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ADDENDUM NO. 1

TO SPECIFICATIONS AND PLANS FOR THE
SOUTH BLOOMFIELD HIGHLANDS WATER MAIN
BLOOMFIELD TOWNSHIP

OAKLAND COUNTY, MICHIGAN

Date: August 12, 2024 HRC Job No. 20220693

This Addendum is issued prior to receipt of bids to provide for certain changes and clarifications to the Specifications and/or
the Plans, as herein specified, and is hereby made a part of the Contract Documents and shall be taken into consideration
in preparing the Proposal. The General Conditions and Specifications for the original work and the Contract Drawings are
to govern this work unless otherwise revised herein. All other conditions remain the same. Please note that sealed
proposals still must be received on or before 10:00 am, Local Time on Tuesday, August 20, 2024.

The Bidder shall acknowledge the receipt of this Addendum by signing the Addendum and enclosing it in the
submission of his bids. This must also be acknowledged on Page 5 of the Proposal. Failure to enclose Addendum
No. 1 in the submission of bids may be justification for the bid proposal being rejected as non-responsive.

The following lists the extent of this Addendum. Description of the changes or clarifications are given within each heading:

CONTRACTOR QUESTIONS:

Q If a new stop box excavation is left exposed for a resident to have their plumber come in and make the connection
to the existing water service line, how will restoration be handled in that case?

A: The Contractor will be responsible for all restoration work in the right-of-way and up to the property line as well as

any damage done by the Contractor within private property. The residents and their plumbers will be responsible
for any restoration on private property resulting from their private water service connection being made by their

plumber.
Q: Is the Contractor responsible for service line replacement if a water service line is found to be lead?
A: No, the Contractor should contact the Township DPW who will complete the lead service line replacement if such

a situation arises.

Q How many lineal feet of water main will need to be abandoned?
A: Approximately 14,000 lineal feet of mostly four (4”) inch main with six (6”) inch water main on Somerset Rd.

PRE-BID MEETING INFORMATION:

o The Pre-Bid Meeting Minutes and Sign-In Sheet (Issued) — Attached herewith are the meeting minutes from the
Pre-bid meeting held on August 7, 2024. A copy of the Pre-bid meeting sign-in sheet has been included. Contractor
questions and responses are listed above. No additional questions have been submitted to HRC at this time.
Answers provided to bidder questions shall be considered conditions of the contract and considered in the
preparation of bids.
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CONSULTING ENGINEERS SINCE 1915 Page 2 of 2
DRAWINGS:

Sheet 49 — Bloomfield Township Water Main Standard Details
o Plan sheet has been added to the Drawings. Please note that the Bloomfield Township standard hydrant
requirements were revised on August 8, 2024. New hydrants shall have 2-way nozzles. Pumper nozzles shall
include a three and three-quarter (3-3/4) inch DFD and a five (5) inch Storz. East Jordan 5BR250 Watermaster
Fire Hydrant Product; 55972D.

Sheet 50 — Bloomfield Township Sanitary Sewer Standard Details
o Plan sheet has been added to the Drawings.

Sheet 51 — Bloomfield Township Storm Sewer Standard Details
o Plan sheet has been added to the Drawings.

Sheet 52 — OCWRC Soil Erosion & Sedimentation Control (S.E.S.C.) Standard Details
o Plan sheet has been added to the Drawings.

SUMMARY:

This Addendum No. 1 has been issued in order to clarify, modify and add additional items to the original Bid Package. The
Bidder shall acknowledge receipt of this Addendum No. 1 by signing in the location provided below and incorporating this
Addendum No. 1 with the submission of his bid. Failure to include Addendum No. 1 and its attachments may result in
rejection of the bid.

Respectfully submitted,

HUBBELL, ROTH & CLARK; INC.

7

Karyn M. Stickel, P.E. Christopher N. Ross, P.E.
Senior Associate Project Engineer

pc:  All plan holders
Bloomfield Township; Mr. R. Corey Almas, P.E., Ms. Angela Hysinger, P.E., Mr. Paul Palace
HRC; D. Mitchell, J. Van Acker

Received and Acknowledged By:

Company:

Signature:

Printed Name:

Title:

Date;
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MAILING: PO Box 824
Bloomfield Hills, Ml 48303-0824

HC

HUBBELL, ROTH & CLARK, INC
CONSULTING ENGINEERS SINCE 1915

SHIPPING: 555 Hulet Drive
Bloomfield Hills, MI 48302-0360

PHONE: 248-454-6300
WEBSITE: hrcengr.com

PRE-BID MEETING MINUTES
SOUTH BLOOMFIELD HIGHLANDS WATER MAIN
BLOOMFIELD TOWNSHIP
Date: August 7, 2024 HRC Job No. 20220693
Time: 10:00 a.m.

Meeting Held: Bloomfield Township DPW Conference Room

Attendee Name Representing Phone No. Email Address

Corey Almas Bloomfield Township 248-594-2807 calmas@bloomfieldtwp.org
Paul Palace Bloomfield Township 248-594-2809 ppalace@bloomfieldtwp.org
Steve Sierota Bloomfield Township 248-594-2811 ssierota@bloomfieldtwp.org
Paul Horen Bloomfield Township 248-433-7732 phoren@bloomfieldtwp.org
Mark Hendricks Bloomfield Township 248-200-6814 mhendricks@bloomfieldtwp.org
Noah Mehalski Bloomfield Township 248-433-7728 nmehalski@bloomfieldtwp.org
Adam Roose Bloomfield Township 248-594-2802 aroose(@bloomfieldtwp.org
Karyn Stickel HRC 248-454-6566 kstickel@hrcengr.com

Chris Ross HRC 248-330-7344 cross@hrcengr.com

Justin Van Acker HRC 248-762-6430 jvanacker@hrcengr.com
Brandon Hosler ISCO Pipe 502-640-9778 brandon.hosler@isco-pipe.com
Vinay Shenoy Superior Excavating 313-247-4319 shenoyvinay@gmail.com

Alex Phillips D’ Angelo Brothers 248-894-2397 alex(@dangelo-brothers.com
Bill Bell Pamar Enterprises 810-343-1847 bill@pamarenterprises.com

Joe Strickland Murphy Pipeline 734-460-3441 joe.strickland@murphypipeline.com

1) Introductions

2) Project Background and Scope

e The existing community well water system for the South Bloomfield Highlands (SBH) subdivision is
failing and will be replaced with public water main. A Special Assessment District (S.A.D.) #601 was
majority approved by the SBH residents.

e New public water main will include (5) connections to the existing Township water system and approx.
13,937 LF of directional drilled 8” HDPE DIPS DR11 water main, 669 LF of open cut 8” Cl. 54 D.I.
water main, 20 fire hydrants, 32 gate valve & wells, and 6,263 L.F. of 1” type “K” copper or HDPE
DRO water service lines.

e  Once all residents have been connected to the new water system the existing community water system
and wells will be abandoned. Residents will be given 90 days from the activation of the new water
system to connect themselves.

3) Review of Regulatory Requirements and Permits:
e EGLE Act 399 — Approved Permit # ACT-333357. No cost to the contractor.
e RCOC — Approved Permit Application # 24-0824. Contractor to pull the RCOC permit, pay fees (total
of $6,000), provide insurance and $30,000 construction bond to RCOC.
e OCWRC SESC — Permit not yet received. HRC to pull SESC permit and Township to pay for
permit and inspection fees.
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4) Review of potential utility conflicts:

e Consumers Energy — Gas main locations are shown on the plans and vary street by street. Gas main
crossings with the proposed water main in multiple locations. Contractor to work closely with
Consumers Energy loss prevention representative.

o Bloomfield Township Sanitary Sewer and Sanitary Leads — Sanitary sewer crossings with the
proposed water main in multiple locations. Sanitary leads to be televised via lead launching and
exposed at all crossings.

e SBH Community Water System — Existing water main crossings with the proposed water main in
multiple locations. It is critical that the existing water main and water service lines are not damaged
and remain active throughout construction as isolation of the existing water main requires full
shutdown of the community well system.

5) Special Project Requirements:

¢ For information about Contractor qualifications, scheduling and special notes for bid items see spec
section 01001 — Special Project Requirements and Supplemental Specifications.

e Additional information regarding the following is included in the supplemental specs: Incidentals,
exposing utilities, water use, hours of operation, winter work/temporary pavement, restoration,
maintenance of services, disposal of excavated materials, tree protection, Contractor’s liability and
insurance, hydrant and gatewell connections, field adjustments, pipe materials, abandonment of the
existing main etc.. It is critical the Contractor has read and understands this spec section prior to
submitting their proposal.

6) Project Construction/Materials:

e A mechanical joint adaptor with a concrete collar and flex restraint must be utilized in locations
where the new HDPE main is to be connected to an existing ductile or cast iron water main to
ensure the connection to the existing main does not separate.

e All ductile iron pipe shall have restrained joints and poly-wrap (8 mil).

e Directional drilling bore path alignment to be confirmed from the data logger with final bore path
alignment documented by the Contractor.

e Existing water main to be abandoned with flowable fill only after all residents have switched
services over to the new main.

e Temporary construction signage to be ground mounted per RCOC.

o All excavations are to be backfilled with Class II compacted sand backfill.

o The Contractor may salvage and re-use the gravel in the roadways so long as it can be kept clean.

7) Review of Contract Documents:

e Physical bids to be submitted to the Township as described in the Proposal and Instructions to
Bidders.

e A Performance Bond, Labor and Material Bond, and Maintenance and Guarantee Bond will all be
required as part of the signed Contract.

e No proposals will be received unless made on blanks furnished and delivered to the Bloomfield
Township Dave Payne Public Services Building on or before 10:00am local time on August 20,
2024.

¢ A Bid Bond will be required to be submitted along with the Contractor’s Proposal.

8) Critical Work Sequencing:

e Construction to begin after October 1, 2024. Substantial completion to be achieved by October 31,
2025. Final completion of the project is due by April 30, 2026.
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e The Contractor may elect to start work on Division 1 & 2 only as soon as the Notice to Proceed is
issued. However, once work is started in a location, it shall be continued without delay or stoppages
until the work is substantially complete. A separate Notice to Proceed will be issued for the Division
3 work only which will begin once all residents have connected themselves to the new water system
within 90 days of the division 1 work being completed.

9) Use of premises by Owner and Contractor:

o The Contractor may use the ROW of Mulberry Road for staging and fusing of the water main.
Additionally, the SBH wellhouse property at 2183 Somerset will be available for temporary staging
and storage for the Contactor.

e Vehicular access to each home will be maintained during construction. Emergency vehicle access,
mail delivery and garbage pick-up must also be maintained during construction.

e The General Contractor’s foreman or superintendent must be on site at all times during active
construction.

o Allowable work hours in Bloomfield Township are Monday through Saturday, 7 AM to 6 PM, and
not on Sundays or holidays. The Contractor may work outside these hours only with permission
from Bloomfield Township. Contractor to notify Township Engineering & Environmental Services
Department the Wednesday prior to any requested Sunday work and cannot complete Sunday work
without permission from the Township Supervisor.

10) Project Coordination:
e Contractor may need to coordinate work with MDOT and Dan’s Excavating should the Square
Lake Road reconstruction project still be occurring when project begins.

11) Survey and layout by HRC:

e HRC to provide construction staking for directional drilled sections of water main, gate wells and
hydrant finished grades. Staking of the right-of-way to be provided when requested by the
Contractor.

e All work shall be performed under the observation of a full time field observer provided by the
Township of Bloomfield. HRC will provide construction observation services on the Township’s
behalf. 48-hour minimum notice must be provided to HRC for observation scheduling. If an
inspector is scheduled to come out and no work takes place then a %2 crew day will be charged for
the show up time.

12) Procedures for testing:

e Bacteriological and pressure tests to be performed after the pipes have been installed by directional

drilling or open-cut.
o Two-day bacti tests must be provided for the water main.

e  Water main pressure test (150 psi — 4 hr test) required. To be witnessed by HRC. Both safe bacti
and pressure tests are required prior to physical connections.

e HRC will perform compaction testing for backfill & HMA, and concrete testing. HRC’s observer
will assist with coordination for testing. MDOT Class Il sand required for all backfill. Gravel road
restoration to consist of 8 inches of 23A compacted in place.

13) Procedures for maintaining record documents:

e HRC to complete as-built plans from HRC observation reports and the Contractor’s bore path data
logger.
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14) Traffic Control:
e Bids shall include the expected cost of all traffic control, signage, and barricading required for the
project in the lump sump pay item for “Maintaining Traffic”
e Traffic control will be primarily around the daily work zone on local, residential streets.

15) Other discussions (housekeeping):

e Contractors must take care of dust control throughout project duration. All mud tracked onto area
roadways must immediately be removed with roads swept clean on as-needed basis.

These minutes are intended to be a summary of those items discussed. Any corrections and/or comments should
be noted to the writer as soon as possible.

Respectfully submitted,

HUBBELL, ROTH & CLARK, INC.

Chi? b

Christopher N. Ross, P.E.
Project Engineer

CR/IIV

pc:  All present
Bloomfield Township; A. Hysinger
HRC; D. Mitchell, File
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Pre-Bid Meeting — Sign-In Sheet
South Bloomfield Highlands Water Main
Bloomfield Township DPW Conference Room

Date: August 7, 2024
Time: 10:00am

Name Affiliation Phone Number Email Address
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TO 14" DIA. 4 RUNNERS
167 70 36" DIA 6 RUNNERS
38" 10 48" DIA. 8 RUNNERS

SPACERS SHALL BE 1°
MAXIMUM FROM JOINT

WATER MAIN |

L

7.&

\(127 MAXIMUM ON  PIPE

WATER MAIN IN CASING SECTION

WATER MAIN IN CASING DETAILS

Qﬁ HYDRANTS SHALL BE FIELD PAINTED

ALL WORK FROM CENTERLINE OF

PUMPER NOZZLE TO FACE STREET
O~

ALL HYDRANTS WITHIN 4" OF PAVEMENT
SHALL BE PROTECTED BY BUMPER POSTS.

MAIN TO AND INCLUDING HYDRANT
SHALL BE CONSIDERED A COMPLETE
HYDRANT ASSEMBLY.

| OFFSETS AND/OR BENDS SHALL A2 24
: BE USED ON HYDRANT LEAD TO B — MIN
MAINTAIN MAXIMUM 6’0" BURY ’

+ WHERE WATER MAIN DEPTH IS 7_p’ T
. FINISH GRADE TO VALVE BOX GREATER THEN 6-0 % _— VALVE BOX
& BE 2” BELOW HYDRANT L 5 ‘VQ -
o FLANGE. 2 A
= = CONCRETE THRUST VARIABLE
= AL DRAN HOLES = BLOCK POURED AGAINST . | REDUCER
© SHALL BE PLUGGED 6" GATE VALVE UNDISTURBED SOIL 6" DI PIPE
Nl / OR EARTH COMPACTED
TO 95% MODIFIED
/ PROCTOR \
=
i; C==—7 |
o\ 7 |
24" MIN -
ST PLAN 6" HYDRANT
THRUST BLOCK

POURED AGAINST

\SUPPORT VALVE

UNDISTURBED | ]
FARTH BOX ON BRICKS
SECTION 6" HYDRANT SIDE OUTLET
CONCRETE THRUST
NOTE: BLOCK POURED AGAINST

UNDISTURBED SOIL
OR EARTH COMPACTED
T0 95% MODIFIED
PROCTOR

ALL HYDRANTS TO BE FULLY
RESTRAINED BY MECHANICAL JOINTS

APPROVED BY ENGINEERS.

THRUST BLOCKS ALSO REQUIRED. ] I

6" DIA. (3" DIA. REQUIRED
/ WHEN TOTAL LENGTH GREATER
THAN 20°).

247 VARIABLE

LENGTH
. 4
) . cﬁ@

Dl PIPE

J / CONCRETE THRUST
BLOCK POURED AGAINST
UNDISTURBED SOIL
OR EARTH COMPACTED

T0 95% MODIFIED
PROCTOR

PLAN 6" HYDRANT SIDE OUTLET

VALVE BOX

WATER MAIN END

TR | I

VALVE BOX ‘

5" MIN. COVER

CONC. THRUST BLOCK
(POUR AGAINST

4" GATE VALVE UNDISTURBED EARTH)

DEAD END HYDRANT

[T L
5
MIN.
STANDARD Q { 9
COVER
18" MIN,
COVER SANITARY  SEWER

WATER MAIN OR CULVERT

TO AN EXISTING WATER MAIN

“ _ TWP. WATER MAIN J fYTT

PRIVATE FIRE PROTECTION WATER MAIN — TESTING & INSPECTION
1. ALL WATER MAIN SHALL BE INSTALLED UNDER THE INSPECTION OF THE TOWNSHIP ENGINEER.
2. ALL WATER MAIN SHALL BE PRESSURE TESTED AND DISINFECTED ACCORDING TO BLOOMFIELD TWP. REQUIREMENTS.

5. THIS WATER MAIN SHALL NOT BE CONNECTED TO THE EXISTING MAIN UNTIL SATISFACTORY TEST RESULTS HAVE BEEN
OBTAINED AND REPORTED.

4. ALL WATER MAIN SHALL BE DUCTILE IRON PIPE CLASS 54.

5. THIS WATER MAIN IS A PRIVATE LINE FOR FIRE PROTECTION ONLY AND NO DOMESTIC WATER SERIVCE IS ALLOWED
FROM THIS LINE, WITH ALL MAINTENANCE BEING THE PROPERTY OWNER'S RESPONSIBILITY. DOMESTIC WATER SERVICE
MAY BE TAPPED OFF OF THE FIRE PROTECTION LINE BEFORE THE VALVE AND BOX IF CONSTRUCTED WITHIN THE PUBLIC
RIGHT-OF-WAY OR A DEDICATED EASEMENT.

PRIVATE FIRE PROTECTION AND
DOMESTIC WATER SUPPLY DETAIL

11-1/4" BENDS
(TrP.

| “Lw

)

~=—— MINIMUM OF TWO
6" LAYERS OF POWER
TAMPED CLASS I SAND OR
3/4" CRUSHED STONE.
(MAXMUM SIZE)

INWET CONDITIONS
L

37 MINIMUM TO

4" MAXIMUM
MAX. 30"
0D + 127
0D. + 247

STANDARD BEDDING FOR WATER MAIN

111
I
12" MINIMUM

==l
=T
0.D.

STABLE,
SUITABLE
SUBGRADE —
FOR PIPE LESS THAN 16 I.D.

FOR PIPE 16"-36" I.D.
FOR PIPE 42" 1.D. & LARGER

TRENCH WIDTH

=

STANDARD
THRUST BLOCK

FOR TEES — AGAINST
UNDISTURBED

EARTH 5 PIECE ADJUSTABLE

VALVE BOX W/ CAP

STANDARD DWS
TAPPING SLEEVE

NEW WATER MAIN
6" D.l CL 54

EXISTING WATER MAIN

TAPPING SLEEVE

TAPPING SLEEVE AND VALVE
W/ VALVE BOX

GENERAL NOTES

ALL CONSTRUCTION PROCEDURES AND MATERIALS SHALL CONFORM TO THE CURRENT STANDARDS AND
SPECIFICATIONS OF THE TOWNSHIP OF BLOOMFIELD.

CONTRACTOR MUST CONTACT MISS DIG (1-800-482-7171) THREE WORKING DAYS BEFORE THE START OF
CONSTRUCTION FOR UNDERGROUND UTILITY LOCATIONS. ALL UTILITIES SHALL BE STAKED BEFORE CONSTRUCTION STARTS.

ALL NECESSARY EASEMENTS FOR WATER MAINS SHALL BE PROVIDED IN THE NAME OF THE OWNER OF THE WATER
MAIN PRIOR TO CONSTRUCTION AND ACCEPTANCE OF THE WATER DISTRIBUTION SYSTEM FOR OPERATION.

ALL WATER MAINS SHALL BE CONSTRUCTED WITH A MINIMUM COVER OF FIVE (5) FEET BELOW FINISHED GRADES
INCLUDING OPEN DRAINAGE COURSES.

ALL TRENCHES UNDER OR WITHIN A 1:1 RATIO OF EXISTING OR PROPOSED PAVEMENT OR DRIVEWAYS SHALL BE
BACKFILLED WITH THOROUGHLY COMPACTED CLASS Il SAND TO GRADE (95% MAXIMUM UNIT DENSITY).

WHERE TWO UTILITIES CROSS, PROVIDE CLASS Il BACKFILL MATERIAL IN TWELVE (12) INCH COMPACTED LAYERS
TO THE UNDERSIDE OF THE HIGHER UTILITY.

WHERE WATER MAINS MUST DIP TO PASS UNDER OTHER UTILITIES, THE SECTIONS WHICH ARE DEEPER THAN NORMAL
SHALL BE KEPT TO A MINIMUM LENGTH AND SHALL BE CONSTRUCTED WITH ELEVEN AND ONE—-QUARTER (11-1/4)
DEGREE VERTICAL BENDS, PROPERLY ANCHORED.

ALL PRECAST CONCRETE GATE WELL SECTIONS SHALL BE MANUFACTURED TO CONFORM WITH A.S.T.M. C478,
STANDARD  SPECIFICATIONS FOR PRECAST REINFORCED CONCRETE MANHOLE SECTIONS, EXCEPT WALL THICKNESS
SHALL BE AS SHOWN ON THESE DETAILS. ALL JOINTS FOR PRECAST CONCRETE GATE WELL SECTIONS SHALL BE
"MODIFIED GROOVE TONGUE™ WITH GASKET MANUFACTURED TO CONFORM WITH A.S.T.M. C 443, STANDARD
SPECIFICATION FOR JOINTS FOR CIRCULAR CONCRETE SEWER AND CULVERT PIPE USING RUBBER GASKETS.

CONTRACTOR SHALL INSTALL VALVES, TAPPING SLEEVES AND GATE WELL STRUCTURES IN COMPLIANCE WITH
MEASUREMENTS (i.e. 2'=0" BETWEEN GATE WELL WALL & CENTERLINE OF OPERATING NUT) TO ALLOW
PROPER OPERATION OF VALVE THROUGH GATEWELL OPENING. FAILURE TO DO SO WILL REQUIRE THE
CONTRACTOR TO CORRECT AT THEIR EXPENSE.

ALL CROSS—CONNECTION CONTROL DEVICES SHALL BE INSTALLED AS REQUIRED BY AND IN ACCORDANCE WITH THE
STANDARDS OF BLOOMFIELD TOWNSHIP, MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY,
DIVISION OF DRINKING WATER AND RADIOLOGICAL PROTECTION.

ALL WATER SERVICE CONNECTIONS TWO (2) INCHES AND SMALLER SHALL BE MADE BY THE TOWNSHIP OF BLOOMFIELD
OPERATIONS AND MAINTENANCE DIVISION AFTER WATER MAIN ACCEPTANCE AND APPLICABLE TAP PERMITS ARE OBTAINED.

ALL FITTINGS AND BENDS SHOULD BE BLOCKED IN ACCORDANCE WITH THRUST BLOCK DETAILS, UNLESS
ALTERNATE THRUST RESTRAINT SYSTEM, AS INDICATED IN PLANS AND SPECIFICATIONS, IS APPROVED BY
BLOOMFIELD TOWNSHIP.

WATER MAIN MATERIALS NOTES

TEMPORARY CONNECTIONS, WHICH MAY BE MADE FOR CHLORINATING AND FLUSHING PURPOSES, SHALL INCLUDE
A TESTABLE DOUBLE CHECK VALVE BACKFLOW PREVENTER WITH CURRENT CERTIFICATION.

CORPORATION STOPS USED FOR INSERTION INTO MAINS SHALL BE MUELLER TYPE H-15000 OR EQUIVILANT.
ALL STOPS SHALL HAVE BRONZE CAST BODIES, KEYS, STEM WASHERS AND NUTS. INLET THREADS SHALL CONFORM
TO THE LATEST VERSION OF AWWA C800.

ALL DUCTILE IRON PIPE (D.LP.) WATER MAINS SHALL BE DESIGNED FOR 150 PSI MINIMUM WORKING PRESSURE,

THE DUCTILE IRON PIPE TO BE FURNISHED AND DELIVERED UNDER THIS SPECIFICATION SHALL MEET ALL THE
REQUIREMENTS OF THE CURRENT AWWA C151 (ANSI A21.5), EXCEPT AS OTHERWISE SPECIFIED HEREIN. PIPE
SHALL BE DOUBLE CEMENT-LINED AND SEAL COATED WITH AN APPROVED BITUMINOUS SEAL COAT IN ACCORDANCE
WITH AWWA C104 (ANSI A21.4).

DUCTILE IRON PIPE SHALL BE CLASS 54 FOR SIZES THREE (3) INCH THROUCH TWENTY (20) INCH. SIZE
TWENTY=FOUR (24) INCH AND LARGER SHALL BE CLASS 55 DUCTILE IRON PIPE (ABBREVIATED "D.L” IN DETAILS
AND ON THIS SHEET).

PIPES OF SIZES LARGER THAN TWENTY=FOUR (24) INCHES IN NOMINAL DIAMETER SHALL MEET ALL THE
REQUIREMENTS OF THE CURRENT AWWA C100 FOR DUCTILE IRON WATER PIPE.

MECHANICAL AND SLIP=ON JOINTS FOR DUCTILE IRON WATER MAIN SHALL BE IN ACCORDANCE WITH AWWA C111
(ANSI A21.11).

FLANGE JOINTS FOR DUCTILE IRON WATER MAIN SHALL BE IN ACCORDANCE WITH AWWA C110 (ANSI A21.10).

FITTINGS FOR DUCTILE IRON PIPE SHALL BE DUCTILE IRON OR CAST IRON AND SHALL MEET REQUIREMENTS OF

AWWA C110 (ANSI A21.10) OR AWWA C153 (ANSI A21.53). DUCTILE IRON FITTINGS SHALL BE RATED FOR 350
PSI, PIPE SIZES TWENTY=FOUR (24) INCH DIAMETER AND LESS AND 250 PSI FOR PIPE SIZES OVER TWENTY-FOUR
(24) INCH DIAMETER, EXCEPT THAT DUCTILE IRON FLANGE FITTINGS SHALL BE RATED FOR 250 PSI FOR ALL PIPE
DIAMETERS.

ALL BURIED BOLTS, NUTS, AND WASHERS SHALL BE CORTEN OR EQUIVALENT.

VALVE AND SLEEVE NOTES

GATE VALVES, SIZES THREE (3) INCH THROUGH SIXTEEN (16) INCH AND TAPPING VALVES SHALL BE LOCAL
MUNICIPAL STANDARD AS DETAILED WITH NON-RISING STEM.

ALL IN LINE GATE VALVES THREE (3) INCH AND LARGER SHALL BE IN WELLS AS DETAILED. ALL VALVES SHALL BE
RESILIENT SEATED RIGHT TURN OPEN.

ALL GATE VALVES WITH OPERATING NUTS AT A DISTANCE GREATER THAN FIVE (5) FEET BELOW GROUND SURFACE
SHALL BE PROVIDED WITH AN EXTENSION STEM. THE LENGTH OF THE EXTENSION STEM SHALL REACH WITHIN

FIVE (5) FEET FROM THE GROUND SURFACE. WHEN AN EXTENSION STEM IS USED, IT SHALL BE HELD IN PLACE BY
AN EXTENSION STEM GUIDE SUITABLY FASTENED TO THE WALL OF THE GATE WELL. THE EXTENSION STEM SHALL
BE MECHANICALLY ATTACHED TO THE OPERATING NUT. DETAILS OF THE EXTENSION SYSTEM AND THE METHOD OF
INSTALLATION SHALL BE APPROVED BY THE ENGINEER PRIOR TO INSTALLATION.

BUTTERFLY VALVES MAY BE USED FOR VALVES GREATER THAN 16—INCH DIAMETER AND SHALL BE MODEL 2F11 AS
MANUFACTURED BY HENRY PRATT COMPANY OR APPROVED EQUAL.

TAPPING VALVES SHALL BE SERIES A AS MANUFACTURED BY EAST JORDAN IRON WORKS OR RESILIENT SEATED
GATE VALVES AS APPROVED BY BLOOMFIELD TOWNSHIP.

TAPPING SLEEVES SHALL BE CJM INDUSTRIES, TYPE 452; EAST JORDAN IRON WORKS, TYPE MJ OR APPROVED EQUAL.

WHEN THE PROPOSED TAP IS SAME SIZE AS EXISTING WATER MAIN A CUT IN TEE SHALL BE USED. A MINIMUM
48 HRS NOTICE SHALL BE GIVEN TO TOWNSHIP WATER DEPARTMENT FOR ANY SHUTDOWNS OF THE SYSTEM.

HYDRANT REQUIREMENTS

ALL HYDRANTS SHALL BE CONSTRUCTED WITH A SIX (6) INCH COMPANION GATE VALVE IN A THREE (3) PIECE,
ADJUSTABLE DUCTILE IRON VALVE BOX, WHICH SHALL INCLUDE A FIVE AND ONE—QUARTER (5-1/4) INCH SCREW
SHAFT.  VALVE BOXES SHALL BE SERIES 6860 AS MANUFACTURED BY TYLER PIPE OR APPROVED EQUAL.

ALL HYDRANTS SHALL BE EAST JORDAN IRON WORKS NO. 5-BR- TRAFFIC MODEL. SELF—DRAINING HYDRANTS SHALL
NOT BE USED. ALL HYDRANTS SHALL BE LOCAL TOWNSHIP STANDARD AS DETAILED. HYDRANTS SHALL HAVE BREAKAWAY
FLANGE. HYDRANTS SHALL HAVE 2 WAY NOZZLES. PUMPER NOZZLES SHALL INCLUDE A THREE AND THREE-QUARTER
(3-3/4) INCH DFD AND A FIVE (5) INCH STORZ.

ALL HYDRANTS SHALL BE PAINTED RED ABOVE GROUND AND BLACK BELOW GROUND WITH A FINISH COAT OF
GLAMORTEX 501 ENAMEL, COLOR 314 VERMILLION OR APPROVED EQUAL. HYDRANT CAP SHALL BE PAINTED SAME
COLOR AS THE HYDRANT.

ALL FIRE HYDRANT JOINTS SHALL BE TOTALLY RESTRAINED BY THE USE OF MEG-A-LUGS OR EQUIVALENT.
THRUST BLOCKS ARE ALSO REQUIRED UNLESS DIRECTED OTHERWISE BY BLOOMFIELD TOWNSHIP.

HYDRANT DETAILS
NO.: | BY: DATE: REVISION DESCRIPTION:
3 WORKING DAYS
éﬁs BEFOREYOUDIG  °' - 02-16-2005 | UPDATED DETAIL SHEET
CALL MISS DIG. |02 08-09-2005 | UPDATED PER BTEES
&), 1-800-482-7171 |03 11-22-2005 | UPDATED PER BTEES
Far free lacation of pulic utility lines 04 08_08_2024 UPDATED PER BTEES

WATER MAIN STANDARD DETAILS AND NOTES

4200 TELEGRAPH ROAD
P.O. BOX 489
BLOOMFIELD HILLS, Ml 48303-0489

BLOOMFIELD TOWNSHIP ENGINEERING & ENVIRONMENTAL SERVICES

DRAWN DATE
0 CHECKED gf—{,;l 6/05 SHEET NO.:
PHONE: (248) 433-7731
24 HBR|S: 2;:'-'8 d4:|§3-7730 PBR-[)IJEEETSMANAGER (S)C?A/\I:IE6/05 OF
www.Bloomfie wp.org NO SCALE




BOLTED WATERPROOF CAST IRON MANHOLE
COVER WITH BOLTED FRAME EQUAL TO
EAST JORDAN NO. 1040 WITH PRESSURE
TIGHT COVER.

1”x1” BUTYL RUBBER FLEXIBLE ROPE
2 EACH COURSE (OUTSIDE & INSIDE
OF THREADED STUDS) CONFORMING TO
FEDERAL SPECIFICATION SS—SS—Z710A AND
AASHTO M-198

=
=
. = .
) 4'—0" DIA. N
MANHOLE STEPS TO BE PLASTIC COATED —— . — .
STEEL MEETING THE REQUIREMENTS IN
ASTM D 2146, TYPE Il, GRADE 49108, MA. g
INDUSTRIES P.S.I. POLYPROPYLENE, OR
APPROVED EQUAL. STEPS TO BE INSTALLED \\E .
DURING MANHOLE MANUFACTURE. PLACE AT 16"
C. TO C. 45" FROM CENTERLINE OF SEWER. B A
. = .
‘ = d
RES—SEAL, LINK—SEAL, PRESS WEDGE I, .
OR KOR—N—SEAL (WITH STAINLESS STEEL =
KORBAND) FLEXIBLE RUBBER MANHOLE . ‘
JOINTS. (OR APPROVED EQUAL) b, ¢
\é’r = (/ aE

STONE OR SAND

FOUR CADMIUM COATED 5/8" DIA. THREADED
STUDS WITH 3/4" x 27 x 1/8" THICK METAL
WASHER, 3/4” x 2" x 1/16” THICK NEOPRENE
SEALING WASHER AND NUTS.
1 3" OR 6" CONCRETE GRADE RINGS WITH
’ FINISHED TOP AND BOTTOM SURFACES.

MAXIMUM ADJUSTMENT = 157,

CONE SECTION WITH MODIFIED GROOVE
TONGUE JOINTS AND WITH STUD INSERTS
CAST IN PLACE. TOP TO HAVE FINISHED
SURFACE.

ASTM C478 RISER SECTIONS WITH
/MODIFIED GROOVE TONGUE JOINTS.

MANHOLE MANUFACTURER SHALL INSTALL
> 1/2" DIA. GALVANIZED STEEL PIPE AND
CAP AT PIPE CROWN, FLUSH WITH OUTSIDE

WALL AND EXTENDING 3" INSIDE.
CONTRACTOR TO SEAL AFTER COMPLETION
OF TESTS.

CONCRETE FLOW CHANNEL UP TO SPRING LINE
OF PIPE, WITH 3/4” TO 1 1/4" GAP AT PIPE
ENDS PROVIDED TO MAINTAIN JOINT FLEXIBILITY.

MAX. PIPE SIZE FOR
STRAIGHT THRU INST.

MAX. PIPE SIZE FOR
STRAIGHT THRU INST.

24" 18"

STANDARD MANHOLE

BOLTED WATERPROOF CAST IRON MANHOLE
COVER WITH BOLTED FRAME EQUAL TO
EAST JORDAN NO. 1040A WITH PRESSURE
TIGHT COVER.

1"x1" E=Z STIK PRE-FORMED BUTYL SEALANT
2 EACH COURSE (OUTSIDE & INSIDE

OF THREADED STUDS) CONFORMING TO
FEDERAL SPECIFICATION SS—SS—Z10A AND
AASHTO M—198 (OR APPROVED EQUAL)

FOUR CADMIUM COATED 5/8" DIA. THREADED

STUDS WITH 3/4" x 2" x 1/8" THICK METAL

WASHER, 3/4” x 2" x 1/16” THICK NEOPRENE
SEALING WASHER AND NUTS.

3" (MIN.) OR 6" CONCRETE GRADE RINGS
WITH FINISHED TOP AND BOTTOM SURFACES.

MAXIMUM ADJUSTMENT = 157,

L

CONE SECTION WITH MODIFIED GROOVE
TONGUE JOINTS AND WITH STUD INSERTS
CAST IN PLACE. TOP TO HAVE FINISHED
SURFACE.

N TRENCH WIDTH |

/ﬂ L MAX. 307 4"

| ~ 15" 1.
0D. + 18" 18" — 24" |D.
0.D. + 24" 27" ID. AND LARGER

6" LAYERS OF CAREFULLY
COMPACTED CL Il SAND OR
1/4” TO 1=1/2” ANGULAR
GRADED STONE. (OR APPROVED EQUAL)

3" TO 4" FOR TRUSS AND

NOTE:

APPROVAL MAY BE GIVEN

SOLID WALL PLASTIC PIPE

TO ALTERNATE MATERIALS

AND

METHODS TO ACHIEVE

CLASS B BEDDING.

SLOP IN ACCORDANCE

W/MIOSHA REQUIREMENTS

6” MIN. FOR CONCRETE PIPE

STANDARD CLASS "B" BEDDING

CLASS B

BACKFILL AS
REQUIRED BY

=] :
DIA. VARIES
* T=(SEE CHART BELOW) .
MANHOLE STEPS TO BE PLASTIC COATED —— SR —
STEEL MEETING THE REQUIREMENTS IN ’
ASTM D 2146, TYPE I, GRADE 49108, MA. : /ASTM C478 RISER SECTIONS WITH
INDUSTRIES P.S.I. POLYPROPYLENE, OR . MODIFIED GROOVE TONGUE JOINTS.
APPROVED EQUAL. STEPS TO BE INSTALLED : \E .
DURING MANHOLE MANUFACTURE. PLACE AT 16” .
C. TO C. 45" FROM CENTERLINE OF SEWER. ) ol
a =1 .
MANHOLE MANUFACTURER SHALL INSTALL
RES—SEAL, LINK—SEAL, PRESS WEDGE Il, —— . 1/2” DIA. GALVANIZED STEEL PIPE AND
OR KOR-N—SEAL BOOT (WITH STAINLESS ‘ . CAP AT PIPE CROWN, FLUSH WITH OUTSIDE
STEEL KORBAND) FLEXIBLE RUBBER MANHOLE = WALL AND EXTENDING 3" INSIDE.
MANHOLE JOINTS, - CONTRACTOR TO SEAL AFTER COMPLETION
\ OF TESTS.
N = BRICK COURSE PERMITTED
PRE—CAST BOOTOM SECTION WITH PIPE ) DR CeE P T,
PIPE_OPENINGS ENCASED IN AND SUPPORTED -
BY 3500 PSI MONOLITHIC—POURED -,
CONCRETE. MINIMUM ENCASEMENT 12" ——efo——=f .
I g 5|
7
\_/
MANHOLE SIZING CHART
Y AN) MAX. PIPE SIZE FOR
‘ ; a, ) MANHOLE DIA | STRAIGHT THRU INST.
O T T T T ¥ 24"
— — == 5 36
3500 PSI MONOLITHIC—POURED X 10
CONC. MINIMUM ENCASEMENT 127 12" MINIMUM , -
TO UNDISTURBED GROUND / 60

MANHOLE CONSTRUCTED OVER EXISTING SEWER

SET RIM A MINIMUM OF 12" ABOVE LEVEL
OF STANDING WATER.

BOLTED WATERPROOF CAST IRON MANHOLE
COVER WITH BOLTED FRAME EQUAL TO
EAST JORDAN NO.
TIGHT COVER.

1”x1" BUTYL RUBBER FLEXIBLE ROPE
2 EACH COURSE (OUTSIDE & INSIDE
OF THREADED STUDS) CONFORMING TO
FEDERAL SPECIFICATION SS—SS—Z10A AND
AASHTO M-1983

1040 WITH PRESSURE\

=S =S

=,

SEE STANDARD MANHOLE DRAWING
FOR OTHER MANHOLE DETAILS.

ADJUSTMENT DETAIL MANHOLE TOPS

FOUR CADMIUM COATED 5/8” DIA. THREADED

STUDS WITH 3/4" x 2" x 1/8" THICK METAL

WASHER, 3/4” x 2" x 1/16" THICK NEOPRENE
SEALING WASHER AND NUTS.

ELASTOMERIC SEAL

3" OR 6" CONCRETE GRADE RINGS WITH
FINISHED TOP AND BOTTOM SURFACES.
MAXIMUM ADJUSTMENT = 15",

R
\M GEOMEMBRANE

RCP UNDER HIGHWAY OR STREETS SHALL BE ASTM DESIGNATION C76, CLASS 4.
UNDER RAILROADS SHALL BE ASTM DESIGNATION C76, CLASS 5.

STEEL CASING PIPE SHALL BE UNCOATED PIPE MEETING THE REQUIREMENTS OF EITHER

CASING DETAILS

VOID BETWEEN CASING AND CARRIER PIPE TO BE
FILLED WITH FLOWABLE FILL WHICH SHALL BE
PUMPED FROM UPSTREAM SIDE TO EXIT PIPE ON
DOWNSTREAM SIDE TO ENSURE COMPLETE FILLING OF
VOIDS.

THE JOINTS OF THE CASING ARE TO BE FIELD WELDED

4"x4" MIN. PRESSURE
TREATED TIMBER SKIDS
TO FIT CASING PIPE

(TYP) AROUND THEIR CIRCUMFERENCE BEFORE THE CARRIER
PIPE IS PUSHED/PULLED INTO THE CASING.
CARRIER PIPE BULKHEADS SHALL BE PROVIDED AT BOTH ENDS OF

THE CASING PIPE.

THE CONTRACTOR SHALL SUBMIT IN WRITING, DETAILS
OF THE APPROPRIATE PIPE CASING INSTALLATION FOR
REVIEW & APPROVAL OF THE ENGINEER BEFORE
INSTALLATION OF ANY CASING STARTS.

THE CONTRACTOR SHALL CHECK LINE AND GRADE
AFTER EACH AUGER CHANGE, INSIDE OF CASING PIPE,

FLOWABLE FILL
(TYP.)

1" WD. STEEL AND USE LASER IF MINING AND LINING IS USED.
BAND
1" WD. STEEL
NOTCHES TO ACCEPT
BAND
STEEL STEEL BANDS
CASING

7777777 7)

RCP

i z

2" x 2" LOCATION STAKE

PLACED IN BACK FILL

B

10" BELOW FIRST FLOOR
ELEVATION (MINIMUM) FOR
BASEMENT SERVICE

ALL HOUSE LEAD PIPE TO BE
TOWNSHIP APPROVED MATERIAL
AND JOINT,

REMOVABLE WATERTIGHT AND J

AIRTIGHT STOPPER AS RECOMMENDED
OR SUPPLIED BY PIPE AND JOINT
MANUFACTURER

PLACE PIPE AGAINST UNDISTURBED

GROUND. BACK FILL WITH CARE TO

AVOID SETTLEMENT

1/4” TO 1—1/2" ANGULAR GRADED STONE

307
MAXIMUM

|

MINIMUM 1/8"
FALL PER FOOT

BACK FILL WITH STANDARD
PLASTIC PIPE BEDDING

TO A MAXIMUM

1:1 SLOPE

45° BEND

PLACED AGAINST UNDISTURBED GROUND
FOR SUPPORT OF WYE PIPE AND RISER.

W 90" TEE SHALL
BE PERMITTED FOR
BUILDING LEADS.

HOUSE LEAD DETAIL

ASTM A53, (TYPE E OR S, GRADE B) OR ASTM A139 (GRADE B) AND SHALL CONFORM TO
THE FOLLOWING TABLE:
NOMINAL SIZE MIN. WALL THICKNESS MIN. WALL THICKNESS
OF CASING PIPE UNDER HIGHWAY OR STREET UNDER RAILROAD
(INCHES) (INCHES) (INCHES) % %ﬁé%ﬂéﬁ ﬁ// 2 %
5 0o o \ k CARRIER PIP
2% 0250 0340 PRESSURE
: : TREATED TIMBER
24 0.250 0.406 SPACING OF STEEL
50 0.312 0.469 BANDS = LENGTH OF PIPE
36 0.312 0.531 5
42 0.531 0.562
48 0.609 0.609
54 0.687 0.687
<3

3/4" 70 1 1/4” GAP TO BE
PROVIDED TO MAINTAIN JOINT
FLEXIBILITY.

FORM SMOOTH AND UNIFORM
CHANNELS IN CONCRETE FILL.

FLEXIBLE MANHOLE JOINTS

e

-|SLOPE 1:12

CONCRETE FILL IN SUMP
AFTER COMPLETION OF
ACCEPTANCE TEST.

SUMP MANHOLE FOR TESTING,
CLEANING AND DEWATERING

SPECIFICATIONS
X 4/3 INSIDE DIAMETER ///
N\ OF PIPE +I5 y
N K
& I
7 = P
NDISTURBEDLY S s RO
~ = GRADED STONE OR
EARTH UNIFORMLY TAMPED
SPECIAL BACKFILL IN
MAXIMUM 6" LAYERS.
~ OUTSIDE STONE MAY BE USED TO
DIAMETER % SPRINGLINE AND SPECIAL
BACKFILL ABOVE IF
\DESIRED,
5% - UNDISTURBED
NN , EARTH
=
CONCRETE (3000 =
P.S.I AT 28 DAYS) =

CONCRETE CLASS "A" BEDDING

2" LETTERS

7/8"
[ L2t

\ E?%gKCLOSED

HOLES
CUSTOM LOGO

BOLT HOLE
27 LETTERS(#) PLACES

(RECESSED)

(RECESSED FLUSH)

] =Y
Wis p N
L’i 39" DIA. 491
CROSS SECTION

EAST JORDAN IRON WORKS
HEAVY DUTY MATERIAL ASTM A48 CL.35B

COVER WT.,

PATTERN NO.
2" RAISED LETTERS,
ALL RECESSED FLUSH.

115 LBS., CATALOG NO.
1040A, PRODUCT NO.
1" RAISED LETTERS

1040A1PT

20104792

BOTTOM VIEW

1 5/8” DIA
3/4" DIA

e

BOLTHOLE DETAIL

5/8"

1040A1TPT

1040A1PT

MANHOLE COVER

SEE STANDARD MANHOLE DRAWING
FOR OTHER MANHOLE DETAILS.

REMOVABLE PIPE CAP, SLIP-ON FIT
(TOP TWO THIRDS OF END REMOVED)
SECURE IN PLACE WITH 2 #8X1" SHEET
METAL SCREWS AT 180

SEWER SIZE DROP SIZE MH SIZE
UP TO 107 8 4
UP TO 18" 10" 4
UP TO 30" 18” 5

DEGREES APART. \ . | .
‘ =
STANDARD WATERTIGHT .
RUBBER MANHOLE ,4,//2
JOINTS. =
« = N
! = °
. v
STANDARD WATERTIGHT .
RUBBER MANHOLE =
JOINTS,. —™7/m————— | |
4 \t
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< a * ;",’:

a

B

v

I3

[

:

B

‘Eﬁﬂ

1/4" TO 1-1/2" ANGULAR GRADED
STONE OR CAREFULLY AND UNIFORMLY
TAMPED SAND IN MAXIMUM 6" LAYERS.

DROP PIPE TO BE 8" DIAMETER PIPE,
MINIMUM (SEE TABLE ABOVE) AND
SHALL BE ONE CONTINUOUS PIECE OF
PIPE OR HAVE SOLVENT-WELDED JOINTS.
DROP PIPE SHALL BE ADEQUATELY

TAPS TO EXISTING MANHOLES SHALL BE
MADE BY CORING WITH THE CONTRACTOR
USING A KOR—N-SEAL BOOT (OR
APPROVED EQUAL).

DROP PIPE TO BE SUPPORTED BY A
MINIMUM OF 6" OF CONCRETE POURED
AGAINST UNDISTURBED GROUND. CARE
SHALL BE TAKEN TO NOT ENCASE
THE DROP PIPE.

EXTERIOR DROP CONNECTION

BRACED DURING BACK FILLING OPERATIONS.

. TAPS TO EXISTING MANHOLES SHALL BE MADE BY CORING.

SANITARY SEWER CONSTRUCTION NOTES

. ALL CONSTRUCTION SHALL CONFORM TO THE CURRENT STANDARDS AND SPECIFICATIONS OF BLOOMFIELD TOWNSHIP

AND THE OAKLAND COUNTY DRAIN COMMISSIONER (OCDC) WHERE APPLICABLE. ALL SANITARY SEWER CONSTRUCTION
SHALL HAVE FULL-TIME INSPECTION SUPERVISED BY A PROFESSIONAL ENGINEER PROVIDED BY BLOOMFIELD TOWNSHIP.

. AT ALL CONNECTIONS TO PUBLIC SEWERS FOR NEW EXTENSIONS, AND BEFORE START OF CONSTRUCTION, THE

CONTRACTOR MUST OBTAIN A SEWER TAP PERMIT ISSUED BY OCDC.

. INFILTRATION TESTING REQUIREMENTS SHALL BE IN ACCORDANCE WITH OCDC OPEN CUT SANITARY SEWER SPECIFICATIONS

ITEM # 14 "ACCEPTANCE TESTS”. ALL TESTS MUST BE WITNESSED BY AN OCDC INSPECTOR.

. AT ALL CONNECTIONS TO AN EXISTING TOWNSHIP SEWER, OR EXTENSION THERETO, A WATERTIGHT BULKHEAD WITH A

CAPPED ONE INCH DIAMETER PIPE TO PERMIT MEASURING INFILTRATION SHALL BE PROVIDED. A TEMPORARY 12—
INCH DEEP SUMP SHALL ALSO BE PROVIDED IN THE FIRST MANHOLE ABOVE THE CONNECTION WHICH WILL BE FILLED
WITH CONCRETE AFTER SUCCESSFUL COMPLETION OF ANY ACCEPTANCE TEST UP TO THE STANDARD FILLET PROVIDED
FOR THE FLOW CHANNEL.

. ALL BUILDING LEADS AND RISERS SHALL BE SIX INCH SDR 23.5 ABS PIPE WITH CHEMICALLY FUSED JOINTS OR AN

APPROVED EQUAL PIPE AND JOINT.
STOPPERS.

BUILDING LEADS TO BE FURNISHED WITH REMOVABLE AIRTIGHT AND WATERTIGHT

. ALL RIGID SEWER PIPE SHALL BE INSTALLED IN CLASS "B” BEDDING OR BETTER.

. ALL NEW MANHOLES SHALL HAVE APPROVED FLEXIBLE, WATERTIGHT SEALS WHERE PIPES PASS THROUGH WALLS.

MANHOLES SHALL BE OF PRE CAST SECTIONS WITH MODIFIED GROOVE TONGUE AND RUBBER GASKET TYPE JOINTS.
PRE CAST MANHOLE CONE SECTIONS SHALL BE APPROVED MODIFIED ECCENTRIC CONE TYPE. ALL MANHOLES
SHALL BE PROVIDED WITH BOLTED, WATERTIGHT COVERS.

. DROP CONNECTIONS SHALL BE REQUIRED AT ALL CONNECTIONS TO MANHOLES WHEN THE DIFFERENCE IN

INVERT ELEVATIONS EXCEEDS 18 INCHES. (18”7 MAX. MAY NOT BE APPLICABLE WITH LARGER PIPES).

THE CONTRACTOR SHALL PLACE A KOR—-N-SEAL BOOT

. NEW MANHOLES CONSTRUCTED DIRECTLY ON TOWNSHIP SEWERS SHALL BE PROVIDED WITH COVERS READING

"BLOOMFIELD TOWNSHIP" IN RAISED LETTERS. NEW MANHOLES BUILT OVER AN EXISTING SANITARY SEWER

SHALL HAVE MONOLITHIC POURED BOTTOMS.

. NO GROUND WATER, STORM WATER, CONSTRUCTION WATER, DOWN SPOUT DRAINAGE, OR WEEP TILE DRAINAGE SHALL

BE ALLOWED TO ENTER ANY SANITARY SEWER INSTALLATION.

. THE CONTRACTOR SHALL CONTACT MISS DIG (800—482—-7171) WITHIN A MINIMUM OF 72 HOURS PRIOR TO ANY

EXCAVATIONS FOR THE LOCATION OF UNDERGROUND PIPELINE AND CABLE FACILITIES AND SHALL ALSO NOTIFY
REPRESENTATIVES OF OTHER UTILITIES LOCATED IN THE VICINITY OF THE WORK.

. A 18 INCH MINIMUM VERTICAL SEPARATION AND 10 FOOT MINIMUM HORIZONTAL SEPARATION MUST BE

MAINTAINED BETWEEN SANITARY SEWER AND WATER MAIN.

. ALL NEWLY CONSTRUCTED TOWNSHIP SEWERS SHALL BE CLEANED OF MUD, DEBRIS AND OTHER DEFICIENCIES

AND SHALL BE VIDEO INSPECTED PRIOR TO BEING PLACED INTO SERVICE.

VIDEO INSPECTION MUST BE IN THE PRESENCE OF THE TOWNSHIP INSPECTOR. VIDEO TAPES ARE TO BE
DELIVERED TO THE TOWNSHIP IN A VHS FORMAT OR EQUIVALENT.

GRAVITY BUILDING LEAD REQUIREMENTS AND DETAILS

. ALL BUILDING LEAD WORK MUST BE PERFORMED UNDER BLOOMFIELD TOWNSHIP INSPECTOR.
. FOR ALL OCDC—-OPERATED SYSTEMS, CALL 248-858-1110 24—-HOURS IN ADVANCE OF WORK

TO BE SCHEDULE INSPECTION.

. NO SANITARY SEWER MAY BE USED AS A CLEANOUT OF DEWATERING OUTLET.
. WHERE AN EXISTING BUILDING LEAD IS BEING EXTENDED, DISSIMILAR TYPES AND

SIZES OF PIPE SHALL BE JOINED USING AN APPROVED ADAPTOR.

. APPROVED BUILDING LEAD PIPE FOR GRAVITY SEWER LEADS:

A. ABS PLASTIC, ASTM D2751, SDR 23.5.
B. PVC PLASTIC, ASTM D3034, SDR 23.5 OR ASTM D2665, SCHEDULE 40.
C. DUCTILE IRON PIPE, AMERICAN WATER WORKS ASSICIATION (AWWA)
C—104/A21.4, CLASS 54 JOINTS SHALL BE SUPER BEL TITLE, TYTON,
TY—SEAL. MULTI-TITE, DUAL-TITE,OR VERI-TITE.
D. ANY DEVIATIONS FROM SPECIFIED ABOVE REQUIRE APPROVAL BY BLOOMFIELD TOWNSHIP.

. ALLOWABLE TYPES OF SEWER PIPE ADAPTERS: SHALL BE IN CONFORMANCE WITH CURRENT STATE PLUMING CODE.
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R.0.W., EASEMENT,
OR LOT LINE

PLACED IN BACKFILL

N

PROPOSED GRADE
2” X 2” LOCATION STAKE\_ /

REMOVABLE WATERTIGHT AND

36" MIN.
48" MAX.
”P)/

PLASTIC PIPE BEDDING

AIRTIGHT STOPPER AS RECOMMENDED
OR SUPPLIED BY PIPE AND JOINT
MANUFACTURER

MINMUM 1/8”
£ / FALL PER FOOT

TO A MAXIMUM 1:1 SLOPE

PLACE RISER AGAINST UNDISTURBED
GROUND WHERE POSSIBLE. BACKFILL
WITH CARE TO AVOID SETTLEMENT

4" DIA. SUMP

T PUMP LEAD

45" BEND

1/4” TO 1 1/2” ANGULAR GRADED \

STONE PLACED AGAINST UNDISTURBED
GROUND FOR SUPPORT OF WYE PIPE
AND RISER

HOUSE LEAD DETAIL FOR 4" DIA.

PLASTIC SUMP PUMP LEADS

BACKFILL WITH STANDARD

—_

PROPOSED STORM (8" MIN.)
INSTALL SUMP LEADS IN
DRAINAGE STRUCTURES WHERE
FEASIBLE

18"
MAX.

MANHOLE STEPS
AT 16" CENTERS
(TYP)

E.J.I.W. FRAME 1040 WITH
g SOLID COVER, OCDC LETTERING

=7

S———

XE
MAX.

SET IN MORTAR BED

18”

E.J.I.W. FRAME 1040 WITH
SOLID COVER, OCDC LETTERING
SET IN MORTAR BED

BRICK ADJUSTMENT

BRICK ADJUSTMENT

MAX.

26" DIA.

AS REQUIRED

PRE-CAST CONCRETE
CONE SECTION

PRE-CAST CONCRETE
4’ DIA. RISER SECTIONS

AS REQUIRED

MANHOLE STEPS
AT 16" CENTERS
(TYP)

AS REQUIRED

NOTE:

USE 12" MANHOLE BLOCK
FOR DEPTHS GREATER THAN
15 FEET.

‘ 5'—0" CORBEL

24" MAX.

4'-0" DIA. _\_

/ CONCRETE FLOW CHANNEL

Al

—

1
!

NOTE:

6'—0" DIA.

PRE—CAST MANHOLE

ALL MANHOLE, CATCH BASINS
OR INLET STRUCTURE STEPS

SHALL BE M.A. INDUSTRIES INC.

&SU PPORT PIPE TO

UNDISTURBED GROUND
WITH 2500 P.S.I.
CONCRETE

\PRE—CAST CONCRETE

BOTTOM SLAB

24" MAX.

8”

4-0” DIA.
(5-0") DIA.

\

CEMENT PLASTER ON
OUTSIDE OF STRUCTURE

=— 8" MANHOLE BLOCK
/—CONCRETE FLOW CHANNEL

——

|
!

6'—0” DIA.
(7-0) DIA.

BLOCK MANHOLE

STANDARD MANHOLE DETAILS

NUMBERS PS1-B OR PS—-2-PFS
OR APPROVED EQUAL.

>~

/- "~—SUPPORT PIPE TO

UNDISTURBED GROUND
WITH 2500 P.S.I.
CONCRETE

\ PRE-CAST CONCRETE

BOTTOM SLAB

DRILL PERI

4 LOCATIONS AND SECURE
TO END SECTION WITH RAM
SET BOLT AND NUTS.

2" x 1/47

IN FIELD TO FIT PERIMETER
OF END SECTION

(

METER BAR AT

BAR RING BENT

4’ SOD STAKED
IN' PLACE

2" RIP—RAP

—

R

fSTAKED IN PLACE SOD
iE
™~
) — #4 BARS, 8” x 6"
/ MAX. SPACING GEOTEXTILE FABRIC
3 x 0.D.
OF PIPE
(MIN.)
_ 8” TO 15" RIP—RAP
/—
N ROCK FRAGMENT
PIPE B
«|2

EDDING / -

427

)
(2) #4 RE-BARS /

NOTE:

BAR

SCREEN SHALL BE

GALVENIZED.

PLAN VIEW

PROFILE VIEW

oL

f——

8" TO 15" RIP-RAP
- ROCK FRAGMENT
0
l ©

END SECTION AND BAR SCREEN DETAIL

LIMITS OF SOD

™~
3/16" — 2" - 1—(2) #4 RE-BARS
CRUSHED STONE
3000 P.S.I. \3000 P.S.l.
, CONCRETE CONCRETE
12 END HEADER VARIES END HEADER
END VIEW

RIP—RAP ROCK
FRAGMENT
EAST JORDAN
2" x 1/4” BAR RING IRON WORKS
(PERIMETER)
MADE IN U.SA.

(2) CLOSED
PICKHOLES

EAST JORDAN IRON WORKS
HEAVY DUTY MATERIAL ASTM A48 CL.35

1”

LZG’ DA, —

COVER WT., 150 LBS., CATALOG NO. 1040A
PATTERN NO. 1040A, PRODUCT NO. 1040XX OAKCOSTD.

2" RAISED LETTERS, 1" RAISED LETTERS
ALL RECESSED FLUSH.

LETTERED MANHOLE COVER

12”
MIN.

BACKFILL WITH COMPACTED
SAND OR SELECTED
EXCAVATED MATERIAL, PER
PLAN INSTRUCTION

1/4” TO 1 1/2" ANGULAR
GRADED STONE

OR

CAREFULLY AND UNIFORMLY TAMPED
SAND IN MAXIMUM 6" LAYERS.
STONE MAY BE USED TO SPRINGLINE
AND SAND ABOVE IF DESIRED.

370 4" -

0D+12" MAX. TRENCH

WIDTH 6” TO 18" DIA.
PIPE

P.V.C., SOLID WALL, AND TRUSS PIPE

BEDDING DETAIL

SAND BACKFILL TRENCH

STANDARD BACKFILL TRENCH

COMPACTED SAND
PLACED IN 6" LAYERS

AN

MATERIAL

SELECTED EXCAVATED

NOTE

IN DRY, STABLE SOILS, PEASTONE (EQUIVALENT TO M.D.O.T. 34R SPECIFICATIONS)
MAY BE SUBSTITUTED FOR THE STANDARD BEDDING INDICATED BELOW.
IF TRENCH IS WET OR UNSTABLE A GEOTEXTILE FABRIC MUST BE USED TO LINE
THE TRENCH PRIOR TO THE PLACEMENT OF THE PEASTONE.

1/4" 70 1 1/2” ANGULAR

1/4” TO 1 1/2" ANGULAR
GRADED STONE BEDDING OR

COMPACTED SAND BEDDING

PLACED IN 6" LAYERS
(TO PIPE SPRINGLINE)

*

7

GRADED STONE BEDDING OR
COMPACTED SAND BEDDING
PLACED IN 6” LAYERS

PIPE 0.D. + 24"

CLASS "B" BEDDING TRENCH DETAIL

FOR 27" DIAMETER AND LARGER PIPE

\\\
N

~
el

o

|
-
B

6" MIN. —

PIPE 0.D. + 18"

BACKFILL WITH COMPACTED
SAND OR SELECTED
EXCAVATED MATERIAL, PER
PLAN INSTRUCTION

COMPACTED SAND OVER
/AND AROUND PIPE

1/47 70 1 1/2" ANGULAR
GRADED STONE BEDDING OR
COMPACTED SAND BEDDING
PLACED IN 6” LAYERS =

CLASS "B" BEDDING TRENCH DETAIL

FOR 24" DIAMETER AND SMALLER PIPE

SPECIAL INLET NOTES:
1. INLET SHALL NOT BE USED FOR YARD DRAINAGE.
2. INLET SHALL NOT BE USED IN COUNTY ROAD RIGHT—OF—-WAY.

3. OTHER THAN ABOVE, INLET MAY NOT BE USED, PROVIDED:

A. THE INLET DISCHARGES INTO CATCH BASIN LOCATED WITHIN 75 FEET.
B. NOT MORE THAN ONE INLET DISCHARGES INTO A CATCH BASIN.

E.JI.W. COVER #6508 OR EQUAL
PER PLAN. SET IN MORTAR BED

PLACE FRAME IN FULL

BED OF MORTAR

4 MAXIMUM

T
AN} ;- T
—d

6" MIN. TO 18" MAX.

ADJUSTMENT

24" DIA.

| — 411

TYP.

/_

——

N#Ar BARS AT 12" O.C.

SPECIAL CATCH BASIN NOTES:

1. DIAMETER OF "YARD” CATCH BASIN MAY BE REDUCED TO 36"
PROVIDED THERE IS ONLY ONE (1) PIPE IN THE STRUCTURE AND
THE DISTANCE TO THE OUTLET MANHOLE IS LESS THAN 150 FEET.

EACH WAY

INLET DETAIL

2. CATCH BASIN MUST DISCHARGE INTO MANHOLES AND NOT INTO OTHER

CATCH BASINS, EXCEPT:

A. WHERE CATCH BASIN IS A "YARD" TYPE WITH NOT MORE THAN

THREE (3) CATCH BASINS DISCHARGING INTO IT.

B. WHERE CATCH BASIN IS A "PAVEMENT TYPE” DISCHARGING INTO
ANOTHER CATCH BASIN LOCATED WITHIN 75 FEET.

3. STEPS SHALL BE PLACED IN ALL 48" DIAMETER STRUCTURES MORE

THAN 4" DEEP.

4. ALL BACKFILL AROUND THE STRUCTURE SHALL BE r” TO s” ANGULAR STONE UP TO
THE SPRINGLINE OF THE HIGHEST PIPE. THE REMAINING BACKFILL (TO GRADE) SHALL
BE SAND COMPACTED IN 12" LIFTS.

E.J..W. COVER #6508 OR EQUAL
PER PLAN. SET IN MORTAR BED

-

BRICK, CONCRETE
BLOCK OR PRECAST

PRECAST OR POURED CONC.
BASE — 2500 PSI AT 28 DAYS
(IF PRECAST IS USED PLACE
2" MIN. SAND SUB-BASE)

PLACE FRAME IN FULL
BED OF MORTAR

8" MIN. TO

2’—6”

VARIABLE

/ 24" DIAMETER\

48" DIAMETER

3’ MIN.

SUMP

18" MAX.
ADJUSTMENT

6” SCHD 40 OR SDR 23.5
éSOLID WALL) STUB WITH CAP
TYP.; (PARALLEL WITH REAR
YARD) FOR ALL REAR YARD
STRUCTURES ONLY.

l—BRICK, CONCRETE

BLOCK OR PRECAST

4

PLASTER COAT ENTIRE
EXTERIOR SURFACE WITH
1/2" MORTAR CEMENT
(BRICK OR BLOCK)

TYP.

r

811

S S

1

WALL THICKNESS "T"
DEPTH | BRICK | PRECAST
OR BLOCK

0'-10 | 8 6"

10-16"| 12" 8"

#4 BARS AT 12” O.C.

PRECAST OR POURED CONC.

EACH WAY

BASE — 2500 PSI AT 28 DAYS

(IF PRECAST IS USED PLACE
2" MIN. SAND SUB—BASE)

CATCH BASIN DETAIL

6'—0" DIA.

(7-0”) DIA.

{ E.J.LW. FRAME 1040 WITH

SOLID COVER, OCDC LETTERING
SET IN MORTAR BED

BRICK ADJUSTMENT
AS REQUIRED

PRE—CAST CONCRETE TOP
SLAB WITH 26" DIA. OPENING

|

26" DIA. CEMENT PLASTER ON
MANHOLE STEPS /_OUTSIDE OF STRUCTURE
AT 16" CENTERS ———"1 . » pa
(TYP) 8"—=— " l<— 8” MANHOLE BLOCK
(5-0") DIA.
24" MAX. { | CONCRETE FLOW CHANNEL
* — -
: - — | SUPPORT PIPE TO
© | |/A UNDISTURBED GROUND
4 WITH 2500 P.S.I.
CONCRETE
6'—0" DIA. PRE—CAST CONCRETE
' (7-0") DI 1 BOTTOM SLAB

LOW HEAD MANHOLE DETAIL

GENERAL NOTES

TYPE AND CLASS OF PIPE SHALL BE AS SPECIFIED ON PLANS.

CLASS "B” BEDDING SHALL BE USED THROUGHOUT, UNLESS OTHERWISE
SPECIFIED ON THE PLAN.

ALL END SECTIONS 18" AND LARGER SHALL BE PROVIDED WITH A
GALVANIZED BAR SCREEN.

CORRUGATED STEEL PIPE REQUIREMENTS:

— CORRUGATED STEEL PIPE SHALL BE PROVIDED CORRESPONDING TO
THE DIAMETER OR ARCH SHAPE (RISE AND SPAN) AS SPECIFIED ON
THE PLANS.

— GAUGE THICKNESS SHALL BE AS SPECIFIED ON THE PLANS.

— A PAVED INVERT SHALL BE PROVIDED IF SPECIFIED ON THE
PLANS.

— ALL CORRUGATED STEEL PIPE SHALL BE GALVANIZED AND COATED
WITH BITUMINOUS ASPHALT TO RETARD CORROSION. AS AN
ALTERNATE TO THIS REQUIREMENT, AN ALUMINIZED STEEL PIPE, OR
APPROVED EQUAL, MAY BE SUBSTITUTED.

— ALL CORRUGATED STEEL PIPE SHALL BE JOINED TOGETHER WITH A
WATERTIGHT CIRCUMFERENTIALLY CORRUGATED STEEL COUPLING
BAND FURNISHED WITH TWO (2) RUBBER GASKETS.

— CORRUGATED STEEL PIPE SHALL HAVE WELDED SEAMS WITH HELICAL
CORRUGATIONS. EACH END OF THE HELICAL CORRUGATED PIPE SHALL
BE RE—ROLLED TO AN ANNULAR CONFIGURATION TO ACCOMMODATE
DATE THE WATERTIGHT COUPLING BAND DESCRIBED HEREIN.

RIVETED OR LOCK SEAM PIPE IS UNACCEPTABLE.

— ALL PIPE CONNECTIONS TO THE SIDE WALL OF MAIN-LINE
CORRUGATED STEEL PIPE SHALL BE OF THE DIAMETER SPECIFIED
ON THE PLANS AND SHALL CONSIST OF SIMILAR STEEL PIPE THAT
CONNECTS OR TAPS INTO THE MAIN—-LINE PIPE WALL USING A
PRE-FABRICATED STEEL SADDLE PLATE.

CONCRETE PIPE REQUIREMENTS:

— THE CONTRACTOR SHALL PROVIDE REINFORCED CONCRETE PIPE AS
SPECIFIED ON THE PLANS.

— ALL REINFORCED CONCRETE PIPE SHALL HAVE MODIFIED GROOVED
TONGUE JOINTS WITH O—RING TYPE RUBBER GASKET, PER A.S.T.M.
SPECIFICATIONS C443.

— THE INSIDE JOINTS OF PIPE SIZES OVER 27" DIAMETER SHALL BE
POINTED UP WITH MORTAR UPON COMPLETION OF BACKFILLING
OPERATIONS.

SUMP PUMP LEAD REQUIREMENTS:

— ALL SUMP PUMP LEADS CONNECTED TO A COUNTY DRAIN SHALL BE
PRE-MANUFACTURED.

— SUMP PUMP MAINS AND LEADS SHALL BE A SDR 35,
NON—-PERFORATED, SOLID WALL, PVC TRUSS PIPE, OR APPROVED
EQUAL, WITH PREMIUM JOINTS.

— ENDS OF ALL 4" SUMP PUMP LEADS SHALL BE TEMPORARILY CAPPED
AND THEIR LOCATION STAKED, WITNESSED AND RECORDED.

— ALL SUMP PUMP LEADS TO BE TAKEN TO THE PROPERTY LINE,
EASEMENT LINE OR AS INDICATED ON THE PLAN.

— SUMP PUMP CLEANOUTS SHALL BE A MINIMUM INSIDE DIAMETER OF
24" AND BE CONSTRUCTED AT CHANGES OF ALIGNMENT, ENDS OF
SUMP PUMP MAINS OR AS INDICATED ON THE PLAN.

12" INLET AND OUTLET SEWER TO HAVE A GRADE OF NOT LESS THAN
0.2% UNLESS OTHERWISE NOTED.

PRE—-CAST CONCRETE BASE MAY BE USED MUST BE SET LEVEL ON A
SAND CUSHION OF NOT LESS THAN 27 NOR THAN 4.
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EROSION CONTROL BLANKETS
AND TURF MAT LINING (E-9)

WA b o v
Ww%‘% %w*

FLOW

24
6" MIN.
-OVERLAPS ARE A MINIMUM OF
6" OR PER MANUFACTURER'S SPECS.

4/<\/

-SECURE BY USING AN APPROPRIATE
PINNING PATTERN PER
MANUFACTURER'S SPECIFICATIONS.

ALL FABRIC TRENCHING (A, B, D, E) ARE TO BE 6"D x 6"W MINIMUM

SLOPES

DEPENDING ON THE VELOCITY, SLOPE, SOILS, USE PROPER BLANKET OR TURF MAT LINING PER
MANUFACTURER'S SPECIFICATIONS TO HANDLE THE SHEER STRESSES OF THE SLOPE/CHANNEL.

RIP—RAP: CHANNELS AND SLOPES (E-10)

NON-WOVEN GEOTEXTILE

2OV 24

6" MIN.
-OVERLAPS ARE A MINIMUM OF
6" OR PER MANUFACTURER'S SPECS.

-SECURE BY USING AN APPROPRIATE
PINNING PATTERN PER

MANUFACTURER'S SPECIFICATIONS. RIP-RAP PER CHART

NON-WOVEN GEOTEXTILE

NON-WOVEN
FILTER FABRIC UNDER RIP-RAP

GEOTEXTILE
FILTER FABRIC
UNDER RIP-RAP

AVG, ROCK
VELOCITY [AVG, RC WW‘%’W MW 2 0
6 fps | 5 IN. WW&WWM, AARDAL
8 fps 10 IN. VAN wwwwww V)
10 fps 14 IN.

ALL FABRIC TRENCHING (A, B, D, E) ARE TO BE 6"D x 6"W MINIMUM

DEPENDING ON THE VELOCITY, SLOPE AND SOILS, USE THE PROPER SIZED RIP—RAP AND NON—WOVEN
GEOTEXTILE FABRIC TO HANDLE THE SHEER STRESS OF THE SLOPE/CHANNEL.

FILTER FABRIC UNDER RIP-RAP

CHECK DAMS (E-3)

| l .dgﬁfjgg@pbo \ \ \
Ui g ]
T % % 8 - -
’.AI%DW%’.??"#A L Ly .
PLAN VIEW

L = DISTANCE BETWEEN CHECK DAMS,
SUCH THAT POINTS A AND B ARE AT
EQUAL ELEVATI(?NS.

=/ VELOCITY [AVC, ROCK
6 fps 5 IN.
CROSS—SECTION 8 fps 10 IN.
RIP—RAP PER CHART 10 fps 14 IN.
12 fps | 20 IN.

SECTION A-—-A SECTION B-—B

NOTE: CHECK DAMS GREATER THAN TWO FEET
IN DEPTH MAY SERIOUSLY IMPACT THE FLOW

[CHARACTERISTICS OF THE DITCH.

—DEPENDING ON THE _VELOCITY, SLOPE AND SOILS, USE THE PROPER SIZED RIP-RAP TO HANDLE THE
SHEER STRESS OF THE SLOPE/CHANNEL.

—FOR SLOPE AND/OR CHANNEL PROTECTION SEE OTHER BMP’S ON THIS SHEET OR IN
THE WRC SOIL EROSION MANUAL.

CHECK DAMS ALTERNATIVE "A” (E—3A)

MATERIAL: ENVIROBERM OR APPROVED ALTERNATIVE

SIQESMOREN

HIGHWAY

o

DITCH |

oo

PLAN VIEW

—=— A

|=—— SLOPING

‘ SPACING: 131’ / SLOPE %

TYPICAL RUNOFF STRUCTURE SPACING

—FOR SLOPE AND/OR CHANNEL PROTECTION SEE OTHER BMP’S ON THIS SHEET OR IN
THE WRC SOIL EROSION MANUAL.

CHECK DAMS ALTERNATIVE ”B” (E—-3B)

MATERIAL: NILEX GEORIDGE OR TRIANGULAR SILT DIKE OR APPROVED ALTERNATIVE

FLOW| /—EROSION MATTING
= /
l | 7
fe — o]
Ae]
PLAN VIEW

L = DISTANCE BETWEEN CHECK DAMS,
SUCH THAT POINTS A AND B ARE AT
EQUAL ELEVATIONS.

SLOPE SLOPE TYPICAL RUNOFF STRUCTURE SPACING
CROSS—SECTION
CROSS—SECTION
BACKSLOPE Low
M PINS FROM ToP OF DAM <7//,M, PIN BACKFILL AND COMPACT 6"x6” MIN.
EROSION EoRaoe™ EROSION
MA"'“NG—‘ J PANELS K:IATHNG
+ —] /IJ_
/ Ay
STAPLE
BACKFILL & COMPACT 6"x6” MIN: STAPLES STAPLES
SECTION A-—A SIDE VIEW SECTION A—A

—FOR SLOPE AND/OR CHANNEL PROTECTION SEE OTHER BMP’S ON THIS SHEET OR IN
THE WRC SOIL EROSION MANUAL.

LEVEL SPREADER (E—-4)

LIMITS OF RIP—RAP
TOP EDGE OF CUT

B ———

DEFLECTOR BERM

PLAN VIEW LIP AT 0% GRADE

TOP EDGE OF RIP—RAP
. . 4" DRAINAGE PIPE
9" 10 12 / \ WITH RIP—RAP

RIP—RAP

SECTION A—ATOE PLATE

DESIGN WATER ELEV.

SEED AND MULCH\

= SIS

CONCRETE

EXISTING
VEGETATION OR SOD

SECTION B-—B

|z

SECTION C-C

\— RIP—RAP

RIP—-RAP,
END SECTION AND BAR SCREEN DETAIL (E-7)

LIMITS OF SOD
STAKED IN PLACE

RIP—RAP ROCK
FRAGMENT

.._.J\sooo P.S.I.

VARIES
CONCRETE
END HEADER OR
APPROVED EQUAL

END VIEW

MINIMUN 4’ SOD STAKED IN PLACE
2’ RIP—RAP

TOE IN FABRIC

PER MANUFACTURER’S MINIMUM 8” TO 15"

RECOMMENDATION — i RIP—RAP ROCK
: FRAGMENT
GEOTEXTILE— N 5
FABRIC GRATE 2K géﬂjg:—iEI—D %;’ONE
g HOLDER- 5
PIPE T T (BEDDING)
BEDDIN SILUSIL IS b

—~~——TOE IN FABRIC

(2) #4 RE—BARS PER MANUFACTURER'S

RECOMMENDATION
12~
ANCHOR PIN
3 x OD OF PIPE MINIMUM 3000 P.S.I.
CONCRETE

END HEADER OR
APPROVED EQUAL

PROFILE VIEW

NOTE:
—BAR SCREEN DETAILS PER MDOT ROAD & BRIDGE STANDARD PLANS, STEEL GRATES
FOR END SECTIONS.

—FOR SLOPE AND/OR CHANNEL PROTECTION SEE OTHER BMP’S ON THIS SHEET OR IN
THE WRC SOIL EROSION MANUAL.

VEGETATIVE BUFFER ZONE (SP-1)

THE GRAPH SHOWN BELOW IS USED TO DETERMINE THE ADEQUACY OF AN EXISTING VEGETATIVE BUFFER
ZONE FOR USE AS A SEDIMENT FILTER. THIS GRAPH IS ONLY APPLICABLE IF THE VEGETATION IS 90%
DENSE AND AT LEAST 1” IN LENGTH OVER EVERY SQUARE FOOT OF DISTURBED SOIL. AN AREA
COVERED WITH WEEDS, OR BUSHES AND TREES WITHOUT A GOOD GROUND COVER IS NOT ACCEPTABLE.

EXAMPLE
—STREET
—ADJACENT PROP.
—STREAM
—=— DISTURBED ——=— BUFFER ZONE ————f—=—r_ | s\F

AREA ‘

L.

LENGTH OF BUFFER ZONE ?
% OF SLOPE OF BUFFER ZONE = 5%
WHAT IS THE ACCEPTABLE LENGTH OF THE BUFFER ZONE?

PLOT IN GRAPH BELOW
BUFFER ZONE IS ACCEPTABLE AT 65’

100
90
80

ACCEPTABLE
BUFFER ZONE

70
TOTAL LENGTH

OF VEGETATED ¢
SLOPE (FEET)

50
40

30

20

10

!
47

SILT FENCE (SP-2)

(MATERIAL: AMOCO PRO PEX 2130 OR APPROVED EQUIVALENT)

SHEET
SILT FENCE JOINT
SECTION B-B }FLOW/ L

MQJNDISTURBED VEGETATION)
SUPPORT FENCE '

SHEET
COMPACTED EARTH FLOW
GEQTEXTILE FILTER

FABRIC

(")
1%" x 1%” STAKES

PLAN VIEW

SPACING &' MAX. 1%" x 1%" HARDWOOD STAKES

TWO | | DRIVEN INTO GROUND 1’ MIN.
WRAP | LATH | Salvaged edges (typ.)
MIN.., YIS (TYP.) 9 /_ . F ,
I A\ Ziy |
i i 1 — |
1 G(EOTEXTlLE Fl/lR}'ER/ FABBII)C 1 |}
I MIN 10 GAL/MIN/SQ F I |
1 11 w— |
I = I |
\ 6" ANCHOR TRENCH
RN -
\ \| 1" MIN. SUPPORT FENCE
\)/ v (IF REQUIRED)

LATH STRIP (TYP.)

//GEOTEXTILE FILTER FABRIC
FASTENED ON UPHILL SIDE,
TOWARDS EARTH DISRUPTION

COMPACTED EARTH
ON UPHILL SIDE OF FILTER
FABRIC

SHEET FLOW

‘I’%
| ”I/;T_é/F
n \

6” x 6”

ANCHOR TRENCH

FRONT VIEW

NDISTURBED
VEGETATION
W

=" 1" MIN, b

SILT FENCE B

“““TILT FENCE JOINT

SILT FENCE ALTERNATIVE “A” (SP—-2A)

(MATERIAL: SILT SHIELD OR APPROVED EQUIVALENT)

1/2" X 30" .
M X s SPACING 6' MAX.
BRACING RODS \ | riveT 5/8" DIA.
FASTENERS DRAINAGE [ B
. "\ hoes |\ ]
\eJN 4
20"
30”
®
|
: / /
| coweaceo—~ PLAN VIEW B
EARTH
I EXTRUDED SEDIMENT
I FILTER FENCE SHEET
BRACING ROD ~ ] SHEET gggmcmo SHEE
|\| FLOW
UNDISTURBED - — B
VEGETATION ~ I
Inid O

X
)
B

5/8" DIA.
/DRAINAGE HOLES
Sheet Flow UNE
Ry
VAV
\///

KSR COMPACTED "
EARTH +(UNDISTURBED VEGETATION)
N N it L [
6" X 6” JOINT SECTION A—A
EX. GROUND—/ TRENCH

1/2” X 30" FIBERGLASS
BRACING RODS

SECTION B—B

2% GRADE MAXIMUM SLOPE

Splici P N
Splicing EXTRUDED SEDIMENT FILTER FENCE is achieved beginning with an
overlap of a min. of 8" of the EXTRUDED SEDIMENT FILTER FENCE ends
secured with six of our plastic retchet rivet push—in fasteners. Locate
three, evenly spaced, vertically, at least 2" from each edge of the splice.

0 Splicing:
Overlap @ minimum of eight inches. Melt a thin layer of EXTRUDED
SEDIMENT FILTER FENCE with torch from top to bottom. Immediately

WINTER/FROZEN GROUND SILT FENCE (SP-2W)

(MATERIAL: AMOCO PRO PEX 2130 OR APPROVED EQUIVALENT)

6" HIGH PEASTONE ON
FLAP AS SHOWN

—a——— SHEET I-':L(I)W

m=n

NDISTURBED i
VEGETATION '
& |8

=1 =" J
=" 1 ‘IN. 2

SILT FENCE B

SILT FENCE JOINT

RYCB INLET FILTER (SI-3)

GEOTEXTILE
FILTER FABRIC
(MIN 100 GAL/MIN/SQ FT)

1%” x 1%” HARDWOOD STAKES
DRIVEN INTO GROUND 1’ MIN.
ADD METAL STAKE AS

SHEET
SILT FENCE JOINT| PreT PEASTONE FLOW REINFORCEMENT. STAPLES/NAILS
/‘ SECTION B-B GEOTEXTILE FILTER A 6" MIN. ‘SPACING
) FABRIC :
‘?iﬁ B3 ™ gy Ve '™ — i)
(7Y (')
- e w-”u:. we . (ONDISTURBED VEGETATION) - A
SUPPORT FENCE ' e & ) SPACING
1%” x 1%” STAKES &' MAX
PLAN VIEW SOD OR SEED WITH
, 1%” x 1%" HARDWOOD STAKES EROSION CONTROL
™™o | SPACING 6" MAX. | DRIVEN INTO GROUND 1' MIN. BLANKETS.
WRAN LATH | Salvaged edges (typ.)
MIN. S (TYP.) ¥ / P
= I
i N - i aq C
L %EOTEXTILE FI/IR;II'EI} FABRI)C l l i } L -
~ MIN 10 GAL/MIN/SQ FT 11 st
' LATH STRIP
TYP. N
PEASTONE SUPPORT FENCE 24
, IF REQUIRED
TRV Q )
LATH STRIP (TYP.) SILT FENCE B - N
FRONT VIEW GEOTEXTILE FILTER FABRIC WRAP THE ENDS ) )
FASTENED ON UPHILL SIDE,  fomm OF THE. SLT FERCE 1" MIN L
TOWARDS EARTH DISRUPTION SILT FENCE A , OTHER TWCE! AN REAR YARD CATCH BASIN L 6” ANCHOR TRENCH
PLACE FILTER FABRIC FLAP  ° e ) INLET FILTER )
ON THE GROUND AND PLACE 4 POST CONSTRUCTION

WITH GEOTEXTILE FILTER FABRIC
(MIN 100 GAL/MIN/SQ FT)

RYCB INLET FILTER ALTERNATIVE "A” (SI-3A)

——-A

PEASTONE

WOVEN GEOTEXTILE
FILTER FABRIC
PLACED OVER GRATE

SCARIFY THE \ \ / /
FINISH GRADE
PERPEND|CULA§‘\ /
TO THE SLOPE
/
3
PLAN VIEW

WRAPPED IN
GEOTEXTILE FILTER FABRIC
(MIN 100 GAL/MIN/SQ FT)

oS

RYCB INLET FILTER ALTERNATIVE ”"B” (SI-3B)

MATERIAL: SILT SAVER OR APPROVED ALTERNATIVE

GEOTEXTILE

FILTER FABRIC

PER MANUFACTURERS
RECOMMENDATION
(MIN 100 GAL/MIN/SQ FT)

SILT SAVER HAT

6” ANCHOR TRENCH

WITH SAND WEIGHTS
IN FLAP

SILT SAVER

6” ANCHOR TRENCH
INTO GROUND

SVEN=E =

(BEFORE AND AFTER PAVING)
ALTERNATIVE INLET FILTER MUST BE USED IN AREAS THAT MAY BECOME A SAFETY HAZARD DUE TO

FLOODING OR FREEZING.

CONCRETE CURB AND GUTTER

&?’;‘L’A’LV"
DA }

\ CURB AND GUTTER INLET
\ GRATE WRAPPED IN WOVEN

GEOTEXTILE FILTER FABRIC
(MIN 100 GAL/MIN/SQ FT)

FINISHED PAVEMENT

PLAN VIEW

ALTERNATIVE “A” (SI—4A)

(BEFORE AND AFTER PAVING)
MATERIAL: CATCH—ALL, ULTRA—URBAN FILTERS,
FLOGARD +PLUS OR APPROVED ALTERNATIVE

/—CONCRI-__FE CURB AND GUTTER

FINISHED PAVEMENT

oS-

X
CURB AND GUTTER INLET

PLAN VIEW

DEFINITION SOD INLET FILTERS ARE PADS OF SOD PLACED AROUND A
STORM DRAIN INLET OR CATCH BASIN.
PURPOSE SOD INLET FILTERS ARE INSTALLED TO SLOW THE FLOW OF

WATER INTO AN INLET OR CATCH BASIN AND TO FILTER OUT
SEDIMENT IN THE PROCESS.

WHERE APPLICABLE SOD INLET FILTERS SHOULD ONLY BE USED TO HANDLE LIGHT
CONCENTRATIONS OF SEDIMENT. THEY ARE BEST USED AFTER
FINAL GRADING IS COMPLETE AND DURING THE ESTABLISHMENT

OF A VEGETATIVE COVER.

FLOW

OR USE VEGETATIVE

25" MIN.
\ BUFFER ZONE DETAIL CHART (SP—1) \

‘-

SOD

STONE FILTER (S0-2)

ZSEED AND
MULCH/

Z SOD
/

SECONDARY OVERFLOW
STRUCTURE

PRIMARY OVERFLOW
STRUCTURE

1

P
/BiR

FLARED
GRATE END—SECTION
WITH RIP—RAP

NOTE: EXTREME CARE MUST BE EXERCISED TO INSURE]
THAT THE OUTLET HOLES IN THE STANDPIPE,

DO NOT BECOME CLOGGED WITH SEDIMENT.

PLAN VIEW

BACK FILL WITH 3" WASHED
STONE, THEN CHOKE WITH
MDOT 6A STONE (NATURAL)

TEMPORARY STONE ACCESS DRIVE (SP-9)

ROADWAY

WOVEN GEOTEXTILE FABRIC RECOMMENDED

CROSS SECTION A-—A

>

1"—3" (50—75mm)
CRUSHED CONCRETE OR

ROADWAY

—

‘ 12 FT. MINIMUM ‘

INLET/CB STORM DRAIN
2% 6% 8% - VERTICAL WALL _ ss both layers together for a minimum of second. Check for total NOTE: MATERIAL IS NOT SILT FENCE MATERIAL RISER PIPE (2' OR 4’¢)
_ SECTION B B For:'nnqtlon fro)r/'n top %o bottom of material. (Do not apply heat to filter) _ —
SLOPE OF VEGETATED SLOPE SECTION A—A i SECTION A—A SECTION B—-B SECTION A—A (NOTE: NO PIT REQUIRED WHEN FRAME AND COVER OR GRATE AND COVER ARE IN PLACE.)
- LOW POINT INLET FILTER ALT. “A” (SI-2A - —
EARTH DIVERSION BERM WITH EARTH DIVERSION BERM (E—Z) GRAVEL INTERCEPTOR DIKE (SP—6) LOW POINT INLET FILTER (SI-2) ‘ 3 B ( ) SILT FENCE GRAVEL FILTER (SP 3) DITCH SEDIMENT TRAP (S0—4)
STONE OUTLET FILTER (SP—4) ALTERNATIVE INLET FILTER MUST BE USED IN AREAS THAT MAY BECOME A SAFETY HAZARD DUE TO MATERIAL: CATCH—ALL, ULTRA—URBAN FILTERS, A
UNDISTURBED FLOODING OR FREEZING. FLOGARD +PLUS OR APPROVED ALTERNATIVE SWALE TO DIRECT FLOW - —
VEGETATION ON TO THE STONE FILTER STONE FILTER MATERIAL C ]
FLOW FLOW DOWNSLOPE SIDE o - — < MDOT 6A STONE (NATURAL) L FLOW —
—_— — < QQ _— ;
SEED AND MULCH Zioe 'sLopes TTER GRADED % yd o P \ o _— — & — * -
OR SOD ON THE BERM RIGHT—-OF —WAY ™~ %, — — N C I
/ 2 NN, | CROSS SECTIONAL /7 \ \ $ —~ ~ ~ !
STONE FILTER MATERIAL: AREA OF FLOW 3105 WOVEN GEOTEXTILE e —
i ’ MDOT 64 STONE \ MDOT 22A GRAVEL / / FILTER FABRIG / N\ \ 5" % 1HHARDWOOD C ]
\ OR EQUIVALENT AT (MIN 100 GAL/MIN/SQ FT) A / / A STAKES DRIVEN — <STONE FILTER MATERiX‘L"-
2 MIN. : ——77=/// / / \ INTO GROUND 1" MIN. SILT FENCE (SP-2) [ MDOT 6A STONE - ]
= { X =77 |/ | || | | PLAN VIEW = (NATURAL) ]
-{ \ —[ ///E///f///f///f/// 1%’ TO 2 ///f///f///f//// SCARIFY THE GRADE \ ] T T — —
COMPACTED Z ZI \ 3 ON 1 OR FLATTER ?EE%EC%%%VAI-TEJO \ \ - -
EARTH GEOTEXTILE FILTER FABRIC SIDE SLOPES NO PAVEMENT \ / SCARIFY THE GRADE \ S;A;T)'i 1Sy'I%AK)I(-: ;}g’};mﬁowooo B = T = 3
CROSS — SECTION CROSS—SECTION \ N\ v GRATE THE SLOPE WHEN l INTO GROUND 1" MIN. l>
PLAN VIEW - & O - d / N / / i (100 CamingSa FLY
_ %4 L al./Min/Sq Ft.
SN T 2 P T N/ | | o® | mEE | BAREL T
e |J—— R X
- MINAPPROX. 6 _—CONCAVE WEIR \ ~— _ / 6\p//\ — % oAé\ A ' ) 2x4 R EQUAL FILTER M
] _ mow S mow S SECTION A—-A AN ~—_ / T N tay
PLAN VIEW V v o i
| V | e : 5}@3%}_% GEOTEXTILE FILTER FABRIC 18724
; FINISH (MIN 10 GAL/MIN/SQ FT) r ,
I PAVEMENT — GEOTEXTILE FILTER FABRIC FINISHED PAVEMENT FRONT VIEW 2’ MIN.
. MIN 100 GAL sQ FT STONE FILTER MATERIAL
FRONT VIEW ~——_GEOTEXTILE FABRIC | | A | | l | | | I L ! \\ ( /MIN/SQ FT) T =TT MDOT 6A STONE (NATURAL) END VIEW -
SEED AND MULCH % =W =h=n=== JH=N= === === ‘—/\;///;//// -
OR SOD ON BERM = —l [ | OVERFLOW (MUST EQUAL ITRIRTRUAS "."""'.;"I""’\"" Al
| | “ T | ‘ T T ‘ | T — =\ GRATE CAPACITY)
_ INLET FILTER INSERT
R o 2\ /== SN
T3 [0 oN 1 oR FLA'I'I'ER7 = l I GEOTEXTILE FILTER FABRIC & H W= ==
2’ SIDE SLOPES 1" MIN. R 6" x 6”
e L PLAN VIEW / SECTION A-—A GEOTEXTILE FILTER 5 ANCHOR TRENCH —
UNDISTURBED VEGETATION _~ STABILIZED AREA L s &’?ﬁ’ foo GAL/MIN/SQ FT) _L > VERTICAL WAL SECTION A—A
ISOMETRIC VIEW PLAN VIEW ~~ "ON DOWN SLOPE SIDE —PLACE GEOTEXTILE FABRIC UNDER STONE WITH 6 INCH MIN. OVERLAP AND TRENCHED IN 6 INCH MIN. PROFILE VIEW CROSS SECTION NOTE:
—FOR SLOPE AND/OR CHANNEL PROTECTION SEE OTHER BMP'S ON THIS SHEET OR IN FOR SLOPE AND/OR CHANNEL PROTECTION SEE OTHER BMP’'S ON THE SHEET OR IN
—PLACE GEOTEXTILE FABRIC UNDER STONE WITH 6 INCH MIN. OVERLAP AND TRENCHED IN 6 INCH MIN. THE WRC SOIL EROSION MANUAL. —PLACE GEOTEXTILE FABRIC UNDER STONE WITH 6 INCH MIN. OVERLAP AND TRENCHED IN 6 INCH MIN. | THE WRC SOIL EROSION MANUAL.
CURB AND GUTTER INLET FILTER .
CURB AND GUTTER INLET FILTER (SI—4—) SOD INLET FILTER (SI-1) TEMPORARY DETENTION BASIN OUTLET SURFACE ROUGHENING NOTE:

AND
SCARIFICATION (E-8)

THIS IS AN EASY AND ECONOMICAL WAY TO REDUCE SOIL EROSION. IT IS SIMPLY THE PLACING OF
HORIZONTAL GROOVES IN A SLOPE PERPENDICULAR TO THE FLOW OF RUNOFF. THIS CAN BE DONE BY
EITHER DISC HARROWING, BACK BLADING OR JUST RUNNING THE TREADS OF A CRAWLER TRACTOR
PERPENDICULAR TO THE SLOPE AS SHOWN BELOW.

UNDISTURBED VEGETATION

DIVERSION

PIN
PROPOSED/FINISHED PAVEMENT
\ SMEnzmamen / / SEED AND MULCH CRUSHED LIMESTONE AND
= PROPOSED/FINISHED PAVEMENT 4 L 5 — PRIMARY OVERFLOW SECONDARY OVERFLOW STRUCTURE MIN. 67 (150mm) THICK : SEDIMENTATION CONTROL
= IENETENTS OVERFLOW (o] %g® . @ e e e to-0.00@ STRUCTURE ’ y Y DOZER TREADS
/:_ ‘\g : . ?. . .. . . .. o . . O. ° .'.,_. ,'. = RESTRICTED CREATE GROOVES DETAI LS
Mo e .0 e s e 0 e (MUST EQUAL 0’0 . 34 ORIFICE PERPENDICULAR 1O * SO
A\l °1 '@ . 0@l Tl ¢ e c®egme  ef GRATE CAPACITY) —— [ 11 ] DESIGNED BASIN ELEVATION P v = SLOPE DIRECTION . [REVISION BLOCK
= \ L A S °. 0.. g ° L3 1—YR STORM ELEVATION Data Source / Source Date: N/A
R\ J~ — e Data Sour
= sr / B ';_:‘_ _ . Rev.|Rev. Rev. Description:
-1 a, SUB—BASE 1|.1. < No.: | By: Date:
4 ' :\\‘< ,'_.-"4' 54 1|3— RIS == | L 1 Iz 3-22-07 |PROPOSED DETAIL EDITS
1. ' ] T SLOPE 26
[ l: SUB—BASE ™ INLET FILTER INSERT et g FLow 2 | iz 2-26-09 | STANDARDS COMMITTEE A“PIjROVAL/NAME CHANGES
i ] : BOTTOM OF BASIN - 50 FT. MINIMUM OR TO THE BUILDING ENVELOPE 3 [ ps | 32511 [SILTFENGE ALTERNATIVE "A" DETALL (SP-2A) ADDED
.ii.' 4 [ PR 7 I 1 4 DS 4-16-13 STANDARDS COMMITTEE APPROVAL / NOTE CHANGES
: e - THE OUTLET HOLES MUST BE PLACED AT THE
- , GEOTEXTILE FILTER FABRIC 1" SUMP BOTTOM OF THE BASIN AND THEIR CAPACITY ORIG. DATE: 01/01/01
_ o. GEOTEXTILE FILTER FABRIC : (MIN 100 GAL/MIN/SQ FT) CONGRETE BASEX MUST BE SUCH THAT A PERIOD OF AT LEAST 48 PLAN VIEW ‘ WRC ONE PUBLIC WORKS DRIVE, BLDG 95 WEST
- (MIN 100 GAL/MIN/SQ FT) SECTION A—A ISOMETRIC VIEW HOURS WiLL BE REQUIRED TO OUTLET A 1-YEAR PLAN VIEW UNVEGETATED SLOPE SHOULD BE TEMPORARILY SCALE: NONE 48328-1907
1SOMBIRIC VIKW RESOURCES COMMISSIONER’S SEDIMENT BASIN SCARIFIED TO MINIMIZE RUNOFF VELOCITIES .
SECTION A-—A FoR NUMBER OF UL HOLES DESIGNED BY: WRC |WATER RESOURCES COMMISSIONER .
PROFILE VIEW DESlon o O R SHEET NG
NOTE: NOT TO SCALE DRAWN BY: Mapping 1 Of 1

WHILE PERFORMING WORK INVOLVING GROUNDS MAINTENANCE
AND/OR THE CONSTRUCTION/MAINTENANCE OF ANY
INFRASTRUCTURE, INCLUDING ROADS, WATER MAINS,

SANITARY SEWERS, STORM DRAINS AND STORM WATER BEST

MANAGEMENT PRACTICES (BMPS), CONTRACTORS SHALL
MINIMIZE POLLUTION FROM STORM WATER RUNOFF THAT CAN
AFFECT WATER QUALITY RELATED TO WORK ACTIVITIES.
POLLUTANTS THAT COULD IMPAIR WATER QUALITY MAY
INCLUDE FUEL, GREASE AND OIL, NUTRIENTS, BACTERIA AND
PATHOGENS, LITTER AND DEBRIS, AND SOIL EROSION AND

SEDIMENTATION. APPLICABLE BMPS SHALL BE IMPLEMENTED

BY THE CONTRACTOR TO THE MAXIMUM EXTENT PRACTICABLE
TO PROTECT WATER QUALITY AND WILDLIFE HABITAT.

Plotfile Name: GISQtrs.ctb

SOIL EROSION




