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ROUND PIPE HORIZONTAL ELLIPTICAL PIPE
naide | polive | polne [PTRS wite | pds | poee [Orokme
s | Wi of | wdh ot T | e | Wy
(inches) | (mend) | (P [gocucrste | Gnches) | (nenes) | (ool [enomcomment
4 28 2.33 3.20
[ 28 2.33 3.48
8 28 2.33 3.70
10 28 233 386
12 28 2.33 308
15 32 267 489
18 35 292 5.63 14 X 23 41 3.42 594
21 39 3.25 68.61
24 42 3.80 7.39 19X 30 49 4,08 7.68
27 45 3.78 818 22 X 34 53 4,42 8.61
30 49 4,08 9.30 24 X 38 58 483 9.70
33 53 4,42 10.53 27 X 42 62 517 10.71
36 58 4,67 11.43 29 X 45 66 5.50 11.72
39 DISCONTINUVED 32 X 49 71 592 13.14
42 a3 5.25 13.38 34 X 53 76 6.25 14,06
48 70 583 18.67 38 X 60 83 6.92 16.18
54 77 B8.42 18.15 43 X 68 92 7.7 18.81
60 84 7.00 20.73 48 X 76 101 842 21.%9
66 91 7.58 23.45 53 X 83 109 9.08 24.3%
72 o8 © 817 26,37 58 X 91 118 9.83 27,45
78 105 8.7% 20.39 63 X 88 126 10.50 30.50
112 2.33 32.87 a8 X 106 135 11,28 33.91
20 119 9.82 35.890 72 X 113 143 11,92 38.99
96 126 10.50 30.37 77 X 121 182 12.67 40,89
102 133 11.08 4299 82 X 128 160 13.33 4445
108 140 11.67 46,75 87 X 136 168 14.00 47.79
114 147 122% 50,68 92 X 143 17¢ 14.67 51.70
120 154 12.83 54,72 97 X 151 185 15.42 56.01
126 161 13.42 58,92
132 168 14,00 63.27 106 X uq 202 16.83 84.48
144 182 1817 72.40 116 X |so| 218 1817 73.59
TABLE NO. 1

PAYLINE WIDTHS OF TRENCH AND
PAY—QUANTIES OF CONCRETE

I PAYLINE WIDTH "W* '
SEE TABLE NO. 1

CAREFULLY PLACED AND

LINE OF ACTUAL EXCAVATION

NOTE: FOR SEWERS 27° THRU 36"
SEE DETAIL SHEET #9 FOR BOTTOM SECTION

1'=4 3/4"

D=DIA. OF LARGEST PIPE

/A

COMPACTED SELECTED EARTH

AREA

INLET

(12” THRU 24")

l PAYLINE WIDTH "W" |

J SEE TABLE NO. 1 !

TWO (2) COMPLETE ROWS NN
OF 1 INCH THICK FLEXIBLE S 18"MAX.
RUBBER MASTIC SEALANT. {

ADJUST TO GRADE WITH
COURSES OF BRICK OR
APPROVED GRADE RING.

8" 8"
T "

42-48 INCHES. -1/ 2-1/2 e b
26-1/2" A TION
L ad N
4 FOR DROP PIPE, FACTORY CAST OPENING AS
PRECAST RISER SECTION,=e—e={® [ REQUIRED. APPROVED PATENTED COMPRESSION
b TYPE JOINT. PROVIDE AND ADJUST RISER SECTIONS
o SO THAT PIPE INLET DOES NOT EXTEND THROUGH
St MANHOLE JOINT,
ROUND RUBBER GASKET JOINT
OR APPROVED EQUAL —— ——=— - 4
] DIAMETER 9
9l AS REQUIRED
J —
T T —
o. DEFLECTION ANGLE
o > AS REQUIRED.
SHAFT STEPS UNIFORMLY L i Pana .
SPACED AT 16" C-C. (*) (*)
SHOULD NOT BE OVER TOP i SR
OF PIPES AND SHALL EXTEND ¢ o
4-1/2" FROM WALL. r
9, "
PRECAST MANHOLE BASE.— L
i =.3 %S SPNAPPROVED PATENTED
COMPRESSION TYPE
JOINT.
ELEVATION BASE PLAN

NOTES:

1) THE MINIMUM INSIDE DIAMETER FOR THE BASE AND RISER SECTIONS SHALL BE 42 INCHES FOR B INCH
DIAMETER SANITARY SEWERS AND ALL STORM SEWERS. THE MINIMUM INSIDE DIAMETER FOR SANITARY
SEWERS LARGER THAN 8 INCH DIAMETER IS 42 INCHES. MANHOLE SHALL MEET ASTM C-478 REQUIREMENTS.

2) FLOWUINE ELEVATION OF INCOMING PIPES SHALL BE 1 INCH HIGHER THAN THAT OF OQUTGOING PIPE.

3) PIPE SIZES LARGER THAN 24 INCH DIAMETER WAY REQUIRE MANHOLE DIAMETERS OF 60 INCH, 72 INCH OR
96 INCH AS DETERMINED BY OUTSIDE DIAMETERS AND ORIENTATIONS OF CONNECTING PIPES.

4) ECCENTRIC CONES SHALL BE USED ON DIAMETERS 60 INCH AND LARGER. STEPS SHALL EXTEND DOWN

VERTICAL WALL OF CONE.

5) PRIOR TO FABRICATION, SHOP DRAWINGS SHALL BE SUBMITTED TO THE DISTRICT FOR APPROVAL OF
MANHOLES ON PIPE DIAMETERS LARGER THAM 24 INCH AND ALSO FOR THOSE STRUCTURES WITH A DROP

PIPE CONNECTION.

CONCENTRIC PRECAST
TOP TRANSITION CONE

SECTION, MANHOLES

PRECAST CONCRETE MANHOLE
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LINE OF ACTUAL EXCAVATION

CAREFULLY PLACED SELECTED
EARTH BACKFILL IN 12" LAYERS. A

] I

1‘ SBxZSSTEELBEAMF
- 6-0R-8 GRATE INLET
R TABLE FOR SIZE OF FRAMES
] 2 GRATE = 30 1/2°%30 1/2°
3 GRATE = 30 1/2°X4S 1/2°
] 4 GRATE = 30 1/2"x60 1/2°
=~ 2 1/2°

NOTE B: PROVIDE 1/8° RAISED
mmmsn 0 1
B1: METRO ST. LOUS

B2: SEWER DIST, SEWERS
MATERIAL: CAST ORAY IRON ASTM. A48 CLASS 308
COATING SPEC. PER MSD SPEC. (0-01° COLD TAR)

CAST IRON GRATE
(NF-R—3297 OR EQUAL)

DETAILS OF INLET
FRAME AND GRATES

3 -7/

ol 2-31/8 g

7
/ —] ><

PN

\3/4"? HOLE

LA
8"

L

—t3 1/27

5 1/4
0 1/4°

NOTE “A”

5-

FLOWLINE ELEVATION OF INCOMING
PIPES SHALL BE ONE (1) INCH

HIGHER THAN THAT OF OUTGOING
PIPE.

4000 P.8.\. NOTES:
CONCRETE REQUIRED A. SET STANDARD INLET STONE IN 3/4" MORTAR BED AND
DOWEL WITH 5/8%7? 1°—0" LONG PINS AND GROUT.
B. RAISE TO FINAL GRADE WITH COURSES OF BRICK AND
SET THE UNIT TO BASE WITH 3/4° MORTAR BED.
C. THIS UNIT TO BE USED WITH, 42" 1.D., POURED IN
PLACE CONCRETE OR BRICK BASE.
PRECAST CONCRETE UNIT
FOR
4—WAY AREA INLET
—2x3" x 3B L STERL

A

P/F STEPS 16" C.C.

SET LEVEL

42" OR 48" OR 60° LD.

AS REQUIRED.

MANUFACTURED RADWS TO_
CONFORM T0 PIPE 0.D. + 27,
(NO FIELD CUT)

STD. PRECAST MH. RISER

AL RSt A

SECTION WITH NO BELL.

g S hd
= | NEW PIPE.

i

BLOCK-UP CONC. BLOCKS
3 SUPPORTS MINIMUM.

NOTE:
WATER STOP REQUIRED FOR P.V.C.

ELEVATION

i 8

IN ONE CONTINUQUS POUR.

A" CONCRETE PLACED

PRECAST MANHOLE ON EXIST.
PIPE W/CONTINUOUS FLOW ONLY| or.
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| 2 COATS COL TAR,
ASPHALT TAR
31 MILS THICK

:

DEFLECTION ANGLE
AS REQUIRED

]

1)

11— 31" MAX.

1%

tor secnov: MANHOLE BASE PLAN

2 1/2° ==

¢y 2“2 '/2.

/o 25 AoumeD. (NINRAUM
e gl 2 CLEAGE O
g e

- P4 2" DIA. HOLES FOR NO. 4-18"L. RE-BAR
[ , EACH SIDE DROP PIPE. RE-BAR TO BE

i GROUTED & OBTAINED FINAL SET PRIOR
TO POURING OUTSIDE DROP,

42" OR 48° D.

42 "D.

R.C. FLARED
END

IF ROCK BLANKET NOT GROUTED

el

2/3 D. MIN

SHIPPEC AS OF LNIT.

3/4" MOITAR BED JOINT.
(2) 6/8° DIA.~'0" PINS

ADWST TO MIAL GRADE
WITH BRICK WQRK. (MAX. 117) &

ADAPTER RING

3/4° WORTAR BED JOINT

SEE CHART FOR
MINIMUM DIMENSIONS.

INLET BASE &
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— BIORETENTION SOIL
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Il A = 7/—2 THICK #7 STONE
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—110 \\/ H
o] ) — 4" PERFORATED HDPE

77T TTT TTT | T COMPACTED SUBGRADE BELOW PIPE

BIORETENTION CELL

NOT TO SCALE

AREA INET Standord Detals of Sewer Construction
CRETE .
PRECAST CON Drc N J_%im 2000 SHEET 35

BASE SECTION

APPROVED PATENTED COMPRESSION
TYPE JONT.

SEE AS.T.M, C-478 FOR MIN. REQUIREMENTS,

PRE—CAST CONCRETE MANHOLE
FOR SEWERS
8" THROUGH 12"

1'=0" MIN.
2'-0" MAX.

> 24" MIN. DEPTH

TER FABRIC

£ 'LT N
u l_"‘“}. -
‘988929

DESCRIPTION. Bioretention facilities are small landscaped basins intended to provide water
quality management by filtering stormwater runoff before release into stormdrain systems.
This work shall consist of installing bioretention facilities as specified in the Contract
Documents, including oll materials, equipment, labor and services required to perform the
work.

MATERIAL SPECIFICATION No. 57 Aggregate ASTM 633 No. 7 Aggregate ASTM 633 Underdrain
and Outlet Pipe, 6—inch AASHTO M278 Mulch, 2x Shredded Hardwood Bark See below. Plant
Materials See below. Water See below. Limestone ASTM C25iron Sulfate See below.
Magnesium Sulfate See below. Potash See below.

Bioretention Soil Mixture. The Bioretention Soil Mixture (BSM) is @ mixture of planting soil,
mulch, and sand consisting of the following:

ITEM COMPOSITION BY VOLUME REFERENCE Planting Soil 30% See below. Shredded 2x Hardwood
Mulch 20% See below. Sand 50% ASTM C33 Fine Aggregate

The USDA textural classification of the Planting Soil for the BSM shall be LOAMY SAND OR
SANDY LOAM. The Planting Soil shall be salvaged or furnished. Additionally, the Planting
Soil shall be tested and meet the following criterio:

ITEM PERCENT BY WEIGHTTEST METHOD Sand (2.0 — 0.050 mm)50 — 85% AASHTO T88 Silt
(0.050 — 0.002 mm)0 — 50% AASHTO T88Clay (less than 0.002 mm)10 — 20% AASHTO
T88 Organic Matter 1.5 — 10% AASHTO T194

The textural analysis for the Planting Soil shall be as follows:

ASTM E11 Sieve Size Minimum PERCENT Passing by Weight 2 in.100 No. 490 No. 1080

At least 45 days prior to the start of construction of bioretention facilities, the Contractor
shall submit the source of the Planting Soil for the BSM to the Engineer for approval. No
time extensions will be granted should the proposed Planting Soil fail to meet the minimum
requirements stated above. Once o stockpile af the Planting Soil hos been sampled, no
material shall be added to the stockpile.

The Bioretention Soil Mixture (BSM) shall be a uniform mix, free of stones, stumps, roots
or other similar objects larger than two inches excluding mulch. No other materials or
substances shall be mixed or dumped within the bioretention area that may be harmful to
plant growth, or prove a hindrance to the planting or maintenance operations.

The Bioretention Soil Mixture shall be tested and meet the following criteria:

Item Criteria Test Method Corrected pH5.5 — 7.5ASTM D4972 Magnesium Minimum 32 ppm*
Phasphorus (Phosphate — P205)Not to exceed 69 ppm*Potassium (K20) Minimum 78 ppm*
Soluble Salts Not to exceed 500 ppm** Use quthorized soil test procedures.

Should the pH fall outside of the acceptable range, it may be modified with lime (to raise)
or iron sulfate plus sulfur (to lower). The lime or iron sulfate must be mixed uniformly
into the BSM prior to use in bioretention facilities.

Should the BSM not meet the minimum requirement for magnesium, it may be modified
with magnesium sulfate. Likewise, should the BSM not meet the minimum requirement for
potassium, it may be modified with potash. Magnesium sulfate and potash must be mixed
uniformly into the BSM prior to use in bioretention facilities.

Planting soil and/or BSM that fails to meet the minimum requirements shall be replaced at
no additional cost to the Administration. Mixing of the corrective additives to the BSM is
incidental and shall be at no additional cost to the Administration. :

Mixing of the BSM to a homogeneous consistency shall be done to the satisfaction of the
Engineer.

J
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FOR
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PLANT MATERIALS. All plants, unless otherwise specifically permitted, shall conform to the
standards of the current edition of American Standard for Nursery Stock as approved by
the American Standards Institute, Inc. Al plant grades shall be those established in the
current edition of American Standards for Nursery Stock Only one size per grade will be
listed rather than a size range. The one size shall mean the minimum size for that grade
and shall include plants from that size up to but not including the next larger grode size.

All plant materials shall have normal, well developed branches and a vigorous root system.
They shall be healthy plants free from physical defects, plant diseases, ond insect pests.
Shade and flowering trees shall be symmetrically balanced. Major branches shall not have V
shaped crotches capable of causing structural weakness. Trunks shall be free of unhealed
branch removal wounds greater than a 1 in. diameter.

Shade trees shall have a single main trunk. Trunks shall be free of branches below the
following heights:

CALIPER (in)HEIGHT (ft)1-1/2 to 2-1/2536

Plant materials shall be able to tolerate saturated soil conditions for the length of time
anticipated in the design storm event, as well as snow melt chemicals and other
anticipated runoff constituents.

Water. Water used in the planting, establishing, or caring for vegetation shall be free from
any substance that is injurious to plant life.

Limestone. Limestone shall contain not less than 85 percent calcium and magnesium

carbonates. Dolomitic (magnesium) limestone shall contain at least 10 percent magnesium
as magnesium oxide and 85 percent calcium and magnesium carbonates.

Limestone shall conform to the following gradation:
SIEVE SIZE MINIMUM PERCENT PASSING BY WEIGHT No. 10100 No. 2098 No. 100Ad50

Iron Sulfate. Iron sulfate shall be a constituent of an approved horticultural product
produced as a fertilizer for supplying iron and as a soil acidifier.

Magnesium Sulfate. Magnesium sulfate shall be a constituent of an approved horticultural
product produced as a fertilizer.

Potash. Potash (patassium oxide) shall be a constituent of an approved horticultural
product produced as a fertilizer.

Excavation. If the soil is classified as @ clay sol (USDA textural classification), the
roto-tilling shall not be done where the soil supports the aggregate bed underneath the
underdrain. (See underdrain specifications below.) Clay soils beyond the edge of the
aggregate bed shall be first overlain with a BSM layer 3 inches thick, and then roto-tilled
to a depth 6 inches belaw the surface of the BSM layer.

e s oE——— . i

NOTES:

|$ F BRICK 1§ USE0

M.S.D. STANDARD MANHOLE
FRAME AND COVER.

SURFACE ELEVATION.

ANSITION

RISER SECTION "8"

29
R

1/4" STEEL
LIFTING HOOK.

g 26-1/2" DIA, 8"
o Il

42-1/2" DIA.

GRADE RING SECTION

PLASTER INBIDE OF MANHOLE.

2) F MANHOLE IS BURIED MORE THAN 18 INCHES, A RISER SECTION WALL HAVE TO BE ADDED.

3) DIMENSION “A” STOCK GRADE RING HEIGHT OPTIONS. (3 INCHES MINWMUM TO 11 INCHES MAXIMUM.)
4) DWENSION "B" SIQCK RISER SECTION HEIGHT OPTIONS. (12 INCH, 24 INCH, 38 INCH AND 48 INCH)
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Underdrain. Underdrains shall be outletted into drainage structures whenever possible.

Outlets that empty into a drainage structure shall be positioned a minimum of 6 in. gbove
the normal flow level in the structure and shall be constructed of normal underdrain &Be.
A minimum of 18 in. of cover over the pipe shall be maintained. When outletted to a
slope or ditch, the outlet pipe shall slope @ minimum of 0.5% percent unless otherwise
directed by the Engineer.

CONSTRUCTION. Bioretention facilities shall not be constructed until all contributing
drainage areas are stabilized as shown on the Contract Plans and to the 'satisfaction of
the Engineer. Bioretention facilities shall not be used as sediment control facilities. No
heavy equipment shall operate within the perimeter of a bioretention facility during
excavation, underdrain placement, backfilling, planting, or mulching of the facility.

Excavation. The bioretention facility shall be excavated to the dimensions, side slopes, and
elevations shown on the Contract Plans. The method of excavation shall minimize the
compaction of the bottom of the bioretention facility. Excavators and backhoes, operating
on the ground adjacent to the hioretention facility, shall be used to excavate the facility if

possible. Low ground—contact pressure equipment may also be used for excavation.
heavy equipment shall be allowed on the bottom of the bioretention facility.

Excavated materials shall be removed from the bioretention facility site. Excavated
materials shall be used or disposed of in conformance with Section 201.

Prior to placing the underdrain and the BSM, the bottom of the excavation shall be
roto—tilled to a minimum depth of 6 inches to alleviate any compaction of the facility
bottom. Any substitute methad faor roto—tilling must be approved by the Engineer prior to
use. Any ponded water shall be removed from the bottom of the facility and the soil shall
be friable before roto—tilling.

Underdrain. The underdrain system shall be placed on a 3—ft wide bed of No. 57 aggregate.
The minimum thickness of the ASTM Na. 57 aggregate shall be 3 inches. Underdrain shall
be covered with 6 inches of No. 57 aggregate and topped with an additional layer of No. 7
aggregate (layer thickness shall be 2 inches, minimum). All aggregate shall be placed
according to dimensions shown on the Contract Plans.

Observation wells/cleanouts of 6—inch non—perforated pipe shall be placed vertically in the
bioretention facility as shown on the Contract Plans. The wells/cleanouts shall be connected
to the perforated underdrain with the appropriate manufactured connections as shown on
the Contract Plans. The wells/cleanouts shall extend 6 inches above the top elevation of
the bioretention facility mulch, and shall be capped with a screw cap. The ends of
underdrain pipes not terminating in an observation well/cleanout shall be capped.

Placement and Compaction of the Bioretention Sail Mixture. The Bioretention Soil Mixture
(BSM) shall be placed and graded using low ground—contact pressure equipment or by
excavators and/or backhoes operating on the ground adjacent to the bioretention facility.
No heavy equipment shall be used within the perimeter of the bioretention facility before,
during, or after the placement of the BSM. The BSM shall be placed in horizontal layers
nat to exceed 12 inches for the entire area of the bioretention facility. The BSM shall be
compacted by saturating the entire area of the bioretention facility after each lift of BSM
is placed until water flows from the underdrain. Water for saturation shall be applied by
spraying or sprinkling. Saturation of each lift shall be performed in the presence of the
Engineer. An appropriate sediment control device shall be used to treat any
sediment—laden water discharged from the underdrain. If the BSM becomes contaminated
during the construction of the facility, the contaminated material shall be removed and
replaced with uncontaminated material at no additional cost to the Administration. Final
grading of the BSM shall be performed after a 24—hour settling period. Final elevations
shall be within 2 inches of elevations shown on the Contract Plans.

Plant Installation. Trees, shrubs, and other plant materials specified for Bioretention
Facilities shall be planted as specified in the Contract Plans and applicable landscaping
standards with the exception that pesticides, herbicides, and fertilizer shall not be applied
during planting under any circumstances. Furthermore, pesticides, fertilizer, and any other
soil amendments shall not be applied to the bioretention facility during landscape
construction, plant establishment, or maintenance.

Mulching. Once the plants are in place, the entire bioretention facility shall be mulched to a
uniform thickness of 3 inches. Well aged (minimum age of 6 months) shredded hardwaood
bark mulch is the only acceptable mulch.

MEASUREMENT AND PAYMENT. Bioretention Facilities will not be measured but will be paid
for ot the Contract Bid Lump Sum Price. The payment will be full compensation for all
applicable excavation, sheeting, shoring, de—watering, hauling, storing, re—handling of
material, removal and disposal of excess and unsuitable material, underdrain, aggregate,
underdrain outlet, furnishing, mixing, pH correction, potassium correction, magnesium
correction, and placement of the BSM backfill, compaction of the BSM backfill by
saturation, grading and slope adjustments, and for all material, labor, equipment, tools, and
incidentals necessary satisfactorily complete the work.

Mulch. Shredded hardwood bark shall consist of the bark from hardwood trees which has
been milled and screened to a maximum 4 in. particle size and provide a uniform texture
free from sawdust, foreign materials, and any artificially introduced chemical compounds
that would be detrimental to plant or animal life.

Plantings. Plant materials will be measured and paid for at the Contract unit price per each
item specified in the Contract Documents. The payment will be full compensation for all
supports, watering during the construction period and for all material, labar, equipment,
too!s, and incidentals necessary to complete the work. If at any time during the Contract
period any plants become unacceptable, they shall be replaced at no additional cost to the
contracting highway agency.

Additional Watering of Plants. Additional Watering of Plants within bioretention facilities will
be measured and paid for at the Contract unit price per 1000 gallons of water applied to
the planting beds. Water will be measured by means of satisfactorily installed meters, or
by measurements of tank capacities, or by acceptable documentation of tanks of
predetermined capacity. The Contractor shall furnish the Engineer’'s representative with
measurement and capacities to provide a complete and accurate record of the quantity of
water furnished and opplied. The payment will be full compensation for all water, material,
|o_bor, equipment, tools, and incidentals necessary to complete the work. No compensation
will be allowed for water wasted or excess watering as determined by the Engineer.
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reauthenticated.

S
SATOUNIII. "‘,3,\\ \
A0rESS\IONS N
”/unﬁ%sn\\\\‘\\\ U

DRAWN DATE
B.PARKS 12—-16—05
CHECKED DATE
D.BYRD| 12—-16+-05
PROJECT # 01212.BRST.01C
TASK # 2 FIELD
BOOK 826A

COUNTRY SIDE CARPETS

IMPROVEMENT PLANS

CONSTRUCTION DETAILS

SHEET 8

or 10

(© copyright 2008 by Pickett, Ray & Silver Inc.

S




