APPENDIX A

MONTHLY DISTRIBUTION OF RAINFALL EROSIVITY FACTOR R

Figure A-1 - Key Map for Selection of Diétribution Curves
for Eastern United States

Figure A-2a through A-2i - Distribution Curves for Eastern
United States

Distributien Curves for Hawaii (Figures A-3a through A-3c)

Methods for Developing R Distribution Curves for the
Western United States
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METHODS FOR DEVELOPING R DISTRIBUTION CURVES FOR THE WESTERN UNITED
STATES (Conservation Agronomy Technical Note No. 32, 1974)

RS is significant in portions of this area. Divide the annual
Rr for the location by the average annual precipitation to obtain a.
factor. Multiply each month's precipitation by this factor to obtain
monthly Rr values. Add the prorated monthly RS values to Rr for the
months when snowmelt occurs, to obtain the monthly R values. Compute.
the monthly accumulative percent. The following example is for
Hylton, in Elko County, Nevada. The 2-6 rainfall for this area is
0.9 in. The annual Rr determined from the Type. II curve on Figure
II1-4, is 18. Annual precipitation average is 12.72 in. Factor is

18 + 12.72 = 1.42.

Monthly precipitation (water depth) for December through March
is 4.92 in. RS =4.92 x 1.5 =7.38. This is prorated, based on
local judgment to

January 10% or 0.7
February 20% or 1.5
March 50% or 3.7
April 20% or 1.5
Precipi-
tation
(Inches | Cumulative
Month gg;i;) Re R R* R *
(1) (2) 3) (4) (5) (6) )
January 1.18 1.68 7 2.38 2.38 0.093
February 1.14 1.62 1.5 3.12 5.50 21.6
March 1.29 1.83 3.7 5.53 11.03 43.3
April 1.49 2.12 1.5 3.62 14.65 -57.5
May 1.48 2.10 - 2.10 16.75 65.8

*Columns (3) + (4).

A-15



Precipi-

tation .
(Inches Cumulative
Month gz;i;) R, R R* R b
(1) (2) (3) (4) (5) (6) )
June 0.91 1.29 - 1.29 18.04 70.9
July 0.63 0.89 - 0.89 18.93 74.4
August 0.52  0.74 - 0.74 19.67 77.3
September 0.63 0.89 - 0.89 20.56 80.8
October 1.17 1.66 - 1.66 22.22 87.3
November 0.97 1.38 - 1.38 23.60 92.7
December 1.31 1.86 - 1.86 25.46 100

*Columns (3) + (4).

Values in cumulative percent column (7) are the points used in
plotting the monthly R distribution curve.

For A-2, A-3, and A-4 Areas Shown in Figure III-4

RS is not significant in most parts of these areas. Use the monthly
rainfall distribution as the R distribution. Simply accumulate monthly
precipitation amounts and divide each by the annual precipitation. The
results obtained for each month will be the points for plotting the

monthly R distribution curve.

For B-1 and C Areas Shown in Figure III-4

RS in most parts of these areas is significant.
1. "Multipliers" are used to time average monthly precipitation

amounts. Sum the results of multiplications to obtain the
"factored annual precipitation". Divide the annual Rr for

A-16



the location by the "factored annual precipitation” to
obtain a factor which will be used to convert monthly
precipitation amounts to the monthly R values (see

the previous section for A-1 area). Values of
multipliers are:

Month(s) Multipliers

January, February, |

March 0.1
April 1.0
May 4.0
June, July, August 7.0
September, October 2.0
November, December 0.1

Add the prorated Rs values to the months when the snowmelt
occurs to obtain the monthly R values. Compute the monthly
cumulative percents which are points used in plotting

the monthly R distribution curve. The following example

is for a hypothetical area which has an annual rainfall
factor Rr of 25, and a Rs factor of 7.5 (4.94 x 1.5 rounded
to 7.5). The 4.94 in. is total precipitation for December,
January, February, and March. Rs factor is prorated to:

January 0% or 0 in.

February 33.3% or 2.5 in.
March 33.3% or 2.5 in.
April '33.3% or 2.5 in.

A-17



Month
(1)

January
February
March
April
May

June
July
August
September
October
November
December

Total

Month
NOB
January
February
March
April
May
June
July
August
September
October
November
December
Total

Precipi-

ractored
Monthly

tation pptn. (Col. 2 Moath]y
(in.) Multiplier x Col. 3) r*
(2) (3) (4) (5)
1.33 0.1 0.13 0.11
1.14 0.1 0.11 0.09
1.35 0.1 0.13 0.11
1.48 1.0 1.48 1.24
1.43 4.0 5.72 4.80
1.00 7.0 7.00 5.78
0.80 7.0 5.60 4.69
0.78 7.0 5.46 4.58
0.85 2.0 1.70 1.43
1.14 2.0 2.28 1.91
0.92 0.1 0-.09 0.08
a2 0.1 0.1 0.09
13.34 29.81 25.0
Monthly !onth1y R Cumulative
R =R, + Rs R %
(6) T 8y [€)
- 0.1 0.1 -
2.5 2.59 2.7 8
2.5 2.66 5.4 17
2.5 3.74 9.1 28
- 4.80 13.9 43
- 5.87 19.8 61
- 4.69 24.5 75
- 4.58 29.0 89
- 1.43 30.5 94
- 1.91 32.4 99
- 0.08 32.4 100
- 0.09 32.5 100
7.5 32.5

*In this example, the calculated factor value is 0.84 (25 + 29.81).

Monthly Rr
with 0.84.

A-18
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For B-2 Area Shown in Figure III-3

In this area, no RS values are needed. Follow the same procedure
and use the same set of multipliers as the preceding section for areas
B-1 and C, except that steps for obtaining monthly RS values are not
used. The cumulative R and cumulative percent are computed from monthly
Rr (column 5 in the preceding example).

REFERENCES FOR APPENDIX A

Conservation Agronomy Technical Note No. 32, U.S. Department of
Agriculture, Soil Conservation Service, West Technical Service
Center, Portland, Oregon, September, 1974.
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Wischmeier, W.H., and Smith, D.D., "Predicting Rainfall--Erosion
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APPENDIX B

METHODS FOR PREDICTING SOIL ERODIBILITY INDEX K

Nomograph for Predicting K Values of Surface Soils Using
Chemical and Physical Parameters.

famN

Nomograph for Predicting K Values of High Clay Subsoils
Using Chemical Mineralogical and Physical Parameters.



NOMOGRAPH FOR PREDICTING K VALUES OF SURFACE SQIL

In 1971 Wischmeier, et al. (1971) presented a soil erodibility

- nomograph derived from statistical analysis of 55 soit types. Five
soil parameters are included in the nomograph to predict erodibility:
percent silt plus very fine sand; percent sand greater than 0.10
millimeter; organic matter content; soil structure; and permeability.
Values of the parameters may be obtained from routine laboratory
determinations and standard soil profile descriptions.

The 'nomograph is reproduced here as Figure B-1.

Description of Factors (Water Resources Administration, 1973)

Grain Size Distribution

Grain size distribution has a major influence on a soil's
erodibility: the greater the silt content, the greater the soil’s
erodibility; the smaller the sand content, the greater the soil's
erodibility.

Particles in the very fine sand classification behave more
1ike silt than sand. Therefore, the percentage of very fine sand
should be subtracted from the total percentage of sand and added to
the percentage of silt.

Organic Matter

The percentage of organic matter was determined, in work
by Wischmeier, et al., by the Walkley-Black method (Walkley and
Black, 1934). The organic matter content is approximately 1.72 times
the percent carbon. Soil erodibility decreases as organic matter

content increases.
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Soil Structure-

o

The soil structure is descriptive of the overall arrangement
of the soi]rsolids. The four pakameter values and their descriptions
are as follows:

Parameter

Value . Descriptions
Granular - A1l rounded aggregates may be placed in this
category. These rounded complexes usually lie loosely
and are readily shaken apart. When wetted, the voids
are not closed readily by swelling.

| Very fine granular - less than 1 mm.

2 Fine granular - 1 to 2 mm.

3 Medium granular - 2 to 5 mm.

3 . Coarse granular - 5 to 10 mm.

4 Blocky - Aggregates have been reduced to blocks,
irregularly six-faced, and with their three dimensions
more or less equal. In size, the fragments range
from a fraction of an inch to 3 or 4 in. in thickness,

4 Platy - Aggregates are arranged in relatively thin
plates or lenses.

4 " Prismatic - Aggregates or pillars are vertically

oriented, with tops plane, level, and clean cut.
They commonly occur in subsoils of arid and semi-arid
regions.



Parameter
Value Descriptions

4 Columnar - Aggregates or pillars are vertically
oriented, with rounded tops. They commonly occur
when the soil profile is changing and the horizons
are degrading.

4 Massive - Soil units are very large, irregular,
featureless as far as characteristic aggregates

are concerned.

Soil Pefmeabi]ity

Soil permeability is the ability of the soil to transmit water.
Since different soil horizons vary in permeability, the.relative perme-
ability classes refer to the soil profile as a whole. The relative
- permeability classes are as follows:

Class Permeability Rates in In/Hour
1 Rapid over 6.0
2 Moderately rapid 2.0 to 6.0
3 Moderate 0.6 to 2.0
4 Moderately slow 0.2 to 0.6
.5 STow 0.06 to 0.2
6 Very slow less than 0.06

Reading the Nomograph

Entry values for all of the nomograph curves, except permeability
class, are for the upper 6 or 7 in. of soil. For soils in cuts, the
entry values are for the upper 6 or 7 in. of the newly exposed layer.
In reading the nomograph, interpolate linearly between adjacent curves
when the entry data do not coincide with the plotted curves of percent



'

sand or percent organic matter. The percent of coarse fragments may

be significant and is not included in the nomograph. Therefore, reduce
the value of K read from the nomograph by 10% for soils with strati-
fied subsoils that include layers of small stones or gravel without a
seriously impeding Tayer above them.

Enter the left scale of the nomograph with the appropriate
percent silt plus very fine sand, move horizontally to intersect the
correct percent-sand curve (interpolating to the nearest percent),
vertically to the correct organic matter curve, and then horizontally
to the right scale for first approximation of soil erodibility.

For soils having a fine granular structure and moderate perme-
ability, the value of K can be obtained directly from this scale.
However, if the soil is other than of fine granular structure, or
permeability is other than moderate, it is necessary to proceed to
the second part of the nomograph, horizontally to intersect the
correct structure curve, vertically downward to the permeability
curve, and horizontally to the soil erodibility index scale.

NOMOGRAPH FOR PREDICTING K VALUES OF HIGH CLAY SUBSOILS

Subsoils are commonly heavier in texture than the surface soils.
In addition, subsoils likely have aggregating agents that are very
much different from those found in surface soils and the degree of
aggregation is known to have a profound influence on erodibility.

From an EPA study (Roth, et al., 1974) conducted at Purdue
University, a multiple Tinear regression equation and nomograph were
developed which can be used to estimate the erodibility factor, K,
of many high clay soils. Multiple regression analysis revealed that



amorphous iron, aluminum and silicon hydrous oxides serve as soil
stabilizers in subsoils (whereas, organic matter is the major
stabilizer in surface soils). The nomograph was developed from
the multiple linear regression equation relating the erodibility
factor to the soil texture factor, M, the amount of CDB (citrate-
dithionite-bicarbonate) extractable iron and aluminum oxides, and

the amount of CDB extractable silica.

The equation used to derive the nomograph was:

= -4 9 9 'v
Kpred = 0.32114 + 2.0167 x 107" M - 0.14440 (% F§203 + % A]203)
- 0.83686 (% 5102)
' i
where
Kpred = predicted K value of subsoil
M = s0il texture factor, defined by percent new silt

(percent new silt + percent new sand). “New" silt
has 2 to 100 ym mean diameter. "New” sand has 100
to 2,000 um mean diameter.

% Fe203 percent CBD extractable iron oxide of soil.

% A]203

% 5i0, = percent CDB extractable silica in soil.

percent CDB extractable aluminum oxide of soil.

The nomograph for estimating the erodibility factor, K, of high clay
subsoils is reproduced in Figure B-2.
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TABLE C-1

STREAM AND RIVER REAERATION AND DEOXYGENATION RATES (FROM HYDROSCIENCE, 1971)

River Name

Grand River
(Michigan)

Clinton River
(Michigan)

Truckee River
(Nevada)

Flint River
(Michigan)

Jackson River
(virginia)

N. Branch
Potomac River
(Md., W.va.)

Depth
Category (ft.)
Shallow 1.9
Shallow 1.58
Shallow 1.67
1.67
1.67
Shallow 2.1
2.6
2.6
1.7
~ 1.9
Shallow 3
Shallow 2

Area

gftzz

320.0
44.6

150.
150.
150.

210.
200.
400.

290.

400.
365.

100.

Flow

§cfs}

295.
33.

180.
195.
271.

134.
174.
174.
204.
204.

100.

100.

1

ka kL
Velocity @20°cC ©20°C
(fps) (1/day) (1/day)
0.92 4.5 0.59
0.72 5.9 ©3.37
.20 5.6 0.36

.30 5.7 0.3
.81 6.6 0.96
0.64 3.5 0.56
0.83 3.9 0.63
0.44 3.1 0.69
0.73 5.0 0.69
0.51 2.2 0.69
0.27 4.1 1.25
1.0 9.0 0.40
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TABLE C-1 (continued)

k k
, a L
Depth Arga Flow Velocity @20°c @20°cC
River Name Category (ft.) (ft7) (cfs) (fps) (1/day) (1/day)

Clarion River Shallow 1 1 -10. ‘ 3
(Penna.) 1.9 0.55 2.26

South River 1-2 35. 2
Ivel River Shallow 1.21 4.86 0.14 2.35
(England) 1.51 - 4.15 0.14 2.06
1.09 3.87 0.13 3.20
1.50 15.40 0.37 2.37
1.08 4.86 0.16 4.57
0.38 4:.15 0.15 2.09
1.12 3.87 0.13 1.18
1.46 15.40 0.38 3.18
1.31 15.40 0.47 6.18
2.44 10.07 0.23 0.90
2.03 10.07 0.22 1.66
Lark River Shallow 1.74 10.94 0.28 0.78
(England) 1.47 10.94 0.37 2.12
1.82 36.20 0.50 1.41
2.41 36.20 0.43 0.31
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River Name

Derwent River
(England)

Black Beck
River
(England)

St. Sunday's
Beck (Eng.)

Yewdale Beck
(England)

Elk River
(Penna.)

Category

Shallow

Shallow

Shallow

Shallow

Depth

(ft.)

— O OO0 0O [ Ne Nen)

[e M)

o QOO OOoOO

.12
.89
.85

.40
.40
.39
.60
.69
.00

.82
.78

“TABLE C-1 (continued)

Velocity

(fps)

]

.37

1.19
1.07

T e

—_— ) - OO

.44
.56
.63
.83
.81
.54

.07
.27

k

a

©20°C

(1/day)

k
L
020°cC
(1/day)

31

.80
24.
34.

25.
28.

22

18

21
16

53
57

59
34

.80
49.
30.
.46

17
77

.05
.06

12.
30.
18.
20.
17.
19.

5.

04
32
90
25
09
16

84
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River Name

Mohawk River

Mohéwk River
(New York)

North Branch
Susquehanna

New River
(Virginia)

Wabash
(Indiana)

Clinch River
(T.V.)

Holston
(T.V.)

Category

Shallow

Medium

Medium

Medium

Medium

Medium

Medium

TABLE C-1 (continued)

a

Depth Arga F1ow Velocity 020°¢C
(ft.) (ft°) (cfs) (fps) (1/day)
3 143. .07-4.0
15 3,800.  ° 800. .21

4 1,700. 1,000. 0.60 1.5
5 1,720. 1,200. 0.70 1.04
5-7 1,000-

5,000

3.27 3,300. 3.07 2.27
5.09 4,500 3.69 1.44
4.42 3,190 3.10 .98
6.14 5,890 2.68 .50
5.65 5,910 2.78 .74
7.17 52930 2.64 1.13
11.41 10,385 2.92 .28
2.12 3,230 2.47 3.36
2.93 6,400 3.44 2.79
4.54 14,085 4.65 1.57
9.50 10,440 3.94 .46
6.29 6,540 2.51 .39

020°C

§1(daxl

.23
.40

0.35

on
(S S,
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TABLE C-1 (continued)

ka kL
: Depth Area Flow Velocity 20°C @20°¢C

River Name Category (ft.) (ft7) (cfs) (fps) (1/day) (1/day)
Holston River Medium 7.52 10,500 3.15 .27
(T.V.) 7.07 10,500 3.30 .55

5.44 5,590 3.11 .54

8.06 11,930 4.28 .60

3.98 952 2.73 1.25
Fr. Broad Medium 9.38 12,010 2.4 .27
(T.V.) : 10.19 17,120 3.06 .23
T , . 3.29 44,105 2.40 1.88

4.74 8,775 3.46 .84

5.72 12,455 4.02 .88

6.98 17,270 52 .91

4.29 4,150 85 1.00

6.01 8,775 .75 .55

7.16 12,455 .23 .98

9.49 17,270 3.71 .25
Wautaga River Medium 3.42 3,112 5.0 43, 5.6
(T.V.)
Hiwassee River Medium 3.02 1,145 3.05 11. 1.7
(T.V.) 2.83 N 1,145 3.91 21. 3.2

Ohio River "~ Deep 32 43,000 6,000 .14 .06
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River Name

Upper Hudson
(Troy, N.Y.-
Saugerties)

Lower Sacramento
River

Upper James
River (Va.)

I11inois River

Category

Deep

Deep

Deep

Deep

Depth

(ft.)

15.5

10-12
9.2
9.0
8.9

TABLE C-1 (continued)

Area

(£t2)

6,000
6,750

8,000

11,500
14,500
14,500
14,000
14,500
13,500
15,000

Flow

gcfsz

3,000
4,500

10,000

1,800
2,600
9,000
7,500
4,500
3,800
1,350

8,000

Velocity

{fps)

0
1

—

.5
.5

OCOOOODOOO

ka kL
©20°¢ 020°cC
(1/day)  (1/day)
.34 .125
.34 .165
.28 .40
.15
.24
.15 .48
.14 .30
.12 .31
13 Y
.22 .39
.24 .38
.22 .43
: .07
.225
.269

.224




Log (k H/v)= -3.606+1.383 Log ((pUH/u)/(u\faﬁ))

Correlation Coefficient = .958
g |Std. Error of Estimate = .342

y ,

10
oM 10° I 10 Toi 10°
(pUH/u)/(u\lﬁ)
Ficure C-1 DEOXYGENATION PARAMETER (KLHZ/V)

VERSUS THE ReEynNoLDS NUMBER AND FROUDE
NUMBER (pUH/u)/U\[ gH) (From BANSAL,
1975) ‘



TABLE C-2
DEOXYGENATION RATE CONSTANTS (FROM BANSAL, 1975)

kL:rates
base e/day
, X-section Estimated
Discharge area Top Width  Temp (From Fig.
cfs sq_ft. ft. Oc Gbserved C-1)
Kansas River at Bonner Springs, Kansas
15,200 4,300 770 25 .02 .258
2,160 1,200 505 28 .12 .249
2,090 1,170 500 25 2 .242
2,440 1,300 525 24 .24 .241
1,300 850 450 9 .02 .204
828 550 415 5 .16 .190
632 425 405 9 .26 .195
1,080 710 432 14 A7 .213
Kansas River at Lecompton, Kansas
1,750 750 725 27 .19 .232
1,360 590 660 32 .15 .239
2,060 880 774 28 .35 .236
2,300 1,000 757 10 .30 .201
1,040 450 592 6 .47 .184
793 350 538 0 .23 .169
1,170 500 620 16 .05 .206
Kansas River at Topeka, Kansas
3,040 1,450 468 22 .08 .241
1,460 700 437 31 .07 .248
1,800 865 447 27 N .243
2,690 1,285 466 18 .37 .230
1,900 910 450 7 14 .200
764 365 405 7 .06 .189
631 310 368 11 .23 .196
608 290 364 15 .10 .204



TABLE C-2 (continued)

»‘kL rates
base e/day
X-section: Estimated
Discharge area Top Width Temp : (From Fig.
cfs sq ft. ft. 0C Observed C-1)
Republic River below Milford, Kansas
258 184 196 24 .18 .224
657 412 251 28 .19 .242
609 392 249 24 .07 .283
201 140 166 14 .25 .203
15 10 68 1 14 .153
36 26 77 0 .23 .161
249 177 192 16 .29 .208
Smoky Hill River at Enterprise, Kansas
215 122 119 27 .09 .232
100 57 69 32 .26 .238
373 211 131 24 .16 .234
146 83 91 6 .32 .193
113 65 75 0 .14 173
210 120 118 15 A7 .207
157 88 97 14 .24 .204
Smoky Hill River at New Cambridge, Kansas
185 87 86 27 .09 - .232
67 35 79 31 .19 .225
734 252 88 29 .27 .255
Solomon River at Niles, Kansas
61 65 53 28 .21 .237
35 40 49 30 .19 .234
117 125 61 21 .06 .231

c-10



‘TABLE C-2 (continued)

ky rates
base e/day
X-section. _ Estimated
- Discharge - area Top Width  Temp, (From Fig.
cfs .__sq ft. ft. OC  Observed c-1)
Kansas River at Wamego, Kansas
890 390 413 27 .23 .231
1,540 670 468 26 .13 .236
2,530 1,080 | 540 27 .30 .244
1,470 730 462 15 .26 214
680 300 395 0 .28 71
535 225 381 2 1 172
483 190 375 7 .06 ° .181
Big Blue River at Tuttle Creek, Kansas
1,060 1,050 194 22 .21 .251
162 70 76 24 .14 .224
90 42 62 27. .23 .225
810 490 191 23 .28 .240
961 1,000 194 8 .6 217
232 108 92 1 .37 .179
50 30 52 6 .15 .181
50 30 52 13 .2 .195
Kansas River at Manhattan (Fort Riley), Kansas _ |
1,250 4,250 533 26 .26 .268
559 1,750 493 32 .15 .265
1,200 4,050 530 26 .10 .267
511 367 247 25 .09 .234
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TABLE C-2 (continued)

kL rates
base e/day
X-section Estimated
Discharge area Top Width  Temp. (From Fig.
cfs sq ft. ft. OC  Observed c-1)
Solomon River at Glen Elder, Kansas
44 38 49 28 .20 .229
47 40 49 28 .23 .23
79 58 53 24 .10 .227
30 30 33 7 .35 .21
48 41 49 0 .34 172
33 31 36 0 .37 173
30 30 33 5 .35 .185
Saline River at Tescott, Kansas
8.3 14 19.4 2.7 .37 .226
5.8 10 17.8 28 .25 .224
132 75 30 21 .26 .235
Smoky Hill River at Mentor, ‘Kansas
138 88 83 24 .10 .226
35 20 81.5 26 .15 .207
675 288 92.5 26 .42 .25
Smoky Hill River at Langley, Kansas
77 60 57 23 .42 .224
147 85 67 27 .51 .236
493 210 90 24 .14 .240
249 122 75 23 .14 .232
14 15 20 7 .20 .186
21 21 23 1 .28 .176
18 19 22 6 .29 .186
81 60 58 1 .33 .199
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TABLE C-2 (continued)

kL rates
_ ~ base e/day
' X-section Estimated
Discharge area Top Width - Temp. (From Fig.
cfs sq ft. ft. 0C Observed c-1)

Grand River, Michigan

295 320 --168.4 . 20 .59 .228
Clinton River, Michigan

33 44.6 28.22 20 3.37 .225
Truckee River, Nevadé

180 150 89.8 20 .36 .226

195 150 89.8 20 .36 .226

271 150 . 89.8 20 .96 226
Flint River, Michigan : ‘ .

134 210 100 N .56 .230

174 200 76.9 20 .63 .233

174 400 ©153.8 20 .69 .233

204 296 170.6 20 .69 .226

204 400 +210.5 20 .69 .228
Jackson River, Virginia

100 365 L 122 20 1.25 .236
North Branch Potomac River (Mqry]gnd, West Virginia)

100 - -+100 50 - 20 .4 .229
North Branch Susquehanna

1,000 1,700 - 425 .20 .35 .241

. C= 13



TABLE C-2 (continued)

k, rates
base e/day
- X-section Estimated
Discharge area Top Width  Temp. (From Fig.
cfs sq ft. ft. oc Observed C-1)
New River, Virginia
1,200 1,720 344 20 .5 .245
Upper Hudson, Troy, New York
3,000 6,000 343 20 .125 .269
4,500 6,750 321 20 .165 .273
Lower Sacramento River
10,000 8,000 457 20 .4 .269
Upper James River, Virginia _
1,800 8,000 742 20 .48 .267
2,600 11,500 935.5 20 .30 .267
. 9,000 14,500 935.5 20 .31 .267
7,500 14,000 903.2 20 .41 .267
4,500 14,500 935.2 20 .39 .267
3,800 13,500 871 20 .38 .267
1,350 15,000 967.7 20 .43 .267
Cooper River, South Carolina
10,000 40,000 1,000 20 .3 .286
Savannah River, Georgia and South Carolina
7,000 10,000 1,000 20 .3 .258
6,800 40,000 1,428.6 20 .3 .279
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TABLE C-2 (continued)

k; rates
base e/day
X-section Estimated
Discharge area Top Width  Temp. (From Fig.
cfs sq. ft. ft. OC  QObserved c-1)
South New Jersey
23 2,500 208.3 20 .2 .262
Compton Creek, New Jersey
10 1,000 69 20 .23 .265
10 790 75 20 .23 - .259
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ALLUVIAL CHANNEL AND SEDIMENT DATA
(FROM SCHUMM, 1960)

TABLE C-3

Location

Willow Creek near Cheyenne Wells,Colo-
Smoky Hill River near Arapahoe,Colo---

Smoky Hi11 River near Sharon Springs,
KBNS -=--- - mwm oo oo ecacae e

Smoky Hi1l River at Russell Springe.
Kang-=--evemcmmammsrcc oo mca e

Smoky Hi11 River at Gove,Kans---------
Smoky Hill River near Arnold,Kans-----
Smoky Hil) River near Russell,Kans----
Smoky Hill River at Dorrence,Kans-----

Smoky Hill River near Kanopolis .
(Longley),Kans«=-=mcccecmosoaacaaccan

Smoky Hi1l River near Bridgeport
(Lindsborg) ,Kans=---s--=s-zccacacoaaon

Smoky Hi11 River at Abilene,Kans------
Smoky Hi1) River near Junction City,

Kansas River at Wamego ,Kans-«-~~-==au-
Kansas River near Topeka,Kans--~--~--=

Arlkaree River near Arikaree,Colo-----
Arikaree River at Haigler,Nebr--------
Republican River near Stratton,Nebr---

South Fork Republican River near 8enk-
leman,Nebr.-=re-ceccancaccaaa. vommman

Republican River near 8enkleman,Nebr--
Republican River near McCook,Nebr-----

Republican River near Bostwick(Hardy),
Nebr-=--cccncmemonaaar e aveea

Repubiican River at Concordia,Kans----
Republican River at Junction City,Kans

South Fork Powder River near Kaycee,

Wyo B e L L LT
Powder River below Arvada,Wyo-
Powder River near Locate,Mont-------
Crazy Woman Creek near Arvada,Wyo---
Little Powder River at Broadus,Mont-
Bighorn River near Kane,Wyo---------
Badwater Creek near Lysite,Wyo------
Badwater Creek at Lysite,Myo--------
Ow! Creek near Thermonolis,Wyo------
Cottonwood Creek at Winchester,Wyo--
Gooseberry Creek at Pulliam,Wyo-----
Graybull River near Basin,Wyo-------

Bates Creek near Alcova,Wyo---------

Smoky Hill-Kansas Rivers system

Median Weighted
grain Silt- Silt- mean
size, clay in clay in silt-clay
Ds, bank channel
(m? (percent) (percent) (percent)
1.10 72 3 16
.85 49 3 6.1
N 25 4 4.5
1.30 21 2 2.4
.80 63 3 4.3
.93 30 2 2.4
.81 76 1 5.3
1.30 69 4.4
.63 96 4 14
.40 85 3 13
.023 97 87 89
1.20 90 . 6
.70 93 1 3.8
.75 57 3
Republican River System
1.10 82 3 4.7
.25 65 3 8
.38 3 3 3.4
.48 44 1. 3.4
.25 23 6 6.7
.52 88 4.4
.63 29 1 2.8
.70 34 . 1.4
.60 59 1 3.4
Powder River System
0.63 n 9 11.3
22.0 60 14 20
.40 69 15 23
2 70 4 6.5
.42 58 13 15
150 75 2 17
4.10 82 5. 22
.16 35 20 21
.43 47 3 6.7
) 58 5 .3
21 69 2 14
1.0 15 8 .4
8.0 45 2. 5.7
.50 72 7 9.9
.90 63 14 18
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Width
(feet)
15
65

200

263
226
345
15
130

' 92

69
125

153
636
800

206
68
400

100
123
15

154
250
300

119

35

47
175
234
33
40
220
50
109
35
133
59
134
69

Depth
(feet)

1.7
2.3

2.5

3.0
2.5
2.5
3.5
4.0

5.5

5.0

18

5.0

10
18

2.2
3.0
3.0

2.3
2.5

T 2.7

5.0
5.0
6.5

2.3

2.5

4.4
3.5
4.5
4.4
5.5
8.5
2.3
2.5
3.9
3.5
2.4
39
2.8

Width
depth
ratio

(F)

28

88
90
138
33
33

14

kil
64
44

94
23
133

43
49
43

3
50
46

38
25
43
25

Mean Mean
annual  anrnual Drainage
Gradient flood discharge area
(S) (cfs) (cfs) (sq mi)
0.003  ------ 30(est) —————-
------ 5,800 65. 5,220
.00066 8,000 215 6,965
L0007  —ememe emmmes —eeee-
.0005 9,200 34 7,857
------ 6,750 340 8,110
------ 11,500 1,254 18,830
©.0004 13,000 1,454 19,900
-.0008 39,000 4,398 55,240
.0005 48,000 5,155 56,710
0.002 3,500 19.6 1,460
.002 4,500 56.8 2,580
.003 2,175 105 4,770
009 cemeee aemeee 5,760
.0008 12,000 843 22,400
.0007 13,000 -e---- 23,540
.0007 15,000 1,000 24,900
0.004 3,900 35 1,150
005 574 58 450
0015 1,630 133
0011 —semoe eemoma
------ 9,400 639
1,150 40
1,280 39 e
16,100 2,888 15,900
585 34 484
.006 m 10 n
.0015 3,140 178 1,130
.0035 500 16 n



TABLE C-3 (continued)

Median Weighted
grain Silt- Silt- mean Width Mean Mean
size, clay in clay in silt-clay depth ) annual  annual  Drainage
Dg bank channel M Width Depth  ratio Gradient flood discharge area
Location (mm (percent) ({percent) (percent) (feet) (feet) (F) (s) {cfs) (cfs)  (sq mi)
Sage Creek, S.Dak.:.
0.06 93 S5 73 16 7 2.3 0.0055  ~seen ec-m- 1.7
.06 93 68 79 20 7 2.9 L0085 eemee mmeen 3.4
g2 96 40 54 ki S 6.2 0085 eceem eeeen 9.5
12 10 14 23 75 7 10.7 L0015 —emee eeeee 17.9
.73 60 15 22 65 7 9.3 003 ceeee emees 22.2
.35 65 10 20 36 q 9.0 001 emees eeeee 22.5
.84 18 3 4.1 79 3 26.3 013 emmen eeeen 3.8
.50 26 3 4.8 . 92 q 23.0 009 eeeen meeee 24.2
.75 16 S 5.8 100 q 25.0 L B ] 25.8
.58 13 4 . 4.4 130 3 43 010 -eeee —meee 19.7
(6)--- - - .55 6 4 4. 128 1.5 85 016 —eeee - 22.9
Medano Creek, Colo.: R
(n “cececmscccmuanuenen .2 .5 1 1 340 2 170 L A 25.8
(2)mmmmmcmmmcee e eaeaaas .24 .5 1 1 800 3 267 019 ceeee eeen 26.1
(3)mmmmcmmcmccmanccececce s .24 .5 .5 .5 820 2.5 328 016 emeee menes 28.8
Saline River at Russell, Kans,-----==---- 3.57 93 5.7 n 93 3 N e 4,300 88.3 1,502
Paradise Creek near Paradise, Kans.---- .50 74 8 30 32 7.8 4.1 .001 1,300 1.1 212
North Fork Solomon River near Downs Kans. .80 89 1.2 16 82 8.6 9.6 . 0006 8,000 151 2,390
Solomon River at Bennington(Niles),Kans- .41 90 4 n 112 5 22 e-ee- 7,000 558 6,770
Prairie Dog Creek at Norton, Kans.------ .90 82 1.5 19 a5 6.2 7.2 ,000S 2,600 33.2 721
Sappa Creek at Stamford, Nebr,---------- .60 97 2 23 43 6.0 7.2 .0013 1,800 m 3,840
Sappa Creek at Beaver City, Nebr.,-<e--eo .70 96 17 43 26 6.3 4.1 .003 1,350 39.1 1,500
Beaver Creek at Beaver City,Nebr.------- .70 95 2 19 40 4.5 8.9 .001 1,000 28.8 2,060
Beaver Creek at Ludell, Kans.---coeeeceee 1.10 95 2.5 35 28 8.0 3.5 .00Y 450 12.5 1,460
Frenchman Creek at Hamlet, Nebr.-------- .27 93 8.7 A 36 6.5 5.5 .0013 850 101 1,480
Blackwood Creek at Culbertson, Nebr.---- .02 9 75 81 27 8.4 3.2 .0021 690 5.8 290
Red Willow Creek near Red Willow,Nebr.-- 1 9 30 45 ' 45 7.1 6.3 .00t 2,220 43.1 400
South Loup River near Cumro, Nebr,------ .25 80 9.4 16 143 7.3 19.6 .003 2,080 165 1,340
Niobrara River near Colclesser,Nebr,---- .33 47 2 3.3 224 3.4 65.9 003 meeee eeeee 2,000
White River at Chadron,Nebr.-----ccce-cc 15 86 32.5 56 25 10.0 2.5  -eun- 880 20.4 676
White River at Interior,S.Dak.------ - .50 89 2 5.3 293 5.8 50.6 .002 10,900 302 emmm—-
Cheyenne River at Edgemont,S.Dak.------- .75 56 .6 3 pral 5.0 44.2 .0025 3,660 n3 7.143
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APPENDIX D

IMPOUNDMENT THERMAL PROFILES

This appendix contains thermal profile plots for a variety of
impoundment sizes and geographic locations throughout the U.S. The
locations are arranged in alphabetical order. Within each location
set, the plots are ordered by depth and hydraulic residence time.
An index to the plots is provided on pages D-2 and D-3, and the
modeling approach is described in Appendix F.



INDEX TO APPENDIX D

ATLANTA, GEORGIA

20" Initial Maximum Depth . .

40' Initial Maximum Depth
75' Initial Maximum Depth
100" Initial Maximum Depth
200' Initial Maximum Depth

BILLINGS, MONTANA
20! Initial Maximum Depth

40' Initial Maximum Depth .

75' Initial Maximum Depth
100' Initial Maximum Depth
200' Initial Maximum Depth

BURLINGTON, VERMONT

20' Initial Maximum Depth
40' Initial Maximum Depth
75' Initial Maximum Depth
100' Initial Maximum Depth

200" Initial Maximum Depth . .

FLAGSTAFF, ARIZONA
20' Initial Maximum Depth

40' Initial Maximum Depth . . .
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