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05051522 RED RIVER OF THE NORTH AT HICKSON, ND

Upper Red Basin
Upper Red Subbasin

LOCATION.--Lat 46°39'35", long 96°47'44" referenced to North American Datum of 1927, in SW % sec.19, T.137 N., R.48 W., Cass County, ND, Hydrologic
Unit 09020104, on right bank 60 ft downstream from bridge on township road and 1 mi southeast of Hickson.

DRAINAGE AREA.--4,300 mi2.

SURFACE-WATER RECORDS
PERIOD OF RECORD.--DAILY DISCHARGE--October 1975 to current year.

PERIOD OF RECORD.--DAILY GAGE HEIGHT--October 2000 to current year.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 876.38 ft National Geodetic Vertical Datum of 1929, (Survey by North Dakota State
Water Commission, 2009). Prior to August 2007, at datum 0.68 ft higher.

REMARKS .--Records good except for estimated daily discharges, which are poor.

REGULATION--Flow regulated by Orwell Reservoir, flood storage capacity, 13,300 acre-ft at elevation 1,070 ft above mean sea level, adjustment of
1912; Mud Lake, flood storage capacity, 78,600 acre-ft at elevation 981 ft above mean sea level, adjustment of 1912; Lake Traverse, flood storage
capacity, 75,100 acre-ft at elevation 981 ft above mean sea level, adjustment of 1912; and numerous other controlled lakes and ponds and several
powerplants.
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DISCHARGE, CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

DAILY MEAN VALUES
[e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

1 €600 4,150 1,660 €897 €842 e1,210 4260 2,520 2,100 1,040 933 1,300

2 €800 5,000 1,630 €884 e844  el,220 4,170 2,600 2,070 1,060 974 1,320

3 el1,000 5270 1,600 €867 e847 1,230 4,130 2,650 2,040 1,060 994 1,350

4 1,120 5,010 e1,460 €862 €850 el1,270 4,110 2,650 2,010 1,120 1,030 1,350

5 1,080 4,290 1,050 €865 e854 e1,380 4,130 2,620 1,890 1,160 1,140 1,340

6 967 3,320 €945 €860 €863 el1,470 4,160 2,560 1,720 1,210 1,180 1,350

7 947 2,470 e878 €850 €863 e1,540 4200 2,540 1,520 1,200 1,180 1,380

8 1,370 1,970 €830 e840 e854  e1,590 4,130 2,600 1,430 1,210 1,180 1,410

9 el,410 1,720 e824 €830 e835 el,710 4,020 2,730 1,410 1,220 1,170 1,450

10 1,150 1,580 e831 €850 e811 e1,970 3,860 2,740 1,370 1,210 1,170 1,600

11 934 1,480 €829 e885 e790 e2,330 3,650 2,670 1,320 1,200 1,170 1,980

12 802 1,410 €810 €905 e771 e2,820 3,440 2,660 1,220 1,180 1,220 e2,560

13 731 1,380 e786 €907 e762 3,550 3,240 2,750 1,190 1,170 1,330 2,960

14 693 1,350 e741 €907 e759 e4,600 3,120 2,870 1,130 1,190 1,480 3,030

15 682 1,350 €663 €910 e755  e5,900 3,100 2,970 1,110 1,150 1,570 2,660

16 713 1,350 e614 e907 er57 €7,900 3,050 2,970 1,250 1,120 1,550 2,380

17 1,020 1,320 €628 €893 e757 e10,500 2,980 2,850 1,380 1,030 1,470 2,190

18 1,220 1,310 e652 e876 e768 12,100 2,890 2,700 1,290 920 1,400 2,210

19 1,150 1,320 e764 €866 e785 11,900 2,820 2560 1,210 804 1,350 2,370

20 1,010 1,320 e815 €869 e832 10,600 2,760 2,460 1,210 758 1,310 e2,350

21 942 1,390 €838 e887 €913 9,550 2,720 2,390 1,290 766 1,300 2,170

22 1,300 1,720 €843 €893 €1,030 8,660 2,670 2,350 1,290 842 1,290 2,070

23 2,210 2,010 e851 €898 e1,110 7,960 2,620 2,320 1,260 880 1,280 2,010

24 2,430 2,120 e851 e887 e1,150 7,340 2,570 2,300 1,230 892 1,270 2,100

25 2,130 2,150 €880 e870  el1,170 6,790 2,550 2,300 1,180 970 1,270 2,280

26 1,740 2,100 €935 e841  el1,180 6,290 2540 2,330 1,100 969 1,260 2,440

27 1,480 1,910 €942 e777  el,190 5,800 2,540 2,360 1,070 1,030 1,270 2,600

28 1,270 1,790 €922 e761 €1,200 5,330 2,510 2,360 1,040 955 1,260 e2,720

29 1,140 1,730 €907 e796 - 4,950 2,490 2,320 1,010 923 1,250 e2,710

30 1,260 1,690 €908 e827 --- 4,690 2,490 2,270 1,000 924 1,250 2,530

31 2,630 €901 e841 4,470 -- 2,180 922 1,270

Total 37,931 66,980 28,788 26,808 25,142 158,620 97,920 79,150 41,340 32,085 38,771 62,170

Mean 1,224 2,233 929 865 898 5,117 3,264 2553 1,378 1,035 1,251 2,072

Max 2,630 5,270 1,660 910 1,200 12,100 4,260 2,970 2,100 1,220 1,570 3,030

Min 600 1,310 614 761 755 1,210 2,490 2,180 1,000 758 933 1,300

Ac-ft 75,240 132,900 57,100 53,170 49,870 314,600 194,200 157,000 82,000 63,640 76,900 123,300

STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1975 - 2010, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Mean 541 490 401 386 430 1,275 2,399 1,542 1,449 1,097 633 544

Max 1,849 2,233 932 938 1,058 5,234 9,864 3,925 4,568 3,034 2,674 2,135

(WY) (2009) (2010)  (1999) (2006)  (1998)  (2009)  (1997)  (1997)  (2007)  (2005)  (1993)  (1993)
Min 2.02 0.00 0.00 4.95 14.0 75.9 165 22.0 86.4 73.4 35.6 12.6

(WY) (1977)  (1977)  (1977) (1977) (1977) (1977)  (1977)  (1977) (1977) (1977) (1977)  (1976)
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SUMMARY STATISTICS
Calendar Year 2009 Water Year 2010 Water Years 1975 - 2010

Annual total 823,825 695,705

Annual mean 2,257 1,906 933

Highest annual mean 2,199 2009
Lowest annual mean 53.1 1977
Highest daily mean 22,700 Mar 26 12,100 Mar 18 22,700 Mar 26, 2009
Lowest daily mean 400 Sep 28 600 Oct 1 0.00 Oct 26, 1976
Annual seven-day minimum 456 Sep 25 693 Dec 13 0.00 Oct 26, 1976
Maximum peak flow 412,200 Mar 19 23,700 Mar 26, 2009
Maximum peak stage P36.49 Mar 19 39.04 Mar 26, 2009
Annual runoff (ac-ft) 1,634,000 1,380,000 675,700

10 percent exceeds 5,640 3,370 2,180

50 percent exceeds 1,150 1,290 531

90 percent exceeds 654 830 116

& Gage height, 36.15 ft.
Backwater from Red River.
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WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010
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GAGE HEIGHT, FEET

DAILY MEAN VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 19.93 12.81 11.63 11.86 13.38 24.97 15.97 14.44 11.53 11.31 12.06
2 22.67 12.76 11.50 11.84 13.35 24.30 16.22 14.31 11.57 11.40 12.08
3 23.51 12.70 11.40 11.84 13.40 23.69 16.39 14.23 11.57 11.44 12.14
4 11.79 22.71 12,51 11.45 11.84 13.54 23.14 16.40 1411 11.70 11.50 12.15
5 11.72 20.35 12.03 11.53 11.85 13.88 22.66 16.29 13.71 11.77 11.74 12.14

6 11.48 17.35 11.83 11.60 11.87 14.34 22.23 16.11 13.16 11.86 11.81 12.15

) 11.44 14.86 11.67 11.70 11.90 14.61 21.85 16.05 12.58 11.86 11.81 12.21
8 12.34 13.50 11.55 11.66 11.96 14.74 21.49 16.24 12.35 11.87 11.81 12.27
9 12.95 11.71 11.61 12.00 14.83 21.08 16.68 12.27 11.90 11.80 12.38
10 11.85 12.66 11.55 11.58 11.99 14.96 20.52 16.70 12.19 11.88 11.80 12.81
11 11.41 12.47 11.45 11.93 15.29 19.79 16.46 12.10 11.85 11.79 14.02
12 11.14 12.34 11.27 11.64 11.85 16.69 19.04 16.43 11.89 11.81 11.90 15.72
13 10.99 12.28 11.30 11.67 11.86 19.03 18.38 16.73 11.83 11.79 12.11 16.76
14 10.90 12.23 11.45 11.68 11.90 22.27 17.98 17.13 11.71 11.82 12.47 16.98
15 10.88 12.23 11.63 11.69 11.93 26.03 17.88 17.48 11.67 11.75 12.74 16.43
16 10.95 12.23 11.65 11.68 - 30.44 17.74 17.45 11.96 11.69 12.65 15.45
17 11.60 12.18 11.61 11.68 11.84 33.96 17.50 17.07 12.20 11.52 12.45 14.74
18 12.00 12.15 11.62 11.69 11.91 35.63 17.21 16.57 12.04 11.28 12.27 14.80
19 11.85 12.18 11.48 11.66 11.97 36.38 16.95 16.10 11.87 11.04 12.14 15.02
20 11.58 12.17 11.39 11.65 12.10 36.24 16.77 15.73 11.88 10.94 12.08 14.95
21 11.43 12.30 11.31 11.67 12.47 35.43 16.62 15.48 12.03 10.96 12.05 14.66
22 12.21 12.95 11.28 11.70 12.88 34.43 16.47 15.31 12.03 11.12 12.02 14.32
23 14.64 13.60 11.27 11.75 13.11 33.45 16.31 15.21 11.97 11.20 12.02 14.14
24 15.34 13.88 11.27 11.75 13.22 32.46 16.15 15.12 11.90 11.23 12.00 14.42
25 14.39 13.96 11.34 11.78 13.28 31.45 16.07 15.13 11.81 11.39 11.99 15.07
26 13.26 13.82 11.62 11.76 13.30 30.42 16.06 15.24 11.66 11.39 11.98 15.66
27 12.59 13.37 11.66 11.74 13.36 29.34 16.03 15.37 11.59 11.50 11.99 16.07
28 12.12 13.09 11.66 11.69 13.40 28.25 15.93 15.37 11.52 11.35 11.97 16.31
29 11.84 12.96 11.65 11.67 27.24 15.88 15.23 11.47 11.29 11.95 16.28
30 12.06 12.88 11.63 11.82 26.40 15.88 15.02 11.45 11.29 11.95 15.99

k]| 15.35 11.63 11.86 25.68 --- 14.70 --- 11.29 12.00

Mean - 1453 1169  -- 2411 1889 1604 1233 1152 1197 1434
Max 23.51 12.81 36.38 24.97 17.48 14.44 11.90 12.74 16.98
Min 12.15 11.27 13.35 15.88 14.70 11.45 10.94 11.31 12.06
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WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water year 1976 to current year.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010
Part 1 of 5

[ANC, acid neutralizing capacity; CaC03, calcium carbonate; Si02, silicon dioxide; ft3/s, cubic feet per second; mg/L, milligrams per liter; °C, degrees
Celsius; uS/cm, microsiemens per centimeter; pg/L, micrograms per liter; <, less than]

Dissolved
Specific solids,
conduc Specific water,
tance, conduc filtered,
pH, water, pH, water,  water, tance, sum of
Tempera Discharge, unfiltered, unfiltered, unfiltered, water, Tempera constituen Dissolved
ture, instanta field, laboratory, laboratory, unfiltered, ture, ts, solids,
Sample air, neous, standard standard pS/cmat pS/cm at water, milligrams water, tons
Date start time °C fté/s units units 25°C 25°C °C per liter per day
(00020) (00061) (00400) (00403) (90095) (00095) (00010) (70301) (70302)
03-21-2010 0840 1.0 9,550 8.0 7.6 394 386 1.2 244 6,290
08-02-2010 1120 -- 928 8.4 8.4 443 429 26.1 275 689

WATER-QUALITY DATA
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Part 2 of 5

[ANC, acid neutralizing capacity; CaC03, calcium carbonate; Si02, silicon dioxide; ft3/s, cubic feet per second; mg/L, milligrams per liter; °C, degrees
Celsius; uS/cm, microsiemens per centimeter; pg/L, micrograms per liter; <, less than]

ANC,
Sodium water,
fraction of unfiltered,
cations, fixed
water, endpoint
Magne Sodium  percentin (pH 4.5)
Hardness, Calcium, sium, Potassium, adsorption equiva Sodium, ftitration, Chloride,
water, water, water, water, ratio, lents of water, laboratory, water,
Sample mg/Las filtered, filtered, filtered, water, major filtered, mg/Las filtered,
Date starttime  CaC03 mg/L mg/L mg/L number cations mg/L CaC03 mg/L
(00900) (00915) (00925) (00935) (00931) (00932) (00930) (90410) (00940)
03-21-2010 0840 160 36.3 16.8 5.44 4 13 10.7 106 8.73
08-02-2010 1120 226 42.2 29.4 3.63 3 9 9.80 190 9.17

WATER-QUALITY DATA
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Part 3 of 5

[ANC, acid neutralizing capacity; CaC03, calcium carbonate; Si02, silicon dioxide; ft3/s, cubic feet per second; mg/L, milligrams per liter; °C, degrees
Celsius; uS/cm, microsiemens per centimeter; yg/L, micrograms per liter; <, less than]

Silica,
Fluoride, water, Sulfate, Aluminum, Barium, Beryllium, Cadmium, Chromium, Copper,
water, filtered, water, water, water, water, water, water, water,
Sample filtered, mg/Las  filtered, filtered, filtered, filtered, filtered, filtered, filtered,
Date start time mg/L Si02 mg/L pa/L ng/L pa/L ng/L pa/L ng/L
(00950) (00955) (00945) (01106) (01005) (01010) (01025) (01030) (01040)
03-21-2010 0840 15 11.8 70.3 <50 31 <5.00 <5.00 <5.0 <5.0
08-02-2010 1120 .09 13.4 26.0 <50 50 <5.00 <5.00 <5.0 <5.0
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WATER-QUALITY DATA
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Part 4 of 5
[ANC, acid neutralizing capacity; CaC03, calcium carbonate; Si02, silicon dioxide; ft3/s, cubic feet per second; mg/L, milligrams per liter; °C, degrees
Celsius; uS/cm, microsiemens per centimeter; yg/L, micrograms per liter; <, less than]
Manga
Iron, Lead, nese, Nickel, Silver, Thallium, Zinc, Antimony, Arsenic,
water, water, water, water, water, water, water, water, water,
Sample filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
Date start time ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L
(01046) (01049) (01056) (01065) (01075) (01057) (01090) (01095) (01000)
03-21-2010 0840 <50 <5.00 33.0 <5.0 <5.0 <5.00 12.6 <5.00 <5.0
08-02-2010 1120 <50 <5.00 <10.0 <5.0 <50 <5.00 <5.0 <5.00 <5.0

WATER-QUALITY DATA
WATER YEAR OCTOBER 2009 TO SEPTEMBER

2010

Part 5 of 5

[ANC, acid neutralizing capacity; CaC03, calcium
carbonate; Si02, silicon dioxide; ft3/s, cubic feet per
second; mg/L, milligrams per liter; °C, degrees
Celsius; pS/cm, microsiemens per centimeter; pg/L,
micrograms per liter; <, less than]

Boron,  Selenium,
water, water,
Sample filtered, filtered,
Date start time pg/L ng/L
(01020) (01145)
03-21-2010 0840 <50 <5.0
08-02-2010 1120 <50 <5.0




