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U. S. DEPARTMENT OF AGRICULTURE DES\ (AN 3c8.309 H
( SOIL CONSERVATION SERVICE »0 '«
RESERVOIR SEDIMENTATION DESIGN SUMMARY '
warensnen _S« Fork of Blackwater sreno__ A= smare___ Missourd '
0 Johnson County oare __ 1/25/%3 !

Nuel F. Edmonds nme_Gcologist

OATA COMPUTED BY

SEDIMENT SOURCES (AVERAGE ANNUAL)

P

PRESENT CONDITIONS FUTURE (AFTER CONS. TREATMENT)
TYPE OF EROSION SOIL LOSS | TOTAL SOIL LOSS *
ACRES | (TONS/AC) | _(TONS) ACRES ‘“;"is‘.’ AC) | (Tons AREA OF WATERSHED:
2 10,13 5732 160 1.47 236 1600 , ey *
g 1
2.50 3
e $Q. M.
ik !
g 10LE LAND 21 ,
PASTURE RANTE 617 4.53 2796 1197 1.29 1539 H
WOODLAND 340 1.95 663 184 255 i
oTHen so| 1.95| 115 s9 | 1.95 115 3
g}};xzvsnv TONS . | DELIVERY TONS__ | G
TOTAL SHEET EROSION pRAE R +DELIVERED | RATE &) HOELIVERED | -
27 9306 2513 27 2145 579 ’
3 auwy 95 766 ; 723 95 138 131
z STREAMB ANK
§ STREAMBED
FLOODPLAIN SCOUR
OTHER IRCADSIOE ETC.) 95 32 30 9% 8 7
TOTALS 3271 717
DEPOSITION i
AVERAGE ORY WEIGHT
OF UPLAND SOHLS . AVERAGE ANNUAL SEDIMENT DELIVERED TRAP ANNUAL D':lal'%g o %!OD YOTAOLN‘
Bo LesAcU. FT. TO SITE FRON ALL SOURCES (TONS) ﬂ':c;sNCV D("YOOSNI:I)ON RS E ITION (T N
TEXTURK OF SEDIMENT PRESENT 3271 9% 3107 7 21,749
‘. X 3 x
b car | sy |coanse FUTURE 717 95 681 43 29,283
) 30 DESIGN TOTALS 51,032
': SEDIMENT STORAGE REQUIREMENTS
‘; conoimon 0’, OEPOSITION iy -l STORAGE REQUIRED STORAGE ALLOCATION (ACRE FEET)
‘{ SEDIMENT | TOTAL (TONS) LBR/CU. FT. | TONS/AC. FT. | ACRE. FERCT WA'YNICI"IE‘ID stggstm lnx&ﬂm oTHER
| wsueno | 90 45,929 55 | 1197 | 38.4; .29 | 38.4iii 05, ===
i ( il G | 80 | 1742 3.0/ .02} --=-i 3.0 el
TOTALS 51,032 L v 41.4 .31 38.4 3.0 -
. -
fw iz 160 Y,
. =y s BAEY .
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OPTAONAL PORRE NO. W
wo-108

UNITED STATES GOVERNMENT

Memorandum

TO ‘W, S. Culpepper, State Conservation

Engineer, SCS, Columbia, Missouri

DATE:  July 25, 1963

FROM :Rey S. ISecker, Head, Soil Mechanics Laboratory,
8CS, Lincoln, Nebraska

suBjecT:Missouri WP-08, South Fork of Blackwater River, Site No. Al
[N ]

ATTACEMENTS

Form SCS-354,
Consolidation
Form SC8-355,
Form SCS-352,
Form SCS-357,

Soil Mechanics Laboratory Data, 1 sheet.

Data, 1 test, 3 sheets.

Triaxial Shear Test Data, 2 sheets.

Compaction & Penetration Resistance Report, 2 sheets.
Sumnary - Slope Stability Analysis, 1 sheet.

FEPSIR DY ETIPE S R

eia gree

DISCUSSION 3
FOUNDATION:

A. Classification: The bedrock underlying this site consists of shale that

contains a thin zone of limestone at about floodplain elevation. The soil
maptling the bedrock is a moderately plastic CL. The CL mantle is quite
uniform as indicated by the samples submitted. The gradation and plasticity
varied within narrow limits. The CL mantle ranges in thickness from about

5 feet on the abutments to about 30 feet in the floodplain section.

Dispersion of the fraction finer than 0.005 mn is quite high.

Blow Count and Density: Blow count in the saturated CL was in the range

of 5 to L0 blows/foot except for & 5.5 foot zone from the 17 to 22.5 foot
depth in Hole No. 4 (¢ Station T400) where 2 blows/foot were recorded. The
core sutmitted from Test Eole 5 is quite typical of most of the foundation
based on a comparison of the natural moisture contents of samples sutmitted.
Generally the density of the CL foundation alluvium cau be expected to de

greater than 1.52 (95 p.c.f.) except for the 5.5 foot zone of soft material
logged in Test Hole 4.

The moisture content of the split spoon sample subtmitted from the soft zone '
vas 32.6 percent compared to less than 28.5 percent for the other samples
sulnitted. The camputed density of the CL in the 8oft zone is 1.43 g/cc.

o

C. Shear Strensti. A shear

made at natural moisturs

test was made on the core sample. The test was
content and the following strength values were
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Rey 8. Decker
Subj: Missouri WP-08, South Fork of Blackwater River, Site No. A-l

-

obtained: The in-place strength is c = 575 p.s.f. ag indicated by the
unconfined campression test; the comsolidated strength is # = 16°, ¢ =
425 p.s.f. as indicated by the consolidated, undrained triaxial test.

The test values are in the same range as those shown for blow count vs.
shear strength for CL material in the "Guide Manual". The strength of the
soft CL based on blow count and casputed density is estimsted to be in the
range of § = 10°, ¢ = 300 p.s.f.

D. Comsolidation: A consolidation test on the core sample indicates that the
alluvium is normally comsolidated and that the comsolidation potential of
this material is about 3% under the proposed loading at floodplain eleva-
tion (856). The compressible stratum is judged to be about 23 feet thick,

/ therefore the total consolidation in the foundation is expected to be

about 0,66 foot.

Differential consolidation around the relatively deep channel section is
not expected to be a problem since the compacted £ill in this section will
have about the same consolidation potential ag the foundation.

E. Permeability: The vertical permeability of the alluvium is expected to be
in the range of 0.0l ft./day.

EMBANKMENT:

A. Classification: The borrow materials sutmitted consist of residual soil

over shale that is classed as a high plasticity CL and moderately plastic
CL alluvium.

B. acted Density: Standard compaction tests on the borrowv samples resulted
CE? compacted dengities of 106.5 p.c.f. and 110.0 p.c.f.

C. Shear Strength: A consolidated, undrained triaxial shear test was made on
Sample 03w3§85 %0 represent the majority of the borrow material. The test
was made at 95% of Standard demsity &t saturation. The shear values obtained
were @ = 17.5°, ¢ = T50 p.s.f.

SLOFE STABILITY:

8tability of the proposed 2}:1 slopes vas checked with a Swedish Circle Method

of apalysis. The acalysis was made at the maximum section and the foundation was
considered as stratified with a 6 foot stratum of soft CL (§ = 10°, ¢ = 300 p.s.f.)
immediately overiyirng the bedrock.

The factor of safety obtained against full drawdown on the 2%:1 upstream slope with
8 10 foot berm at elevation 863 vas Fg = 1.30. The factor of safety obtained for

s B EA Dk - S A B s S FA I 4 K28

Ml ke o -
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the 2}:1 downstresm slope without a drain was Fg = 1.22. By adding a 10 foot
berm in the channel, the factor of safety increases from Fg = 1.22 to Fg = 1.36.

Triasls No. 2A and 3 show the factors of safety for the dry slope condition
{rmedfately aftér cdnstruction assuming no foundation consolidation and an in~
place shear strength of # = 0, ¢ = 575 p.s.f. The Fg on the upstream slope for
this condition is 1.27 for a deep arc failure.

ER

RECOMMENDATIONS :
A. Cutoff Trench: We recommend a minfmm depth of 6.0 feet for the cutoff B

trench between ¢ Stations 2450 and 8+50. A trench depth greater than 6.0
feet may be required in the bottom of the channel depending on materials
encountered. The cutoff trench should bottom on the limestone bedrock in
the vicinity of ¢ Stations 2+50 and 8450. On the right abutment above

¢ gtation 2450, the tremch should bottom on shale. On the left abutment
above ¢ Station 8450, & minimum trench depth of 6.0 feet is suggested.

We recommend that the trench bottom on the thin limestone stratum so that
the limestone can be carefully examined for fractures, etc. in order to
evaluate the permeability.

With the trench depths suggested, near positive cutoff is anticipated where
the trench bottoms in CL or shale. The only uncertainty appears to be in
the area of the limestone stratum on each side of the vallev. ,i

The trench should be backfilled with CL compacted to a minimum of 95% of
Standard Proctor density.

The trench excavation may be used in the fill.

B. Principal Spillway: Foundation conditions at the proposed location appear
to be gairly uniform except for the channel bottom as shown by Test Hole 303
vhere the material is logged as soft ML. For this reason, it may bde desir-
able to shift the conduit slightly so that the lower end of the conduit will
be on the firm CL alluvium also.

The estimated consolidation potential at the intersection of the ¢ of the
dem end the principal spillway is estimated to be 0.66 foof. Based on this
/ estimate, the horizontal strain at natural ground surface 1s expected to be

in the range of 0.0l ft.zrt.

C. _Ih_-gn: It appears that the only ares where drainage might be necessary 1s
at “he base of each sbutment where a thin limestone stratum is suspected.
If the limestone proves to be in good condition and positive cutoff is
obtained, drainage is not believed to be required. If, however, the limestone

b,
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Subj: Missouri WP-08, South Fork of Blackwater River, Site No. A-1

is permeable, drains should be installed to provide a safe outlet for

seepage that will by-pass the cutoff trench. Any reasonably well graded
sand and gravel could be used for the drain.

Embankment Design:

1. Placement of Materials: A hamogeneous embankment of CL is recommended.
The CL should be placed at a minimum of 95 percent of Standard Proctor

dengity with placement moisture contents of near optimum to the wvet side i
of optimum.

2. S8lopes: The following slopes sre recommended:
S opes

Upstream: 2§:l with a 10 foot berm at normal pool elevation and a
10 foot berm in the channel. .
—vUsed 12° - For pipe Langthg
Downstream:

2§:l with a 10 foot berm in the chaunel.

The channel bermg are believed to be necessary in view of the low
factor cf safety obtained on the downstream slope witbout the berm

for the conditions 2asumed and &lso because soft ML material was logged
below channel elevation in Test Hole 302.

3. Settlement: An overfill allowance of 1.0 foot is suggested to compen-
sate for residual settlement within the ITLll and foundation.

Prepared by: i
Attachments D/ . ;
Lorn P. Dunnigan N

Reviewed & Approved uy:
émzdﬁéa. f’hu.u.ps:é-/; —

ce: W. 8. Culpepper (2 copies)
H. J. Behrens, Milwaukee, Wis.
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