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FOREWORD

The data contained herein will be of value in the various action programs of the De-
partment of Agriculture and also in the flood-control activities carried on cooperatively
by the War Department and the Department of Agriculture. The War Department also has
need for such information in dealing with runoff in army camps and airports and in direct-
ing reservoir operations on existing power and navigation projects. Engineers of the Pub-
lic Roads Administration and State Highway departments have use for It in designing road
culverts, weirs for check dams, and roadside and diversion ditches. Municipal engineers
can use such information in planning water supplies for cities, in providing for runoff
from suburban areas tributary to storm sewers and streams, and in solving many other
drainage and erosion problems arising on park and airport projects. Railroads and other
utilities have need for this information in water supply, drainage, and erosion work.

Available data for these uses are extremely meager. Without such data it is impos-
sible to make accurate estimates of the magnitude of the runoff which must be handled by

channels, spillways, check dams, culverts, stock ponds, storm-water sewers, and other hy-
draulic works. The lack of dependable information on runoff often results in the complete
failure of such works. Even more frequently perhaps, insufficient information leads to

the use of unnecessarily high factors of safety in the design of structures, and thus to

unjustifiably high costs.

Analysis of these hydrologic data, along with recommendation for their use in con-
nection with hydraulic design of soil and water conservation and drainage structures and
farm ponds, will appear in a separate publication.
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final data report of Hydrologlc Ini/e s 1 i fat i ons on two small water-
sheds and three terraces at the Central Piednont Soil and ifater Con-
servation Exi>e rnr.ent Station, Statesvi lie , S. C.

, iq23~3&

I. The Experiment Station

i

The Central Piednont Soil and Water Conservation Experiment Station, located
10 miles southwest of Statesvllle, Iredell County, N. C, was established In 1930 as a

cooperative project between the United States Department of Agriculture, the North
Carolina Agricultural Experiment Station and the State Department of Agriculture. The

.collection of hydrologlc data for the two small watersheds and three terraces was
started late in 1932 and discontinued at the. end of 1938. The station farm (fig. 1)

comprises 304 acres of irregular rolling land typical of the topography of most of the

Cecil soil areas. Elevations range from 765 to 975 feet above sea level. About half
of the farm, including slopes up to 40 percent, has been under cultivation from time

to time. Much of the wooded area Is even steeper than the cleared part. The farm was

selected for the investigational work In soil erosion as representative of general
conditions prevailing in the central part of the Piedmont plateau with its dominant
Cecil soils. A map showing the soil types and erosion condition of land slopes of the

farm is presented in figure 2.

Hydrologlc data were obtained on only two watersheds, C8 and W23, at the States-
vllle station. Records fnom these two watersheds and those from tnree terraces, C5,

C6, and C7 adjacent to watershed C8, were compiled for this report. J. M. Snyder,
superintendent of the station 1930-33, and F. 0. Bartel, 1935-39, were largely re-
sponsible for the field collection of these data. The latter directed the Federal
Works Progress Administration (W.P.A.) project in the detailed compilation of much of
these data, specifications for which were prepared by W. D. Potter and the author,
members of the Washington staff, Hydrologlc Studies, Research.

II. Description of the terraces and watersheds

The agriculture, soils, and topography of terraces C5, C6, and C7, and water-
sheds C8 and W'23, are given below. Woods in field C, Including the tnree terraces and
watershed C8, were cleared in 1917: the field was burned over and planted to corn and
cotton for about 5 years, and for 3 years thereafter was without a crop. Since that
time this field has been in cotton except for two crops of wheat.

Terraces C-5, C6- and C7 (pi. 1) were established on the steeper portions of field
C. On these land slopes of about 10 percent there were only about 2 to 3 inches of
surface soil left and numerous gullies had developed. The gullies were obliterated
in 1932 when the terraces were constructed. As given in table 1 and shown on plate 1,

the terraces were installed at 4-foot vertical intervals and at a uniform gradient of
3-inch fall per 100 feet which later proved to give the best agricultural results.

Much of the historical and descriptive data of the farm were taken from an unpub-
lished summary report for this station by A. G. McCall, F. G. Bell, T. t. Copley, and
L. A. Forrest, 1943.





Table 1.- Terrace description
Terrace Area Length Vertical Grade Land
Mo- interval slope

Acres Feet Feet Percent Percent

05 1.41 1.400 4 0.25 9.3
C6 1.63 1,700 4 .25 8.9
C7 j.. SO 2,000 4 .25 10.0

Cropping history is given in table 2. Rainfall rates and amounts for field C are

measured in recording gage CPR-No. 1, located at the cbntrol plots. Runoff is meas-

ured in 2-foot Parshall flumes at the northwest end of the terraces. Soil loss fig-

ures were obtained from Ramser silt samplers located at the effluent end of Parshall

flumes.

Watershed C8 (pi. 2), the unterraced part of field C, has the deepest and richest

soil on the farm. Cecil clay loam predominates. The depth of the top soil on the

steeper slopes ranges from 3 to 5 inches, and about 15 to 20 inches of alluvial ma-

terial is deposited over the lower areas. A large gully having a maximum depth of 7

feet was plowed in during February 1932. Cropping history is given in table 2. Rain-

fall rates and amounts were obtained from Station CPR-No. 1. Soil loss figures were

gathered in the Ranser silt sampler located at the effluent end of the runoff measur-

ing device, a 2-foot Parshall flume. Seepage in the old gully fill below the flume

was prevented by an impervious cut-off wall.

Table 2.- Cropping history for field C

Year Terraces C5^ C6 , and C 7 Watersned C8

1933 Spring oats and lespedeza Same as terraces

1934 Cotton Lespedeza

1935 Lespedeza Cotton; winter rye and vetch 1935-36

1936 Spring oats and lespedeza Soybeans; fall oats

1937 Lespedeza Lespedeza

1938 Lespedeza Lespedeza

Watershed V»23 2
, wooded. The drainage consists of one main draw running upwa'Fd

in a northwesterly direction from the southeast corner of the area, with a rise of
approximately 90 feet in a distance of 750 feet extending from an elevation of about

798 to 892 feet above sea level. Land slopes vary from 7 percent In the northwest
corner to 34 percent at the southeast end and the average slope for the watershed is

18.6 percent.

The soil, as shown in figure 3, is mainly Appling sandy loam. There is a small

area of Worsham sandy loam and Seneca fine sandy loam in the bottom of the draw.

Measurements of surface runoff and of soil loss were begun August 1, 1932. Meas-
urements of soil loss were discontinued July 1, 1938, and runoff records were discon-
tinued January 1, 1939. Rainfall rates and amounts were obtained from a recording
rain-gage located at station FFR-1 f,Moore House)

.

The survey of the wooded watershed was carried out by A. L. Feenan, Forestry Di-

vision, Soil Conservation Service, in accordance with the specifications of W. V.

Garstka, Bydrologlc Division. A cr.py of the complete report of this sui 'ey is on file

in the Office of the Chief of Research, Soil Conservation Service, Washington, D. C.

i
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The area at the tine of the initiation of the hydrologic studies consisted of a

heavily wooded stand of Shortleaf Pine and mixed hardwoods. The hardwoods, mostly
mature White Oak, Red Oak, and Yellow Poplar, were confined nalnly to the steep slope

at the southeast corner of the area. The remainder of the arc. was covered with
Shortleaf Pine approximately 55 years old, witn a mixture of hardwoods coming into the

stand.

The records of the experiment station show that no fire or grazing has occurred
on this area since the initiation of the study. There is no evidence of fire or graz-
ing for many years prior to the organization of the station.

Based on conditions in 1932, the area was divided into four stands as dellneateu
In figure 4. A summary of the forest inventory by stands is given in table 3. StpT>H

1, with an area of 3.71 acres, was a stand of Shortleaf Pine about 55 years old with a

scattering of merchantable White Oak, Red Oak, and Hickory and an understory of mixed
hardwoods. The understory was made up principally of species with no commercial value

such as Red Maple, Dogwood, Sourwood, and Black Gum. Stand 2 (0.67 acre) was a pine
stand of about the same age as Stand 1 (55 years) but with a greater number of trees

per acre and with less range in diameters. Stand 3 (0.28 acre) is a stand of young
Shortleaf Pine about 35 years of age. Mixed hardwoods up to 4 inches in diameter make
up the understory. Stand 4 (1.34 acres) was a stand of large *hite Oaks, Red Oaks,

Hickories, Yellow Poplars, and Red Maples, ranging in age from 60 to 200 year.s. These
species made up about 50 percent of the total number of trees.

Table 3.- Summary of forest Inventory by stands, April 1939

Percentage Basal Trees Average Soil surface condition
Stand Area of total area per Average spacing

watershed per acre D.E.H. of trees Bare N'ot bare
area acre

Acres Percent Square feex Jfumber Inches Feet Percent Percent

1 3.714 61.9 22.3 232 4.2 13.7 x 13.7 5.2 94.8

2 .671 11.2 67.0 618 4.4 8.4 x 8.4 100.0

3 .278 4.6 120.5 1,000 4.7 6.6 x 6.6 100.0
4 1.342 22.3 39.

1

329 4.7 11.5 x H.5 4.2 95.5
Total 6.005 100.0 213 1,094

Average 35. 5 332 4.4 11.5 x 11,= 4.2 95.

S

During the cutting operation, October 1937 to March 1938, all commercial trees

down to about an S or 9 inch stump were removed. Over the entfre area there remained
only a conglomeration of tops, broken saplings, snags, and a scattering of noncommer-
cial species (pis. 3 and 4) . In Stand 2, which had a greater number of Pine in the
smaller diameter classes, a residual stand of about 94 Pines was left or 140 per acre.

These Pines average about 7 Inches D.B.H. (diameter, breast height) with heights
ranging from 60 to 80 feet. With the exception of three Pines and one Red Oak no cut-
ting had been done in Stand 3 (pi. 4A)

.

Data

Summaries of rainfall amounts and intensities, runoff amounts and peak rates, and
soil loss amounts for each storm, are shown in tabular form in the latter section of
this report. From this tabulation, comparisons may be made for each storm of the
effect of the terraces and -watersheds on runoff aaounts and maximum rates and soil
loss. The effect on runoff of rainfall intensity recorded in different storms may
also be studied. In order that detailed study of rates and amounts, of rainfall and





statairtiic c.

labia 4.— fcothly BaWfll, Siaeff, trri Soil let*

Wjtir RiaoXf Soil Loti

"

C C-3 23 '

C6 C7 r i

Period Tom Ten* Tona Ten*

In. In. In. In. In. aer per per per per
ten acre acre acr* acr*

.'IE. 2. CI 0.07 0.05 0.09 0.32 0.03 0.006 0.006 0.008 0.014 0.000

Feb. 3.49 .91 .02 .02 .02 .71 .002 .000 .001 .CJ0 .014

Kar. 3.80 1.60 1.17 2.06 (i.t;) .39 1.542 .815 .876 5.547 .008

Apr. 2.34 .47 .51 .55 .56 .04 .445 .293 .199 2. 118 .01

n»y 4.57 1.66 2.36 l."3 1.35 .10 2.259 1.505 1.041 3.860 .004

Jus* 1.13 .10 .09 .04 .03 .076 .044 .082 .032

July 4.28 1.53 1.98 1.32 1.19 .05 .943 .994 .616 1.906 •oca

Aug. 5.84 2.95 3.65 2.77 2.79 .14 1.315 1.397 .891 2.846 .004
Sapt. 2.22 1.04 1.12 .90 .69 .06 .235 .294 .156 .359 .002

Oct. 1.10
tor. 1.25 .01 t .904 •

05C. 2.70 ..•43 .71 .37 .03 .06 ..Ci?
.

.054 .011 ,,005 ,3C1

:>::-:l 34.78 9.92 11.66 1|?3 6. Si J.40 3.80 16.74

Jan. 2.00 0.26 0.33 0.40 0.01 0.05 0.012 0.049 0.045 0.005 0.003
Fab. 4.95 .12 .65 .34*1

.. .85 T

Kar. 6.85 .62 (1.28) (.67)] 3.73 .068 .056 .043 .090 .042

Apr. 3.28 .11 .12 .11 .07 .78 .016 .003 .009 .033 .013

u*j 3.63 .01 .02 .01 .13 .002 .001 .002 .003 .003

Jon* 3.32 .66 .75 .57 .10 .04 1.443 1.083 .707 .369 .002

July 4.35 .97 1.35 .75 .08 .05 .959 .807 .443 .120 .001

lag. 5.53 1.56 2.22 1.42 .08 .04 1.331 .972 .561 .023 .007

Sapt. 4.72 l.U 1.76 1.35 .08 .11 .553 .692 .300 .012 .010

Oct. 4.80 2.24 2.21 2.34 .12 .25 .530 .480 .425 .006 .004
Not. 4.54 .36 1.23 2.11 .04 .52 .110 .543 .602 .003 .006

Dae. 2. 82 .29 .03 .04 CL .18 .020 .001 .002 .005

Total B.34 U1.951 f 10.11) (1.44) 5-14 4.69 3.14 0.664 0.096

±222
Jan. 2.77 0.27 0.63 0.30 0.51 0.037 0.011 0.005 o.oai 0.003
Fab. 3.09 .52 .81 .96 .03 .58 .050 t T .006
ar. 7.71 3.14 3.79 3.43 d.n] 1.47 1.920 1.100 1.039 2.174 .012

Apr. 2.53 1.20 2.52 1.59 .35 .75 .063 .48 .083 .084
Hay 2.42 .30 .32 .21 T .06 .049 .028 .041 .oca .002
June .66

July 10.74 4.29 6.06 4.50 4.36 .43 2.174 1.436 1.687 28.7 .003
Aug. 4.55 .03 .01 T .014 .006 .003 .053
Sapt. 2.37 .45 1.34 1.06 T .03 .054 .042 .026 .030 .001
Oct. 2.06 .21 .54 .47 T .043 .036 .031 .002
Bot. 4.06 iao 2.74 1.94 .09 .07 .116 .140 .102 .149 .001
D«c. 2.31 i T .02 ,CC1
Total 46,27 11.51 13.76 14.46 ;6.64> 3.92 4.51 3.27 3.07 31.2 0.026

1936
Jan. 9.91 5.23 5.83 (6.22) 1.55 4.10 0.067 0.102 0.113 0.€96 0.064
Fab. 4.62 (.54) .91 1.12 (.65) (.42) .011 .016 .020 1.983 .023
Kar. 9.15 2.35 4.16 2.38 .53 1.63 .923 .492 .707 1.343 .010
Apr. 5.59 2.62 3.49 3.34 1.23 •4>*S4 2.474 1.254 1.307 1.071 .006

Bay 0.42
Joa* 3.83 .96 1.05 1.07 .02 .04 .873 .649 .739 .104 .001

July 4.06 .69 1.02 1.00 .01 .05 .150 .130 .174 .003 .001

Aug. 8.03 3.48 3.60 3.37 .34 .77 .758 .622 .611 .788 .021
Sapt. 4.09 1.13 1.39 1.50 .16 .09 .148 .146 .154 .092 .003
Oct. 5.35 2.30 2.93 3.12 .31 .70 .390 .208 .231 .113 .012
Sot. 1.24 .03 .01 .32 T .03 .002 .001 .002 .oca
Dae. 6,36 1.33 2.61 2.30 .60 1.61 .140 .ISO

... .179 .013
Total 63.15 (20.76] 27.00 "26.94) (5.45) f10.98) 5.941 4.270 o.;72 0.155

1937
10.53 2.66 5.03 5.67 2.13 4.13 0.217 C.211 0.232 0.724 0.022

Feb* 2.75 .12 .10 .29 .04 1.03 •X5 .oos .015 .007 .001
Ear. 1.34 .29 .007
Apr. 4»45 .22 1.32 1.17 .05 (.63) .044 .061 .087 .022
toy 2.36 .31 .57 .93 .06 .05 .117 .162 .214 .193 .004
June 2.59 .05 .04 .18 .04 .04 .023 .006 .053 .009
July 4.25 1.20 l.U 1.95 1.22 .04 .332 .140 .356 .762 .002
Aug. 7.33 1.11 1.31 2.43 .63 .12 .077 .043 .156 as6 .004
Sapt. 1.99 .01 T r .001
Oct. 8.12 1.98 2.39 3.60 1.21 .97 .063 .041 .088 .061 .016
gOT. 2.23 .13 .63 .02 .03 .001 .001 .008 .003 .oca
Dec. .05 -23 .003 .007 ."07

total 51.15 -.32 -Jt.ja 17.13 5 7.34 0.-^3 C.-->3 1.216 1.957 0.357

1233
Ja=. 2.72 0.10 0.10 0.36 0.01 0.G1 0.001 0.0O1 0.017 C
Fao. 1.27 .03 .32 .10 T .oca .001
Mar 3.67 .21 .30 .43 .02 .16 .012 .011 .015 .007 • .002
Apr. 2.80 .16 .04 .24 .01 .06 .003 .001 .006 .0C1 .001
ifey 4.39 .02 .01 .03 .01 .ca .002 .003 .002
.*t=3» 9.16 1.89 2.-6 2.27 1.79 2.39 .057 .050 .087 .016 .006
July 9.93 •78 .92 .67 1.02 2.32 o lata
Aug. 2.40 .07 .03 .13 .37 .04 do
Saot. 1.18 3 9 .04 do
Oct. .92 :

Her. C
t
i'

— 3

?C til 47. B4 3. .53 4.90 3.-1 . ;.>8 3.064 O.lkd 9.02a tfe009*
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runoff ray be made, hydrogr&pns were prepared for 3o of the largest storms during the

period 1933-38. These hydrographs, which are shown at the end of this report, furnish

the detailed data required for the determination of infiltration curves and unit hy-

drogrephs and for other special types of analysis

Monthly and annual summaries of rainfall, runoff, and soil loss, shown in table

4, are useful in studying the effect of land use on conservation of soil and moisture

and on water yields for farm ponds. The summary of peak runoff for the period of rec-

ord, table 5, may be used in studying the effect of terraces' in reducing the peak rate

of runoff for cultivated fields.

Table 5.- Ten highest peaks

Order Maximum runoff rate (inches per r.our)

So. C5 C6 C7 cs W23

1 2.49 1.87 1.54 4.58 0.20
• . 2 1.68 1.46 1.32 3.93 .13

3 1.62 1.41 1.20 3.55 .12

4 1.47 1. 13 1.15 2.65 . 11

5 1.26 1.09 1.02 2.57 .08

6 1.10 .91 .90 2.42 .06

- 7 1.05 .87 .83 2.09 .06

8 1.00 .87 .79 1.86 .06

9 .92 .87 .75 1.82 .05

10 .87 .87 .72 1.35 .05
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Plate 2. A, Field fl after heavy rain of Mar, U and If, 19|3j fiat S**i
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Plate 3. A, Litter of 2-inch heavy matting of leaves, 7723, V.ar. 8, 1933.
B, Stand No. 1, Sept. 27, 1939; cut over in winter of 1937-3?.
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SOIL TYPE

Un- Undifferentiated

As- Appling sandy loam
Wo- Wo sham sandy loam
Se-Sensca tins- sand v ' loam

SLOPE GROU PS
A - 0-3 percent

B - 3-7 percent

C- 7-12 percent

D - 12 percent +
Average slope for each boundary
area shown, as follows:

5B- Average slope is 5 p
I7Q- Average slope is 17

CULTURE

F- Forest on land never
cultivated

ORDER OF SYMBOLS
" SO!L TYPE- CULTURE

SLOPE-EROSION

EROSION CLASSFS
I
- No apparent erosion

2- Slight sheet erosion, less than 25% of topsoi!
removed.

7- Occasional gullies -an average of three or
less per cere •

+- Recent ailuvial deposits

88o

n I w ;,
C
t
NTRAL PIEDMONT SOIL AND WATER CONSER-

J

VATION EXPERIMENT STATION, STATESViLLE, N.G.

Drainage area -6.005 acres

5CALI IN FEET

Figure 3-Wooded watershed W-23 soil map, April 10, 1939
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1 Pine clear cut-residual hardwood

2 Pine clear cut-residual pine

3 Pine not cut

4 Hardwood clear cut-residual hardwood

O Reproduction samples

+ Ground-cover samples

— Stand boundary

""^ Contour

890

Figure 4— Timber stand or. wooded watershed W-23, April 10, IS39
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1
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-0^02 . iiOaDoe. 10-11 cpa-ilsios 1550 o.fci o.?i

-

-U9U.-33.0 -lii37-- 6:30 0.39 - _ O^u- Soi«
A-10 ^-1L A-l?

C6 1.632 • • m | « ti08 _ 7ii0 . 0.17 _ _n.02 13.53 . a..i.-
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6.0C5 m-\ 12155
A-i9_

2:26 lt30 O.Jo 0.04 ::,io
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United states department of agriculture
SOIL CONSERVATION SERVICE

Division or I

RECORD OF SINGLE STORMS AND THEIR RINOFFS ON VARIOUS "WATERSHEDS

V w - >

aw s»
ha. MM

Cncw
1

t

i » a U .5 If

C5 1.L12 CP2-1 8i37 2-_5 3. S3 1.36 57.1 K.2 10. L2 _12iil 1.27 0:M l?iH 1.760 0.155

.P-l P-l "-'
A-J rm;»d. Ia o*t itubbl* tcj

lflptd«W frgp 1S3q. Srj«<ie*<t

1«j =a ItiaJtWiH.2d . Msi»L__
olinf^y z±~.3_ and wodi Mmj g7

e* l.t>«2 • a 0*71 12*02 4-V30--

_~qId3Q~

°-»5

41-1379.53
P-l _p-i

A-3
C7 •

'

i 2.20 0.68- __12*05

U_
cs S.123

"
.10x30 _ J-30 1-21 5.52 lli59 1.620 _0*56Q *»tgrah»<a ;8 aatirrtod. Oati

P-l A-3 P-2
3.060

drilled Oct. 2^. fr«p»d«i*

ait* »'aat 1
- It ois Atiiililt

t.aM PTi-l 8:33 2:sc 2.16 1.38 1.18 • * lnelad*d with runoff I.f 12/27-29/36 0.010

.0-001

1

".5-7
|

C5 _ W2 cre-i 21*75 0.65 0.17 0.15 0.12 Ii9.li 30.9 —r u» o f r _0^65Q
A-5

06 1.632 2,14 1,16 0.05 0.01 _6*16
. Pt5_

0.6O 0.001

fcS A-6
07

1 s • 2.1* 2:X 0.0S 0.02 li.ljS 0.60 0.001
P-5 P-5

CS _J'27_ '.3 i-2
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1

P-5
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•

1-5
in. 8-11 c -_ CPS-l Ind.flnlt. 70.1 35.3 I 1 r . a : .' :
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1. JOC6 1.632 la r a n o f -t

C7 l.V.
- • 12:28 8.26 0.06 0.03 — l;12 •
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C8 1.523 • --2*55 7ilQ (.01 0.01

~
1-1*7

•

• -'-J A--13
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i-:i A- 11 A-27
io
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06 1.632 la
ir.oi

11

""Uije
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•

_6i28
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C8 5.123 6:55 0.00
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0.070
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i | 7l52 1.17 0.117 ! 0.05 9.1 2
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:.-32
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i. :<
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1.C32
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-5i:-23

J»n._ 2V?5-

«1_ 6.CC5 r-2-i 660 o.5iT

P-S0
I.Ulg CPS-l 12.20 2330 0.32

1.032

1--
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^^756
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JS1.- -6-205- irTE-1 l£l33 _ 2.315 0.32

:
06 _1-632L

.1,796
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^ ^_liLi>
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A-17 i-17 ' A-17
6,15 12.U) B.Q67 ' 0.18

0-22 5.27

0^30'-Sigj*
a-12.

lil»V B»32 1.6ia I 0.53 5.2?
1

F-18 p-20 r_ A-19_
0.637 1 1.06 ii.20

1-19

p-ie p-19

2.29 1=25
p-ie ?^2o_

-l=iliied- with_riBi!L£r.«f_ . 1/11-15/57
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A--i A-2 _ P-£5
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0.CL5
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DJ06-

_0-72X 0^10-

0.32L I _0,C2X
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*
! 51LO " liis _o,lUi_ . 0.60 9,35 0.806 o.o'-L
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RECORD OF SINGLE STORMS AND THEIR RLN-OFFS ON VARIOUS WATERSHEDS

— c^re. a. «.n—.»
u> O-bjb Ha,

UK* t.—

;
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3 c Ir

1.412 6:99 655 0.60 0..39 0.25 0.20 it.. .124ii_ 7,11 0.125 0.05 2:20 0,,.7 5 0.0^3
A-31

12i?i
JJ1

1.632 _3i22- 0.435 n.in 2x32 0.165 Oil
P-31. A-l P-31

C7 -7*
1

12l05
J-31

2i20
_A-1_
7^*i
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-

( O.ZL 0.20 1.15
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i , jn
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5i50Fab. 3 I.M? TP*-
-

"
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1 P-9 A-10 P-9—

—

—*™

—

|

~—T~—1 tt.it

—

.-3o2Z - ItZZ _o-qqj
1
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j
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-P-9——
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'— —

• • i

. 7i-3£ Bifi-j. ft. 91ft 1 ft ftC 3*35

li5S

- -

; ^

O.CKV>

1

-Ar9 P-S
0.06a

Ce his •
J2-49-_6xiS-h

—

P-S_ P-9 p-a
6.CC5 PPS-1 1,52 126} c~- 0.2^ 0.24

'

TTTa
—

• •
2i59 4.00 0.272 | 0.03 li5S

A-9 -**" ?-ln P-9
r»b. i>-Ut

Fab. 20-?l
1

rps-l i .-- :p }10 0.12 0.12 0.10 u.uo 58.0 32.8 Wo run off 0.1PO

_C5 1 .— . l..?5 2? .30 1.01 0.?A ,
0.21 - I-^fflnU* 0.036 _ Q-972

__A-29_
C6 1.052 ft."!),? 0.01 11.05

P-2Q

0,968 0.O0J

F-20 *- -

C7 —A. — •
Ii43 tL,054 0.09 . 4i33

F-20 P-21 A-21
C8 - 1 9"!

: . Jr_,

_S23

—

7~Ta~ 1 4,40 2220 0.99 0.3O 0.26 0.19 .
'

4.00 3,-^ 0.7^1 o./*j

A-20 P-lo P-3-10 P-20
Pa>)

,

c CF3 1 Iid.flait. 0.01 I <«""« 60.0 37.1 a r u a off
_A^i-Z 7i36 62C 0.70 O.lh

'

. —1_ Iti.h 16.9—
1.C52 f-27-
1. — '

1

8.42 2i0?
F-27 A-2S

~~
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Is a ' f
- ^ -
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—
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—
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'
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•

r n a
Q.gQQ

•
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• —?! '

a
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c 2.1H 130 0.18 0.14 0.12 0.11
o.r- a. c

•
\2,-f? m o.-U. •
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———
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—

—
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—

1

1
...^—
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11 .K
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•

12iJ5- 0.31a?
' 1
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1-24 ?-25 A-25

t.: 6. 005 m-i 8-La 1*5 2.17 1.80 0.93 0.50 A?r .1.56"
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1

" _
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\
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