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NOTED TO BE "EXISTING" , "BY OTHERS" OR "GOVERNMENT-FURNISHED".
THE CONTRACTOR TO REQUIRE ALL NEW LABOR AND MATERIALS UNLESS SPECIFICALLY
10.  ALL WORK NOTED AND LOCATED IN THESE DOCUMENTS SHALL BE UNDERSTOOD BY
 
UNAUTHORIZED PERSONNEL FROM ENTERING THE CONSTRUCTION SITE.
BARRICADES AS REQUIRED TO PROTECT CONSTRUCTION MATERIAL AND TO PREVENT ANY
9.  THE CONTRACTOR IS RESPONSIBLE FOR ERECTING ALL CONSTRUCTION FENCING AND
 
SECTIONS OF THE SPECIFICATIONS.
THE INFORMATION PRESENTED ON ALL SHEETS ON THE SET OF DRAWINGS AND ALL
THE GENERAL CONTRACTOR AND ALL THE SUB-CONTRACTORS ARE RESPONSIBLE FOR
8.  THIS SET OF CONSTRUCTION DOCUMENTS SHALL BE CONSIDERED AS A WHOLE IN THAT
 
CONTRACTING OFFICER.
SYSTEMS, MAY BE SUBMITTED FOR EVALUATION AND APPROVAL/DISAPPROVAL BY THE
CHARACTERISTICS AND OTHER FACTORS. OTHER PRODUCTS, MATERIALS, COLORS AND
INCLUDING, COLOR RANGE, FINISH, DURABILITY, APPEARANCE, PERFORMANCE
ARE EQUAL OR EXCEED THE SPECIFIED ITEMS IN TERMS OF PHYSICAL PROPERTIES,
GUIDANCE AND IS NOT INTENDED TO LIMIT SELECTION OF OTHER MANUFACTURERS THAT
PURPOSE OF ESTABLISHING MINIMUM QUALITY STANDARDS, IDENTIFICATION AND
7.  BRAND NAMES: REFERENCE TO SPECIFIC BRAND NAMES OR COMPANIES IS FOR THE
 
PRECONSTRUCTION CONDITION, GRADED SMOOTH AND SEEDED.
6.  STOCKPILE AND STAGING AREAS UTILIZED BY THE CONTRACTOR SHALL BE RESTORED TO THE

ADDITIONAL COST TO THE GOVERNMENT.
REPLACED BY THE CONTRACTOR TO MEET OR EXCEED EXISTING CONDITIONS AT NO 
BY CONSTRUCTION TRAFFIC OR ANY CONSTRUCTION OPERATIONS, SHALL BE REPAIRED OR 
TO THE GOVERNMENT.  ANY DAMAGE TO THE EXISTING GROUNDS OR FACILITIES CAUSED 
ITEMS DAMAGED DURING CONSTRUCTION SHALL BE REPLACED AT NO ADDITIONAL COST
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CONTRACTOR AND THE UTILITY OWNER.  CONTRACTOR SHALL IMMEDIATELY COORDINATE WITH 
2.  RELOCATION OF THE EXISTING UTILITIES, IF REQUIRED, IS THE RESPONSIBILITY OF THE
 
VICINITY MAPS.
1.  FOR PROJECT LOCATION AND LOCATIONS OF EXISTING FACILITIES, SEE LOCATION AND 

.GENERAL NOTES

5.  SEE SURVEY CONTROL POINTS TABLE BELOW FOR LOCATION OF SURVEY CONTROL POINTS.

INDICATIONS.UNDERGROUND UTILITIES WERE FLAGGED IN  FIELD BY CALLING MISSOURI ONE CALL.
4.  UTILITIES SHOWN ON TOPOGRAHIC SURVEY WERE LOCATED  BY ABOVE GROUND 

VERTICAL DATUMOF 1929 (NGVD29). 
3.  VERTICAL DATUM IS BASED ON THE NATIONAL GEODETIC 

SURVEY FEET. 
COORDINATES SHOWN ARE MISSOURI EAST ZONE STATEPLANE AND ARE EXPRESSED IN US 
2.  HORIZONTAL DATUM IS BASED ON THE NORTH AMERICAN DATUM OF 1983(NAD83) 2007. 

MANAGEMENT PLAN AND QUALITY CONTROL PROCEDURES.
BY HANSON PROFESSIONAL SERVICES INC. IN ACCORDANCE WITH OURQUALITY 
1.  TOPOGRAPHIC SURVEY PERFORMED DURING THE MONTH OF NOVEMBER 2012,

:SURVEY NOTES
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IDENTIFICATION

SHEET

D
A

T
E

A
P

P
R
.

fiof Engineers

US Army Corps

VERY SOFT

SOFT

MEDIUM

STIFF

VERY STIFF

HARD

vSo

So

St

vSt

H

M

< 250

250-500

500-1000

1000-2000

2000-4000

> 4000

SYMBOLCONSISTENCY

CONSISTENCY

FOR COHESIVE SOILS

COHESION IN LBS./SQ.FT. FROM

FIGURES TO LEFT OF BORING UNDER COLUMN "W OR D  "

SYMBOLS TO LEFT OF BORING

   Denotes location of sample subjected to consolidation test and each

   Pressure Test Results

   Shown as 5 gals/min at 50 psi
5-50

C

S

R

Q

T

10

10

10

10

FIGURES TO LEFT OF BORING UNDER COLUMNS "LL" AND "PL"

UNCONFINED COMPRESSION TEST

   Results of these tests are available for inspection in the U.S. Army Engineer District

*

**

   of the above three types of shear tests

*

**

**

**

**

**

Office, if these symbols appear beside the boring logs on the drawings.

Are natural water content in percent dry weight (FW denotes Free Water) ASTM D 2216

   Denotes location of consolidation-undrained triaxial  compression test

   Denotes location of consolidation test

   Denotes location of consolidation-drained direct shear test

   Denotes location of unconsolidation-undrained triaxial  compression test

Are liquid and plastic limits, respectively - ASTM D 4318

   Groundwater surface and date observed

is finer, and 90% coarser than size D   - ASTM C 136.

APPLICABLE PUBLICATIONS

EM 1110-2-1906

   Denotes  proposed channel grade

WB- WING BIT

VST-VACCUM SHELBY TUBE (5")

SSS-STANDARD SPLIT SPOON

RB- ROLLER BIT

HSP-HAND SAMPLE PROBE

HSA-HOLLOW STEM AUGER

HDA-HAND AUGER

CPT-CONE PENETROMETER

BKH-BACKHOE

AUG-AUGER

DRILLING AND SAMPLING EQUIPMENT

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

Pt

Wd

Sl

TAN

YELLOW

RED

BLACK

GRAY

LIGHT GRAY

MOTTLED

WHITE

BLUE-GREEN

BLUE

GREEN

GRAYISH-GREEN

GREENISH-GRAY

GRAYISH-BROWN

BROWNISH-GRAY

DARK BROWN

LIGHT BROWN

BROWN

DARK GRAY

T

Y

R

BK

Gr

lGr

dGr

Br

lBr

dBr

Gn

Bl

Wh

Mot

B

C

O

P

U

A Angle Core Boring

Bag Samples-Soil-Borings

Core Boring

Observation Boring

Piezometer

Undistrubed Sample-Soil-Boring

LETTER

SYMBOL
DESCRIPTION

MODIFICATION SYMBOL

MODIFICATIONS

Traces

Medium

Fine

Coarse

Rootlets

Lignite fragments

Sandstone fragments

Shell fragments

Organic matter

Clay strata or lenses

Sandy

Gravelly

Boulders

Slickensides

Wood

Oxidized

F

M

C

O

CS

SIS

S

G

B

Ox

Wd

SL

slf

sds

shs

lg

rt

cc

Tr-

Sand strata or lenses

Silt strata or lenses

B.Ca.

vFVery Fine

Began use of casing

 B.D.M.

 NX Core

Began use of

drilling mud

Decomposed Limonite

Concretions

Beginning of

Specified Core Size

Shale fragments

COLOR SYMBOL

WOOD

SHELLS

HIGHLY ORGANIC SOILS

WOOD

SHELLS

MAJOR DIVISION TYPE
LETTER

SYMBOL
TYPICAL NAMES

F
IN

E
-G

R
A
IN

E
D
 S

O
IL

S
C

O
A

R
S

E
-G

R
A
IN

E
D
 S

O
IL

S

S
A

N
D

S
G

R
A

V
E

L
S

Are values of cohesion in lbs./sq. ft. from unconfined compression tests

Where underlined with a dashed line denotes laboratory permeability in centimeters

FIGURES TO RIGHT OF BORING

BORING SUFFIX

DESCRIPTIVE SYMBOLS

SYM

BOL

M
o
re
 t
h
a
n
 h

a
lf
 o
f 

m
a
te
ri
a
l 
is
 l
a
rg

e
r

th
a
n
 N

o
. 
2
0
0
 s
ie

v
e
 s
iz
e

M
o
re
 t
h
a
n
 h

a
lf
 o
f

M
o
re
 t
h
a
n
 h

a
lf
 o
f

c
o
a
rs

e
 f
ra

c
ti
o
n
 i
s

c
o
a
rs

e
 f
ra

c
ti
o
n
 i
s

s
ie

v
e
 s
iz
e

s
ie

v
e
 s
iz
e

(Little or

(Little or

No fines)

No fines)

(Appreciable

(Appreciable

Amount of

Amount of

Fines)

Fines)

CLEAN

CLEAN

GRAVEL

GRAVEL

WITH FINES

WITH FINES

SAND

SAND

CLAYS

CLAYS

Limit

Limit

(Liquid

(Liquid

> 50)

< 50)

M
o
re
 t
h
a
n
 h

a
lf
 t
h
e
 m

a
te
ri
a
l

is
 s

m
a
ll
e
r 
th

a
n
 N

o
. 
2
0
0

s
ie

v
e
 s
iz
e

CT

CA

CONGLOMERATE

SANDSTONE

GRAYWACKE

COMPACTION SHALE

CEMENTED SHALE

COAL

LIMESTONE

DOLOMITE

CHALK (OR MARL)

CHERT

CAVITY

SILT AND

SILT AND

ORGANIC SILTS and organic silty clays of low plasticity

COLORS

LETTER

SYMBOL

SYM

BOL

 DLC

SYMBOLS TO RIGHT OF BORING

ROCK CLASSIFICATION

CLASSIFICATION AND

DESCRIPTION OF ROCK
U-LINE :PI=0.9(LL-8)

A-LINE :PI=0.73(LL-20)

CH

CL

20

20

40

40

60

60

80 1000

For classification of fine-grained soils

OH

&

&

MH

OL

ML

CL-ML

"U
" 
LI

N
E

"A
" L
IN

E

PLASTICITY CHART

GROUP

S
E

D
IM

E
N

T
A

R
Y
 R

O
C

K
S

Ground Surface Elev. G.S.E.

L.L. - LIQUID LIMIT

P
.I
. 
- 
P

L
A

S
T
IC
IT

Y
 I

N
D

E
X

BRG

GYB

GNG

Gyg

BLG

REDDISH RD

SS

SAN

GRA

CON

CLA

SHA

CEM

COA

LIM

DOL

CHA

GRAVEL, Well Graded, gravel-sand mixtures, little or no fines

GRAVEL, Poorly Graded, gravel-sand mixtures, little or no fines

SILTY GRAVEL, gravel-sand-silt mixtures

CLAYEY GRAVEL, gravel-sand-clay mixtures

SAND, Well-Graded, gravelly sands

SAND, Poorly-graded, gravelly sands

SILTY SAND, sand-silt mixtures

CLAYEY SAND, sand-clay mixtures

SILT & very fine sand, silty or clayey fine sand or clayey silt with slight plasticity

LEAN CLAY; Sandy Clay; Silty Clay; of low to medium plasticity

SILT, fine sandy or silty soil with high plasticity

FAT CLAY, inorganic clay of high plasticity

ORGANIC CLAYS of medium to high plasticity, organic silts

PEAT, and other highly organic soil

NOTE: Soil possessing characteristics of two groups are designated by combinations of group symbols

Where underlined with a solid line denotes laboratory permeability in centimeters

sample obtained.

Reference: ASTM D 2487, Figure 3

UNIFIED SOIL CLASSIFICATION ASTM D 2487

CLAYSTONE OR SILTSTONE

per second of undisturbed sample.

GRN GRANITE

la
rg

e
r 
th

a
n
 N

o
. 
4

s
m

a
ll
e
r 
th

a
n
 N

o
. 
4

per second of sample remolded to the estimated natural void ratio.

A  Denotes classification determined by process of drilling, no representative

GENERAL NOTES :Calc. Concretions

In parenthesis and not underlined are driving resistance in blows per foot determined 

split spoon sampler and 350 lb. driving hammer with an 18 " drop.

" I.D., 3 " O.D. 2
130 ’’ drop - ASTM D 1586.  In parenthesis and underlined are for a 2 

" I.D., 2 " O.D.) and a 140 lb. driving hammer with a 8
3with a standard split spoon sampler (1

Water Surface Elev. W.S.E.

  The D   size of a soil is the grain diameter in millimeters of which 10% of the soil

When underlined denotes D   size in mm - ASTM C 136

"DIFFERING SITE CONDITIONS."

CONSIDERED AS DIFFERING MATERIALLY WITHIN THE PURVIEW OF THE CONTRACT CLAUSE ENTITLED

MATERIALS OF THE REGION ARE ANTICIPATED AND, IF ENCOUNTERED, SUCH VARIATIONS WILL NOT BE 

AND FORTHEIR RESPECTIVE VERTICAL REACHES, LOCAL VARIATIONS CHARACTERISTIC OF THE SUBSURFACE 

   WHILE THE BORINGS ARE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT THEIR RESPECTIVE LOCATIONS

LEFT OPEN.

LOGS WITH SEASONAL WEATHER CHANGES AND DEPENDING ON THE LENGTH OF TIME THE BORE HOLE IS

VERTICAL REACHES OF SUCH BORINGS.  GROUNDWATER ELEVATION CAN VARY FROM THAT SHOWN ON THE

NECESSARILY MEAN THAT GROUNDWATER WILL NOT BE ENCOUNTERED AT THE LOCATIONS OR WITHIN THE

BORINGS INDICATES THAT NO GROUNDWATER DATA ARE AVAILABLE FROM THE BORING BUT DOES NOT

ENCOUNTERED IN SUCH BORINGS ON THE DATE SHOWN.   ABSENCE OF WATER SURFACE DATA ON CERTAIN

   GROUNDWATER ELEVATIONS SHOWN ON THE BORING LOGS REPRESENT GROUNDWATER SURFACE 

SHEAR STRENGTHS FROM UNCONFINED COMPRESSION TESTS ARE SHOWN.

EXAMINATION AND IS APPROXIMATE, EXCEPT WITHIN THOSE VERTICAL REACHES OF THE BORING WHERE 

   CONSISTENCY OF COHESIVE SOIL  SHOWN ON THE BORING LOGS IS BASED ON DRILLER’S LOG AND VISUAL

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) STANDARDS

ASTM C 136 METHOD FOR SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES.

ASTM D 1586 METHOD FOR PENETRATION TEST AND SPLIT-BARREL SAMPLING OF SOILS.

ASTM D 2166 TEST METHODS FOR UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL.

ASTM D 2216 METHOD FOR LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL,

ROCK, AND SOIL-AGGREGATE MIXTURES.

ASTM D 2487 CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES.

ASTM D 2488 DESCRIPTION AND INDENTIFICATION OF SOILS (VISUAL-MANUAL PROCEDURE).

ASTM D 4318 TEST METHOD FOR LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS.

ENGINEERING AND DESIGN, LABORATORY

SOILS TESTING, 30 NOVEMBER 1970

REVISED 20 AUGUST 1986

U.S. ARMY ENGINEER MANUAL (EM)

  

       

  

N
o

 

      

       

      

       

       

       

     
 

 

A
N

S
I 

D

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

M
O

N
A

R
C

H
-C

H
E

S
T

E
R

F
IE

L
D
 L

E
V

E
E
 D
IS

T
R
IC

T

W
9
1
2
P
9
-1

3
-R
-0

7
2
0

M
IS

S
O

U
R
I 

R
IV

E
R

S
T
. 
L

O
U
IS
 C

O
U

N
T

Y
, 

M
IS

S
O

U
R
I

C
O

N
T

R
A

C
T
 N

O
.

S
T
. 
L

O
U
IS
, 

M
O
 6

3
1
0
3

S
T
. 
L

O
U
IS
 D
IS

T
R
IC

T
R

E
L
IE

F
 W

E
L
L
S

M
O

C
H

1
3
_

B
-0

0
1
.d

g
n

T
J

D

B-001

 

S
O
IL
 A

N
D
 R

O
C

K
 L

E
G

E
N

D

 
   

R
P

G

1
:1

C
.W

H
E

E
L
E

R

P
A

T
R
IC

K
 J
 C

O
N

R
O

Y
, 
P
.E
.

M
O

C
H

1
3

J
U

L
Y
 2

0
1
3

 



1

D

2 3

C

4 5

A

B

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

F
IL

E
 N

A
M

E
:

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
E

D
 B

Y
:

D
E

S
C

R
IP

T
IO

N
M

A
R

K
A

P
P

R
.

D
A

T
E
:

F
IL

E
 N

U
M

B
E

R
:

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

P
L

O
T
 S

C
A

L
E
:

P
L

O
T
 D

A
T

E
:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

C
O

N
T

R
A

C
T
 N

O
.:
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.

fiof Engineers

US Army Corps

360

370

380

390

400

410

420

430

440

450

460

470

360

370

380

390

400

410

420

430

440

450

460

470

365.7997.30
Top Rock

23

18

18

26

33

37

37

32

35

21

22

27

22

21

26

23

24

22

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

51

34

29

58

40

88

55

65

43

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

(12)

(9)

(5)

(6)

(4)

(7)

(6)

(7)

(5)

(23)

(8)

(15)

(81)

(11)

(31)

(37)

(90)

(14)

(25)

(22)

(12)

(16)

(19)

(41)

N/A

0.116

0.152

0.083

0.226

0.107

0.105

0.099

0.227

0.197

0.230

0.271

0.289

0.218

0.149

0.090

0.165

0.257

0.152

0.427

0.221

0.178

0.181

0.384

0.528

0.598

0.710

0.751

0.483

0.263

0.135

0.200

0.406

0.193

0.909

0.410

0.289

0.267

0.967

1.179

1.516

2.027

2.244

1.061

0.693

dark brown

light brown

light brown

brown

brown

dark brown to brown

brown

tan

tan

grayish tan

gray

gray

gray

gray

gray

gray

gray

gray

gray

Fat clay (CH): moist, stiff

Silty clay (CL-ML): moist, stiff

Clayey silt (CL/ML): moist, medium stiff

Fat clay (CH): moist, medium stiff

Silty clay (CL-ML): very moist, soft

Fat clay (CH): moist, medium stiff

Silty clay (CL-ML): moist, medium stiff

Silty sand (SM): moist, medium dense

Poorly graded sand (SP): saturated, loose

MCPH-01-12

N 1033392.26  E 797849.1

28 NOV 12

D10

W

D30

PL G.S.E. 463.09

D60

LL

363.72100.00
Top Rock

23

36

39

23

14

29

33

42

32

19

21

22

21

22

20

21

23

20

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

45

60

63

41

34

42

41

76

60

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

(11)

(9)

(5)

(7)

(4)

(6)

(4)

(6)

(5)

(12)

(16)

(10)

(13)

(28)

(34)

(13)

(29)

(24)

(17)

(48)

(27)

(19)

(27)

(51)

N/A

N/A

0.145

0.103

0.126

0.092

0.312

0.135

0.224

0.319

0.242

N/A

0.248

0.215

0.229

0.176

0.142

0.089

0.259

0.188

0.236

0.159

0.586

0.261

0.418

0.642

0.573

0.084

0.497

0.501

0.457

0.273

0.247

0.157

0.382

0.281

0.320

0.213

1.087

0.564

0.863

1.334

1.363

0.176

1.006

1.021

1.154

0.422

brown

brown

gray

tan

brown

gray

tan

tan

tan

grayish tan

gray

gray

gray

gray

gray

gray

dark gray

gray

gray

gray

Lean clay (CL): moist, stiff

Fat clay (CH): moist, stiff to medium stiff

Lean clay (CL): moist, medium stiff

Lean clay with sand (CL): dry, soft

Lean clay (CL): moist, medium stiff

Fat clay (CH): moist, medium stiff

Silty sand (SM): moist, medium dense

Poorly graded sand (SP): saturated, loose

MCPH-02-12

N 1033406.75  E 798134.44

26 NOV 12

D10

W

D30

PL G.S.E. 463.72

D60

LL

366.6995.80
Top Rock 50/1" at 95.8

ft

26

24

23

31

21

20

22

NP

NP

NP

NP

24

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

40

42

40

NP

NP

NP

NP

36

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

(5)

(8)

(7)

(7)

(4)

(5)

(4)

(5)

(13)

(6)

(20)

(16)

(35)

(27)

(28)

(16)

(17)

(11)

(13)

(27)

(19)

(23)

(15)

(17/4")

N/A

N/A

0.117

0.092

0.079

0.102

0.106

0.220

0.317

0.275

0.254

0.156

0.192

0.216

0.240

0.179

N/A

0.088

0.231

0.247

0.117

0.229

0.186

0.537

0.610

0.581

0.545

0.331

0.419

0.342

0.512

0.948

0.096

0.125

0.336

0.615

0.172

0.318

0.290

1.117

1.178

1.032

1.035

1.031

0.840

1.004

1.763

7.339

brown

light brown

light brown

light brown

dark tan to tan

gray

gray

gray

gray

gray

gray

gray

gray

gray

gray

Lean clay (CL): moist, medium stiff

Silt with sand (ML): moist, loose

Silt (ML): moist, soft to medium stiff

Silty clay (CL-ML): moist, medium stiff

Poorly graded sand (SP): saturated, dense

MCPH-03-12

N 1033410.95  E 798295.75

20 NOV 12

D10

W

D30

PL G.S.E. 462.49

D60

LL

E
L
E

V
A

T
IO

N
 I

N
 F

E
E

T
 N
.A
.V
.D
.

E
L
E

V
A

T
IO

N
 I

N
 F

E
E

T
 N
.A
.V
.D
.

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense to dense

Poorly graded sand (SP): saturated, 

medium dense

Well graded sand with gravel (SW): saturated, 

medium dense

Poorly graded sand with gravel (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense to dense

Poorly graded sand (SP): saturated, 

saturated, very dense

Poorly graded sand with silt (SP-SM): 

saturated, very dense

Poorly graded sand with silt (SP-SM): 

medium dense

Poorly graded sand (SP): saturated, 

saturated, dense

Poorly graded sand with silt (SP-SM): 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

saturated, medium dense

Poorly graded sand with silt (SP-SM): 

dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

saturated, medium dense

Poorly graded sand with silt (SP-SM): 

dense

Silty sand with gravel (SM): saturated, 

saturated, medium dense

Poorly graded sand with gravel (SP): 

dense

Poorly graded sand (SP): saturated, 

medium dense to loose

Silty sand (SM): dry, 

saturated, medium dense

Well graded sand with silt (SW-SM): 

medium dense

Poorly graded sand (SP): saturated, 

  

       

  

N
o

 

      

       

      

       

       

       

     
 

 

A
N

S
I 

D

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

M
O

N
A

R
C

H
-C

H
E

S
T

E
R

F
IE

L
D
 L

E
V

E
E
 D
IS

T
R
IC

T

W
9
1
2
P
9
-1

3
-R
-0

7
2
0

M
IS

S
O

U
R
I 

R
IV

E
R

S
T
. 
L

O
U
IS
 C

O
U

N
T

Y
, 

M
IS

S
O

U
R
I

C
O

N
T

R
A

C
T
 N

O
.

S
T
. 
L

O
U
IS
, 

M
O
 6

3
1
0
3

S
T
. 
L

O
U
IS
 D
IS

T
R
IC

T
R

E
L
IE

F
 W

E
L
L
S

M
O

C
H

1
3
_

B
-2

0
1
.d

g
n

T
J

D

B-201

  

B
O

R
IN

G
 L

O
G

S
   

P
A

T
R
IC

K
 J
 C

O
N

R
O

Y
, 
P
.E
.

C
.W

H
E

E
L
E

R

R
P

G

1
:1

M
O

C
H

1
3

J
U

L
Y
 2

0
1
3

 



1

D

2 3

C

4 5

A

B

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

F
IL

E
 N

A
M

E
:

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
E

D
 B

Y
:

D
E

S
C

R
IP

T
IO

N
M

A
R

K
A

P
P

R
.

D
A

T
E
:

F
IL

E
 N

U
M

B
E

R
:

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

P
L

O
T
 S

C
A

L
E
:

P
L

O
T
 D

A
T

E
:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

C
O

N
T

R
A

C
T
 N

O
.:

IDENTIFICATION

SHEET

D
A

T
E

A
P

P
R
.

fiof Engineers

US Army Corps

360

370

380

390
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420
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450

460

470

360

370

380

390

400

410

420

430

440

450

460

470

365.3496.20
Top Rock 50/1" at 96.2

ft

32

13

27

28

44

40

37

33

19

23

20

20

22

25

21

25

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

40

29

48

42

52

79

52

37

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

(9)

(8)

(6)

(6)

(6)

(8)

(3)

(7)

(16)

(18)

(10)

(25)

(15)

(16)

(37)

(12)

(16)

(25)

(19)

(22)

(21)

(27)

(29)

(19)

N/A

0.091

0.110

0.092

0.151

0.093

0.091

0.306

0.260

0.187

0.234

N/A

0.211

0.215

0.201

0.109

N/A

0.155

0.214

0.164

0.263

0.177

0.170

0.588

0.614

0.499

0.546

N/A

0.519

0.319

0.312

0.523

0.101

0.195

0.310

0.232

0.416

0.493

0.258

1.097

1.471

0.914

1.168

0.118

1.374

0.699

0.740

2.488

dark brown

brown

brown

brown to light brown

grayish brown

tan

tan

tan to gray

tan

gray

gray

gray

gray

gray

gray

gray

gray

gray

gray

gray

gray

Lean clay (CL): moist, stiff

Silt (ML): dry, medium stiff

Lean clay (CL): dry, medium stiff

Fat clay (CH): moist, medium stiff to soft

Silt (ML): moist, medium stiff

Silty sand (SM): moist, medium dense

Silty sand (SM): saturated, medium dense

MCPH-04-12

N 1033417.33  E 798427.19

19 NOV 12

D10

W

D30

PL G.S.E. 461.54

D60

LL

364.2196.80
Top Rock

20

14

24

32

30

28

30

48

23

24

22

24

23

22

22

NP

NP

NP

NP
25

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

34

31

49

66

49

63

45

NP

NP

NP

NP
83

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

(8)

(6)

(7)

(4)

(3)

(4)

(5)

(16)

(9)

(11)

(7)

(8)

(19)

(11)

(11)

(24)

(13)

(23)

(24)

(17)

(57)

(14)

(25)

(34)

N/A

N/A

N/A

N/A

0.141

0.091

0.177

0.220

0.215

0.185

0.228

0.236

0.228

0.115

0.198

0.176

0.168

N/A

N/A

0.075

N/A

0.229

0.158

0.461

0.536

0.678

0.462

0.664

0.424

0.499

0.371

0.386

0.407

0.435

0.104

0.088

0.131

0.118

0.324

0.204

1.203

1.151

1.807

0.971

2.259

0.906

1.213

3.276

0.882

1.411

0.946

brown

brown

brown

brown

brown

brown

light brown

tan

gray

tan

grayish tan

tan

gray

gray

gray

gray

gray

gray

gray

gray

Lean clay (CL): moist, medium stiff

Silt (ML): moist, loose

Lean clay (CL): moist, medium stiff

Fat clay (CH): moist, soft

Lean clay (CL): moist, soft

Fat clay (CH): moist, soft

Lean clay (CL): moist, medium stiff

Silty sand (SM): dry, medium dense to loose

Fat clay (CH): wet, medium stiff

Poorly graded sand (SP): saturated, loose

Poorly graded sand (SP): saturated, medium dense

Poorly graded sand (SP): saturated, dense

MCPH-05-12

N 1033424.11  E 798581.58

16 NOV 12

D10

W

D30

PL G.S.E. 461.01

D60

LL

364.6793.50
Top Rock

50/0" at 93.5
ft

22

24

30

38

32

43

43

35

24

25

26

24

25

26

25

NP

24

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

40

31

33

82

79

98

83

NP

40

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

(5)

(4)

(6)

(5)

(6)

(7)

(7)

(6)

(0)

(17)

(13)

(20)

(36)

(26)

(29)

(21)

(13)

(19)

(29)

(23)

(14)

(28)

(22)

0.090

0.077

0.079

0.118

0.186

0.085

0.109

0.316

0.244

0.233

0.230

0.230

0.206

0.211

0.151

0.106

0.111

0.227

0.268

0.141

0.287

0.682

0.508

0.528

0.479

0.554

0.520

0.585

0.180

0.163

0.173

0.495

0.393

0.220

0.835

1.559

1.115

1.060

0.997

1.157

1.140

1.235

brown

brown

brown

brown

brown

brown

gray

gray

gray

gray

gray

Lean clay (CL): moist, medium stiff

Silt (ML): moist, medium stiff

Fat clay (CH): moist, medium stiff

Silt with sand (ML): wet, medium stiff

Lean clay (CL): wet, very soft

MCPH-06-12

N 1033451.95  E 798970.79

03 DEC 12

D10

W

D30

PL G.S.E. 458.17

D60

LL

E
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E
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T
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.A
.V
.D
.
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V
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T
IO

N
 I

N
 F
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E

T
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.V
.D
.

medium dense

Poorly graded sand (SP): moist, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

saturated, medium dense

Poorly graded sand with silt (SP-SM): 

saturated, dense

Poorly graded sand with silt (SP-SM): 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

saturated, hard

Well graded sand with silt and gravel (SW-SM): 

saturated, medium dense

Poorly graded sand with silt (SP-SM): 

saturated, medium dense

Well graded sand with gravel (SW): 

medium dense

Poorly graded sand (SP): saturated, 

saturated, medium dense

Poorly graded sand with gravel (SP): 

medium dense

Poorly graded sand (SP): saturated, 

saturated, very dense

Poorly graded sand with silt and gravel (SP-SM): 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

medium dense

Poorly graded sand (SP): saturated, 

saturated, medium dense

Poorly graded sand with silt (SP-SM): 

dense to medium dense

Poorly graded sand (SP): saturated, 

saturated, medium dense

Poorly graded sand with silt (SP-SM): 

medium dense

Poorly graded sand (SP): saturated, 

loose

Poorly graded sand (SP): saturated, 

  

       

  

N
o

 

      

       

      

       

       

       

     
 

 

A
N

S
I 

D

U
.S
. 

A
R

M
Y
 C

O
R

P
S
 O

F
 E

N
G
IN

E
E

R
S

M
O

N
A

R
C

H
-C

H
E

S
T

E
R

F
IE

L
D
 L

E
V

E
E
 D
IS

T
R
IC

T

W
9
1
2
P
9
-1

3
-R
-0

7
2
0

M
IS

S
O

U
R
I 

R
IV

E
R

S
T
. 
L

O
U
IS
 C

O
U

N
T

Y
, 

M
IS

S
O

U
R
I

C
O

N
T

R
A

C
T
 N

O
.

S
T
. 
L

O
U
IS
, 

M
O
 6

3
1
0
3

S
T
. 
L

O
U
IS
 D
IS

T
R
IC

T
R

E
L
IE

F
 W

E
L
L
S

M
O

C
H

1
3
_

B
-2

0
2
.d

g
n

T
J

D

B-202

  

B
O

R
IN

G
 L

O
G

S
   

P
A

T
R
IC

K
 J
 C

O
N

R
O

Y
, 
P
.E
.

C
.W

H
E

E
L
E

R

R
P

G

1
:1

M
O

C
H

1
3

J
U

L
Y
 2

0
1
3

 



1

D

2 3

C

4 5

A

B

S
O

L
IC
IT

A
T
IO

N
 N

O
.:

F
IL

E
 N

A
M

E
:

D
W

N
 B

Y
:

C
K

D
 B

Y
:

D
E

S
IG

N
E

D
 B

Y
:

D
E

S
C

R
IP

T
IO

N
M

A
R

K
A

P
P

R
.

D
A

T
E
:

F
IL

E
 N

U
M

B
E

R
:

S
IZ

E
:

S
U

B
M
IT

T
E

D
 B

Y
:

P
L

O
T
 S

C
A

L
E
:

P
L

O
T
 D

A
T

E
:

D
A

T
E

M
A

R
K

D
E

S
C

R
IP

T
IO

N

C
O

N
T

R
A

C
T
 N

O
.:

IDENTIFICATION

SHEET

D
A

T
E

A
P

P
R
.

fiof Engineers

US Army Corps

TYPICAL "T" TYPE RELIEF WELL
NOT TO SCALE

C3

ELEVATION

C3 NOT TO SCALE

CL

CHECK VALVE FOR 8" WELLS

A1

GENERAL SHEET NOTES:

     DEPTHS.
1.  CONTRACTOR SHALL FIELD VERIFY ALL ELEVATIONS AND 

CHECK VALVE GASKET
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ELEVATION VARIES 

BOTTOM OF HOLE
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S

CONCRETE BACKFILL VARIES 

WELL PLUG

SEAT SMOOTH

MACHINE VALVE 

P
O

R
T
IO

N
 #

1

S
C

R
E

E
N
 P
IP

E

P
O

R
T
IO

N
 #

2

S
C

R
E

E
N
 P
IP

E

IF
 R

E
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E
D

B
L

A
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K
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IF
 R

E
Q

U
IR

E
D

P
O

R
T
IO

N
 #

3

S
C

R
E

E
N
 P
IP

E

GRAVEL PACK = 8" 

MININUM THICKNESS OF

2
’-
0
" 

"8
76 

"16
52 

"16
91 "16

91 

10" ł

"8
35 "16

52 
EQUALLY SPACED

WITH NUT AND WASHER

" ł BRASS BOLTS (4) 8
3

RUBBER GASKET

" CLOSED CELL NEOPRENE8
3

" ALUMINUM4
1

2
’-
0
"

6
"

" ALUMINUM 4
1" ł X  4

17 

" R
16

1
7 

 "
 R

1
6

1
3

 

" ł ALUMINUM RODS8
3

" R
16

17 

8
1

TYP
8

1

8" ł SS PIPE

 CHECK VALVE

6
"

2
"

8
1

TYP

TYP
8

1

EXTEND 5’ ABOVE SCREEN

S MANHOLE BOTTOM DETAIL

CONCRETE PAD

STEEL RISER PIPE

8" I.D. STAINLESS 

STEEL WELL SCREEN
8" I.D. STAINLESS 

6
"

6" 6"
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PRECAST CONCRETE

FIELD MORTAR CONNECTION

STANDARD MANHOLE 

STANDARD 42" ADAPTER RING

STANDARD 2 GRATE INLET SEAT

A3

12" I.D. REINFORCED CONCRETE PIPE

C3

MANHOLE AND RCP

PLACED BETWEEN 

OR MASTIC SEALANT 

RUBBER GASKET SEAL

AT 16" CENTER

STEPS UNIFORMLY SPACED 

RELIEF WELL

 

6
"

1
2
"

6" MIN.

6
"

6
"

C3

S

RELIEF WELL RISER PIPE

SURVEY MARKER

APPROVED JOINT

(MIN. 11")

ADJUST TO FINAL GRADE

EACH FACE EACH FACE

E
A

C
H
 F

A
C

E
E

A
C

H
 F

A
C

E

 

S

CL

STANDARD INLET MANHOLE BASE

RELIEF WELL (RW) MANHOLE
NOT TO SCALE

BASE REINFORCING DETAIL
NOT TO SCALE

D3
GRAY IRON FRAME WITH HINGED LID DETAIL
NOT TO SCALE

PLAN

" MORTAR BED4
3

NOT TO SCALE

STANDARD ADAPTER RING
NOT TO SCALE

RELIEF WELL MANHOLE COVER
NOT TO SCALE

D3

#4 @ 4" #4 @ 4"

#
4
 @
 4
"

#
4
 @
 4
"

S

TYP.
2" CLR

1
2
"

6’-0"

TYP.
2" CLR

T
Y

P
.

3
" 

C
L

R
.

 T
Y

P
.

3
" 

C
L

R

B1

A3

C3 C3

A5

C5

D5

C3
SECTION

NOT TO SCALE

CAST-IN-PLACE CONCRETE

29" X 29" CLEAR OPENING

48"

GENERAL SHEET NOTES:

8"

VARIES

7"-9"-11"-13"

VARIES

VARIES

8"

4.   FOR MANHOLE SURVEY MARKER LABELING, SEE SPECS.

3.   METAL FRAME AND LID SHALL BE GREY IRON (ASTM A-48).

      MANUFACTURER TO WITHSTAND AN AASHTO H20 LOADING.
2.   MANHOLE FRAME AND LID SHALL BE DESIGNED BY THE 

      AN AASHTO H20 LOADING.
      DESIGNED BY THE MANUFACTURER TO WITHSTAND
1.   PRECAST CONCRETE PRODUCTS SHALL BE

37" X 37"

"2
1" X 31 2

131 

"
2

1
1
 

29" X 29"

0
.9

2
’
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RELIEF WELL MANHOLE

 MANHOLE

COLLECTOR SYSTEM

CL
CL

A

B

C

D

E

G

PIPE

COLLECTOR 

H OR I

J

12" I.D. RCP

8" I.D. RELIEF WELL

DUAL MANHOLE DETAIL
NOT TO SCALE

S

LATERAL PIPES

F

C2

6
"

6
"

72" I.D.

48" I.D.

     GROUND.
     INFORMATION.  MANHOLE TO BE FLUSH WITH
3.  LISTED ELEVATION IS BASED ON SURVEY

     AASHTO H20 LOADING.
     BY THE MANUFACTURER TO WITHSTAND AN
2.  MANHOLE FRAME AND LID SHALL BE DESIGNED

     WITHSTAND AN AASHTO H20 LOADING.
     DESIGNED BY THE MANUFACTURER TO
1.  PRECAST CONCRETE PRODUCTS SHALL BE

GENERAL SHEET NOTES:

24" I.D.
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FIELD MORTAR CONNECTION

4" MIN.

CONCRETE

TOP OF PRECAST 

CONCRETE

TOP OF PRECAST 
8 PERMITTED

6 GUSSETS SHOWN,

T T

TTT

T T

CAST FRAME
NOT TO SCALE

SECTION
NOT TO SCALE

B3 B3

B3
SECTION
NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

 

 

 

 

 

 

 

 

NOT TO SCALE

HEAVY DUTY MANHOLE FRAME AND SOLID LID

COLLECTOR SYSTEM MANHOLE DETAIL

24"

NOT TO SCALENOT TO SCALE

2 12" "
2

1
2
 

"4325 

"
4

3
1
 

"
8

1
1
 

3
4
"

29 78"

25 34"

"
8

1
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D
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.

43
2
5
 

V
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R
IA
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2
4
" 

R
C

P

21"

2
1
"

PLAN
PLAN

CAST CLOSED LID

5.  FOR PIPE BACKFILL DETAIL SEE C-503

     SHALL BE PLACED BETWEEN MANHOLE SECTIONS
4.  A RUBBER GASKET SEAL OR MASTIC SEALANT

3.  T= 6" MINIMUM

     MANUFACTURER TO WITHSTAND AN AASHTO H20 LOADING.
2.  MANHOLE FRAME AND LID SHALL BE DESIGNED BY THE 

     LOADING.
     BY THE MANUFACTURER TO WITHSTAND AN AASHTOH20 
1.  PRECAST CONCRETE PRODUCTS SHALL BE  DESIGNED 

GENERAL SHEET NOTES:

B5

B5 B5

C1 C2

24"
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72" I.D.

24" I.D.
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NONWOVEN GEOTEXTILE

RCP JOINT

24" RCP

GEOTEXTILE WRAPPED RCP JOINT

S

GENERAL SHEET NOTES:

NOT TO SCALE

GEOTEXTILE WRAPPED RCP JOINT DETAIL
NOT TO SCALE

24"

72" I.D.

VARIES

72" I.D.

24"

B1

C4

2
4
" 

R
C

P

4" MIN.

24" RCP COLLECTOR PIPE ELEVATION DETAIL

C4

AND DISCHARGE PIPES BETWEEN MANHOLES MH-4 THRU MH-9

FOR COLLECTOR PIPES BETWEEN MANHOLES MH-1 THRU MH-6

WRAP NONWOVEN GEOTEXTILE AROUND RCP JOINTS

     24" RCP PIPES BETWEEN MANHOLES MH-1 THRU MH-9.
5.  GEOTEXTILE WRAPPED RCP JOINT DETAIL APPLIES TO

     SIDE OF MANHOLE ONLY.
4.  MANHOLES MH-1 AND MH-6 HAVE COLLECTOR PIPE ON ONE

     JOINTS BETWEEN THE MANHOLES AND RCP.
3.  FIELD MORTAR CONNECTION SHALL BE MADE FOR ALL 

     MANUFACTURER TO WITHSTAND AN AASHTO H20 LOADING.
2.  MANHOLE FRAME AND LID SHALL BE DESIGNED BY THE 

     LOADING.
     BY THE MANUFACTURER TO WITHSTAND AN AASHTO H20 
1.  PRECAST CONCRETE PRODUCTS SHALL BE  DESIGNED 
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EXIST. NORTH OUTER 40 ROAD

AND NURSERY

GRAELER RESIDENCES 

ACCESS ROAD TO LEVEE,

N

0 100’ 200’

GENERAL SITE PLAN

GENERAL SHEET NOTES:

COLLECTOR SYSTEM.
AND PIPES FOR DISCHARGE SYSTEM AND 
THRU C-404 FOR LOCATIONS OF MANHOLES
4.  SEE EXCAVATION PLANS ON SHEETS C-401

COLLECTOR SYSTEM ALIGNMENTS.
TO ESTABLISH DISCHARGE SYSTEM AND 
3.  USE INFORMATION PROVIDED ON THIS SHEET

C-202.
2.  FOR COLLECTOR SYSTEM PROFILE, SEE SHEET 

C-201.
1.  FOR DISCHARGE SYSTEM PROFILE, SEE SHEET 

DISCHARGE SYSTEM LINE (DL)

 

SCALE 1" = 100’
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MANHOLEMH
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COLLECTOR LINECL
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LOCATIONS AND DETAILS.
C-201, C-202 AND SHEETS C-401 THRU C-404 FOR
RELIEF WELLS NOT SHOWN FOR CLARITY.  SEE SHEETS
2. COLLECTOR PIPES, DISCHARGE PIPES, MANHOLES AND

EAST COORDINATE SYSTEM.
1. COORDINATES LISTED ARE FOR MISSOURI STATE PLANE

NOTES:

SCALE 1" = 100’

ACCESS ROAD

EXIST. GRAVEL 
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USING INFORMATION FOR GRADING POINTS 1 THRU 3

12+16.56 AND STATION 12+51.71 TO EXISTING GROUND

WARP FINISH GRADE EMBANKMENT BETWEEN STA. 

CONSTRUCTION LIMITS FOR ACCESS

CONSTRUCTION LIMITS

SEE DETAIL D-1

FINISH GRADE LIMITS,

FINISH GRADE LIMITSCONSTRUCTION LIMITS

EXIST. OVERHEAD POWER

CONSTRUCTION LIMITS FOR ACCESS
AT&T BURIED CABLE

GENERAL SHEET NOTES:

A1
FINISH GRADING PLAN
SCALE 1" = 40’ 80’20’0 40’

40’10’0 20’
D1

TYPICAL GRADING DETAIL
SCALE 1" = 20’

AREA.
FILL AS NEEDED AND SEED COMPLETED FINISH GRADE
STRIP AREA TO RECIEVE ADDITIONAL EMBANKMENT2.

MAINTAIN 3’ MIN. COVER OVER DISCHARGE PIPE.
EMBANKMENT FILL FOR FINISH GRADE REQUIRED TO1.
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EXISTING GROUNDLINE

EXCAVATION LINE

EXISTING GROUNDLINE

EXCAVATION LINE

EXISTING GROUNDLINE

EXCAVATION LINE

CO-9, 24"RCP X 189.0’L

FLARED END SECTION

PRECAST CONCRETE

CO-12, 30"RCP X 71.8’L

DISCHARGE PIPE PROFILE

   

CO-6 INV. EL. 452.65

CO-6 INV. EL. 452.50

CO-7 INV. EL. 452.40

CO-8 INV. EL. 450.15CO-9 INV. EL. 450.05

CO-8 INV. EL. 452.20

CO-9 INV. EL. 449.15CO-10 INV. EL. 449.05

CO-10 INV. EL. 448.53

CO-11 INV. EL. 448.43

CO-11 INV. EL. 448.25
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CO-10, 24"RCP X 395.3’L

CO-10, 24"RCP X 395.3’L

CO-9, 24"RCP X 188.2’L

CO-11, 24"RCP X 223.6’L

HEADWALL

CONCRETE

CAST-IN-PLACE

1V ON 3H

PIPE COVER

PIPE COVER

PIPE COVER

CO-7 INV. EL. 452.30

CO-6 INV. EL. 451.20

CO-7 INV. EL. 451.10

1
S=0.251% S=0.233% S=0.228%

S=0.228% S=0.503%

S=0.505% S=0.456% S=0.260% S=0.164%

SHEET KEYNOTES

(SEE NOTE 1)

CO-8, 24"RCP X 219.5’L
(SEE NOTE 1)

CO-7, 24"RCP X 38.4’L

(SEE NOTE 1)

CO-6, 24"RCP X 91.6’L

GENERAL SHEET NOTES:

     SHOWN FOR CLARITY, SEE SHEET C-501 FOR DETAILS.
RIPRAP, BEDDING, GEOTEXTILE AND EXCAVATION FOR REVETMENT NOT 1.

C-402.
FOR EXCAVATION BELOW DISCHARGE PIPES, SEE SHEETS C-401 AND3.

 
FOR EXCAVATION AT MANHOLES, SEE SHEET C-502.2.

 
DISCHARGE PIPES BETWEEN MANHOLES MH-4 THRU MH-9.

1.  WRAP NONWOVEN GEOTEXTILE AROUND RCP PIPE JOINTS FOR 
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PART OF METAL BARN

GENERAL SHEET NOTES:

C-404.
FOR EXCAVATION BELOW COLLECTOR PIPES, SEE SHEETS C-403 AND3.

 
FOR EXCAVATION AT MANHOLES, SEE SHEET C-502.2.

 
COLLECTOR PIPES BETWEEN MANHOLES MH-1 THRU MH-6.
WRAP NONWOVEN GEOTEXTILE AROUND RCP PIPE JOINTS FOR 1.
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CO-7, 24"RCP X 38.4’L
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FOR ACCESS

CONSTRUCTION LIMITS

EXCAVATION LIMITS (TYP.)

DISCHARGE PIPE BRACED 

E   798519.69

N  1032905.71

STA.  5+57.20 DS

MH-10

DISCHARGE PIPE (TYP.)

EXCAVATION LIMITS FOR 

PIPE (TYP.)

BOTTOM OF DISCHARGE 

EXCAVATION BELOW

AT&T BURIED CABLE

EXIST. OVERHEAD POWER EXIST. OVERHEAD POWER

AT&T BURIED CABLE

POWER

EXIST. OVERHEAD

EXIST. WATER LINE

E   798512.96

N  1033099.03

OFF.     7.19

STA.  3+63.90

MH-9

 LCO-10, 24" RCP x 395.3’

40’10’0 20’
A1

EXCAVATION PLAN
SCALE 1" = 20’

GENERAL SHEET NOTES:

UTILITIES.
WHERE EXCAVATION FOR DISCHARGE PIPE CROSSES EXISTING
SEE SHEET C-404 SHEET UTILITY KEYNOTES FOR LOCATIONS5.

 
TO MINIMIZE DISTURBANCE TO ADJACENT PRIVATE PROPERTY.
STRICTLY ADHERE TO 6’ EXCAVATION WIDTH FOR RCP PIPE
BETWEEN MANHOLES MH-8 AND MH-9, CONTRACTOR SHALL 4.

 
C-201 AND C-202.
FOR DISCHARGE PIPE AND MANHOLE PROFILES, SEE SHEETS3.

 
FOR EXCAVATION AT MANHOLES, SEE SHEET C-502.2.

 
UNLESS OTHERWISE SPECIFIED.
ARE LOCATED AT BOTTOM OF DISCHARGE PIPE EXCAVATION,
ALL ELEVATIONS CALLED OUT AT DISCHARGE EXCAVATION1.

MANHOLES MH-7 AND MH-8

PIPE EXCAVATION INFO AT

SEE SHEET C-404 FOR
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PIPE (TYP.)

BOTTOM OF DISCHARGE

EXCAVATION BELOW

E   798534.48

N  1032206.99

STA. 12+59.00 DS

OUTFALL AT END OF PIPE (SEE NOTE 4)

FOR ACCESS

CONSTRUCTION LIMITS
EXIST. OVERHEAD POWER

AT&T BURIED CABLE

E   798510.73

N  1032505.72

OFF.     8.00

STA.  9+57.20

MH-11

DISCHARGE PIPE (6’ WIDTH TYP.)

EXCAVATION LIMITS FOR

40’10’0 20’

GENERAL SHEET NOTES:

A1
EXCAVATION PLAN
SCALE 1" = 20’

SECTION AND REVETMENT, SEE SHEET C-501.
FOR DETAILED PLAN OF OUTFALL PIPE WITH FLARED END4.

C-201.
FOR DISCHARGE PIPE AND MANHOLE PROFILES, SEE SHEET3.

FOR EXCAVATION AT MANHOLES, SEE SHEET C-502.2.

TRENCH EXCAVATION, UNLESS OTHERWISE SPECIFIED.
TRENCH EXCAVATION ARE LOCATED AT BOTTOM OF 
ALL ELEVATIONS CALLED OUT AT DISCHARGE PIPE1.
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TWO

FRAME

STORY

TWO

SHED

P
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N
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E
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PATIO

PLANTER

GRAVEL ROAD

GRASS

GRAVEL

AREA

LANDSCAPED

LARGE

GRAVEL

GRAVEL

PP
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06"
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08"
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15"
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12"

IV

GP
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P
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A
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T
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VEG.

VEG.

E

(CONCRETE WALLS)
STORAGE AREAS
LANCSCAPE MATERIAL

TRANS.
PP W/

MCPH-03-12

MCPH-02-12

MCPH-01-12

CONCRETE

PLANTER

C
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N
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R
E

T
E

TANK

PROP.

UP

EM

TRANS.

PP W/

LEVEE

WALLS
CONCRETE

PLANTER

TANKS
FUEL

WALKWAYS

CONCRETE/ BRICK

PLANTERS

POST

LAMP

PLANTER

PLANTER

STAIRS

PLANTERPLANTER

AREA

ENTERTAINMENT

BRICK OUTDOOR

POST

LAMP

W/ PROP. TANK

CONC. PAD

ARBOR

C0-1, 36" RCP x 279.6’ L
CO-2, 36" RCP x 152.5’ L CO-3, 36" RCP x 126.5’ L
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EL.    452.25

OFF.    -4.00

STA. -5+68.50

EL.    452.01

OFF.    -4.00

STA. -2+96.40

EL.    451.90

OFF.    -4.00

STA. -2+83.48

EL.    451.70

OFF.    -4.00

STA. -1+38.48

EL.    451.60

OFF.    -4.00

STA. -1+25.53

EL.    451.60

OFF.     4.00

STA. -1+25.47

EL.    451.70

OFF.     4.00

STA. -1+38.53

EL.    451.90

OFF.     4.00

STA. -2+83.53

EL.    452.01

OFF.     4.00

STA. -2+96.62

EL.    452.25

OFF.     4.00

STA. -5+68.73
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M
A

T
C

H
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E
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W
G
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-4

0
4

E   797849.00

N  1033406.00

MCRW-01-13

E   797849.00

N  1033395.50

STA. -5+75.12

MH-1

E   798134.00

N  1033414.00

MCRW-02-13

E   798134.00

N  1033403.50

STA. -2+90.01

MH-2

E   798292.00

N  1033415.00

MCRW-03-13

E   798292.00

N  1033404.50

STA. -1+32.00

MH-3

CONSTRUCTION LIMITS

CONSTRUCTION LIMITS

CO-2, 24"RCP X 152.5’L
CO-1, 24"RCP X 279.6’L CO-3, 24"RCP x 126.5’L
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OTHERS

REMOVED BY

PLANTER TO BE

BY CONTRACTOR

STORED AND THEN REINSTALLED

BESHALL THEY INSTALLATION, 

PIPEFOR REMOVED BE MUST 

PATIOEXIST. FOR PAVERS IF 

COLLECTOR PIPE (TYP.)

EXCAVATION LIMITS FOR

40’10’0 20’

GENERAL SHEET NOTES:

C-202.
FOR COLLECTOR PIPE AND MANHOLE PROFILES, SEE SHEET4.

FOR EXCAVATION AT MANHOLES, SEE SHEET C-502.3.

UNLESS OTHERWISE SPECIFIED.
ARE LOCATED AT BOTTOM OF TRENCH EXCAVATION,
ALL ELEVATIONS CALLED OUT AT COLLECTOR PIPE TRENCH2.

SHALL BE BRACED EXCAVATION, SEE SPECS.
ALL EXCAVATION FOR COLLECTOR PIPE AND MANHOLES1.
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EXCAVATION PLAN
SCALE 1" = 20’
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MCPH-05-12

MCPH-04-12

UP

TRANS.

PP W/

C
O

N
C

R
E

T
E

C
O

N
C

R
E

T
E

P
L

A
N

T
E

R

SWING

C
O

N
C

R
E

T
E

GOAL
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SILO SILO
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W/ PROP. TANK

CONC. PAD

RETAINING WALL

GRAVEL

FAUCET

WATER CONC.

TANK VENTS

4 UNDERGROUND

PIT

GRAIN

CONC.

TANKS

PROP.

PLANTERS

CABLE

AT&T BURIED

W/ WOOD DECK

SWIMMING POOL

PROPANE TANKS

WALL

CONCRETE RETAINING

CONCRETE

C
0
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2
4
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C
P
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CO-4, 36" RCP x 162.4’ L

CO-5, 36" RCP x 374.4’ L

C
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1
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2+00 DL

2+50 DL

3+00 DL

EL.    451.50

OFF.    -4.00

STA.  0+06.81 CL

EL.    451.50

OFF.     4.00

STA.  0+06.22 CL

EL.    451.75

OFF.    -4.00

STA.  1+70.23 CL

EL.    451.75

OFF.     4.00

STA.  1+69.68 CLEL.    451.65

OFF.    -4.00

STA.  1+57.22 CL

EL.    451.65

OFF.     4.00

STA.  1+56.63 CL

EL.    451.50

OFF.    -4.00

STA. -0+06.53 CL

EL.    452.00

OFF.    -4.00

STA.  5+37.09 CL

EL.    452.00

OFF.     4.00

STA.  5+36.54 CL

EL.    451.50

OFF.     4.00

STA. -0+06.47 CL

EL.    451.40

OFF.    -3.00

STA.  0+07.60 DL

EL.    451.40

OFF.     3.00

STA.  0+05.98 DL

EL.    451.25

OFF.     3.00

STA.  0+89.59 DL

EL.    451.25

OFF.    -3.00

STA.  0+91.59 DL

EL.    451.15

OFF.    -3.00

STA.  1+02.43 DL

EL.    451.15

OFF.     3.00

STA.  1+02.43 DL

EL.    450.94

OFF.     3.00

STA.  1+46+00 DL

EL.    450.94

OFF.    -3.00

STA.  1+46+00 DL

EL.    451.05

OFF.    -3.00

STA.  1+36.00 DL

EL.    451.05

OFF.     3.00

STA.  1+36.00 DL
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MATCHLINE DWG C-401

E   798424.00

N  1033414.00

MCRW-04-13 E   798587.00

N  1033426.00

MCRW-05-13

E   798966.00

N  1033452.00

MCRW-06-13

E   798424.00

N  1033403.50

STA.  0+00.00 CL

MH-4

E   798587.00

N  1033415.50

STA.  1+63.44 CL

MH-5

E   798477.33

N  1033322.90

STA.  0+96.64 DL

MH-7

E   798520.69

N  1033322.90

STA.  1+40.00 DL

MH-8

E   798966.00

N  1033441.50

STA.  5+43.33 CL

MH-6

EXCAVATION

COLLECTOR TRENCH

EXCAVATION

DISCHARGE TRENCH

CONSTRUCTION LIMITS

CONSTRUCTION LIMITS

CONSTRUCTION LIMITS

CONSTRUCTION LIMITS

CO-4, 24"RCP X 157.9’L

CO-5, 24"RCP X 374.4’L

CO-8, 24"RCP X 219.0’L

CO-6, 24"RCP X 91.6’L
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EXIST. PRIVATE WATERLINE

1

3

2

EXIST. AT&T BURIED CABLE

EXIST. OVERHEAD POWER LINE

SHEET UTILITIES KEYNOTES: GENERAL SHEET  NOTES:

BY OTHERS PRIOR TO CONSTRUCTION

EXIST. STRUCTURES TO BE REMOVED

4 5

6

6

6

4 5

4 5

6

6

ABANDONED IN PLACE

TO BE PARTIALLY REMOVED AND

EXIST. SEPTIC LINE DISCHARGE
AND ABANDONED IN PLACE

EXIST. CULVERTS TO BE PARTIALLY REMOVED

CO-7, 24"RCP X 38.4’L

RETAINING WALL

CONCRETE 

REMOVE EXIST. 

TO INSTALL RCP PIPE

SLAB AS NEEDED

EXIST. CONCRETE 

SAWCUT AND REMOVE 

EMBANKMENT

AND BACKFILL WITH IMPERVIOUS

REMOVE EXIST. CONCRETE GRAIN PIT

7

7

7

7

7

40’10’0 20’
A1

EXCAVATION PLAN
SCALE 1" = 20’

C-202.
FOR COLLECTOR PIPE AND MANHOLE PROFILES, SEE SHEET4.

FOR EXCAVATION AT MANHOLES, SEE SHEET C-502.3.

BOTTOM OF TRENCH EXCAVATION.
COLLECTOR AND DISCHARGE PIPES ARE LOCATED AT 
ALL ELEVATIONS CALLED OUT AT EXCAVATION FOR RCP 2.

BRACED EXCAVATION, SEE SPECS.
MH-1 THRU MH-9 AND FOR THOSE MANHOLES SHALL BE 
ALL EXCAVATION FOR 24" RCP PIPE BETWEEN MANHOLES1.

EXCAVATION FOR RCP COLLECTOR PIPE.
7.  REMOVE EXIST. CONCRETE STRUCTURES PRIOR TO 

LEVEE EMBANKMENT.
USE BENCHING DETAIL  ON C-504 TO REPLACE EXCAVATED
PLUG EACH END, AND THEN GROUT COMPLETE FULL;
CULVERTS AND SEPTIC LINE TO REMOVE 6’-8’ AT EACH END,

6.  CONTRACTOR SHALL LOCATE BOTH ENDS OF EXIST.

OFFICER FOR REVIEW AND APPROVAL.
AND PRIVATE WATERLINE) TO THE CONTRACTING 
THE EXISTING UTILITIES (AT&T LINE, AMEREN LINE
CONTRACTOR SHALL SUBMIT DETAILS OF CROSSING5.

IN HIS CONTRACT PRICE PROPOSAL.
SHALL BE AT THE CONTRACTOR’S EXPENSE AND INCLUDED
SPECIAL PROTECTION OF UTILITY PIPES OR LINES, ETC.
ANY MEASURES SUCHS AS RELOCATION(S), OUTAGE(S),
NOTED IN NOTES 1. THRU 3. ABOVE, AND ALL COST FOR
CONTRACTOR SHALL COORDINATE WITH THE UTILITIES4.

THE LOCATE OR FOR BRACE EXCAVATION FOR PIPE .
OR DAMAGE WATERLINE DURING EXCAVATION FOR 
CAREFUL EXCAVATION AND SHALL NOT DISTURB
POSITIVELY LOCATE WATERLINE IN THE FIELD THRU
PRIVATE WATERLINE; CONTRACTOR SHALL SHALL 
EXCAVATION FOR DISCHARGE PIPE CROSSES EXIST.  3.

AND/OR RELOCATION).
EXCAVATION IN THIS AREA (MAY REQUIRE OUTAGE(S) 
AMEREN TO DETERMINE MEASURES TO SAFELY PERFORM
OVERHEAD POWER LINE; CONTRACTOR SHALL CONTACT 
EXCAVATION FOR DISCHARGE PIPE CROSSES EXIST.  2.

RELOCATED PRIOR TO EXCAVATION IN THIS AREA.
DETERMINE HOW AT&T SERVICE WILL BE MAINTAINED OR
BURIED CABLE; CONTRACTOR SHALL CONTACT AT&T TO
EXCAVATION FOR DISCHARGE PIPE CROSSES EXIST. AT&T 1.

C-404

C-401

C-402

C-403
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4
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GRAVEL

U
P

U
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CO-11, 24" RCP x 223.6’ L

1
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0
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5
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440
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440
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12+0012+1012+2012+3012+4012+5012+6012+7012+8012+9013+0013+1013+2013+3013+40

E
L
E

V
A

T
IO

N

E
L
E

V
A

T
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N

STATION

11+90 11+80 11+70

1
%

S=
1.2

16
%

EL.    448.25

E   798525.68

N  1032195.04

OFF.    12.54

STA. 12+66.93

EL.    448.25

E   798527.43

N  1032197.79

OFF.    9.91

STA. 12+65.00

EL.    448.25

E   798540.39

N  1032202.85

OFF.    -4.00

STA. 12+65.00

EL.    448.25

E   798555.51

N  1032164.10

OFF.    -4.00

STA. 13+06.60

EL.    447.00

E   798559.40

N  1032154.66

OFF.    -4.19

STA. 13+16.81

EL.    447.00

E   798553.47

N  1032147.84

OFF.     3.81

STA. 13+21.00

CONSTRUCTION LIMITS

E    798534.48

N  10322306.99

STA.  12+59.00 DS

(OUTFALL)

END OF DISCHARGE PIPE

E   798536.66

N  1032201.40

N/A

OUTFALL

pw:\\MVS-AP01PWINT.mvs.ds.usace.army.mil:mvs-ap01pwint.mvs.ds.usace.army.mil\Documents\PROJECTS\Levees\MO\Monarch - Chesterfield Levee District\Relief Wells MO-CH-13\Engineering Design-P&S\CAD_BIM\
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SECTION W/ CONCRETE HEADWALL.

PRECAST CONCRETE FLARED END

DETAILS OF SEWER CONSTRUCTION SHEET 61

W/ CONCRETE HEADWALL, SEE MSD STD

PRECAST CONCRETE FLARED END SECTION

VARIES

V
A

R
IE

S

EL.    450.49

E   798576.49

N  1032158.57

OFF.    -21.53

STA. 13+19.39

EL.    452.42

E   798545.66

N  1032122.86

OFF.    20.18

STA. 13+41.44

EL.    454.06

E   798499.90

N  1032154.58

OFF.    51.26

STA. 12+95.25

EL.    452.27

E   798511.14

N  1032194.57

OFF.    26.26

STA. 12+62.08

EL.    447.00

E   798523.61

N  1032191.78

OFF.    15.65

STA. 12+69.21

EL.    447.00

E   798512.50

N  1032174.28

OFF.    32.37

STA. 12+81.48

EL.    452.36

E   798505.05

N  1032184.96

OFF.    35.42

STA. 12+68.82

EL.    447.34

E   798567.24

N  1032147.92

OFF.    -9.04

STA. 13+25.94

EL.    447.50

E   798561.36

N  1032140.92

OFF.    -1.02

STA. 13+30.32

V
A
R
IE

S

EXIST. OVERHEAD POWER

AT&T BURIED CABLE

SEWER PUMP

AROUND A

4 - 8" CONC. POST’S

ON GEOTEXTILE 

6" BEDDING MATERIAL

24" 140LB RIPRAP ON 

FOR ACCESS

CONSTRUCTION LIMITS

AT HEADWALL

WITH BEDDING AND RIPRAP OVER RCP PIPE

SEE SHEET 504 FOR PLACING GEOTEXTILE

FOR DETAILS

SEE SHEET C-504

REVETMENT KEY

CO-11, 24" RCP DISCHARGE PIPE

E   798506.88

N  1032277.69

OFF.    11.30

STA. 11+85.25

MH-12

V
A

R
IE

S

V
A

R
IE

S

1
%

S=0.061%
S=0.061%

V
A

R
IE

S

V
A

R
IE

S

5’ MAX. OR 1V:3H

5’ MAX. OR 1V:3H

0 10’ 20’
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DETAILED DISCHARGE OUTFALL PLAN
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SCALE 1" = 10’

N

0 10’ 20’

C-402

SCALE 1" = 10’A3
DISCHARGE OUTFALL PROFILE

A1

LIMITS OF FINISH GRADE EMBANKMENT

CONSTRUCTION LIMITS

CONSTRUCTION LIMITS

GENERAL SHEET NOTES:

BETWEEN MANHOLE MH-12 AND OUTFALL (HATCHED AREA).
SEE SHEET C-103 FOR GRADING POINTS FOR PIPE COVER2.

 
AND REVETMENT KEY DETAIL.
SEE SHEET C-504 FOR REVETMENT END SECTION DETAIL1.
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13’

8
’

4
’

8
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4’Ø RELIEF WELL MANHOLE

6’Ø COLLECTOR MANHOLE

5’ Ø DISCHARGE MANHOLE

4
’
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E
L
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V
. 

A
1
2
’

ELEV. B
      6’

ELEV. A
    12’

EXCAV. LIMIT AROUND MANHOLE
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0 5’ 10’

MANHOLE EXCAVATION DETAILS
0 5’ 10’

C1 C4

GENERAL SHEET NOTES:
 

SCALE 1" = 5’ SCALE 1" = 5’

EXCAVATION LIMITS SHOWN ON SHEETS C-401 THRU C-404.
AND BACKFILL DETAILS SHOWN ON SHEET C-503 AND 
UTILIZE ALL DETAILS ON THIS SHEET WITH EXCAVATION1.
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6’ 6’

PER SPECIFICATIONS

VERTICAL SIDES TO BE SHORED

EXISTING GROUNDLINE

5.5’

3’–

6.5’

3’–

10.5’

4’ 6’

.25’.25’

V
A

R
IE

S

5’

1
’

1
’

PER SPECIFICATIONS

VERTICAL SIDES TO BE SHORED

MANHOLE
RELIEF WELL
BOTTOMLESS

NOT TO SCALE NOT TO SCALE

NOT TO SCALE
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T
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T

3’–

1

LEVEE SLOPE

MATERIAL (TYP.)

COMPACTED IMPERVIOUS

MANHOLE

COLLECTOR

ECCENTRIC

12" TOPSOIL

LATERAL PIPE

12" I.D. RCP

24’’ I.D. RCP

PER SPECIFICATIONS

VERTICAL SIDES TO BE SHORED

PREVIOUSLY EXCAVATED

COMPACTED REUSED FILL MATERIAL

EXISTING GROUNDLINE

12" TOPSOIL

3
MANHOLE BOTTOM

CAST-IN-PLACE

EXISTING GROUNDLINE

1
’

6’

V
A

R
IE

S

GEOTEXTILE
WRAPPED IN NONWOVEN
COMPACTED BEDDING MATERIAL

COMPACTED IMPERVIOUS MATERIAL

TOPSOIL

GEOTEXTILE
WRAPPED IN NONWOVEN
COMPACTED BEDDING MATERIAL

GEOTEXTILE
WRAPPED IN NONWOVEN
COMPACTED BEDDING MATERIAL

24’’ I.D. RCP

FLOWABLE FILL

6
"

1
’

WHICH IS 30" I.D. RCP

DISCHARGE PIPE CO-11 

24’’ I.D. RCP, EXCEPT FOR 

6
"

6
"

6
"

EXCAVATION AND BACKFILL  

MANHOLE - DISCHARGE PIPE

EXCAVATION AND BACKFILL  

DUAL MANHOLE - RELIEF WELLS AND COLLECTOR

8’ MAX

2

SHORED PER SPECIFICATIONS, BOTH SIDES
EXCAVATION LINE, VERTICAL SIDES TO BE 

V
A

R
IE

S

NOT TO SCALE

A3

1

EXISTING GROUNDLINE

1
’

COMPACTED IMPERVIOUS MATERIAL

TOPSOIL

FLOWABLE FILL

6
"

1
’

6’ MAX

2

SHORED PER SPECIFICATIONS, BOTH SIDES
EXCAVATION LINE, VERTICAL SIDES TO BE 

       MANHOLE MH-4 TO MH-12

EXCAVATION AND BACKFILL

DISCHARGE PIPES

       MANHOLE MH-1 TO MH-6

EXCAVATION AND BACKFILL

COLLECTOR PIPES

SHEET KEYNOTES

30" RCP.
MANHOLE MH-12 AND OUTFALL,
24’’ I.D. RCP (TYP.), EXCEPT BETWEEN

FROM MANHOLE MH-9 TO OUTFALL
BEDDING MATERIAL BUT DELETE GEOTEXTILE
TO MANHOLE MH-9, CONTINUE COMPACTED 
NONWOVEN GEOTEXTILE FROM MANHOLE MH-4
COMPACTED BEDDING MATERIAL WRAPPED IN 

 
SHOWN FOR CLARITY, SEE SHEET B-301.
12" CAST-IN-PLACE CONCRETE BASE AT RELIEF WELL NOT3.

COMPLETELY WRAPPED WITH NONWOVEN GEOTEXTILE.  
2. ALL PIPE JOINTS FROM MANHOLE MH-1 TO MH-9 SHALL BE 

HAVE TOP LAPS OF A MINIMUM OF 24 INCHES.
NONWOVEN GEOTEXTILE.  THE NONWOVEN GEOTEXTILE SHALL

     MANHOLE MH-1 TO MH-9 SHALL BE COMPLETELY WRAPPED WITH 
ALL BEDDING MATERIAL FOR PIPES AND MANHOLES  FROM 1.

GENERAL SHEET NOTES:

AND ESTABLISHMENT OF TURF.
AREAS, STOCKPILE, AND REUSE TOPSOIL FOR FINISH GRADE

2.  CONTRACTOR SHALL STRIP 12" OF TOPSOIL IN EXCAVATION

EXCAVATION LIMITS SHOWN ON SHEET C-401 THRU C-404.
EXCAVATION  DETAILS SHOWN ON SHEET C-502 AND
UTILIZE ALL DETAILS ON THIS SHEET WITH MANHOLE1.
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      REVETMENT KEY DETAIL

      REVETMENT END SECTION DETAIL

      BENCHING DETAIL

12" LIFTS MAX.
EMBANKMENT LEVEE FINISH GRADE

EXCAVATION/BENCHING

EXIST. LEVEE GRADE

EXISTING GRADE

TRANSITION TO

5’

14"-140LB. RIPRAP

6" BEDDING

3
0
"

EXISTING GRADE

6" BEDDING

1

1 1

1

RIPRAP
140LB.

14"-140LB. RIPRAP

6" BEDDING

EXISTING GRADE

EMBANKMENT
PIPE COVER

HEADWALL
CONCRETE
CAST-IN-PLACE

FLARED END SECTION
PRECAST CONCRETE

CO-12, 30" RCP

ON GEOTEXTILE
ON 6" BEDDING
14"-140LB. RIPRAP

1

5

4
"

SHOWN OVER PIPE
RIPRAP AND BEDDING

SIDE OF PIPE
SHOWN ON EITHER
RIPRAP AND BEDDING

2
END SECTION WITH KEY AND HEADWALL
EXCAVATE AS NECESSARY TO INSTALL

SHEET KEYNOTES

SUCH AS FOR PARTIAL REMOVAL OF PIPES, ETC.
EXCAVATED OR DEGRADED LEVEE TO ORIGINAL FINISH GRADE,
USE BENCHING DETAIL TO RESTORE ANY PORTIONS OF4.

 
FOR LOCATION OF REVEMENT KEY, SEE SHEET C-501.3.

CONTRACTING OFFICER FOR APPROVAL.
OF FLARED END SECTION WITH KEY AND HEADWALL TO THE
CONTRACTOR SHALL SUBMIT SHOP DRAWINGS/CATALOG CUTS2.

HEADWALL TO AVOID DAMAGING RCP PIPE.
HAND PLACE BEDDING AND RIPRAP OVER RCP PIPE BEHIND1.

GENERAL SHEET NOTES:

C-502.
DETAILED DISCHARGE OUTFALL PLAN SHOWN ON SHEET 
UTILIZE ALL DETAILS A-1 AND C-1 AND  ON THIS SHEET WITH 1.
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