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Water-Data Report 2011
04293900 HUNGERFORD BR @ HIGHGATE RD NR HIGHGATE CENTER, VT

Richelieu Basin
Missisquoi Subbasin

LOCATION.--Lat 44°55'06", long 73°03'20" referenced to North American Datum of 1983, Franklin County, Hydrologic Unit 02010007, on left bank, 40 ft
downstream of Highgate Road (VT 207), 0.2 mi southwest of Cook Road and Highgate Road (VT 207) intersection, 0.8 mi southwest of Brosseau Road
and Highgate Road (VT 207) intersection at Highgate Falls, 1.0 mi upstream from mouth at Missisquoi River, 1.0 mi northeast of Town Highway 19 and
Highgate Road (VT 207) intersection, and 1.5 mi southwest of Lamkin Road, St. Armand Road, and VT Route 78 (VT 78/207) intersection in Highgate
Center.

DRAINAGE AREA.--18.6 mi2.

SURFACE-WATER RECORDS
PERIOD OF RECORD.--September 3,2009 to September 30,2011.
GAGE .--Water-stage recorder. Elevation of gage is 270 ft above sea level, from topographic map.
COOPERATION.--New England Interstate Water Pollution Control Commission
REMARKS.--Records good except those below 1.0 ft3/s, estimated daily discharges, and the period of March 25 to May 17, which are poor.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,360 ft3/s, Apr. 27, gage height, 6.02 ft; minimum discharge, 0.04 ft%/s, Aug. 9, gage height, 0.06
ft.

U.S. Department of the Interior Suggested citation: U.S. Geological Survey, 2012, Water-resources data for the United States, Water
. Year 2011: U.S. Geological Survey Water-Data Report WDR-US-2011, site 04293900, accessed at
U:S. Geological Survey http://wdr.water.usgs.gov/wy2011/pdfs/04293900.2011 pdf


http://wdr.water.usgs.gov/
http://waterdata.usgs.gov/nwis/nwisman/?site_no=04293900&agency_cd=USGS
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DISCHARGE, CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

DAILY MEAN VALUES
[e, estimated)]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 355 42 104 €130 e5.7 el8 42 37 27 3.9 0.23 5.9
2 130 27 252 301 e5.6 eld 57 28 19 3.1 0.14 4.2
3 39 20 67 77 e5.9 el2 55 103 16 2.2 0.11 3.1
4 20 20 42 42 e5.7 el0 59 428 14 2.9 0.10 2.5
5 14 126 30 e24 €6.2 e25 275 179 13 2.1 0.08 60
6 15 72 e22 e22 €6.5 €158 150 110 13 4.8 0.07 128
7 67 38 €20 €20 e7.0 €90 57 56 10 5.9 0.06 47
8 50 76 el9 el5 €6.8 e70 46 36 8.9 2.8 0.05 44
9 48 178 el8 el3 €6.5 €60 43 26 9.5 2.4 0.05 23
10 23 67 el7 el2 €6.2 e45 56 23 7.8 1.7 0.08 11
1 20 40 el8 ell €6.3 €94 350 18 7.4 1.3 0.09 7.8
12 14 29 e35 el0 €6.6 €194 120 16 5.6 2.0 0.13 6.3
13 12 24 452 11 €6.4 el27 100 13 5.8 1.8 0.10 5.0
14 10 21 €92 10 e7.1 e75 103 14 5.2 1.6 0.08 23
15 158 21 eb4 el0 e7.4 eb5 55 149 4.0 1.3 0.07 30
16 451 18 e50 10 €9.0 e56 40 262 3.4 0.95 0.15 33
17 74 37 e37 €9.0 el12 €96 91 165 2.7 0.79 0.44 14
18 41 36 €28 8.3 €26 €343 65 61 48 0.65 0.24 9.2
19 26 21 e24 8.8 €95 el65 39 45 13 0.58 0.12 7.3
20 19 17 23 e8.5 €80 €93 131 64 6.3 0.50 0.09 8.9
21 44 13 21 e8.2 eb5 e72 80 134 4.6 0.40 0.08 10
22 44 16 e20 €8.0 e35 e85 45 43 3.7 0.32 0.11 7.8
23 24 44 €20 e7.7 e27 €66 34 27 4.6 0.22 0.15 11
24 17 35 el9 e7.0 e22 €50 31 20 5.0 0.16 0.12 24
25 23 17 el8 €6.8 el6 37 23 15 5.6 0.16 0.08 17
26 23 19 el6 €6.6 el3 28 106 54 11 0.33 0.28 10
27 97 18 15 €6.5 ell 22 625 263 5.4 0.56 0.32 7.5
28 51 13 14 €6.5 el0 21 443 429 3.7 0.39 30 7.1
29 29 el12 13 €6.3 19 114 142 3.0 0.35 181 18
30 29 el4 13 €6.2 22 59 71 4.0 0.41 20 143
31 96 el4 e5.9 31 41 0.37 8.9
Total 2,063 1,131 1,587 828.3 506.9 2,253 3,494 3,072 290.2 46.94 243.52 728.6
Mean 66.5 37.7 51.2 26.7 18.1 72.7 116 99.1 9.67 151 7.86 24.3
Max 451 178 452 301 95 343 625 429 48 5.9 181 143
Min 10 12 13 5.9 5.6 10 23 13 2.7 0.16 0.05 2.5
Cfsm 3.58 2.03 2.75 1.44 0.97 3.91 6.26 5.33 0.52 0.08 0.42 1.31
In. 413 2.26 3.17 1.66 1.01 451 6.99 6.14 0.58 0.09 0.49 1.46
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 2009 - 2011, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Mean 374 34.2 41.3 32.1 14.4 68.5 77.8 57.1 9.76 2.08 135 13.3
Max 66.5 37.7 51.2 375 18.1 72.7 116 99.1 9.84 2.64 19.1 24.3
(Wy) (2011)  (2011) (2011) (2010) (2011) (2011) (2011) (2011) (2010) (2010)  (2010)  (2011)
Min 8.31 30.8 315 26.7 10.6 64.3 39.1 15.1 9.67 151 7.86 2.29
(WY) (2010)  (2010) (2010) (2011) (2010) (2010) (2010) (2010) (2011) (2011) (2011) (2010)
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SUMMARY STATISTICS
Calendar Year 2010 Water Year 2011 Water Years 2009 - 2011
Annual total 10,913.12 16,244.46
Annual mean 29.9 445 33.6
Highest annual mean 445 2011
Lowest annual mean 22.7 2010
Highest daily mean 452 Dec 13 625 Apr 27 625 Apr 27,2011
Lowest daily mean 011 Sep 5 0.05 Aug 82 0.05 Sep 13, 2009
Annual seven-day minimum 024 Sep 1 0.07 Aug 5 0.07 Sep 11, 2009
Maximum peak flow b1,360 Apr 27 P1,360 Apr 27, 2011
Maximum peak stage 6.02 Apr27 6.02 Apr27,2011
Instantaneous low flow 0.04 Aug 9 0.04 Aug 92011
Annual runoff (cfsm) 1.61 2.39 1.81
Annual runoff (inches) 21.83 32.49 24.55
10 percent exceeds 66 108 77
50 percent exceeds 12 18 11
90 percent exceeds 1.0 0.43 0.84
a Also August 9.
b From rating curve extended above 420 ft3/s.
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CLIMATOLOGICAL RECORDS
PERIOD OF RECORD.--Precipitation Records: September 2009 to current year. Air Temperature Records: September 2009 to current year.

INSTRUMENTATION.--Precipitation Record:Unshielded, standard 8-in. diameter, tipping-bucket precipitation gage, mounted on top of gage house with the
top of the collector 10 ft above the ground. A snowfall adapter with antifreeze reservoir is used seasonally.

Air Temperature Record:Thermistor and radiation shield mounted on the side of the gage house 6 ft above the ground.

REMARKS.--Precipitation records for November 23 to April 14 may be less accurate than other periods (snowfall adapter and antifreeze reservoir in use
which may delay the measurement of precipitation). Air temperature records are considered fair.

PRECIPITATION, TOTAL, INCHES
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

DAILY SUM VALUES

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 1.12 0.00 --- 0.05 0.00 0.05 0.06 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 --- 0.15 0.82 0.00 0.10 0.00 0.02 0.00 0.01 0.00
3 0.00 0.00 0.02 0.00 0.14 0.00 0.02 1.21 0.00 0.44 0.00 0.00
4 0.00 0.36 0.02 0.00 0.00 0.03 0.34 0.74 0.00 0.00 0.00 0.25
5 0.00 0.41 0.01 0.01 0.43 0.08 0.50 0.28 0.00 0.00 0.00 1.36
6 0.43 0.00 0.27 0.00 0.56 0.66 0.03 0.00 0.00 0.67 0.00 0.39
7 0.28 0.00 0.19 0.00 0.02 1.16 0.04 0.00 0.00 0.00 0.01 0.21
8 0.20 0.79 0.01 0.06 0.13 0.08 0.01 0.00 0.00 0.00 0.00 0.05
9 0.00 0.04 0.00 0.03 0.06 0.01 0.01 0.00 0.14 0.14 0.35 0.01
10 0.00 0.00 0.01 0.00 0.04 0.17 0.36 0.00 0.00 0.00 0.01 0.00
1 0.00 0.00 0.05 0.00 0.00 0.22 1.17 0.00 0.07 0.21 0.03 0.00
12 0.00 0.00 0.29 0.12 0.00 0.18 0.00 0.00 0.17 0.19 0.00 0.00
13 0.00 0.00 0.68 0.06 0.01 0.09 0.33 0.00 0.00 0.17 0.00 0.43
14 0.03 0.00 0.11 0.00 0.02 0.05 0.09 0.48 0.00 0.00 0.10 0.00
15 2.15 0.05 0.02 0.09 0.04 0.00 0.00 1.00 0.00 0.01 0.26 0.50
16 0.11 0.05 0.17 0.02 0.00 0.06 0.06 0.59 0.00 0.00 0.18 0.00
17 0.01 0.16 0.22 0.00 0.10 0.08 0.34 0.02 0.00 0.00 0.01 0.00
18 0.00 0.00 0.00 0.17 0.17 0.06 0.00 0.00 1.27 0.00 0.00 0.00
19 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.01
20 0.00 0.00 0.00 0.06 0.00 0.00 0.63 0.34 0.00 0.00 0.00 0.27
21 0.48 0.00 0.01 0.13 0.00 0.21 0.00 0.01 0.00 0.00 0.83 0.01
22 0.00 0.22 0.23 0.00 0.00 0.05 0.00 0.00 0.06 0.00 0.00 0.25
23 0.00 0.30 0.00 0.03 0.02 0.05 0.03 0.20 0.01 0.00 0.03
24 0.08 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.00 0.00 0.35
25 0.14 --- 0.00 0.00 0.02 0.02 0.02 0.00 0.56 0.01 0.29 0.00
26 0.00 --- 0.00 0.08 0.03 0.01 1.61 1.10 0.00 0.28 0.00 0.01
27 0.64 --- 0.00 0.00 0.13 0.01 0.18 1.20 0.00 0.00 0.00 0.00
28 0.00 0.06 0.05 0.26 0.00 1.29 0.29 0.00 0.00 3.69 0.00
29 0.04 0.00 0.00 0.00 0.00 0.11 0.22 0.02 0.01 1.40
30 0.45 0.06 0.00 0.03 0.00 0.00 0.04 0.18 0.00 0.03

k]| 0.16 --- 0.00 0.00 --- 0.00 --- 0.00 --- 0.00 0.00 ---
Total 6.32 --- --- 1.12 3.01 3.33 7.24 7.49 2.78 2.33 5.78 5.56




04293900 HUNGERFORD BR @ HIGHGATE RD NR HIGHGATE CENTER, VT—Continued

Water-Data Report 2011

TEMPERATURE, AIR, DEGREES FAHRENHEIT

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December January

1 60.1 53.5 57.3 40.9 34.3 37.1 56.2 324 46.8 50.9 36.7 43.3
2 53.5 404 48.5 40.7 245 344 40.2 30.8 34.6 48.6 28.3 37.2
3 57.2 32.8 435 50.6 21.3 32.0 354 29.3 32.7 30.1 21.9 26.4
4 61.7 33.9 475 45.2 27.8 40.4 29.4 24.6 26.8 29.1 17.9 24.8
5 72.0 44.2 55.4 40.2 36.6 38.9 25.9 21.8 23.9 25.9 133 22.0
6 54.4 46.7 51.1 40.0 31.8 36.6 24,5 20.9 22.3 27.0 7.1 16.8
7 60.4 48.1 51.2 40.1 27.8 33.6 24.1 18.9 21.6 28.1 11.2 215
8 54.4 48.6 514 35.4 29.9 32.1 19.1 15.2 17.3 24.6 15.3 19.8
9 51.6 334 43.8 41.2 35.1 38.2 16.0 9.5 134 24.5 18.0 21.8
10 59.5 30.1 435 45.8 29.8 36.6 24.7 -5.0 12.8 19.3 15.8 175
1" 56.5 34.9 44.1 47.7 23.1 325 34.1 24.7 30.0 24.7 7.8 16.9
12 53.6 28.8 39.7 58.0 22.8 345 48.0 22.6 36.2 20.7 5.8 16.2
13 60.2 33.8 43.8 57.5 22.8 355 44.3 155 30.6 20.0 133 17.2
14 64.8 36.7 50.9 64.3 26.1 43.3 175 4.4 12.1 19.3 115 15.0
15 48.8 38.5 43.7 50.6 30.6 43.2 14.0 7.1 11.7 25.2 -0.2 145
16 49.6 41.1 447 59.0 30.3 42.4 22.5 10.7 15.6 23.8 2.1 13.9
17 53.9 32.5 44.3 57.4 39.8 48.8 25.2 2.3 13.0 13.3 -16.4 -1.3
18 50.9 375 44.0 435 34.8 39.3 329 12.3 25.0 339 4.7 25.3
19 52.8 27.2 40.9 34.9 23.1 30.3 321 8.3 195 311 14.4 20.2
20 60.5 422 495 423 26.6 35.6 21.2 17.2 194 21.9 10.9 14.1
21 51.7 38.6 45.2 34.3 18.9 26.3 25.3 21.2 23.6 17.1 6.3 134
22 44.2 35.1 38.3 51.2 29.6 44.8 28.5 24.1 26.2 19.9 -12.0 1.8
23 459 27.7 35.7 56.9 414 51.1 27.9 21.7 26.0 0.6 -18.8 -5.8
24 423 27.2 36.5 414 255 31.8 25.4 -1.3 14.2 4.2 -31.0 -13.1
25 60.2 36.2 48.2 27.3 135 22.6 17.7 -4.0 5.6 20.8 -3.8 12.1
26 75.6 49.9 61.2 404 27.3 33.8 15.6 -6.3 7.1 345 13.1 20.9
21 72.9 50.3 61.0 33.7 19.0 29.6 14.0 1.7 10.9 27.4 134 20.2
28 65.1 50.3 55.9 33.8 18.7 29.0 24.7 8.7 16.5 36.5 13.8 24.6
29 50.3 35.8 447 46.0 26.3 329 28.7 8.2 22.7 26.6 155 214
30 43.1 30.7 37.9 494 26.3 39.9 38.0 16.1 27.1 19.2 6.5 12.9
3 37.6 329 34.9 46.1 33.1 39.1 13.2 -4.9 1.2
Month 75.6 27.2 46.4 64.3 135 36.2 56.2 -6.3 22.1 50.9 -31.0 16.5
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TEMPERATURE, AIR, DEGREES FAHRENHEIT

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May
1 13.9 -1.0 6.0 34.0 16.3 24.0 38.7 30.8 339 72.0 33.6 53.3
2 17.8 2.1 13.0 32.6 7.1 24.1 50.4 30.2 38.8 69.2 45.6 58.6
3 26.7 5.4 145 18.7 -11.4 4.5 48.0 29.0 37.8 57.1 47.0 50.2
4 28.1 10.0 19.8 38.9 -5.7 21.3 52.3 26.8 38.7 47.6 424 45.2
5 40.1 16.7 29.2 474 34.8 41.3 56.0 33.8 41.8 43.3 39.3 41.0
6 34.1 25.4 29.8 47.3 20.9 328 40.7 24.3 33.8 60.8 38.7 50.0
7 36.3 30.0 328 22.7 10.3 19.3 47.4 19.7 328 64.6 41.7 54.2
8 32.2 -4.3 154 27.6 -8.0 10.1 57.0 21.2 375 64.4 46.6 54.5
9 24.8 -7.8 15.2 34.2 -3.3 18.4 60.2 30.1 46.5 66.3 47.8 55.6
10 19.0 -3.2 12.1 41.3 29.3 35.6 66.0 318 50.2 67.0 36.9 52.9
1" 24.6 1.0 12.8 50.5 34.2 42.1 69.7 48.9 57.8 73.0 43.7 56.4
12 325 4.2 23.1 38.1 31.9 354 60.1 38.7 48.2 73.2 40.9 58.0
13 35.8 8.7 23.8 36.6 30.4 34.0 46.2 36.8 42.1 81.9 46.2 65.8
14 429 18.8 343 35.7 16.6 27.8 47.8 328 41.3 65.6 54.2 59.0
15 195 -7.8 5.0 47.9 11.7 29.0 40.8 25.2 316 54.6 46.6 49.9
16 34.6 -9.7 17.3 414 34.2 38.0 47.0 26.1 36.7 51.2 46.1 48.7
17 53.2 254 374 57.5 30.5 43.1 49.3 37.0 435 63.8 47.6 53.4
18 57.6 334 45.8 54.1 34.4 45.0 455 34.0 38.5 71.7 49.8 60.9
19 34.3 12.9 213 355 20.9 29.2 51.2 28.6 39.6 81.8 57.7 65.8
20 20.3 9.8 13.8 425 15.8 28.2 51.7 345 433 73.4 54.2 63.0
21 13.9 -4.4 9.6 37.7 27.2 33.0 43.6 30.4 37.1 74.3 56.5 63.0
22 20.8 -145 1.7 38.6 27.7 334 56.5 24.8 40.1 74.7 53.4 65.3
23 30.6 -13.8 5.9 334 19.6 24.9 54.9 32.7 454 73.2 59.0 65.1
24 375 -6.0 19.3 30.1 14.8 24.1 59.4 375 49.9 75.8 59.5 67.7
25 30.0 20.4 26.6 311 22.8 26.5 61.7 36.2 50.1 67.9 50.2 57.6
26 23.4 -1.9 124 30.7 19.8 25.1 56.3 49.7 52.6 78.7 50.7 64.2
21 36.2 125 21.4 30.0 16.4 23.8 84.7 54.8 69.1 60.0 52.2 54.4
28 36.4 26.6 32.8 30.3 22.5 25.7 74.7 52.7 66.1 75.1 52.2 63.7
29 41.0 23.7 30.5 58.3 46.9 51.8 76.7 63.5 70.3
30 494 24.9 34.6 62.5 38.7 495 79.7 59.0 69.6
3 53.7 24.6 385 89.2 57.6 71.4
Month 57.6 -145 19.7 57.5 -11.4 29.1 84.7 19.7 44.2 89.2 33.6 58.3
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TEMPERATURE, AIR, DEGREES FAHRENHEIT

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September

1 88.8 65.1 77.5 76.0 59.5 66.5 91.1 58.6 74.0 84.5 53.5 66.3
2 66.8 49.2 57.1 87.4 57.0 72.4 78.3 58.2 67.6 83.3 61.1 72.6
3 68.3 49.7 57.3 85.5 64.9 74.7 81.8 53.4 67.2 86.5 70.0 4.7
4 73.1 40.2 56.4 87.0 61.3 73.2 83.2 59.6 68.8 85.2 68.3 75.3
5 67.4 46.2 58.0 87.9 57.6 73.1 88.0 56.5 71.1 69.9 59.8 65.8
6 82.6 47.6 64.6 82.7 64.3 70.8 89.0 59.5 75.3 68.4 54.9 60.2
7 89.0 52.9 69.7 76.0 56.0 67.7 89.3 68.1 75.3 64.5 53.9 58.9
8 91.7 59.0 76.2 85.8 51.4 69.1 82.8 60.5 72.0 72.2 58.3 63.8
9 82.6 61.7 72.1 78.3 59.6 67.0 85.5 55.1 69.4 77.6 55.3 64.4
10 75.0 58.3 64.8 85.8 56.9 71.3 82.8 63.0 71.6 67.6 44.3 56.0
1" 69.3 56.3 60.5 89.4 70.1 78.6 75.6 63.2 67.8 78.2 40.8 59.4
12 64.4 54.2 59.1 86.0 68.5 74.5 80.5 58.2 67.2 83.5 61.1 69.8
13 62.7 54.4 59.5 78.4 58.6 67.0 88.3 54.6 69.8 82.1 58.2 69.9
14 71.6 49.1 59.5 80.5 52.2 65.7 85.7 63.0 71.9 71.6 53.0 61.6
15 83.8 49.9 65.5 84.0 53.5 68.0 69.3 62.2 65.6 56.6 46.8 52.3
16 92.2 55.5 72.6 90.6 53.7 70.7 77.8 59.2 66.3 55.8 38.8 47.7
17 76.6 58.7 68.9 89.8 57.2 75.3 83.9 50.1 65.7 66.2 34.0 48.2
18 79.4 60.8 68.8 84.4 67.3 75.2 87.9 55.2 71.3 69.0 39.7 52.3
19 745 45.9 62.5 85.6 60.8 715 88.3 63.9 74.0 713 40.3 54.8
20 78.5 479 63.2 91.1 57.7 75.7 91.6 58.5 735 70.6 53.3 59.0
21 82.2 51.2 67.5 95.1 76.5 84.0 76.4 64.0 69.3 78.3 47.2 61.8
22 80.4 51.8 65.3 93.3 72.2 83.0 72.5 55.6 63.8 76.5 60.0 68.3
23 79.7 61.0 67.5 914 70.4 80.1 77.6 50.8 64.2 75.7 54.5 65.6
24 70.1 60.7 64.2 824 58.2 70.6 81.5 59.2 71.2 74.0 63.7 67.7
25 76.4 60.0 66.0 77.6 53.1 66.2 78.9 64.8 713 80.6 55.1 66.5
26 75.2 60.5 67.5 79.8 59.3 68.3 76.5 58.5 64.8 78.4 49.9 61.2
21 87.1 54.2 69.0 78.7 56.8 65.8 814 55.9 67.1 82.8 49.6 63.9
28 84.0 57.6 715 90.8 55.1 71.3 63.6 56.1 61.2 74.8 60.8 66.8
29 72.9 57.3 66.4 82.2 61.6 72.2 74.1 52.4 61.2 67.2 58.1 63.5
30 68.5 57.0 61.1 81.0 57.9 68.8 77.4 50.3 63.7 70.7 55.3 60.8

3 85.4 52.5 68.6 76.2 52.3 64.4
Month 92.2 40.2 65.3 95.1 51.4 718 91.6 50.1 68.6 86.5 34.0 62.6

Max Min Mean
Year 95.1 -31.0 45.2




