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PUBLIC NOTICE 
REQUEST FOR PERMISSION TO ALTER A 

U.S. ARMY CORPS OF ENGINEERS PROJECT UNDER SECTION 408 
 
TITLE: County of Sussex, Delaware – PS 202 Interconnect Project - Installation of Sanitary 
Sewer Force Main via Horizontal Directional Drilling beneath the Lewes and Rehoboth Canal 
Federal Navigation Channel. 
 
PUBLIC NOTICE IDENTIFICATION NUMBER: NAP-2020-00066-85 
 
PUBLIC NOTICE COMMENT PERIOD: 
 
Begins: 21 February 2020 

 
Expires: 22 March 2020 
 
Interested parties are hereby notified that an application has been received for a Department 
of the Army Section 408 permission for certain work at or near a federal project of the United 
States, as described below and shown on attached figures.  Written comments are being 
solicited from anyone having an interest in the requested alteration.  Comments will become 
part of the U.S. Army Corps of Engineers’ (USACE’s) administrative record and will be 
considered in determining whether to approve the request.  Comments supporting, opposing, 
or identifying concerns that should be considered by the USACE in its decision process are 
all welcome.   
 
This public notice is not a paid advertisement and is for public information only.  Issuance of 
this notice does not imply USACE endorsement of the project as described. 
 

1. REQUESTER:  In compliance with 33 USC 408 (Section 14 of the Rivers and Harbors 
Act of 1899; hereinafter Section 408), the County of Sussex, Delaware has requested 
permission to install, via the Horizontal Directional Drilling (HDD) method, one (1) sanitary 
sewer force main beneath the Lewes and Rehoboth Federal Navigation Channel. 
 
2. LOCATION:  The proposed project is located immediately south of the Route 1 road 
crossing in Rehoboth Beach, Sussex County, Delaware; at approximate coordinates: 
38.708242°N, 75.093262°W (NAD 83). 
 
3. LOCATION MAP(S)/DRAWING(S): See attached Drawings. 
 
4. REQUESTER’S PROPOSED ACTION: Install, via the HDD method, one (1) 
approximately 1,025.0-foot long, 8.0-inch-diameter, sanitary sewer force main to 
approximately 25.0-feet beneath the existing floor of the Lewes and Rehoboth Canal 
Federal Navigation Channel from upland entry and exit pits.
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5. REGULATORY AUTHORITY: This request will be reviewed according to the provisions 
of Section 14 of the Rivers and Harbors Act of 1899 (33 U.S.C. 408).  A requestor has the 
responsibility to acquire all other permissions or authorizations required by federal, state, 
and local laws or regulations, including any required permits from the USACE Regulatory 
Program under Section 10 of the Rivers and Harbors Act of 1899 (33 USC 403), Section 
404 of the Clean Water Act (33 USC Section 1344) and/or Section 103 of the Marine 
Protection, Research and Sanctuaries Act of 1972 (33 USC 1413).  Any Section 10/404/103 
permit decision associated with the proposed alteration is separate from and will not be 
included in the Section 408 permission decision. An approval under Section 408 does not 
grant any property rights or exclusive privileges nor does it authorize any injury to the 
property or rights of others. 
 
6. ENVIRONMENTAL COMPLIANCE: A decision on a Section 408 request is a federal 
action, and therefore subject to the National Environmental Policy Act (NEPA) and other 
environmental compliance requirements. While ensuring compliance is the responsibility of 
USACE, the requester is providing all information that the Philadelphia District identifies as 
necessary to satisfy all applicable federal laws, executive orders, regulations, policies, and 
ordinances. Based on information provided by the applicant to date, current Corps 
regulations governing NEPA implementation, and/or the contents of existing NEPA 
documentation if available, it is likely that the proposed action will be determined to be 
categorically excluded from the need to prepare an Environmental Assessment (EA) or 
Environmental Impact Statement (EIS). This determination will be finalized following 
completion of agency coordination and prior to issuance of the Section 408 Permission 
Decision.  
 
7. EVALUATION: As part of its evaluation, USACE will first make a determination that the 
submittal from the requestor is complete.  The Philadelphia District is working closely with 
the requestor to ensure that all required technical plans, maps, drawings, and specifications 
are provided and are complete. Once the package is complete, a District-led review will be 
conducted to determine, in accordance with Engineering Circular (EC) 1165-2-216, whether 
the proposed alteration will impair the usefulness of the USACE Project or be injurious to 
the public interest, as follows: 
 

A. Impair the Usefulness of the Project Determination. The Philadelphia District’s 
Section 408 review team will determine if the proposed alteration will limit the ability 
of the federally authorized project to function as authorized, or will compromise or 
change any authorized project conditions, purposes or outputs.   
 

B. Injurious to the Public Interest Determination.  Proposed alterations will be 
reviewed to determine the probable impacts, including cumulative impacts, on the 
public interest. Evaluation of the probable impacts that the proposed alteration to 
the USACE project may have on the public interest requires a careful weighing of 
all those factors that are relevant in each particular case.  Factors that may be 
relevant to the public interest depend upon the type of USACE project being altered 
and may include, but are not limited to, such things as conservation, economic 
development, historic properties, cultural resources, environmental impacts, water 
supply, water quality, flood hazards, floodplains, residual risk, induced damages, 
navigation, shore erosion or accretion, and recreation. The decision whether to 
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approve an alteration will be determined by the consideration of whether benefits 
are commensurate with risks. If the potential detriments are found to outweigh the 
potential benefits, then it may be determined that the proposed alteration is 
injurious to the public interest. 

 
8. SOLICITATION OF COMMENTS:  The USACE is soliciting comments from the public; 
federal, state, and local agencies and officials; Indian Tribes; and other interested parties in 
order to consider and evaluate the impacts of the proposed activity.  Any comments received 
will be considered by USACE to determine whether to issue, modify, condition, or deny a 
permission for this proposal.  To make this decision, comments are used to assess impacts 
on endangered species, historic properties, water quality, general environmental effects, and 
other public interest factors listed above. Comments are considered in making a final 
determination whether the proposed action will be categorically excluded from the need to 
prepare further NEPA documentation.  Comments are also used to determine the need for a 
public hearing and to determine the overall public interest of the proposed activity. 
 

A. It should be noted that materials submitted as part of the Section 408 request 
become part of the public record and are thus available to the general public under 
the procedures of the Freedom of Information Act (FOIA).  Individuals may submit a 
written request to the Philadelphia District Corps of Engineers, Office of Counsel to 
obtain copies of said materials under the FOIA. 

 
B. It is presumed that all parties viewing this notice will wish to respond to this public 

notice; therefore, a lack of response will be interpreted as meaning that there is no 
objection to the project as described. 

 
9. COMMENT SUBMISSION AND ADDITIONAL INFORMATION: Written comments on 
the described work should reference the USACE Public Notice Identification Number found 
on the first page of this notice. Comments must reach this office no later than the stated 
expiration date of the Public Notice to become part of the record and be considered in the 
decision. Comments or requests for additional information should be mailed or emailed to 
the following address: 
 

Email: JuanCarlos.Corona@usace.army.mil 
Mailing Address: 
U.S. Army Corps of Engineers 
Philadelphia District 
ATTN: Juan Carlos Corona 
7th Floor 
100 Penn Square East 
Philadelphia, PA 19107-3390 

mailto:JuanCarlos.Corona@usace.army.mil
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GENERAL CONSTRUCTION NOTES:

1. SURVEY INFORMATION AS DEVELOPED BY DAVIS, BOWEN, AND FRIEDEL INC.  AERIAL IMAGERY FROM
DELAWARE ENVIRONMENTAL MONITORING & ANALYSIS CENTER.

2. THE CONTRACTOR SHALL NOTIFY "MISS UTILITY OF DELMARVA / 811" FOR UTILITY MARKING AND
LOCATIONS PRIOR TO COMMENCING WORK.

3. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND FURNISH COPIES TO THE OWNER
PRIOR TO COMMENCING WORK.

4. THE CONTRACTORS WORK AREA SHALL BE CONFINED TO THE LIMITS OF THE RIGHT-OF-WAYS AND
EASEMENTS. THE CONTRACTOR SHALL OBTAIN ANY ADDITIONAL EASEMENTS OR WORK RELEASES
SHOULD THE CONTRACTOR REQUIRE ADDITIONAL AREA TO ACCOMMODATE HIS OPERATIONS.

5. THE CONTRACTOR SHALL PROVIDE MAINTENANCE AND PROTECTION OF TRAFFIC IN ACCORDANCE
WITH THE DELAWARE DOT STANDARDS.

6. THE LOCATIONS AND DEPTHS OF EXISTING UNDERGROUND UTILITIES AS SHOWN ON THE PLANS AND
PROFILES ARE APPROXIMATE. OTHER UNDERGROUND UTILITIES NOT SHOWN MAY BE
ENCOUNTERED. FOR OPEN CUT THE CONTRACTOR SHALL EXCAVATE (SOFT DIG) IN ADVANCE OF
THE PIPE LAYING OPERATION AND EXPOSE ALL EXISTING UNDERGROUND UTILITIES TO PREVENT
DAMAGE DURING CONSTRUCTION AND TO DETERMINE REQUIRED CHANGES IN GRADE NECESSARY
TO INSTALL THE FORCEMAIN TO AVOID CONFLICTS. ALL EXCAVATIONS SHALL BE RESTORED PER
DETAIL 1 ON C005.

7. THE CONTRACTOR SHALL INSTALL THOSE MEASURES REQUIRED TO LIMIT EROSION OF AREAS
DISTURBED BY THE WORK. CLEARING SHALL BE PERFORMED ON AN AS NEEDED BASIS, PHASED TO
REDUCE EROSION POTENTIAL AND VISUAL IMPACT.

8. BLASTING WILL NOT BE PERMITTED.

9. THE CONTRACTOR SHALL HAVE ALL EQUIPMENT, MANPOWER, AND MATERIALS REQUIRED ON SITE
AND READY FOR USE PRIOR TO COMMENCING ANY SHUT-DOWN OR REMOVING ANY EXISTING
FACILITIES FROM SERVICE. THE CONTRACTOR SHALL NOTIFY ALL AFFECTED CUSTOMER OF ANY
SHUT-DOWN AT LEAST 48 HOURS IN ADVANCE. ANY SHUT-DOWNS SHALL BE LIMITED TO 4
CONSECUTIVE HOURS. IT MAY BE NECESSARY TO SCHEDULE SHUT-DOWNS AT NIGHT, WEEKENDS,
OR OTHER OFF HOURS SO AS TO NOT AFFECT SCHOOLS, BUSINESSES OR OTHER CUSTOMERS, AS
DETERMINED BY THE OWNER. SHUT-DOWN REQUESTS SHALL BE SUBMITTED TO THE OWNER A
MINIMUM OF 5 BUSINESS DAYS IN ADVANCE OF THE REQUESTED SHUT-DOWN DATE.

10. THE CONTRACTOR SHALL NOTIFY THE OWNER OF ANY UTILITY POLE IN ADVANCE OF ANY
EXCAVATION WORK THAT WILL TAKE PLACE WITHIN 5'-0" OF THE UTILITY POLE. THE CONTRACTOR
SHALL INCLUDE THE COST OF TEMPORARY POLE SUPPORT IN THE APPROPRIATE BID ITEM. WHERE
UTILITY POLES ARE REQUIRED TO BE SUPPORTED DURING CONSTRUCTION, THE CONTRACTOR
SHALL MAKE ALL NECESSARY ARRANGEMENTS WITH THE UTILITY COMPANY.

11. IF MATERIALS ARE ENCOUNTERED DURING THE CONSTRUCTION THAT ARE SUSPECTED OF BEING
CONTAMINATED,  THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE DELAWARE DEC FOR
DIRECTION REGARDING TESTING, SEPARATION, CONTAINMENT AND DISPOSAL PROCEDURES.

12. THE CONTRACTOR SHALL COLD PATCH ALL TRENCH EXCAVATIONS IN TRAVELED AREA INCLUDING
ROADS, DRIVEWAYS, SIDEWALKS AND PARKING AREAS.

13. THE CONTRACTOR SHALL NOT RESTRICT SCHOOL BUS ACCESS OR ANY EMERGENCY VEHICLES.

14. THE USE OF EXISTING FIRE HYDRANTS FOR ANY REASON IS PROHIBITED WITHOUT PRIOR APPROVAL
OF THE OWNER.

15. THE CONTRACTOR SHALL BE PRESENT AND ASSIST IN THE FINAL WALK INSPECTION. THE
CONTRACTOR SHALL PROVIDE SUFFICIENT PERSONNEL AND EQUIPMENT TO DEMONSTRATE TO THE
ENGINEER THAT ALL VALVES OPERATE AS REQUIRED.

CIVIL CONSTRUCTION NOTES

1. PIPE, FITTINGS, AND APPURTENANCES

a. ALL PRESSURE SEWER PIPING SHALL BE PVC (DR-18) OR HDPE (PE 4170 DR-11) CONFORMING TO ASTM
A-1748 AND ASTM D-2241 FOR PVC AND ASTM D-3350 (CELL CLASSIFICATION OF 345444C) AND AWWA C906
FOR HDPE, LATEST REVISIONS. PVC PIPING SHALL HAVE BELL AND SPIGOT RUBBER GASKET JOINTS AND
HDPE PIPING SHALL HAVE BUTT FUSION JOINTS.

b. WHEN TRANSFERRING FROM HDPE PIPE TO ANOTHER MATERIAL, PIPE FLEX-RESTRAINTS ARE REQUIRED.
AN ELECTROFUSION FLEX RESTRAINT BY CENTRAL PLASTICS, OR EQUAL, SHALL BE USED WITH A
CONCRETE ANCHOR BLOCK TO PREVENT PULL OUTS FROM EXPANSION OF HDPE PIPE.

c. VALVES SHALL BE PLUG VALVES WITH MECHANICAL JOINT ENDS, 2-INCH SQUARE OPERATING NUT,
NON-RISING STEMS, SUITABLE FOR BURIED SERVICE, AND CONFORM TO ASTM A126 CL B, AWWA C111
(ANSI A21.11), AND AWWA C504 SPECIFICATIONS, LATEST REVISIONS, BY PRATT OR APPROVED EQUAL .
EACH VALVE SHALL BE INSTALLED WITH A CAST IRON TWO-PIECE SCREW TYPE VALVE BOX AND COVER.

d. COMBINATION AIR VALVES SHALL BE SINGLE BODY DESIGN AND SHALL PROVIDE BOTH AIR RELEASE AND
AIR/VACUUM VALVE FUNCTIONS. VALVE SHALL HAVE A DESIGN WORKING PRESSURE OF 150 PSI AND A
MAXIMUM FLUID TEMPERATURE OF 180° F. AIR RELEASE SHALL BE BY DUAL-RANGE VENTING WITH A 5/16"
SELF-ADJUSTING ORIFICE. FRACTIONAL AIR RELEASE ORIFICE MUST BE CAPABLE OF RELEASING 140 SCFM
OF AIR AT 150 PSI PRESSURE DIFFERENTIAL. VALVE SHALL CLOSE TIGHTLY AT PRESSURES BETWEEN 2
AND 150 PSI WITHOUT LEAKING. THE AIR/VACUUM INLET AND OUTLET AREAS SHALL MEET FLOW AREA
REQUIREMENTS SET FORTH IN AWWA C512. VALVE SHALL BE AN ASU COMBINATION AIR VALVE BY DEZURIK
OR EQUAL.

e. PVC AND HDPE PRESSURE PIPE SHALL HAVE A MAGNETIC TAPE MARKER LAID DIRECTLY ABOVE THE FULL
LENGTH OF THE PIPE APPROXIMATELY 18-INCH BELOW GRADE.  THE MAGNETIC TAPE SHALL BE GREEN
AND LABELED "SANITARY SEWER".

f. FITTINGS SHALL BE DI MECHANICAL JOINT PUSH-ON FITTING CONFORMING TO AWWA C104 AND AWWA
C153 OF THE SAME PRESSURE CLASS AS THE ADJACENT PIPING.  ALL PIPE JOINTS ON EITHER SIDE OF THE
FITTING SHALL BE MECHANICALLY RESTRAINED TO THE LENGTH SHOWN ON DETAIL 7 AND HAVE A
CONCRETE THRUST BLOCK MEETING THE REQUIREMENTS OF DETAILS 8 AND 9.  RODDING IS NOT
ALLOWED ON THIS PROJECT.

g. COATINGS AND LININGS FOR DUCTILE IRON JOINT PIPE AND FITTINGS:

1. LINED WITH A BITUMINOUS SEAL COATED CEMENT-MORTAR LINING IN ACCORDANCE WITH AWWA C104,
DOUBLE THICKNESS.

2. COATED ON THE OUTSIDE WITH A BITUMINOUS COATING, APPROXIMATELY ONE MILLIMETER THICK.
FITTINGS MAY BE LINED WITH AN NSF/ANSI STANDARD 61 APPROVED FUSION BONDED EPOXY MEETING THE
APPLICABLE SECTIONS OF AWWA C116.

h.  POLYETHYLENE ENCASEMENT FOR DUCTILE IRON PIPE AND FITTINGS:

3. POLYETHYLENE ENCASEMENT SHALL BE USED FOR DUCTILE IRON PIPE AND FITTINGS AND ON DUCTILE
IRON FITTINGS WHEN USING PVC PIPE, CONFORMING TO AWWA SPECIFICATION C105.

4. POLYETHYLENE FILM CONFORMING TO THE FOLLOWING REQUIREMENTS OF ASTM STANDARD
SPECIFICATION D1248 - POLYETHYLENE PLASTICS MOLDING AND EXTRUSION MATERIALS.

5. TENSILE STRENGTH OF 1,200 PSI MINIMUM AND SHALL ALLOW ELONGATION OF 300 PERCENT MINIMUM AND
HAVE A DIELECTRIC STRENGTH OF 800 V/MIL THICKNESS MINIMUM.

6. MINIMUM NOMINAL THICKNESS OF 0.008 IN (8 MILS). THE MINUS TOLERANCE OF THICKNESS SHALL NOT
EXCEED 10 PERCENT OF THE NOMINAL THICKNESS.

7. TAPE REQUIRED TO COMPLETE THE INSTALLATION SHALL BE 2 INCHES WIDE, PLASTIC BACKED ADHESIVE
TAPE SUCH AS POLYKEN #900, SCOTCHRAP #50 OR APPROVED EQUAL.

i. NUTS AND BOLTS SHALL HAVE A FLUOROCARBON SC-1 COATING. T-BOLTS SHALL BE HEAT TREATED
DUCTILE IRON MATERIAL WITH A MINIMUM OF 65,000 PSI TENSILE STRENGTH AND 45,000 PSI YIELD
STRENGTH MEETING ANSI/AWWA C111/A21-95.

j. CORRUGATED POLYETHYLENE PIPE FOR STORM SEWERS SHALL BE MANUFACTURED OF VIRGIN PE
COMPOUNDS, WHICH CONFORM TO THE REQUIREMENTS OF TYPE 111, CATEGORY "4 OR 5," GRADE P33,
CLASS C; OR GRADE P34, CLASS C IN ACCORDANCE WITH LATEST REVISION OF ASTM D1248. PIPE
STIFFNESS OF 12-INCH SIZE PIPE AT 5 PERCENT DEFLECTION SHALL BE 45 PSI, 18-INCH SIZE PIPE AT 5
PERCENT DEFLECTION SHALL BE 40 PSI, AND 36-INCH SIZE PIPE AT 5 PERCENT DEFLECTION SHALL BE 22
PSI.

2. OPEN-CUT INSTALLATION

a. THE CONTRACTOR SHALL CONFORM TO MANUFACTURER'S INSTRUCTIONS AND TO APPLICABLE CODES
AND STANDARDS.

b. UTILITIES SHOWN ON THE DRAWINGS AND BEING CROSSED BY THE PROPOSED PIPELINE HAVE BEEN
NOTED WITH THE TEST PIT SYMBOL.  TEST PITS SHALL BE EXCAVATED (SOFT DIG) TO EXPOSE THE UTILITY
IN QUESTION IN ADVANCE OF LAYING OPERATIONS SO THAT, IF MINOR ADJUSTMENTS TO LINE AND
GRADES MUST BE MADE DUE TO INTERFERENCE FROM THESE UTILITIES, SAID CHANGES CAN BE MADE IN
ADVANCE OF THE WORK.

c. EXCAVATION FOR STRUCTURES AND PIPELINES SHALL BE OPEN EXCAVATIONS, SHORED AND BRACED
WHERE NECESSARY TO PREVENT TO PREVENT DAMAGE OR INJURY TO WORKMEN, PUBLIC, STRUCTURES,
AND PIPELINES, AND SHALL BE IN ACCORDANCE WITH ALL LOCAL, STATE, FEDERAL, AND OSHA
REGULATIONS AND REQUIREMENTS.  PROVIDE SHEETING, SHORING, AND BRACING OR MOVEABLE TRENCH
BOXES AND SHEETING WHEN GROUND CONDITIONS REQUIRED TRENCH SUPPORT.

d. TRENCHES SHALL BE EXCAVATED TO THE LIMITS SHOWN ON THE PLANS.  TRENCH BOTTOMS SHALL BE
FIRM, STABLE, AND UNIFORM TO SUPPORT THE FULL LENGTH OF PIPE SECTIONS.  TRENCH BOTTOMS
CONTAINING UNSUITABLE MATERIALS SHALL BE OVER EXCAVATED TO REMOVE ALL UNSUITABLE
MATERIAL AND SHALL BE BACKFILLED WITH COMPACTED SELECT BACKFILL MATERIAL.

e. PROVIDE ALL SUITABLE MEANS TO CONTROL GROUNDWATER INFILTRATION INTO OPEN EXCAVATIONS.
PROVIDE PUMPS, WELL POINTS, OR OTHER MEANS NECESSARY TO MAINTAIN TRENCHES IN A DRY AND
STABLE CONDITION.

f. THE PIPE, STRUCTURES, AND APPURTENANCES SHALL BE INSTALLED TO CONFORM TO THE LOCATION
SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.  EACH PIPE, FITTING, AND STRUCTURE SHALL
BE KEEP CLEAN AND FREE FROM ALL DIRT AND DEBRIS AND SHALL BE BEDDED THROUGHOUT ITS LENGTH.
PIPE BEDDING AND ENCASEMENT MATERIAL SHALL BE COMPACTED SAND CONFORMING TO LATEST
REVISION OF ASTM C136.

g. SELECT BACKFILL MATERIAL SHALL BE INSTALLED AND COMPACTED UNDER ALL CRUSH STONE
DRIVEWAYS, PARKING AREAS, SIDEWALKS, SHOWN ON THE PLANS, OR OTHER AREAS AS DIRECTED BY
THE ENGINEER.  SELECT BACKFILL MATERIAL SHALL CRUSHER RUN INSTALLED TO SUB-GRADE.  SELECT
BACKFILL MATERIAL SHALL BE INSTALLED TO A LIMIT OF 5 FEET OUTSIDE THE EDGE OF DRIVEWAYS,
SIDEWALKS, OR PARKING AREAS.

h. EXCAVATED MATERIALS SHALL BE REMOVED FROM THE PIPE TRENCH AND STOCKPILED AT A LOCATION
NEAR THE TRENCH FOR USE AS GENERAL BACKFILL MATERIAL.  THIS MATERIAL MAY BE USED AS BACKFILL
PROVIDED IT DOES NOT CONTAIN BOULDERS, FROZEN CLUMPS, ROCK, OR OTHER MATERIALS WHICH
COULD CAUSE DAMAGE TO THE PIPE.  ALL BACKFILL MATERIALS SHALL BE COMPACTED WITH MECHANICAL
TAMPERS IN ORDER TO OBTAIN A UNIFORM, COMPACTED TRENCH.

i. THE MINIMUM DENSITY FOR GENERAL BACKFILL SHALL BE 95 PERCENT OF MAXIMUM DENSITY OBTAINED IN
THE LABORATORY IN ACCORDANCE WITH THE LATEST REVISION OF ASTM D1577.

j. CORE DRILLING OF EXISTING MANHOLES OR EXISTING STRUCTURES SHALL BE COMPLETED USING
EQUIPMENT SUITABLE FOR THE USE INTENDED.  DRILLING MACHINES SHALL BE CAPABLE OF CUTTING
THROUGH CONCRETE WALLS AND REINFORCED STEEL LEAVING A SMOOTH OPENING FOR INSTALLATION
OF PROPOSED PIPING.  PIPING SHALL BE INSTALLED THROUGH THE WALL OPENING AND A MECHANICAL
SEAL, THUNDERLINE LINK SEAL OR EQUAL, INSTALLED TO SEAL OPENING BETWEEN PIPE AND WALL.
AFTER INSTALLATION OF MECHANICAL SEAL, GROUT REMAINING OPENING ON WALL WITH HYDRAULIC
CEMENT GROUT.

3. HORIZONTAL DIRECTIONAL DRILLING (HDD) INSTALLATION

a. FOR HDD INSTALLATION THE CONTRACTOR SHALL ADHERE TO THE HORIZONTAL DIRECTIONAL DRILLING
UTILITY CONSTRUCTION NOTES ON G004.

4. TESTING PROCEDURES

a. IT IS IMPERATIVE THAT ALL SEWERS AND APPURTENANT STRUCTURES BE CONSTRUCTED AS WATERTIGHT
AS PRACTICABLE. AFTER BACKFILLING AND PRIOR TO FINAL ACCEPTANCE OF THE PROJECT, THE
FOLLOWING THREE PROCEDURES SHALL BE PERFORMED ON ALL NEW SEWERS:

1. INITIAL FLUSHING

a. CONTRACTOR SHALL FILL AND FLUSH NEW PIPELINE TO REMOVE DIRT AND MISCELLANEOUS DEBRIS FROM
THE INSIDE OF THE PIPING SYSTEM. CONTRACTOR IS RESPONSIBLE FOR PROVIDING A WATER SOURCE
FOR FILLING AND FLUSHING AS WELL AS REMOVING ALL ENTRAPPED AIR.

b. FLUSHING MUST HAVE SUFFICIENT FLOWRATE TO ACHIEVE A FLUID VELOCITY OF 2.5 FEET PER SECOND
INSIDE THE PIPELINE.

c. CONTRACTOR SHALL OPEN AND CLOSE VALVES SEVERAL TIMES UNDER EXPECTED LINE PRESSURE TO
FLUSH FOREIGN MATERIAL OUT OF THE VALVES AND PIPELINES.

d. FLUSHING SHALL CONTINUE UNTIL THREE PIPE VOLUMES HAVE PASSED THROUGH THE NEW PIPELINE AND
THE WATER APPEARS SEDIMENT FREE.

2. PRESSURE TESTING

a. PRESSURE TEST APPARATUS SHALL BE INSTALLED, AS SHOWN ON THE DRAWINGS, AT THE LOWEST POINT
IN THE LINE AND SHALL BE TESTED AT A PRESSURE OF 120 PSI AS OUTLINED HEREIN. PRESSURE GAUGE
SHALL HAVE MARKINGS AT NO GREATER THAN 2 PSI INCREMENTS AND BE IN GOOD WORKING CONDITION
AND MUST BE DEMONSTRATED TO BE ACCURATE TO THE ENGINEER PRIOR TO ANY TESTING.

b. TEST PRESSURE SHALL BE HELD ON THE PIPELINE FOR A PERIOD OF TWO (2) HOURS, UNLESS A LONGER
PERIOD IS REQUESTED BY THE ENGINEER. PRESSURE SHALL NOT FLUCTUATE BY MORE THAN 5 PSI
DURING TESTING. IF THE PRESSURE DROP IS 3 PSI OR GREATER BUT LESS THAN 5 PSI IN 2 HOURS, THE
CONTRACTOR SHALL CONTINUE THE TEST FOR ANOTHER TWO (2) HOURS.  IF THE PRESSURE DROP OVER
THE FOUR (4) HOUR PERIOD IS GREATER THAN 5 PSI, THE TEST FAILED AND MUST BE REPEATED AFTER
THE CAUSE OF THE LEAKAGE IS EXPLORED AND THE NECESSARY REPAIRS HAVE BEEN MADE.

c. THE PRESSURE LOSS RECORDED OVER THE 2- OR 4-HOUR TEST MUST BE ACCEPTABLE TO THE OWNER,
ENGINEER, AND ANY OTHER GOVERNING BODY FOR FINAL HYDROSTATIC TESTING APPROVAL TO BE
GIVEN.

3. LEAKAGE TESTING

a. THE LEAKAGE TEST SHALL BE CONDUCTED CONCURRENTLY WITH THE PRESSURE TEST.

b. THE RATE OF LEAKAGE SHALL BE DETERMINED AT 15-MINUTE INTERVALS BY MEANS OF VOLUMETRIC
MEASUREMENT OF THE MAKEUP WATER ADDED TO MAINTAIN THE TEST PRESSURE. THE TEST SHALL
PROCEED UNTIL THE RATE OF LEAKAGE HAS STABILIZED OR IS DECREASING BELOW AN ALLOWABLE
VALUE, FOR THREE CONSECUTIVE 15-MINUTE INTERVALS. AFTER THIS, THE TEST PRESSURE SHALL BE
MAINTAINED FOR AT LEAST ANOTHER 15 MINUTES.

c. THE LEAKAGE FOR PRESSURE PIPELINES SHALL NOT EXCEED THE FOLLOWING ALLOWABLE RATES IN
GALLONS PER HOUR PER 1,000 FEET OF PIPE AT THE TEST PRESSURE SPECIFIED UNDER ITEM 3.A.2
ABOVE:

PIPE
DIAMETER PIPE
MATERIAL ALLOWABLE LEAKAGE
8-INCH PVC/DI/HDPE 0.59

d. REGARDLESS OF THE ABOVE ALLOWABLE(S), ANY VISIBLE LEAKS SHALL BE PERMANENTLY STOPPED.

e. THE CONTRACTOR SHALL PROVIDE A METER CERTIFIED WITHIN THE LAST YEAR OR A SOURCE-WATER
TANK/BARREL OF SMALL ENOUGH CROSS SECTION SO THAT MEASURABLE CHANGES IN WATER DEPTH
CAN BE ACCURATELY RECORDED. IF THE CHANGE IN WATER DEPTH CANNOT BE PROPERLY MEASURED,
THE ENGINEER MAY REQUIRE THE TEST TO BE RUN MORE THAN 2 HOURS UNTIL AN ACCURATE DEPTH
CHANGE CAN BE RECORDED AND THE ENGINEER IS SATISFIED WITH THE RESULTS.

f. THE LEAKAGE VOLUME RECORDED OVER THE 2- OR 4-HOUR TEST MUST BE ACCEPTABLE TO THE OWNER,
ENGINEER, AND OTHER GOVERNING BODIES FOR FINAL PIPELINE APPROVAL TO BE GIVEN.

1. LINED WITH A BITUMINOUS SEAL COATED CEMENT-MORTAR LINING IN ACCORDANCE WITH AWWA
C104, DOUBLE THICKNESS.

2. COATED ON THE OUTSIDE WITH A BITUMINOUS COATING, APPROXIMATELY ONE MILLIMETER THICK.
FITTINGS MAY BE LINED WITH AN NSF/ANSI STANDARD 61 APPROVED FUSION BONDED EPOXY
MEETING THE APPLICABLE SECTIONS OF AWWA C116.

1. POLYETHYLENE ENCASEMENT SHALL BE USED FOR DUCTILE IRON PIPE AND FITTINGS AND ON DUCTILE
IRON FITTINGS WHEN USING PVC PIPE, CONFORMING TO AWWA SPECIFICATION C105.

2. POLYETHYLENE FILM CONFORMING TO THE FOLLOWING REQUIREMENTS OF ASTM STANDARD
SPECIFICATION D1248 - POLYETHYLENE PLASTICS MOLDING AND EXTRUSION MATERIALS.

3. TENSILE STRENGTH OF 1,200 PSI MINIMUM AND SHALL ALLOW ELONGATION OF 300 PERCENT MINIMUM
AND HAVE A DIELECTRIC STRENGTH OF 800 V/MIL THICKNESS MINIMUM.

4. MINIMUM NOMINAL THICKNESS OF 0.008 IN (8 MILS). THE MINUS TOLERANCE OF THICKNESS SHALL NOT
EXCEED 10 PERCENT OF THE NOMINAL THICKNESS.

5. TAPE REQUIRED TO COMPLETE THE INSTALLATION SHALL BE 2 INCHES WIDE, PLASTIC BACKED
ADHESIVE TAPE SUCH AS POLYKEN #900, SCOTCHRAP #50 OR APPROVED EQUAL.

1. INITIAL FLUSHING

a. CONTRACTOR SHALL FILL AND FLUSH NEW PIPELINE TO REMOVE DIRT AND MISCELLANEOUS
DEBRIS FROM THE INSIDE OF THE PIPING SYSTEM. CONTRACTOR IS RESPONSIBLE FOR
PROVIDING A WATER SOURCE FOR FILLING AND FLUSHING AS WELL AS REMOVING ALL
ENTRAPPED AIR.

b. FLUSHING MUST HAVE SUFFICIENT FLOWRATE TO ACHIEVE A FLUID VELOCITY OF 2.5 FEET PER
SECOND INSIDE THE PIPELINE.

c. CONTRACTOR SHALL OPEN AND CLOSE VALVES SEVERAL TIMES UNDER EXPECTED LINE
PRESSURE TO FLUSH FOREIGN MATERIAL OUT OF THE VALVES AND PIPELINES.

d. FLUSHING SHALL CONTINUE UNTIL THREE PIPE VOLUMES HAVE PASSED THROUGH THE NEW
PIPELINE AND THE WATER APPEARS SEDIMENT FREE.

2. PRESSURE TESTING

a. PRESSURE TEST APPARATUS SHALL BE INSTALLED, AS SHOWN ON THE DRAWINGS, AT THE
LOWEST POINT IN THE LINE AND SHALL BE TESTED AT A PRESSURE OF 120 PSI AS OUTLINED
HEREIN. PRESSURE GAUGE SHALL HAVE MARKINGS AT NO GREATER THAN 2 PSI INCREMENTS AND
BE IN GOOD WORKING CONDITION AND MUST BE DEMONSTRATED TO BE ACCURATE TO THE
ENGINEER PRIOR TO ANY TESTING.

b. TEST PRESSURE SHALL BE HELD ON THE PIPELINE FOR A PERIOD OF TWO (2) HOURS, UNLESS A
LONGER PERIOD IS REQUESTED BY THE ENGINEER. PRESSURE SHALL NOT FLUCTUATE BY MORE
THAN 5 PSI DURING TESTING. IF THE PRESSURE DROP IS 3 PSI OR GREATER BUT LESS THAN 5 PSI
IN 2 HOURS, THE CONTRACTOR SHALL CONTINUE THE TEST FOR ANOTHER TWO (2) HOURS.  IF THE
PRESSURE DROP OVER THE FOUR (4) HOUR PERIOD IS GREATER THAN 5 PSI, THE TEST FAILED AND
MUST BE REPEATED AFTER THE CAUSE OF THE LEAKAGE IS EXPLORED AND THE NECESSARY
REPAIRS HAVE BEEN MADE.

c. THE PRESSURE LOSS RECORDED OVER THE 2- OR 4-HOUR TEST MUST BE ACCEPTABLE TO THE
OWNER, ENGINEER, AND ANY OTHER GOVERNING BODY FOR FINAL HYDROSTATIC TESTING
APPROVAL TO BE GIVEN.

3. LEAKAGE TESTING

a. THE LEAKAGE TEST SHALL BE CONDUCTED CONCURRENTLY WITH THE PRESSURE TEST.

b. THE RATE OF LEAKAGE SHALL BE DETERMINED AT 15-MINUTE INTERVALS BY MEANS OF
VOLUMETRIC MEASUREMENT OF THE MAKEUP WATER ADDED TO MAINTAIN THE TEST PRESSURE.
THE TEST SHALL PROCEED UNTIL THE RATE OF LEAKAGE HAS STABILIZED OR IS DECREASING
BELOW AN ALLOWABLE VALUE, FOR THREE CONSECUTIVE 15-MINUTE INTERVALS. AFTER THIS, THE
TEST PRESSURE SHALL BE MAINTAINED FOR AT LEAST ANOTHER 15 MINUTES.

c. THE LEAKAGE FOR PRESSURE PIPELINES SHALL NOT EXCEED THE FOLLOWING ALLOWABLE RATES
IN GALLONS PER HOUR PER 1,000 FEET OF PIPE AT THE TEST PRESSURE SPECIFIED UNDER ITEM
3.A.2 ABOVE:

 

d. REGARDLESS OF THE ABOVE ALLOWABLE(S), ANY VISIBLE LEAKS SHALL BE PERMANENTLY
STOPPED.

e. THE CONTRACTOR SHALL PROVIDE A METER CERTIFIED WITHIN THE LAST YEAR OR A
SOURCE-WATER TANK/BARREL OF SMALL ENOUGH CROSS SECTION SO THAT MEASURABLE
CHANGES IN WATER DEPTH CAN BE ACCURATELY RECORDED. IF THE CHANGE IN WATER DEPTH
CANNOT BE PROPERLY MEASURED, THE ENGINEER MAY REQUIRE THE TEST TO BE RUN MORE
THAN 2 HOURS UNTIL AN ACCURATE DEPTH CHANGE CAN BE RECORDED AND THE ENGINEER IS
SATISFIED WITH THE RESULTS.

f. THE LEAKAGE VOLUME RECORDED OVER THE 2- OR 4-HOUR TEST MUST BE ACCEPTABLE TO THE
OWNER, ENGINEER, AND OTHER GOVERNING BODIES FOR FINAL PIPELINE APPROVAL TO BE GIVEN.

PIPE
DIAMETER

8-INCH

PIPE
MATERIAL

PVC / DI / HDPE

ALLOWABLE
LEAKAGE

0.59
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HORIZONTAL DIRECTIONAL DRILLING UTILITY CONSTRUCTION NOTES

1. GENERAL

a. THIS SECTION DEFINES THE MINIMUM REQUIREMENTS FOR HORIZONTAL DIRECTIONAL
DRILLING (HDD) CONSTRUCTION METHODS AS SHOWN ON THE CONTRACT DRAWINGS,
SPECIFIED HEREIN, OR AS REQUIRED TO COMPLETE THE WORK. THIS WORK INCLUDES, BUT IS
NOT LIMITED TO, THE FOLLOWING:

· GEOTECHNICAL INVESTIGATIONS.
· CLEARING AND GRUBBING, AND TOPSOIL STOCKPILING.
· EXCAVATION, DEWATERING, REMOVAL OF ALL MATERIALS ENCOUNTERED, AND DISPOSAL

OF EXCESS MATERIALS.
· GROUTING AND BULKHEADS.
· TESTING, CLEANING AND INCIDENTALS THAT ARE REQUIRED TO COMPLETE THE

CONSTRUCTION.

b. THE CONTRACTOR SHALL SUBMIT WITH HIS BID A PRELIMINARY DRILLING PLAN WHICH
DESCRIBES THE PILOT HOLE, HOLE OPENING AND PULLBACK PROCEDURES. AT A MINIMUM, THE
PLAN SHALL INCLUDE THE NUMBER AND DIAMETER OF EACH HOLE OPENING PASS,
MANUFACTURER AND TYPE OF DOWN HOLE TOOLS, SUPPORTS/ROLLERS ALONG THE
STRINGING AREA, ROLLER SPACING, GUIDELINES FOR THE BENTONITE PROPERTIES (I.E.,
VISCOSITY, ETC.), DRILLING FLUID DOWN HOLE PRESSURES AND DRILLING FLUID FLOW RATE.
THIS PLAN WILL BE COMPLETED DURING THE PRECONSTRUCTION PHASE FOR APPROVAL BY
OWNER AND ENGINEER. THIS PLAN SHALL BE DESIGNED AND SEALED BY A LICENSED
PROFESSIONAL ENGINEER IN THE STATE OF DELAWARE AND APPROVED BY OWNER BEFORE
CONSTRUCTION. ALL DRILLING OPERATIONS SHALL BE PERFORMED BY EXPERIENCED
SUPERVISORS AND PERSONNEL. A PRELIMINARY BORE-PATH HAS BEEN EVALUATED TO DEFINE
THE MINIMUM RADIUS OF CURVATURE AND APPROXIMATE LENGTH OF THIS PROJECT WITHIN
CONSTRUCTION DRAWING (FOR REFERENCE PURPOSES ONLY). ARRANGEMENT DRAWINGS
AND TECHNICAL SPECIFICATIONS OF THE DRILLING MACHINE, MUD PUMPS AND MIXERS, AND
ALL ANCILLARY SUPPORT EQUIPMENT, EXPERIENCE RECORDS WITH THIS TYPE OF DRILLING
MACHINE, AND A COPY OF THE MANUFACTURER'S OPERATION MANUAL FOR THE MACHINE
SHALL BE PROVIDED BY THE CONTRACTOR.

c. CONTRACTOR IS RESPONSIBLE FOR ANY ADDITIONAL GEOTECHNICAL/SUBSURFACE
INVESTIGATIONS REQUIRED TO ESTABLISH THE APPROPRIATE PARAMETERS (I.E., LIMITING
PRESSURES, SETBACK DISTANCES, DEPTH OF COVER, LENGTH OF CASING, ETC.) FOR
COMPLETION OF THE DESIGN OF THE HORIZONTAL DIRECTIONAL DRILLING ALIGNMENT.
GEOTECHNICAL INVESTIGATIONS HAVE BEEN COMPLETED THROUGHOUT THE PROJECT AREA
AND ARE AVAILABLE UPON REQUEST (FOR REFERENCE PURPOSES ONLY). IF THE CONTRACTOR
DETERMINES THAT ADDITIONAL SOIL INVESTIGATION IS NECESSARY, SOIL BORINGS SHALL BE
CONDUCTED A SAFE DISTANCE FROM THE PROPOSED BORE-PATH TO AVOID POTENTIAL
FRAC-OUTS.

d. CONTRACTOR SHALL FURNISH A COMPLETE DRILLING SPREAD, PIPE-HANDLING EQUIPMENT
THAT DOES NOT DAMAGE THE PIPE DURING FABRICATION OF THE PIPE STRING OR PULLING OF
THE PIPE, ALL EQUIPMENT AND CONSUMABLES FOR WELDING/FUSION OF THE PIPELINE, AND
ALL DRILLING MUD AND MISCELLANEOUS CONSUMABLES.

e. CONTRACTOR SHALL BE RESPONSIBLE FOR STAKING, FENCING (MINIMUM 4' HIGH) AND
SECURITY OF THE SITE AND ALL EQUIPMENT AND MATERIALS TO REMAIN ON SITE DURING THE
WORK.

2. SUBMITTAL

a. OWNER AND ENGINEER WILL BASE THE REVIEW OF SUBMITTED DETAILS AND DATA ON THE
REQUIREMENTS OF THE COMPLETED WORK, SAFETY OF THE WORK IN REGARDS TO THE
PUBLIC, POTENTIAL FOR DAMAGE TO PUBLIC OR PRIVATE UTILITIES AND OTHER EXISTING
STRUCTURES AND FACILITIES, AND THE POTENTIAL FOR UNNECESSARY DELAY IN THE
EXECUTION OF THE WORK. SUCH REVIEW SHALL NOT BE CONSTRUED TO RELIEVE THE
CONTRACTOR IN ANY WAY OF HIS RESPONSIBILITIES UNDER THE CONTRACT. CONTRACTOR
SHALL NOT COMMENCE WORK ON ANY ITEMS REQUIRING CONTRACTOR'S CONSTRUCTION
DRAWINGS OR OTHER SUBMITTALS UNTIL THE DRAWINGS AND SUBMITTALS ARE REVIEWED
AND ACCEPTED BY THE OWNER AND ENGINEER.

b. THE CONTRACTOR, PRIOR TO CONSTRUCTION, IS REQUIRED TO PREPARE AND SUBMIT THE
FOLLOWING FOR REVIEW AND APPROVAL BY THE OWNER AND ENGINEER:

1. HORIZONTAL DIRECTIONAL DRILLING PLAN DESCRIBING THE EQUIPMENT, METHODS,
MONITORING PROCEDURES, CONSTRUCTION SEQUENCE, SCHEDULING, CONTINGENCY
PLANS, AND OTHER ITEMS OF CONCERN TO BE PERFORMED DURING THE HDD PROCESS.
THIS PLAN SHALL BE DESIGNED AND SEALED BY A LICENSED PROFESSIONAL ENGINEER IN
THE STATE OF DELAWARE. A PRELIMINARY BORE-PATH HAS BEEN EVALUATED TO DEFINE
THE MINIMUM RADIUS OF CURVATURE AND APPROXIMATE REPLACEMENT LIMITS OF THIS
PROJECT AND IS AVAILABLE WITHIN THE CONSTRUCTION DRAWINGS (FOR REFERENCE
PURPOSES ONLY). THE PLAN SHALL INCLUDE AT A MINIMUM:

a. THE EXTENT OF WORK AREA THAT WILL BE REQUIRED TO COMPLETE THE PROJECT,
INCLUDING ENTRY AND EXIT POINTS, EQUIPMENT STORAGE, AND STOCKPILING AREAS.

b. THE ANGLE AND PROFILE OF THE PIPE LAUNCH RAMP, INCLUDING THE POSITION AND
TYPE OF PIPE SUPPORTS TO BE USED AND THE DISTANCES BETWEEN ANY LIFTING
EQUIPMENT EMPLOYED.

c. THE ANTICIPATED PULLING FORCES ON THE PIPE AT THE BEGINNING, DURING AND AT
THE END OF THE PULL.

d. THE PULLING RATE AT THE BEGINNING, DURING AND AT THE END OF THE PULL.

e. THE THEORETICAL PROFILE AND ALIGNMENT OF THE DRILLED CROSSING.

f. THE TYPE AND AMOUNT OF DRILLING MUD AND MUD PRESSURE ANTICIPATED DURING
THE INSTALLATION.

g. A DESCRIPTION OF THE PROCEDURES REQUIRED, SUCH AS PILOT HOLE DRILLING,
INSERTION, REAMING, PULLBACK, COATING PROTECTION, INTERNAL CLEANING,
DEWATERING, PURGING, GROUTING, ETC.

9. PRIOR TO THE START OF CONSTRUCTION THE CONTRACTOR SHALL ALSO SUBMIT HIS
DRILLING MUD DISPOSAL PLAN AND A DRILLING FLUID PLAN, WHICH DETAILS TYPES OF
DRILLING FLUIDS, CLEANING AND RECYCLING EQUIPMENT, ESTIMATED FLOW RATES, AND
PROCEDURES FOR CONTAINMENT OF AND MINIMIZING OF DRILLING FLUID ESCAPE, FOR
REVIEW BY THE OWNER AND ENGINEER.

10. THE CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE ALL REQUIRED SURFACE CASING
PIPES CENTRALIZERS, SITE PREPARATION AND GRADING, MATTING, ETC. IN ORDER TO
SUCCESSFULLY COMPLETE THE WORK. THESE ITEMS SHALL BE PART OF THE
CONTRACTOR'S BID PRICE FOR HORIZONTAL DIRECTIONAL DRILLING AND WILL RECEIVE NO
ADDITIONAL COMPENSATION FOR THESE ITEMS.

11. HAZARDOUS CHEMICALS LIST AS WELL AS ALL MSDS AND TECHNICAL DATA SHEETS. PRIOR
TO THE USE OF ANY SPECIALTY FLUIDS OR ANTI-SWELLING AGENTS, THE CONTRACTOR
SHALL PROVIDE MSDS SHEETS FOR REVIEW AND APPROVAL BY THE OWNER AND THE
ENGINEER.

12. THE CONTRACTOR IS RESPONSIBLE TO BRING TO THE ATTENTION OF THE OWNER AND
ENGINEER ANY KNOWN DISCREPANCIES WITH THE ACTUAL TUNNELING METHODS THAT THE
CONTRACTOR WILL BE PERFORMING.

13. RECORD DRAWINGS: THE CONTRACTOR IS REQUIRED TO SUBMIT CERTIFICATION THAT THE
HORIZONTAL DIRECTIONAL DRILLING HAS BEEN PERFORMED IN ACCORDANCE WITH THE
CONSTRUCTION DRAWINGS, AND TO PROVIDE A RECORD DRAWING OF THE INSTALLATION
INCLUDING VARIANCES FROM THE MINIMUM DESIGN REQUIREMENTS SHOWN ON THE
CONSTRUCTION DRAWINGS.

3. MATERIALS SHALL CONFORM TO:

a. CEMENT - ASTM C 150
b. FLY ASH - ASTM C 618, CLASS F
c. WATER - ASTM C 94

4. FINE AGGREGATE - NATURAL OR MANUFACTURED SAND, OR A COMBINATION THEREOF, FREE
FROM INJURIOUS AMOUNTS OF SALT, ALKALI, VEGETABLE MATTER OR OTHER
OBJECTIONABLE MATERIAL. IT IS INTENDED THAT THE FINE AGGREGATE BE FINE ENOUGH TO
STAY IN SUSPENSION IN THE MORTAR TO THE EXTENT REQUIRED FOR PROPER FLOW. THE
FINE AGGREGATE SHALL CONFORM TO THE FOLLOWING GRADATION:

SIEVE SIZE PERCENT PASSING

3/4"  100

  NO. 200  0-10

IF FLOWABLE MIXTURE CANNOT BE PRODUCED, THE SAND MAY BE REJECTED.
ADMIXTURES - ASTM C 260 AND/OR C 494.

5. MIX DESIGN

a. THE FOLLOWING IS A TYPICAL MIX DESIGN. ADJUSTMENTS OF PROPORTIONS MAY BE
MADE TO ACHIEVE PROPER SOLID SUSPENSION AND OPTIMUM FLOWABILITY.
ADMIXTURES MAY BE USED IF DESIRED TO IMPROVE THE CHARACTERISTICS OF THE MIX.
THE SUGGESTED QUANTITIES OF DRY MATERIAL PER CUBIC YARD ARE AS FOLLOWS:

CEMENT.....................................................100 LBS.
FLY ASH......................................................250 LBS.
FINE AGGREGATE ....................................2800 LBS.
WATER (APPROX.).....................................60 GAL.

6. CONSISTENCY

a. CONSISTENCY SHALL BE TESTED BY FILLING AN OPEN-ENDED 3 INCHES DIAMETER
CYLINDER 6 INCHES HIGH TO THE TOP WITH FLOWABLE FILL. THE CYLINDER SHALL BE
IMMEDIATELY PULLED STRAIGHT UP AND THE CORRECT CONSISTENCY OF THE
FLOWABLE FILL SHALL PRODUCE A MINIMUM 8 INCHES DIAMETER CIRCULAR-TYPE
SPREAD WITH NO SEGREGATION.

7. BATCHING, MIXING, AND TRANSPORTATION

a. MATERIALS ARE TO BE MEASURED BY WEIGHT AND/OR VOLUMETRIC METHODS. THE
FLOWABLE FILL MAY BE MIXED IN A CENTRAL CONCRETE MIXER, OR BY OTHER
ACCEPTABLE METHODS. THE FLOWABLE FILL SHALL BE TRANSPORTED TO THE POINT OF
PLACEMENT IN A REVOLVING DRUM MIXER.

4. INSTALLATION

a. GENERAL

1. IN ADDITION TO NOTIFYING "MISS UTILITY OF DELMARVA / 811" FOR UTILITY
MARKING AND LOCATIONS, ANY UTILITY LOCATED WITHIN 15 FEET (HORIZONTALLY)
OF THE CENTERLINE OF THE BORE PATH SHALL BE SURFACE MARKED AND TEST
PITS VIA HYDRO-VAC METHODS AT THE APPROPRIATE INTERVALS TO VERIFY THE
HORIZONTAL AND VERTICAL LOCATIONS.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR HIS MEANS AND METHODS OF HDD
CONSTRUCTION AND SHALL ENSURE THE SAFETY OF THE WORK, THE
CONTRACTOR'S EMPLOYEES, THE PUBLIC, AND ALL ADJACENT PROPERTY AND
EXISTING FACILITIES AND STRUCTURES.

3. CONTRACTOR SHALL ANTICIPATE THAT PORTIONS OF THE DRILLED EXCAVATION
WILL BE BELOW THE GROUNDWATER TABLE.

4. CONTRACTOR SHALL COMPLY WITH ALL LOCAL, STATE, AND FEDERAL LAWS, RULES, AND
REGULATIONS AT ALL TIMES TO PREVENT POLLUTION OF THE AIR, GROUND, AND WATER.

5. IF THERE IS A CONFLICT BETWEEN THE MANUFACTURER'S RECOMMENDATIONS AND THE
CONSTRUCTION DRAWINGS, REQUEST INSTRUCTIONS FROM THE OWNER AND ENGINEER
BEFORE PROCEEDING.

6. GENERALLY THE WORK SHALL BE CARRIED OUT WITHIN THE RIGHT-OF-WAY OF THE
PROPOSED PIPELINE AND AREAS AS DEPICTED ON THE DOCUMENTS. THE CONTRACTOR
SHALL CONFINE CONSTRUCTION OPERATIONS TO THE IMMEDIATE VICINITY OF THE
PROJECT LOCATION AND SHALL FURTHER USE DUE CARE IN PLACING CONSTRUCTION
TOOLS, EQUIPMENT, EXCAVATED MATERIALS, AND PIPELINE MATERIALS AND SUPPLIES
SO AS TO CAUSE THE LEAST POSSIBLE DAMAGE TO PROPERTY AND THE LEAST
INTERFERENCE WITH TRAFFIC. THE PLACING OF SUCH TOOLS, EQUIPMENT, AND
MATERIALS SHALL BE SUBJECT TO THE APPROVAL OF THE OWNER AND ENGINEER. THE
CONTRACTOR SHALL COORDINATE ANY EXTENSION TO THE WORK AREA WITH THE
PROPERTY OWNER.

b. VARIATIONS IN PLAN

1. THE GRADES AND RADIUS SHOWN ON THE DRAWINGS ARE INTENDED FOR REFERENCE
ONLY. THE EXACT PROFILE OF THE HDD DRILL MAY BE MODIFIED BY THE CONTRACTOR
BASED ON FIELD AND EQUIPMENT CONDITIONS. THE CONTRACTOR SHALL MAINTAIN
THE ENTRY AND EXIT LOCATIONS AND CONTROL-POINT ELEVATIONS SHOWN ON THE
CONSTRUCTION DRAWINGS UNLESS OTHERWISE APPROVED BY THE OWNER AND
ENGINEER. THE BEND RADIUS SHOWN ON THE CONSTRUCTION DRAWINGS ARE THE
RECOMMENDED MINIMUMS AND SHALL NOT BE REDUCED. CONTROL-POINT
ELEVATIONS SHOWN INDICATE THE MINIMUM COVER AND SHALL NOT BE REDUCED.

c. LAUNCHING AND RECEIVING PITS

1. CONTRACTOR SHALL EXCAVATE, SHEET, SHORE, AND BRACE, DEWATER, AND
PERFORM ALL OTHER WORK NECESSARY TO PROVIDE ADEQUATE LAUNCHING AND
RECEIVING PITS FOR THE HDD OPERATIONS.

2. UPON COMPLETION OF THE HDD OPERATIONS, ALL PITS SHALL BE BACKFILLED AND
RESTORED IN ACCORDANCE WITH THE DRAWINGS.

3. ALL WORK AREAS AT THE LAUNCHING AND RECEIVING PITS, AND PIPE LAY DOWN
AREAS SHALL HAVE PROPER SILT FENCING INSTALLED AROUND THE PERIMETER OR AS
REQUIRED TO PREVENT THE TRAVEL OF SOILS AND EROSION OF THE WORK AREA.

4. THE DRILL RIG ENTRY PAD SHALL BE GRADED AS SHOWN ON THE CONSTRUCTION
DRAWINGS TO ACHIEVE AN ENTRY ANGLE AS SHOWN ON THE PLANS OR AS
DETERMINED BY THE CONTRACTOR. ANY AND ALL VARIANCES TO THE CONTRACTOR'S
PLAN SHALL BE SUBMITTED AND REVIEWED BY THE OWNER AND ENGINEER PRIOR TO
THE START OF CONSTRUCTION.

2. DRILLING SHALL BE ACCOMPLISHED WITH FLUID ASSISTED MECHANICAL CUTTING.
DRILLING/BORING FLUIDS SHALL BE AN APPROPRIATE MIXTURE OF EITHER
BENTONITE AND WATER OR POLYMERS AND ADDITIVES WITH WATER. BENTONITE
SEALANTS AND WATER WILL BE USED TO LUBRICATE AND SEAL THE MINI-TUNNEL. IT
IS MANDATORY THAT THE CONTRACTOR NOT EXCEED THE MAXIMUM CALCULATED
PRESSURES AND FLOW RATES BE USED DURING DRILLING OPERATIONS SO AS NOT
TO FRACTURE THE SUB-GRADE MATERIAL AROUND OR ABOVE THE BOREHOLE
("FRAC-OUT").

3. THE PILOT HOLE SHALL BE DRILLED ALONG THE PATH SHOWN ON THE PLAN AND
PROFILE DRAWING WITHIN OWNER TOLERANCES. HOWEVER, ROW RESTRICTIONS,
FOREIGN LINES AND UTILITY CROSSINGS TAKE PRECEDENCE OVER OWNER
TOLERANCES. THE ENTRY AND EXIT POINTS AS SHOWN ON PLAN AND PROFILE
DRAWING SHALL BE LOCATED USING TRADITIONAL SURVEY METHODS. THE
POSITION OF THE DRILL STRING SHALL BE MONITORED BY CONTRACTOR WITH
PRECISE DOWN HOLE SURVEY INSTRUMENTS AND VERIFIED WITH SURFACE
LOCATION EQUIPMENT, I.E., TRU-TRACKER OR EQUIVALENT. CONTRACTOR SHALL
COMPUTE THE POSITION IN THE X, Y AND Z AXIS RELATIVE TO GROUND SURFACE
FROM DOWN-HOLE SURVEY DATA A MINIMUM OF ONCE PER LENGTH OF EACH
DRILLING PIPE (APPROXIMATELY 30 FEET INTERVAL). DEVIATIONS BETWEEN THE
RECORDED POSITION OF THE DRILL STRING AND THE PLAN AND PROFILE DRAWING
SHALL BE DOCUMENTED AND IMMEDIATELY BROUGHT TO THE ATTENTION OF THE
OWNER AND ENGINEER. CURVES SHALL BE DRILLED AT A RADIUS EQUAL TO OR
GREATER THAN THAT SHOWN ON THE PLAN AND PROFILE DRAWING. CONTRACTOR
SHALL CALCULATE THE DRILLED RADIUS OVER ANY THREE JOINT (RANGE 2 DRILL
PIPE) SEGMENTS USING THE FOLLOWING FORMULA:

RDRILLED = (LDRILLED/AAVG) *57.32

WHERE:
RDRILLED = DRILLED RADIUS OVER LDRILLED
LDRILLED = LENGTH DRILLED, NO LESS THAN 75' AND NO GREATER THAN 100'
AAVG =  TOTAL CHANGE IN ANGLE OVER LDRILLED

4. IN ALL CASES, ROW RESTRICTIONS, FOREIGN LINES AND UTILITY CROSSINGS SHALL
TAKE PRECEDENCE OVER HORIZONTAL DEFLECTION TOLERANCE. CONTRACTOR SHALL
PROVIDE TO THE OWNER, ON DEMAND, THE DATA GENERATED BY THE DOWN-HOLE
SURVEY TOOLS IN A FORM SUITABLE FOR INDEPENDENT CALCULATION OF THE
PILOT-HOLE PROFILE. THE EXIT POINT SHALL FALL WITHIN A RECTANGLE 20 FEET WIDE
AND 40 FEET LONG CENTERED ON THE PLANNED EXIT POINT.

5. CONTRACTOR SHALL HAVE A MOBILE VACUUM SPOILS RECOVERY SYSTEM/VEHICLE ON SITE
TO REMOVE THE DRILLING SPOILS FROM THE ACCESS PITS. THE SPOILS SHALL BE PROPERLY
CONTAINED ON SITE IN APPROPRIATE CONTAINERS. THE CONTRACTOR SHALL HANDLE ALL
TESTING AND DISPOSAL AS NEEDED. UNDER NO CIRCUMSTANCES SHALL THE DRILLING SPOILS
BE PERMITTED TO BE DISPOSED OF IN WATERWAYS, SANITARY OR STORM SEWERS, OR ANY
OTHER PUBLIC OR PRIVATE DRAINAGE SYSTEM.

6. STEERING SHALL BE ACCOMPLISHED BY THE INSTALLATION OF AN OFFSET SECTION OF DRILL
STEM THAT CAUSES THE CUTTER HEAD TO TURN ECCENTRICALLY ABOUT ITS CENTERLINE
WHEN ROTATING. WHEN STEERING ADJUSTMENTS ARE REQUIRED, THE CUTTER HEAD OFFSET
SECTION IS ROTATED TOWARD THE DESIRED DIRECTION OF TRAVEL AND THE DRILL STEM IS
ADVANCED FORWARD WITHOUT ROTATION. BETWEEN THE ENTRY AND EXIT POINT, THE
CONTRACTOR SHALL PROVIDE AND USE A SEPARATE STEERING SYSTEM EMPLOYING A
GROUND SURVEY GRID SYSTEM.

7. THE POSITION OF THE DRILL STRING SHALL BE MONITORED BY THE CONTRACTOR WITH
DOWNHOLE SURVEY INSTRUMENTS. THE CONTRACTOR SHALL CHECK THE X, Y, AND Z-AXIS
RELATIVE TO THE GROUND SURFACE, A MINIMUM OF ONCE PER EACH LENGTH OF DRILL PIPE.
DEVIATIONS FROM THE ACCEPTABLE TOLERANCES DESCRIBED IN THIS SECTION OF
SPECIFICATIONS SHALL BE DOCUMENTED AND IMMEDIATELY BROUGHT TO THE ATTENTION OF
THE OWNER AND ENGINEER.

8. AT NO POINT IN THE DRILLED PROFILE SHALL THE RADIUS OF CURVATURE OF THE BORE BE
LESS SHOWN ON THE CONSTRUCTION DRAWINGS.

9. DURING THE ENTIRE OPERATION, WASTE, AND LEFTOVER DRILLING FLUIDS FROM THE PITS
AND CUTTINGS SHALL BE DEWATERED AND DISPOSED OF IN ACCORDANCE WITH ALL PERMITS
AND REGULATORY REQUIREMENTS, BY THE CONTRACTOR.

10. OWNER WILL REQUIRE CONTRACTOR TO PROVIDE ALL RECORDS, DOCUMENTATION, AND LOGS
ASSOCIATED WITH HORIZONTAL DIRECTIONAL DRILLING OPERATION. THIS INCLUDES, BUT IS
NOT LIMITED TO, DRILL PATH RECORDS, PULL BACK RECORDS, AND ALL ASSOCIATED DATA
CAPTURED DURING EVOLUTION.

5. WHEN A LINE CROSSING IS MADE BY MEANS OF BORING OR DIRECTIONAL DRILLING THE
FOLLOWING SPECIFICATIONS SHALL APPLY:

a. CALIBRATION NEEDS TO BE DONE AND VERIFIED BY OWNER INSPECTOR.
b. THE EXIT HOLE SHALL BE BETWEEN 5 FEET AND 7 FEET FROM PREVAILING GRADE

TO TOP OF PIPE.
c. THE EXIT HOLE SHALL MATCH WITHIN 5 DEGREES TO PLANNED PIS IF ANY THAT ARE

SHOWN ON THE PROJECT ALIGNMENT SHEET WITHOUT TRIMMING OR MITERING.
d. THE EXIT HOLE MUST BE POSITIONED WITHIN 2 LINEAL FEET OF DITCH LINE CENTER.

REAM AND PULLBACK

f. REAM AND PULLBACK

1. AFTER AN INITIAL BOREHOLE HAS BEEN COMPLETED, A REAMER WILL BE INSTALLED AT THE
TERMINATION/EXIT PIT AND THE PIPE WILL BE PULLED BACK TO THE STARTING/ENTRY PIT.
THE REAMER MUST ALSO BE CAPABLE OF DISCHARGING LIQUID CLAY/BENTONITE MIXTURE
TO FACILITATE THE INSTALLATION OF THE PIPE INTO A STABILIZED AND LUBRICATED TUNNEL.

2. REAMING OPERATIONS SHALL BE CONDUCTED TO ENLARGE THE PILOT HOLE AFTER
ACCEPTANCE OF THE PILOT BORE. THE NUMBER AND SIZE OF SUCH REAMING OPERATIONS
SHALL BE CONDUCTED AT THE DISCRETION OF THE CONTRACTOR. UNDER NO
CIRCUMSTANCES SHALL THERE BE LESS THAN TWO (2) PROGRESSIVELY LARGER REAMERS
ENLARGING THE BOREHOLE PRIOR TO WHEN THE FINAL REAMING /PULLBACK BEGINS.

3. THE CONTRACTOR IS STRONGLY ADVISED TO REQUEST AND REVIEW THE OWNER'S
GEOTECHNICAL REPORTS (PROVIDED FOR REFERENCE ONLY) FOR REAMING AND HDD
OPERATIONS.

4. THE PULLING THRUST EXERTED ON THE PIPE SHALL BE MEASURED CONTINUOUSLY AND
LIMITED TO THE MAXIMUM ALLOWED BY THE PIPE MANUFACTURER SO THAT THE PIPE OR
JOINTS ARE NOT OVERSTRESSED.

5. A SWIVEL SHALL BE USED TO CONNECT THE PIPELINE TO THE DRILL PIPE TO PREVENT
TORSIONAL STRESS FROM OCCURRING IN THE PIPE.

6. THE LEAD END OF THE PIPE SHALL BE CLOSED DURING THE PULLBACK OPERATIONS.

7. THE PIPELINES SHALL BE ADEQUATELY SUPPORTED BY ROLLERS AND/OR SLIDE BOOMS AND
MONITORED DURING INSTALLATIONS SO AS TO PREVENT OVERSTRESSING OR BUCKLING
DURING THE PULLBACK OPERATION.

8. SUPPORT/ROLLERS SHALL BE COMPRISED OF A NON-ABRASIVE MATERIAL ARRANGED IN A
MANNER TO PROVIDE SUPPORT TO THE BOTTOM AND BOTTOM QUARTER POINTS OF THE
PIPELINE ALLOWING FOR FREE MOVEMENT OF THE PIPELINE DURING PULLBACK.

9. CONTRACTOR SHALL PROVIDE AND MAINTAIN INSTRUMENTATION WHICH WILL ACCURATELY
MEASURE DRILL STRING AXIAL AND TORSIONAL LOADS. OWNER AND ENGINEER SHALL HAVE
ACCESS TO INSTRUMENTS AND THEIR READINGS AT ALL TIMES.

10. OWNER MAXIMUM PERMISSIBLE TENSILE LOAD IMPOSED ON THE PULL SECTION SHALL BE
CALCULATED USING THE FOLLOWING FORMULA:

MAX PULL LOAD = (SMYS * PIPE AREA) * 0.9

WHERE:
SMYS = SPECIFIED MINIMUM YIELD STRENGTH OF PIPE
PIPE AREA = AREA OF PIPE SECTION(S)

11. IF MORE THAN ONE VALUE IS INVOLVED FOR A GIVEN PULL SECTION, THE LESSER SHALL
GOVERN. TO MINIMIZE TORSIONAL STRESS IMPOSED ON THE PULL SECTION, CONTRACTOR
SHALL USE A SWIVEL ASSEMBLY TO CONNECT THE PULL SECTION.

12. ONCE CONTRACTOR BEGINS PULLBACK OPERATIONS, INSTALLATION SHALL NOT CEASE UNTIL
PULLBACK OPERATIONS ARE COMPLETE.

13. CONTRACTOR SHALL PROVIDE BUOYANCY MODIFICATION AS REQUIRED AND/OR WHEN
CONDITIONS NECESSITATE.

14. DURING THE PULLBACK OPERATION, CONTRACTOR SHALL MONITOR ROLLER OPERATION AND
USE SIDE-BOOMS OR SUITABLE EQUIPMENT IF REQUIRED TO ASSIST MOVEMENT OF THE PIPE
AND PREVENT DAMAGE.

g. TRANSITIONS FROM ONE TYPE OF PIPE TO ANOTHER

1. PROVIDE ALL NECESSARY ADAPTERS, SPECIALS AND CONNECTION PIECES REQUIRED
WHEN CONNECTING DIFFERENT TYPES AND SIZES OF PIPE OR WHEN CONNECTING PIPE
MADE BY DIFFERENT MANUFACTURERS.

h. HANDLING DRILLING FLUIDS AND CUTTING

1. CONTRACTOR SHALL MAKE ADEQUATE PROVISIONS FOR HANDLING THE DRILLING
FLUIDS, OR CUTTINGS AT THE ENTRY AND EXIT PITS. THE FLUIDS OR CUTTINGS SHALL
BE PROPERLY CONTAINED ON SITE. DRILLING FLUIDS AND CUTTINGS SHALL NOT BE
DISCHARGED INTO WATERWAYS OR STORM DRAINAGE SYSTEMS.

2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY TESTING OF THESE MATERIALS
AND HAULING OFF SITE TO A SUITABLE AND LEGAL DISPOSAL SITE. THE CONTRACTOR'S
RESPONSIBLE FOR ANY PERMITS ASSOCIATED WITH THIS HAULING.

3. CONTRACTOR SHALL CONDUCT THE HDD OPERATIONS IN SUCH A MANNER THAT
DRILLING FLUIDS AND CUTTINGS ARE NOT FORCED INTO THE SUB-BOTTOM OF THE
WATERWAY BEING CROSSED.

4. PITS CONSTRUCTED AT ENTRY AND EXIT POINT AREAS SHALL BE SO CONSTRUCTED TO
COMPLETELY CONTAIN THE DRILL FLUID AND PREVENT ESCAPE TO THE WATERWAY OR
TO STORM DRAINAGE SYSTEMS.

5. THE CONTRACTOR SHALL UTILIZE DRILLING TOOLS AND PROCEDURES, WHICH WILL
MINIMIZE THE DISCHARGE OF ANY DRILL FLUIDS. CONTRACTOR SHALL COMPLY WITH
ALL MITIGATION MEASURES LISTED IN THE REQUIRED PERMITS AND ELSEWHERE IN
THESE SPECIFICATIONS.

6. CONTRACTOR SHALL MINIMIZE DRILLING FLUID DISPOSAL QUANTITIES BY USING A
DRILLING FLUID PLAN, WHICH ALLOWS THE RETURN FLUIDS TO BE RE-USED.

7. UPON COMPLETION OF THE BORING AND PIPE INSTALLATION, THE CONTRACTOR SHALL
REMOVE ALL SPOILS FROM THE PITS AND WORK SITE. ALL PITS SHALL BE RESTORED TO
THEIR ORIGINAL CONDITIONS

5. HYDROSTATIC PRETEST

a. THE CONTRACTOR SHALL PRESSURE TEST THE PIPE STRING PRIOR TO PULLBACK TO ENSURE
THE INTEGRITY OF THE PIPELINE IN ACCORDANCE WITH THE SPECIFICATIONS HEREIN.

b. CONTRACTOR SHALL PROVIDE AND MAINTAIN INSTRUMENTATION WHICH WILL ACCURATELY
MEASURE HYDROSTATIC TEST PRESSURE. OWNER AND ENGINEER SHALL HAVE ACCESS TO
INSTRUMENTS AND THEIR READINGS AT ALL TIMES.

c. THE ENTIRE PULL SECTION SHALL BE TESTED COMPLETE OR AS SUB-ASSEMBLIES BEFORE
INSTALLATION. TEST PRESSURE SHALL BE FOR A MINIMUM ONE (1) CONTINUOUS HOUR
DURATION AND BE DOCUMENTED AND PERFORMED IN CONFORMANCE WITH TESTING
PROCEDURES SPECIFIED HEREIN.

d. THIS PRELIMINARY HYDROSTATIC TEST IS A PRETEST AND SHALL NOT PRECLUDE THE
REQUIREMENT OF THE TWO (2) HOUR TEST OF THE ENTIRE IN-PLACE CROSSING AFTER
INSTALLATION. IF A LEAK DEVELOPS ON THE FINAL IN-PLACE TEST AFTER INSTALLATION,
CONTRACTOR SHALL REPAIR SUCH LEAK AT HIS OWN EXPENSE.

e. ALL HDPE PIPING SHALL BE CLEANED AND HAVE PASSED FINAL HYDROSTATIC TESTING PRIOR
TO ANY TIE-IN CONNECTIONS WITH ASSOCIATED PIPING.

2. PROJECT HEALTH AND SAFETY PLAN. THIS PLAN SHALL INCLUDE PROCEDURES FOR
MONITORING GASSES ENCOUNTERED, WORKER SAFETY, SITE SAFETY, PUBLIC SAFETY,
AND OTHER PROCEDURES NECESSARY TO ENSURE SAFETY ON THE SITE. THE PLAN SHALL
BE SUBMITTED TO THE OWNER AND ENGINEER FOR REVIEW AND APPROVAL PRIOR TO THE
START OF CONSTRUCTION.

3. IF THE CONTRACTOR DETERMINES THAT ADDITIONAL SOIL INVESTIGATIONS ARE
NECESSARY, SOIL BORINGS SHALL BE CONDUCTED A SAFE DISTANCE FROM THE
PROPOSED BORE-PATH TO AVOID POTENTIAL FRAC-OUTS.  CONTRACTOR SHALL SUBMIT
HIS ADDITIONAL BORE LOCATIONS TO THE OWNER AND ENGINEER FOR APPROVAL.

b. CONTAIN A FRAC-OUT PREVENTION PLAN WHICH CONTAINS DOWN HOLES
PRESSURES, EARTHEN PRESSURES, AND ALL ELSE THAT IS REQUIRED TO COMPLETE
A DETAILED ANALYSIS PREPARED BY A LICENSED PROFESSIONAL ENGINEER IN THE
STATE OF DELAWARE.

c. CONTAIN AN EMERGENCY RESPONSE PLAN IN THE CASE OF A FRAC-OUT INCLUDING
BUT NOT LIMITED TO; SITE STABILIZATION MEASURES, IMMEDIATE SITE CONTAINMENT,
SITE CLEAN-UP, AND LONG TERM SITE CLEAN-UP. THE PLAN SHALL DETERMINE THE
SITE-SPECIFIC THEORETICAL OVERBURDEN PRESSURE, AND COMPARE THE ANNULUS
PRESSURE, WHICH SHALL BE CONTINUOUSLY MONITORED.

5. ARRANGEMENT DRAWINGS AND TECHNICAL SPECIFICATIONS OF THE DRILLING MACHINE,
MUD PUMPS AND MIXERS, AND ALL ANCILLARY SUPPORT EQUIPMENT, EXPERIENCE
RECORD WITH THIS TYPE OF DRILLING MACHINE, AND A COPY OF THE MANUFACTURER'S
OPERATION MANUAL FOR THE MACHINE.

6. CONTRACTOR'S CONSTRUCTION DRAWINGS, SPECIFICATIONS, AND CONTINGENCY PLANS
SHALL BE SUBMITTED FOR THE FOLLOWING ITEMS:

a. COMPLETE DETAILS OF THE SITE CLEARING AND EQUIPMENT MOBILIZATION PLAN
(SITE PREPARATION PLAN) INCLUDING, BUT NOT LIMITED TO, THE METHODS,
PROCEDURES, AND EQUIPMENT ARRANGEMENT TO BE USED DURING THE CLEARING
AND MOBILIZATION AT THE PROJECT SITE.

b. COMPLETE DESIGN DETAILS AND CALCULATIONS OF THE SIGNIFICANT PARAMETERS
AND CONSTRAINTS ASSOCIATED WITH THE DIRECTIONAL DRILLING OPERATIONS
INCLUDING, BUT NOT LIMITED TO: EXPANSION/CONTRACTION, LIMITING
OVERBURDEN/CRITICAL PRESSURES, DRILLING FLUID MIXTURES, AND LIMITING
PRESSURES, DRILLING/BORING SPEED, HYDROSTATIC TESTS AND CLEANING
PROCEDURES.

c. METHODS OF MONITORING AND CONTROLLING THE DRILL FLUID AND BOREHOLE
PRESSURES DURING DRILLING OPERATIONS.

d. METHOD OF MONITORING AND CONTROLLING THE SPEED, LINE, GRADE AND
ALIGNMENT OF THE EXCAVATION INCLUDING THE METHODS, PROCEDURES,
RELIABILITY AND NECESSARY EQUIPMENT.

e. COMPLETE DETAILS OF THE SPOIL CONTAINMENT, DEWATERING, DRYING, AND
REMOVAL METHODS, PROCEDURES, EQUIPMENT FOR CONTAINMENT ON SITE AND
HANDLING BY THE CONTRACTOR.

f. DETAILS, METHODS, PROCEDURES AND EQUIPMENT ARRANGEMENT TO BE USED
DURING THE PIPE ASSEMBLY, INSTALLATION, CLEANING, AND TESTING, INCLUDING
SOURCE OF WATER TESTING.

g. PROPOSED CONTINGENCY PLANS FOR THE PROTECTION OF THE WATERWAY,
ELECTRICAL CONDUITS, AND OTHER UNDERGROUND STRUCTURES INCLUDING, BUT
NOT LIMITED TO, THE COMPLETE DETAILS OF THE METHODS/PROCEDURES,
EQUIPMENT TO BE USED, ETC., FOR CRITICAL PHASES AND AREAS OF THE HDD
OPERATIONS.

h. STATEMENT BY THE PIPE MANUFACTURER INDICATING THAT THEY HAVE REVIEWED
THE DESIGN DRAWINGS AND THE CONTRACTOR'S PROPOSED METHODS AND AGREE
THAT THE PIPE PROPOSED IS SUITABLE FOR THE APPLICATION. THIS CERTIFICATION
SHALL INCLUDE RECOMMENDED MANUFACTURER'S PULLING LOADS AND ANY OTHER
LIMITATIONS OR RESTRICTIONS.

7. DRAWINGS AND CALCULATIONS FOR ALL SHEETING, SHORING AND BRACING PROPOSED
FOR ACCESS POINTS. THESE SHALL BE STAMPED AND SEALED BY A PROFESSIONAL
ENGINEER LICENSED TO PRACTICE IN THE STATE OF DELAWARE AND SHALL BE SUBMITTED
TO THE OWNER AND ENGINEER FOR REVIEW AND APPROVAL PRIOR TO CONSTRUCTION.

8. ALL WELDERS/FUSION TECHNICIANS SHALL BE CERTIFIED TO WELD TO THE OWNER'S AND
MANUFACTURER'S STANDARDS. ALL PERMITS, LICENSES, AND CERTIFICATIONS MUST BE
DELIVERED TO OWNER AND ENGINEER PRIOR TO INITIATION OF WORK. WELDING IS TO BE
PERFORMED IN ACCORDANCE WITH API 1104.

4. THE CONTRACTOR SHALL PREPARE A DETAILED RISK MANAGEMENT PLAN SUBMITTED TO
THE OWNER AND ENGINEER FOR REVIEW AND APPROVAL PRIOR TO THE START OF ANY
WORK. THE PLAN SHOULD BE ON SITE AT ALL TIMES DURING THE DRILLING OPERATION AND
SHALL:

a. DISCUSS PREVENTATIVE MEASURES THAT ARE TAKEN TO ELIMINATE RISK OF
WATERWAY CONTAMINATION, AND STEPS THAT WILL BE TAKEN IF CONTAMINATION
DOES OCCUR.

3. MATERIALS

a. GENERAL

1. PIPE FOR HDD CONSTRUCTION SHALL BE HDPE PIPE, SPECIFIED ELSEWHERE.
CONTRACTOR SHALL HANDLE THE PIPE AND ACCESSORIES IN A MANNER THAT
PREVENTS DAMAGE TO THE PIPE WALL, PIPE ENDS AND PIPE COATING.

2. EACH PIPING SYSTEM AND ASSOCIATED COMPONENTS SHALL BE PRODUCTS OF
ONE MANUFACTURER AND SHALL CONFORM TO ALL STANDARDS SPECIFIED
HEREIN.

b. FLOWABLE FILL

1. THIS SPECIFICATION IDENTIFIES THE BASIC REQUIREMENTS FOR FURNISHING, MIXING,
TRANSPORTING FLOWABLE FILL.

2. FLOWABLE FILL BACKFILL MATERIAL IS SUITABLE FOR USE AS A STRUCTURAL BACKFILL
MATERIAL BENEATH BUILDING FOUNDATIONS, UTILITY TRENCHES, EXCAVATIONS INSIDE
BUILDINGS, ABANDONED PIPES AND TANKS, AND ALL ROUTINE BACKFILLING. MATERIAL MAY
ALSO BE USED FOR PLACEMENTS IN WATER.

e. TOLERANCES

1. CONTRACTOR SHALL PLOT THE ACTUAL HORIZONTAL AND VERTICAL ALIGNMENT OF THE PILOT
BORE AT INTERVALS NOT EXCEEDING THIRTY (30) FEET. THIS "AS-BUILT" PLAN AND PROFILE
SHALL BE UPDATED AS THE PILOT HOLE ADVANCES.

2. THE CONTRACTOR SHALL AT ALL TIMES PROVIDE AND MAINTAIN INSTRUMENTATION THAT WILL
ACCURATELY LOCATE THE PILOT BORE/HOLE AND MEASURE DRILLING FLUID FLOW AND
PRESSURES.

3. CONTRACTOR SHALL PROVIDE THE OWNER AND ENGINEER ACCESS TO ALL DATA AND
READOUTS PERTAINING TO THE POSITION OF THE BORE HEAD AND FLUID PRESSURES AND
FLOWS. INFORMATION PERTAINING TO THE POSITION OR INCLINATION OF THE PILOT BORES
SHALL BE GIVEN TO THE OWNER AND ENGINEER WHEN REQUESTED.

4. AFTER THE PIPE IS IN PLACE, CLEANING PIGS SHALL BE USED TO REMOVE RESIDUAL WATER
AND DEBRIS. AFTER THE CLEANING OPERATION, THE CONTRACTOR SHALL PROVIDE AND RUN
A SIZING PIG TO CHECK FOR ANOMALIES IN THE FORM OF BUCKLES, DENTS, EXCESSIVE
OUT-OF-ROUNDNESS, AND ANY OTHER DEFORMITIES. THE SIZING PIG RUN SHALL BE
CONSIDERED ACCEPTABLE IF THE SURVEY RESULT INDICATES THAT THERE ARE NO SHARP
ANOMALIES GREATER THAN 2 PERCENT OF THE NOMINAL INSIDE PIPE DIAMETER, OR
EXCESSIVE OVALITY GREATER THAN 5 PERCENT OF THE NORMAL PIPE DIAMETER. PIPE
OVALITY SHALL BE MEASURED AS THE PERCENT DIFFERENCE BETWEEN THE MAXIMUM AND
MINIMUM PIPE DIAMETERS.

d. DRILLING OPERATIONS

1. DIRECTIONAL DRILLING/BORING OPERATIONS SHALL USE TECHNIQUES OF
CREATING OR DIRECTING A BOREHOLE ALONG A PREDETERMINED PATH TO THE
SPECIFIED TARGET LOCATION. THIS INVOLVES THE USE OF MECHANICAL AND
HYDRAULIC EQUIPMENT TO CHANGE THE BORING COURSE AND SHALL USE
INSTRUMENTATION TO MONITOR THE LOCATION AND ORIENTATION OF THE BORING
HEAD ASSEMBLY ALONG A PREDETERMINED COURSE.
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INTERCONNECTION NO. 1
(STA 0+00)

SEE PLAN THIS SHEET

PVC

LIMITS OF RESTRAINT

PIPE LEGEND

DIP
4

C005

EMERGENCY TRENCH CLOSURE NOTE:

STA 0+00 TO STA 0+38; THE CONTRACTOR SHALL HAVE ROAD PLATES
AVAILABLE WITHIN 100-FEET OF OPEN TRENCHING THROUGH
PAVEMENT TO PLATE TRENCH OPENING IN THE EVENT OF AN
EMERGENCY TO RE-ESTABLISH ACCESS.  ALL OPENING TRENCHING
WITHIN THESE LIMITS SHALL BE RESTORED WITHIN 4 HOURS.

EMERGENCY TRENCH CLOSURE NOTE:

STA 0+00 TO STA 0+38; THE CONTRACTOR SHALL HAVE ROAD PLATES
AVAILABLE WITHIN 100-FEET OF OPEN TRENCHING THROUGH
PAVEMENT TO PLATE TRENCH OPENING IN THE EVENT OF AN
EMERGENCY TO RE-ESTABLISH ACCESS.  ALL OPENING TRENCHING
WITHIN THESE LIMITS SHALL BE RESTORED WITHIN 4 HOURS.

CONTRACTOR SHALL RESTORE ROAD
SURFACE PER DETAIL 23, SHOWN ON C007.

THE LIMITS SHOWN ARE THE MINIMUM
REQUIREMENTS FOR THE 2" MIN TYPE C HOT

MIX. THIS AREA SHALL BE MILLED TO A DEPTH
OF 2" PRIOR TO RESURFACING. THE ROAD
BASE AND TRENCH RESTORATION SHALL

FOLLOW THE REQUIREMENTS OF DETAIL 23.

HDPE

STA 0+00 TO STA 0+33
PROPOSED 8" DIP

SANITARY FORCEMAIN
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STA 4+98 TO STA 9+50
PROPOSED 8" HDPE FORCEMAIN INSTALLED BY HDD METHODS FOR BORE-PATH SEE SHEET C004

BH-2
(APPROXIMATE)

STA 10+25
PROPOSED
INTERCONNECTION NO. 2
SEE DETAIL THIS SHEET

STA 9+50
PROPOSED 45° BEND

5
C005

STA 9+50 TO STA 10+25
PROPOSED 8" PVC
SANITARY FORCEMAIN

STA 0+33 TO STA 4+98
PROPOSED 8" PVC
SANITARY FORCEMAIN
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C005

STA 9+98
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STA 5+01
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INTERCONNECTION NO. 2
(STA 10+25)

SEE PLAN THIS SHEET

PVC

LIMITS OF RESTRAINT

PIPE LEGEND
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C005

HDPE

CONTRACTOR SHALL RESTORE ROAD
SURFACE PER DETAIL 23, SHOWN ON C007.
THE LIMITS SHOWN ARE THE MINIMUM
REQUIREMENTS FOR THE 2" MIN TYPE C HOT
MIX. THIS AREA SHALL BE MILLED TO A DEPTH
OF 2" PRIOR TO RESURFACING. THE ROAD
BASE AND TRENCH RESTORATION SHALL
FOLLOW THE REQUIREMENTS OF DETAIL 23.
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NOTE:

FOR PLAN AND PROFILE SEE SHEETS C002 TO C003
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SELECT BACKFILL
COMPACTED TO 98%
STANDARD PROCTOR
IN 6" LIFTS

DETECTABLE TAPE, IN
TRENCH 1'-6" BELOW GRADE.

PIPE BEDDING

8" SANTARIY
FORCEMAIN

6"

SUITABLE
EXCAVATED
BACKFILL

6"

1'-6"
TYP

4'-
0"

 M
IN

 C
OV

ER

UNDISTURBED EARTH

UNDISTURBED EARTH OR
ROCK TRENCH BOTTOM

PAYMENT LIMIT
FOR ROCK EXCAVATION
AND SELECT BACKFILL

1'-0"

PAYMENT LIMIT
FOR ASPHALT AND

CONCRETE RESTORATION

TRENCH UNDER OR WITHIN 5 FEET
OF ASPHALT OR CONCRETE PAVEMENT,
DRIVEWAY, SIDEWALK OR PARKING LOT

TRENCH UNDER OTHER AREA

EXISTING
PAVEMENTFINAL SAWCUT

INITIAL SAWCUT

UNDISTURBED EARTH

EXISTING GRADE

MIN. 1'-0"

2" MILL DEPTH

NOTE:  FOR DELDOT PAVEMENT REPAIR SEE DETAIL 23 ON C007
(ADOPTED FROM DELDOT STANDARD DETAIL P-4)

OD

1'-0"
TYP

EXISTING PIPE

SANITARY
FORCEMAIN

PIPE BEDDING

SELECT
BACKFILL

6"

1'-6" CLEARANCE
BETWEEN EXISTING
PIPE AND TOP OF
WATERMAIN

NOTES:

1. ALL EXISTING UTILITIES MUST BE SUPPORTED DURING CONSTRUCTION OF
THE NEW WATERMAIN.

2. WHEN CROSSING A SEWERLINE WITH A NEW WATERMAIN, ONE FULL PIPE
LENGTH (18' MIN) SHALL BE USED AT THE POINT OF CROSSING. THE
WATERMAIN SHALL BE PLACED SO THAT BOTH JOINT ENDS ARE AS FAR AS
POSSIBLE FROM THE EXISTING SEWERLINE.

3. FOR WATERLINES PASSING ABOVE EXISTING PIPE MAINTAIN A MINIMUM OF
1'-6" BETWEEN WATERLINE AND EXISTING PIPE.

UNDISTURBED EARTH OR
ROCK TRENCH BOTTOM

TRENCH UNDER OR WITHIN 5 FEET OF
ASPHALT OR CONCRETE PAVEMENTTRENCH UNDER OTHER AREA

DRIVEWAY, SIDEWALK, OR PARKING LOT

APPROVED
BACKFILL

EXISTING DIP OR PVC

MEGALUG (TYP)

SOLID SLEEVE COUPLING

NEW DIP NIPPLE
(MIN 18" LONG)

DI MJ FITTING

NEW SANITARY
FORCEMAIN

TYPE "A"
CONNECTION TO DIP OR PVC

NOTES:

1. VALVES AND TEES MAY BE HARNESSED SIMILARLY.

2. HARNESSING IS FOR RESISTANCE TO INTERNAL PRESSURE-PIPE ITSELF MUST BE
SUPPORTED ON FIRM BEDDING AND CAREFULLY BACKFILLED.

3. COAT ALL EXPOSED SURFACES OF HARNESS ASSEMBLY WITH BITUMINOUS COATING.
4. TIE RODS SHALL BE PLACED ON SIDES OF PIPE.

CONCRETE
BLOCKING (TYP)

'L''L'

'L''L'

WEDGE ACTION
RESTRAINING
HARNESS FOR DI
PUSH-ON PIPE

RESTRAINING
HARNESS
FOR PVC
PUSH-ON PIPE

BEND, TEE,VALVE,
OR DEAD END (TYP)

MJ WEDGE ACTION
RETAINER GLAND
FOR DI MJ PIPE

BEND OR FITTING - DI
THROUGH 12-INCH

BEND OR FITTING - PVC
THROUGH 10-INCH

NOTES:

1. DIMENSION 'L' REPRESENTS THE LENGTH OF RESTRAINED PIPE REQUIRED IN
FEET EACH SIDE OF THE PIPE FITTING.

2. NO UNRESTRAINED JOINT WITHIN 5 FEET ON EITHER SIDE OF THE TEE FITTING.

3. CONTRACTOR SHALL PROVIDE ALL ADDITIONAL HARNESSING NECESSARY FOR
TESTING PURPOSES. LENGTH AND LOCATION OF HARNESSING SHALL BE
DETERMINED BASED UPON CONTRACTORS OPERATIONS.

RESTRAINED JOINT SCHEDULE

PIPE
SIZE

PIPE
TYPE

11.25° ELBOW 22.5° ELBOW 45° ELBOW TEE BRANCH, 90° BEND, VALVE
OR DEAD END

'L' 'L' 'L' 'L'
8" PVC 13' 25' 48' 99'
8" DIP 12' 23' 45' 94'

MJ WEDGE
ACTION
RETAINER
GLAND FOR
DI PIPE

MJ WEDGE
ACTION
RETAINER
GLAND FOR
PVC PIPE

5
C005

TEE FITTING
(TYP)

CONCRETE
THRUST BLOCK
(TYP)

PLANPLAN

ELEVATIONELEVATION

ELBOW FITTING (TYP)

WATERMAIN
(TYP)

UNDISTURBED OR
COMPACTED EARTH

NOTES:

1. THRUST BLOCKS ARE REQUIRED AT ALL BENDS, OFFSETS, AND TEES.

2. THRUST BLOCKS SHALL BE PLACED AGAINST UNDISTURBED TRENCH WALLS AND BOTTOMS.

3. THRUST BLOCKS SHALL BE CONSTRUCTED OF 3,000 PSI CONCRETE.

4. FITTING TO BE POLYETHYLENE WRAPPED PRIOR TO BEDDING AND CONCRETE BLOCK PLACEMENT.

5. THRUST BLOCKS SHALL BE CONSTRUCTED TO ALLOW REMOVAL OF ALL JOINT BOLTS.

DIMENSION SCHEDULE

PIPE
SIZE

PIPE DIAMETER (IN) (AT 170 PSI TEST)
11.25° ELBOW 22.5° ELBOW 45° ELBOW 90° ELBOW TEE

'A' 'B' 'C' 'A' 'B' 'C' 'A' 'B' 'C' 'A' 'B' 'C' 'D' 'E' 'F'
8" 1.0 1.0 .5 1.0 1.0 .5 1.25 1.25 .75 1.25 1.25 .75 1.25 1.875 1.5

'A' 'A' 'D' 'D'

'B
'

'E
'

'C
'

'C
'

'F'
'F'

WOOD WEDGES

CONCRETE THRUST
BLOCK (TYP)

DIMENSION SCHEDULE
SIZE
PIPE 

'A' 'B' 'C'

NOTES:

1. USE HIGH EARLY CEMENT AND ALLOW CONCRETE TO ACHIEVE 90%
STRENGTH BEFORE PLACING INFLUENT PIPE INTO SERVICE.

UNDISTURBED EARTH

'A'
BEARING AGAINST

UNDISTURBED SOIL

TRENCH
WIDTH

'A'

#5
 B

AR
S 

@
9-

IN
CH

 S
PA

CI
NG

#5 BARS
@ 9 - INCH
SPACING

(4) QTY #5 BARS
DIAGONAL EACH FACE

8" 24" 24" 12"

'B
'

'B
'

FORCEMAIN

FORCEMAIN

REINFORCING STEEL
(EACH FACE)

4000 PSI CONCRETE

BACKFILL AND COMPACT TO
95% SPD

TRENCH
WIDTH

UNDISTURBED EARTH

HDPE WALL
ANCHOR

'C
'

ASTM C478 (LATEST DATE) REINFORCED
CONCRETE (4000 PSI) TONGUE AND GROOVE
SECTIONS WITH ROUND NEOPRENE GASKETS

THE JOINT BETWEEN THE MANHOLE FRAME AND
THE EXTENSION RING TO BE MADE WITH AN
APPROVED COMPOUND SUCH AS DEWITT NO 10,
DURASEAL 3101, PIONEER 301 OR APPROVED EQUAL

GRADE

NOTES

1. THE JOINTS BETWEEN THE CONE SECTION AND THE EXTENSION
RINGS SHALL BE MORTARED IN PLACE

2. THE INDIVIDUAL RINGS SHALL NOT EXCEED 6" IN THICKNESS.
THE TOTAL NUMBER PLACED SHALL BE LIMITED TO 2 OR A
MAXIMUM OF 12" IN HEIGHT

3. THE ENTIRE OUTSIDE SURFACE FROM THE FRAME CASTING TO
THE CONE SECTION SHALL BE COATED WITH AN APPROVED
COATING MATERIAL SUCH AS "PRECO-PATCH", "ROCK MOUNT",
"WATER PLUG", OR APPROVED EQUAL

6"

2 1
/2"

FIRST MANHOLE STEP SHALL BE 6" FROM
THE TOP OF THE CONE

STANDARD FRAME
AND COVER

GRADE RINGS AS REQUIRED (MAX OF 12")

ALL INTERIOR SEAMS SHALL BE
SEALED USING HYDRO-SEAL

1'-
0" OC

RIMS SHALL BE SET FLUSH WITH NEW
SURFACE IN PAVED AREAS

1'-
0"

12" MIN SELECT BACKFILL

MANHOLE DISH INSERTS
SHALL BE INSTALLED IN ALL
NEW MANHOLE INSTALLATIONS

UNDISTURBED EARTH

4'-0" DIA

ECCENTRIC CONE SECTION

RISER SECTIONS AS REQUIRED (TYP)

STANDARD MANHOLE STEP 10
C006

9
C005

"A"

"B"

"C"

1"

3"

3/4
"

7 1
/2"

1 1
/2"

SECTION A-A

DIMENSION "A" DIMENSION "B" DIMENSION "C" WEIGHT OF COVER

24" 22 1/4" 35"(MAX.) 150 LB. ± 5%

TABLE

SEWER

SANITARY

NOTES:

1. MATERIAL ASTM A48 CLASS 30B CAST IRON.

2. UNIT MUST WITHSTAND H-20 WHEEL LOADING.

3. ALL DIMENSIONS ARE TO BE CONSIDERED MINIMUM WITH THE EXCEPTION OF THE COVER,
WHICH MUST CONFORM EXACTLY TO MAINTAIN INTERCHANGEABILITY WITHIN THE COUNTY.

4. COATING NOT REQUIRED.

5. FRAMES AND COVERS SHALL HAVE MACHINED BEARING SURFACES.

6. NO LETTERING OTHER THAN SANITARY SEWER WILL BE ALLOWED ON THE EXPOSED
SURFACE OF THE COVER.

A A

2" HIGH LETTERING 1/8" DEEP

(4) 3/4" VENT HOLE EQUALLY SPACED

NOTES:

1. FITTING AND ALL RESTRAINTS TO
BE POLYETHYLENE WRAPPED
PRIOR TO CONCRETE PLACEMENT

UNDISTURBED OR
COMPACTED EARTH (TYP)

ANCHOR INTO CONCRETE
THRUST BLOCK WITH STEEL
REINFORCING ROD (TYP)

COAT EXPOSED SURFACES OF
RODS WITH BITUMINOUS COATING

FORCEMAIN

CONCRETE THRUST BLOCK (TYP) ELBOW FITTING

'L'

'L'

'A'PLAN

ELEVATION

'W
'

DIMENSION SCHEDULE
22.5° ELBOW 45° ELBOW11.25° ELBOWPIPE

TYPE
PIPE
SIZE

8"

'A' 'A' 'A''W' 'W' 'W''L' 'L' 'L'ROD Ø ROD Ø ROD Ø

PVC 1.0 3.0 3.0 1/2" 1.0 3.5 3.5 1.0 4.0 4.5 1/2"1/2"
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1
C002

TYPICAL TRENCH/OPEN EXCAVATION RESTORATION
SCALE: NTS

2
C002

PIPE CROSSING DETAIL
SCALE: NTS

3

C002

CONNECTION TO EXISTING FORCEMAIN
SCALE: NTS

4
C002

RESTRAINED JOINT SCHEDULE
SCALE: NTS

5
C002

TYPICAL THRUST BLOCK
SCALE: NTS

7
C002

CONCRETE ANCHOR BLOCK
SCALE 

8
C006

PRECAST MANHOLE
SCALE: NTS 

9
C005

STANDARD FRAME AND COVER
SCALE: NTS 

6
C002

TYPICAL THRUST BLOCK FOR VERTICAL BENDS
SCALE 
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X X X

XXX

1/2" PREMOLDED
EXPANSION JOINT MATERIAL

TOOL EDGE

2 1/2"

6X6-W2.9 X W2.9 WWF
MESH SHALL NOT PASS
THROUGH EXPANSION
JOINTS

5" COMPACTED
SUBBASE MATERIAL

5" CONCRETE SIDEWALK

X X X

XXX

2 1/2"

6X6-W2.9 X W2.9 WWF5" COMPACTED
SUBBASE MATERIAL

5" CONCRETE SIDEWALK

X X X X

5'-0"

5"
5"

6"
TYP

4000 PSI CONCRETE

FINISHED
LANDSCAPING OR
CURB SEE PLAN

6 X 6 - W2 9 X 2.9 WWF
CENTERED IN SLABCOMPACTED

SUBBASE MATERIAL COMPACT SUBGRADE PITCHED TO
MATCH DRAINAGE DESIGN

1'-
0"

1'-
0"

COMPACTED SELECT
BACKFILL MATERIAL
(AS SPECIFIED)

CONCRETE SLAB

#5 BARS @ 12" O.C.

COMPACTED SELECT
BACKFILL MATERIAL
(AS SPECIFIED)

PROPOSED CONCRETE

#5 BARS @ 12" O.C.

EXISTING TOP
COURSE
EXISTING BINDER
COURSE
EXISTING SELECT
BACKFILL

MATCH GRADE SAW CUT

NOTE:
CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING
ASPHALT TO PRE-CONCTRUCTION CONDITION.

SIDEWALK

CURB RAMP
DOME (TYP) (SEE NOTE 1)

SIDE FLARES

(SEE NOTE 2)

2'

0.3"

0.2
"

0.9" - 1.4"

50-60% OF
 BASE DIAMETER

DOME (TYP) (SEE NOTE 1)
1.625" - 2.41"

0.9
"

EDGE OF FIELD

6"
 - 

1'
 S

EE
 N

OT
E 

6

FULL RAMP WIDTH (TYP) (SEE NOTE 2)

NOTES:

1. THE DETAILS PROVIDED ARE NOT DRAWN TO SCALE. THE QUANTITY OF DOMES
DEPICTED ON THE DETECTABLE WARNING FIELD (THE DOMES ARE THE ENTIRE 2' LEVEL
SURFACE) IS FOR ILLUSTRATION ONLY.

DETECTABLE WARNING FIELD DIMENSIONS

2. THE SIZE OF THE DETECTABLE WARNING FIELD SHALL BE 2' IN THE DIRECTION OF
TRAVEL AND SHALL EXTEND THE FULL WIDTH OF THE CURB RAMP OR FLUSH SURFACE,
EXCLUSIVE OF SIDE FLARES.

DOME ALIGNMENT

3. THE ROWS OF DOMES SHALL BE ALIGNED TO BE PERPENDICULAR OR RADIAL TO THE
GRADE BREAK BETWEEN THE RAMP LANDING OR CURB RAMP AND THE STREET.

4. WHERE DOMES ARE ARRAYED RADIALLY THEY MAY DIFFER IN DOME DIAMETER AND
CENTER-TO-CENTER SPACING WITHIN THE RANGES SPECIFIED ON THIS SHEET.

COLOR REQUIREMENTS

5. THE DETECTABLE WARNING FIELD SHALL BE DARK CHARCOAL IN, MEET THE
REQUIREMENTS OF THE STANDARD SPECIFICATIONS, AND BE MANUFACTURED BY
ARMOR TILE OR APPROVED EQUAL.

DETECTABLE WARNING LOCATIONS

6. DETECTABLE WARNINGS SHALL BE LOCATED SO THAT THE EDGE OR ON CURB RAMP
TYPE "A"  AT LEAST ONE CORNER OF THE WARNING FIELD NEAREST TO THE ROADWAY
IS 6" TO 9" FROM THE FRONT OF THE CURB OR THE EDGE (1' WHERE TRAVERSABLE
CURB IS USED).

DOME SPACING

DOME SECTION

HEAVY DUTY CAST-IRON
FRAME AND GRATE WITH
BICYCLE SAFE GRATE PATTERN MAINTAIN POSITIVE

SLOPE TO DRAIN

PRECAST CONCRETE
STRUCTURE
PARGE ALL KNOCKOUTS
WITH SOLID MASONRY
UNITS AND MORTAR
STORM SEWER PIPE

VA
RI

ES
 S

EE
 P

LA
N

2'-0"6"

6"
1'-

0"
MI

N
SU

MP

6" MIN COMPACTED
SUBBASE MATERIAL

A A

SECTION A-A

PLAN

6"

PE THREADED  ROD WITH
WING NUTS AND SPACERS
(SEE NOTE)

WA A

L

H

PIPE SIZE A H L W
12" 0'-6.5" 0'-6.5" 2'-1" 2'-5"
15" 0'-6.5" 0'-6.5" 2'-1" 2'-5"
18" 0'-7.5" 0'-6.5" 2'-8" 2'-11"
24" 0'-7.5" 0'-6.5" 3'-0" 3'-9"
30" 0'-10.5" 0'-7.0" 4'-5" 5'-8"
36" 0'-10.5" 0'-7.0" 4'-5" 5'-8"

NOTE:

1. PE THREADED ROD W/WING NUTS PROVIDED FOR END SECTIONS 12" - 24". 30" AND 36"
END SECTIONS TO BE CONNECTED TO PIPE PER MANUFACTURER'S RECOMMENDATIONS.

TOP VIEW RIGHT SIDE VIEWFRONT VIEW

DRIP LINE

PRUNE TREE TO
COMPENSATE
FOR ROOT LOSS

HARDWOOD SPECIES

ROOT SYSTEM

BORE ZONE

12" DIA. OR
LARGER TREE

MORE
THAN 8'

8' OR LESS

12" OR LARGER

C PIPELC PIPEL

NOTES:

1. TREE BORES SHALL BE AT LOCATIONS SHOWN ON CONTRACT DRAWINGS.

2. THE CONTRACTOR SHALL RETAIN THE SERVICES OF A QUALIFIED
LANDSCAPER TO TRIM AND REPAIR TREES AS NECESSARY.

JACK AND BORE WITH
STEEL CASING PIPE

8'

MAXIMUM LENGTH OF
TUNNEL OR BORE SHALL BE
16' PLUS TREE DIAMETER

GRADE

4'-0"3" UNION
3" BALL VALVE

3" NPT THREADED
NIPPLE (TYP) 8"x8"x8" DI TEE

DI CAP - TAPPED WITH
3" NPT THREADS

3" COMBINATION AIR VALVE

PRESCAST CONCRETE
MANHOLE WITH FLAT TOP

MANHOLE DISH INSERTS
SHALL BE INSTALLED IN ALL
NEW MANHOLE INSTALLATIONS

STANDARD FRAME
AND COVER

6" VENT LOCATION
OPTIONS

12
C006

9
C005

8
C005

GRADE RINGS AS REQUIRED
(MAX OF 12")

RIMS SHALL BE SET FLUSH WITH
NEW SURFACE IN PAVED AREAS

THE JOINT BETWEEN THE MANHOLE FRAME AND
THE EXTENSION RING TO BE MADE WITH AN

APPROVED COMPOUND SUCH AS DEWITT NO 10,
DURASEAL 3101, PIONEER 301 OR APPROVED EQUAL

SOLID CONCRETE BLOCK

13
C006

1'-0"
MIN

GRADE

7'-0" MIN
SETBACK OFF
PAVED AREA

3'-
0"

6" SCH 80 PVC
VENT WITH
BIRD SCREENPAVEMENT

GROUND SURFACE

GRADE

3'-
0"

6" SCH 80 PVC
VENT WITH
BIRD SCREEN

NOTES:

1. MANHOLE STEPS SHALL BE OF FORGED ALUMINUM ALLOY.

2. AN ACCEPTABLE ALTERNATE IS THE STEEL REINFORCED COPOLYMER
POLYPROPYLENE MANHOLE STEP.

3. THE STEPS SHALL BE EMBEDDED IN THE WALLS OF THE CONCRETE MANHOLE
BARREL WHILE THE MANHOLE IS BEING  CAST OR SECURELY GROUTED IN
PLACE AFTER CASTING.

DROP FRONT TYPE

REINFORCED COPOLYMER POLYPROPYLENE TYPE

TYPICAL SECTION
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20 24IN CATCH BASIN WITH FRAME AND GRATE
SCALE: NTS

15 TYPICAL SIDEWALK CONSTRUCTION JOINT
SCALE: NTS

16 TYPICAL SIDEWALK EXPANSION JOINT
SCALE: NTS

17 SIDEWALK SECTION
SCALE: NTS

19 TYPICAL CONCRETE DRIVE SECTION
SCALE: NTS

18 SAW CUT DETAIL
SCALE: NTS

14 DETECTABLE WARNING SYSTEM
SCALE: NTS

21 FLARED END SECTIONS
SCALE: NTS 22 TYPICAL TREE BORE

SCALE: NTS

13
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VENT FOR MANHOLE IN PAVEMENT
SCALE: NTS 

12
C006

VENT FOR MANHOLE ON CHAMBER OFF ROAD
SCALE: NTS 

11
C002

AIR-VACUUM RELIEF CHAMBER
SCALE: NTS 
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FULL DEPTH SAW
CUT (TYP) SEE LIMITS OF PAVEMENT REHABILITATION ON C002

(MIN 7'-0" PLUS DIAMETER OF PIPE)

SEE REPAIR SCHEDULE FOR
BINDER, BASE MATERIAL,
AND DEPTH. SEE NOTE 4

1'-0" (TYP)

1'-0" (TYP)
4'-

0"
 M

IN

EXISTING PAVEMENT

TYPE 2 HOT MIX SURFACE OVERLAY (SEE
REPAIR SCHEDULE AND NOTE 3)

SEE TRENCH DETAIL

FULL DEPTH SAW CUT SEE LIMITS OF PAVEMENT REHABILITATION ON C002
(MIN 9'-0" PLUS DIAMETER OF PIPE)

1'-0" (TYP)

1'-0" (TYP)

4'-
0"

 M
IN

EXISTING PAVEMENT

2" MIN TYPE C HOT MIX
(THICKNESS TO MATCH EXISTING)

SEE NOTE 1

SEE TRENCH DETAIL

PERMANENT CROSS-ROAD OR LONGITUDINAL PATCH DETAIL

PERMANENT CROSS-ROAD OR LONGITUDINAL PATCH DETAIL
*EXISTING CONCRETE PAVEMENT OVERLAYED WITH HOTMIX LOCATIONS

PCC PATCH

PLACE HOT MIX TO THE
TOP OF THE EXISTING
ROADWAY. USE BCBC UP
TO 2" BELOW EXISTING
GRADE AND PAVE 2" TYPE
"C" HOT MIX OVER PATCH

NOTES:

1. THIS IS A MINIMUM PATCH. IF THE EXISTING ROADWAY HAS A HEAVIER CROSS SECTION
THAN SHOWN HERE, IT SHALL BE REPLACED WITH THAT CROSS SECTION, OR AS
DIRECTED BY THE ENGINEER.

2. ADOPTED FROM DEL DOT STANDARD DETAIL P-4 (2013)

3. 2" MIN. PAVEMENT SURFACE OVERLAY SHALL BE DELDOT MIX 76-22, #401807 (160 C 76-22)

4. PATCH SHALL MATCH EXISTING ASPHALT PAVEMENT. TYPE B BINDER THICKNESS SHALL
BE INCREASED TO 5" DEPTH AND PLACED IN TWO LIFTS, A 2" AND 3" LIFT FOR
COMPACTION.

DELDOT HOT MIX ASPHALT
CORSE TYPE DEPTH ITEM NO.

SURFACE C 2" 401807

BINDER B 3" 401810

BINDER BCBC 6" 401819

BASE GABC 8" 302008

23
C005

PAVEMENT PATCH DETAILS FOR STATE ROAD
SOUTH TIMBERLAKE DRIVE
SCALE: NTS 

1
C005

1
C005

http://www.ghd.com/
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COASTAL HIGHWAY - ROUTE 1
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JEB DRIVE
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GENERAL NOTES:
1. ALL MATERIALS AND METHODS OF CONSTRUCTION SHALL CONFORM TO THE DRAWINGS, SPECIFICATIONS, LOCAL

BUILDING CODES, AND THE STANDARD SPECIFICATION AND DETAILS, OF SUSSEX COUNTY.

2. THESE DRAWINGS SHOW INFORMATION FROM THE BEST AVAILABLE RECORDS REGARDING PIPES, CONDUITS,
TELEPHONE LINES, AND OTHER STRUCTURES AND CONDITIONS, WHICH EXIST ALONG THE LINE OF WORK, BOTH AT
AND BELOW THE SURFACE OF THE GROUND. THE CONTRACTOR SHALL SUPPORT AND PROTECT ALL PIPES,
CONDUITS, TELEPHONE LINES AND OTHER STRUCTURES, AS REQUIRED. ALL DAMAGE TO EXISTING SERVICES
SHALL BE REPAIRED IMMEDIATELY AT THE CONTRACTORS EXPENSE.

3. ALL DISTURBED AREAS SHALL BE SMOOTHLY GRADED TO PROMOTE POSITIVE DRAINAGE AND ALSO STABILIZED
WITH TOPSOIL, SEED AND MULCH. IF SETTLEMENT OCCURS, TOPSOIL, SEEDING AND MULCH SHALL BE REPEATED
UNTIL SETTLEMENTS SUBSIDES. (SEE SOIL EROSION AND SEDIMENT CONTROL NOTES, DETAILS AND
SPECIFICATIONS.)

4. ALL DRAINAGE STRUCTURES AND TRENCHES SHALL REMAIN FUNCTIONAL DURING CONSTRUCTION.

5. THE CONTRACTOR ASSUMES ALL RESPONSIBILITY FOR ANY DEVIATION FROM THESE PLANS.

6. THE FINAL AUTHORITY FOR ALL WETLANDS RELATED ISSUES REST WITH THE UNITED STATES ARMY CORPS OF
ENGINEERS AND/OR THE ENVIRONMENTAL PROTECTION AGENCY.

7. IT SHALL BE UNDERSTOOD THAT FAILURE TO MENTION SPECIFICALLY ANY WORK WHICH WOULD NORMALLY BE
REQUIRED TO COMPLETE THE PROJECT SHALL NOT RELIEVE THE CONTRACTOR OF HIS RESPONSIBILITY TO
PERFORM SUCH WORK.

8. ALL WORK SHALL COMPLY WITH ALL PROVISIONS OF THE CURRENT DELAWARE STANDARDS AND SPECIFICATIONS
FOR SOIL EROSION AND SEDIMENT CONTROL.

9. THE MEASURES REQUIRED IN THE APPROVED SEDIMENT CONTROL PLAN SHALL APPLY BE COMPLETED, AND IN
SERVICE PRIOR TO CONSTRUCTION OF FACILITIES SHOWN ON THESE PLANS.

10. PRIOR TO SEEDING, THE CONTRACTOR SHALL HAVE SOILS TEST TO DETERMINE LIME AND FERTILIZER
REQUIREMENTS.

11. FOR ALL AREAS, CULVERT AND/OR UTILITY TRENCH BACK FILL SHALL BE COMPACTED TO AT LEAST 95% OF THE
MAXIMUM DRY DENSITY DETERMINED BY ASSHTO METHOD T-180.

12. TRENCHES SHALL NOT REMAIN OPEN OVERNIGHT. IF IT IS NECESSARY FOR TRENCHES TO REMAIN OPEN IN A
TRAFFIC AREA, STEEL PLATES CAPABLE OF BEARING TRAFFIC SHALL BE USED TO COMPLETELY COVER THE
TRENCH OPENING.

13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTENANCE OF TRAFFIC ON ANY EXISTING ROADS.

14. ALL UTILITY DETAILS SHALL COMPLY WITH THE STANDARD DETAILS AS SHOWN ON THESE PLANS UNLESS
OTHERWISE NOTED.

15. ANY CLEARING, GRADING CONSTRUCTION OR DEVELOPMENT, OR ALL OF THESE, WILL BE DONE PURSUANT TO
THIS PLAN. IT WILL BE THE RESPONSIBILITY OF THE CONTRACTOR OR SUBCONTRACTOR TO NOTIFY THE ENGINEER
OF ANY DEVIATIONS FROM THIS PLAN. ANY CHANGE MADE IN THIS PLAN WITHOUT WRITTEN AUTHORIZATION FROM
THE ENGINEER WILL PLACE RESPONSIBILITY FOR SAID CHANGE ON THE CONTRACTOR OR THE SUBCONTRACTOR.
EROSION AND SEDIMENT PRACTICES, AND SITE IN GENERAL, MUST BE INSPECTED WEEKLY AND AFTER EACH RAIN
FALL EVENT, BY THE CONTRACTOR OR RESPONSIBLE PERSON, AND ANY NEEDED MAINTENANCE PERFORMED
IMMEDIATELY.

16. EROSION AND SEDIMENT PRACTICES, AND SITE IN GENERAL, MUST BE INSPECTED WEEKLY AND AFTER EACH RAIN
FALL EVENT, BY THE CONTRACTOR OR RESPONSIBLE PERSON, AND ANY NEEDED MAINTENANCE PERFORMED
IMMEDIATELY.

17. ANY RESPONSIBLE PERSONNEL INVOLVED IN THE CONSTRUCTION OF THIS PROJECT WILL HAVE AT LEAST ONE
PERSON ONSITE AT ALL TIME WHO HAS TAKEN THE CONTRACTOR'S CERTIFICATION COURSE (BLUE CARD) AT A
DELAWARE DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENT CONTROL APPROVED TRAINING PROGRAM
FOR THE CONTROL OF SOIL EROSION AND SEDIMENT CONTROL BEFORE BEGINNING THE PROJECT.

18. CONTRACTOR SHALL RESTORE ALL DISTURBED DUNES TO PRE-CONSTRUCTION GRADE AND CONDITIONS.

~0.30 ACRES

OWNER'S CERTIFICATION

DISTURBED AREA

DATE: OWNER'S SIGNATURE:

SEQUENCE OF OPERATIONS:
1. THE SUSSEX CONSERVATION DISTRICT MUST BE NOTIFIED IN WRITING FIVE (5) DAYS PRIOR TO COMMENCING WITH CONSTRUCTION.

FAILURE TO DO SO CONSTITUTES A VIOLATION OF THE APPROVED SEDIMENT AND STORMWATER MANAGEMENT PLAN.

2. CONDUCT A PRE-CONSTRUCTION MEETING.

3. CLEAR AND GRUB FOR ALL AREAS NECESSARY FOR THE INSTALLATION OF PERIMETER CONTROLS.

4. INSTALL PERIMETER CONTROLS AND ALL OTHER SEDIMENT AND EROSION CONTROL MEASURES AS SHOWN OR CALLED FOR ON THE
DRAWINGS INCLUDING STABILIZED CONSTRUCTION ENTRANCES.

5. EXCAVATE TRENCH, INSTALL PIPELINES AND BACKFILL. ALL TRENCHES SHALL BE BACKFILLED DURING THE SAME DAYLIGHT PERIOD
THAT THEY HAVE BEEN EXCAVATED. ANY GROUNDWATER PUMPED DURING CONSTRUCTION SHALL BE DISCHARGED TO EXISTING
DRAINAGE DITCHES. DRAINAGE DITCHES SHALL BE PROTECTED FROM EROSION DURING THIS OPERATION. ANY SEDIMENT LADDEN
WATER REMOVED FROM EXCAVATIONS SHALL BE FILTERED THROUGH A DEWATERING BASIN ACCEPTABLE TO THE SUSSEX
CONSERVATION DISTRICT.

6. AS WORK PROGRESSES, RETOPSOIL COMPLETE PORTIONS USING SALVAGED TOPSOIL, FINE GRADE AND APPLY PERMANENT
SEEDING AS NOTED. IF OUT OF SEASON APPLY TEMPORARY SEEDING UNTIL PERMANENT SEEDING CAN BE PERFORMED.

7. RESTORE ALL DISTURBED AREAS TO THE ORIGINAL GRADE AND VEGETATE AS REQUIRED.

8. REMOVE SEDIMENT AND EROSION CONTROL DEVICES AFTER AREA HAS BEEN COMPLETELY STABILIZED (WITH PRIOR APPROVAL OF
THE SEDIMENT AND EROSION CONTROL INSPECTOR.)

 START CONSTRUCTION:  FEBRUARY 2020.

APPLY TO GRADED OR CLEARED AREAS NOT SUBJECT TO IMMEDIATE FURTHER DISTURBANCE WHERE
PERMANENT LONG LIVED VEGETATIVE COVER IS NEEDED.
SEEDED PREPARATION: LOOSEN UPPER THREE INCHES BY RAKING, DISCING OR OTHER ACCEPTABLE MEANS
BEFORE SEEDING.
SOIL AMENDMENTS: IN LIEU OF SOIL TEST RECOMMENDATIONS. USE THE FOLLOWING.
APPLY 2 TONS PER ACRE DOLOMITIC LIMESTONE
(92 LBS/1000 SQ.FT.) AND 600 LBS. PER ACRE 10-10-10 FERTILIZER
(14 LBS/1000 SQ.FT.) BEFORE SEEDING, HARROW OR DISC INTO UPPER THREE INCHES OF SOIL.

SEEDING: FOR THE PERIODS MARCH 1 THRU APRIL 30, AND AUGUST 1 THRU OCTOBER 15, SEED WITH 150 LBS. PER
ACRE (1.4 LBS.1000 SQ.FT.) OF KENTUCKY 31 TALL FESCUE. FOR THE PERIOD MAY 1 THRU JULY 31, SEED WITH 150 LBS.
KENTUCKY 31 TALL FESCUE PER ACRE AND 6 LBS. PER ACRE (0.05 LBS./1000 SQ.FT.) OF WEEPING LOVEGRASS. DURING
THE PERIOD OF OCTOBER 16 THRU FEBRUARY 28 PROTECT SITE BY: OPTION (1) 2 TONS PER ACRE OF WELL
ANCHORED STRAW MULCH AND SEED AS SOON AS POSSIBLE IN THE SPRING. OPTION (2) USE SOD. OPTION (3) SEED
WITH 60 LBS. PER ACRE KENTUCKY 31 TALL FESCUE AND MULCH WITH 2 TONS PER ACRE WELL ANCHORED STRAW.

MULCHING: APPLY 1 1/2 TO 2 TONS PER ACRE (70 TO 90 LBS./1000 SQ.FT.) OF-UNROTTED SMALL GRAIN STRAW
IMMEDIATELY AFTER SEEDING. ANCHOR MULCH IMMEDIATELY AFTER APPLICATION USING MULCH ANCHORING
TOOL OR 218 GALLONS PER ACRE (5 GAL./1000 SQ.FT.) OF EMULSIFIED ASPHALT ON FLAT AREAS. ON SLOPES 8
FT. OR HIGHER USE 348 GALLONS PER ACRE (8 GAL./1000 SQ.FT.) FOR ANCHORING.

MAINTENANCE: INSPECT ALL SEEDED AREAS AND MAKE REPAIRS IF NEEDED. RESEED IF NECESSARY.

PERMANENT SEEDING NOTES

APPLY TO GRADED OR CLEARED AREAS LIKELY TO BE REDISTURBED WHERE A SHORT-TERM VEGETATIVE COVER IS NEEDED.
SEEDED PREPARATION: LOOSEN UPPER THREE INCHES OF SOIL BY RAKING, DISCING OR OTHER ACCEPTABLE MEANS BEFORE SEEDING.

SOIL AMENDMENTS: APPLY 600 LBS. PER ACRE 10-10-10 FERTILIZER (14 LBS/1000 SQ.FT.)

SEEDING: FOR PERIOD MARCH 1 THRU APRIL 30 AND FROM AUGUST 15 THRU NOVEMBER 15 SEED WITH 2 1/2 BUSHELS PER ACRE OF ANNUAL
RYE (3.2 LBS/1000 SQ.FT.). FOR PERIOD FROM MAY 1 THRU AUGUST 14, SEED WITH 3 LBS. PER ACRE OF WEEPING LOVEGRASS(0.07 LBS/1000
SQ.FT.). FOR THE PERIOD NOVEMBER 16 THRU FEBRUARY 28, PROTECT SITE BY APPLYING 2 TONS PER ACRE OF WELL ANCHORED STRAW
MULCH AND SEED AS SOON AS POSSIBLE IN THE SPRING OR USE SOD.

MULCHING: APPLY 1 1/2 TO 2 TONS PER ACRE (70 TO 90 LBS./1000 SQ.FT.) OF UNROTTED SMALL GRAIN STRAW IMMEDIATELY
AFTER SEEDING, ANCHOR MULCH IMMEDIATELY AFTER APPLICATION USING MULCH ANCHORING TOOL OR 218 GALLONS PER
ACRE (5 GAL./1000 SQ.FT.) OF EMULSIFIED ASPHALT ON FLAT AREAS, ON SLOPES 8 FT. OR HIGHER, USE 348 GAL. PER ACRE (8
GAL./1000 SQ.FT.) FOR ANCHORING.

TEMPORARY SEEDING NOTES

DESIGN CERTIFICATION

DATE:

DESIGNER'S SIGNATURE

DESIGNER'S NAME
(KELVIN GEORGE)

DESIGNER'S ADDRESS:

PHONE: 240-206-6810

FAX: 240-206-6811

DELAWARE REGISTRATION No.

TYPE (P.E., P.L.S. OR R.L.A.)
P.E.

GHD INC. 16701 MELFORD BLVD., SUITE 330

BOWIE, MD 20715

EROSION AND SEDIMENT CONTROL NOTES:
1. ALL EROSION AND SEDIMENT PRACTICES SHALL COMPLY WITH THE DELAWARE EROSION AND SEDIMENT CONTROL HANDBOOK REV

03/2013 OR LATEST EDITION.

2. REVIEW AND APPROVAL OF THE SEDIMENT AND STORMWATER MANAGEMENT PLAN SHALL NOT RELIEVE THE CONTRACTOR FROM HIS OR
HER RESPONSIBILITIES FOR COMPLIANCE WITH THE REQUIREMENTS OF THE SEDIMENT AND STORMWATER REGULATIONS, NOR SHALL IT
RELIEVE THE CONTRACTOR FROM ERRORS OR OMISSIONS IN THE APPROVED PLAN.

3. IF THE APPROVED PLAN NEEDS TO BE MODIFIED, ADDITIONAL SEDIMENT AND STORMWATER CONTROL MEASURES MAY BE REQUIRED AS
DEEMED NECESSARY BY THE SUSSEX CONSERVATION DISTRICT. THIS MAY RESULT IN ADDITIONAL EROSION AND SEDIMENT CONTROL
MEASURES.

4. FOLLOWING SOIL DISTURBANCE OR REDISTURBANCE, PERMANENT OR TEMPORARY STABILIZATION SHALL BE COMPLETED WITHIN 14
CALENDAR DAYS AS TO THE SURFACE OF ALL PERIMETER SEDIMENT CONTROLS, TOPSOIL STOCKPILES, AND ALL OTHER DISTURBED OR
GRADED AREAS ON THE PROPOSED SITE.

5. THE CONTRACTOR SHALL MAINTAIN AND REPAIR ALL EROSION AND SEDIMENT CONTROL PRACTICES FOR THE DURATION OF THE
PROJECT

6. THE SUSSEX CONSERVATION DISTRICT RESERVES THE RIGHT TO ENTER PRIVATE PROPERTY FOR THE PURPOSES OF PERIODIC SITE
INSPECTION.

7.  APPROVED PLANS REMAIN VALID FOR FIVE YEARS FROM DATE OF APPROVAL

8. IF DUST BECOMES A PROBLEM DURING CONSTRUCTION, DUST CONTROL SHALL BE STABILIZED ACCORDING TO "STANDARD AND
SPECIFICATIONS" FOR DUST CONTROL IN THE "DELAWARE EROSION AND SEDIMENT CONTROL HANDBOOK FOR DEVELOPMENT", LATEST
EDITION.

9. ALL SEDIMENT CONTROL DEVICES SHALL BE INSPECTED AND LEFT IN FUNCTIONAL CONDITION AT THE END OF EACH WORKING DAY.

10. ANY DEVIATION FROM THE "SEQUENCE OF OPERATIONS" AS SHOWN ON THESE DRAWINGS SHALL BE APPROVED BY THE SEDIMENT
CONTROL INSPECTOR.

11. IF MINOR FIELD ADJUSTMENTS ARE NEEDED, THE CONTRACTOR MUST GET APPROVAL FROM THE SEDIMENT CONTROL INSPECTOR.

12. INSTALLED SEDIMENT CONTROL DEVICES SHALL FULLY PROTECT TRENCH EXCAVATION, STOCKPILES AND OTHER AREAS DISTURBED
DURING CONSTRUCTION.

13. WHEN SLOPES ARE 3:1 OR GREATER, EROSION CONTROL MATTING IS REQUIRED.

14. NO SPOILS, STOCKPILED OR EXCAVATED MATERIAL MAY BE DISCHARGED INTO WETLANDS REGULATED BY THE ARMY CORP OF
ENGINEERS OR THE STATE OF DELAWARE.

15. NO SPOILS SHALL ENTER STREAMS, CHANNELS OR WATERWAYS. MEASURES SUCH AS SILT FENCE, OR BUFFER STRIPS SHALL BE USED
TO PROTECT STREAMS, CHANNELS PONDS OR WATERWAYS. THE DISTRICT INSPECTOR MAY AT HIS DISCRETION SELECT THE
INSTALLATION LOCATION.

16. AT ANY TIME A DEWATERING OPERATION IS USED, IT SHALL BE PREVIOUSLY APPROVED BY THE AGENCY CONSTRUCTION SITE REVIEWER
FOR A NON-EROSIVE POINT OF DISCHARGE, AND A DEWATERING PERMIT SHOULD BE APPROVED BY THE DNREC WELL PERMITTING
BRANCH. ANY DEWATERING ENCOUNTERED DURING CONSTRUCTION SHALL BE FILTERED THROUGH AN APPROVED SEDIMENT REMOVING
DEVICE AS INDICATED ON THE PLANS. ALL WATER DISCHARGED FROM SEDIMENT DEVICES MUST BE DISCHARGED TO AN APPROVED SITE.
THE DISCHARGE OF WATER FROM SEDIMENT TANKS DIRECTLY TO TIDAL WATERS OR WETLANDS IS PROHIBITED.

17. SEDIMENT CONTROL DEVICES CONSTRUCTED WITHIN DITCH AREAS SHALL BE REMOVED ONLY WHEN PERFORMING TRENCH
EXCAVATION, BACKFILL/OR/GRADING OF THE DITCH. REMOVED DEVICES SHALL BE RE-INSTALLED IMMEDIATELY FOLLOWING
DISTURBANCE.

18. SALVAGE EXISTING TOPSOIL FROM THE CONSTRUCTION AREA.

19. STOCKPILES OF MATERIAL SHALL BE ON A RELATIVELY FLAT SURFACE. STOCKPILES MUST BE SURROUNDED WITH SILT FENCE OR
STABILIZED EARTH BERM.

20. NO MATERIAL OUTSIDE OF CONTRACT AREA IS ALLOWED TO BE STOCKPILED IN THIS SITE. A SEPARATE APPROVED SEDIMENT CONTROL
PLAN IS REQUIRED.

21. MATERIAL REMOVED AS A RESULT OF EXCAVATION FROM ROAD SURFACE, GRAVEL, SAND ROADS AND STOCKPILED FOR RE-USE SHALL
BE PROTECTED WITH APPROVED SEDIMENT CONTROL PRACTICE. THE METHOD SHALL BE REVIEWED WITH THE SUSSEX CONSERVATION
DISTRICT INSPECTOR PRIOR TO CONSTRUCTION.

22. CONTRACTOR SHALL KEEP ALL ROADS OR STREETS ADJACENT TO THE CONSTRUCTION SITE CLEAN OF DEBRIS OR SEDIMENT. STREET
CLEANING AND REMOVAL OF ANY SEDIMENT SHALL BE ACCOMPLISHED AT THE END OF EACH WORKING DAY OR PRIOR TO RAIN OR WHEN
FIELD CONDITIONS DICTATE.

23. APPROVAL OF A SEDIMENT AND STORMWATER PLAN DOES NOT GRANT OR IMPLY RIGHT TO DISCHARGE STORMWATER RUNOFF. THE
OWNER/DEVELOPER IS RESPONSIBLE FOR ACQUIRING ANY AND ALL AGREEMENTS, EASEMENTS, ETC., NECESSARY TO COMPLY WITH
STATE DRAINAGE AND OTHER APPLICABLE LAWS.

24. BEFORE ANY EARTHWORK OR EXCAVATION TAKES PLACE, THE CONTRACTOR SHALL CALL MISS UTILITY AT 811 OR 1.800.282.8555 AT
LEAST 48 HOURS PRIOR TO CONSTRUCTION, TO HAVE ALL EXISTING UTILITIES MARKED ON-SITE.

25. THE CONTRACTOR SHALL AT ALL TIMES PROTECT AGAINST SEDIMENT OR DEBRIS LADEN RUNOFF OR WIND FROM LEAVING THE SITE.
PERIMETER CONTROLS SHALL BE CHECKED DAILY AND ADJUSTED AND/OR REPAIRED TO FULLY CONTAIN AND CONTROL SEDIMENT FROM
LEAVING THE SITE. ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT HAS REACHED HALF OF THE EFFECTIVE CAPACITY OF THE
CONTROL. IN ADDITION, THE CONTRACTOR MAY NEED TO ADJUST OR ALTER MEASURES IN TIMES OF ADVERSE WEATHER CONDITIONS,
OR AS DIRECTED BY THE AGENCY CONSTRUCTION SITE REVIEWER.

26. BEST AVAILABLE TECHNOLOGY (BAT) SHALL BE EMPLOYED TO MANAGE TURBID DISCHARGES IN ACCORDANCE WITH REQUIREMENTS OF
7. DEL C. CH 60, REGULATIONS GOVERNING THE CONTROL OF WATER POLLUTION, SECTION 9.1.02, KNOWN AS SPECIAL CONDITIONS FOR
STORMWATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITIES , AND DEPARTMENT POLICIES, PROCEDURES, AND GUIDANCE.

27. NOTIFY THE DNREC SEDIMENT AND STORMWATER PROGRAM (OR RELEVANT DELEGATED AGENCY) IN WRITING AT LEAST FIVE (5) DAYS
PRIOR TO THE START OF CONSTRUCTION. FAILURE TO DO SO CONSTITUTES A VIOLATION OF THE APPROVED SEDIMENT AND
STORMWATER MANAGEMENT PLAN.

28. PRIOR TO ANY CLEARING, INSTALLATION OF SEDIMENT CONTROL MEASURES OR GRADING, A PRE-CONSTRUCTION MEETING MUST BE
SCHEDULED AND CONDUCTED WITH THE AGENCY CONSTRUCTION SITE REVIEWER. THE LANDOWNER/DEVELOPER , CONTRACTOR, AND
CERTIFIED CONSTRUCTION REVIEWER ARE REQUIRED TO BE IN ATTENDANCE AT THE PRE-CONSTRUCTION MEETING; THE DESIGNER IS
RECOMMENDED TO ATTEND.

29. ALL PERIMETER CONTROLS ARE TO BE REVIEWED BY THE AGENCY CONSTRUCTION SITE REVIEWER AND APPROVED PRIOR TO
PROCEEDING WITH FURTHER SITE DISTURBANCE OR CONSTRUCTION.

30. EROSION AND SEDIMENT CONTROL DEVICES SHOULD BE REMOVED ONLY AFTER WORK IN AN AREA HAS BEEN COMPLETED AND
STABILIZED, WITH WRITTEN APPROVAL FROM THE AGENCY CONSTRUCTION SITE REVIEWER.

“I, THE UNDERSIGNED, CERTIFY THAT ALL LAND CLEARING, CONSTRUCTION AND DEVELOPMENT SHALL BE DONE PURSUANT TO THE
APPROVED STANDARD PLAN AND THAT RESPONSIBLE PERSONNEL (I.E., BLUE CARD HOLDER) INVOLVED IN THE LAND DISTURBANCE WILL
HAVE A CERTIFICATION OF TRAINING PRIOR TO INITIATION OF THE PROJECT, AT A DNREC SPONSORED OR APPROVED TRAINING COURSE
FOR THE CONTROL OF EROSION AND SEDIMENT DURING CONSTRUCTION. IN ADDITION, I GRANT THE DNREC SEDIMENT AND
STORMWATER PROGRAM AND/OR THE RELEVANT DELEGATED AGENCY THE RIGHT TO CONDUCT ON-SITE REVIEWS.”

“I HEREBY CERTIFY THAT THIS PLAN HAS BEEN PREPARED UNDER MY SUPERVISION AND TO THE BEST OF MY KNOWLEDGE
COMPLIES WITH THE APPLICABLE STATE AND LOCAL REGULATIONS AND ORDINANCES.”

HANS MEDLARZ - CHIEF ENGINEER

OWNER'S NAME AND TITLE (PRINTED OR TYPED)

PHONE: 302-855-7728
EMAIL: HANS.MEDLARZ@SUSSEXCOUNTYDE.GOV
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TRAFFIC CONTROL SEQUENCE OF CONSTRUCTION

STEP 1 THE CONTRACTOR SHALL PLACE ALL CONSTRUCTION WARNING SIGNS ONE WEEK PRIOR TO THE
BEGINNING OF WORK.  THE SIGNS ARE TO REMAIN COVERED UNTIL  ROAD CONSTRUCTION
BEGINS.  THE APPROACH WARNING SIGNS SHALL REMAIN IN PLACE UNTIL CONSTRUCTION IS
COMPLETED.

STEP 2 THE CONTRACTOR SHALL USE DIAGRAM, FIGURE 6H-1. WORK BEYOND THE SHOULDER (TA-1) FOR
OPEN-CUT INSTALLATION AND HDD BORING OPERATIONS, FIGURE 6H-10 FOR OPEN-CUT
INSTALLATION CLOSURE THAN 24-INCHES FROM THE EDGE OF PAVEMENT, TO INSTALL TRAFFIC
CONTROL DEVICES AND TEMPORARY PAVEMENT MARKING.

STEP 3 CONSTRUCT ALL PROPOSED WORK.

STEP 4 REMOVE TRAFFIC CONTROL DEVICES

MAINTENANCE AND PROTECTION OF TRAFFIC NOTES

1. THE CONTRACTOR SHALL MAINTAIN TRAFFIC THROUGHOUT THE LENGTH OF THE CONTRACT IN
ACCORDANCE WITH THE REQUIREMENTS OF DELDOT MANUAL ON UNIFORM TRAFFIC CONTROL
DEVICES FOR STREETS AND HIGHWAYS (MUTCD), LATEST REVISION.

2. A 72-HOUR (MINIMUM) NOTICE IS REQUIRED TO BE GIVEN TO THE DELDOT DISTRICT INSPECTOR
PRIOR TO START UTILITY CONSTRUCTION.

3. A COPY OF THE UP TO DATE APPROVED CONSTRUCTION DOCUMENTS AND DELDOT APPROVAL
LETTER SHALL BE MAINTAIN ON THE PROJECT SITE AT ALL TIMES AND BE AVAILABLE FOR
INSPECTION BY DELDOT PERSONNEL.

4. PRIOR TO THE START OF ANY CONSTRUCTION PHASE, ALL PROPOSED MAINTENANCE AND
PROTECTION TRAFFIC RELATED WORK SHALL BE COMPLETE.  THIS INCLUDES, WHERE
APPLICABLE, ALL SIGNS, PAVEMENT MARKINGS, BARRIERS, DELINEATION (CONES, DRUMS, ETC.),
PAVEMENT MODIFICATION AND OTHER RELATED WORK.

5. THE CONTRACTOR SHALL SUBMIT HIS WORK ZONE TRAFFIC CONTROL PLANS FOR REVIEW AND
APPROVAL BY ALL AGENCIES AND ENGINEER PRIOR TO THE IMPLEMENTATION OF SAID PLAN.

6. THE CONTRACTOR SHALL POST WARNINGS SIGNS AT ALL APPROACHES TO THE PROJECT AND
CONSTRUCTION ENTRANCES.  THE CONTRACTOR SHALL PROVIDE FLAGMEN WHEN AND WHERE
NECESSARY.

7. DELDOT RESERVES THE RIGHT TO STOP THE CONTRACTOR'S OPERATIONS, IF IN THE OPINION OF
THE DEPARTMENT'S REPRESENTATIVE, THE CONTRACTOR'S OPERATIONS ARE NOT IN
COMPLIANCE WITH MUTCD OR THE CONTRACT DOCUMENTS OR IF THE CONTRACTOR'S
OPERATIONS ARE DEEMED UNSAFE.

8. CONSTRUCT INGRESS AND EGRESS

a. THE CONTRACTOR SHALL KEEP TO A MINIMUM THE MOVEMENT OF CONSTRUCTION VEHICLES
AND EQUIPMENT IN AND OUT OF DESIGNATED TRAVEL LANES.  ONLY NECESSARY AND
AUTHORIZED VEHICLES, AS DETERMINED BY OWNER/ENGINEER, SHALL BE ALLOWED TO
ENTER THE WORK AREA.

9. PUBLIC INGRESS AND EGRESS

a. THE CONTRACTOR SHALL MAINTAIN ACCESS TO EXISTING RESIDENTIAL/COMMERCIAL
DRIVEWAYS, PARKING LOTS, ETC. AT ALL TIMES.

b. THE CONTRACTOR SHALL PROVIDE PROPERTY OWNERS WITH PROPER ACCESS AND MINIMUM
WIDTHS FOR THEIR DRIVEWAYS ACCORDING TO POLICY AND STANDARDS FOR ENTRANCES TO
STATE HIGHWAYS AND SHALL MAINTAIN THEM THROUGHOUT ALL PHASES OF WORK AND
SHALL DELINEATE THESE BY MEANS OF SIGNS, CONES, AND/OR DRUMS.

c. WHERE DIRECT ACCESS TO DRIVEWAYS IS NOT POSSIBLE DUE TO NECESSARY
CONSTRUCTION OPERATIONS, THE CONTRACTOR SHALL PLAN AN ALTERNATE MEANS OF
ACCESS AND SUBMIT PLANS TO THE OWNER/ENGINEER FOR REVIEW BEFORE OPERATIONS
COMMENCE.

1. PLANS ARE REVIEWED FOR GENERAL CONFORMITY. DELDOT IS NOT RESPONSIBLE FOR ERRORS OR
OMISSIONS WITHIN THE PLAN SET. THE UTILITY OWNER IS RESPONSIBLE TO ENSURE ACCURACY OF
PLANS AND CONFORMANCE WITH DELDOT STANDARDS.

2. MANHOLE TOP SECTIONS WILL BE OFF SET CONE STYLE. ANY MANHOLE LIDS THAT ARE DETERMINED
BY DELDOT TO NOT BE IN THE CENTER OF THE LANE SHALL BE ADJUSTED PRIOR TO FINAL PAVEMENT
PLACEMENT.

3. MANHOLE FRAME AND LIDS SHALL BE INITIALLY SET ½” LOW AND ADJUSTED TO FINISH GRADE WITH
CONCRETE COLLAR AFTER FINAL PAVEMENT HAS BEEN PLACED.

4. CONCRETE COLLARS SHALL BE POURED AROUND MANHOLE FRAME AND LIDS/VALVE BOXES TO FINISH
GRADE USING CLASS “A” CONCRETE.

5. ALL BACKFILL MATERIAL IN EXISTING/PROPOSED ROADWAY SHALL CONFORM TO
TYPE ”C” BORROW. ALL BORROW BACKFILL SHALL BE COMPACTED TO 95% USING AASHTO
T99 STANDARD FOR TESTING.

6. GABC PLACED SHALL BE COMPACTED TO 98%

7. COMPACTION TESTING SHALL BE PERFORMED EVERY 100' AND TESTING SHALL BE TAKEN ON EACH
LIFT OF MATERIAL PLACED.

8. TAR CHIP/HOT MIXES ROADS: TRAVEL WAY PAVEMENT DISTURBED SHALL BE RESTORED AT THE END
OF THE DAY PRIOR TO REOPENING TO TRAFFIC. HOT MIX SHALL BE PLACE PER TEMP PATCHING
DETAIL 6” GABC AND 2” TYPE “C” HOT MIX.

9. TAR CHIP/HOT MIXES SHOULDERS: SHOULDERS DISTURBED MAY BE LEFT IN GABC TO FINISH GRADE
OVERNIGHT BUT SHALL BE CLOSED USING APPROPRIATE SIGNING AND DRUMS. TEMP PAVEMENT
SHALL BE PLACED FOR SHOULDERS AT THE END OF EACH WORK WEEK.

10. ALL AREAS DISTURBED OUTSIDE OF THE PAVEMENT SHALL BE GRADED EACH DAY TO ENSURE
POSITIVE DRAINAGE AND SHALL BE PERMANENTLY RESTORED AT THE END OF EACH WEEK.

11.  ALL TEMPORARY HOT MIX SHALL BE PLACED TO PROVIDE A SMOOTH RIDEABLE SURFACE TO DELDOT
STANDARDS.

12.  A SAFETY EDGE IS REQUIRED ON ALL HOT MIX PLACED.

13.  ANY STRIPING DISTURBED SHALL BE PLACED AT THE END OF THE DAY PRIOR TO OPENING TO
TRAFFIC.

14. PROOF ROLL OF GABC SHALL BE PERFORMED USING A LOADED 10 WHEELER PRIOR TO PLACEMENT OF
HOT MIX.

15. ALL MATERIALS AND WORKMANSHIP WITHIN THE STATE R/W SHALL BE COMPLETED IN ACCORDANCE
WITH CURRENT STATE OF DELAWARE DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATION
FOR ROAD AND BRIDGE CONSTRUCTION, SUPPLEMENTAL SPECIFICATIONS, STANDARD CONSTRUCTION
DETAILS, UTILITY MANUAL, SPECIAL PROVISIONS AND DESIGN MEMORANDUMS.

16. THERE IS A ONE YEAR WARRANTY ON ALL EARTH WORK AND CONCRETE. A THREE YEAR WARRANTY
ON ALL HOT MIX INCLUDING SUBBASE/SUBGRADE ISSUES WITHIN THE PAVEMENT AREAS. WARRANTY
DOES NOT START UNTIL ALL WORK IS COMPLETED AND A STAND OF GRASS HAS BEEN ESTABLISHED
TO DELDOT STANDARDS AND A ACCEPTANCE LETTER HAS BEEN ISSUED.

17. ALL DISTURBED AREAS WITHIN THE STATE RIGHT-OF-WAY, BUT NOT IN THE PAVEMENT, SHALL BE
TOP-SOILED (6” MINIMUM), FERTILIZED, SEEDED AND MULCHED. IF SOD IS USED NEXT TO SIDEWALK OR
SHARED-USE PATH, CONTRACTOR SHALL GRADE TOPSOIL ADJACENT TO THE SIDEWALK OR
SHARED-USE PATH PRIOR TO PLACEMENT OF SOD TO ENSURE THAT SOD IS PLACED FLUSH OR JUST
BELOW EDGE OF SIDEWALK OR SHARED-USE PATH TO AVOID WATER PONDING ON THE SIDEWALK OR
SHARED-USE PATH.

18. A 72-HOUR (MINIMUM) NOTICE SHALL BE GIVEN TO THE DELDOT DISTRICT PERMIT SUPERVISOR PRIOR
TO STARTING UTILITY CONSTRUCTION.

19. A 48 HOUR NOTICE IS REQUIRED TO BE GIVEN TO THE DELDOT INSPECTOR PRIOR TO MATERIAL
RELEASES.

20. ALL CONCRETE /HOT MIX MATERIALS SHALL BE RELEASED BY THE INSPECTOR PRIOR TO PLACEMENT

21. MISS UTILITY OF DELAWARE SHALL BE NOTIFIED THREE (3) CONSECUTIVE WORKING DAYS PRIOR TO
EXCAVATION, AT 1-800-282-8555.

22. ALL SIGNING, STRIPING AND MAINTENANCE OF TRAFFIC IS THE CONTRACTOR'S RESPONSIBILITY AND
SHALL FOLLOW THE GUIDELINES SHOWN IN THE DELAWARE MANUAL ON UNIFORM TRAFFIC CONTROL
DEVICES (DE MUTCD) FOR STREETS AND HIGHWAYS (LATEST EDITION).  THE OWNER OR MAINTENANCE
CORPORATION SHALL BE RESPONSIBLE FOR MAINTENANCE OF ALL SIGNS INSTALLED AS PART OF THIS
PROJECT.

23. A COPY OF THE UP TO DATE APPROVED CONSTRUCTION DOCUMENTS AND DELDOT APPROVAL
LETTERS SHALL BE MAINTAINED ON THE PROJECT SITE AT ALL TIMES AND BE AVAILABLE FOR
INSPECTION BY DELDOT PERSONNEL.

24. EXISTING UTILITIES ARE SHOWN IN ACCORDANCE WITH THE BEST AVAILABLE INFORMATION.
COMPLETENESS OR CORRECTNESS THEREOF IS NOT GUARANTEED. IT SHALL BE THE CONTRACTOR'S
RESPONSIBILITY TO CONTACT THE UTILITY COMPANIES INVOLVED IN ORDER TO SECURE THE MOST
ACCURATE INFORMATION AVAILABLE AS TO UTILITY LOCATION AND ELEVATION. NO CONSTRUCTION
AROUND OR ADJACENT TO UTILITIES SHALL BEGIN WITHOUT NOTIFYING THEIR OWNERS AT LEAST
48-HOURS IN ADVANCE. THE CONTRACTOR SHALL TAKE THE NECESSARY PRECAUTIONS TO PROTECT
THE EXISTING UTILITIES AND MAINTAIN UNINTERRUPTED SERVICE AND ANY DAMAGE DONE TO THEM
DUE TO HIS/HER NEGLIGENCE SHALL BE IMMEDIATELY AND COMPLETELY REPAIRED AT THE
CONTRACTOR'S EXPENSE. TO LOCATE EXISTING UTILITIES IN THE FIELD PRIOR TO CONSTRUCTION,
THE CONTRACTOR SHALL CONTACT MISS UTILITY OF DELAWARE (SEE NOTE #21).

25. SHOULD UTILITY RELOCATION BE REQUIRED, THE DEVELOPER MUST SUBMIT A UTILITY RELOCATION
PLAN FOR DELDOT REVIEW, ALONG WITH CORRESPONDENCE FROM THE UTILITY COMPANIES STATING
PRELIMINARY APPROVAL TO THE RELOCATION AND DESIGN OF THE UTILITIES PRIOR TO THE DELDOT
PRE-CONSTRUCTION MEETING. NO PHYSICAL CONSTRUCTION CAN OCCUR UNTIL THE UTILITY PLANS
ARE APPROVED, THE INDIVIDUAL UTILITY COMPANIES ISSUE FINAL APPROVAL, AND A DELDOT UTILITY
PERMIT IS ISSUED TO THE UTILITY COMPANY.

26. DESIGN AND INSTALLATION OF ALL PAVEMENT MARKINGS AND STRIPING SHALL BE AS OUTLINED IN
THE LATEST VERSION OF THE DE MUTCD.   FOR FINAL PERMANENT PAVEMENT MARKINGS EPOXY RESIN
PAINT SHALL BE REQUIRED FOR LONG LINE STRIPING. THERMO PLASTIC (EXTRUDED OR PREFORMED
MATERIAL) WILL BE REQUIRED ON ASPHALT SURFACES, FOR SHORT LINE STRIPING, I.E.
SYMBOLS/LEGENDS. PERMANENT PAVEMENT MARKING TAPE (PER DELDOT APPROVED MATERIALS
LIST) WILL BE REQUIRED ON CONCRETE SURFACES, FOR SHORT LINE STRIPING, I.E.
SYMBOLS/LEGENDS.

27. BREAKAWAY POSTS SHALL BE USED WHEN INSTALLING ALL SIGNS.  REFERENCE DELDOT STANDARD
CONSTRUCTION DETAIL T-15.

28. ALL PROPOSED CLOSED STORM DRAIN SYSTEMS SHALL BE VIDEO INSPECTED, REPAIRED AS
NECESSARY AND APPROVED PRIOR TO THE INSTALLATION OF FINAL PAVING.  IF REPAIRS ARE NEEDED,
THE REPAIRED PIPE SECTIONS WILL NEED TO BE VIDEO INSPECTED AGAIN BEFORE THE REPAIR CAN
BE APPROVED.

29. IT IS THE CONTRACTOR'S RESPONSIBILITY TO INSURE THAT PAVING WITHIN THE STATE OF DELAWARE
RIGHT-OF-WAY IS INSTALLED TO THE ELEVATIONS SHOWN AND THAT NO PONDING OF WATER EXISTS
AFTER PAVING IS COMPLETE.

30. THE DEPARTMENT RESERVES THE RIGHT TO STOP THE CONTRACTOR'S OPERATIONS, IF, IN THE
OPINION OF THE DEPARTMENT'S REPRESENTATIVE, THE CONTRACTOR'S OPERATIONS ARE NOT IN
COMPLIANCE WITH THE DELAWARE MUTCD, THE SPECIFICATIONS OR THE PLANS OR IF THE
CONTRACTOR'S OPERATIONS ARE DEEMED UNSAFE.

31. ALL ROADWAY CLOSURES OR LANE CLOSURES BEYOND THOSE SPECIFIED AND APPROVED IN THE
PLANS SHALL BE APPROVED BY THE DISTRICT SAFETY OFFICER A MINIMUM OF TWO WEEKS IN
ADVANCE OF THE PROPOSED RESTRICTION

32. TEMPORARY TRAFFIC CONTROL DEVICES SHALL BE MAINTAINED IN GOOD CONDITION IN ACCORDANCE
WITH THE BROCHURE ENTITLED “QUALITY GUIDELINES FOR TEMPORARY TRAFFIC CONTROL
DEVICES”, PUBLISHED BY THE AMERICAN TRAFFIC SAFETY SERVICES ASSOCIATION (ATSSA). ANY
TEMPORARY TRAFFIC CONTROL DEVICES THAT DO NOT MEET THE QUALITY GUIDELINES SHALL BE
REMOVED AND REPLACED WITH ACCEPTABLE DEVICES. FAILURE TO COMPLY WILL RESULT IN WORK
STOPPAGE.

33. THE CONTRACTOR SHALL PROVIDE ALL PROPERTY OWNERS AND RESIDENTS WHO LIVE ADJACENT TO
THE WORK ZONE WITH WRITTEN NOTICE, 48 HOURS IN ADVANCE OF THE START OF CONSTRUCTION
WORK. THIS NOTIFICATION SHALL INCLUDE THE SCOPE OF WORK, WORKING HOURS, ANTICIPATED
START AND COMPLETION DATES; A SUMMARY OF CONSTRUCTION ACTIVITIES WHICH MAY INTERFERE
WITH ACCESS TO THE PROPERTY INCLUDING A SCHEDULE AND ACCESS COORDINATION PLAN,
CONTRACTOR'S NAME AND ADDRESS AND A DELDOT CONTACT PHONE NUMBER. FAILURE TO GIVE
PROPER NOTICE WILL RESULT IN A SUSPENSION OF THE WORK REQUIRING NOTICE, UNTIL PROPER
NOTICE IS PROVIDED. THE CONTRACTOR SHALL PROVIDE WRITTEN VERIFICATION TO THE ENGINEER
THAT THE PROPERTY OWNERS AND RESIDENTS WERE NOTIFIED.

34. THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING THE LOCAL 911 CENTER, LOCAL SCHOOLS
AND THE DELDOT PUBLIC INFORMATION CENTER OF ALL ROADS AND LANES TO BE CLOSED A MINIMUM
OF SEVEN CALENDAR DAYS BEFORE THE CLOSURE.

35. THE CONTRACTOR SHALL NOTIFY THE LOCAL 911 CENTER IF ACCESS TO A FIRE HYDRANT IS
TEMPORARILY RESTRICTED.

36. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING THAT THE TRANSPORTATION
MANAGEMENT CENTER IS NOTIFIED EACH AND EVERY DAY WHEN WORK IS BEING PERFORMED IN
STATE RIGHT-OF-WAY. THE CONTRACTOR SHALL IDENTIFY THE TYPE OF WORK, ANY LANE(S) OR
SHOULDERS CLOSED, THE LENGTH OF TIME FOR WORK, WHEN THE LANE RESTRICTIONS ARE IN PLACE
AND WHEN LANE RESTRICTIONS ARE LIFTED, CONTACT PERSON/PHONE NUMBER AND STATE
INSPECTOR. THE TRANSPORTATION MANAGEMENT CENTER CAN BE REACHED AT (302) 659-4600.

37. AT THE END OF EACH WORKDAY, THE CONTRACTOR SHALL CORRECT ALL VERTICAL DIFFERENCES IN
ACCORDANCE WITH TABLE 6G-1 OF THE DELAWARE MUTCD.

38. AT THE END OF EACH DAY'S OPERATION AND BEFORE TRAFFIC IS RETURNED TO UNRESTRICTED
ROADWAY USE, TEMPORARY PAVEMENT MARKINGS SHALL BE APPLIED IN ACCORDANCE WITH THE
DELAWARE MUTCD AND DELDOT'S TEMPORARY PAVEMENT MARKINGS POLICY.

39. WHEN SIDE ROADS INTERSECT THE WORK ZONE, ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE
ERECTED INCLUDING PERMANENT WARNING SIGNS.

40. ALL STORAGE OF EQUIPMENT AND MATERIAL SHALL COMPLY WITH SECTION 6G.21 OF THE DELAWARE
MUTCD.

41. ALL FLAGGERS SHALL COMPLY WITH CHAPTER 6E OF THE DELAWARE MUTCD.

42. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING HIS/HER WORK WITH OTHER
CONTRACTORS IN THE AREA.

43. ALL PERSONS WORKING WITHIN THE STATE RIGHT-OF-WAY SHALL WEAR A MINIMUM OF AN ANSI CLASS
II SAFETY VEST MEETING OR EXCEEDING THE ANSI 107-2004 REQUIREMENTS, AS SPECIFIED IN THE
DELAWARE

44. ALL PAVEMENT MARKINGS THAT ARE NO LONGER IN USE AND CONFLICT WITH TEMPORARY PAVEMENT
MARKINGS SHALL BE REMOVED AND COMPLETELY OBLITERATED BY A METHOD APPROVED BY THE
ENGINEER. PAINTING OVER THE CONFLICTING PAVEMENT MARKINGS WILL NOT BE ACCEPTED AS A
METHOD OF REMOVAL.

45. WITHIN THE MAINLINE WORK AREA, PERMANENT ADVANCE WARNING SIGNS WITH THE LEGENDS ROAD
WORK 1500 FT, ROAD WORK 1000 FT AND ROAD WORK 500 FT SHALL BE INSTALLED IN ADVANCE OF THE
WORK AREA IN BOTH DIRECTIONS. AN END ROAD WORK SIGN SHALL BE LOCATED 500 FEET
DOWNSTREAM FROM THE WORK AREA. ON INTERSECTING ROADWAYS WITHIN THE PROJECT LIMITS, A
ROAD WORK AHEAD SIGN SHALL BE PLACED AT A DISTANCE NOT LESS THAN 500 FEET IN ADVANCE OF
THE WORK AREA AND AN END ROAD WORK SIGN SHALL BE LOCATED 500 FEET DOWNSTREAM OF THE
WORK AREA. ALL PERMANENT ADVANCE WARNING SIGNS SHALL BE GROUND MOUNTED ON TWO
NCHRP-350 OR MASH APPROVED BREAKAWAY POSTS AND SHALL BE MOUNTED IN COMPLIANCE WITH
THE DELAWARE MUTCD. PERMANENT ADVANCE WARNING SIGNS SHALL BE MOUNTED AT A HEIGHT OF
7 FEET, MEASURED FROM THE ROADWAY TO THE BOTTOM OF THE SIGN. THE USE OF SKID MOUNTED
SIGN SUPPORTS IS NOT ALLOWED UNLESS THE CONTRACTOR CAN DEMONSTRATE THAT A UTILITY
CONFLICT EXISTS, WHICH SHALL BE VERIFIED BY THE ENGINEER; OR CONCRETE MEDIANS PREVENT
THE INSTALLATION OF THE PERMANENT ADVANCE WARNING SIGNS IN THE APPROPRIATE LOCATION.

DELDOT STANDARD NOTES
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