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S EAMETOF AGRICULTURE 
A SC30

SOIL CONSERVATION SERVICE&0

RESERVOIR SEDIMENTATION DESIGN SUMMARY
wATERsI4ED S, Fork oBlcwter SIT No. A-i STATE Missouri______

LOCATION Johnson County DAT 1/25/53

DAT COPUE BY uel T. Edmonds Goologiat

SEDIMENT SOURCES (AVERAGE ANNUAL)

PRESENT CONDITIONS FUTURE iAFTER CONS. TREATMENT)
TYPE OF EROSION ARSSOIL LOSS TOTAL SOIL LOSS TOTALACE TNS/A i TONSi ACRES ITONS/ACI ITONSU AE O WATERSHED:

S63 10.13 5732 160 1.47 236 I1600 ACRES
1~_____ 2.50 S.I

II TUEWAC 627_ 4.53 2796 1197 1.29 1539~ N

OTHER1.51 15 9 1.5 15

MLRAT iVER DEIR TONE
TOTAL. %MEET EROSIONRAEYDEIEE RTE1DLVRD

27 9306 2513 7 2145 579
GULLY 95 766 723 95 I 138 131

STREAMBANK TEME

FLOPANSCOUR

OTHER ROADSIDIE ETC. 95 32 30 95 a 7

TOTAL& 3271 ___ __ 717

OEPOSITION

AVERAGE DRY WEIGHT
Of UPLAND SOILS: AVERAGE ANNUAL SEDIMENT DELIVERED TRAP ANNUAL 0652Gm PERIOD TOTAL

SO LM..O. To 4ITS FROIR ALL SOURCES (TONS) EFFICIENCY DEPOSITION PERIOD DEPOSITION (TORSI
~S..LhAU Pr(2I (TONS) IvolI

TEXTURE OF SEDIMENT PRSNT37 95 3107 7 21,749

CLAY SILT ICOARSE FUTURE 717 95 681 43 29,283

-0 0 20DESIGN TOTALS 51,032

SEDIMENT STORAGE REQUIREMENTS

CONDITION or DEPOSITION OFU SEIGHNT STORAGE REQUIRED STORAGE ALLOCATION fACRE FEIET)
SEIMN TOTA O(TSEIMEN

LiC.TTONSIAC. Fr. ACNE- FEET INHS POOL POOL

ssIJMERGED 9E 45,929 5IS 1197.2 3.

ij 5.0 s 1- 3.0 .2 3.0~~K

TOTALS 51,032 1 :777 7 4. .31] 38.4 3.0 I~
IL~ 0

_______ y -



UNITED STATES GOVERNMENT

( Memorandum
TO :W. S, Culpepper, State Conservation DATI: July 25, 1963

Engineer, SCS, Columbia, Missouri

ReMRy S. Decker, Head, Soil Mechanics Laboratory,
SCS, Lincoln, Nebraska

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

A7ACE4ENTS

1. Form 505-354, Soil Mechanics Laboratory Data, I sheet.
2. Consolidation Data, I. test, 3 sheets.
3. Form 505-355, friaxial Shear Test Data, 2 sheets.
14. Form SCS-352, Compaction & Penetration Resistance Report, 2 sheets.
5. Form SCS-35T, Summary - Slope Stability Analysis, I sheet.

DISCUSSICN

FCMAMflN:

A. Classification: The bedrock underlying this site consists of shale that
contains a thin zone of limestone at about floodplain elevation. The soil
mantling 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 mm is quite high.

B. Bl.ow Count and Densi4y: Blow count in the saturated CL was in the range
of5t 0bosfo except for a 5.5 foot zone from the 1.7 to 22.5 foot
depth in Hole No. 14 (t Station 7+00) where 2 blows/foot were recorded. The
core submitted from Test Hole 5 is quite typical of most of the foundation
based on a comparison of the natural moisture contents of samples submitted.
Generally the density of the CL foundation alluv~m can be expected to be
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 submitted from the soft zone
was 32.6 percent compared to less than 28.5 percent for the other samples
submitted. The computed density of the CL in the soft zone is 1.143 9/ 1cc.

C. Shear Strertii: A shear teat was made on the core sample. The test was
Me at natural moisture content and the following strength values were

I
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2 --. S. Culpepper-- 7/25/63
Rey S. Decker
Subj: Missouri WP-08, South Fork of Blackwater River, Site No. A-1

obtained: The in-place strength is c - 575 p.s.f, as indicated by the
unconfined compression test; the consolidated strength is 0 - 16', a-
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 computed density is estimated to be in the
range of 0 - 10, c = 300 p.s.f.

D. Consolidation: A consolidation test on the core sample indicates that the
alluvium is normally consolidated and that the consolidation 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 : J tA is expected to be
about 0.66 fool.

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

E. Permeability: The vertical permeability of the alluvium is expected to be
in the range of 0.01 ft./day.

EMBAND(ENT:

A. Classification: The borrow materials submitted consist of residual soil
over shale that is classed as a high plasticity CL and moderately plastic
CL alluvium.

. o te nsit: Standard compaction tests on the borrow samples resulted
Mn opacteddensities of 106.5 p.c.f, and 110.0 p.c.f.

C. Shear Strenth: A consolidated, undrained triexial shear test was made on
Sample 03W30 5 to represent the majority of the borrow material. The test
was made at 95% of Standard density at saturation. The shear values obtained
were = 17.5, c = 750 p.s.f.

SLOPS STABILITY:

Stability of the proposed 2*:1 slopes was checked with a Swedish Circle Method
of analysis. The analysis was made at the maximum section and the foundation was
considered as stratified with a 6 foot stratum of soft CL ( = 10% c - 300 p.s.f.)
Imediately overlying the bedrock.

The factor of safety obtained against full dravdovn on the 2:1 upstream slope with
a 10 foot berm at elevation 863 was Fs - 1.30. The factor of safety obtained for

I
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3 --. S Culpepper 7/25/63
Bey S. Decker
Subj: Missouri WP-08, South Fork of Blackvater River, Site No. A-1

the *:I downstream slope without a drain was Fs - 1.22. By adding a 10 foot
berm in the channel, the factor of safety increases from Fs - 1.22 to Fs - 1.36.

Trials No. 2A and 3 show the factors of safety for the dry slope condition
imediately aft&r construction assuming no foundation consolidation and an in-
place shear strength of 0 - 0, c - 575 p.s.f. The Fg on the upstream slope for
this condition is 1.27 for a deep arc failure.

ROCcOIGMDATIONS

A. Cutoff Trench: We recommend a minimum depth of 6.0 feet for the cutoff
trench betveen t Stations 2+50 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 t Stations 2+50 and 8+50. On the right abutment above
t Station 2+50, the trench should bottom on shale. On the left abutment
above t Station 8+50, a 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 valley.

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. Princip Spillway: Foundation conditions at the proposed location appear
B obe fairly uniform except for the channel bottom as shown by Test Hole 303
where the material is logged as soft ML. For this reason, it may be desir-
able to shift the conduit slIghly 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 t of the
dam and the principal spillway is estimated to be 0.J_ Z. Based on this
estimate, the horizontal strain at natural ground surface is expected to be
in the range )f 0.01 ft./ft.

C. DT-"in: It appears that the only area where drainage might be necessary is
it-e base of each abutment 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

L



W S.&Culpepper 7/25/63
Rey S. Decker
SubJ: Missouri WP-08, South Fork of Blackwater River, Site No. A-I

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.

D. Embankment Design:

1. Placement of Materials: A homogeneous embankment of CL is recommended.
The CL should be placed at a minimum of 95 percent of Standard Proctor
density with placement moisture contents of near optimum to the wet side
of optimum.

2. Slopes: The following slopes are recommended:

Upstream: 2j:1 with a 10 foot berm at normal pool elevation and a
10 foot berm in the channel.

,-- V 64 d I Z' - ,40-P *;Vs LO 171V7

Downstream: 2: 1 with a 10 foot berm in the channel.

The channel berms are believed to be necessary in view of the low
factor of safety obtained on the downstream slope without the berm
for the conditions asumed and also 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 th-7ftll and foundation.

Prepared by:
Attachments

Lorn P. Dunnigan

Reviewed & Approved by:

ROIand D. Phillips s/

cc: W. S. Culpepper (2 copies)
H. J. Behrens, Milwaukee, Wis.
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SC-35D~*W. I~t)V. S. DEPARTMENT OF AGRICIJLTIO
SOIL CON~SERVATION SERV ICE

SOIL WECIIANICS LABORATORY Smel. NNo,5 37

projet fkvetz*A-1TRIAXIAL SHEAR TEST DATA
Proec ~'W~Et ,~t ~ - _____ Location

molsture-Donsity Data specifications:
Standard = Nes.7 DPcf Spec imen: Max. C3 Consol idated C3 Drai ned
modified C3 ati"ih I 3 ~Unconsol iooted fiundtained

Curve No....-...of _ moisture _____ S Daneter.material

~ P~..±L.. Css~.l..G 5~.1 lndisturoed and Tested atuiietural moisture =Saturation

VI Finer Than: 0.0O2iraO.00m W2M M Ral a and Tested at:..-.I of CM Standard C314dified
Other Factors AffeCtiag Shear: with w. _______ % which is 1

I Dispersion So .. S Solt =Lower thanl C3ptim C3 0 1her t han CSaturated I

AA~... ________________ Test Data ____

Dry moisature Content Lateral Consoidationl Stress :tai internal ui
Dniy 46%Pressure Data at Sti Friction ni

72. r Stn St. Ed Oig. Fial Filue aiurecohesion

"" . --tt 5 _ Lac S4~ e, e,1,- , Tan 9

7y .79- L Fg. 3.&-



SC-355 (Rev. a/59) U. S.DEPARTMENWT AF GRICUJLTURE
SOIL 'C%SER ATC5 -ECVICE

SOIL MECHIANICS LARORATORY swie

*p TRIAXIAL SHEAR TEST DATA
roetFLcwrzRlwes A-I Location Mu~~t

moisture-Ceflsity CasSpecificatis~5:

Standard = a. 7 H00pr Seinn a. W% MConsol idated Drained

Curve mo.1-..of -7..2... i.0 1 i oater L _0uateria&I

LL. 36,~.. P. 17 .12.. Z&_s G, C3~ Undisturbed and Tested at: CO latural Moisture =Satuat ion
% Finer Than: 0.ODSawf 0.OOf0iL2O& W Raol ded and Tested at; !rs of M Standard C3Modified

Other Factors Affecting Shear: with __W. ___ which i

IDispersion 4..1.s. Salt L ow then C3 Opt iin C:3ilhor than 03Saturated
Other: p tiiuo, Cp imI

Test Data_______

OrWdMisture Content Lateral Conslidatio S tress itera
Pressure Dat at ti Friction Unt

-=Dy art 0 St. End a Orig. 'Final Failure Failure Cohesion

pcf Den Str S e0  ef a, raTn~

"Y2I. g ... ~~/-~ TaHn

I I_
4I 4 L I -

SNa~l Sift$$ 5 PISd per Sun.s r n



II. S. OEPRMuxr OF AGRICULTURE
SOIL CONSERVATION SERVICE

SCS-35Z Rev. (0/58) SOIL MECHANICS LABORATORY

COM4PACTION AND PENETRATION RESISTANCE REPORT
oa~~~~~~* ~~Sample no.:.ii o l ~ 6 0)3 ''

PRmje 7 1" '- Location
SIMI* Location and Deth -e .~./ 1 (J+.l 7 t/ r-

2

0~F

117 1. / N l' IT ~ - '
________________________I I. ST , -OTN I N I ccm .F Ii WEI

TYPEOf EST ESTPOOCD.IE Clssiflee io C+

StalaldPRO~~r eigh ofSawe LO. Maeril copaced rpreeAl

* /70 Moi Id£O a- ~. ~ .. 2...r ftesml

Other L~~~~~It--adpse 1 i

(~~~~~~~ Vo.o7 .C~G.Z

CW I-ZI

_____ _____ _____ __Ai T__ _ _ _ _ __ _ _ _ _

1 ; 71



U. S. DEPARNhENT OF AGRICULTURE
SOIL COIISERVATIONI SERVICE

SCS-352 Rev. (iOI30) SOIL MECHIANICS LABORATORT

COM4PACTION AND PENETRATION RESISTANCE REPORT

ate SMApl0 No.: Fwed ________ a

Semal. Location MoDepth~~Ce~,T

C

a~

JC0 +

_____________________ MOSTURE C174TENT IN PERCENT OF DRY WEIGHT

MYE OF TEST TEST PROCEDURE Classification C L

Seep~ ~ 100. oerce~.i~nt of the samoee

C=3 Oher ift,(Sp. Gr.) Gs- Z 6C

________Vol._ of__Cylinder ___ Cu.__ Cwrve of-



FOW 30-157 U. S. OEPARThENT OF AGRICULTURE
- SOIL CONSERVATION S VICE

SOIL MECHANICS LABORATORY

SUMARY - SLOPE STABILITY ANALYSIS

State Project q '

DaaAnaYsi$ HiMO BY 2 Chockeid By Ze

Metoof Analysis ''-'r' " ''-

Loction\ :~. ___ ___ ___

iof +-". C- ,.,

Sample No. Z ? -,,q

t s .. , Q,,, in _________,-_--

__ __ __ _ . '.+'- . <. -'

Co i t ion My-. Sat. Opt. Sat. Opt. Sat. Opt. Sat. Opt. Sat.

UPSTREAM SLOPE

Trild Slope Conoitions FS

.-,- .. .X , 1/'. . , ,,

OOASTREAM SLOPE

Tria Slope Comdi tion$ Fs
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APPEDIX C

HYDROLOGIC AND HYDRAULIC DESIGN DATA
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