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Streamflow Statistics for the Narraguagus River at 
Cherryfield, Maine
by Robert W. Dudley and Joseph P. Nielsen

ABSTRACT

Streamflow data have been collected for the Nar-
raguagus River from 1948 to the present (2000) at the 
U.S. Geological Survey (USGS) streamgaging station 
at Cherryfield, Maine. This report describes a study 
done by the USGS to determine streamflow statistics 
using the streamflow record at the Narraguagus River 
station for use in total water use management plans 
implemented by State and Federal agencies.   Because 
the effect of changes in irrigation practices from 1993 
to the present on streamflow in the Narraguagus basin 
is unknown and potentially significant, streamflow 
data after December 1992 were not used in the determi-
nation of the streamflow statistics. For the period 1948-
92, monthly median streamflows range from 93.0 ft3/s 
(August) to 1,000 ft3/s (April). The median streamflow 
for the selected period of record for all days (1948-92) 
is 302 ft3/s. 

INTRODUCTION

In 1997, the State of Maine developed a conser-
vation plan for Atlantic salmon in seven rivers in 
Maine (Maine Atlantic Salmon Task Force, 1997). As 
part of its implementation, the plan called for the devel-
opment of total water use management plans for each 
of the river basins.

The only source of long-term hydrologic data in 
the Narraguagus River basin on which to base water 
use management plans is a U.S. Geological Survey 
(USGS) stream-gaging station on the Narraguagus 
River at Cherryfield (station 01022500), which has 
been operated since March 1948. As of the writing of 
this report, this gaging station is in operation. 

This report describes a study done by the USGS 
to determine streamflow statistics using the streamflow 
record at the Narraguagus River station.

PHYSICAL SETTING

The Narraguagus River basin is in eastern Maine 
along the coast of the Atlantic Ocean (figure 1). Drain-
ing an area of 227 mi2, the river flows predominately 
from north to south beginning at Eagle Lake (elevation 
406 ft) in the civil division T34 MD. The basin is 
bounded to the east by the Pleasant and Machias River 
basins and to the west by the Union River basin. 
Largely unsettled, the basin is made up primarily of 
forest, blueberry barrens, lakes, ponds, and heath. The 
average annual temperature is 42°F and ranges from an 
average of 18° F in January to 64°F in July (U.S. 
Department of Commerce, National Oceanic and 
Atmospheric Administration, 1996). The average 
annual precipitation is 49 in. and is fairly evenly dis-
tributed throughout the year.

Monthly median streamflows in the Narraguagus 
River, as recorded by the USGS streamgaging station 
at Cherryfield, show a seasonal distribution common in 
Maine (figure 2). High flows typically occur in early 
spring and late fall, and low flows generally occur in 
the summer and early fall.

STREAMFLOW STATISTICS

Various streamflow statistics were computed for 
the Narraguagus River at Cherryfield using daily mean 
flow data. Median, mean, harmonic mean, and geomet-
ric mean flows (table 1) were computed for each month 
and for the period of record using methods defined in 
Helsel and Hirsch (1992). In addition, flow-duration 
curves and selected duration statistics were computed 
for each month and for the entire selected record. A 
flow-duration curve indicates the amount of time, in 
percent, that a given streamflow is equaled or exceeded 
for the time period in question. For example, the 
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Table 1.  Streamflow statistics for the Narraguagus River at Cherryfield, Maine for the period 1948-92

Period
Median streamflow in 
cubic feet per second

Mean streamflow in cubic 
feet per second

Harmonic mean 
streamflow in cubic feet 

per second

Geometric mean 
streamflow in cubic feet 

per second

January 335 497 287 366

February 315 473 273 350

March 470 705 384 508

April 1000 1220 924 1052

May 534 693 484 563

June 244 344 221 268

July 132 187 117 142

August 93.0 142 83.5 105

September 95.0 172 78.4 106

October 177 279 125 182

November 422 589 280 406

December 426 644 353 464

Entire selected 
record

302 494 184 300
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Figure 2. Median streamflows for the Narraguagus River at Cherryfield, Maine for the period 1948-92.
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August flow duration curve illustrates the amount of 
time that various flows are equaled or exceeded for all 
recorded streamflows occurring in the month of August 
during the selected period of record. Likewise, the 
flow-duration curve for the entire selected period of 
record is computed using all recorded streamflows for 
all days of the year.

Effects on streamflow of the Narraguagus River 
due to agriculture (irrigation), sylvaculture, impound-
ments, and other land uses were not investigated in 
detail due to a lack of historical information about these 
practices in the basin. It is known, however, that irriga-
tion for blueberry growing has been practiced in the 
Narraguagus basin since the 1950’s. An effort was 
made to obtain the longest period of streamflow record 
available that was not significantly affected by irriga-
tion withdrawal with which to determine streamflow 
statistics. Streamflow statistics determined using 
streamflow record significantly affected by withdrawal 
(particularly during the summer months) could bias 
water management guidelines set by State and Federal 
agencies.

Historical withdrawal information provided by 
blueberry growers operating in the Narraguagus basin, 
while insufficient to perform a detailed statistical anal-
ysis of the effects on streamflow in the Narraguagus 

River, provides a basis for choosing an appropriate 
period of record for computing streamflow statistics. 
Qualitative evaluation of these data imply that the 
impact of withdrawal prior to 1993 could be considered 
minor for purposes of computing streamflow statistics 
for this report. Because the effect of changes in irriga-
tion practices from 1993 to the present on the stream-
flow is unknown and potentially significant, 
streamflow data after 1992 were not used in the deter-
mination of streamflow statistics in this report.

Monthly flow-duration curves and selected flow-
duration statistics for the period 1948-92 are shown in 
the graphs and tables in Figures 3-14 in the appendix of 
this report. A similar curve and statistics for the entire 
selected record are shown in Figure 15.
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Figures 3-15: Flow-Duration Curves and Statistics

                                                              

                                    APPENDIX
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Figure 3. Flow-duration curve and flow-duration statistics for January based on historical period of record, March 1948 
through December 1992, for Narraguagus River at Cherryfield, Maine.    
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Figure 4. Flow-duration curve and flow-duration statistics for February based on historical period of record, March 
1948 through December 1992, for Narraguagus River at Cherryfield, Maine.       
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Figure 5. Flow-duration curve and flow-duration statistics for March based on historical period of record, March 1948 
through December 1992, for Narraguagus River at Cherryfield, Maine.
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Figure 6. Flow-duration curve and flow-duration statistics for April based on historical period of record, March 1948 
through December 1992, for Narraguagus River at Cherryfield, Maine.
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Figure 7. Flow-duration curve and flow-duration statistics for May based on historical period of record, March 1948 
through December 1992, for Narraguagus River at Cherryfield, Maine.   
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Figure 8. Flow-duration curve and flow-duration statistics for June based on historical period of record, March 1948 
through December 1992, for Narraguagus River at Cherryfield, Maine.  

Percent of time 
indicated 

streamflow was 
equaled or 
exceeded

Streamflow, in 
cubic feet per 

second

Percent of time 
indicated 

streamflow was 
equaled or 
exceeded

Streamflow, in 
cubic feet per 

second

1 1560 55 224

5 960 60 209

10 643 65 194

15 534 70 180

20 468 75 169

25 403 80 155

30 358 85 141

35 319 90 121

40 289 95 101

45 263 99 80

50 244

1 2 5 10 20 30 40 50 60 70 80 90 95 98 99
PERCENT OF TIME INDICATED STREAMFLOW WAS EQUALED OR EXCEEDED

10

10,000

20

30

40
50

70

100

200

300

400
500

700

1,000

2,000

3,000

4,000
5,000

7,000

ST
R

EA
M

FL
O

W
, I

N
 C

U
B

IC
 F

EE
T 

PE
R

 S
EC

O
N

D

      June



12 Streamflow Statistics for the Narraguagus River at Cherryfield, Maine

Figure 9. Flow-duration curve and flow-duration statistics for July based on historical period of record, March 1948 
through December 1992, for Narraguagus River at Cherryfield, Maine.
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Figure 10. Flow-duration curve and flow-duration statistics for August based on historical period of record, March 1948 
through December 1992, for Narraguagus River at Cherryfield, Maine.  
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Figure 11. Flow-duration curve and flow-duration statistics for September based on historical period of record, March 
1948 through December 1992, for Narraguagus River at Cherryfield, Maine.
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Figure 12. Flow-duration curve and flow-duration statistics for October based on historical period of record, March 
1948 through December 1992, for Narraguagus River at Cherryfield, Maine.
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Figure 13. Flow-duration curve and flow-duration statistics for November based on historical period of record, March 
1948 through December 1992, for Narraguagus River at Cherryfield, Maine.
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Figure 14.  Flow-duration curve and flow-duration statistics for December based on historical period of record, March 
1948 through December 1992, for Narraguagus River at Cherryfield, Maine.
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Figure 15. Flow-duration curve and flow-duration statistics for the entire selected record, March 1948 through Decem-
ber 1992, for Narraguagus River near Cherryfield, Maine.
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