ATTACHMENT 7

7Q10 Low Flow and Dilution Calculation



ATTACHMENT 7

7-day min annual series

Min?-
Hydrologic Year Min-7- Calendar Year Min-7- Log Pearson Hydrologic Calendar day
day Annual Series Log day Annual Series  Log Parameters Year Year Series Percentile
4/1/1923 12614 3.10
a4/1/1924 1456.7 3.16 12/31/1924 1456.71 3.16  average: 3.38 312 703.9086 1.00
4/1/1925 1230.3 3.09 12/31/1925 1230.29 3.09 standard deviation:  0.4872024 0.14065638 818.1714 5.00
4/1/1926 121429 4.08 12/31/1926 1334.86 3.13 skew coefficient: 1.0172895 0.24707881 990.7714 10.00
4/2/1927 2215.7 3.35 12/31/1927 2215.71 3.35  yearsin series 49 49 1046.857 15.00
4/1/1928 2900.0 3.46 12/31/1928 2500.00 3.46 1092371 20.00
4/1/1929 1241.0 3.09 12/31/1929 1241.00 3.09 Skew Return Period KT Values 1160.857 25.00
4/1/1930 181714 4,26 12/31/1930  989.29 3.00  Probability 0.1 0.1 1227.629 30.00
4/2/1931 1336.4 3.13 12/31/1931  1336.43 3.13  Recurrence 10 10 1271.857 35.00
4/1/1932 1344.0 3.13 12/31/1932 1344.00 3.13 R ] j 1 0 1335.029  40.00
4/1/1933 1575.0 3.20 12/31/1933  1575.00 3.20 e : 0.1 1340971 45.00
4/1/1934 149429 4.17 12/31/1934 1106.00 3.04 1.017289521 -1.1240599 -1.2539266 0.247079 1423.429 50.00
4/2/1935 1622.3 3.21 12/31/1935 1622.29 3.21 1432.9721 55.00
4/1/1936 1538.0 3.19 12/31/1936 1538.00 3.19 Merrimack at Lowell (cfs) 1442.743 60.00
4/1/1937 1586.1 3.20 12/31/1837 1586.14 320 Q10 678 880 1458.971 65.00
4/1/1938 13528.6 4.13 12/31/1938 3030.00 3.48 1513.6 70.00
41241939 14234 3.15 12/31/1939 1423.43 3.15 1538 75.00
4/1/1940 1516.6 3.18 12/31/1940 1516.57 3.18 . 1592.029 80.60
4/1/1941 1012.3 3.01 12/31/1941 1012.29 3.01 1620.771 85.00
4/1/1942 18000.0 4,26 12/31/1942 1527.57 3.18 2050.743 90.00
4/2/1943 1614.7 3.21 12/31/1943 1614.71 3.21 2626.286 95.00
4/1/1944 1468.0 3.17 12/31/1944 1468.00 3.17 3247.143 100.00
4/1/1945 2129.7 3.33 12/31/1945 2129.71 3.33
4/1/1946 14957.1 4.17 12/31/1946 2081.00 3.32
4/2/1947 1086.9 3.04 12/31/1947 1086.86 3.04
4/1/1948 1036.9 3.02 12/31/1948 1036.86 3.02
4/1/1949 1225.9 3.09 12/31/1949 1225.86 3.09
4/1/1950 18628.6 4.27 12/31/1950 1088.86 3.04
4/2/1951 3247.1 3.51 12/31/1951 3247.14 351
4/1/1952 1416.3 3.15 12/31/1952 1416.29 3158
4/1/1953 1094.7 3.04 12/31/1953 1094.71 3.04
4/1/1954 10688.6 4.03 12/31/1954 2041.43 331
4/2/1955 1335.7 3.13 12/31/1955 1335.71 313
4/1/1956 1450.9 3.16 12/31/1956 1450.86 316
4/1/1957 729.4 2.86 12/31/1957 729.43 2.86
4/1/1958 134429 4.13 12/31/1958 1435.29 3.16
4/2/1959 1279.6 3,11 12/31/1959 1279.57 311
4/1/1960 14314 3.16 12/31/1860 1431.43 3.16
4/1/1961 1425.3 3.15 12/31/1961 1425.29 3.15
4/1/1862 25657.1 4.41 12/31/1962 1438.86 3.16
4/2/1963 991.1 3.00 12/31/1963 991.14 3.00
4/1/1964 686.3 2.84 12/31/1964  686.29 2.84
4/1/1965 723.0 2.86 12/31/1965 723.00 2.86
4/1/1966 8815.7 3.95 12/31/1966  951.29 2.98
4/2/1967 1443.7 3.16 12/31/1967 144371 3.16
4/1/1868 1289.6 3.11 12/31/1968 1289.57 in
4/1/1969 1509.1 3.18 12/31/1969 1509.14 3.18
4/1/1970 10471.4 4.02 12/31/1970 1194.29 3.08
4/2/1971 1160.9 3.06 12/31/1971 1160.86 3.06
4/1/1972 1600.9 3.20 12/31/1972 1600.86 3.20

4/1/1973 1805.7 3.26 12/31/1973 1805.71 3.26



7-day min annual serles

Hydrologic Year Min.7-
day Annual Serles
4/1/1937 1870.00
4/1/1938 1141.57
4/1/1939 1725.71
4/1/1940  963.14
4/1/1941 132314
4/1/1942 85743
4/1/1943  1166.86
4/1/1944 124843
4/1/1945 123857
4/1/1946 169571
4/1/1947 162143
4/1/1948 79743
4/1/1949 92471
4/1/1950  870.86
4/1/1951  B817.14
4/1/1952 2180.00
4/1/1953 91257
4/1/1954  720.29
4/1/1955 1280.71
4/1/1956  962.43
4/1/1957 1016.29
4/1/1958  594.29
4/1/195%  917.86
4/1/1960 101029
4/1/1961 1067.57
4/1/1962  876.43
4/1/1963  948.71
4/1/1964  695.43

4/1/1965  394.43
4/1/1966  664.71
4/1/1967 827.14
4/1/1968 106143
4/1/1969 1037.14
4/1/1970 1169.71
4/1/1971  850.00
4/1/1972  742.86
4/1/1973  1158.57
4/1/1974  1294.43
4/1/1975 86157
4/1/1976  1024.71
4/1/1977 1338.00
4/1/1978  969.43
4/1/1979  742.86
4/1/1980 1101.14
4/1/1981  655.29
4/1/1982 1467.14
4/1/1983 1030.57
47171984  819.71
4/1/1985  836.14
4/1/1986  777.43
4/1/1987 1545.71
4/1/1988 1045.71
4/1/1989  911.00
4/1/1990 1025.43
4/1/1991 1046.29
4/1/1992  436.00
4/1/1993  1360.00
4/1/1994  657.86
4/1/1995 1025.43
4/1/1996  559.43
4/1/1997  931.43
4/1/1998 1088.86
4/1/1999 1026.71
4/1/2000 748.00
4/1/2001  1290.00
4/1/2002 69443
4/1/2003  605.43
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Calendar Year Min-7-
day Annuol Series
12/31/1937  1141.57
12/31/1938 1725.71
12/31/1939  963.14
12/31/1940  1069.43
12/31/1941  857.43
12/31/1942 1166.86
12/31/1943  1248.43
12/31/1944  1238.57
12/31/1945  1695.71
12/31/1946  1621.43
12/31/1947  797.43
12/31/1948 824.71
12/31/1949  870.86
12/31/1950  817.14
12/31/1951  2180.00
12/31/1952  912.57
12/31/1953  720.29
12/31/1954  1280.71
12/31/1955  962.43
12/31/1956 1016.29
12/31/1957  594.29
12/31/1958  917.86
12/31/1959  1010.29
12/31/1960 1067.57
12/31/1961  876.43
12/31/1962  948.71
12/31/1963  695.43
12/31/1964  394.43

12/31/1965  664.71
12/31/1966  827.14
12/31/1967 1061.43
12/31/1968 1037.14
12/31/1969 116%.71
12/31/1970  850.00
12/31/1971 74286
12/31/1972  1158.57
12/31/1973  1294.43
12/31/1974  861.57
12/31/1975  1024.71
12/31/1976  1338.00
12/31/1877  969.43
12/31/1978  742.86
12/31/1979  1163.71
12/31/1980  655.29
12/31/1981 1334.14
12/31/1982 1030.57
12/31/1983  819.71
12/31/1984  836.14
12/31/1985 77743
12/31/1986 1545.71
12/31/1987 1045.71
12/31/1988 91100
12/31/1989 1025.43
12/31/1990 1046.29
12/31/1991  436.00
12/31/1992  1360.00
12/31/1993  657.86
12/31/1894  1025.43
12/31/1995  $59.43
12/31/1996 93143
12/31/1997 1088.86
12/31/1998 1026.71
12/31/1999  748.00
12/31/2000 1290.00
12/31/2001  694.43
12/31/2002 60543
12/31/2003 1049.86

Derivation of Merrimack River 7Q10 at Nashua, New Hampshire

ATTACHMENT 7

Hydrologic Calendar
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Min 7-
day

Serles Percentile
422.2814 1.00
598.1857 5.00
662.6571 10.00
721.4143 15.00
759.7714 20.00
819.0714 25.00
840.7429 30.00
873.3643 35.00
912.2571 40.00
934.0214 45.00
989.8571 50.00
1025.321 55.00
1031.886 60.00
1048.25 65.00
1086.729 70.00
1161.357 75.00
1263.857 80.00
1335.821 85.00
1450.143 90.00
1594.929 95.00
2180  100.00



4/1/2004
4/1/2005
4/1/2006
4172007
4f1f2008
4/1/2009
41172010
af1j2011
4/1/2012
4/1/2013

1043.86
1385.14
1227.14
1442.86

891.00
1627.14
1485.71

839.71
114143
1080.86

3.02 12/31/2004
3.14 12/31/2005
3.09 12/31/2006
3.16 12/31/2007
2.95 12/31/2008
3.21 12/31/2009
3.17 12/31/2010
2.92 12/31/2011
3.06 12/31/2012
3.03 12/31/2013

1385.14
1227.14
1442.86
891.00
1627.14
148571
835.71
1141.43
1080.86
HN/A
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7-day min annual series

Hydrologic Year Min-7-

day Annual Series

4/1/1937
4/1/1938
4/1/1939
4/1/1940
4/1/1941
4/1/1942
4/1/1943
4/1/1944
4/1/1945
4/1/1946
4/1/1947
4/1/1948
4/1/1949
4/1/1950
4/1/1951
4/1/1952
4/1/1953
4/1/1954
4/1/1955
4/1/1956
4/1/1957
4/1/1958
4/1/1959
4/1/1960
4/1/1961
4/1/1962
4/1/1963
4/1/1964
4/1/1965
4/1/1966
4/1/1967
4/1/1968
4/1/1969
4/1/1970
4/1/19M
4/1/1872
4/1/1873

1870.00
1141.57
172511
963.14
1323.14
857.43
1166.86
1248.43
1238.57
1695.71
1621.43
797.43
924.71
870.86
817.14
2180.00
912.57
720.29
1280.71
962.43
1016.29
594.29
917.86
1010.29
1067.57
876.43
948.71
695.43
394.43
664.71
827.14
1061.43
1037.14
1169.71
850.00
742.86
1158.57
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312
2.93
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3.09
3.23
321
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2.97
2.94
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334
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3
2.98
3.01
2.77
2.96
3.00
3.03
2.94
2.98
2.84
2.60
2.82
2.92
3.03
3.02
3.07
293
2.87
3.06

Calendar Year Min-7-
day Annual Series

12/31/1937
12/31/1938
12/31/1939
12/31/1940
12/31/1941
12/31/1942
12/31/1943
12/31/1944
12/31/1945
12/31/1946
12/31/1947
12/31/1948
12/31/1949
12/31/1950
12/31/1951
12/31/1952
12/31/1953
12/31/1954
12/31/1955
12/31/1956
12/31/1957
12/31/1958
12/31/1959
12/31/1960
12/31/1961
12/31/1962
12/31/1963
12/31/1964
12/31/1965
12/31/1966
12/31/1967
12/31/1968
12/31/1969
12/31/1970
12/31/1971
12/31/1972
12/31/1973

1141.57
1725.71
963.14
1069.43
857.43
1166.86
1248.43
1238.57
1695.71
1621.43
797.43
924.71
870.86
817.14
2180.00
912.57
720.29
1280.71
962.43
1016.29
594.29
917.86
1010.29
1067.57
876.43
948.71
695.43
394.43
664.71
827.14
1061.43
1037.14
1169.71
850.00
742.86
1158.57
1294.43

-

3.06
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3.03
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297
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3.34
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Hydrologic Calendar

Log Pearson Paramet Year Year

average: 2.98 299
standard deviation: 0.14 0.14
skew coefficient: 0.00 -0.10
years in series 32 32
Skew Return Period KT Values
Probability 01 0.1

Recurrence 10 10
s b -
4

: 20
000  -1.2846 -1.292819 -0.10

Merrimack below Manchester
(cfs)
7Q10 641 637

ATTACHMENT 7

Min 7-
day

Serles
450.3886
622.4571
689.2857
724.8
775.6
817.1429
836.2857
866.6857
883.6571
915.7429
924,7143
954.2
1000.714
1020.457
1051.714
1067.571
1163.029
12248
1348.857
1666
2180

Percentile

1.00
5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
95.00
100.00



