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PREPARATION OF AVERAGE ANNUAL RUNOFF MAP OF THE UNITED STATES, 1951-80

By William R. Krug, Warren A. Gebert, and David }. Graczyk

ABSTRACT

Average annual runoff was computed or esti-
mated for each of the 2,148 hydrologic cataloging
units in the United States and Puerto Rico, for the
period 1951-80. Runoff was computed from the
recorded streamflow at 5,951 U.S. Geological Survey
gaging stations. For the more than 3,000 of these sta-
tions that have incomplete discharge records for
1951-80, the mean runoff was estimated by correla-
tion with nearby stations having complete records.
Runoff from gaged areas was used to compute the
runoff from the hydrologic cataloging units.

These runoff data were used to draw a map de-
picting the amount and variation of runoff throughout
the United States and Puerto Rico. Average annual
runoff varied from less than 0.01 inch in parts of the
Great Basin (Utah, parts of Nevada, Oregon, and
California) to more than 240 inches in southeastern
Alaska.

INTRODUCTION
Background

Runoff is that part of the precipitation that ap-
pears in surface streams. Average annual runoff is
a volume expressed in this study as the average depth
in inches over the drainage area.

Maps of the average annual runoff in the United
States have been prepared for the periods 1921-45
(Langbein, 1949), 1931-60 (Busby, 1966), and
1951-80 (Gebert and others, 1986). The data base for

making these maps has expanded and the data- -

processing methods have been impreved. The period

of the most recent 1951-80 map by Gebert and others
(1986) was selected to coincide with the base period
used by the National Weather Service for computing
mean meteorologic data. Individual State runoff maps
were prepared for the U.S. Geological Survey’s 1985
National Water Summary (U.S. Geological Survey,
1986). These State runoff maps were compiled into a
national runoff map (Gebert and others, 1986).

The surface-water systems of the United States
have been divided into successively smaller
hydrologic units called regions, subregions, ac-
counting units, and cataloging units. (Seaber and
others, 1984). A cataloging unit is a geographic area
representing part or all of a surface-drainage basin,
a combination of drainage basins, or a distinct
hydrologic feature. Almost all cataloging units are
larger than 700 mi?

Purpose and Scope

The purpose of this report is to (1) document the
methods used to compile and process the runoff data
and to prepare the 1951-80 map of Gebert and others
(1986), and (2) present the runoff from each gaging
station used and from each of the 2,148 hydrologic
cataloging units in the country.

One objective of this analysis was to determine
the average runoff near its source, rather than the
cumulative runoff after several sources have con-
tributed runoff to large rivers. This is most important
in arid areas, where significant quantities of water
evaporate after it is first measured as runoff. Also,
some hydrologic cataloging units comprise a closed
basin that has no net runoff when considered as a
whole; but parts of a closed basin may have runoff,
making the average runoff slightly greater than zero,
even if no runoff leaves the unit.
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DATA COMPILATION AND PROCESSING
Information Sources

The primary source of data used to compute runoff
was the streamflow records from U.S. Geological
Survey streamflow-gaging stations. Secondary
sources included previous runoff maps, precipitation-
distribution maps, and topographic maps.

The preferred source of information for computing
average runoff and for preparing the runoff map was
stations with complete records for the period 1951-80,
with no diversions, and with drainage areas no larger
than a single hydrologic cataloging unit. In some
areas of the country, primarily in the eastern States,
enough stations were found that meet these criteria
so that no additional information was needed.

If additional information was needed to define the
areal variation of runoff, stations with no diversions
and shorter periods of record were used. A correlation

procedure (Matalas and Jacobs, 1964) was used to

estimate the average runoff for these stations for the
full period 1951-80.

Where very little information was available from
stations with no diversions, stations with diversions
were used if an estimate could be made of the amount
of the diversion. The observed average discharge was
corrected for the diversion, and the correlation pro-
cedure was used, if necessary, to adjust the mean
discharge to the 1951-80 period.

The difference in average discharge at two sta-
tions on a large river was sometimes used to estimate
the runoff for the area contributing runoff to the reach
between the gages. This method was used carefully,
because small errors in the measurement of discharge
at the two stations could cause large errors in the dif-
ference. This method was used only if the percentage
increase in drainage area between the stations was
large.

Where no satisfactory correlation could be found
to adjust the mean discharge of stations to the full
1951-80 period, the mean discharges for stations with
records less than the full period were used without
adjustment to estimate the runoff.

Finally, no information was available to compute

runoff for some areas. Estimates for such areas were

“and run

\
based on runoff in adjacent areas and on known varia-

tions iq’ precipitation and elevation.

The| number of stations used to determine the
runoff x&\ried throughout the country. In some areas
of the East and Midwest, where there was little areal
variability in runoff, only a few of the best stations
were needed to estimate the runoff. For example, in
Wisconsin, where the average annual runoff ranges
from 10/to 15 in., 89 stations were used. But in moun-
tainous areas of the West, almost every possible sta-
tion was needed to define the areal variation. For ex-
ample, in Washington, where the average annual
runoff ranges from 0.1 to more than 160 in., 300 sta-
tions wgre used.

Data Retrieval

Data were retrieved from the National Water
Data Storage and Retrieval System (WATSTORE)
(Hutchison, 1975) for each State for all stations that
had any recorded streamflow data for the period
1951-80. The data were retrieved in two parts: one
contained the average discharge for each station for
the period 1951-80; the other contained the in-
dividual annual mean discharges for each station. An
additional retrieval was made from the header file to
obtain the name, latitude, longitude, drainage area,
and hydrologic unit code for each of the stations.
These three parts were stored in separate files for
each Stﬁte.

Data Consolidation

The first step in data processing was to combine
the data retrieved into a single file. This involved
counting the number of years of record for each sta-
tion, computing the average runoff, and sorting the
stations by hydrologic cataloging units. Most of the
computations were performed using the P-STAT:
statistical package (Buhler and others, 1983). The
P-STAT program listing used to perform these com-
putations are in Appendix A (at back of report).

Several files, grouped by hydrologic cataloging
unit, were produced during data processing:

(1) A file of all of the pertinent data for each sta-
tion (including hydrologic unit code, station number,
station name, latitude, longitude, State code, drain-
age area, earliest year of record, latest year of record,
number jf years of complete record, mean discharge,
f1).

(2) A file of all stations retrieved (including the
same data as the preceding file, except for the years
of the earliest and latest record).



(3) A file of only those stations for which mean
runoff could be computed (including the same data as
the preceding file).

(4) A file of only those stations from the preceding
file that had a complete record for the period 1951-80
(including the same data as the preceding file).

(5) A file of all stations with computed runoff for
the period, (including only the station name and
number, drainage areas, number of years of record
and the average runoff, in inches).

The last four files contained titles and column
headings for easier reference. The final file was
printed as a worksheet for computing average runoff
by cataloging units. The worksheet contained blank
columns for adjusted runoff, correlation coefficient,
and comments.

Record Extension "

If records for the 30-year period 1951-80 were in-
complete for a needed station, the records were ex-
tended by correlation with a nearby station having
complete records for that period. The method used was
explained by Matalas and Jacobs (1964); equation (34)
(p. E4) of that report can be rewritten as:

Y =y, + blx; — x), 1

where:

y;  is the estimated 30-year mean dis-
charge for the short-term station,

ys is the mean discharge for the short-
term station for its period of
record,

b is the slope of the regression line
between concurrent annual mean
discharges at the short-term and
long-term station,

x; is the 30-year mean discharge for
the long-term station which is
equal to

nyx, + n.x,
xl = -
n, + n,

in Matalas and Jacobs (1964), equation 34, and
x,  is the mean discharge for the long-
term station for the concurrent

period with the short-term station.
This estimate of the long-term mean at the short-
term station will be better, on the average, than the
observed mean for the short period of record if the

following condition is met (Matalas and Jacobs, 1964,
p. E4, equation 38):

Abs(r) > 1/ (N — 2)3,

where:
Abs(r)  is the absolute value of the correlation
coefficient between annual mean dis-
charges at the short-term and long-
term stations, and
N is the number of years of record at the
short-term station.
The minimum acceptable correlation coefficient
needed for various years of record as computed by this
equation is shown in table 1.

Table 1.—Minimum acceptable correlation coefficient for ex-
tending the record mean at a station with less
than 30 years of record

Minimum
Number acceptable
of years correlation
of record coefficient
6 0.50
7 45
8 41
9 .38
10 .35
11 .33
12 .32
13 .30
14 29
15 .28
16 27
17 .26
18 25
19 .24
20 .24
21 .23
22 .22
23 .22
24 21
25 .21
26 .20
27 .20
28 .20
29 .19

Two stations were selected to illustrate the effects
of this correlation procedure. These stations both have
complete records for the period 1951-80. They are
located near each other and their annual runoffs are
highly correlated as shown in column 2 of table 2.
Similkameen River near Nighthawk, Wash., was
selected as a “short-term station”. Each series of 5
consecutive years at this station was taken separately
and correlated with the annual means at Wenatchee
River at Peshastin, Wash., to produce 26 separate (but
not independent) estimates of the long-term mean at



Table 2.—Summary of the results of correlating 5-year periods of record from the Similkameen River near
Nighthawk, Wash. (12442500) with the Wenatchee River at Peshastin, Wash. (12459000)

[in/yr, inches per F/ear]

Runoff (in/yrﬂ
based on Improvement by correlation
Correlation For 5 By
Years coefficient years correlation Yes No

1951-55 0.99 10.33 9.88 x

1952-56 95 10.35 9.73 X

1953-57 .92 10.84 10.00 X

1954-58 .90 10.37 9.44 X

1955-59 91 10.43 9.37 X

1956-60 94 10.21 8.93 X

1957-61 .95 9.46 8.90 X

1958-62 .98 8.93 8.78 X

1959-63 94 9.29 9.20 X

1960-64 57 9.18 9.55 X

1961-65 .61 9.01 9.81 X

1962-66 .84 8.48 10.70 X

1963-67 .85 9.06 10.75 X

1964-68 71 941 9.79 X

1965-69 .68 8.51 8.70 X

1966-70 .81 7.84 8.55 X

1967-71 .83 8.83 8.72 X
- 1968-72 .96 10.49 18.46 X

1969-73 .95 9.47 9.38 X

1970-74 97 10.55 9.65 x

1971-75 .96 11.15 9.59 X

1972-76 .95 11.34 9.46 X

1973-77 1.00 8.54 9.13 X

1974-78 .99 9.36 9.01 X

1975-79 .99 8.00 8.93 X

1976-80 97 8.09 9.28 X

Mean 9.52 9.37

Standard deviation 1.00 .58

Minimum 7.84 8.46

Maximum 11.34 0.75

Values computed using complete 30-year|record, Similkameen River
1951-80 91 9.44 9.44

Similkameen River. The results are summarized in
table 2. In 17 of 26 trials the estimates of 1951-80
mean by correlation are better than the means bas-
ed on 5 years of record. The standard deviation of the
26 correlation estimates is smaller than the standard
deviation of the corresponding short-term means. This
further indicates the suitability of the correlation
procedure.

Where no long-term stations acceptably correlated
with the short-term station available, the mean runoff
based on the short-term record was used as the long-
term estimate.

Adjustment for Diversion

Diversions presented a variety of problems in com-
puting average runoff. If the gaging station records

indicated an amount for the diversions, it was used
to adjust the streamflow. Data on major transbasin
diversions furnished by Harold E. Petsch (U.S.
Geological Survey, written commun., 1984) were used
to adjust certain gaging station records. Irrigation
diversions are more commonly described only by the
approximate number of acres irrigated. The amount
of such a diversion was estimated by multiplying the
area irrigated by the amount of water typically used
for irrigation in that area (minus an allowance for
return flows). This estimate was used to adjust the
measured streamflow in order to compute runoff.

' Computation of Average Runoff

Several methods of determining the average
runoff for a cataloging unit were used. The first



method used only a single station at or near the outlet
of the unit. In this case the hydrologic cataloging unit
was nearly coincident with the drainage basin of a
gaging station. This gaging station measured the
average runoff for the unit. This situation is the best
measure of average runoff from a unit.

The second method used a number of stations on
tributary streams each draining a separate part of the
unit. Stations on tributary streams were selected to
represent the average runoff from the unit. Stations
that were tributary to other stations in the unit were
not used because runoff at a tributary gaging station
is included in the runoff of the downstream gaging
stations. The average runoff for the unit was com-
puted as the average of the individual stations,
weighted by their drainage areas.

The third method used two stations on a main
stream that flowed through the unit. In cases where
a large river flowed through a hydrologic cataloging
unit, and there were not enough stations on tributary
streams to determine the runoff, the increase in the
average flow of the mainstem as it flowed through the
unit was used to compute the runoff from the unit.
The runoff computed in this way was checked against
other streams in the area before it was used, because
large errors can be introduced by taking the difference
between streamflows at two stations on the same
river. In some arid regions, flow on the mainstem
could actually decrease through a unit, making it im-
possible to use this method.

If data were insufficient to compute average
runoff by these methods, runoff was estimated from
whatever data was available, including runoff from
adjacent units, 1- or 2-year records in the unit (com-
pared with other nearby stations), and precipitation
maps.

Runoff from Hydrologic Cataloging Units

The average annual runoff for each of the
hydrologic cataloging units is summarized in Appen-
dix B.

MAP PREPARATION.

Preparation of the runoff map started with
plotting representative runoff runoff amounts on a
map of each State. Contour lines were then drawn and
checked. '

The mean runoff for each hydrologic cataloging
unit was plotted on a State map at a scale of
1:2,000,000; then the runoff at all the stations in the
unit was inspected for variability. If there was signifi-
cant variability in runoff within the unit, represen-

5

tative stations were selected and their runoff values
were plotted on the map at the approximate centroids
of their respective drainage basins. The approximate
centroid was usually estimated by visual inspection
of the drainage network on the map. All of the sta-
tions used to compute mean runoff or to define areal
variability of runoff are listed in Appendix C (at back
of report).

Preliminary contour lines were drawn to
delineate areas of equal runoff after representative
runoff amounts for all hydrologic cataloging units in
a State were plotted. Irregular contour intervals pro-
vided adequate resolution in areas of low runoff and
eased crowding of lines in areas of high runoff. The
contour lines chosen for the national map were 0.1,
0.2,0.5,1,2,5,10, 15, 20, 25, 30, 40, 60, 80, 100, 120,
160, 200, and 240 in. Supplemental contours were
added to the State maps as needed to represent the
area variability of runoff adequately. The relief of the
area and the general distribution of rainfall were kept
in mind and used to guide the position of the lines
in areas where there was little streamflow informa-
tion. If maps for the adjoining States had been com-
pleted previously, the lines were matched and ad-
justed at the boundaries.

At this point, the State map and the data used to
prepare it were sent to the U.S. Geological Survey
District offices for their reviews and suggestions. The
comments from the various Districts were checked for
conformance with the purpose and goals of the pro-
ject and used to revise the maps where necessary. The
local knowledge of the hydrology of the separate
States was valuable for refining and improving the
final map.

After comments from all the Districts were re-
ceived and used to revise the State maps, all of the
maps were again edge-matched with adjoining maps.
The individual State maps were combined into 17
regional maps. The contours on these maps were
digitized and the digital data were used to prepare
the final maps for the United States and Puerto Rico.

SUMMARY

Average annual runoff was computed for each
hydrologic cataloging unit in the United States.
Average annual runoff ranged from less that 0.01 in.
in parts of the Great Basin to 240 in. in southeastern
Alaska. These averages were computed or estimated
for the period 1951-80.

The average runoff for hydrologic cataloging units
and the runoff for selected gaging stations were used
to prepare a national runoff map for the period
1951-80 (Gebert and others, 1986).

'Use of the program in this report is for identification purposes only and
does not constitute endorsement by the U.S. Geological Survey.
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APPENDIX A
Listing of P-STAT Program

The following is a P-STAT program for correlating short-term stations with long-term stations. In this
program “ # SHORT #” is replaced by the 8-digit station number of the short-term station, and “#LONG #”
is replaced by the 8-digit station number of the long-term station. The files “ANNQ. #SHORT #” and
“ANNQ. #LONG #” are files containing the annual mean discharges of the two stations. Each line in the
files contains the water year followed by the mean discharge for that year. Incomplete data are represented
by a “*u.

SCREEN 0%
OUTPUT.WIDTH 132%
COMMAND .WIDTH 132%
VBAR (:)$
MAKE S.#SHORT#,
NAMES YEAR Q.#SHORT#.
MISSING '*',
FILE ANNQ.#SHORT#$
MAKE S.#LONG#,
NAMES YEAR Q. #LONG#,
MISSING '*',
FILE ANNQ.#LONG#S
COLLATE S.#LONG# S.#SHORT#,
FILL,
OUT BOTHS
CORRELATE BOTH (KEEP Q.#LONG# Q.#SHORT#),
COMPLETE,
OUT COR.
DES DES$
REG BOTH. OUT BOTH2,
P ADJQ. #SHORT#,
COEF COEF;
DEPENDENT Q. #SHORT#,
COMPLETE,
NOSTEP,
IND Q.#LONG# $
MOD BOTH2 (IF Q.#SHORT# "= .M1. , GENERATE S.#LONG# = Q.#LONG#),
OUT BOTH2,REPLACES$
P ADJQ.#SHORT#S
PLOT BOTH2;
PLOT Q.#SHORT# BY Q.#LONG#. OVERLAY PRE.Q.#SHORT# BY Q.#LONG#$
LIST BOTH2$
P$

MOD BOTH2 (KEEP Q.#SHORT#,Q.#LONG#,S.#LONG#) DES DES2$
JOIN DES2 COEF . FILL,NO CHECK,OUT DES.COEF$
MOD COR (IF .N. = 1., SET P(5) = Q.#SHORT#) $
MOD DES.COEF (IF .N. = 1, SET P(1) = Q.#SHORT#)
(IF .N. = 2, SET P(2) = MEAN)
(IF .N. = 3, SET P(3) = MEAN)S
MOD DES.COEF (GENERATE LONG.MEAN = MEAN + P(1) * (P(2) - P(3)))
(IF .N. = 1, GENERATE R = P(5))
(IF .N. =3, SET LONG.MEAN = .Ml1.)
(IF .N. =2, SET LONG.MEAN = .M1.),
OUT DES.COEF,REPLACES
LIST DES.COEF(KEEP NAME.R,GOOD,MEAN,LONG.MEAN,Q.#SHORT#).P ADJQ.#SHORT#S
LIST DES.COEF(KEEP NAME.R,GOOD,MEAN,LONG.MEAN,Q.#SHORT#),P$
ENDS



APPENDIX B

Runoff from Hydrologic Cataloging Units

!

Hydrologic Runoff ;
unit code (in/yr) Remarks code?
02020007 21.7 A
02030103 28.4 A
02030104 23.6 A
02030105 21.3 A
02040104 28.2 A,
02040105 21.7 A,
02040201 20.8 A,
02040202 21.5 A,
02040206 19.9 A |
02040301 21.7 A
02040302 214 Al

1CODE indicates the primary method or methods used to com-
pute the average runoff for the hydrologic cataloging unjt. Codes
of more than one letter indicate a combination of methpds.

A =Complete 30 year record(s) within the unit.

B =Less than 30 year record(s), extended by
correlation.

C =Less than 30 year record(s), without extension.

D =Difference between two stations on a main
stream.

E = Estimated from runoff in adjacent units,

F = Other estimation methods. |

'
i
'



Appendix B

Runcff from hydrologic cataloging units

Hydrologic unit code Runoff Remarks codel/
(in/yr)
01010001 24 A
01010002 21 A
01010003 23 A
01010004 23 A
01010005 24 A
01020001 23 D
01020002 2 A
01020003 25 A
01020004 29 A
01020005 2 B
01030001 24 A
01030002 24 B
01030003 27 A,B
01040001 26 A
01040002 26 A,B
01050001 27 B
01050002 30 A,B
01050003 25 A
01060001 23 A,B
01060002 29 A
01060003 23 A,B
01070001 2 A
01070002 21 A,B
01070003 23 B
01070004 24 B
01070005 23 A,B
01080101 25 A
01080102 23 A
01080103 20 A
01080104 20 A,B
01080105 23 A
01080106 25 A
01080107 27 A
01080201 23 A
01080202 23 A
01080203 .32 A,B
01080204 23 A
01080205 25 A,B
01080206 29 A
01080207 28 A,B
01090001 24 A,B
01090002 24 B



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks cadel/
(in/yr)

01090003 26 A,B
01090004 27 A,B
01096005 29 A i
01100001 26 A
01100002 25 A |
01100003 26 A |
01100004 28 A !
01100005 2 A
01100006 23 B
01100007 Undef ined
01110000 24 A,B
02010001 18 A,B |
02010002 22 A i
02010003 23 A
02010004 18 A,B
02010005 25 a |
02010006 18 A,B
02010007 26 A
02020001 24 A
02020002 28 A
02020003 26 A
02020004 31 A
02020005 28 A
02020006 19 B
02020007 22 A
02020008 21 A,B
02030101 22 E
02030102 22 A
02030103 28 A
02030104 24 A
02030105 21 A
02030201 15 A
02030202 6.7 A
02040101 24 A,B
02040102 29 A
02040103 23 A
02040104 28 A,B
02040105 22 A,B
02040106 27 B
02040201 21 A,B
02040202 22 A,B
02040203 2 A,B
02040204 Undefined
02040205 21 A



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

02040206 20 A
02040207 18 B
02040301 22 A
02040302 21 A
02050101 22 A
02050102 22 A
02050103 21 B
02050104 14 A
02050105 15 D
02050106 20 A,B
02050107 21 A
02050201 24 A
02050202 22 A,B
02050203 22 B
62050204 21 A
02050205 21 B
02050206 24 A,B
02050301 20 A
02050302 18 A
02050303 17 B
02050304 18 A,B
02050305 20 A,B
02050306 16 A,B
02060001 Undefined
02060002 17 A
02060003 16 A
02060004 16 B
02060005 16 A
02060006 16 A
02060007 17 A
02060008 17 A
02060009 17 A
02060010 18 A
02070001 14 A
02070002 23 A
02070003 13 A,B
02070004 15 A
02070005 12 A
02070006 11 A
02070007 9.6 D
02070008 14 A
02070009 1o A
02070010 15 A
02070011 13 B

11



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

02080101 Undefined
02080102 14 A
02080103 16 A
02080104 15 A,B
02080105 14 A {
02080106 12 A,B
02080107 14 E
02080108 14 E |
02080109 11 B
02080110 14 E
02080201 16 A
02080202 16 A
02080203 14 A
02080204 15 A
02080205 13 A
02080206 15 A
02080207 12 A
02080208 14 E
03010101 13 A
03010102 12 A
03010103 16 A
03010104 12 B
03010105 12 A
03010106 12 E
03010107 14 E
03010201 14 A
03010202 15 A
03010203 14 A
03010204 13 .\
03010205 17 B
03020101 13 A
03020102 12 A
03020103 15 B
03020104 15 A
03020105 Undefined
03020106 Undefined

03020201 14 A



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
03020202 16 A
03020203 14 A
03020204 16 E
03030001 21 B
03030002 14 A
03030003 16 A
03030004 18 B
03030005 21 B
03030006 17 A
03030007 17 A
03040101 21 A
03040102 17 A
03040103 14 B
03040104 14 B
03040105 14 A
03040201 19 B
03040202 14 A
03040203 19 A
03040204 16 B
03040205 11 A
030402006 15 A
03040207 16 E
03050101 28 A
03050102 20 A
03050103 14 B
03050104 16 B
03050105 22 A,B
03050106 12 B
03050107 21 A
03050108 20 B
03050109 25 A
03050110 21 B
03050111 12 E
03050112 11 B
03050201 10 E
03050202 10 E
03050203 16 A
03050204 ‘ 16 B
03050205 9.3 D
03050206 11 B
03050207 14 A
03050208 13 A
03060101 41 B
03060102 33 B



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
03060103 18 A,B
03060104 18 A
03060105 13 B
03060106 17 B
03060107 11 B
03060108 14 A
03060109 12 E
03060201 12 E
03060202 12 A
03060203 12 A
03060204 12 B
03070101 18 A
03070102 12 B
03070103 17 A
03070104 11 B
03070105 11 E
03070106 13 A
03070107 12 A
03070201 12 aA
03070202 11 A
03070203 11 E
03070204 12 B
03070205 16 B
03080101 14 A
03080102 5.0 B
03080103 15 A,B
03080201 12 B
03080202 18 B
03080203 23 B
03090101 9.0 A,B
03090102 14 B
03090103 11 A
03090201 5.0 E
03090202 10 E
03090203 5.0 E
03090204 10 E
03090205 10 E
03100101 12 A,B
03100102 14 A,B
03100103 12 D
03100201 16 B
03100202 16 B
03100203 15 A
03100204 15 A



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
03100205 11 A
03100206 14 B
03100207 6.0 A,B
03100208 8.0 A
03110101 10 B
03110102 12 A,B
03110103 14 E
03110201 11 A,B
03110202 11 A
03110203 11 A
03110204 12 B
03110205 11 D
03110206 13 B
03120001 16 B
03120002 14 B
03120003 20 B
03130001 34 A
03130002 19 A
03130003 18 A,B
03130004 19 B
03130005 19 A
03130006 14 B
03130007 15 B
03130008 16 A
03130009 17 A
03130010 13 B
03130011 28 D
03130012 25 A
03130013 25 B
03130014 5.0 E
03140101 34 B
03140102 38 B
03140103 ’ 28 A,B
03140104 26 A,B
03140105 44 E
03140106 27 B
03140107 30 E
03140201 19 A
03140202 20 B
03140203 24 B
03140301 17 A
03140302 19 B
03140303 19 B
03140304 22 A



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

03140305 28 B
03150101 25 A
03150102 25 A
03150103 24 B
03150104 22 A
03150105 24 B
03150106 23 B
03150107 22 B
03150108 22 B
03150109 24 B
03150110 18 B
03150201 18 B
03150202 22 B
03150203 18 B
03150204 17 B
03160101 23 A
03160102 21 A
03160103 24 B
03160104 20 A
03160105 22 B
03160106 19 B
031601907 20 A
03160108 20 A
03160109 26 A
03160110 23 B
03160111 23 A
03160112 24 B
03160113 18 B
03160201 19 B
03160202 18 A
03160203 20 A
03160204 28 B
03160205 29 B |
03170001 18 A
03170002 17 B
03170003 25 D
03170004 19 A
03170005 : 20 A,B
03170006 36 B
03170007 25 B
03170008 25 B
03170009 26 B
03180001 19 A
03180002 19 B



Runoff from hydrologic cataloging units~-Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

03180003 19 B
03180004 23 B
03180005 21 A
04010101 12 A
04010102 15 B
04010201 10 A
04010202 12 E
04010301 13 kK,B
04010302 14 A
04020101 14 A
04020102 14 A
04020103 21 B
04020104 17 A
04020105 16 B
04020201 18 E
04020202 16 B
04020203 18 E
04020300 Undefined
04030101 8.0 A
04030102 8.2 B
04030103 9.1 B
04030104 11 A
04030105 12 B
04030106 14 A
04030107 15 A
04030108 11 B
04030109 12 B
04030110 13 A
04030111 14 E
04030112 15 B
04030201 11 A
04030202 12 A
04030203 5.4 B
04030204 8.6 E
04040001 13 A
04040002 9.4 B
04040003 8.3 A
04050001 12 A
04050002 15 B
04050003 12 A
04050004 8.6 A
04050005 7.6 A
04050006 11 A
04050007 11 A

17



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

04060101 13 A
04060102 12 A
04060103 16 A
04060104 16 E
04060105 15 B
04060106 18 A ‘
04060107 14 B ;
04060200 Undefined
04070001 18 E
04070002 18 C
04070003 12 E
04070004 13 A
04070005 12 A
04070006 11 A
04070007 12 A
04080101 12 A
04080102 7.8 A
04080103 8.2 B
04080104 .0 E
04080201 9.4 A
04080202 11 A
04080203 8.6 A
04080204 8.7 A
04080205 7.4 A 3
04080206 8.0 E ;
04080300 Undef ined
04090001 7.6 A !
04090002 8.0 E
04090003 10 A
04090004 8.0 A
04090005 8.6 A »
04100001 11 B [
04100002 9.0 A *
04100003 11 a l
04100004 11 A |
04100005 11 B ‘
04100006 10 A
04100007 11 A
04100008 10 A
04100009 10 E
04100010 11 A
04100011 11 A
04100012 12 A
04110001 12 A *



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

04110002 13 A
04110003 19 A
04110004 17 B
04120101 22 A
04120102 23 A
04120103 21 A,B
04120104 16 B
04120200 Undefined
04130001 13 E
04130002 17 A
04130003 14 A
04140101 18 B
04140102 29 B
04140201 15 A,B
04140202 29 A,B
04140203 19 E
04150101 29 A,B
04150102 25 E
04150200 Undefined
04150301 23 E
04150302 24 A
04150303 24 E
04150304 25 B
04150305 24 A
04150306 23 A
04150307 21 A,B
05010001 24 A,B
05010002 25 A
05010003 25 A
05010004 25 A,B
05010005 25 A
05010006 23 A
05010007 24 A
05010008 24 A
05010009 19 A,B
05020001 26 A
05020002 20 A
05020003 20 A
05020004 31 A
05020005 16 :\
05020006 25 A
05030101 15 A
05030102 18 A,B
05030103 15 A
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

05030104 15 E
05030105 19 A
05030106 16 A
05030201 19 A
05030202 14 B
05030203 19 A
05030204 14 A
05040001 13 A
05040002 13 A
05040003 13 A
05040004 15 A }
05040005 15 A
05040006 15 A
05050001 20 A
05050002 17 A
05050003 20 A
05050004 16 A
05050005 29 A
05050006 24 E
05050007 25 A
05050008 g 18 A
05050009 19 A
05060001 12 A
05060002 12 B
05060003 15 A
05070101 19 B
05070102 16 A
05070201 16 A
05070202 17 ) .
05070203 17 A
05070204 15 B
05080001 12 A |
05080002 13 A
05080003 14 A,B |
05090101 15 A
05090102 16 B
05090103 18 A
05090104 -7 A
05090201 16 A
05090202 15 A
05090203 15 A,B
05100101 18 A
05100102 17 A
05100201 18 A



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runof f Remarks codel/
(in/yr)
05100202 20 A
05100203 21 A
05100204 19 A
05100205 20 A
05110001 23 A
05110002 19 A
05110003 20 E
05110004 20 A
05110005 20 B
05110006 19 A
05120101 11 A
05120102 12 A
05120103 12 A
05120104 12 A
05120105 12 A
05120106 12 A
05120107 13 A
05120108 12 B
05120109 10 A
05120110 13 A
05120111 13 A
05120112 10 A
05120113 13 A,B
05120114 10 A
05120115 11 A
05120201 13 A
05120202 15 B
05120203 14 A
05120204 14 A
05120205 14 A
05120206 14 A
05120207 15 A
05120208 16 B
05120209 15 A
05130101 26 A
05130102 22 A
05130103 22 B
05130104 . 26 A
05130105 28 A
05130106 20 B
05130107 26 A
05130108 31 B
05130201 21 B
05130202 20 B



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runof f Remarks codel/
(in/yr)
05130203 24 B |
05130204 21 A |
05130205 20 A
05130266 19 A
05140101 19 A
05140102 18 A
05140103 20 A |
05140104 18 A |
05140201 19 B
05140202 14 B 1
05140203 17 B |
05140204 13 B :
05140205 18 A
05140206 15 A
06010101 19 A
06010102 21 A
06010103 22 A !
06010104 16 B
06010105 23 A
06010106 26 A
06010107 23 A
06010108 24 A
06010201 27 A
06010202 43 A
06010203 34 A
06010204 33 A
06010205 20 A |
06010206 23 A 5
06010207 25 B :
06010208 28 A ‘
06020001 23 A '
06020002 38 A :
06020003 34 A |
06020004 26 A e
06030001 28 B l
06030002 27 A ‘
06030003 25 A
06030004 24 B
06030005 25 A
06030006 24 A
06040001 19 B
06040002 24 A
06040003 22 A
06040004 24 A




Runoif from hydrologic cataloging units--Continued

Hydrologic unit code

Runoff
(in/yr)

Remarks codel/

06040005
06040006
07010101
07010162
07010103
07010104
07010105
07010106
07010107
07010108
07010201
07010202
07010203
07010204
07010205
07010206
070610207
07020001
07020002
07020003
07020004
07020005
07020006
07020007
07020008
07020009
07020010
07020011
07020012
07030001
07030002
07030003
07030004
07030005
07040001
07040002
07040003
07040004
07040005
07040006
07040007
07040008
07050001
07050002
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code

Run

(in/

off
yr)

Remarks cadel/

07050003
07050004
07050005
07050006
07950007
07060001
07060002
07060003
07060004
07060005
07060006
07070001
07070002
07070003
07070004
07070005
07070006
07080101
07080102
07080103
07080104
07080105
07080106
07080107
07080201
07080202
07080203
07080204
07080205
07080206
07080207
07080208
07080209
07090001
07090002
07090003
07090004
07090005
07090006
07090007
07100001
07100002
07100003
07100004
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

07100005
07100006
07100007
07100008
07100009
07110001
07110002
07110003
07110004
07110005
07110006
07110007
07110008
07110009
07120001
07120002
07120003
07120004
07120005
07120006
07120007
07130001
07130002
07130003
07130004
07130005
07130006
07130007
07130008
07130009
07130010
07130011
07130012
07140101
07140102
07140103
07140104 12

07140105 : 14

07140106 10

07140107 16

07140108 14

07140201 10

07140202 9.4
07140203 8.6
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

07140204 8.1 B
08010100 18 E
08010201 23 A
08010202 18 B
08010203 22 A
08010204 20 A
08010205 18 A
08010206 18 E
08010207 23 B
08010208 22 A
08010209 19 B
08010210 19 B
08010211 17 B
08020100 Undefined
08020201 23 E
08020202 15 A
08020203 19 B
08020204 18 B
08020205 19 B
08020301 19 D
08020302 16 B
08020303 17 D
08020304 17 B
08020401 18 E
08020402 19 B
08030100 Undefiined
08030201 23 A
08030202 22 B
08030203 22 B
08030204 17 B
08030205 19 A
08030206 19 E
08030207 19 A
08030208 18 E
08030209 18 E
08040101 21 A,B
08040102 19 B
08040103 19 B
08040201 14 B
08040202 16 E
08040203 18 A,B |
08040204 15 D
08040205 16 A |



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

08040206 15 B
08040207 15 E
08040201 19 L
08040302 11 B
08040303 13 A
08040304 17 A,B
08040305 18 E
08040306 18 E
08050001 21 B
08050002 18 A
08050003 14 A
08060100 Undefined
08060201 19 B
08060202 20 D
08060203 17 B
08060204 i8 E
08060205 20 A
08060206 20 A
08070100 Undefined
08070201 19 B
08070202 21 A
08070203 20 A
08070204 23 B
08070205 24 a
08070300 19 B
08080101 20 E
08080102 20 A
08080103 18 B
08080201 22 A
08080202 Undefined
08080203 19 A
08080204 20 B
08080205 18 A,B
08080206 18 B
08090100 Undefined
08090201 22 a
08090202 Undefined
080380203 Undef ined
08090301 Undefined
08090302 Undefined
09010001 0.40 A
038010002 0.50 A
08010003 0.38 A,B
038010004 0.61 B
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Runoff from hydrologic cataloging units--Contir

nued

Hydrologic unit code

Runoff
(in/yr)

Remarks c¢

bdel/

03010005
09020101
039020102
09020103
09020104
03020105
038020106
09020107
038020108
09020109
038020201
09020202
09020203
038020204
038020205
09020301
09020302
038020303
09020304
09020305
09020306
038020307
039020308
09020309
09020310
09020311
09020312
09020313
09020314
039030001
09030002
09030003
09030004
09030005
09030006
09030007
09030008
09030009
10010001
10010002
10020001
10020002
10020003
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

10020004
10020005
10020006
10020007
10020008
10030101
10030102
10030103
10030104
10030105
10030201
10030202
10030203
10030204
10030205
10040101
10040102
10040103
10040104
10040105
10040106
10040201
10040202
10040203
10040204
10040205
10050001
10050002
10050003
10050004
10050005
10050006
10050007
10050008
10050008
10050010
10050011 0.70
10050012 : 1.75
10050013 0.73
10050014 0.69
10050015 0.89
10050016 0.70
10060001 0.41
10060002 0.32
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks co@el/
(in/yr) |
\
!
10060003 0.63 B l
10060004 0.70 E g
10060005 0.54 D
10060066 0.75 B
10060007 0.70 E
10070001 17 .\
10070002 13 A,D
10070003 4.5 B
10070004 5.6 D
10070005 14 A
10070006 8.0 B
10070007 1.8 B
10070008 4.7 B
10080001 5.4 -\
10080002 4.8 A
10080003 3.6 B
10080004 0.10 B
10080005 0.24 B
10080006 0.40 c
10080007 0.39 B
10080008 4.4 B ;
10080009 2.3 B
10080010 1.2 D
10080011 0.72 B
10080012 15 B
10080013 19 B
10080014 2.2 D |
10080015 1.4 D |
10080016 2.2 D |
10090101 3.5 A,B
10090102 0.32 B
10090201 1.8 B
10090202 0.45 D
10090203 0.51 B
10090204 0.88 B
10090205 0.86 B
10090206 2.8 A
10090207 0.33 D
10090208 0.26 B
10090209 0.48 D
10090210 0.28 B
10100001 0.46 B
10100002 0.40 E
10100003 0.61 B



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runof £ Remarks codel/
(in/yr)
10100004 0.61 D
10100005 0.50 C
10110101 0.51 B,C
10110102 0.60 C
10110201 1.0 B,C
10110202 1.2 B
10110203 0.75 D
10110204 0.64 B
10110205 0.62 D
10120101 0.20 E
10120102 0.03 B
10120103 0.31 B
10120104 0.22 B
10120105 0.25 E
10120106 0.15 B
10120107 0.43 A
10120108 0.23 A
10120109 1.4 A
10120110 1.6 A
10120111 0.57 A
10120112 0.50 D
10120113 0.47 A
10120201 0.1e6 Cc
10120202 0.96 B
10120203 2.2 A
10130101 0.31 B
10130102 0.22 B
10130103 0.22 A
10130104 0.72 A
10130105 0.30 E
10130106 0.40 E
10130201 1.0 A
10130202 1.1 B
10130203 1.0 A
10130204 0.97 A
10130205 0.67 B
10130206 0.69 D
10130301 0.67 A
10130302 0.48 A
10130303 0.90 D
10130304 0.60 E
10130305 0.58 B
10130306 0.67 B,D
10140101 0.50 E



Runoff from hydrologic cataloging units--Continued

'
.

i

Hydrologic unit code Runoff Remarks codel/
(in/yr) :
|
10140102 0.66 A
10140103 0.20 A ?
10140104 0.42 c
10140105 0.49 B |
10140201 0.37 B |
10140202 0.91 D |
10140203 1.1 A
10140204 0.71 D |
10150001 1.2 B
10150002 0.48 A
10150003 0.95 B,D
10150004 3.1 A,B
10150005 4.0 A
10150006 0.89 A
10150007 1.5 E
10160001 0.27 A
10160002 0.38 B
10160003 0.32 D
10160004 0.41 A
10160005 0.17 B
10160006 0.50 A
10160007 0.20 E :
10160008 0.20 E
10160009 0.29 B
10160010 0.75 E
10160011 0.55 B
10170101 2.6 B |
10170102 0.91 A
10170103 0.75 E
10170201 1.0 E
10170202 1.9 B
10170203 1.1 A
10170204 2.8 A
10180001 6.1 A
10180002 5.0 A
10180003 0.15 D
10180004 1.4 A
10180005 0.90 B
10180006 0.64 B
10180007 0.92 D
10180008 0.54 D
10180009 1.6 AB |
10180010 2.0 B
10180011 1.0 B |



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
10180012 0.66 A
10180013 0.36 A
10180014 2.2 A
10130001 1.6 A,B
10190002 1.0 A
10190003 0.43 B
10130004 5.4 A
10190005 4.5 A
10130006 4.9 A,B
10190007 4.9 AF
10190008 0.05 c
10190009 0.53 B
10190010 0.39 B
10190011 0.10 C
10130012 0.11 D
10190013 0.13 E
10190014 0.11 E
10190015 0.50 E
10190016 0.31 A
10190017 0.50 E
10130018 0.50 E
10200101 0.94 B
10200102 0.23 C
10200103 1.9 E
10200201 1.8 B
10200202 4.0 E
10200203 3.8 B
10210001 3.0 A
10210002 2.2 A
10210003 1.5 B,C
10210004 1.6 B
10210005 0.67 A
10210006 2.8 A
10210007 1.7 D
10210008 4.0 A
10210009 2.5 A
10210010 2.7 A
10220001 2.3 A
10220002 1.8 B
10220003 3.4 D
10220004 2.4 A
10230001 3.7 A
10230002 3.0 A
10230003 4.2 .



Runoff from hydrologic cataloging units-—Conti%ued

!

T

Hydrologic unit code Runoff Remarks cobel/
(in/yr)

l
10230004 3.1 A
10230005 4.7 A
10230006 6.9 B
10230007 4.8 A
10240001 4.8 A,B
10240002 5.6 A
10240003 6.0 A
10240004 5.0 E
10240005 6.2 A,B
10240006 4.7 A
10240007 6.0 A
10240008 5.9 .\
10240009 6.3 A
10240010 6.7 B
10240011 9.8 B
10240012 8.8 B
10240013 7.0 B
10250001 0.16 A
10250002 0.47 A
10250003 0.21 A
10250004 0.33 A
10250005 0.45 A
10250006 0.37 A
10250007 0.53 A
10250008 1.2 A
10250009 0.84 B
10250010 0.16 B
10250011 0.18 A
10250012 0.14 E
10250013 0.14 E
10250014 0.14 A
10250015 0.41 A
10250016 1.5 B
10250017 3.1 B |
10260001 0.10 E !
10260002 0.09 B ’
10260003 0.26 D
10260004 0.09 B
10260005 0.30 E
10260006 1.7 D
10260007 0.91 A,B
10260008 4.9 B
10260009 0.93 B 3
10260010 1.9 B :



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

10260011
10260012
10260013
10260014
10260015
10270101
10270102
10270103
10270104
10270201
10270202
10270203
10270204
10270205
10270206
10270207
10280101
10280102
10280103
10280201
10280202
10280203
10290101
10290102
10290103
10290104
10290105
10290106
10290107
10290108
10290108
10290110
10290111
10290201
10290202
10290203
10300101
10300102
10300103
10300104
10300200
11010001
11010002
11010003
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
11010004 16 D
11010005 15 B
11010006 13 B
11010007 14 A
11010008 14 A
11010009 19 B
11010010 15 A
11010011 13 A
11010012 14 A
11010013 16 D
11010014 19 A
11020001 3.0 A |
11020002 0.77 B
11020003 1.0 B
11020004 0.40 E
11020005 0.52 B
11020006 0.82 B
11020007 0.31 A
11020008 0.30 E
11020009 0.26 D
11020010 0.56 A
11020011 0.06 B
11020012 0.15 E
11020013 0.25 E
11030001 0.05 E
11030002 0.03 B
11030003 0.20 E
11030004 0.33 B
11030005 0.47 A,B
11030006 0.40 E
11030007 0.40 E
11030008 0.78 B
11030009 0.71 B
11030010 3.0 E
11030011 1.6 B
11030012 3.5 A
11030013 4.5 B
11030014 2.6 B
11030015 4.3 B
11030016 4.0 E
11030017 5.9 B
11030018 6.1 A,B
11040001 0.2 A
0.1 E

11040002

=




Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runof £ Remarks codel/
(in/yr)

11040003 0.21
11040004 0.00
11040005 0.07
11040006 0.20
11040007 0.41
11040008
11050001
11050002
11050003
11060001
11060002
11060003
11060004
11060005
11060006
11070101
11070102
11070103
11070104
11070105
11070106
11070107
11070201
11070202
11070203
11070204
11070205
11070206
11070207
11070208
11070209
11080001
11080002
11080003
11080004
11080005
11080006
11080007
11080008
11090101
11090102
11090103 0.53
11090104 0.21
11090105 0.66
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Runoff from hydrologic cataloging units--Contin

ued

Hydrologic unit code Runoff Remarks cadel/
(in/yr)

11090106 0.24 B
11090201 3.3 B
11096202 3.1 B
11090203 4.2 A
11090204 10 B
11100101 0.11 A ‘
11100102 0.20 E
11100103 0.06 B
11100104 0.53 B
11100201 0.57 c |
11100202 0.57 E
11100203 0.38 A
11100301 3.0 E
11100302 6.4 B
11100303 4.4 .\
11110101 5.4 A
11110102 10 E
11110103 11 A
11110104 16 A,B
11110105 14 A
11110201 18 A,B
11110202 18 A,B
11110203 20 E
11110204 13 A
11110205 24 B
11110206 16 A
11110207 18 E
11120101 0.16 B
11120102 0.19 E
11120103 0.10 C
11120104 0.22 B
11120105 0.28 B
11120201 0.53 B |
11120202 0.99 D ‘
11120301 0.34 B
11120302 0.71 B
11120303 1.8 A
11120304 1.4 B
11130101 0.68 B
11130102 2.0 E
11130103 0.31 B
11130104 0.13 B
11130105 0.94 D
11130201 2.6 B




Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
11130202 2.9 B
11130203 2.5 A,B
111302n4 0.84 B
11130205 0.97 B
11130206 1.2 D
11130207 1.2 B
11130208 2.5 B
11130209 1.3 B
11130210 4.8 B
11130301 0.41 A,B
11130302 1.2 A,B
11130303 3.7 B
11130304 7.2 c
11140101 8.5 B
11140102 7.5 A
11140103 14 B
11140104 7.9 A
11140105 16 B
111401006 12 B
11140107 18 A,B
11140108 21 A
11140109 22 A
11140201 14 E
11140202 14 E
11140203 12 A
11140204 10 B
11140205 14 B
11140206 11 A,B
11140207 16 B
11140208 14 A
11140209 15 B
11140301 11 A
11140302 11 B
11140303 12 A
11140304 10 A
11140305 12 B
11140306 12 B
11140307 10 A
12010001 8.2 B
12010002 8.8 D
12010003 9.2 A
12010004 9.8 B
12010005 15 B
12020001 8.0 B



Runoff from hydrologic cataloging units--Conti

nued

Hydrologic unit code

Runoff
(in/yr)

Remarks ¢

odel/

12020002
12020003
12020004
12020005
12020006
12020007
12030101
12030102
12030103
12030104
12030105
12030106
12030107
12030108
12030109
12030201
12030202
12030203
12040101
12040102
12040103
12040104
12040201
12040202
12040203
12040204
12040205
12050001
12050002
12050003
12050004
12050005
12050006
12050007
12060101
12060102
12060103
12060104
12060105
12060201
12060202
12060203
12060204
12070101
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
12070102 3.7 B
12070103 8.6 B
12070104 11 B
12070201 1.6 B
12070202 2.6 B
12070203 2.7 A
12070204 4.7 D
12070205 5.0 B
12080001 0.79 E
12080002 0.79 B
12080003 0.79 E
12080004 0.79 E
12080005 0.15 E
12080006 0.79 E
12080007 0.79 E
12080008 0.66 E
12090101 1.4 A
12090102 0.69 B
12090103 0.15 B
12090104 0.22 A
12080105 0.46 D
12090106 2.0 B
12090107 0.87 A
12090108 1.1 B
12090109 0.94 A
12090110 0.49 A
12090201 2.6 B
12090202 0.92 B
12090203 0.92 E
12090204 1.2 D
12090205 5.3 B
12090206 2.8 A
12090301 4.2 B
12090302 8.6 E
12090401 8.6 B
12090402 16 B
12100101 5.5 A
12100102 5.9 B
12100201 3.4 A
12100202 3.9 B
12100203 5.0 A
12100204 3.6 B
12100301 3.1 B
12100302 2.6 B
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runof £ Remarks codel/
(in/yr)

[
(¥,

12100303
12100304
12100401
12100402 -
12100403
12100404
12100405
12100406
12100407
12110101
12110102
12110103
12110104
12110105
12110106
12110107
12110108
12110109
12110110
12110111
12110201
12110202
12110203
12110204
12110205
12110206
12110207
12110208
13010001
13010002
13010003
13010004
13010005
13020101
13020102
13020201
13020202
13020203
13020204
13020205
13020206
13020207
13020208
13020209
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runof f Remarks codel/
(in/yr)
13020210 0.20 E
13020211 0.28 B
13030101 0.20 E
13030102 0.09 C
13030103 0.20 E
13030201 0.20 E
13030202 0.47 B
13040100 0.03 B
13040201 0.40 C
13040202 0.20 B
13040203 0.20 E
13040204 0.20 E
13040205 0.59 E
13040206 0.59 E
13040207 0.59 E
13040208 0.59 B
13040209 0.59 E
13040210 0.59 E
13040211 0.59 E
13040212 0.59 E
13040301 0.59 E
13040302 0.81 B
13040303 0.85 E
13050001 0.30 E
13050002 0.30 E
13050003 0.30 E
13050004 0.52 E
13060001 0.65 A
13060002 0.30 E
13060003 0.20 E
13060004 0.50 E
13060005 0.50 E
13060006 0.20 E
13060007 0.46 D
13060008 0.47 A
13060009 0.18 A
13060010 0.18 B
13060011 0.41 A,B
13070001 0.08 B
13070002 0.28 A
13070003 0.86 E
13070004 0.08 E
13070005 0.86 B
13070006 0.04 B
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Runoff from hydrologic cataloging unit

s-—-Continued

Hydrologic unit code

Runoff
(in/yr)

Remarks codel/

13070007
13070008
13070009
13070010
13070011
13080001
13080002
13080003
13090001
13090002
14010001
14010002
14010003
14010004
14010005
14010006
14020001
14020002
14020003
14020004
14020005
14020006
14030001
14030002
14030003
14030004
14030005
14040101
14040102
14040103
14040104
14040105
14040106
14040107
14040108
14040109
14040200
14050001
14050002
14050003
14050004
14050005
14050006
14050007
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
14060001 1.0 E
14060002 1.5 A,B
14060003 3.1 D
14060004 3.2 B
14060005 1.0 E
14060006 0.40 B
14060007 1.4 A
14060008 0.20 B,C
14060009 2.2 A
14070001 0.10 E
14070002 0.30 B
14070003 0.50 E
14070004 0.20 E
14070005 0.70 B
14070006 1.5 E
14070007 0.40 A
14080101 5.3 B
14080102 8.0 B
14080103 0.20 E
14080104 8.4 A
14080105 2.2 A
14080106 0.42 c
14080107 2.5 A
14080201 0.10 D
14080202 2.0 A
14080203 0.20 E
14080204 0.11 B
14080205 0.20 E
15010001 0.94 D
15010002 0.10 E
15010003 0.16 B
15010004 0.50 E
15010005 0 E
15010006 0.30 E
15010007 0.10 E
15010008 1.0 F
15010009 0.10 E
15010010 - 0.86 A
15010011 0 B
15010012 0.16 A
15010013 0.10 c
15010014 0.20 E
15010015 0.01 B
15020001 0.93 A



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks %odel/
(in/yr)

15020002 0.17 D
15020003 0.18 B
15020004 0.18 B
15020005 0.74 A
15020006 0.21 B
15020007 0.10 E
15020008 1.9 A
15020009 0.10 E
15020010 1.0 B
15020011 0.10 E
15020012 0.20 E
15020013 0.30 E
15020014 0.10 E
15020015 1.4 E |
15020016 0.17 D
15020017 0.10 E |
15020018 0.08 B
15030101 0.70 B
15030102 1.3 o
15030103 0.20 E
15030104 0.89 C
15030105 0.10 E
15030106 0.10 E
15030107 0.22 E
15030108 0.10 E
15030201 0.48 B
15030202 1.0 E
15030203 0.35 E
15030204 0.35 A
15040001 1.2 A,B
15040002 0.66 D
15040003 0.30 E )
15040004 1.1 A |
15040005 0.35 A
15040006 0.99 A !
15040007 0.76 A ‘
15050100 0.42 B
15050201 0.30 E
15050202 0.51 B
15050203 0.18 D
15050301 0.85 A
15050302 0.23 B
15050303 0.10 E
15050304 0.22 ol



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code

Runoff
(in/yr)

Remarks codel/

15050305
15050306
150606101
15060102
15060103
15060104
15060105
15060106
15060201
15060202
15060203
15070101
15070102
15070103
15070104
15070201
15070202
15070203
15080101
15080102
15080103
15080200
15080301
15080302
15080303
16010101
16010102
16010201
16010202
16010203
16010204
16020101
16020102
16020201
16020202
16020203
16020204
16020301
16020302
16020303
16020304
16020305
16020306
16020307
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Runoff from hydrologic cataloging units--Cont

inued

|

Hydrologic unit code

Runof f
(in/yr)

Remarks

»
codel/

16020308
16020309
16020310
16030001
16030002
16030003
16030004
16030005
16030006
16030007
16030008
16030009
16040101
16040102
16040103
16040104
16040105
16040106
16040107
16040108
16040109
16040201
16040202
16040203
16040204
16040205
16050101
16050102
16050103
16050104
16050201
16050202
16050203
16050301
16050302
16050303
16050304
16060001
16060002
16060003
16060004
16060005
16060006
16060007
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
16060008 5.1 B
16060009 0.10 E
16060010 3.2 B
16060011 2.1 c
16060012 3.7 B
16060013 0 E
16060014 0 C
16060015 0.15 B
17010101 12 B
17010102 7.9 B
17010103 17 A
17010104 26 B
17010105 17 B
17010201 5.8 B
17010202 9.3 B
17010203 10 A
17010204 16 D
17010205 14 B
17010206 27 D
17010207 37 A
17010208 11 D
17010209 30 A
17010210 10 B
17010211 25 A
17010212 5.7 D
17010213 16 C
17010214 32 B,C
17010215 26 A
17010216 12 D
17010301 30 A
17010302 33 B
17010303 35 B
17010304 28 A,B
17010305 20 D
17010306 4.7 B
17010307 5.4 B
17010308 6.4 A
17020001 6.0 B
17020002 11 A
17020003 4.5 A
17020004 4.5 B
17020005 5.8 F
17020006 7.2 D
17020007 3.6 B



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

17020008 13 B
17020009 32 A
17020010 13 B,E |
17020011 36 B u
17020012 0.43 B
17020013 0.80 A,B
17020014 0.50 c
17020015 0.46 D
17020016 0.17 B,C |
17030001 24 A
17030002 18 A
17030003 3.1 D
17040101 24 A,B,C
17040102 10 B
17040103 18 B
17040104 13 B
17040105 14 B
17040201 0.40 E
17040202 21 A
17040203 4.9 D
17040204 15 A
17040205 3.3 B \
17040206 1.3 E
17040207 2.9 A
17040208 3.8 A ‘
17040209 0.10 E |
17040210 2.0 B
17040211 1.3 A
17040212 3.4 E
17040213 1.2 A,B
17040214 1.2 A,B
17040215 3.5 B
17040216 3.3 C
17040217 2.0 A
17040218 2.3 B
17040219 2.9 A
17040220 4.4 A
17040221 3.8 B
17050101 0.50 E
17050102 2.0 A,B
17050103 1.5 E
17050104 4.3 A |
17050105 2.1 B




Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)
17050106 0.90 E
17050107 1.6 A
17050108 6.4 C
17050109 1.5 E
17050110 0.35 D
17050111 21 A
17050112 9.9 A,B
17050113 14 A
17050114 1.9 B
17050115 3.5 E
17050116 3.6 A
17050117 0.50 E
17050118 1.0 B
17050119 1.4 E
17050120 26 B
17050121 14 D
17050122 6.6 B
17050123 20 A
17050124 11 A,B
17050201 22 B
17050202 1.8 B
17050203 4.9 B
17060101 10 E
17060102 12 A
17060103 6.3 B
17060104 7.2 B
17060105 29 A,B
17060106 16 D
17060107 5.1 B
17060108 3.4 B
17060109 2.7 B
17060110 0.40 E
17060201 13 B
17060202 4.0 B
17060203 5.2 D
17060204 4.3 B
17060205 28 B
17060206 14 B
17060207 15 D
17060208 24 A,B
17060209 16 D
17060210 19 B
17060301 28 E
17060302 28 A



Runoff from hydrologic cataloging units--Continued

-
Hydrologic unit code Runoff Remarks caqdel/
(in/yr)

17060303 35 A
17060304 16 B
17060305 13 B
17060306 22 D
17060307 38 B
17060308 34 B
17070101 0.90 E
17070102 4.8 c
17070103 4.6 A
17070104 0.55 B
17070105 50 B
17070106 18 A
17070201 4.1 A
17070202 7.2 A
17070203 6.8 A
17070204 0.73 D
17070301 20 A,B
17070302 3.8 A
17070303 1.7 A,B
17070304 1.7 A
17070305 1.0 E
17070306 6.1 D ‘
17070307 0.70 E |
17080001 79 A,B |
17080002 92 A,B |
17080003 68 B
17080004 68 B L
17080005 52 B,D
17080006 66 B
17090001 43 B
17090002 35 A
17090003 36 A
17090004 59 B
17090005 73 A
17090006 65 A,B |
17090007 52 B
17090008 49 A,B
17090009 44 B
17090010 30 A
17090011 54 A
17090012 29 A
17100101 110 B
17100102 140 A,B |
17100103 44 B



Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

17100104 96 A,B
17100105 97 C,E
17100106 59 A,B
17100201 60 E
17100202 56 A
17100203 92 A,B
17100204 90 A,B
17100205 66 A,B
17100206 55 B
17100207 45 E
17100301 41 B
17100302 25 A,B
17100303 38 B
17100304 59 B
17100305 57 A,B
17100306 92 E
17100307 30 A,B
17100308 10 D
17100309 18 B
17100310 26 D
17100311 60 B
17100312 117 B
17110001 23 E
17110002 28 B
17110003 Undef ined
17110004 68 B
17110005 79 A
17110006 86 A
17110007 67 B
17110008 98 A,B
17110009 104 A,B
17110010 87 A
17110011 60 B
17110012 39 A,B
17110013 48 A
17110014 50 A
17110015 32 B
17110016 34 B
17110017 73 A,B
17110018 50 A,B
17110019 20 B
17110020 58 A,B
17110021 96 B
17120001 1.0 E
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

17120002 2.7 A
17120003 1.4 B
17120004 0.94 B
17120005 0.52 E i
17120006 3.3 E
17120007 2.8 AE |
17120008 1.3 E
17120009 1.5 E
18010101 90 A
18010102 41 a |
18010103 28 B ‘
18010104 29 B
18010105 44 B |
18010106 50 A
18010107 76 A i
18010108 28 A,B
18010109 36 B
18010110 24 A
18010111 20 B |
18010201 5.3 D
18010202 5.8 A
18010203 24 E
18010204 3.0 E
18010205 3.6 B
18010206 9.4 D
18010207 5.6 B
18010208 16 A
18010209 65 B
18010210 36 A
18010211 41 B
18010212 25 B
18020001 4.6 A,B
18020002 2.9 B
18020003 12 A
18020004 29 A
18020005 39 A
18020101 20 A
18020102 13 A
18020103 23 A
18020104 3.5 B
18020105 3.5 E
18020106 15 B
18020107 15 E
18020108 7.9 B




Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runof f Remarks codel/
(in/yr)

18020109 9.6 A,B
18020110 9.7 B
18020111 4.4 B
18020112 25 A
18020113 15 E
18020114 20 E
18020115 13 B
18020116 9.6 D
18020117 22 B
18020118 27 B
18020119 28 B
18020120 40 A
18020121 14 E
18020122 14 B
18020123 18 B
18020124 16 A
18020125 39 A
18020126 27 B
18020127 20 E
18020128 30 A,B
18020129 27 A
18030001 11 B
18030002 3.4 A
18030003 1.3 D
18030004 1.7 E
18030005 4.3 E
18030006 7.6 B
18030007 17 B
18030008 4.2 B
18030009 4.2 E
18030010 21 B
18030011 0.72 B
18030012 0.83 A
18040001 0.34 B
18040002 1.6 A
18040003 1.6 E
18040004 7.0 B
18040005 5.4 A
18040006 22 A
18040007 6.4 B
18040008 18 B
18040009 22 A,B,C
18040010 29 A,B
18040011 8.4 C
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Runoff from hydrologic cataloging units--Continued

!

Hydrologic unit code Runoff Remarks c¢odel/
(in/yr)

18040012 25 A
18040013 13 A
18040014 0.71 E
18050001 5.6 B
18050002 13 B
18050003 3.4 A
18050004 5.8 A
18050005 15 B
18050006 11 B
18060001 17 A
18060002 1.6 A
18060003 0.24 E
18060004 0.44 A
18060005 1.2 A
18060006 12 A,B
18060007 0.62 B
18060008 1.5 A
18060009 0.54 B
18060010 1.7 B
18060011 1.2 B
18060012 5.2 B
18060013 4.1 A
18060014 Undefined
18070101 4.4 A
18070102 0.97 B |
18070103 1.6 B
18070104 6.7 B
18070105 5.2 B |
18070106 4.0 B |
18070107 Undefined
18070201 2.0 E |
18070202 2.4 A
18070203 1.4 B
18070204 2.0 a
18070301 2.5 B
18070302 0.55 A
18070303 1.1 A
18070304 1.6 A,B
18070305 0.17 A
18080001 13 B
18080002 4.9 E
18080003 6.3 A,B
18090101 22 B
18090102 9.1 B




Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
(in/yr)

18090103 9.2 B
18090201 0.03 E
18090202 0.01 E
18090203 0.01 E
18090204 0.03 B
18090205 0.90 C
18090206 0.27 E
18090207 0.05 E
18090208 0.19 A
18100100 0.02 E
18100200 0.08 B
19010001 10 E
19010002 9.0 E
19010003 7.0 E
19020001 20 B
19020002 15 E
19030001 8.8 B
19030002 6.8 B
19030003 12 D
19030004 15 A,B
19030005 10 B
19030006 9.0 E
19040001 19 c
19040002 53 B,C
19040003 45 E
19050001 80 B
19050002 34 A,B
19050003 25 A,B
19060000 130 A,B
20010000 30 A,B
20020000 110 A,B
20030000 Undefined
20040000 Undefined
20050000 60 A,B
20060000 30 A,B
20070000 90 A,B
20080000 Undefined
20090000 Undefined
21010001 27 F
21010002 21 D
21010003 40 F
21010004 28 F
21010005 34 F
21010006 Undef ined
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Runoff from hydrologic cataloging units--Continued

Hydrologic unit code Runoff Remarks codel/
‘' (in/yr)

21020001 Undeffined

21020002 Undefined

21030001 Undef ined

21030002 Undefined

21030003 Undef ined

1CODE indicates the primary method or metho%s
used to compute the average runoff for the hydrologic
cataloging unit. Codes of more than one letter
indicate a combination of methods.

A = Complete 30-year record(s) within the unit.

B = Less than 30-year record(s), extended by
correlation.

C = Less than 30-year record(s), without extensiqn.

D = Difference between two stations on a main stream.

E = Estimated from runoff in adjacent units. t

F = Other estimation methods.
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APPENDIX C
List of Stations and Hydrologic Cataloging Units
List of the stations used in computing average annual runoff by hydrologic cataloging unit, or to define

runoff variability for the national runoff map, together with their drainage areas, periods of record, mean
discharge, and runoff.

ERRATA

The following remarks codes for the unit averages indicate the primary methods used to compute the
average runoff for the hydrologic cataloging units listed in Appendix C. Codes of more than one letter
indicate a combination of methods.

A=Complete 30 year record(s) within the unit.

B=Less than 30 year record(s), extended by correlation.

C=Less that 30 year record(s), without extension.

D=Difference between two stations on a main stream.

E=Estimated from runoff in adjacent units.

F=Other estimation methods.

A code for a single station indicates the type or types of adjustment made to the runoff, and whether the
station was used to determine the average runoff for the cataloging unit or was used to define variability of
runoff within the unit or both.

I=Adjusted for diversions.

S=Short record adjusted to 1951-80 period.

M=Station used to determine average runoff for a cataloging unit.

V=Station used to determine variability of runoff within the unit.




Appendix C.--List of the stations used in computing average annyal runoff by hydrologic cataloging unit,

or to define runoff variability for the national runoff map, together with their drainage areas,

periods of record, mean discharge, |and runoff

[wi2, squace miles; ft3/s, cubic feet per second; in., inches]

Station Drainage  Years Mean Runoff  Adjusted Remarks
number Station name area of discharge (in.) runoff code
(mi2) record (ft3/s) (in.)
Hydrologic cataloging unit: 01010001
01010500 St. John River at Dickey, Maine 2,680 30 | 4,768 24.2 M
Average for unit 24 A
Hydrologic cataloging unit: 01010002
01011000 Allagash River near Allagash, Maine 1,229 30 1,938 21.4 M
Average for unit 21 A
Hydrologic_cataloging unit: 01&\]10003
01013500 Fish River near Fort Kent, Maine 873 30 ‘ 1,482 23.1 M
Average for unit ‘ 23 A
Hydrologic cataloging unit: 01010004
01017000 Aroostook River at Washburn, Maine 1,654 30 2,717 22.8 M
Average for unit 23 A
Hydrologic cataloging unit: 01010005
01018000 Meduxnekeag River near Houlton, Maine 175 30 312 24.2 M
Average for unit 24 A
Hydrologic cataloging unit: 01020001
01029500 East Branch Penobscot River
at Grindstone, Maine 1,086 30 2,098 26.2 M
01030000 Penobscot River near Mattawamkeag, Maine 3,356 30 5,992 24.2 M
Average for unit 23 D
- Hydrologic cataloging unit: 01020002
01025500 East Branch Penobscot River
at Grindstone, Maine 1,086 30, 2,098 26.2 M
Average for unit 26 A



Bppendix C.--List of the stations used in computing average annual runoff by hydrologic cataloging unmit,

or to define runofr variability for the national runoff map, together with their drainage areas,

periods of record, mean discharge, and runoff--Continued

[mi2, square miles; ft3/s, cubic feet per second; in., inches)
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Station Drainage Years Mean Runof f Adjusted Remarks
number Station name area of discharge (in.) runof f code
(mi2) record (ft3/s) (in.)
Hydrologic cataloging unit: 01020003
01030500 Mattawamkeag River near Mattawamkeag, Maine 1,418 30 2,619 25.1 M
Average for unit 25 A
Hydrologic cataloging unit: 01020004
01031500 Piscataquis River near Dover-Foxcroft, Maine 298 30 656 29.9 v
01033000 Sebec River at Sebec, Maine 326 30 671 28.0 v
01033500 Pleasant River near Milo, Maine 324 29 761 31.9 v
01034000 Piscataquis River at Medford, Maine 1,162 30 2,513 29.4 M
Average for umit 29 )
Hydrologic cataloging unit: 01020005
01035000 Passadumkeag River at Lowell, Maine 299 29 543 24.7 24.5 S,M
01036500 Kenduskeag Stream near Kenduskeag, Maine 178 29 344 26.2 26.0 S,M
Average for unit 25 B
Hydrologic cataloging unit: 01030001
01042500 Kennebec River at The Forks, Maine 1,590 30 2,767 23.6 M
Average for unit 24 A
Hydrologic cataloging unit: 01030002
01045000 Dead River at The Forks, Maine 872 29 1,571 24.5 24.1 S,M
Average for unit 24 B
Hydrologic cataloging unit: 01030003
01046000 Rustin Stream at Bingham, Maine 90.3 19 188 28.3 30.1 S,M,V
01047000 Carrabassett River near North Anson, Maine 353 30 772 29.7 LAY
01048000 Sandy River near Mercer, Maine 514 29 1,053 27.8 27.4 S,M
010459000 Sebasticook River near Pittsfield, Maine 572 30 1,030 24.5 M
01049500 Cobbosseecontee Stream at Gardiner, Maine 217 18 415 26.0 25.6 S,M
Average for unit 27 A,B



Appendix C.--List of the stations used in computing average annual runoff by hydrologic cataloging unit,

or to define runoff variability for the national runoff map, together with their drainage areas,

pericds of record, mean discharge, and rupoff--Continued

[mi2, square miles; ft3/s, cubic feet per second; in., inches)

Station Drainage Years Mean Runoff Adjusted Remarks
number Station name area of discharge (in.) runof f code
(mi2) record (ft3/s) (in.)
Hydrologic cataloging unit: 01040001
01052500 Diamond River near Wentworth Location, N.H. 152 30 350 31.3 v
01054000 Androscoggin River near Gorham, N.H. 1,361 30 2,559 25.5 M
Average for unit 26 A
Hydrologic cataloging unit: 01040002
01054200 Wild River at Gilead, Maine 69.6 16 179 34.9 35.3 S,M,V
01054300 Ellis River at South Andover, Maine 130 17 250 26.1 25.5 S,M,V
01055000 Swift River near Roxbury, Maine 9.9 30 206 28.9 M,V
01055500 Nezinscot River at Turner Center, Maine 169 30 318 25.6 M
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