
70 MERRIMACK RIVER BASIN

01100000  MERRIMACK RIVER BELOW CONCORD RIVER AT LOWELL, MA
(National Water Quality Assessment Site)

LOCATION.--Lat 42 °38’45", long 71 °17’56", Middlesex County, Hydrologic Unit 01070002, on right bank at Lowell, 1,100 ft 
downstream from Concord River.

DRAINAGE AREA.--Total above gage, 4,635 mi 2; net above gage, 4,425 mi 2—excludes 210 mi 2 for use of Boston metropolitan 
district and city of Worcester.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--Discharge: June 1923 to current year.
Water-quality records: Water years 1954, 1966–74, 1999.

GAGE.--Water-stage recorder. Datum of gage is 5.18 ft above sea level. Prior to Mar. 7, 1934, at Boott Mills, 1,800 ft 
upstream and 700 ft above mouth of Concord River, in same gage pool and at same datum; gage-height record (provided 
by Proprietors of the Locks and Canals on Merrimack River) was indicative of flow including that of Concord River.

REMARKS.--Records excellent. Daily discharge includes water released from 210 mi 2 in basins of Sudbury and Nashua Rivers 
and Lake Cochituate. Flow regulated by powerplants, by Franklin Falls Reservoir since 1942, and by Squam, Newfound, 
Winnipesaukee, Winnisquam, and other lakes and reservoirs upstream. Telephone and satellite gage-height telemeters at 
station.

AVERAGE DISCHARGE.--76 years, 7,708 ft 3/s.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 173,000 ft 3/s, Mar. 20, 1936, gage height, 68.4 ft, from floodmarks; 
minimum daily, 199 ft 3/s, Sept. 23, 1923.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since 1735, that of Mar. 20, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 33,600 ft 3/s, Sept. 19; gage height, 49.69 ft; minimum daily, 597 ft 3/s, 
Aug. 7.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1      1110     3180     6260     2700     9170     9390    22100     4330     4120     1680     1000      943
   2      1100     3180     5450     2940     9340    12900    21500     4600     3410     2170     1160      874
   3      1100     3570     5420     3060    12300    14800    21600     4840     2990     2740     1620     1070
   4      1120     3420     5130     4100    16100    16000    21100     5500     2990     2790     1040      782
   5      1110     3150     4990     3960    16900    22700    19100     5580     3160     2210     1360      765
 
   6      1120     2170     4900     3730    15900    26300    17600     6430     2610     1990     1180      682
   7      1210     1840     4520     4020    14500    23000    15800     7890     2530     2930      597     1000
   8      1740     2570     4510     3700    13100    17700    15100     7350     2220     2780      917      741
   9      2580     2980     4210     3690    11900    15000    14400     6600     1960     2880     1060     1100
  10      3100     3040     4500     4090    10400    14100    13300     6590     1960     2170     1190     2270
 
  11      4900     3700     4250     3920     9640    12700    12300     6420     1340     1430     1270     4950
  12      6570     4330     4290     4310     9620    11400    11500     5560     1870     1460     1220     5340
  13      7010     4860     3960     4880    10200    10400    10800     4970     2230     1650      797     5090
  14      6420     4290     3480     4740    10400    10000     9610     4210     1950     1300     1340     3770
  15      7260     2920     3620     4120     9900    10200     7830     3820     1780     1300     1180     3380
 
  16      8240     3980     3960     4840     9460     9830     7710     3640     1410     1350     1310     4390
  17      9040     4480     3640     5400     9090     9910     5980     3610     1450     1180     1270    11900
  18      8620     4180     3530     6680     8950    10600     7040     3160     1710     1290     1420    28800
  19      7100     3270     3510     8350    10100    11600     6260     3580     1500     1560     1290    33100
  20      5190     4170     3260     9570    10400    12800     7180     5790     1550     1410     1240    29400
 
  21      4710     4240     2960    11900     9810    13000     5940     9070     1480     1180     1010    21800
  22      4280     3780     3330    11900     9380    12900     6560    10100     1460     1180     1500    15800
  23      4030     4120     3610    10500     6490    21700     6430     7630     1710     1300     1520    13200
  24      3660     3440     4440    10700     7090    28500     6480     6120     1430     1230     1350    11800
  25      3260     3310     4160    13200     6440    26700     6150     5860     1180     1540     1530     9960
 
  26      3700     3820     3670    17400     6370    21900     6050     6790     1220     1660     1670     7860
  27      3080     5680     3420    18700     6250    19000     5520     7180     1140     2330     1070     7240
  28      3310     7740     3370    16300     6660    17500     5340     6640     1190     1850      830     6390
  29      3170     9360     3290    14200      ---    18200     4730     5860     2190     1780     1450     4290
  30      3240     8180     3650    12400      ---    20800     4730     4560     2080     1370     1300     4780
  31      3330      ---     3330    10700      ---    22400      ---     3920      ---     1040     1180      ---
 
 TOTAL  125410   122950   126620   240700   285860   503930   325740   178200    59820    54730    37871   243467
 MEAN     4045     4098     4085     7765    10210    16260    10860     5748     1994     1765     1222     8116
 MAX      9040     9360     6260    18700    16900    28500    22100    10100     4120     2930     1670    33100
 MIN      1100     1840     2960     2700     6250     9390     4730     3160     1140     1040      597      682
 
 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1923 - 1999, BY WATER YEAR (WY)                                 
 
 MEAN     4150     6609     7631     7174     7565    12970    19280    11630     6319     3415     2795     3005
 MAX     12730    17690    20380    18530    18400    45780    37440    24770    23660    14520    11110    19650
 (WY)     1978     1928     1997     1978     1970     1936     1987     1954     1984     1973     1990     1938
 MIN      1036     1843     2127     1621     2105     4132     6979     4093     1825     1161      901      895
 (WY)     1965     1965     1930     1925     1931     1940     1995     1941     1964     1965     1965     1957
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 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1923 - 1999
 
 ANNUAL TOTAL                     3474960                    2305298                                             
 ANNUAL MEAN                         9520                       6316                       7708                  
 HIGHEST ANNUAL MEAN                                                                      12490              1984
 LOWEST ANNUAL MEAN                                                                        3068              1965
 HIGHEST DAILY MEAN                 47700     Jun 18           33100     Sep 19          161000       Mar 20 1936
 LOWEST DAILY MEAN                   1100     Oct  2             597     Aug  7             199       Sep 23 1923
 ANNUAL SEVEN-DAY MINIMUM            1110     Sep 30             845     Sep  2             581       Sep 12 1995
 INSTANTANEOUS PEAK FLOW                                       33600     Sep 19          173000       Mar 20 1936
 INSTANTANEOUS PEAK STAGE                                         49.69  Sep 19              68.40    Mar 20 1936
 INSTANTANEOUS LOW FLOW                                          394     Aug  6                                  
 10 PERCENT EXCEEDS                 21900                      14400                      17200                  
 50 PERCENT EXCEEDS                  6260                       4240                       5160                  
 90 PERCENT EXCEEDS                  1910                       1200                       1640                  
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01100000  MERRIMACK RIVER BELOW CONCORD RIVER AT LOWELL, MA--Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1954, 1966–74, 1999.

REMARKS.--Only volatile organic compounds measured at or above the non-detection levels for one or more samples are 
listed in the water-quality tables. Volatile organic compounds analyzed by schedule 2020 are listed with non-
detection values or minimum reporting levels in the section “Explanation of the Records.”

WATER-QUALITY DATA, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

DIS- PH
CHARGE, SPE- WATER CHLO- FLUO-

INST. CIFIC WHOLE CALCIUM RIDE, RIDE,
CUBIC CON- LAB TEMPER- TEMPER- OXYGEN, DIS- DIS- DIS-
FEET DUCT- (STAND- ATURE ATURE DIS- SOLVED SOLVED SOLVED

DATE TIME PER ANCE ARD AIR WATER SOLVED (MG/L (MG/L (MG/L
SECOND (US/CM) UNITS) (DEG C) (DEG C) (MG/L) AS CA) AS CL) AS F)

(00061) (00095) (00403) (00020) (00010) (00300) (00915) (00940) (00950)

OCT
26... 1010 3860 128 7.5 13.9 11.7 9.2 6.1 22 0.18

NOV
23... 0940 2560 133 7.5 7.4 6.0 10.8 6.0 22 .12

DEC
21... 0920 2400 151 7.1 2.9 2.0 12.5 6.5 26 .14

JAN
26... 1220 18100 153 6.6 3.6 1.0 13.9 5.5 33 <.10

MAR
02... 1000 12100 169 7.4 6.7 3.1 13.6 5.9 34 <.10

APR
08... 1130 15000 88 7.0 19.0 11.0 11.0 3.9 18 .12

MAY
12... 0930 5740 137 7.4 14.0 16.0 12.9 4.6 20 .19

JUN
03... 1100 2320 141 7.2 27.0 24.0 7.4 5.8 26 .16
25... 1400 -- -- -- -- -- -- -- -- --

JUL
20... 0945 1350 186 7.3 20.9 26.7 5.8 7.7 39 <.10

AUG
05... 1020 1190 156 -- 22.7 26.3 .5 -- -- --
24... 0900 1370 190 7.3 20.5 23.7 2.2 8.1 37 .23

SEP
13... 0930 4990 192 7.1 20.7 20.0 8.3 8.3 37 .19
18... 1000 28400 114 6.8 17.5 18.0 8.6 4.6 21 .12
21... 0900 23200 83 6.6 18.7 17.2 9.2 3.9 13 .10
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SOLIDS, NITRO- NITRO- NITRO-
MAGNE- MANGA- POTAS- RESIDUE SILICA, GEN, GEN,AM- GEN,AM-

IRON, SIUM, NESE, SIUM, AT 180 DIS- SODIUM, SULFATE AMMONIA MONIA + MONIA +
DIS- DIS- DIS- DIS- DEG. C SOLVED DIS- DIS- DIS- ORGANIC ORGANIC

SOLVED SOLVED SOLVED SOLVED DIS- (MG/L SOLVED SOLVED SOLVED DIS. TOTAL
DATE (UG/L (MG/L (UG/L (MG/L SOLVED AS (MG/L (MG/L (MG/L (MG/L (MG/L

AS FE) AS MG) AS MN) AS K) (MG/L) SIO2) AS NA) AS SO4) AS N) AS N) AS N)
(01046) (00925) (01056) (00935) (70300) (00955) (00930) (00945) (00608) (00623) (00625)

OCT
26... 190 1.2 84 1.8 84 6.0 15 8.7 0.244 1.7 0.45

NOV
23... 78 1.1 30 1.6 80 5.4 14 7.9 .234 .41 .52

DEC
21... 110 1.3 37 1.6 90 6.1 17 11 .330 .61 .73

JAN
26... 88 1.1 69 1.4 88 5.5 20 6.8 .206 .38 .59

MAR
02... 86 1.1 58 1.3 96 5.4 21 7.1 .232 .43 .58

APR
08... 56 .78 31 .85 61 4.7 11 5.8 .086 .24 .30

MAY
12... 120 .86 37 1.1 71 4.3 13 6.1 .149 .40 .47

JUN
03... 130 1.1 21 1.3 93 4.5 17 7.7 .161 .46 .54
25... -- -- -- -- -- -- -- 12 -- -- --

JUL
20... 16 1.5 9.6 2.4 117 3.3 25 10 -- -- --

AUG
05... -- -- -- -- -- -- -- -- -- -- --
24... 41 1.5 21 2.5 117 3.3 25 11 .185 .49 .62

SEP
13... 55 1.7 43 2.8 106 3.0 25 11 .098 .36 .60
18... 150 .95 69 1.5 73 4.4 13 7.6 .092 .35 .76
21... 140 .79 58 1.2 63 4.8 8.4 7.3 .040 .28 .52

NITRO- PHOS- CARBON, CIS-1,2 METHYL SED.
GEN, PHOS- PHORUS CARBON, ORGANIC TRI- -DI- TERT- SUSP.

NITRITE PHORUS PHOS- ORTHO, ORGANIC SUS- CHLORO- CHLORO- BUTYL SEDI- SIEVE
DIS- DIS- PHORUS DIS- DIS- PENDED CHLORO- ETHYL- ETHENE ETHER MENT, DIAM.

SOLVED SOLVED TOTAL SOLVED SOLVED TOTAL FORM ENE WATER WAT UNF SUS- % FINER
DATE (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L TOTAL TOTAL TOTAL REC PENDED THAN

AS N) AS P) AS P) AS P) AS C) AS C) (UG/L) (UG/L) (UG/L) (UG/L) (MG/L) .062 MM
(00613) (00666) (00665) (00671) (00681) (00689) (32106) (39180) (77093) (78032) (80154) (70331)

OCT
26... 0.021 0.029 0.050 0.047 8.4 0.60 -- -- -- -- 5 63

NOV
23... .016 .045 .068 .044 3.3 .20 -- -- -- -- 6 54

DEC
21... .020 .061 .133 .073 21 .20 -- -- -- -- 9 51

JAN
26... .015 .029 .107 .026 3.8 .80 -- -- -- -- 13 50

MAR
02... .021 .034 .073 .023 3.4 .30 -- -- -- -- 7 80

APR
08... <.010 .018 .034 .020 2.8 .20 -- -- -- -- 6 62

MAY
12... <.010 .033 .056 .026 3.6 .30 -- -- -- -- 4 80

JUN
03... .015 .041 .079 .034 3.3 .60 -- -- -- -- 4 83
25... -- -- -- -- -- -- -- -- -- -- -- --

JUL
20... -- -- -- -- 2.8 .50 -- -- -- -- 3 80

AUG
05... -- -- -- -- -- -- 0.149 E0.081 E0.060 4.3 -- --
24... .022 .084 .109 .062 3.2 .30 -- -- -- -- 2 70

SEP
13... .013 .042 .095 .023 3.1 .80 -- -- -- -- 11 76
18... <.010 .024 .217 .014 6.1 >4.0 -- -- -- -- 86 41
21... <.010 .021 .072 <.010 8.4 1.1 -- -- -- -- 19 84


