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THE CONCENTRATION OF MAJOR CHEMICAL CONSTITUENTS DISSOLVED
IN THE SURFACE WATERS OF THE STUDY AREA CAN BE ESTIMATED
FROM MEASUREMENTS OF SPECIFIC CONDUCTANCE. — Specific con-
ductance is a measure of the capacity of water to conduct an electrical current,
and varies directly with the concentration and degree of ionization of different
salts in solution.

Equations relating specific conductance to dissolved constituents were
developed from chemical analyses of surface-water samples collected during
March, April, and June 1973 and August 1974 at 46 sites in the Mystic River
basin, the Shawsheen River basin, and the lower Merrimack River basin in
Massachusetts. The equations listed below were fitted by the least-squares
method and, within the range shown in the illustration, can be used to estimate
the concentrations of chemical constituents in stream water in the study area
under conditions similar to those in 1973-74. The correlation coefficients
shown are an indication of the degree of dependence between the two variables,
with 1.0 being perfect and 0.0 indicating none.

Large or persistent deviations from these relations would be an indication
of a change due to human activities, such as modification of in-basin waste
disposal.

Equations Correlation

coefficients
Dissolved solids = 0.54 (specific conductance) + 2.7 0.99

Hardness (attributed to calcium and magnesium as calcium

carbonate) = 0.197 (specific conductance) +4.6 .96
Dissolved chloride = 0.188 (specific conductance) -3.5 .98
Dissolved sodium = 0.111 (specific conductance) -1.5 .98
Dissolved sulfate = 0.075 (specific conductance) +1.0 .93
Dissolved calcium = 0.055 (specific conductance) +2.4 .94
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MAJOR DISSOLVED-SOLIDS CONCENTRATION IN STREAM WATER OF Before completion of the Craddock Locks, 2.30 river miles downstream Table 3.— HARDNESS CLASSIFICATION !
THE ABERJONA AND MYSTIC RIVER BASINS DOES NOT VARY from the outlet of the Lower Mystic Lake, the lake, the upper half of the
GREATLY THROUGHOUT THE AREA EXCEPT IN A FEW TRIBUTARIES, Mystic River, and Alewife Brook were part of the tidewater area of Boston
WHERE RELATIVELY LOW VALUES WERE OBSERVED. — Surface water Harbor. Hardness range, in
was sampled at six sites for chemical analyses, and a specific-conductance After completion of the locks in 1909, the marine water trapped above it milligrams per liter of
survey of surface water in the Aberjona and Mystic River basins was made was gradually diluted and flushed out by fresh water. However, because the calcium carbonate (CaCO3) Description
during June 4-7, 1973. During this period, streamflow averaged 16 ft /s, a Lower Mystic Lake is deep, more than 55 feet below the river bed at its outlet,
discharge equaled or exceeded 50 percent of the time at the Winchester gaging a high density, saline-water zone has remained in the bottom of this lake. This 0 -60 Soft
station. zone extends from the bottom to about 30 feet below the lake's surface with 61 — 120 Modecteludied
For the map showing stream-water quality, specific-conductance values a fresh-water layer lying on top (Beauregard, 1975). Because of the density ¥
were converted to dissolved-solids concentrations using the appropriate equa- difference, the saline-water zone never undergoes normal spring and fall turn- 121 — 180 Hard
tion described previously. overs with the upper fresh-water layer; therefore, the saline-water zone has
In the Aberjona and Mystic Rivers, the dominant ions are sodium, calcium become anaerobic and rich in nutrients from decomposition of organic mate- More than 180 Very hard
and chloride, or sulfate, whereas, in Horn Pond Brook, Mill Brook, and Alewife rials that settle into it from the fresh-water biologically active layer. High ! Durfor and Becker. 1964
Brook, sodium, calcium and chloride, or bicarbonate are the dominant ions. concentrations of sulfides, phosphorus, and ammonia nitrogen have been ’ i
Runoff from urban and industrial arcas has elevated concentrations of chloride, found in this saline-water zone (Beauregard, 1975). Although no dissolved
sulfate, and nitrogen compounds in the Mystic River basin, particularly in the oxygen has been found in this zone, concentrations of dissolved oxygen
highly industrialized headwaters of the Aberjona River. Throughout the two sufficient to support fish life are found in the fresh-water layer.
basins, hardness varied from moderately hard to hard (table 3), and iron and The completion of the Amelia Earhart Dam in 1966, just above the mouth
manganese concentrations exceeded their recommended limits for public of the Mystic River and Boston Harbor, eliminated tide waters from the lower
drinking-water supplies (table 4). half of the Mystic and Malden Rivers. Subsequently, the Craddock Locks was Table 4. - RECOMMENDED MAXIMUM CONCENTRATION
Chemical analyses of water samples from the Aberjona and Mystic River abandoned and its gates left open. OF SOLUBLE SUBSTANCES IN PUBLIC
basins collfecte.cl in June 1973 r.evetflefi concent.mtions in excess of 0.30 mg/L WATER-SUPPLY SOURCES !
of inorganic nitrogen (ammonia, nitrite, and nitrate forms) all along the
Aberjona and Mystic Rivers, and concentrations of soluble phosphorus
(orthophosphorus) in excess of 0.01 mg/L only in the Mystic River and two Condetutisd ih
tributaries, Alewife and Mill Brooks. Similar conditions in these streams have . e
’ Soluble subst milligrams per liter
been documented by other investigators (Tennant and Jobin, 1970; Beauregard, b = e
1975). Concentrations of 0.30 mg/L of inorganic nitrogen along with 0.01 mg/L ——— 0.5
of soluble phosphorus present at the start of the growing season can produce £ .
nuisance blooms of algae in lakes (Sawyer, 1947). The observed concentrations chloride 250
of nitrogen in the Aberjona River and sufficient quantities of soluble phosphorus . ‘
could lead to overenrichment of the Upper and Lower Mystic Lakes and o 3
nuisance blooms of algae. manganese 05
nitrate nitrogen 10
nitrite nitrogen 1
sulfate 250
I National Academy of Sciences and National
Academy of Engineering, 1973
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GROUND-WATER QUALITY IS GENERALLY GOOD THROUGHOUT THE Table 5. — SUMMARY OF CHEMICAL ANALYSES OF GROUND WATER Table 6. — DESCRIPTION OF SELECTED WELLS
COASTAL DRAINAGE BASINS, AND THE WATER IS SUITABLE FOR
MOST USES. — A summary of chemical analyses of ground water appears in [Concentrations in milligrams per liter except as indicated; analyses by Massachusetts Map U.S. Aquifer
table S, and brief physical descriptions of the wells are given in table 6. The Department of Public Health (Lawrence Laboratory), private laboratories, and U.S. identification Geological Survey Well Date (dominant material
hardness of ground water, in milligrams per liter of hardness as calcium carbon- Geological Survey. Wells are located on map)] No. well No. Description of well(s) type' sampled? listed first)
ate, is predominantly moderate (61 to 120 mg/L). Water in the western half of )
the study area is generally hard (121 to 180 mg/L) and is very hard (greater Concentration Number of 1 L6W-7 Lynnfield, Phillips Road well field 2% 2-26-74 Sand and gravel
than 180 mg/L) in some wells. . . - : samples 2 XRW-54 Woburn, well E GP 12-10-74 Coarse sand and gravel
e . . . Constituent Maximum Minimum  Median analyzed
In some places water contains dissolved-iron concentrations exceeding0.3mg/L 3 XRW-69 Woburn, well 2A GP 12-10-74 Gravel
and dissolved- manganese concentrationsexceeding 0.05 mg/L, the limits for drinking Silica (SiO 1 y 2
water recommended by the National Academy of Sciences and National Academy of C i 4 33 8 13 s 4 gandio Wobup el £ id F ey Mcslionm:saind & prevel
Engineering (1973). The geographic distribution of these areas seems random, opper (Cu) 9 0 02 16 5 XRW-420 Woburn, well H GP 12-10-74 Sand and gravel
but iron and manganese problems are most often reported for wells located in Iron (Fe) 74 .0 .60 52 6 XRW-421 Woburn, well F GP 9-10-74 Do.
or near Swamps. 1 - Manganese (Mn) 6.0 .0 11 29 7 B4W-8 Burlington, Wyman Street well field T4 5-24-74 Do.
Ground-water quality near sources of pollution such as landfills, sewage- Calcium (Ca) 62 4.6 21 21 8 i
disposal plants, and septic tanks, may be poor. If water quality is to be managed, . : EXW-9 Essex, Centennial Eroveiwell 3 GE eSS Do
the proximity of such sources must be considered when selecting sites for pro- Magnesium (Mg) 33 1.8 4.7 21 g EXW-15 Essex, Homans Drive well 2 GP 2-05-74 Sand and gravel
duction wells and waste disposal. Near tidal estuaries or the ocean, pumping Sodium (Na) 100 9 22 16 10 MCW-8 Manchester, Lincoln Street well GP 10-13-74 Coarse sand and gravel
from wells can cause salt water to intrude coastal aquifers and contaminate Potassium (K) 6.0 1.0 2.2 15 11 RHW-3 Rockport, test well T2 10-17-73 Sand and gravel
ound-water supplies. s 1
gr pp Bicarbonate (HCO,) 197.5 12.2 49 22 12 RHW-9 Rockport, Millbrook Valley well field — T2Y% 3-26-74 Do.
Sulfate (SO,4) 119 .0 22 21 13 WAW-6 Wakefield, Bay State well D 12-10-74 Do.
Chloride (CI) 125 53 25 23 14 MOW-3 Hersey Paper Lining Company well T2% 1-13-50 Gravel
Nitrate (N) 20 .0 1.1 20 15 SEW-2 Saugus, test well T 1-18-39 Coarse sand and gravel
Hardness (Ca + Mg as CaCOj3) 218 17 70 22 16 SEW-4 Saugus, test well T 1-18-39 Sand and gravel
Alkalinity (CaCO3) 162 10 41 21 17 WAW-17 Wakefield Bearing Company well S8 6-23-72 Do.
pH (units) 7.8 6.0 6.7 22 18 WAW-18 Wakefield Engineering Company well 2 11-04-71 Coarse sand and gravel
Color (platinum-cobalt units) 160 0 5 20 19 XOW-27 Atlantic Gelatin well 1 S8 3-27-57 Coarse sand
Specific conductance (micromhos 800 82 287 16 20 EXW-4 Gloucester, emergency well 2 S8 12-30-65 Sand and gravel
per centimeter at 25°C) .
21 MAW-14 Friend Brothers, Inc., well GP 6-09-59 Coarse gravel
22 PCW4 Eastman Gelatine Corporation well S16 6-09-59 Coarse sand and gravel
23 HCW-188 U.S. Air Force well, 320 feet deep R 8-23-63 Granite

1T, driven well; GP, gravel-packed well; D, dug well; S, naturally developed, screened well; R, bedrock well; number is casing
diameter, in inches.

2Analyses 1-13 by Massachusetts Department of Public Health (Lawrence Laboratory); analyses 14-20 by private laboratories;
analyses 21-23 by U.S. Geological Survey.
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