vary directly with tempera- e 850.7 24 800 99 95 MDC
comprised of four drainage systems: the Annisquam, Danvers, Saugus, and Mystic ,Rivers, and several smalier drainage e B BT I T b o SR e DR g, fhe A il Hraugh Sedtember - " . 881.2 82, % , B i 5
systems, all of which drain to the ocean. The area includes approximately 230 mi ~. Topographic relief is low; altitudes grm;ing perioll m(;st b ceotpitationsisienaperired or-tenlates st molsture omerville ,881. 2 00 C.
range from sea level to about 350 feet above at the tops of many small rolling hills. removed by tra,nspin‘ng vegetation. Recharge to ground-water bodies becomes Stoneham 1,280.5 21,400 100 165 MDC.
The streams have low gradients; for example, the combined Aberjona and Mystic River system loses about 80 feet of . . i . . Swampscott 574.2 14.180 100 111 MDC.
ltitude in 16 mil its head in Readi 5 lia Earhart Da . bat Bo Harbor. L negligible, ground water in storage decreases, and base flow in streams, which P
2 ;m} e‘:jn m; - Frott i Itefl wafsrsa eaﬂmgdto SR S R Dt Hear H QU R BRSGEaR 20T, Low is sustained by ground-water discharge, gradually declines until October, when Wakefield 1,269.2 25,910 99 135 MDC, surface-water reservoir, and dug well.
relief and poor drainage result in numerous wetlands. : ity
| e ) . . A . the growing season ends. After September, the rate of evapotranspiration slows WatertownS 1,646.8 36,720 100 123 MDC.
J Fopuintion iniiie anudy oren s csfiaced to be_975.00? s 197.4' Urbamza_tzon‘ hag spr:ead itifand IR ditscoaed) to near zero from December through February. During the October to April Wenham S 112.4 3.460 96 93 Gravel-packed well SELECTED RE F E R E N C E S
areas and northward from Boston and hus been particularly intense in the Mystic River basin. The northern part of the etk i & ol B soil molsire ceid aroandaviter Bodies, and 8 B ravel-packed wells.
area is forested; however, there is some undeveloped open land, particularly in the towns of Essex, Gloucester, Manches- f tream,ﬂI:)w tfrI:creases £gs S0l e and gro S Wilmington 3 933.3 17,550 95 153 Gravel-packed wells and tubular well fields.
ter, and Rockport. Sor_ne m')rth-coasta'l municipalities, particularly Essex, GIouces{er, Manchester, and Rock.port experi- For the A ber]'om; Riverbusin, the diffdiegce between o probable water Winchester 873.3 22,590 100 106 Siface-witer reservoirs and MDC.
enc,if;:flon’;a;,{g‘ : ::SZZZSI lno,j"ogl:;‘;ar::io:)alz‘eeia:rie;eft:r::'ii;l;a':'gl::r ‘;fmmrfgé:);is;: i:f:'e: azda:(gb;:i:{::s':r (l)sft inconsol— surplus of 20.8 inches from the evapotranspiration diagram and an average Winthrop 669.4 20,350 100 90 MDC. Johnson, C. G.,1970, A proposed streamflow data program for central New
idated depesits overlying b}; drock. In most of the study area, be dri)) cky isator near lad .\‘lf fface' i ik e plaes it annual runoff of 15.4 inches from the surface-water runoff diagram can be Woburn® 1,871.0 35,740 100 144 Gravel-packed wells and MDC. England: U.S. Geol. Survey open-file report, 38 p., 1 app. consisting of
slaii b " 4 till. The b. ok ifer is ca i bl }"su Ivi " I o 5 lls. th attributed to soil-moisture utilization and ground-water diversions from the Emergency: Surface-water reservoir. 11 pages.
ouErain ity @ Misntaps 2 - aepifer iseop e p Rlying oty a Jew = (.)ns per mx'nu GRGyens Tie basin. Soil-moisture utilization throughout the basin probably averages no 1 i T U.S. Department of Commerce, Bureau of the Census,1972, 1970 census of
an;;)unt needeid for domestic su;:;whes. TZe mdosr prold;ctlvejtazuier.s, c;xlm.ble of susltalrnn_g w.eII J;lzeldsb of. scveraMI ilz‘z;ndred sine il 2604 nikes betkese of he redioal vesetated area and the shallow Data apply to entire municipality. housing, Massachusetts: U.S. Dept. Commerce, Bureau of the Census,
gallons per minute, are composed of sand and gravel deposite g Sl tpere TGN AL e g, kaon, rooted vegetation typical of a highly urbanized area. This utilization reduces 2 Data are from Massachusetts Department of Public Health, Metropolitan District Commission, city and town officials, and Water District officials. v. 1, pt. 23, 296 p., app. A-D consisting of 24 pages.

and Mystic River valleys.

This atlas provides information on the quantity, quality, and availability of water in the coastal drainage basins of
northeastern Massachusetts. The atlas was prepared by the U.S. Geological Survey in cooperation with the Common-
wealth of Massachusetts, Department of Natural Resources, as part of a Statewide program of river-basin studies. It is
based on field investigations conducted from 1972 to 1974.

Well logs, chemical data, and water-use data supplied by the Massachusetts Department of Public Works, Massachu-
setts Department of Public Health, town officials, local well drillers, and individuals are gratefully acknowledged. The
authors appreciate the contributions of the Massachusetts Division of Water Pollution Control during the time-of-travel
studies on the Aberjona River.

the probable water surplus to the range of 18.9 to 17.7 inches, which compares
favorably with 18.2 inches obtained from an equation developed by C. G.
Johnson (1970) for estimating average annual runoff in central New England.
The remaining deficit of 2.8 inches, or about 20 percent, can be attributed to 4 Data are based on the Federal census of 1970 (U.S. Department of Commerce, Bureau of the Census, 1972) and are assumed not to have changed
the reduced ground-water discharge to streams caused by the withdrawal of significantly between 1970 and 1974.

about 13.6 Mgal/d from ground-water sources and the subsequent diversion
from the basin by way of the Metropolitan District Commission (MDC)
sewerage system. 6 Per capita consumption is lower than shown because the estimated year-round population has not been adjusted to reflect the influx of summer residents.

3 Data are based on a straight-line interpolation of population figures from the Federal census of 1970 (U.S. Department of Commerce, Bureau of the Census,
1972) and the Commonwealth of Massachusetts census of 1975.

o Municipality is partly within the study area.
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