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minimum outside bending radius from influent to effluent shall be 1.5 times the pipe 

I.D.  A ½-inch radius shall be provided at the intersection of 2 or more channels.  The 

minimum concrete thickness from the bottom of the trough to the bottom of the base 

shall be 7 inches. 

3. Invert Benches shall have a float finish with a uniform 2-½ inch slope, plus or minus 1 

inch, from the high point at the manhole wall to the low point at edge of invert trough. 

 A ¼- inch radius shall be provided at the edge of the bench and trough. 

4. Depressions, high spots, voids, chips, or fractured over ¼-inch in diameter or depth 

shall be filled with a sand cement paste and finished to a texture reasonably consistent 

with that of the formed surface. 

O. Precast Components and grade rings shall be sealed around the external perimeter as follows: 

1. External Seals shall consist of a polyethylene backed flat butyl rubber sheet no less than 

1/8-inch thick and 12 inches wide centered on the outside perimeter of the joint.  

Material to be RV-40-PW (or approved equal) as manufactured by RuVan, Inc. 

2. Internal Seals shall consist of a plastic backed butyl rubber rope no less than 14 feet 

long and having a cross-sectional area no less than the annular space times the height 

of the joint or 1¼ inches, whichever is greater. 

P. Lifting devices for handling Precast Components shall be provided by the Precast Manufacturer 

and shall comply with OSHA Standard 1926.704. 

Q.   New “wet-cast” manholes shall have a waterproofing protection admixture added during the 

batching process.  Admixture shall be XYPEX ADMIX C-1000R or approved equal and 

admixture dosage shall be in strict accordance with written manufacturer’s recommendations. 

R. Coatings  

1. The exterior surface of all new "dry-cast" manholes shall be coated with a minimum of 
one (1) coat of specified material.  The coating shall be applied by the manhole 
manufacturer, and applied and cured in strict accordance with the coating 
manufacturer's requirements. 

2. Coating and sealing material shall be: 

• DRYCON Water proofing/sealer (grey in color) as manufactured by IPA 
Systems, Inc. 

• PRECO Waterproofing/sealer (grey in color) as manufactured by FOSROC 
PRECO Industries, Ltd. 

3. Coating is not required for manholes which are manufactured utilizing the "wet-cast" 
method. 

S. All precast components shall be manufactured at a plant certified by the National Pre-cast 
Concrete Association’s Plant Certification Program prior to and during the production of 
products for this project. 
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T. Manhole Liner:  For manholes receiving flow from low pressure sewer and force mains (and 
one manhole downstream), provide aromatic polyrea coating as manufactured by "OBIC" or 
approved equal. Application to be provided by a Manufacturer-Certified Contractor. 

2.06 MANHOLE STEPS 

A. Steps shall be provided in Bases, Risers, Cones, Transition Cones, and Transition Top sections 

aligned vertically on 16-inch centers.  Steps shall be secured to the wall with a compression fit 

in tapered holes or cast in place.  Steps shall not be vibrated or driven into freshly cast concrete 

or grouted in place.  The steps shall be Copolymer Polypropylene Plastic reinforced with a ½" 

diameter grade 60 bar and have serrated tread and tall end lugs.  Step pullout strength shall be 

2000 lbs. minimum when tested according to ASTM C497. 

2.07 PIPE ENTRANCE COUPLINGS FOR MANHOLES 

A. Pipe to Manhole Connectors shall conform to ASTM C923, and to ASTM C-425 for Pipe 

Diameters 12 inches and smaller.  The location of the pipe connectors shall vary from the 

location shown on the Project Plans no more than ½ inch vertically and 5 degrees horizontally. 

Provide for control of the OD to within the tolerances of the connector on flexible pipes larger 

than 12 inches. 

B. Rigid cement or synthetic type grouts are not acceptable as a seal between the manhole and 

entry pipe. 

C. The manhole entrance coupling with the entry pipe shall be fitted with a Pipe to Manhole 

Connector, "A-Lok" or approved equal. 

D. Other specially designed flexible products such as "KOR-N-SEAL" may be approved for use in 

adding a pipe entrance to an installed manhole and for other uses where available and where 

materials meet the requirements of ASTM C-425. 

E. All PVC/HDPE pipe connections to existing brick manholes shall be made with GPK PVC 

Manhole Adapters (also known as “sand collars”) with an external abrasive silica layer or 

approved equal. 

2.08 INSIDE DROP ASSEMBLY (REHABILITATED MANHOLES) 

A. The drop bowl assembly shall be hand fabricated from marine grade fiberglass, and shall be 

Reliner “A” Drop Bowl or approved equal.  

B. Drop pipe shall be 6-inch SDR 35 PVC pipe for 8-inch gravity sewer. Refer to Standard Detail 

for additional drop pipe size requirements. 

C. Flexible connector to connect drop bowl to drop pipe shall be Fernco Series 1056 or approved 

equal. 

D. Clamping brackets for securing 6-inch drop pipe to manhole shall be 304 stainless steel.  All 

fasteners shall be 18-8 stainless steel in accordance with manufacturer’s recommendations. 
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2.09 PIPE REPAIR COUPLINGS 

A. Flexible Couplings: 

1.  Designed to join sewer pipes of the same or different material or sizes. Flexible 

couplings shall fit over the end of plain end or spigot pipe to form a positive seal 

against infiltration and exfiltration in non-pressure applications. Flexible couplings shall 

flex with normal earth movement to maintain integrity of seal. Use of flexible couplings 

shall be at the OWNER's discretion. 

 

2.  For repairing PVC pipe, coupling shall be manufactured from elastomeric polyvinyl 

chloride (PVC) which is unaffected by soil conditions and resistant to chemical, 

ultraviolet rays, and normal sewer gases. The PVC material shall contain bactericide 

and fungicide to inhibit growth of bacteria and fungus. The PVC material shall be 55 

minimum to 65 maximum Shore A durometer hardness. Couplings shall conform to the 

applicable parts of ASTM C443, ASTM C425, ASTM C564, and ASTM D1869. 

 

3.       For repairing materials other than PCV pipe and/or different pipe materials, flexible 

coupling shall be 5000 Series Strong Back RC coupling as manufactured by Fernco, or 

approved equal, and shall be supplied with a 0.012-inch stainless steel shield and 

molded-in bushing, and two corrosion resistant Series 316 stainless steel clamps, which 

when tightened to 60 inch-pounds torque, seal the joint. 

4.  Approved and listed by all of the following code agencies: SBCCI (Southern Building 

Code Congress International, Inc.), BOCA (Building Officials & Code Administrators 

International, Inc.), IAPMO (International Association of Plumbing and Mechanical 

Officials), and CSA (Canadian Standards Association). 

 

B. HDPE Couplings: Electro-fusion couplings meeting the same requirements as HDPE pipe. 

2.10 MANHOLE GRADE ADJUSTING RINGS 

A. Grade Adjustment Rings shall be manufactured from Expanded Polypropylene (EPP), black 

5000 series meeting ASTM D3575 and ASTM D4819-13.  The rings shall be manufactured 

using a high compression molding process to produce a finished density of 120 g/l (7.5 pcf) and 

shall be PRO-RINGTM by “Cretex Specialty Products” or approved equal. 

B. Design Requirements: The grade adjustment rings shall be designed to allow final adjustment 

of the frame and cover to the grade established by the Owner or on the project drawings.  Also, 

the rings shall be designed to accommodate flat or sloping surfaces to within approximately ¼-

inch to ½-inch of the specified final elevation.  The grade adjustment system shall have a 

minimum fifty-year design life. 

C.  Performance Requirements:  The grade adjustment rings shall be capable of supporting the 

minimum requirements of AASHTO M-306, H-25 and HS-25, be UV stable and be resistant to 

chemicals and corrosion commonly associated with the sanitary sewer environment.  

D. “Grade” adjustment rings may contain either an upper and lower keyway (tongue and groove) 

for vertical alignment and/or an adhesive trench on the underside with a flat top. 
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E. “Finish” or “Flat” rings may have either a keyway (groove) on the underside for vertical 

alignment and/or an adhesive trench with a flat upper surface.  These rings shall be available in 

heights (thicknesses) which will allow final adjustment of the frame and cover to within ¼-inch 

to ½-inch of the specified final elevation. 

F.  “Angle” rings may have either an upper and lower keyway (tongue and groove) for vertical 

alignment and/or an adhesive trench on the underside. When required, the “Angle” ring or 

rings shall allow final adjustment of the frame and cover to within ¼-inch to ½-inch of the 

specified final elevation. 

G. Adhesive/Sealant: Any adhesive or sealant used for watertight installation of the manhole grade 

adjustment rings shall be M-1 Structural Adhesive/Sealant or approved equal meeting the 

following specifications: 

 1. ASTM C-920, Type S, Grade NS, Class 25, Uses NT, T, M, G, A, and O 

 2. Federal Specification TT-S-00230-C, Type II, Class A 

 3. Corps of Engineers CRD-C-541, Type II, Class A 

 4. Canadian Standards Board CAN 19, 13-M82 

 5. AAMA 802.3-08 Type II, AAMA 803.3-08 Type I, and AAMA 805.2-08 Group C 

 

H. Repair Mortar, if required, shall be a one component, quick set, high strength, non-shrink, 

polymer modified cementitious patching mortar, which has been formulated for vertical or 

overhead use meeting the requirements of ASTM C-109 for Compressive Strength, C-348 and 

C-78 for Flexural Strength and C-882 for Slant Shear Bond Strength.  Repair mortar shall not 

contain any chlorides, gypsums, plasters, iron particles, aluminum powder or gas-forming 

agents, nor shall it promote the corrosion of any steel that it may come in contact with. Repair 

mortar shall be Octocrete as manufactured by “IPA Systems” or approved equal. 

 

I.  Cementitious Grout, if required, shall be a pre-mixed, non-metallic, high strength, non-shrink 

grout which meets the requirements of ASTM C-191 and C-827 as well as CRD-C-588 and C-

621.  When mixed to a mortar or “plastic” consistency, it shall have a minimum one-day and 

28-day compressive strength of 6,000 and 9,000 psi respectively.  Cementitious grout shall be 

PennGrout as manufactured by “IPA Systems” or approved equal.  

 

PART 3   EXECUTION 

3.01 PREPARATION 

A. Install barriers, signs and other devices to identify and protect areas the construction site and all 

adjacent areas. 

B. Protect and maintain all benchmarks and other survey points. 

C. Protect and maintain all pipe, manholes and other material and equipment not scheduled for 

replacement, and/or all pipe and equipment scheduled for operation during the construction 

period of the new components.  Repair or replacement of all damaged items shall be at the 

Contractors expense. 
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D. Prior to laying pipe, prepare a suitable bedding according to Section 02221, Unclassified 

Excavation for Utilities. 

E. Before placing pipe in the trench, field inspect for cracks or other defect; remove defective pipe 

from the construction site. 

F. The interior of each joint of the pipe shall be cleaned to remove all undesirable material. 

G. Prepare and clean the spigot and the bell end of the pipe and remove undesirable material from 

the gasket and gasket recess. 

H. Establish line and grade for pipe and appurtenances.  Verify location and elevation of other 

utilities and manholes for gravity sewers. 

3.02 INSTALLATION OF GRAVITY SANITARY SEWERS 

A. Sewers shall be installed in locations to provide a minimum of 18 inches of clearance 

(horizontally and vertically) between all other existing utilities (refer to paragraph 1.07, Part C. 

for installation near water mains). 

B. Lay pipe true to the lines and grades from the grade and alignment stakes, or equally usable 

references. 

1. Lasers shall be used to install sewer lines and type and procedures shall be approved 

by the Owner.  Reference points for both line and grade shall be set at each manhole.  

Check for pipe alignment and grade after each joint has been installed.  Measure for 

grade at pipe invert; not at top of pipe. 

2. Set offset hubs at such distance from centerline of excavation as is suitable for the 

excavating method and machinery used. 

3. Check invert elevation at each installed manhole with survey-grade equipment 

acceptable to owner before proceeding with installation of next pipe segment. 

C. Gravity sewers 12-inches or less in diameter shall be either ductile iron pipe or PVC (SDR 35). 

Ductile Iron Pipe shall be used for trench depths of 12 feet or greater (No Exceptions). Gravity 

sewers greater than 12-inches in diameter shall be Class 150 ductile iron pipe.  

  

D. Lay pipe progressively up grade, with bell upstream, in such a manner as to form close, 

concentric joints with smooth bottom inverts.  Joining of all pipe shall be in accordance with 

manufacturer's specifications. 

E. Bed each pipe section and provide Check Dams in accordance with the Standard Details and 

Specifications. 

F. Unless otherwise specified, provide all gravity sewer lines with a minimum of 4 feet of cover in 

roadways and 2-1/2 feet of cover in open areas, unless ductile iron pipe or concrete 

encasement is used. 

G. Do not allow walking on complete pipelines until backfill has been placed to a depth of at least 
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6 inches above the crown of the pipe. 

H. Keep the interior of the pipe free of all unsuitable material, and upon completion of a section 

between any two manholes it shall be possible to view a complete circle of light when looking 

through the pipe. 

I. When pipe laying ceases, close the open ends of the pipe with a suitable plug to prevent the 

entrance of foreign materials. 

J. Couplings and adapters used for joining dissimilar gravity pipe materials, for repairing and 

rejoining sections of gravity sewer, and for connecting the first full joint of pipe to a short stub 

through a manhole wall shall meet the requirements of ASTM C-425. (See Standard Details). 

K. All couplings and adapters for gravity sewer pipe shall be of rubber, plastic and metallic 

materials that will not react chemically or biologically with municipal wastewaters or 

aggressive elements in the soil and conform to ASTM - 425, Section 5. 

L. All gravity sewers, including DIP, shall be installed with a 10-gauge tracer wire throughout the 

entire system, including service laterals to the cleanout.  Wire shall be installed with (directly 

beneath or beside of) the sewer main. Keep wire as continuous as possible. Where connections 

are needed, strip wire back approximately 1-inch and connect with waterproof direct-bury lug 

with dual conductor slots (DryConn #90120 or approved equal). Wrap connection well on 

each side connection with electrical tape. When installation is complete, the entire system must 

be tested for continuity in the presence of a LCUB inspector. LCUB will require re-excavation 

and improvement to areas that do not trace well and/or show low or poor continuity.  Tracer 

wire shall be high-strength copper clad steel conductor that is specifically made for 

underground utility locating purposes, and shall be #10 AWG HS-CCS HDPE 30 mil as 

manufactured by “Copperhead Industries, LLC” or approved equal, and shall be insulated with 

a 30 mil, high density, high molecular weight polyethylene green insulation and rated for direct 

burial use at 30 volts.  Heavier wire may be required for directional drilling and pipe bursting. 

3.03 INSTALLATION: SEWER MANHOLES - GENERAL 

A. Unless otherwise specified, all manholes shall have inside diameter of not less than 48 inches 

and a vertical wall height of not less than 2.5 feet. 

B. The clear opening into the manhole shall be not less than 27 inches. 

C. Backfill manholes in the same manner as specified for pipelines. 

3.04 INSTALLATION: STANDARD PRECAST CONCRETE MANHOLES 

A. Manhole shall be installed in accordance with ASTM C-478. 

B. Excavate to the required depth and remove materials that are unstable or unsuitable for a good 

foundation.  Prepare a level, compacted foundation extending a minimum of 6 inches beyond 

the manhole base.  Add 6-inches (minimum) bedding material in accordance with 2.01 A.  

Bedding material shall be shaped and compacted utilizing a vibratory compacter in order to 

firmly integrate the bedding material into the subgrade resulting in a firm, unyielding, 

consolidated bedding surface. 
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C. When wet or unconsolidated material occurs or when over excavation of the base occurs, 

provide a subbase with a minimum of 12 inches of Class I, granular material, well compacted 

with mechanical tamping equipment. 

D. Set base plumb and level, aligning manhole invert with pipe invert. 

E. Secure Pipe Connectors to Pipe according to the written Connector Manufacturer’s instructions. 

 When pipe stub outs are installed, provide restraint from vertical and longitudinal movements 

before backfill. 

F. Inlets and outlets from each manhole shall be finished smooth and flush with the sides of 

manholes walls so as not to obstruct the flow of liquid through the manhole. 

G. Thoroughly clean bells and spigots to remove dirt and other foreign materials that may prevent 

sealing.  Unroll the Butyl Sealant rope directly against base of spigot.  Leave protective wrapper 

attached until sealant is entirely unrolled against spigot.  Do not stretch.  Overlap from side to 

side, not top to bottom and remove protective wrapper. 

H. Set risers and cones so that steps align, taking particular care to clean, prepare and seal joints. 

I. After joining manhole sections and setting adjustment rings, apply the primer sealer and the 

butyl sealant sheet around the outside perimeter of the joint as shown in the Standard Details. 

J. Lift Holes leaving less than 2 inches of wall thickness shall be plugged from the outside using a 

sand cement mortar, then covered with butyl sealant sheet.  Should Lift Holes penetrate the 

wall they shall be additionally sealed with an interior application of an epoxy gel ¾-inch thick 

extending 2 inches beyond the penetration. 

K. Perform the final finishing to the manhole interior by filling all chips or fractures greater than 

½- inch in length, width, or depth and depressions more than ¼ inch deep in inverts with an 

approved hydraulic cement.  Do not fill the joints between the precast concrete sections with 

cementitious material.  Clean the interior of the manhole, removing all dirt, spills or other 

foreign matter. 

3.05 INSTALLATION: MANHOLE GRADE ADJUSTMENT RINGS 

A. Installation and surface preparation shall be in accordance with the grade adjustment ring 

manufacturer’s written instructions.  

B. The joint between the first grade ring and top of the manhole shall be sealed using an 

adhesive/sealant meeting the requirements of Paragraph 2.10 G.  

C.  If the top of the manhole is not level or is irregular, then a non-shrink repair mortar meeting the 

requirements of Paragraph 2.10 H. or non-shrink cementitious grout meeting the requirements 

of Paragraph 2.10 I. shall be used.  A bed of the specified mortar or grout shall be placed on 

the top surface of the manhole structure and then the first grade ring shall be embedded and 

leveled into the bed of material. 

D.  The remaining joints between all manhole adjustment rings and frame and cover shall be 

sealed using an adhesive/sealant meeting the requirements of Paragraph 2.10 G. 
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E. No other materials shall be used in the construction of the grade adjustment area beyond those 

specified above.  Prohibited materials include, but are not limited to, wood or wood shims of 

any kind, concrete, brick, block, stones, etc. 

F. The use of any heat shrinkable chimney seals shall only be permitted with Owner’s written 

approval. 

3.06 INSTALLATION: MANHOLE RINGS AND COVERS 

A. Seal and anchor manhole rings in place with butyl sealant rope and sealant sheets and bolts in 

accordance with the Standard Details. 

B. The bearing surfaces between cast rings and covers shall be machined, fitted together, and 

match marked to prevent rocking. 

C.  All castings shall be of the types, dimensions, and weights as shown in the Project Details and 

shall be free of faults, cracks, blow-holes, or other defects. 

D. Set the manhole frames to the required elevation using no more than 11 inches of grade 

adjustment rings, sealing all joints between cone, adjusting rings, and manhole frame. 

E. Standard manholes frames set above grade and all water tight frames shall be held in place by 

four (4) threaded anchors.  Anchors shall consist of: 

1. Four (4) ¾ inch diameter by 8-inch long stainless steel all-thread rod. 

2. Set all-thread rod into ¾ inch holes 6 inches deep into the precast manhole with 

approved two (2) component epoxy anchor bolt setting compound. 

3. Secure ring with stainless steel washers and nuts after setting compound has cured. 

3.07 INSTALLATION: DROP MANHOLE ASSEMBLIES 

A. Drop manhole assemblies shall be constructed as outlined on the Project Details and in the 

Contract Documents. 

B. The material used in the outside drop pipe construction shall be Protecto 401 lined Ductile Iron 

Pipe and Class B concrete. 

C. Inside drop bowl assembly shall be installed with stainless steel fasteners in accordance with 

the written manufacturer’s recommendations. 

D. Abandonment of existing drop assembly shall be incidental to the cost of inside drop assembly. 

The abandonment procedure shall be as follows: 

1. Remove flow from subject line segment by plugging, by-pass pumping, or other 

methods approved by Owner and Engineer. 

2. Plug existing incoming sanitary sewer (lower pipe) from inside manhole with concrete 

or grout plug. 
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3. Fill existing vertical outside drop pipe to within 6 inches of top with crushed stone. 

4. Cap off remaining 6 inches of existing drop pipe with concrete or grout plug.  Provide 

smooth finish to match invert of existing incoming sanitary sewer. 

E. For inside drop assembly installations where incoming sanitary sewer is being lined, contractor 

to extend liner pipe a maximum of 2 inches into manhole and cut a “V” shaped notch at 

bottom edge of incoming pipe in accordance with drip bowl manufacturer’s written 

recommendations. 

3.08 INSTALLATION: SERVICE CONNECTIONS 

A. Use in-line factory made sanitary tee fittings for all service connections on new sewer mains up 

to 15-inches in diameter.    Where a service saddle is required in making service connections to 

existing sewers or new sewers 16 inches or larger in diameter, a Romac Industries, Inc. Style 

“CB” Sewer Saddle shall be used. 

 

B. Wherever existing sewer services are encountered, temporary measures shall be employed to 

keep sewer services available.  The installation of service connections shall follow immediately 

or be concurrent with the construction of the main sewer.  This requirement shall apply 

particularly where traveled streets are involved so that the said streets will only be closed once 

during the construction period.  This method of construction will permit more advantageous 

handling of backfilling and street paving replacement, and will also avoid possible damage to 

the main sewer by subsequent exposure for connection of the service lines. 

 

C. All service laterals shall be 6-inch diameter to the property line and/or edge of easement 

installed at a minimum of 1% slope, unless field verified by Engineer.  A 6”x4” eccentric 

increaser coupling (with taper) as manufactured by Royal Building Products/Plastic Trends (part 

number G616-4 or approved equal), installed after the cleanout shall be used for single family 

residential connection. 

D. The service lateral shall be terminated at the end of the cleanout with a plug for future services. 

E. Service laterals that originate on the sewer main shall be of the same material as the main at 

that location on the main unless otherwise approve by Owner.  Ductile Iron service laterals 

shall be Class 350. 

F. The service lateral shall not protrude into the sewer main. 

G. Service lateral cleanouts shall be a 2-way cleanout as manufactured by Royal Building 

Products/Plastic Trends (G1006), or approved equal, and extend 3 feet above finished grade to 

mark sewer service connections until building connection is made. Cleanouts installed and 

reconnected to existing services shall be installed at finish/existing grade.  

H. Any sanitary sewer services which are over 12 feet in depth shall require water line and/or 

mechanical joint quality pipe. 

I. Reconnect existing service connections, including those that are intended to serve unoccupied 

or abandoned buildings or vacant lots, unless directed otherwise by the Owner or Engineer.  
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For service line pipe connections beyond the cleanout, use flexible coupling as specified in 

paragraph 2.09 A. 3. for connecting PVC pipe to dissimilar materials, or use a standard Fernco 

coupling with concrete cradles.  Knock-on Repair Couplings are acceptable for connecting new 

PVC to existing PVC pipe. 

J. Crushed stone bedding and haunching shall be placed in accordance with the Standard Details. 

K. Initial and final backfill and surface restoration shall be completed as referenced and specified 

in Section 02221, Unclassified Excavation for Utilities, and other appropriate sections. 

L. Contractor shall install tracer wire along the service line from the main to the cleanout in 

accordance with Section 02532 3.02 L. 

M. Contractor shall provide service tee-wye locations, including size, manhole reach, lot or 

building number, stationing from nearest downstream manhole, right or left side connection 

(looking upstream), invert of the sewer main at tee-wye location and depth of cleanout in a 

tabular form. 

N. Sewer Lateral Discharge (Main Floor Elevation) shall be a minimum of 6 inches above the top 

of the lowest of the two adjacent manholes. 

 

O. The tapping of service connections into manholes will not be permitted.   

 

 

3.09 ABANDON EXISTING MANHOLE PROCEDURE 

A. The Contractor shall:  

1. If manhole has salvageable cast iron frame and cover, remove cast iron frame and cover 

and deliver to LCUB or as directed by Engineer. 

 

2. Permanently plug all incoming and outgoing pipes from inside manhole in accordance 

with the typical pipe plug detail. 

 

3. Collapse manhole into itself to an elevation not less than 36 inches below finished 

grade. 

 

4. Fill manhole with T.D.O.T. No. 2 stone within 12 inches (+/-) of the top (after manhole 

has been collapsed). 

 

5. Use compacted T.D.O.T. base grading "D" to cap remaining excavation over existing 

manhole. 

 

6. Backfill to finished grade with suitable soil material for manholes in non-paved areas, 

or backfill to required sub-grade with compacted T.D.O.T. base grading "D" for paved 

areas. 
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3.10 FIELD TEST - INITIAL PROOF TESTING OF SANITARY SEWERS 

A. It is the intent to specify a "test as you go" procedure in order to establish confidence in the 

installation and avoid the necessary delay of final acceptance. 

B. Before a reach of pipeline is approved for payment, successfully proof test that reach for grade, 

alignment, cleanliness, and leakage. 

C. In the event that four or more reaches fail to satisfactorily pass proof testing procedures, cease 

pipe laying until deficiencies are identified and corrected. 

D. The basis for grade, alignment and cleanliness testing will be visual inspection.  Leakage testing 

will be by means of low pressure air or exfiltration or infiltration as deemed acceptable by the 

Engineer. 

E. Proof test flexible pipeline installation for deflection by pulling a "go no-go" test mandrel 

through the line after the initial backfill is complete to avoid unnecessary dig-ups. 

3.11 FIELD TEST - FINAL GRAVITY SEWER TESTING 

A. Before the Work is accepted and before any house services are connected, a final testing 

procedure is to be followed. 

B. Perform a visual inspection when groundwater levels are above the pipeline if possible.  All 

visible leaks shall be repaired. 

C. The standard leak test for all gravity sewers shall be a low pressure air exfiltration test.  Other 

exfiltration tests, if approved by the Engineer, will be conducted in accordance with ASTM C-

828 or latest revision. 

D. If flexible pipe is used, pull an approved “go no-go” deflection mandrel of 95/100 pipe 

diameter through all reaches of gravity sewer main.  This test shall be conducted no sooner 

than 24 hours after completion of backfilling of the tested reach.  No sections will be accepted 

that exhibit a deflection of more than 5%. 

3.12 LOW PRESSURE AIR EXFILTRATION TEST - GRAVITY SEWERS 

A. Calculate the pressure drop as the number of minutes for the air pressure to drop from a 

stabilized pressure of 4.0 to 3.0 PSIG. 

B. Times for mixed pipe sized of varying lengths should be calculated as described in ASTM, 

C828-76T using formula t = K d/q (q = .0020). 

C. Lengths of sections under test shall not exceed 500 linear feet. 

D. Gravity sewer line testing shall include service laterals. 

E. The following items are for one pipe size only: 
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AIR TEST TABLE 

SPECIFICATION TABLE (MIN:SEC) REQUIRED WHEN TESTING ONE PIPE DIAMETER ONLY 

PIPE DIAMETER, INCHES 

FT. 4 6 8 10 12 15 18 21 24 27 38 33 36 39 42 

25 

50 

75 

100 

125 

150 

175 

200 

225 

250 

275 

300 

350 

400 

450 

500 

550 

600 

650 

0:04 

0:09 

0:13 

0:18 

0:22 

0:26 

0:31 

0:35 

0:40 

0:44 

0:48 

0:53 

1:02 

1:10 

1:19 

1:28 

1:37 

1:46 

1:54 

0:10 

0:20 

0:30 

0:40 

0:50 

0:59 

1:09

1:19 

1:29 

1:39 

1:49 

1:59 

2:19 

2:38 

2:50 

 

 

2:50 

0:18 

0:35 

0:53 

1:10 

1:28 

1:46 

2:03 

2:21 

2:38 

2:56 

3:14 

3:31 

3:47 

 

 

 

4:02 

4:22 

0:28 

0:55 

1:23 

1:50 

2:18 

2:45 

3:13 

3:40 

4:08 

4:35 

4:43 

 

 

 

5:14 

5:45 

6:17 

6:48 

0:40 

1:19 

1:59 

2:38 

3:18 

3:58 

4:37 

5:17 

5:40 

 

 

6:03 

6:48 

7:34 

8:19 

9:04 

9:50 

1:02 

2:04 

3:06 

4:08 

5:09 

6:11 

7:05 

 

 

 

8:16 

9:27 

10:38 

11:49 

13:00 

14:11 

15:21 

1:29 

2:58 

4:27 

5:56 

7:26 

8:30 

 

 

8:31 

9:24 

10:12 

11:54 

13:36 

15:19 

17:01 

18:43 

20:25 

22:07 

2:01 

4:03 

6:04 

8:05 

9:55 

 

 

10:25 

11:35 

12:441

3:53 

16:12 

18:31 

20:50 

23:09 

25:28 

27:47 

30:06 

2:38 

5:17 

7:55 

10:34 

11:20 

 

12:06 

13:36 

15:07 

16:38 

18:09 

21:10 

24:12 

27:13 

30:14 

33:16 

36:17 

39:19 

3:20 

6:41 

10:01 

12:45 

 

13:24 

15:19 

17:13 

19:08 

21:03 

22:58 

26:47 

30:37 

34:27 

38:16 

42:06 

45:56 

49:45 

4:08 

8:15 

12:23 

14:10 

 

16:32 

18:54 

21:16 

23:38 

25:59 

28:21 

33:05 

37:48 

42:32 

47:15 

51:59 

56:42 

61:26 

4:59 

9:59 

14:58 

15:35 

 

17:09 

20:01 

22:52 

25:44 

28:35 

31:27 

34:16 

40:01 

45:44 

51:27 

57:10 

62:53 

68:36 

74:19 

5:56 

11:53 

17:00 

 

20:25 

23:49 

27:13 

30:37 

34:01 

37:25 

40:49 

47:38 

54:26 

61:14 

68:02 

74:51 

81:39 

88:27 

6:58 

13:57 

18:25 

 

19:58 

23:57 

27:57 

31:56 

35:56 

39:56 

43:55 

47:55 

55:54 

63:53 

71:52 

49:51 

87:50 

95:49 

103:48 

8:05 

16:10 

19:50 

 

23:06 

27:43 

32:20 

36:58 

41:35 

46:12 

50:49 

55:26 

64:41 

73:55 

83:10 

92:24 

101:38 

110:53 

120:07 
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3.12 FIELD TEST - PRECAST MANHOLES 

A. Manholes shall be physically and vacuum tested to assure compliance with the Contract 

Documents and the desired workmanship of the finished work has been achieved. 

B. Manhole Vacuum Test: 

1. Backfill shall be placed around the base of the manhole to a depth of 1 foot over the 

top of the sewer pipe before the vacuum test is performed. 

2. The maximum vacuum applied to a manhole shall be 12 inches of mercury (Hg). 

3. All manholes shall be subject to a vacuum test of a minimum of 10 inches Hg prior to 

acceptance by the Owner.  The test shall be considered acceptable if the vacuum drops 

no more than 1 inch within the time specified in the following table: 

Manhole I.D. (inches) 48 60 72 84 96 120 

Test Time for up to 8 feet in depth 

(seconds) 60 70 80 90 100 120 

Additional Test Time for each 4 Foot 

Added Depth (Seconds) 10 15 20 30 40 60 

 

4. Testing Sequence: 

a. All manholes shall be physically and vacuum tested.  Manholes failing the test 

shall be repaired by the Contractor, and retested.   

b. Manholes failing the vacuum test two (2) times may, at the discretion of the 

Owner, be allow to be hydrostatically tested by an exfiltration test in 

accordance with 3.12 C. for acceptance. 

c. The OWNER may require complete replacement of any manhole failing three 

(3) leak tests.  Replacement shall be at no cost to the OWNER. 

5. The CONTRACTOR shall furnish all necessary equipment and personnel to conduct 

the tests in the presence of the ENGINEER. 

6. Costs for initial testings shall be included within and incidental to the Contract Unit 

Price for manhole construction or rehabilitating. 

 7. Repairing, retesting, pressure grouting and/or replacement of defective manholes shall 

be at the sole cost and responsibility of the CONTRACTOR, and shall be pursued in a 

timely manner to prevent disruption to the Project and/or sewer services. 
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8. Manholes moved, disturbed, displaced and/or damaged in any way during the finishing 

and/or backfilling operation subsequent to successful testing shall be retested for 

acceptance as specified above, at the CONTRACTOR's expense.  

  C. Hydrostatic Testing: 

1. Hydrostatic (exfiltration) testing allowed only if vacuum testing has failed two (2) times 

and only at the discretion of the Owner or Owner’s Representative. 

2. Plug inlets and outlets and fill manhole with water to level/height determined by 

Owner or Owner’s Representative. 

3. Manhole shall be filled 24 hours prior to time of testing to allow normal absorption into 

manhole walls to occur. 

4. After soak period, add additional water as required to fill manhole to original water 

level/height as determined by Owner or Owner’s Representative. 

5. Test period shall be conducted for a minimum of four hours. 

6. Leakage in manhole shall not exceed 0.1 gallon per hour per foot of head above invert. 

7. Contractor shall repair or replace (as directed by Owner’s Representative) manholes 

that do not meet leakage test requirements, or do not meet specified requirements from 

visual inspection at no cost to the Owner. 

3.13 FIELD TEST – POST CONSTRUCTION CCTV 

A. Closed Circuit TV Inspections (CCTV's) shall be performed for all new gravity sewer lines in 

accordance with Section 02541, Sewer Line Television Inspection. 

 

End of Section 
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 SECTION 02542 
 SEWER FLOW CONTROL 
 
PART 1  GENERAL 

1.01 WORK INCLUDED 

A. Sewer flow control required to conduct the sewer line replacement, television inspection, 
sewer line testing, chemical root control application, and sewer line sealing operations 
effectively.  In general, flow control will be required when sewer line flows are greater than 1/3 
of the pipe diameter. 

1.02 PERFORMANCE REQUIREMENTS 

A. It is essential to the operation of the existing sewerage system that there be no interruption in 
the flow of sewage throughout the duration of the project.  To this end, CONTRACTOR shall 
provide, maintain and operate all temporary facilities such as dams, plugs, pumping equipment 
(both primary and back-up units as necessary to intercept the sewage flow before it reaches the 
point where it would interfere with his work, carry it past his work and return it to the existing 
sewer downstream of his work. 

1.03 FIELD QUALITY CONTROL AND MAINTENANCE 

A.   Test: 
 CONTRACTOR shall perform leakage and pressure tests of the bypass pumping discharge 

piping using clean water prior to actual operation.  ENGINEER will be given 24 hours notice 
prior to testing. 

B.   Inspection: 
CONTRACTOR shall inspect bypass-pumping system every two hours to ensure that the system 
is working correctly. 

 
C.   Maintenance Service: 
 CONTRACTOR shall insure that the temporary pumping system is properly maintained and a 

responsible operator shall be on hand at all times when pumps are operating. 

PART 2 PRODUCTS 

  A. Not Applicable. 
 
 
PART 3  EXECUTION  
 
3.01 PLUGGING OR BLOCKING 

A. Insert a sewer line plug into the line at a manhole upstream from the line segment that is to be 
inspected, tested, and sealed.  The plug shall be designed so that a portion of the sewage flow 
can be released.  During the inspection portion of the operation, shut off or substantially reduce 
flows so that the pipe can be properly inspected.  During the sewer line testing and/or sealing, 
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restore flows to normal, or no more than 1/3 of the pipe diameter. 
 

3.02 BYPASS PUMPING 
 

A. When bypass pumping is required to ensure the completion of the replacement, inspection, 
testing, and sealing work, furnish pumping equipment, conduit, etc.  Conduct pumping 
operations from manhole to manhole, and discharge no flow on the surface or in natural 
waterways.  Any and all sanitary sewer overflows shall be reported to OWNER. 

   
B. Bypassing Sewage:  When required for acceptable completion of an insertion process, 

CONTRACTOR shall provide for continuous sewage flow around the section(s) of pipe 
designated for the insertion of liners.  For lines 18-inch in diameter and larger, CONTRACTOR 
shall submit a bypass-pumping plan to ENGINEER. 
 

3.03 LIABILITY 
 

A. CONTRACTOR shall be responsible for damages to private or public property that may result 
from his sewer flow control operations.  CONTRACTOR shall be responsible for any violations 
of laws, regulations or permits and shall indemnify and hold OWNER harmless for any and all 
damages, including but not limited to, fines and penalties that arise from such violations. 

 
 

End of Section 
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SECTION 02545 

BORING AND CASING FOR UTILITY LINES 
 

 02545-1 Boring and Casing For Utility Lines  

 
PART 1  GENERAL 
 
1.01 SUMMARY 
 

A. The work to be performed hereunder shall consist of the installation of a casing pipe for the 
purpose of installing a water or sewer line as shown on the Drawings or as called for in these 
specifications.  It shall include the excavation of a boring pit, auger boring between the points 
specified on the Drawings, furnishing and installing of the carrier pipe, and disposing of the 
excavated materials in the manner herein provided. 
 

B. The Owner will provide the necessary control points required by the Contractor for this 
construction.  The Contractor will provide the detailed layout required to keep the tunnel or 
bore on grade. 

 
PART 2  PRODUCTS 
 
2.01 CASING PIPE 
 

A. The casing pipe shall be of steel meeting the latest approved American Railway Engineering 
Association “Specifications for Pipelines for Carrying Flammable and Nonflammable 
Substances.”  The steel casing pipe shall have a minimum yield strength of 35,000 psi and 
shall have the minimum wall thickness shown in the following table: 
 
 

(For Highway H20 Loading) ( For Railroad E72 Loading) 
Carrier Pipe 

(inches) 
Casing Pipe 

(inches) 
Nominal 

Thickness (inches) 
Casing Pipe 

(inches) 
Nominal 

Thickness (inches) 
2 6 0.250 8 0.250 
4 8 0.250 10 0.250 
6 12 0.250 14 0.250 
8 16 0.250 18 0.281 
12 20 0.281 24 0.375 
16 24 0.375 30 0.500 
20 30 0.500 30 0.500 
24 36 0.500 36 0.625 
30 42 0.500 42 0.625 
36 48 0.625 48 0.750 
42 54 0.625 54 0.875 
48 60 0.750 60 0.875 

 
2.02 CARRIER PIPE 

 
A.  The carrier pipe shall meet the standards specified in Section 02532, Sanitary Sewers and 

Appurtenances (Gravity), Section 02534, Wastewater Force Mains, and Section 02510, Water 
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Distribution Lines, Valves, and Appurtenances. Use Field-Lok gaskets for all carrier pipe 
joints. 

 
 
PART 3 EXECUTION 
 
3.01      BORING 

 
A. The boring shall be accomplished by means of auguring to the size, line, and grade shown on 

the Drawings. 
 

3.02      INSTALLATION OF CASING PIPE 
 

A. Jack the steel casing pipe into place as the boring proceeds.  Weld sections of casing pipe 
together to provide watertight joints. 

 
B. Do not remove unacceptable casing without prior approval from the Engineer.  If the removal 

of casing pipe is permitted, make proper provisions to prevent caving in of the earth 
surrounding the casing. 

 
3.03      INSTALLATION OF CARRIER PIPE 

 
A. The carrier pipe(s) shall be furnished by the Contractor.  Upon acceptance of the casing, 

install the carrier pipe in the casing by jacking it through the casing.  Spacers shall be used 
within the casing pipe.  Casing Spacers shall be bolt style with a shell made in two sections of 
heavy T-304 Stainless Steel.  Connecting flanges shall be ribbed for extra strength.  The shell 
shall be lined with a PVC liner .090” minimum thickness with 85-90 durometer.  All nuts and 
bolts are to be 18-8 stainless steel.  Runners shall be made of ultra high molecular weight 
polymer with inherent high abrasion resistance and a low coefficient of friction.  Runners 
shall be supported by risers made of heavy 304 Stainless Steel.  The supports shall be mig 
welded to the shell and all welds shall be passivated.  The height of the supports and runners 
combined shall be sufficient to keep the carrier pipe at least 0.75” from the casing pipe wall 
at all times.  A minimum of three spacers shall be placed on each joint of pipe.  Casing 
spacers shall be made by Cascade Waterworks Mgf. Co. or Pipeline Seal and Insulator, Inc., 
Model S 12G-2.  Each end of the casing pipe shall be sealed with a wrap-around end seal.  
(See Standard Drawing 1024). 

 
3.04      TUNNELING ALTERNATIVE 

 
A. In the event boring and jacking is impossible because of pipe size, rock, or other factors and 

the highway department or railroad will not permit open cutting, make crossings by tunneling 
using liner plates.  Conduct tunneling operations as approved by the railroad or highway 
department.  If voids are caused by the tunneling operations, fill by pressure grouting or by 
other approved methods that will provide proper support. 

 
B. Galvanized Plates 

 
1. After the plates are formed to shape, the plates shall be galvanized on both sides by 

the hot dip process.  A coating of prime western spelter, or equal, shall be applied at 
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the rate of not less than 2 ounces per square foot of double exposed surface.  If the 
average spelter coating as determined from the required samples is less than the 
amount specified above, or if any 1 specimen shows a deficiency of 0.2 ounce, the lot 
shall be rejected.  Spelter coating shall be of first class commercial quality free from 
injurious defects such as blister, flux, and uncoated spots. 

 
2. The outside of the plates shall be given a bituminous coating meeting the AASHO M-

190 specifications for bituminous protected corrugated metal pipe. 
 

C. Design and Construction 
 
1. Construct the tunnel by the tunnel method, and completely line on the inside with 

structural steel liner plates meeting all requirements specified hereinafter.  The 
dimensions of the tunnel shall be as shown on the Drawings. 

 
2. The tunneling operation is to commence from a pit that is a minimum of 12 feet long 

and 4 feet wider than the diameter of the tunnel, bottom to grade, and sheeted and 
shored, if necessary.  Furnish line and grade stakes. 

 
3. All excavation for the entire length of the tunnel shall be done by tunneling, and the 

work may be done from either or both ends of the conduit.  Trim the periphery of the 
tunnel smooth to fit the outside of the steel liner plate as nearly as is practical, and fill 
all space outside of the steel liner plate with a sand cement grout mixture. 

 
4. Install the steel liner plates immediately after the excavated material has been 

removed.  Do not remove material more than 24 inches ahead of the installed liner 
plates. 

 
5. Provide all necessary bracing, bulkheads, and/or shields to ensure complete safety to 

all traffic at all times during the progress of the work, and perform the work in such a 
manner as to not interfere with normal traffic over the work. 

 
6. The steel lining shall consist of plates 16 inches wide, and each circumferential ring 

shall be composed of the number and length plates necessary to complete the 
required diameter. 

 
7. The inside diameter of the completed ring shall be of a minimum size as called for as 

a casing pipe in Paragraph 2.1A, and no part of the plate or reinforcing ribs will be 
allowed to extend inside this net diameter. 

 
8. The strength of the tunnel lining will be determined by its section modulus.  In no 

case shall it be less than 0.0590 inch cubed per inch of plate width based on the 
average for 1 ring of plates.  Thickness of the metal for these steel plates shall be not 
less than 10 gauge, allowing for standard mill tolerances.  The tunnel strength shall be 
equal to AASHO railroad E80 loading at the depth of cover obtaining. 
 

9. All plates shall be punched for bolting on both longitudinal and circumferential seams 
and shall be fabricated so as to permit complete erection from the inside of the tunnel.  
The longitudinal seam shall be of the lap type with offset equal to gauge of metal for 
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the full width of the plate, including flanges, and shall have staggered bolt 
construction fabricated so as to allow the cross section of the plate to be continuous 
through the seam.  All plates shall be of uniform fabrication, and those intended for 1 
size tunnel shall be interchangeable. 

 
10. The material used for the construction of these plates shall be new and unused and 

suitable for the purpose intended.  Workmanship shall be first class in every respect. 
 
11. Install the carrier pipe to the line and grade shown on the Drawings.  The carrier pipe 

shall be adequately blocked inside the tunnel so that no part of the carrier pipe 
touches the tunnel liner.  The blocking shall be such that the carrier pipe cannot move 
horizontally or vertically.  The blocking shall be installed within one foot on each side 
of the bell of the carrier pipe and at the center of each joint.  The main portion of the 
support shall be stainless steel with a PVC liner between the support and the carrier 
pipe.  Detailed plans and specifications shall be submitted showing the proposed 
bracing and support of the carrier pipe inside the tunnel.  Each end of the tunnel liner 
shall be plugged with brick and mortar. 

 
12. All tunnel liners shall have one 2 inch grout coupling in every ring.  Grout back of the 

rings as required. 
 
PART 4 GUARANTEE OF WORK 
 
4.01 SUMMARY 

 
A. Guarantee a usable completed casing or tunnel between the points specified and to the line   

and grade specified.  The allowable tolerance at the downstream end point of the bore shall 
be such that the invert of the carrier pipe may be positioned within a vertical area limited on 
the top by an elevation no higher than the elevation shown on the Drawings and on the 
bottom by an elevation no lower than the existing inlet pipe invert. 
 

B. The allowable tolerance at the upstream end point of the bore shall be such that the invert of 
the carrier pipe may be positioned at the elevation shown on the Drawings. 

 
 

End of Section 
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QB,14/+ `s ` q`sd ne /-27 sn /-31 f`kknmr.rpt`qd x`qc- S`jd b`qd sn oqdudms sgd ahstlhmntr
l`sdqh`k&r rok`rghmf nm dwonrdc e`bdr ne btqar `mc ftssdqr+ v`kkr+ v`kjr+ sqddr+ dsb- He rtbg
rok`rghmf cndr nbbtq+ qdlnud hs hlldch`sdkx- @esdq sgd oqhld bn`s g`r addm oqnodqkx btqdc+
`ookx `m `rog`kshb bnmbqdsd ahmcdq sn sgd sghbjmdrr rgnvm nm sgd rs`mc`qc cq`vhmfr nq sgd
ok`mr-

A- B`qdetkkx ok`bd sgd l`sdqh`k sn `unhc rdfqdf`shnm ne sgd lhw- Aqn`cb`rshmf ne sgd l`sdqh`k vhkk
mns ad odqlhssdc- Qdlnud `mx ktlor sg`s cn mns qd`chkx aqd`j cnvm-
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/1464,2 O`udldms Qdo`hq

2-/4 @ROG@KSHB BNMBQDSD RTQE@BD

@- He sgd `rog`kshb bnmbqdsd rtqe`bd bntqrd hr sn ad ok`bdc chqdbskx nm sgd lhmdq`k `ffqdf`sd a`rd+
ok`bd ` ahstlhmntr oqhld bn`s `r cdrbqhadc `anud- He+ gnvdudq+ sgd rtqe`bd bntqrd hr sn ad
ok`bdc nm ` ahmcdq bntqrd+ sgdm `ookx ` ahstlhmntr s`bj bn`s ne sgd rnqs rodbhehdc `anud tmcdq
OQNCTBSR `s ` q`sd ne /-/4 sn /-0/ f`kknmr.rpt`qd x`qc- S`jd b`qd sn oqdudms sgd ahstlhmntr
l`sdqh`k&r rok`rghmf nm dwonrdc e`bdr ne btqar+ ftssdqr+ v`kkr+ v`kjr+ sqddr+ dsb- He rtbg
rok`rghmf cndr nbbtq+ qdlnud hs hlldch`sdkx- @esdq sgd oqhld nq s`bj bn`s g`r addm oqnodqkx
btqdc+ `ookx sgd `rog`kshb bnmbqdsd sn sgd sghbjmdrr rgnvm nm sgd cq`vhmfr nq rs`mc`qc
cq`vhmfr- @ookx sgd rtqe`bd bntqrd `r cdrbqhadc `anud enq sgd ahmcdq bntqrd-

2-/5 RLNNSGMDRR

@- Sgd ehmhrgdc rtqe`bdr rg`kk bnmenql sn sgd khmdr `mc fq`cdr sg`s dwhrsdc oqhnq sn bnmrsqtbshnm-
Mn cduh`shnmr+ u`qh`shnmr+ nq hqqdftk`qhshdr dwbddchmf 0.3 hmbg hm `mx chqdbshnm vgdm sdrsdc vhsg
` 01,enns rsq`hfgsdcfd vhkk ad odqlhssdc hm sgd ehmhrgdc vnqj+ mnq vhkk `mx cdoqdrrhnmr sg`s vhkk
mns cq`hm- Bnqqdbs `kk rtbg cdedbsr-

2-/6 R@LOKHMF @MC SDRSHMF

@- Rtalhs sn sgd Nvmdq sdrs qdonqsr l`cd ax `m hmcdodmcdms sdrshmf k`anq`snqx nm sgd bqtrgdc
rsnmd `ffqdf`sd+ ahstlhmntr l`sdqh`kr+ `mc `rog`kshb bnmbqdsd cdrhfm lhwdr+ `mc nas`hm ghr
`ooqnu`k ne sgdrd qdonqsr adenqd rs`qshmf o`uhmf nodq`shnmr-

A- Sdrsr rg`kk ad l`cd nm sgd bnlokdsdc dkdldmsr ne sgd o`udldms sn `rbdqs`hm sgd bnlo`bsdc
sghbjmdrr ne sgd a`rd `mc rtqe`bd bntqrdr- He rdbshnmr vhsg cdehbhdms sghbjmdrrdr `qd entmc+ sgd
etkk rdbshnm enq ` qd`rnm`akd chrs`mbd nm d`bg rhcd ne sgd cdehbhdmbx rg`kk ad qdetrdc- Qdlnud
`mc qdhmrs`kk `kk rtbg rdbshnmr- O`sbg `kk sdrs gnkdr hm bnmmdbshnm vhsg sghbjmdrr sdrsr-

B- Vgdm l`jhmf rtqe`bd sdrsr+ etqmhrg nmd l`m sn l`qj `kk rtqe`bd cdedbsr enq bnqqdbshnmr-

Dmc ne Rdbshnm
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 02930-1 Seeding  

SECTION 02930 
SEEDING 

 
 
PART 1 GENERAL 
 
1.01 SUMMARY 

 
A. This work shall consist of supplying and placing soil additives, seed, and mulch as specified 

on prepared ground in accordance with the Plans and these Specifications.  All non-
construction areas that show signs of excessive erosion and all newly graded earthen areas 
that are not to be paved, stabilized, or sodded, shall be seeded unless otherwise indicated 
on the Plans or as directed by the Engineer. 

 
1.02 RELATED SECTIONS 

 
A. Section 02221 – Unclassified Excavation for Utilities 

 
 
PART 2 PRODUCTS 
 
2.01 MATERIALS  
 

A. Grass Seed: Use a drought tolerant hybrid Kentucky 31 Fescue (Jaguar, Lancer, Rebel II, 
Falcon II, etc.).  Supplement with an annual rye or other appropriate mixture to assure 
stabilization during the winter season.  Furnish seed in new bags or bags that are sound and 
not mended; no “below standard” seed accepted. 

 
B. Fertilizer: Use a slow-release starter fertilizer in standard containers that are clearly marked 

with name, weight, and guaranteed analysis of the contents and that ensure proper 
protection in transportation and handling; and in compliance with all local, state, and 
federal fertilizer laws. 

 
C. Lime: Use lime containing a minimum of 85% calcium carbonate and magnesium 

carbonate, 85% of which passes a No. 10 mesh sieve. 
 

D. Mulch: Stalks of rye, oats, wheat, or other approved grain crops properly cured prior to 
baling, air dried, and reasonably free of noxious weeds and weed seeds or other material 
detrimental to plant growth. 

 
 
PART 3 EXECUTION 
 
3.01 GENERAL 
 

A. Before starting seeding operations on any area, final dressing and placing of topsoil shall 
have been completed in accordance with the applicable Specifications.  Seed, fertilize, 
lime, and mulch within 30 days of attainment of finish grade. 
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 02930-2 Seeding  
 

 
B. Apply temporary seeding whenever grading operations are temporarily halted for over 14 

days and final grading of exposed surfaces is to be completed within one year.  Also apply 
temporary seeding to soil stockpiles. 

 
3.02 PREPARATION 
 

A. Each area to be seeded shall be scarified, disked, harrowed, raked or otherwise worked 
until it has been loosened and pulverized to a depth of not less than 2 inches and brought 
to the lines and grades indicated on the Plans or directed by the Engineer.  This operation 
shall be performed only when the soil is in a tillable and workable condition. 

 
B. Apply fertilizer at the rate of 1 pound of nitrogen per 1,000 square feet, and lime at the rate 

of 50 pounds per 1,000 square feet, shall be uniformly incorporated in the soil for a depth 
of approximately 1inch.  Fertilizer need not be incorporated in the soil as specified above 
when mixed with seed in water and applied with power sprayer equipment.  Do not apply 
lime without a soil test.  

 
3.03 SEEDING 

 
A. Seed shall be sown as soon as preparation of the seed bed has been completed.  It shall be 

sown uniformly by means of a rotary seeder, hydraulic equipment, or other satisfactory 
means.  Seed shall be sown at the rate of 6 to 8 pounds per 1,000 square feet. 

 
B. No seeding shall be done during windy weather or when the ground surface is frozen, wet 

or otherwise non-tillable. 
 

C. When seeding during February 1 through April 1 and October 1 through November 30, add 
an additional 3 pounds per 1000 square feet of annual rye grass.  No seeding shall be 
performed during December and January unless otherwise permitted. 

 
3.04 MULCHING 
 

A. When the mulching material is hay or straw, it shall be spread evenly over the seeded area 
at an approximate rate of 2 bales (100 pounds minimum) per 1,000 square feet for straw 
and 150 pounds per 1,000 square feet for hay immediately following the seeding 
operations.  The Engineer depending on the texture and condition of the mulch material 
and the characteristics of the area seeded may vary this rate. 
 

3.05 MAINTANENCE 
 

A. All seeded areas shall be cared for properly to the Engineer's satisfaction until acceptance of 
the work.  Areas, which have been previously seeded and mulched in accordance with this 
Section, but which, have been damaged or failed to successfully establish an acceptable 
stand of grasses shall be repaired as directed by the Engineer.  All material and labor 
required to repair seeded areas made necessary by negligence on a part of the Contractor 
will be furnished by the Contractor at no cost. 
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 02930-3 Seeding  
 

B. If within 60 days of the planting less than 50% is successful, rework the ground, re-fertilize, 
reseed, and re-mulch. 

 
3.06 CLEANUP AND PROTECTION 

 
A. After the completion of seeding, the area shall be cleaned of all rubbish, excess material, 

and any other items that will mar the appearance of the projects as in accordance with the 
General Specifications. 

 
 
 

End of Section 
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 SECTION 03303 
 CONCRETE FOR UTILITIES  
 
PART 1 GENERAL 
 
1.01 SUMMARY 

 
A. This item shall include furnishing and installing concrete blocking, cradles, anchors, caps, pipe 

protection, and/or encasement at the locations shown on the drawings and/or as directed by the 
Owner. 
 

B. Submit concrete mix design, including all add mixtures with past strength data for review per 
the requirements of Section 01302, Submittals and Substitutions. 

 
 
PART 2 PRODUCTS 
 

A. Not Applicable. 
 
 
PART 3 EXECUTION 
 
3.01  SUMMARY 
 

A. Concrete work shall conform to ACI 301-72 (as revised), as modified by the supplemental 
requirements listed below. 

 
1. Strength:  The strength of concrete shall be 4,000 psi unless otherwise shown on the 

drawings. 
 

2. Durability:  All concrete exposed to weather shall be air entrained. 
 

3. Slump:  Concrete shall be proportional and produced to have a slump of 3-inches with 
a 1-inch tolerance. 

 
4. Admixtures:  Air entrainment, mandatory for concrete exposed to weather, may be 

used. A water reducing admixture [retarding (normal or accelerating) depending on 
placing temperature] may be used if approved by the Owner. 

 
5. Reinforcing Steel:  Yield strength of reinforcing steel shall be 60,000 psi. 

 
 
 
 

 
 
 End of Section 
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RDBSHNM 00124
RTALDQRHAKD OTLO RS@SHNM

O@QS 0 FDMDQ@K

0-/0 QDPTHQDLDMSR HMBKTCDC

@- Sghr rdbshnm hmbktcdr rodbhehb`shnmr enq cqx ohs rtaldqrhakd mnm,bknf otlor- Otlor rg`kk
ad l`mte`bstqdc ax Ekxfs nq Nvmdq `mc Dmfhmddq `ooqnudc dpt`k-

A- Sghr vnqj rg`kk bnmrhrs ne oqnuhchmf `mc hmrs`kkhmf ` v`rsdv`sdq otlo rxrsdl bnmrhrshmf ne
svn '1( rtaldqrhakd mnm,bknf v`rsdv`sdq otlor `mc OKB a`rdc bnmsqnk o`mdk vhsg u`qh`akd
eqdptdmbx cqhudr+ `knmf vhsg `kk `bbdrrnqhdr `mc+ `s sgd knb`shnm rgnvm nm sgd Cq`vhmfr
`mc enq sgd rdquhbd `mc cdrhfm bnmchshnm rodbhehdc gdqdhm-

Lnsnq GO ^^^^
Onvdq 35/U+ 2 og`rd+ 5/ Gy 'sxohb`k(
Lnsnq Sxod Bknrdc bntokdc+ Hmudqsdq Ctsx+ 0-04 Rdquhbd e`bsnq
Onvdq B`akd 0// edds 'rhydc `bbnqchmf sn MDB `mc HBD@ rs`mc`qcr `mc

rg`kk `krn ldds O,LRG@ `ooqnu`k(
Ltksh,Bnmctbsnq B`akd 0// edds

B- Otlo bg`q`bsdqhrshbr `s ^^^^^^ qol9

Nodq`shmf Onhms Mn- 0 'rhmfkd otlo nodq`shnm `s 5/ Gy(9
Otlo Q`sd ^^^^ fol
Sns`k Gd`c ^^^^ edds
Lhmhltl Deehbhdmbx ^^^^$
Rgtsnee Gd`c ^^^^ edds
Chrbg`qfd ^^^^,hmbg

Nodq`shmf Onhms Mn- 1 'rhmfkd otlo nodq`shnm `s 4/ Gy(9
Otlo Q`sd ^^^^ fol
Sns`k Gd`c ^^^^ edds
Lhmhltl Deehbhdmbx ^^^^$
Rgtsnee Gd`c ^^^^ edds
Chrbg`qfd ^^^^,hmbg

C- @kk otlor `knmf vhsg Lnsnq Bnmsqnk `mc RB@C@ O`mdk 'LBRO( rg`kk ad etqmhrgdc ax `
rhmfkd rtookhdq-

D- Otlor rg`kk nodq`sd `s sgd nodq`shmf bnmchshnm rgnvm vhsgnts `mx cdsqhldms`k deedbs nm
otlo vd`qhmf o`qsr+ b`uhs`shnmr+ nq dwbdrrhud mnhrd `mc uhaq`shnm- Uhaq`shnm rg`kk mns
dwbddc ehud lhkr ld`rtqdc `s sgd knvdq ad`qhmf ne sgd udqshb`k lnsnq- Mnhrd rg`kk mdudq
dwbddc 0// ca `r ld`rtqdc ax @RMH R03- Sgd otlor rg`kk mns nudqkn`c sgdhq dkdbsqhb
lnsnqr adxnmc sgdhq mnlhm`k gnqrdonvdq tmcdq sgd rodbhehdc nodq`shmf bnmchshnm-

E- Sgd otlor `mc lnsnqr vhkk ad bnudqdc ax ` ehud '4( xd`q mnm,oqnq`sdc khlhsdc v`qq`msx-
Sgd v`qq`msx hmbktcdr+ vhsgnts khlhs`shnm+ mnql`k vd`q `mc sd`q ne vd`q qhmfr+ hlodkkdqr+
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unktsdr+ `mc nsgdq bnmrtl`akd o`qsr- Sgd v`qq`msx odqhnc rg`kk adfhm tonm rs`qsto `mc
`bbdos`mbd ax sgd Nvmdq-

0-/1 PT@KHSX @RRTQ@MBD

@- Dptholdms hmrs`kk`shnm rg`kk ad hm bnlokh`mbd vhsg `ookhb`akd bncdr `mc rs`mc`qcr ne
`tsgnqhshdr g`uhmf itqhrchbshnm-

A- Otlor rg`kk ad e`bsnqx sdrsdc oqhnq sn rgholdms- E`bsnqx sdrshmf rg`kk ad vhsmdrrdc ax sgd
Nvmdq `mc sgd Dmfhmddq-

B- Rtalhs bdqshehdc otlo btqudr `s sgd bnlokdshnm ne l`mte`bstqdq sdrshmf-

O@QS 1 OQNCTBSR

@mx rtarshstshnm enq sgd rodbhehdc aq`mc m`ld oqnctbs rgntkc ad needqdc vhsg rtoonqshmf
cnbtldms`shnm qdf`qchmf hs adhmf dpt`k nq rtodqhnq sn sgd rodbhehdc aq`mc m`ld sn sgd Dmfhmddq 0/
atrhmdrr c`xr adenqd sgd Ahc Nodmhmf- Sgd Dmfhmddq sgdm g`r 4 atrhmdrr c`xr sn cdsdqlhmd he sgd
qdptdrsdc rtarshstshnm hr dpt`k sn sgd rodbhehdc m`ld aq`mc- Sgd Dmfhmddq&r cdbhrhnm hr ehm`k nm sghr
l`ssdq-

1-/0 OTLO CDRHFM BNMEHFTQ@SHNMR 'Vds ohs hmrs`kk`shnm(

@- Otlo rg`kk ad b`o`akd ne nodq`shmf hm ` bnmshmtntr mnm rtaldqfdc bnmchshnm hm udqshb`k
onrhshnm hm ` cqx ohs hmrs`kk`shnm `mc odql`mdmskx bnmmdbsdc sn hmkds `mc ntskds ohodr- Otlo
rg`kk ad ne rtaldqrhakd bnmrsqtbshnm `mc vhkk bnmshmtd sn nodq`sd r`shre`bsnqhkx rgntkc sgd
cqx ohs ad rtaidbsdc sn eknnchmf-

Sgd otlo rg`kk ad rtookhdc vhsg ` l`shmf b`rs hqnm 5,hmbg chrbg`qfd bnmmdbshnm- Sgd
otlo'r( rg`kk ad `tsnl`shb`kkx `mc ehqlkx bnmmdbsdc sn sgd chrbg`qfd bnmmdbshnm+ fthcdc ax
mn kdrr sg`m svn fthcd a`qr dwsdmchmf eqnl sgd sno ne sgd rs`shnm sn sgd chrbg`qfd
bnmmdbshnm- Sgdqd rg`kk ad mn mddc enq odqrnmmdk sn dmsdq sgd vds,vdkk- Rd`khmf ne sgd
otlohmf tmhs sn sgd chrbg`qfd bnmmdbshnm rg`kk ad `bbnlokhrgdc ax ` l`bghmdc lds`k,sn,
lds`k v`sdqshfgs bnms`bs- Rd`khmf ne sgd chrbg`qfd hmsdqe`bd vhsg ` ch`ogq`fl+ N,qhmf nq
oqnehkd f`rjds vhkk mns ad `bbdos`akd- Mn onqshnm ne sgd otlo rg`kk ad`q chqdbskx nm sgd
rtlo eknnq- D`bg otlo rg`kk ad ehssdc vhsg sghqsx edds ne rs`hmkdrr rsddk kheshmf bg`hm- Sgd
vnqjhmf kn`c ne sgd kheshmf rxrsdl rg`kk ad 4/$ fqd`sdq sg`m sgd otlo tmhs vdhfgs-

A- OTLO BNMRSQTBSHNM9 L`inq otlo bnlonmdmsr rg`kk ad ne fqdx b`rs hqnm+ @RSL @,37+
Bk`rr 24A+ vhsg rlnnsg rtqe`bdr cdunhc ne aknv gnkdr nq nsgdq hqqdftk`qhshdr- Sgd kheshmf
g`mckd rg`kk ad ne rs`hmkdrr rsddk- @kk dwonrdc mtsr nq anksr rg`kk ad ne rs`hmkdrr rsddk
bnmrsqtbshnm- @kk lds`k rtqe`bdr bnlhmf hmsn bnms`bs vhsg sgd otlo`fd+ nsgdq sg`m rs`hmkdrr
rsddk nq aq`rr+ rg`kk ad oqnsdbsdc ax ` e`bsnqx `ookhdc roq`x bn`shmf ne `bqxkhb chrodqrhnm yhmb
ognrog`sd oqhldq vhsg ` onkxdrsdq qdrhm o`hms ehmhrg nm sgd dwsdqhnq ne sgd otlo- 

B- Rd`khmf cdrhfm rg`kk hmbnqonq`sd lds`k,sn,lds`k bnms`bs adsvddm l`bghmdc rtqe`bdr- Bqhshb`k
l`shmf rtqe`bdr vgdqd v`sdqshfgs rd`khmf hr qdpthqdc rg`kk ad l`bghmdc `mc ehssdc vhsg
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Mhsqhkd qtaadq N,qhmfr- Ehsshmfr vhkk ad sgd qdrtks ne bnmsqnkkdc bnloqdrrhnm ne qtaadq N,
qhmfr hm svn ok`mdr `mc N,qhmf bnms`bs ne entq rhcdr vhsgnts sgd qdpthqdldms ne ` rodbhehb
snqptd khlhs- Qdbs`mftk`q bqnrr rdbshnmdc f`rjdsr qdpthqhmf rodbhehb snqptd khlhsr sn `bghdud
bnloqdrrhnm rg`kk mns ad bnmrhcdqdc `r `cdpt`sd nq dpt`k- Mn rdbnmc`qx rd`khmf
bnlontmcr+ dkkhoshb`k N,qhmfr+ fqd`rd nq nsgdq cduhbdr rg`kk ad trdc-

C- BNNKHMF RXRSDL9 D`bg tmhs rg`kk ad oqnuhcdc vhsg `m hmsdfq`k lnsnq bnnkhmf rxrsdl- @
rs`hmkdrr rsddk lnsnq bnnkhmf i`bjds rg`kk dmbhqbkd sgd rs`snq gntrhmf+ oqnuhchmf enq
chrrho`shnm ne lnsnq gd`s qdf`qckdrr ne sgd sxod ne otlo hmrs`kk`shnm- @m hlodkkdq+ hmsdfq`k sn
sgd bnnkhmf rxrsdl `mc cqhudm ax sgd otlo rg`es+ rg`kk oqnuhcd sgd mdbdrr`qx bhqbtk`shnm ne
sgd bnnkhmf khpthc sgqntfg sgd i`bjds- Sgd bnnkhmf khpthc rg`kk o`rr `ants sgd rs`snq gntrhmf
hm sgd bknrdc knno rxrsdl hm stqatkdms eknv oqnuhchmf enq rtodqhnq gd`s sq`mredq- Sgd bnnkhmf
rxrsdl rg`kk g`ud nmd ehkk onqs `mc nmd cq`hm onqs hmsdfq`k sn sgd bnnkhmf i`bjds- Sgd bnnkhmf
rxrsdl rg`kk oqnuhcd enq bnmshmtntr otlo nodq`shnm hm khpthc nq `lahdms sdlodq`stqdr ne
to sn 0/3³E '3/³B(- Nodq`shnm`k qdrsqhbshnmr `s sdlodq`stqdr adknv 0/3³E `qd mns
`bbdos`akd- E`mr+ aknvdqr nq `twhkh`qx bnnkhmf rxrsdlr sg`s `qd lntmsdc dwsdqm`k sn sgd
otlo lnsnq `qd mns `bbdos`akd-

D- B@AKD DMSQX RD@K9 Sgd b`akd dmsqx rd`k cdrhfm rg`kk oqdbktcd rodbhehb snqptd
qdpthqdldmsr sn hmrtqd ` v`sdqshfgs `mc rtaldqrhakd rd`k- Sgd b`akd dmsqx rg`kk bnmrhrs ne
ct`k bxkhmcqhb`k dk`rsnldq fqnlldsr+ ek`mjdc ax v`rgdqr+ `kk g`uhmf ` bknrd snkdq`mbd ehs
`f`hmrs sgd b`akd ntsrhcd ch`ldsdq `mc sgd dmsqx hmrhcd ch`ldsdq- Sgd fqnlldsr rg`kk ad
bnloqdrrdc ax sgd b`akd dmsqx tmhs+ sgtr oqnuhchmf ` rsq`hm qdkhde etmbshnm- Sgd `rrdlakx
rg`kk oqnuhcd d`rd ne bg`mfhmf sgd b`akd vgdm mdbdrr`qx trhmf sgd r`ld dmsqx rd`k- Sgd
b`akd dmsqx itmbshnm bg`ladq `mc lnsnq rg`kk ad rd`kdc eqnl d`bg nsgdq+ vghbg rg`kk hrnk`sd
sgd rs`snq gntrhmf eqnl enqdhfm l`sdqh`k f`hmhmf `bbdrr sgqntfg sgd otlo sno- Donwhdr+
rhkhbnmdr+ nq nsgdq rdbnmc`qx rd`khmf rxrsdlr rg`kk mns ad bnmrhcdqdc `bbdos`akd-

B`akd kd`cr sg`s dmsdq `s sgd sno ne sgd lnsnq rg`kk ad cntakd rd`kdc `r hs dmsdqr sgd lnsnq hm
rtbg ` l`mmdq sg`s b`akd,vhbjhmf vhkk mns nbbtq- Sghr rd`khmf rxrsdl rg`kk bnmrhrs ne `
qtaadq fqnllds enkknvdc ax donwx sg`s hr ghfg hm `cgdrhud pt`khshdr `mc g`r ` knv
bndeehbhdms ne dwo`mrhnm- D`bg b`akd vhqd hr sn g`ud ` rl`kk rdbshnm ne hmrtk`shnm qdlnudc
sn drs`akhrg ` vhmcnv `qd` ne a`qd vhqd `mc d`bg vhqd hr sn ad tmsvhrsdc `mc rtqqntmcdc ax
donwx onsshmf l`sdqh`k- @ b`akd rsq`hm qdkhde ldbg`mhrl rg`kk ad `m hmsdfq`k o`qs ne sghr
rd`khmf rxrsdl- B`akd rd`khmf rxrsdl rg`kk ad b`o`akd ne vhsgrs`mchmf `m dwsdqm`k oqdrrtqd
sdrs ne 01// orh `r vdkk `r ` b`akd `rrdlakx otkk sdrs `r qdpthqdc ax Tmcdqvqhsdqr
K`anq`snqx- B`akd rhyhmf rg`kk bnmenql sn MDB rodbhehb`shnmr `mc ad TK Khrsdc-

E- LNSNQ9 Sgd otlo lnsnq rg`kk ad ` MDL@ A cdrhfm+ hmctbshnm sxod vhsg ` rpthqqdk b`fd
qnsnq+ rgdkk sxod cdrhfm+ gntrdc hm `m `hq ehkkdc+ v`sdqshfgs bg`ladq- Sgd rs`snq vhmchmfr
rg`kk ad hmrtk`sdc vhsg lnhrstqd qdrhrs`ms Bk`rr G hmrtk`shnm q`sdc enq 07/³B '245³E(- Sgd
rs`snq rg`kk ad hmrtk`sdc ax sgd sqhbjkd hloqdfm`shnm ldsgnc trhmf Bk`rr G lnmnldq,eqdd
onkxdrsdq qdrhm qdrtkshmf hm ` vhmchmf ehkk e`bsnq ne `s kd`rs 84$- Sgd lnsnq rg`kk ad hmudqsdq
ctsx q`sdc hm `bbnqc`mbd vhsg MDL@ LF0+ O`qs 20- Sgd rs`snq rg`kk ad gd`s,rgqhmj ehssdc
hmsn sgd b`rs hqnm rs`snq gntrhmf- Sgd trd ne ltkshokd rsdo cho `mc a`jd,sxod rs`snq hmrtk`shnm
oqnbdrr hr mns `bbdos`akd- Sgd trd ne ohmr+ anksr+ rbqdvr nq nsgdq e`rsdmhmf cduhbdr trdc sn
knb`sd nq gnkc sgd rs`snq `mc sg`s odmdsq`sd sgd rs`snq gntrhmf `qd mns `bbdos`akd- Sgd lnsnq
rg`kk ad cdrhfmdc enq bnmshmtntr ctsx vghkd g`mckhmf otlodc ldch` ne to sn 0/3³E- Sgd
lnsnq rg`kk ad b`o`akd ne mn kdrr sg`m 2/ dudmkx ro`bdc rs`qsr odq gntq- Sgd qnsnq a`qr `mc
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rgnqs bhqbths qhmfr rg`kk ad l`cd ne `ktlhmtl- Sgqdd sgdql`k rvhsbgdr rg`kk ad dladccdc hm
sgd rs`snq dmc bnhkr+ nmd odq og`rd vhmchmf+ sn lnmhsnq sgd rs`snq sdlodq`stqd- Sgdrd
sgdql`k rvhsbgdr rg`kk ad trdc hm bnmitmbshnm vhsg `mc rtookdldms`k sn dwsdqm`k lnsnq
nudqkn`c oqnsdbshnm `mc rg`kk ad bnmmdbsdc sn sgd lnsnq bnmsqnk o`mdk-

Sgd itmbshnm bg`ladq rg`kk ad rd`kdc nee eqnl sgd rs`snq gntrhmf `mc rg`kk bnms`hm `
sdqlhm`k an`qc enq bnmmdbshnm ne onvdq `mc ohkns rdmrnq b`akdr trhmf sgqd`cdc bnloqdrrhnm
sxod sdqlhm`kr- Sgd trd ne vhqd mtsr nq bqhlo,sxod bnmmdbsnqr hr mns `bbdos`akd- Sgd lnsnq
`mc sgd otlo rg`kk ad oqnctbdc ax sgd r`ld l`mte`bstqdq-

F- Sgd lnsnq rdquhbd e`bsnq 'bnlahmdc deedbs ne unks`fd+ eqdptdmbx `mc rodbhehb fq`uhsx( rg`kk
ad 0-04- Sgd lnsnq rg`kk g`ud ` unks`fd snkdq`mbd ne *., 0/$- Sgd lnsnq rg`kk ad cdrhfmdc
enq bnmshmtntr nodq`shnm hm to sn ` 3/³B `lahdms `mc rg`kk g`ud ` MDL@ Bk`rr A
l`whltl nodq`shmf sdlodq`stqd qhrd ne 7/³B- @ lnsnq odqenql`mbd bg`qs rg`kk ad oqnuhcdc
tonm qdptdrs dwghahshmf btqudr enq lnsnq snqptd+ btqqdms+ onvdq e`bsnq+ hmots.ntsots jV
`mc deehbhdmbx- Sgd bg`qs rg`kk `krn hmbktcd c`s` nm lnsnq rs`qshmf `mc mn,kn`c
bg`q`bsdqhrshbr-

G- Lnsnq gnqrdonvdq rg`kk ad rteehbhdms rn sg`s sgd otlo hr mnm,nudqkn`chmf sgqntfgnts hsr
dmshqd odqenql`mbd btqud+ eqnl rgts,nee sn qtm,nts- Sgd lnsnq `mc b`akd rg`kk ad b`o`akd ne
bnmshmtntr rtaldqfdmbd tmcdqv`sdq vhsgnts knrr ne v`sdqshfgs hmsdfqhsx sn ` cdosg ne 54
edds nq fqd`sdq-

H- Sgd onvdq b`akd rg`kk ad rhydc `bbnqchmf sn sgd MDB `mc HBD@ rs`mc`qcr `mc rg`kk ad ne
rteehbhdms kdmfsg sn qd`bg sgd itmbshnm anw vhsgnts sgd mddc ne `mx rokhbdr- Sgd onvdq b`akd
rg`kk ad ne ` rghdkcdc cdrhfm hm vghbg `m nudq`kk shmmdc bnoodq rghdkc hr hmbktcdc `mc d`bg
hmchuhct`k og`rd bnmctbsnq hr rghdkcdc vhsg `m `ktlhmtl bn`sdc enhk vq`o- Sgd ntsdq i`bjds
ne sgd b`akd rg`kk ad nhk qdrhrs`ms bgknqhm`sdc onkxdsgxkdmd qtaadq- Sgd b`akd rg`kk ad
b`o`akd ne bnmshmtntr rtaldqfdmbd tmcdqv`sdq vhsgnts knrr ne v`sdqshfgs hmsdfqhsx sn `
cdosg ne 54 edds nq fqd`sdq-

I- AD@QHMFR9 Sgd hmsdfq`k otlo.lnsnq rg`es rg`kk qns`sd nm svn ad`qhmfr- Sgd lnsnq ad`qhmfr
rg`kk ad rd`kdc `mc odql`mdmskx fqd`rd ktaqhb`sdc vhsg ghfg sdlodq`stqd fqd`rd- Sgd toodq
lnsnq ad`qhmf rg`kk ad ` svn qnv `mftk`q bnms`bs a`kk ad`qhmf- Sgd knvdq ad`qhmf rg`kk ad `
svn qnv `mftk`q bnms`bs a`kk ad`qhmf sn g`mckd sgd sgqtrs `mc q`ch`k enqbdr- Sgd lhmhltl
K0/ ad`qhmf khed rg`kk ad 4/+/// gntqr `s `mx tr`akd onqshnm ne sgd otlo btqud-

J- LDBG@MHB@K RD@KR9 D`bg otlo rg`kk ad oqnuhcdc vhsg ` onrhshudkx cqhudm ct`k+ s`mcdl
ldbg`mhb`k rg`es rd`k rxrsdl bnmrhrshmf ne svn rd`k rdsr+ d`bg g`uhmf `m hmcdodmcdms roqhmf-
Sgd knvdq oqhl`qx rd`k+ knb`sdc adsvddm sgd otlo `mc rd`k bg`ladq+ rg`kk bnms`hm nmd
rs`shnm`qx `mc nmd onrhshudkx cqhudm qns`shmf bnqqnrhnm `mc `aq`rhnm qdrhrs`ms stmfrsdm,
b`qahcd qhmf- Sgd toodq rdbnmc`qx rd`k+ knb`sdc adsvddm sgd rd`k bg`ladq `mc sgd rd`k
hmrodbshnm bg`ladq rg`kk ad ` kd`j`fd,eqdd rd`k- Sgd toodq rd`k rg`kk bnms`hm nmd rs`shnm`qx
`mc nmd onrhshudkx cqhudm qns`shmf bnqqnrhnm `mc `aq`rhnm qdrhrs`ms stmfrsdm,b`qahcd rd`k
qhmf- Sgd qns`shmf rd`k qhmf rg`kk g`ud rl`kk a`bj,rvdos fqnnudr k`rdq hmrbqhadc tonm hsr e`bd
sn `bs `r ` otlo `r hs qns`sdr+ qdstqmhmf `mx ekthc sg`s rgntkc dmsdq sgd cqx lnsnq bg`ladq
a`bj hmsn sgd ktaqhb`ms bg`ladq- @kk rd`k qhmfr rg`kk ad hmchuhct`k rnkhc rhmsdqdc qhmfr- D`bg
rd`k hmsdqe`bd rg`kk ad gdkc hm ok`bd ax hsr nvm roqhmf rxrsdl- Sgd rd`kr rg`kk mns cdodmc
tonm chqdbshnm ne qns`shnm enq rd`khmf- Lntmshmf ne sgd knvdq rd`k nm sgd hlodkkdq gta hr
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mns `bbdos`akd- Rg`es rd`kr vhsgnts onrhshudkx cqhudm qns`shmf ldladqr nq bnmudmshnm`k
cntakd ldbg`mhb`k rd`kr bnms`hmhmf dhsgdq ` bnllnm rhmfkd nq cntakd roqhmf `bshmf
adsvddm sgd toodq `mc knvdq rd`k e`bdr `qd mns `bbdos`akd- Sgd rd`k roqhmfr rg`kk ad
hrnk`sdc eqnl sgd otlodc ldch` sn oqdudms l`sdqh`kr eqnl o`bjhmf `qntmc sgdl+ khlhshmf
sgdhq odqenql`mbd-
D`bg otlo rg`kk ad oqnuhcdc vhsg ` ktaqhb`ms bg`ladq enq sgd rg`es rd`khmf rxrsdl- Sgd
ktaqhb`ms bg`ladq rg`kk ad cdrhfmdc sn oqdudms nudqehkkhmf `mc rg`kk oqnuhcd b`o`bhsx enq
ktaqhb`ms dwo`mrhnm- Sgd rd`k ktaqhb`ms bg`ladq rg`kk g`ud nmd cq`hm `mc nmd hmrodbshnm
oktf sg`s `qd `bbdrrhakd eqnl sgd dwsdqhnq ne sgd lnsnq tmhs- Sgd rd`k rxrsdl rg`kk mns qdkx
tonm sgd otlodc ldch` enq ktaqhb`shnm-

Sgd `qd` `ants sgd dwsdqhnq ne sgd knvdq ldbg`mhb`k rd`k hm sgd b`rs hqnm gntrhmf rg`kk g`ud
b`rs hm `m hmsdfq`k bnmbdmsqhb rohq`k fqnnud- Sghr fqnnud rg`kk oqnsdbs sgd rd`kr ax b`trhmf
`aq`rhud o`qshbtk`sd dmsdqhmf sgd rd`k b`uhsx sn ad enqbdc nts `v`x eqnl sgd rd`k ctd sn
bdmsqhetf`k `bshnm- 

@ rdo`q`sd rd`k kd`j`fd bg`ladq rg`kk ad oqnuhcdc rn sg`s `mx kd`j`fd sg`s l`x nbbtq o`rs
sgd toodq+ rdbnmc`qx ldbg`mhb`k rd`k vhkk ad b`ostqdc oqhnq sn dmsqx hmsn sgd lnsnq rs`snq
gntrhmf- Rtbg rd`k kd`j`fd rg`kk mns bnms`lhm`sd sgd lnsnq knvdq ad`qhmf- Sgd kd`j`fd
bg`ladq rg`kk ad dpthoodc vhsg ` ekn`s sxod rvhsbg sg`s vhkk rhfm`k he sgd bg`ladq rgntkc
qd`bg 4/$ b`o`bhsx- Rd`k ktaqhb`ms rg`kk ad mnm,g`y`qcntr-

K- OTLO RG@ES9 Sgd otlo `mc lnsnq rg`es rg`kk ad ` rhmfkd ohdbd tmhs- Sgd otlo rg`es hr `m
dwsdmrhnm ne sgd lnsnq rg`es- Rg`esr trhmf ldbg`mhb`k bntokhmfr rg`kk mns ad `bbdos`akd-
Sgd rg`es rg`kk ad rs`hmkdrr rsddk Ɖ @RSL.@HRH 320- Rg`es rkddudr vhkk mns ad `bbdos`akd-

L- HLODKKDQ9 Sgd hlodkkdq rg`kk ad ne @RSL @,37+ Bk`rr 24A fqdx hqnm+ cxm`lhb`kkx a`k`mbdc+
rdlh,nodm+ ltksh,u`md+ a`bj rvdos+ rbqdv,rg`odc+ mnm,bknf cdrhfm- Sgd hlodkkdq kd`chmf
dcfdr rg`kk ad ldbg`mhb`kkx rdke,bkd`mdc `tsnl`shb`kkx tonm d`bg qns`shnm `r sgdx o`rr
`bqnrr ` rohq`k fqnnud knb`sdc nm sgd unktsd rtbshnm- Sgd kd`chmf dcfdr ne sgd hlodkkdq rg`kk
ad g`qcdmdc sn Qb 34 `mc rg`kk ad b`o`akd ne g`mckhmf 2,hmbg ch`ldsdq rnkhcr+ ehaqntr
l`sdqh`kr+ gd`ux rktcfd `mc nsgdq l`ssdq mnql`kkx entmc hm v`rsdv`sdq- Sgd rbqdv rg`od ne
sgd hlodkkdq hmkds rg`kk oqnuhcd `m hmctbhmf deedbs enq sgd g`mckhmf ne to sn 4$ rktcfd `mc
q`f,k`cdm v`rsdv`sdq- Sgd hlodkkdq sn unktsd bkd`q`mbd rg`kk ad qd`chkx `citrs`akd ax sgd
ld`mr ne ` rhmfkd sqhl rbqdv- Sgd hlodkkdq rg`kk ad knbjdc sn sgd rg`es+ gdkc ax `m hlodkkdq
anks `mc rg`kk ad bn`sdc vhsg `kjxc qdrhm oqhldq-

M- UNKTSD . RTBSHNM BNUDQ9 Sgd otlo unktsd rg`kk ad ` rhmfkd ohdbd fqdx b`rs hqnm+ @RSL
@,37+ Bk`rr 24A+ mnm,bnmbdmsqhb cdrhfm vhsg rlnnsg o`rr`fdr ne rteehbhdms rhyd sn o`rr `mx
rnkhcr sg`s l`x dmsdq sgd hlodkkdq- Lhmhltl hmkds `mc chrbg`qfd rhyd rg`kk ad `r rodbhehdc-
Sgd unktsd rg`kk g`ud ` qdok`bd`akd rtbshnm bnudq hmrdqs qhmf hm vghbg `qd b`rs rohq`k,rg`odc+
rg`qo,dcfdc fqnnud'r(- Sgd rohq`k fqnnud'r( rg`kk oqnuhcd sq`rg qdkd`rd o`sgv`xr `mc rg`qo
dcfd'r( `bqnrr vghbg d`bg hlodkkdq u`md kd`chmf dcfd rg`kk bqnrr ctqhmf qns`shnm rn sn
qdl`hm tmnarsqtbsdc- Sgd hmrdqs qhmf rg`kk ad ne @RSL @,37+ Bk`rr 24A fqdx hqnm `mc
oqnuhcd deedbshud rd`khmf adsvddm sgd ltksh,u`md rdlh,nodm hlodkkdq `mc sgd unktsd
gntrhmf-

N- OQNSDBSHNM9 D`bg otlo lnsnq rs`snq rg`kk hmbnqonq`sd sgqdd sgdql`k rvhsbgdr+ nmd odq
rs`snq og`rd vhmchmf `mc ad bnmmdbsdc hm rdqhdr+ sn lnmhsnq sgd sdlodq`stqd ne sgd lnsnq-
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Rgntkc sgd sgdql`k rvhsbgdr nodm+ sgd lnsnq rg`kk rsno `mc `bshu`sd `m `k`ql- @ ekn`s rvhsbg
rg`kk ad hmrs`kkdc hm sgd rd`k kd`j`fd bg`ladq `mc vhkk `bshu`sd he kd`j`fd hmsn sgd bg`ladq
qd`bgdr 4/$ bg`ladq b`o`bhsx+ rhfm`khmf sgd mddc sn rbgdctkd `m hmrodbshnm-

Sgd sgdql`k rvhsbgdr `mc ekn`s rvhsbg rg`kk ad bnmmdbsdc sn ` LOD Aq`mc Otlo Lnmhsnq
Qdk`x Lncdk "OLQ1 v. /-0 lhbqn,e`q`c 0///U b`o`bhsnq 'ohmr 4 % 6(- Otlo Lnmhsnq Qdk`x
tmhs rg`kk ad cdrhfmdc sn ad lntmsdc hm sgd LBRO-

O- Sgd rnkhc,rs`sd otlo ldlnqx tmhs+ sgqdd sgdql`k rvhsbgdr+ svn EKR rvhsbgdr+ OS,0// rs`snq
sdlodq`stqd lnmhsnq `mc sgd knvdq ad`qhmf OS,0// sdlodq`stqd lnmhsnq rg`kk `kk ad
bnmmdbsdc sn ` lnmhsnqhmf tmhs- Sgd lnmhsnqhmf tmhs rg`kk ad cdrhfmdc sn ad lntmsdc hm sgd
bnmsqnk o`mdk `mc rg`kk bnld vhsg `m Nodq`snq O`mdk sg`s hr cd`c,eqnms o`mdk lntmsdc- Sgd
Nodq`snq O`mdk rg`kk g`ud rnes,sntbg nodq`snq jdxr `mc oqnuhcd knb`k hmchb`shnm ne sgd rs`str
ne sgd `k`qlr vhsghm sgd bnmmdbsdc otlo tmhs ax ld`mr ne `m KBC rbqddm qd`c,nts- Knb`k
lnmhsnqhmf tmhs rxrsdl bg`mfd rg`kk ad l`cd ax trd ne sgd rnes,sntbg jdxo`c nq knb`k
bnmmdbshnm ax ld`mr ne ` k`osno bnlotsdq- Qdlnsd hmchb`shnm ne otlo tmhs rs`str rg`kk ad
onrrhakd vhsg bnmmdbshnm sn btrsnldq OKB nq uh` K@M-

P- @ bdqshehdc e`bsnqx gxcqnrs`shb `mc odqenql`mbd sdrs rg`kk ad odqenqldc nm d`bg otlo
`rrdlakx hm `bbnqc`mbd vhsg Gxcq`tkhb Hmrshstsd Rs`mc`qcr+ k`sdrs dchshnm- Sdrsr rg`kk ad
rteehbhdms sn cdsdqlhmd sgd btqudr ne gd`c+ hmots gnqrdonvdq+ `mc deehbhdmbx qdk`shud sn
b`o`bhsx eqnl rgtsnee sn 04/$ ne cdrhfm- Eknv- @ lhmhltl ne rhw onhmsr+ hmbktchmf rgtsnee+
rg`kk ad s`jdm enq d`bg sdrs- @s kd`rs nmd onhms ne sgd rhw rg`kk ad s`jdm `r md`q `r onrrhakd sn
d`bg rodbhehdc bnmchshnm-

Qdrtksr ne sgd odqenql`mbd sdrsr rg`kk ad bdqshehdc ax ` Qdfhrsdqdc Oqnedrrhnm`k Dmfhmddq `mc
rtalhssdc enq `ooqnu`k adenqd ehm`k rgholdms-

Q- @kk otlohmf dptholdms+ lnsnqr+ dsb-+ rg`kk ad o`hmsdc vhsg ` oqhld bn`s hm sgd rgno ax sgd
l`mte`bstqdq hm `bbnqc`mbd vhsg sgd l`mte`bstqdqƌr rs`mc`qc oqnbdctqd `mc trhmf sgd
l`mte`bstqdqƌr rs`mc`qc oqnsdbshud bn`shmf- Edqqntr rtqe`bdr nauhntrkx mns sn ad o`hmsdc
rg`kk ad fhudm ` rgno bn`s ne fqd`rd nq nsgdq rths`akd qtrs,qdrhrs`ms bn`shmf- Ehm`k bn`shmf
rg`kk ad ehdkc `ookhdc ax Bnmsq`bsnq- Rtqe`bd oqdo`q`shnm+ mtladq ne bn`sr+ `mc `ookhb`shnm
sghbjmdrr ne d`bg bn`s rg`kk ad `r qdbnlldmcdc ax sgd o`hms rtookhdq- O`hms sxod rg`kk ad
bnlo`shakd vhsg oqhldq `mc rg`kk ad `r l`mte`bstqdc ax SMDLDB Bn- Bnknq rg`kk ad
rdkdbsdc ax Nvmdq-

1-/1 BNMSQNK RXRSDL

@- @ bnlokdsd Bnmsqnk rxrsdl rg`kk ad oqnuhcdc hmbktchmf9 Cds`hkdc cdrhfm+ sdrshmf+
cnbtldmshmf+ b`khaq`shmf+ `citrshmf+ `mc ok`bhmf hmsn nodq`shnm ` etmbshnm`k rxrsdl vhsg
`rrnbh`sdc hmrsqtldms`shnm sn lnmhsnq `mc bnmsqnk sgd oqnbdrr- Oqnuhcd ` Bnmsqnk O`mdk vhsg
` OKB `mc mdbdrr`qx H.N lnctkdr+ `m Nodq`snq Hmsdqe`bd Sdqlhm`k enq lnmhsnqhmf `mc
`citrshmf rdsonhmsr+ `mc l`mt`k bnmsqnk etmbshnmr- @kk bnlonmdmsr `mc `rrdlakx rg`kk ldds
sgd qdpthqdldmsr ne sghr rodbhehb`shnm rdbshnm `knmf vhsg sg`s ne 002/5 `mc Chuhrhnm 15 hm hsr
dmshqdsx-

A- Nodq`shnm % L`hmsdm`mbd L`mt`kr rg`kk ad oqnuhcdc vhsg sgd rxrsdl9
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0- Bnlonmdms L`mte`bstqdqƌr N%L L`mt`kr9 Hmbktcd l`mt`kr sn bnudq
hmrs`kk`shnm+ nodq`shnmr+ l`hmsdm`mbd+ sqntakdrgnnshmf+ `mc b`khaq`shnm-

1- Nodq`shmf hmrsqtbshnmr rg`kk hmbnqonq`sd ` etmbshnm`k cdrbqhoshnm ne sgd dmshqd
rxrsdl+ hmbktchmf sgd rxrsdl rbgdl`shbr sg`s qdekdbs !`r,athks! lnchehb`shnmr-

2- Oqnuhcd rxrsdl `qbghsdbstqd ch`fq`l rgnvhmf mdsvnqj bnlltmhb`shnmr-

3- O`mdk dptholdms+ ehdkc cduhbdr+ `mc hmrsqtldmsr c`s` rgddsr+ hmbktchmf bnlokdsd
!ahkk ne l`sdqh`kr! ne OKB&r+ QST&r+ bnmsqnk o`mdk cduhbdr+ bnlotsdqr+ oqhmsdqr+
rnesv`qd+ ehdkc dptholdms+ dsb-

4- Hmrsqtldms B`khaq`shnm Vnqjrgddsr rgnvhmf `bst`k b`khaq`shnm oqnbdctqdr
odqenqldc vhsg qd`chmf `mc qdrtksr rhfmdc `mc c`sdc ax sgd Rdquhbd Sdbgmhbh`m
nq Dmfhmddq-

5- Rnes bnox ne OKB oqnfq`lr hm k`ccdq enql`s vhsg cdrbqhoshud cnbtldms`shnm `mc
dwok`m`shnm enq d`bg qtmf- Oqnuhcd oqnfq`l hm enql`s qd`cx enq cnvmkn`c sn
OKB- @krn oqnuhcd dhsgdq ` -oce ehkd bnox ne sgd oqnfq`l nq g`qc,bnox oqhmsnts
enq uhdvhmf vhsgnts mddc sn trd bnmehftq`shnm rnesv`qd-

6- TRA Ek`rg Cqhud bnms`hmhmf ehm`k OKB `mc NHS 'Nodq`snq Hmsdqe`bd Sdqlhm`k(
oqnfq`lr- OKB `mc NHS oqnfq`lr rg`kk mns ad dmbqxosdc+ knbjdc nq o`rrvnqc
oqnsdbsdc vhsgnts bnmrdms eqnl KBTA-

7- Onhms khrsr enq `kk OKB hmotsr.ntsotsr- Hcdmshex onhms mtladq 's`f(+ onhms
cdrbqhoshnm+ onhms sxod+ q`mfd hm dmfhmddqhmf tmhsr 'he `m`knf onhms(+ OKB
mtladq+ q`bj `mc rkns mtladq+ `mc onhms `ccqdrr-

8- Sgd bnlokdsd N%L rg`kk ad oqnuhcdc nm Bnlo`bs Chrj hm OCE ehkd enql`s- Sgd
BC rg`kk g`ud `kk cq`vhmfr+ Dptholdms C`s` Rgddsr+ rnesv`qd nq dptholdms
l`mte`bstqdqr N%L khsdq`stqd+ dsb-

B- @kk hmrsqtldms`shnm rtookhdc rg`kk ad b`khaq`sdc sn sgd rodbhehdc q`mfdr `mc
qdpthqdldmsr ne sgd oqnidbs- Cnbtldms`shnm hm sgd enql ne `m Hmrsqtldms B`khaq`shnm
Vnqjrgdds rg`kk ad oqnuhcdc sn oqnud sgd `bst`k b`khaq`shnm ne `kk hmrsqtldms`shnm-
@kk hmrsqtldms c`s` rg`kk ad hmbktcdc nm sgd vnqjrgdds hmbktchmf ats mns khlhsdc sn
l`jd+ lncdk+ s`f+ ydqn+ ro`m+ q`mfd+ rdquhbd+ oqnbdrr+ b`khaq`shnm oqnbdctqdr vhsg
`bst`k qd`chmfr `mc qdrtksr- Vnqjrgdds rg`kk ad rhfmdc `mc c`sdc ax sgd rdquhbd
sdbgmhbh`m nq dmfhmddq sg`s odqenqldc sgd b`khaq`shnm-

C- Bnmsqnk O`mdk Fdmdq`k Qdpthqdldmsr9

0- @kk dptholdms `mc l`sdqh`kr rg`kk ad mdv+ tmtrdc `mc oqnudm ax oqduhntr
trd ne rhlhk`q oqnctbsr sn ad bnlokdsdkx rths`akd enq sgd rdquhbd hmsdmcdc-

1- @kk ne sgd dptholdms rg`kk ad sgd l`mte`bstqdq&r k`sdrs `mc oqnudm cdrhfm-
Rodbhehb`shnmr `mc cq`vhmfr b`kk `ssdmshnm sn bdqs`hm ed`stqdr ats cn mns
mdbdrr`qhkx bnudq `kk cds`hkr enq sgd cdrhfm ne sgd Rxrsdl-
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2- @kk lntmsdc hmrsqtldmsr rg`kk ad oqnodqkx rtoonqsdc eqnms `mc qd`q-
Hmrsqtldmsr cddodq sg`m 04,hmbg rg`kk g`ud qd`q rtoonqsr-

3- Cdrhfm o`mdkr enq rhmfkd onhms 37/ unks `-b- onvdq eddc vhsg l`hm bhqbths
aqd`jdq chrbnmmdbs- Rsdo,cnvm bnmsqnk unks`fd sq`mrenqldq q`sdc enq `s kd`rs
00/$ ne `mshbho`sdc kn`c enq bnmsqnk onvdq rg`kk ad oqnuhcdc `r o`qs ne sgd
bnmsqnk onvdq- Vgdqd oq`bshb`k+ lntms sq`mrenqldq hm rdo`q`sd bnlo`qsldms
hm nqcdq sn hrnk`sd 37/ unks onvdq eqnl knvdq unks`fd bnlonmdmsr-

4- Sgd dmbknrtqd rg`kk ad ` MDL@ 3W q`sdc dmbknrtqd l`mte`bstqdc eqnl 205
rs`hmkdrr rsddk- Rdd 002/5 enq etqsgdq qdpthqdldmsr-

5- Oqnuhcd `m `bshud sq`bjhmf ehksdq sn oqnsdbs sgd OKB eqnl mnhrd `mc knv
dmdqfx sq`mrhdmsr- Cdrhfm a`rhr hr Hrk`sqnk.HB * nq `ooqnudc dpt`k- Rdd
002/5 enq SURR qdpthqdldmsr-

6- O`mdk vhqhmf enq `kk 3,1/l@ `m`knf hmots rhfm`kr rg`kk ad svn,bnmctbsnq+
rghdkcdc b`akd vhsg cq`hm- B`akd `mc bnmmdbsnqr rg`kk ad Adkcdm Mn- 765/+
TK Rsxkd 1/81+ 07 @VF lhmhltl+ nq dpt`k- Rhmfkd bnmctbsnq bnmsqnk vhqdr
rg`kk ad shmmdc bnoodq vhsg 5//U hmrtk`shnm+ 05 f`tfd- Hmsdqm`k o`mdk vhqdr
rg`kk ad sxod LSV- Bnknq bnchmf ne vhqhmf rg`kk ad `r enkknvr9

`- 01/ u`b bnmsqnk onvdq qdc
a- 01/ u`b eqnl qdlnsd rntqbd 'he trdc( Ɖ xdkknv
b- Mdtsq`kº vghsd
c- Fqntmc Fqddm
d- Hrnk`sd Fqntmc 'he trdc( Fqddm v.Xdkknv rsqhod
e- 13 ucb * Aktd
f- 13 ucb, Aktd v.Vghsd Rsqhod

7- OUB vhqhmf ctbs rg`kk ad oqnuhcdc `r qdpthqdc `mc rg`kk g`ud qdlnu`akd
mnmrkho bnudqr- Vhqhmf ctbs rg`kk bnms`hm 4/$ ro`qd ro`bd- Vhqhmf ctbs
ltrs ad lntmsdc vhsg l`bghmd fq`cd rbqdvr- Ok`rshb `mc.nq `ktlhmtl
qhudsr `qd mns `bbdos`akd- Enq bnmrhrsdmbx `mc rs`mc`qchy`shnm+ vhqhmf ctbs
rg`kk ad ax O`mcths Bnqonq`shnm+ mn dwbdoshnmr+ `mc bnknq fq`x- @kk vhqhmf hm
bnmsqnk dmbknrtqdr mns hm vhqhmf ctbs rg`kk ad antmc vhsg bnmshmtntr sxod
rohq`k vhmchmfr nq md`skx antmc vhsg shd vq`or mns kdrr sg`m svn hmbgdr `o`qs
bnmrhrsdmskx `mc rg`kk mns `kknv sgd rgnvm vhqdr sn bqnrr d`bg nsgdq vhsghm
sgd atmckd-

8- @kk dptholdms lntmsdc vhsghm sgd OKB.QST dmbknrtqd rg`kk ad lntmsdc nm
sgd dmbknrtqd a`bj o`mdk+ md`skx nqf`mhydc+ k`adkdc vhsg ` s`f `r rgnvm nm
dmfhmddq,`ooqnudc bnmsqnk o`mdk cq`vhmfr `mc rg`kk ad hm `bbnqc`mbd vhsg
sgd l`mte`bstqdq&r qdbnlldmc`shnmr-

0/- @kk ehdkc vhqhmf rg`kk ad lntmsdc dhsgdq `s sgd anssnl nq rhcd ne sgd
dmbknrtqd a`bj o`mdk+ cdodmchmf nm vgdqd sgd bnmcthsr odmdsq`sd sgd
dmbknrtqd- @kk k`adkr rg`kk ad oqhmsdc rkho,nm k`adkr- G`mc vqhssdm nq vq`o,nm
k`adkr `qd mns odqlhssdc-
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00- Sgd ehdkc vhqhmf sdqlhm`kr `mc o`mdk vhqdr rg`kk ad bkd`qkx k`adkdc+ hcdmshehdc
`mc rgnvm nm sgd o`mdk cq`vhmfr-

01- Itlodqr adsvddm `ci`bdms sdqlhm`k aknbjr rg`kk ad shmmdc bnoodq itlodq
a`qr rtookhdc ax sgd sdqlhm`k aknbj l`mte`bstqdq-

02- Hmsdqbnmmdbshnm cq`vhmfr rg`kk ad oqnuhcdc `knmf vhsg vhqd mtladqr+
sdqlhm`k mtladqr+ dptholdms s`f mtladqr `mc o`mdk ogxrhb`k k`xnts
cq`vhmfr-

03- @kk rxrsdlr `mc hmchuhct`k bnlonmdmsr+ vgdsgdq o`mdk nq ehdkc lntmsdc
tmhsr+ sg`s `qd knb`sdc hm cheedqdms `qd`r ne sgd ok`ms+ nmd hmrhcd athkchmf sn
cduhbd ntsrhcd ne athkchmf+ rg`kk ad oqnsdbsdc eqnl unks`fd `mc.nq btqqdms
rtqfdr-

04- Oqnuhcd rtqfd oqnsdbsnqr enq 37/U@B nq 1/7U@B onvdq+ rdd 002/5-

05- Oqnuhcd rtqfd oqnsdbsnqr enq `m`knf 3,1/l@ rhfm`kr `r Rtqfd Bno+ Lncdk
RBRO2/UCB,1/l@+ Bhsdk+ Lncdk CK@,13C2 nq dpt`k ax Hmmnu`shud
Sdbgmnknfhdr nq Sq`mrsdbsnq- Tmhsr rg`kk ad CHM q`hk lntmsdc-

06- Bnmsqnk `mc hmrsqtldms`shnm onvdq rtookhdr rg`kk ad `cdpt`sdkx rhydc+ rdd
002/5-

07- Sgd hmots `mc ntsots ne d`bg rdo`q`sd CB onvdq rtookx rg`kk ad
hmchuhct`kkx etrdc vhsg d`rhkx `bbdrrhakd CHM,q`hk lntmsdc etrdc rvhsbg-
Oqnuhcd rdo`q`sd etrdc chrbnmmdbsr nq bhqbths aqd`jdqr enq d`bg OKB+ NHS+
d`bg CB onvdq rtookx+ dsb- Etrd gnkcdqr rg`kk oqnuhcd aknvm etrd
hmchb`shnm-

08- @kk onvdq rtookhdr rg`kk ad CHM Q`hk lntmsdc `mc rg`kk g`ud rbqdv
sdqlhm`kr enq `kk bnmmdbshnmr- Rnkcdq sxod bnmmdbshnmr vhkk mns ad `kknvdc-
@kk rbqdv sdqlhm`k bnmmdbshnmr rg`kk ad ehmfdq r`ed-

1/- @kk otrgatssnmr+ rdkdbsnq rvhsbgdr+ `mc ohkns khfgs tmhsr rg`kk ad gd`ux ctsx+
2/-4ll+ MDL@ sxod 3.3W+ rdd 002/5-

10- Sdqlhm`k rsqhor rg`kk ad lntmsdc trhmf CHM q`hkr- Sdqlhm`k rsqhor rg`kk ad `r
l`mte`bstqdc ax Vhdcltdkkdq+ Ogndmhw+ Dmsqdkdb+ nq `ooqnudc dpt`k-

11- @kk chfhs`k hmotsr `mc ntsotsr+ hmbktchmf ro`qdr+ rg`kk ad hrnk`sdc eqnl ehdkc
vhqhmf sgqntfg sdqlhm`k rsqhor- Hmsdqonrhmf qdk`xr nq hrnk`sdc H.N rg`kk ad
oqnuhcdc enq bhqbthsr hmsdqe`bhmf vhsg qdlnsd onvdq rntqbdr- Oqnuhcd `
lhmhltl ne 1/$ ro`qd sdqlhm`k rsqho onhmsr `mc 0/$ ro`qd H.N-

12- @kk ldbg`mhb`k bnmsqnk qdk`xr rg`kk ad CHM q`hk lntmsdc- Lhmhltl bnms`bs
q`shmf enq ldbg`mhb`k bnmsqnk qdk`xr rg`kk ad 0/ @lor `s 14/ U@B- @kk
bnmsqnk `mc `twhkh`qx qdk`xr rg`kk g`ud hmchb`shmf KDC&r-
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13- Enq `kk ehdkc hmrsqtldms`shnm knb`sdc ntscnnqr+ oqnuhcd rtqfd oqnsdbshnm `s
sgd cduhbd hm ` MDL@ 3W dmbknrtqd- Rtqfd oqnsdbsnq rg`kk ad Bhsdk+ Lncdk
CR13/R,01/.F- Tmhsr rg`kk ad CHM q`hk lntmsdc vhsg rs`str KDC-

14- Enq `kk 3,1/l@ knno onvdqdc ehdkc hmrsqtldms`shnm knb`sdc ntscnnqr+
oqnuhcd rtqfd oqnsdbshnm `s sgd cduhbd- Rtqfd oqnsdbsnq rg`kk ad chqdbs
bnmcths lntms rsxkd ax Bhsdk+ Lncdk SRO04L,O,C2 nq SRO04L,R,C2- He sgd
`anud lncdk mtladqr b`mmns ad rths`akx hmrs`kkdc nm sgd hmrsqtldms+ Bhsdk
Lncdk CK@,13C2 l`x ad trdc he gntrdc hm ` MDL@ 3W dmbknrtqd- Tmhsr
rg`kk ad CHM q`hk lntmsdc-

15- Enq `kk 3,1/l@ 3,vhqd '01/U@B onvdqdc( ehdkc hmrsqtldms`shnm knb`sdc
ntscnnqr+ oqnuhcd rtqfd oqnsdbshnm `s sgd cduhbd- Rtqfd oqnsdbsnq rg`kk ad
Bhsdk Lncdk B@C,01/,W13,H-

16- Oqnuhcd Bnmsqnk O`mdk e`aqhb`sdc hm ` TK4/7@ `mc TK587@ e`bhkhsx vhsg TK,
4/7@ bdqshehb`shnm- RS@BNM Bnlo`mx ne @onoj`+ EK hr `m dw`lokd ne `m
`ooqnudc e`aqhb`shnm e`bhkhsx-

17- Bnmsqnk dmbknrtqdr rg`kk ad MDL@ 3W- Oqnuhcd tmhsr `r eqddrs`mchmf nq v`kk
lntmsdc `bbnqchmf sn cq`vhmfr `mc a`rdc nm ogxrhb`k khlhs`shnmr `mc
qdpthqdldmsr ne sgd dptholdms knb`sdc sgdqdhm-

18- Lntms oqnbdrr hmchb`snqr `mc Nodq`snq Hmsdqe`bd Sdqlhm`kr 'NHS( `s dxd
kdudk+ 5/! eqnl eknnq sn bdmsdqkhmd ne hmrsqtldms-

D- G,N,@ rvhsbg enq d`bg cqhud hm sgd !G@MC! onrhshnm+ sgd cqhud rg`kk ad bnmsqnkkdc
ax sgd l`mt`k roddc onsdmshnldsdq nm sgd cqhud cnnq+ G,N,@ rvhsbg hm
!@TSNL@SHB!+ sgd cqhud rg`kk rs`qs eqnl sgd OKB `mc `tsnl`shb otlo bnmsqnkkdq
`mc hsr roddc rg`kk ad `citrs`akd oqdrds bnmsqnkkdc ax sgd OKB uh` sgd GLH Rbqddm
`mc qdlnsd RB@C@ hm sgd etstqd-

E- Sgd otlo bnmsqnkkdq rg`kk etmbshnm `r ` ctokdw rxrsdl- Nodq`shnm ne sgd otlor vhkk
ad rs`fdc hm ` kd`c+ k`f+ `mc rs`mcax rdptdmbd- Rdd 002/5 enq cds`hkdc qdpthqdldmsr
ne sgd Oqhl`qx `mc Rdbnmc`qx bnmsqnkkdqr- Sgd

F- @ lhbqnoqnbdrrnq,a`rdc rdbnmc`qx 'a`bj,to( `tsnl`shb otlo `mc `k`ql bnmsqnk
rxrsdl rg`kk ad oqnuhcdc+ rdd 002/5-

G- Sgd LBRO rg`kk bnlltmhb`sd a`bj sn sgd dwhrshmf rxrsdl vhcd RB@C@ rxrsdl ax
v`x ne ` Bdkktk`q Lncdl bnmmdbsdc sn sgd OKB+ rdd 002/5-

H- Sgd rxrsdl rg`kk hmbnqonq`sd TK 4/7 Hmctrsqh`k Bnmsqnk O`mdk `ooqnudc dkdldmsr `r
qdpthqdc ne `kk bnlonmdmsr ne sgdrd oqnidbs o`mdkr `mc ad etqmhrgdc vhsg `kk
mdbdrr`qx g`qcv`qd `mc rnesv`qd sn `bbnlokhrg kdudk,qdronmrhud otlo `mc `k`ql
nodq`shnm vhsg rnesv`qd rodbhehb`kkx rthsdc sn sghr oqnidbs-

I- @kk sgd chrbqdsd H.N bhqbthsqx ne sgd bnlotsdq,a`rdc rxrsdl rg`kk ad athks sn sgd HDDD
361 '0863( Rtqfd Vhsgrs`mc B`o`ahkhsx Rs`mc`qcr- Sgd `tsnl`shb otlo `mc `k`ql
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bnmsqnk rxrsdl bnlotsdq rg`kk ad sgd rs`mc`qc oqnctbs ne sgd bnmsqnk rxrsdl
l`mte`bstqdq `mc rodbhehb`kkx rthsdc enq sghr sxod ne hmctrsqh`k bnmsqnk o`mdk rdquhbd-
@kk ina bnmmdbshnmr rg`kk ad ` TK qdbnfmhydc bk`lo sxod a`qqhdqdc rbqdv sdqlhm`kr
`bbdoshmf to sn svn @VF 03 bnmctbsnqr odq sdqlhm`k-

J- Sgd u`qh`akd eqdptdmbx cqhud dptholdms rg`kk ad oqnfq`lldc sn qdronmc sn
u`qh`shnmr hm sgd vds vdkk kdudk hm ` l`mmdq vgdqdhm sgd gxcq`tkhb qdpthqdldms vhkk
ad `bbnllnc`sdc hm sgd otlohmf oqnfq`l trhmf rhlokd ldmt,qdk`sdc nodq`snq
hmsdqe`bd qntshmdr sg`s nodq`sd rtbg sg`s sgd mdws kn`c stqmdc nm hr `kv`xr sgd nmd
sg`s g`r g`c sgd knmfdrs noonqstmhsx sn qdrs rhmbd hsr k`rs nodq`shnm- Cqhudr rg`kk ad
rhlhk`q `mc dpt`k sn Rpt`qd,C.Rbgmdhcdq @kshu`q 52/ Rdqhdr vhsg Ax,o`rr bnms`bsnq-
Sgd ax,o`rr bnms`bsnq rg`kk g`ud ` cqhud.nee.axo`rr rvhsbg- Otlo rg`kk qtm hm
`tsnl`shb lncd uh` dhsgdq oqhl`qx nq rdbnmc`qx bnmsqnkkdq hm dhsgdq cqhud nq axo`rr
lncd- Gnvdudq+ tmhs b`m nmkx ad ok`bdc hm axo`rr lncd l`mt`kkx trhmf rvhsbg `s
sgd bnmsqnk o`mdk ax knb`k nodq`snq `esdq qdbdhuhmf cqhud e`tks rhfm`k uh` RB@C@
rxrsdl- Sgd cqhud.nee.ax,o`rr rvhsbg rg`kk g`ud bnms`bs bknrtqd hmotsr sn sgd OKB sn
oqnuhcd sgd rs`str ne sgd rvhsbg sn OKB `mc RB@C@ rxrsdl-

K- Sgd kdudk bnmsqnk rxrsdl rg`kk nodq`sd `r enkknvr9

0- Sgd kdudk hm sgd vds vdkk rg`kk ad rdmrdc ax nmd '0( khpthc kdudk rdmrnq vhsg
` 1mc khpthc kdudk rdmrnq a`bj,to rxrsdl- Sgd a`bj,to khpthc kdudk rdmrnq vhkk
stqm sgd kd`c otlo nm he sgd oqhl`qx rdmrnq g`r e`hkdc- He sgd OKB g`r e`hkdc+
sgd `k`ql vhkk `bshu`sd- He sgd OKB hr nodq`akd `mc sgd rdbnmc`qx rdmrnq hr
`bshu`sdc+ sgdm sgd `k`ql rg`kk `bshu`sd-

1- Vgdm sgd otlor `qd hm sgd `tsnl`shb lncd+ sgd kd`c otlo vhkk adfhm
nodq`shmf vgdm sgd v`sdq kdudk hm sgd vds vdkk qd`bgdr sgd kd`c otlo nm
kdudk- Vgdm sgd vds vdkk bnmshmtdr sn qhrd sn ` ehdkc cdsdqlhmdc v`sdq kdudk+
sgd k`f otlo vhkk bnld nm `mc 1 otlor rg`kk qtm rhltks`mdntrkx- He sgd vds
vdkk bnmshmtdr sn qhrd sn ` ehdkc cdsdqlhmdc kdudk vhsg 1 otlor nm+ ` ghfg
v`sdq `k`ql vhkk ad `bshu`sdc- Khjdvhrd+ he sgd kdudk ne sgd vdsvdkk adfhmr sn
e`kk sn ` ehdkc cdsdqlhmdc kdudk+ sgdm ansg nodq`shmf otlor rg`kk rgts nee- @r
sgd bxbkd adfhmr `f`hm+ sgd otlo sg`s g`r mns addm tshkhydc enq sgd knmfdrs
shld rg`kk rs`qs '`r kd`c otlo( hm sgd mdws rdptdmbd- Sghr rs`fhmf nm `mc nee
etmbshnmr ne sgd otlohmf tmhsr vhkk ad cdsdqlhmdc sgqntfg `citrs`akd
o`q`ldsdqr+ vhsg qdf`qc sn kdudk+ rds hmsn sgd OKB- He kdudk hm sgd vds vdkk
bnmshmtdr sn qhrd+ ` ghfg kdudk `k`ql rg`kk ad `bshu`sdc sn rhfm`k ` ghfg vds
vdkk rs`str- Sgd roddc ne sgd lnsnqr vhkk ad oqd,rds nm sgd GLH Rbqddm
sgqntfg sgd OKB vgdm hm `tsnl`shb lncd+ nq ax sgd qdlnsd RB@C@ rxrsdl
hm sgd etstqd-

2- Sgd a`bj,to khpthc kdudk rdmrnq rxrsdl rg`kk mns s`jd nudq bnmsqnk ne otlo
nodq`shnm vghkd sgd oqhl`qx khpthc kdudk rdmrnq hr bnmehqldc sn ad nodq`shmf
oqnodqkx- Gnvdudq+ sgd Knv Kdudk @k`ql vhkk `kv`xr hmsdqqtos sgd nodq`shnm
ne sgd otlor- He sgd ghfg kdudk `k`ql hr `bshu`sdc vghkd sgd OKB hr nodq`shmf
oqnodqkx+ `m `k`ql nmkx rg`kk ad `bshu`sdc-
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3- Oqnuhcd kdudk oqnadr enq ansg Oqhl`qx `mc Rdbnmc`qx 'a`bj,to(+ rdd 002/5
enq o`qs mtladqr- Ehdkc udqhex kdmfsg ne kdudk oqnadr `mc oqnad b`akd oqhnq sn
nqcdqhmf- Sgd a`bj,to oqnad rg`kk bnmmdbs chqdbskx sn sgd a`bj,to
bnmsqnkkdq-

L- Sgd dptholdms khrsdc adknv hr ` fthcd `mc cndr mns qdkhdud sgd rtookhdq eqnl
rtookxhmf ` rxrsdl sg`s vhkk etmbshnm `r qdpthqdc `mc cdrbqhadc k`sdq hm sghr
rodbhehb`shnm-

0- Aqd`jdq g`mckdr rg`kk ad oqnuhcdc sn `kknv nodq`shnm ne aqd`jdqr vhsgnts
dmsdqhmf sgd bnlo`qsldms- @kk bnmsqnk rvhsbgdr+ hmchb`snq ohkns khfgsr+
dk`ordc shld ldsdqr `mc nsgdq nodq`shnm`k cduhbdr rg`kk ad lntmsdc nm sgd
dwsdqm`k rtqe`bd ne sgd cd`c eqnms- Sgd cd`c eqnms cnnq rg`kk nodm `
lhmhltl ne 04/ cdfqddr sn `kknv `bbdrr sn dptholdms enq l`hmsdm`mbd-

1- Sgd a`bj ok`sd rg`kk ad l`mte`bstqdc ne 01 f`tfd rgdds rsddk `mc ad
ehmhrgdc vhsg ` oqhldq bn`s `mc svn '1( bn`sr ne a`jdc nm vghsd dm`ldk- @kk
g`qcv`qd lntmsdc sn sgd rtao`mdk rg`kk ad `bbnlokhrgdc vhsg l`bghmd
sgqd`c s`oodc gnkdr- Rgdds lds`k rbqdvr `qd mns `bbdos`akd- @kk cduhbdr rg`kk
ad odql`mdmskx hcdmshehdc vhsg dmfq`udc m`ld s`fr-

M- Sgd o`mdk onvdq chrsqhatshnm rg`kk hmbktcd `kk mdbdrr`qx bnlonmdmsr `mc ad
bnlokdsdkx vhqdc vhsg rsq`mcdc bnoodq bnmctbsnqr q`sdc `s 8/ cdfqddr B- @kk
bnmctbsnq sdqlhm`shnmr rg`kk ad `r qdbnlldmcdc ax sgd cduhbd l`mte`bstqdq-

0- @kk bhqbths aqd`jdqr rg`kk ad gd`ux ctsx sgdql`k l`fmdshb nq lnsnq bhqbths
oqnsdbsnqr rhlhk`q `mc dpt`k sn Rpt`qd C sxod E@K- D`bg lnsnq aqd`jdq rg`kk
ad `cdpt`sdkx rhydc sn ldds sgd otlo lnsnq nodq`shmf bg`q`bsdqhrshbr `mc
rg`kk g`ud ` lhmhltl hmsdqqtoshmf b`o`bhsx ne 54+/// `lor `s 37/ U@B-

1- Bhqbths aqd`jdqr rg`kk ad hmchb`shmf sxod+ oqnuhchmf !nm,nee,sqho! onrhshnmr ne
sgd nodq`shmf g`mckd- Vgdm sgd aqd`jdq hr sqhoodc `tsnl`shb`kkx+ sgd g`mckd
rg`kk `rrtld ` lhcckd onrhshnm hmchb`shmf !sqho!-

2- Sgdql`k l`fmdshb aqd`jdqr rg`kk ad pthbj,l`jd `mc pthbj aqd`j nm l`mt`k
`mc `tsnl`shb nodq`shnm `mc g`ud hmudqrd shld bg`q`bsdqhrshbr rdbtqdc
sgqntfg sgd trd ne ahlds`kkhb sqhoohmf dkdldmsr rtookdldmsdc ax ` l`fmdshb
sqho-

3- Aqd`jdqr rg`kk ad cdrhfmdc rn sg`s `m nudqkn`c nm nmd onkd `tsnl`shb`kkx
sqhor `mc nodmr `kk kdfr- Ehdkc hmrs`kkdc g`mckd shdr rg`kk mns ad `bbdos`akd-

4- Ntsots v`udenql enq UECr vhkk ad rhmd,bncdc otkrd vhcsg lnctk`shnm vhsg
`citrs`akd etkk,shld btqqdms khlhs ne 5/$ sn 01/$ ne l`whltl bnmshmtntr
ntsots btqqdms-

5- Hmrs`ms`mdntr nudq btqqdms ntsots oqnsdbshnm ne 14/$ ne q`sdc ntsots
btqqdms+ nudq sdlodq`stqd+ nudqunks`fd+ tmcdq unks`fd+ fqntmc e`tks `mc
rgnns sgqntfg oqnsdbshnm rg`kk ad oqnuhcdc- @ og`rd lnmhsnq qdk`x rg`kk `krn
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ad oqnuhcdc enq og`rd knrr oqnsdbshnm- Rdd 002/5 enq lnqd cds`hkdc
qdpthqdldmsr-

6- Ch`fmnrshb KDCr rg`kk ad oqnuhcdc sn `rrhrs hm cdsdqlhmhmf `mx e`tks
bnmchshnm sg`s l`x nbbtq-

7- @bbdkdq`shnm `mc cdbdkdq`shnm enq cqhudr rg`kk ad `citrs`akd eqnl 5 sn 64
rdbnmcr- @citrs`akd nudqkn`c oqnsdbshnm ne /$ sn 0//$ ne l`whltl
bnmshmtntr ntsots btqqdms rg`kk ad oqnuhcdc-

8- Bnmsqnk sq`mrenqldqr rg`kk ad oqnuhcdc sn oqnuhcd sgd 01/ U@B `mc.nq 13
U@B enq bnmsqnk bhqbthsr- Sq`mrenqldqr rg`kk ad etrdc nm sgd oqhl`qx `mc
rdbnmc`qx bhqbthsr- Sgd rdbnmc`qhdr rg`kk ad fqntmcdc- Oqnuhcd ` TOR tmhs
hmsdfq`k sn sgd LBRO enq `kk bnmsqnk bhqbths bnlonmdmsr+ rdd 002/5-

0/- Sgd `k`ql gnqm `mc khfgs rg`kk ad ` vd`sgdqoqnne,rg`ssdqoqnne KDC qdc khfgs
sn hmchb`sd `k`ql bnmchshnmr- Sgd `k`ql khfgs rg`kk ad stqmdc nm ax sgd `k`ql
kdudk `mc rg`kk ek`rg- Rdd 002/5 enq lnqd hmenql`shnm-

00- Oqnuhcd `m hmsdqm`k vnqj,khfgs vhsg rvhsbg+ b`ahmds gd`sdq+ `mc udmshk`shnm
e`m nq `hq bnmchshnmdq 'UEC Dmbknrtqd( enq sgdql`k l`m`fdldms vhsg
sgdqlnrs`shb bnmsqnk cdrhfmdc enq `lahdms sdlodq`stqd q`mfd eqnl ,4/ E sn
0/// E-

N- Kdudk Bnmsqnk Hmsdqe`bd 'NHS Sntbgrbqddm(9

0- @m nodq`snq hmsdqe`bd rg`kk ad oqnuhcdc sn `kknv vnqj rs`shnm odqenql`mbd
kn`chmf vhsg b`o`ahkhshdr rtbg `r ldmtr+ c`s` dmsqx+ c`s` chrok`xr+ rdbtqhsx
o`rrvnqcr+ a`q fq`ogr `mc hmsdq`bshud `k`qlr-

1- Sgd nodq`snq hmsdqe`bd chrok`x rg`kk ad ` 0/-3,hmbg bnknq sntbg rbqddm
chrok`x `mc oqnuhcdr sgd hmsdqe`bd vhsg sgd OKB rxrsdl sgqntfg chqdbs
bnlltmhb`shnmr `mc `kknvr enq nodq`snq lnchehb`shnm ne sgd bnmehftq`shnm ne
sgd bnmsqnk rxrsdl sgqntfg ` jdxo`c dmsqx rxrsdl- Sgd hmsdqe`bd rg`kk ad
bnlo`shakd `mc hmsdqe`bd vhsg OKB- Sgd hmsdqe`bd vhsg sgd OKB rxrsdl rg`kk
ad sgqntfg `m dsgdqmds bnlltmhb`shnm onqs+ QR,374.311+ nq ` OKB c`s`
bnlltmhb`shnmr lnctkd- Sgd oqnfq`ll`akd ldmt rbqddm vhkk `kknv sgd
nodq`snq pthbj `bbdrr sn `mx onqshnm ne sgd bnmsqnk rxrsdl+ `mc chrok`x ax
oqnbdrr fq`oghb`k chrok`x `mc dmfhmddqhmf tmhsr rtbg hsdlr `r otlo
nodq`shnm`k rs`str ne sgd lnsnqr+ cqhudr+ vdsvdkk kdudk+ `mx `k`qlr+ `mc nsgdq
jdx hsdlr rtbg `r hmots unks`fd+ ntsots btqqdms+ cqhud sdlodq`stqd+ `lahdms
sdlodq`stqd+ onvdq e`bsnq+ v`ssr+ qtm shldr+ e`tksr+ `k`qlr+ `mc nsgdq rtbg
c`s` rgnvm nm sgd bnmsq`bs cq`vhmfr- Sgd rnesv`qd oqnfq`l rg`kk ad a`rdc
nm nodq`snq rdkdbshnm `mc rodbhehb`shnm `mc rg`kk mns qdpthqd sq`hmhmf hm
oqnfq`llhmf- Rdd 002/5 enq NHS 'GLH( Bnmsqnk Sntbgrbqddm o`qs
mtladqr- Etqmhrg vhsg oqnsdbshud lds`k cnnq enq dwsdqhnq `ookhb`shnm hm sgd
eqnms ne sgd LBRO- Oqnuhcd hmsdqbnmmdbshnm b`akd sn sgd OKB-
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2- Sgd nodq`shnm ne sgd bnmsqnk rxrsdl rg`kk `rrtqd sg`s ` otlo vhkk ad
`u`hk`akd hm sgd b`rd ne ` otlo e`hktqd- Sgd bnmsqnk rxrsdl rg`kk qdbnfmhyd
sgd e`hktqd `mc `tsnl`shb`kkx rvhsbg sn `m `u`hk`akd tmhs vghbg vhkk nodq`sd
`s ` oqdrds ehdkc drs`akhrgdc roddc-

3- Sgd bnmsqnkr rg`kk ad cdrhfmdc sn l`hms`hm svn '1( otlo nodq`shnmr ats
rg`kk rdptdmbd sgqntfg sgd otlor sn dpt`khyd sgd nodq`shnm shld ne ansg
otlo tmhsr-

O- @m 7,Onqs tml`m`fdc Dsgdqmds rvhsbg rg`kk ad oqnuhcdc enq mdsvnqj bnmmdbshnmr-
Dsgdqmds rvhsbg rg`kk ad M,Sqnm 0/7SW nq dpt`k-

1-/2 OTLO @BBDRRNQHDR

@- @hq `mc U`bttl U`kudr9 @ bnlahm`shnm `hq `mc u`bttl u`kud ne `lokd b`o`bhsx
rg`kk ad etqmhrgdc bnmmdbsdc sn sgd sno ne sgd otlo bnktlm nm sgd chrbg`qfd gd`c-
Sgd u`kud rg`kk ad ` 1,hmbg C,/14 rdv`fd `hq u`bttl u`kud 'vhsg u`bttl ft`qc( `r
l`mte`bstqdc ax @-Q-H-+ nq dpt`k+ `mc rg`kk ad b`o`akd ne dkhlhm`shmf `kk sgd bnktlm
`hq nm rs`qshmf vhsgnts tmctd udknbhsx `mc rg`kk mns rshbj vgdm sgd otlo hr rgts
cnvm-

A- Oqdrrtqd F`tfdr9 Oqnuhcd ` oqdrrtqd f`tfd nm sgd chrbg`qfd ohod+ b`khaq`sdc hm
oqdrrtqd 'orh( eqnl / sn 01/ orh hm `bbnqc`mbd vhsg sgd oqdrrtqd rdmrnq cds`hk hm sgd
oqnidbs ok`mr- Sgd f`tfd rg`kk ad @rgbqnes+ 3-4,hmbg e`bd-

B- @kk `bbdrrnqhdr rg`kk ad rtoonqsdc rn sg`s mn mnshbd`akd uhaq`shnm vhkk dwhrs vgdm sgd
otlor `qd qtmmhmf-

1-/3 OTLO BN@SHMFR

@- @kk otlohmf dptholdms+ lnsnqr+ dsb-+ rg`kk ad o`hmsdc vhsg ` oqhld bn`s hm sgd rgno
ax sgd l`mte`bstqdq hm `bbnqc`mbd vhsg sgd l`mte`bstqdqƌr rs`mc`qc oqnbdctqd `mc
trhmf sgd l`mte`bstqdqƌr rs`mc`qc oqnsdbshud bn`shmf- Edqqntr rtqe`bdr nauhntrkx mns
sn ad o`hmsdc rg`kk ad fhudm ` rgno bn`s ne fqd`rd nq nsgdq rths`akd qtrs,qdrhrs`ms
bn`shmf- Ehm`k bn`shmf rg`kk ad ehdkc `ookhdc ax Bnmsq`bsnq- Rtqe`bd oqdo`q`shnm+
mtladq ne bn`sr+ `mc `ookhb`shnm sghbjmdrr ne d`bg bn`s rg`kk ad `r qdbnlldmcdc
ax sgd o`hms rtookhdq- O`hms sxod rg`kk ad bnlo`shakd vhsg oqhldq `mc rg`kk ad `r
l`mte`bstqdc ax SMDLDB Bn- Bnknq rg`kk ad rdkdbsdc ax Nvmdq-

1-/4 RO@QD O@QSR

@- Sgd l`mte`bstqdq rg`kk etqmhrg nmd rds ne sgd enkknvhmf ro`qd o`qsr9

0- Ldbg`mhb`k rd`kr nq rd`k qdo`hq jhs vhsg `kk rd`k e`bdr `mc N,qhmfr
1- Toodq `mc knvdq ad`qhmf rds
2- N,qhmf rds
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O@QS 2 DWDBTSHNM

2-/0 FDMDQ@K

@- Sgd v`rsdv`sdq otlo rxrsdl rg`kk ad l`mte`bstqdc `mc sdrsdc hm `bbnqc`mbd vhsg sgd
adrs `ookhb`akd sq`cd oq`bshbdr `mc hm bnlokh`mbd vhsg rs`sd+ NRG@+ `mc nsgdq
fnudqmhmf bncd qdpthqdldmsr-

2-/1 SDRSHMF

@- Sgd shlhmf `mc rbgdctkd enq sdrshmf rg`kk ad bnnqchm`sdc vhsg `mc cdodmcdms tonm sgd
Hmrs`kk`shnm Bnmsq`bsnq&r rbgdctkd enq bnmrsqtbshnm ne sgd v`rsdv`sdq otlo rxrsdl-

A- E`bsnqx Sdrshmf9 @kk l`inq rxrsdl bnlonmdmsr rg`kk ad e`bsnqx sdrsdc enq bnlokh`mbd
vhsg sgd bnmrsqtbshnm `mc etmbshnm`k qdpthqdldmsr rodbhehdc gdqdhm+ `mc ` bdqshehb`shnm
ne sgd qdrtksr ne sgdrd sdrsr rg`kk ad rtalhssdc sn sgd Dmfhmddq-

B- Etmbshnm`k Sdrshmf9

0- Oqhnq sn rs`qs,to+ `kk dptholdms cdrbqhadc gdqdhm rg`kk ad hmrodbsdc enq oqnodq
`khfmldms+ oqnodq bnmmdbshnm+ `mc r`shre`bsnqx odqenql`mbd ne `kk bnlonmdmsr ax
ld`mr ne ` etmbshnm`k sdrs bnmctbsdc ax sgd l`mte`bstqdq&r qdoqdrdms`shud `mc `r
`ooqnudc ax sgd Dmfhmddq-

1- Etmbshnm`k sdrshmf rg`kk cdlnmrsq`sd sg`s sgd otlo rxrsdl `mc qdk`sdc bnmsqnk
rxrsdl nodq`sdr hm `bbnqc`mbd vhsg sgd rodbhehb`shnmr hmbktchmf `kk rs`qs,to+
nodq`shmf+ lnmhsnqhmf+ `mc rgtscnvm etmbshnmr-

2- He+ hm sgd nohmhnm ne sgd Dmfhmddq+ sgd rxrsdl lddsr sgd qdpthqdldmsr rodbhehdc
gdqdhm+ sgd rxrsdl vhkk ad bk`rrdc `r bnmenqlhmf enq otqonrdr ne `cu`mbhmf sn sgd
odqenql`mbd sdrs og`rd- He+ hm sgd nohmhnm ne sgd Dmfhmddq+ sgd etmbshnm`k sdrs
qdrtksr cn mns ldds sgd qdpthqdldmsr rodbhehdc gdqdhm+ sgd rxrsdl vhkk ad bk`rrdc `r
mnmbnmenqlhmf-

3- Hm sgd b`rd ne ` mnm,bnmenqlhmf rxrsdl+ oqnidbs `cu`mbdldms sn sgd odqenql`mbd
sdrs og`rd vhkk mns bnlldmbd tmshk sgd Bnmsq`bsnq g`r l`cd+ `s mn `cchshnm`k bnrs
sn sgd Nvmdq+ rtbg `citrsldmsr+ bg`mfdr+ `mc.nq `cchshnmr `r `qd mdbdrr`qx sn
bnqqdbs sgd rxrsdl `mc qdsdrs hs `r rodbhehdc `anud `mc+ hm sgd nohmhnm ne sgd
Dmfhmddq+ sgd rxrsdl g`r bnmenqldc sn sgdrd Rodbhehb`shnmr-

4- Rtalhs L`mte`bstqdqƌr Bdqshehb`sd ne Oqnodq Hmrs`kk`shnm hm `bbnqc`mbd vhsg rdbshnm
/053/+ L`mte`bstqdqƌr Rdquhbdr-

2-/2 ODQENQL@MBD SDRSHMF

@- Sgd dptholdms l`mte`bstqdq rg`kk bnmctbs ` odqenql`mbd sdrs sn cdlnmrsq`sd sg`s sgd
hmrs`kkdc dptholdms b`m ldds sgd rodbhehdc odqenql`mbd qdpthqdldmsr- Sgd sdrs rg`kk
nbbtq `r rnnm `r onrrhakd `esdq rtbbdrretk dptholdms rs`qs,to-

A- Sgd otlo l`mte`bstqdq&r qdoqdrdms`shud rg`kk nodq`sd sgd dptholdms ctqhmf sgd sdrs-
Sgd Nvmdq rg`kk etqmhrg odqrnmmdk sn `rrhrs hm sgd sdrs-
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B- He+ hm sgd nohmhnm ne sgd Dmfhmddq+ sgd odqenql`mbd sdrs hr rtbbdrretk `mc lddsr sgd
qdpthqdldmsr rodbhehdc gdqdhm+ sgd Dmfhmddq vhkk qdbnlldmc sn sgd Nvmdq+ ax
kdssdq+ sgd `bbdos`mbd ne sgd v`rsdv`sdq otlo rxrsdl-

C- Rgntkc sgd v`rsdv`sdq otlo rxrsdl ad tm`akd sn `bghdud sgd odqenql`mbd
rodbhehdc+ sgd Bnmsq`bsnq rg`kk odqenql vg`sdudq dptholdms lnchehb`shnmr gd cddlr
mdbdrr`qx rtbg sg`s sgd dptholdms b`m `bghdud sgd odqenql`mbd rodbhehdc- @kk
lnchehb`shnmr rg`kk ad qduhdvdc ax sgd Dmfhmddq- Sgd Bnmsq`bsnq rg`kk o`x qduhdv
bnrsr `s sgd Dmfhmddqƌr rs`mc`qc ahkkhmf q`sd- Enkknvhmf bnlokdshnm ne sgd dptholdms
lnchehb`shnmr+ sgd odqenql`mbd sdrs rg`kk ad qtm `f`hm hm hsr dmshqdsx-

D- Sgd ehdkc sdrsr rg`kk cdsdqlhmd sgd gd`c+ chrbg`qfd eknv `mc nudq`kk deehbhdmbx
bg`q`bsdqhrshbr ne d`bg otlohmf tmhs `mc hm `cchshnm+ rg`kk cdlnmrsq`sd sg`s tmcdq
`kk bnmchshnmr ne nodq`shnm d`bg tmhs9

0- G`r mns addm c`l`fdc ax sq`mronqs`shnm nq hmrs`kk`shnm-
1- G`r addm oqnodqkx hmrs`kkdc-
2- G`r mn ldbg`mhb`k cdedbs-
3- Hr hm oqnodq `khfmldms-
4- G`r addm oqnodqkx bnmmdbsdc-
5- Hr eqdd ne nudqgd`shmf ne `mx o`qsr-
6- Hr eqdd ne `kk,naidbshnm`akd uhaq`shnm `mc mnhrd-
7- Hr eqdd ne nudqkn`chmf ne `mx o`qsr-

2-/3 L@MTE@BSTQDQ&R RDQUHBDR

@- @ l`mte`bstqdq&r qdoqdrdms`shud enq sgd dptholdms rodbhehdc gdqdhm rg`kk ad oqdrdms `s
sgd Ina Rhsd `mc.nq bk`rrqnnl cdrhfm`sdc ax sgd Nvmdq enq sgd lhmhltl odqrnm,c`xr
khrsdc enq sgd rdquhbdr gdqdtmcdq enq d`bg ne sgd rdo`q`sd e`bhkhsx knb`shnmr+ sq`udk shld
dwbktcdc- Sgd l`mte`bstqdq rg`kk `krn ad oqdrdms enq sgd dmshqd odqenql`mbd sdrshmf ne
sgd otlo rxrsdl+ `r rodbhehdc d`qkhdq hm sghr Rdbshnm-
0- Sgqdd odqrnm,c`xr enq hmrs`kk`shnm `rrhrs`mbd `mc L`mte`bstqdqƌr Bdqshehb`sd ne

Oqnodq Hmrs`kk`shnm `mc qd`cx enq rs`qs,to-
1- Sgqdd odqrnm,c`xr enq rs`qs,to etmbshnm`k `mc odqenql`mbd sdrshmf-
2- Svn odqrnm,c`xr enq ina,rhsd sq`hmhmf ne Nvmdqƌr odqrnmmdk-

A- Sq`hmhmf `anud rg`kk hmbktcd ` bnlokdsd qduhdv ne sgd v`rsdv`sdq otlo rxrsdl `mc
gnv hs etmbshnmr+ ` ldbg`mhb`k qduhdv ne sgd dptholdms+ hmrsqtbshnm hm oqnodq
nodq`shnm `mc l`hmsdm`mbd+ `mc ` qduhdv ne sgd hmrsqtldms`shnm rxrsdl nodq`shnm `mc
l`hmsdm`mbd vhsg `m dlog`rhr nm sgd OKB- Sq`hmhmf vhkk ad uhcdns`odc ax sgd
Nvmdq- Sq`hmhmf rg`kk ad oqdrdmsdc hm ` enql`s sg`s hr bnmctbhud sn uhcdn qdbnqchmf-

B- Sgd odqhncr rk`sdc `anud `qd lhmhltlr nmkx `mc sgd l`mte`bstqdq hr qdpthqdc sn ad
nmrhsd enq `kk ne sgd etmbshnmr khrsdc `anud sn sgd dwsdms sg`s hr qdpthqdc sn bnlokdsd
sgnrd etmbshnmr sn sgd r`shre`bshnm ne sgd Nvmdq `mc Dmfhmddq- He sgqntfg mn e`tks ne
sgd l`mte`bstqdqƌr dptholdms+ `cchshnm`k rdquhbd+ he qdptdrsdc+ rg`kk ad `u`hk`akd-

Dmc ne Rdbshnm





















CONCRETE ENCASEMENT

S1

6
"
 

M
IN
.

6" MIN.6" MIN.

6
"
 

M
IN
.

UNDISTURBED SOIL

SUBGRADE OR 

COMPACTED 

BACKFILL PER SECTION 02611

NOTE: CONCRETE- f'c = 2,500 psi
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S2

 PIPE BEDDING

 AND BACKFILL

SPRINGLINE OF PIPE

HAUNCH BACKFILL

SHOVEL COMPACTED

DEBRIS

FREE OF LOOSE SOIL AND

SMOOTH COMPACTED BOTTOM

NOTES:

1. 

2. 

3. 

4. 

5. 

BACKFILL FOR RIGID PIPE

BACKFILL FOR FLEXIBLE PIPE

TO SUBGRADE
FINAL BACKFILL

SUBGRADE

1
2
"

SUBGRADESUBGRADE

SPRINGLINE

TO THE

BACKFILL

COMPACTED

TO SUBGRADE
FINAL BACKFILL

BACKFILL

INITIAL STONE
DIAMETER

OUTSIDE

8" DEEP FOR >36" DIAMETER

6" DEEP FOR >15" & =36" DIAMETER

4" DEEP FOR =15" DIAMETER

COMPACTED BEDDING MATERIAL,

M
IN

IN 02611

AS SPECIFIED

11/22/24

STRUCTURAL SOIL BACKFILL.

FINAL BACKFILL BEYOND 3' OF PAVEMENT SHALL BE

PAVEMENTS & WITHIN 3' OF PAVEMENT.

FINAL BACKFILL SHALL BE #57 OR #67 STONE UNDER

OR #67 STONE.

BY AASHTO T99 METHOD D. INITIAL BACKFILL SHALL BE #57

THAN THE OPTIMUM MOISTURE CONTENT AS DETERMINED

TO 100% OF THE STANDARD PROCTOR DENSITY AT 2% LESS

PLACE BACKFILL IN 8" LOOSE LIFTS AND COMPACT STONE

REGARDLESS OF BACKFILL MATERIAL OR PIPE MATERIAL,

MATERIALS AS APPROVED BY LCUB.

SPRINGLINE SHALL BE #57 OR #67 STONE, OR OTHER

BEDDING MATERIAL AND BACKFILL MATERIAL UP TO THE

OSHA REGULATIONS.

SHALL CONFORM WITH ALL APPLICABLE LOCAL, STATE, AND

IS SOLELY THE RESPONSIBILITY OF THE CONTRACTOR AND

TRENCH DESIGN AND SAFETY FOR PIPELINE CONSTRUCTION
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LIMITS OF POINT REPAIR

CRUSHED STONE BEDDING

TRENCH

UNDISTURBED

SECTION 

PLAN

TRENCH

UNDISTURBED

TYPICAL POINT

REPAIR DETAIL
S3

SECTION 02221

WITH SPECIFICATION 

BACKFILL IN ACCORDANCE

IN SECTION 02221

MATERIAL AS SPECIFIED

"CRUSHED STONE" BEDDING

DRAWING S6

SEE STANDARD 

PIPE COUPLING (TYP)

CRADLE (TYP)

6" WIDE CONCRETE

6" MIN (TYP)

CRADLE (TYP)

6" WIDE CONCRETE
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AROUND PIPE)

(CONTINUOUS

1.5 X DIA. 

3
 

X
 

D
IA
.

AROUND PIPE)

2 X DIA. (CONTINUOUS

CEMENT CONCRETE

MIN. 3500 PSI

S4

TYPICAL PIPE "DEAD-MAN" 

ANCHOR

D.I.P.  4" TO 18" DIA.

PLAN

TRENCH

UNDISTURBED 

NOTES:

1. TO BE FORMED TO CORRECT DIMENSIONS AND POURED INTO NOTCHES CUT INTO UNDISTURBED 

TRENCH SIDES AND BOTTOM.

2. USE (1) #5 BAR @ CENTER OF THE ANCHOR AND 6" CLEAR FROM EACH SIDE FACE FOR 

ANCHORS UP TO 12" IN WIDTH.

3. USE TWO (2) #5 BARS @ 3" CLEAR FROM EACH FACE AND 6" CLEAR FROM EACH SIDE OF 

THE ANCHORS UP TO 12" IN WIDTH.

4. PLACE AS SHOWN ON THE PROJECT PLANS OR AS DIRECTED BY THE ENGINEER.

5. KEEP EXCAVATIONS DRY IN ACCORDANCE WITH SPECIFICATION SECTION 02221.
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TYPICAL PIPE PLUG DETAIL

MANHOLE

EXISTING

SEE NOTE 2

(SEE NOTE 1)

COMPRESSION PLUG

BRICK & MORTAR OR

1" TYP.

24" OF BRICK

16" OF BRICK

8" OF BRICK

8" OF BRICK OR COMPRESSION PLUG

COMPRESSION PIPE PLUG

NOTES:

SPECIFICATIONS)

(SEE TECHNICAL

WATER PLUG MATERIAL

S5

  CLEANED, PRESSURE WASHED, ACID CLEANED AND RE-PRESSURE 

  WASHED PRIOR TO INSTALLING PLUG.

36-48

21-30

14-18

8-12

1-6

PIPE SIZE (IN.) MIN. THICKNESS

" TYP2
1
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SECTION 

PLAN

18" MAX.

MAXIMUM OF 2 FEET

EXPOSE EXISTING PIPE

NEW PIPE

S6

TYPICAL SEWER 

COUPLING DETAIL

PIPE

EXISTING

MAIN LINE

REPAIR COUPLING

UNDISTURBED SOIL

CONCRETE CRADLE (TYP)

UNDISTURBED SOIL

(TYP.)

9" MIN.

(TYP.)

9" MIN.

EQUAL

02532 OR APPROVED 

SPECIFICATION SECTION 

BE AS SPECIFIED IN 

REPAIR COUPLING TO

02221

SPECIFICATION SECTION 

MATERIAL AS SPECIFIED IN 

"CRUSHED STONE" BACKFILL

6" MIN (TYP)

CRADLE (TYP)

6" WIDE CONCRETE

WALL (TYP)

UNDISTURBED TRENCH 

6" TYP

6" TYP
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SEWER

NEW GRAVITY 

E
X

C
A

V
A

T
IO

N

T
R

E
N

C
H
 

L
IM

IT
S
 

O
F

12" MIN.

PLAN

CONCRETE CHECK DAM

CHECK DAMS

FOR 

GRAVITY SEWERS S7

(TYP)

8" MIN.

GROUND SURFACE

CHECK DAM

CONCRETE

SEWER

NEW GRAVITY

BACKFILL

TYP SOIL 

EXCAVATION

TRENCH 

LIMITS OF 

SECTION - NON-PAVED AREASSECTION - PAVED AREAS

SURFACE

PAVEMENT

UNDER 

COVER 

ALLOW 12" 

HEIGHT TO 

OR MAX. 

ABOVE PIPE 

MIN. OF 30" 

PAVEMENT (4" MIN)(TYP)

BACKFILL 

BASE STONE

8" MIN

(TYP)

12" MIN 8" MIN (TYP)

PIPE

30" ABOVE 

MIN TYP

8" MIN

NOTES:

1.

IN CERTAIN AREAS UPON OWNER'S APPROVAL.

CLAY CHECK DAMS MAY BE USED AS AN ALTERNATE TO CONCRETE 
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S8

3
'-

0
"
 

M
IN

L

SPECIFICATION SECTION 02611

IN ACCORDANCE WITH

CRUSHED STONE BACKFILL

SPECIFICATION SECTION 02611

IN ACCORDANCE WITH

CRUSHED STONE BEDDING

FROM EOP

5'-0" TYP

12" MIN (TYP)

SECTION

DITCH

FROM C  

5'-0" TYP

1.

2.

3.

NOTES:

11/22/24

LIMITS OF OPEN CUT ROAD CROSSING

ï»¿â„„

TYPICAL OPEN CUT 

ROAD CROSSING

DUCTILE IRON PIPE SHALL BE LINED IN ACCORDANCE WITH SPECIFICATION SECTION 02532, 2.02 A.6.

SHALL BE UTILIZED FOR CARRIER PIPE.

IF STEEL CASING IS REQUIRED FOR ROAD CROSSING, DUCTILE IRON PIPE WITH RESTRAINED JOINTS

DETAIL APPLIES TO ROADWAYS, DRIVEWAYS, SIDEWALKS, PARKING LOTS, AND OTHER PAVED AREAS. 

SIZE OF PIPING SHOWN ON THE PLANS. 

ALL PIPING WITHIN THE LIMITS OF THE OPEN CUT ROAD CROSSING SHALL BE DIP TO MATCH THE

4.

RESPECTIVELY)

(SEE STANDARD DRAWING S27.1 OR S27.3, 

DETAIL TYPE "I" OR TYPE "III" AS APPROPRIATE 

ROAD BASE & SURFACE IN ACCORDANCE WITH 

MANHOLES

CONSISTENT BETWEEN 

PIPE MATERIALS TO BE 

MANHOLES

CONSISTENT BETWEEN 

PIPE MATERIALS TO BE 

DUCTILE IRON PIPE 
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NOTES:

1.

2.

SPACERS 

CASING

3.

DIP CARRIER PIPE

4.

CASING 

SCH 40 STEEL

CASING AND 
SPACER DETAIL

SPECIFIED STEEL CASING AS SHOWN ON THE PLANS PRIOR TO ORDERING MATERIALS.

CONTRACTOR TO CONFIRM THAT ALL PROPOSED CASING SPACERS WILL FIT INSIDE OF

PROVIDE CASING END SEALS IN ACCORDANCE WITH LCUB REQUIREMENTS.

INSTRUCTIONS.

INSTALL CASING SPACERS IN STRICT COMPLIANCE WITH THE WRITTEN MANUFACTURER'S 

A MINIMUM OF TWO PIPE JOINTS BEYOND THE CASING.

(WITH PROTECTO 401 LINING) INSTALLED WITH FIELD-LOK GASKETS TO EXTEND

CARRIER PIPE SHALL BE CLASS 350 SLIP JOINT DUCTILE IRON PIPE

S9
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S10
TYPICAL VALVE BOX

APPROVED EQUAL)

DEVICE ("BOX-LOK" OR

VALVE BOX ALIGNMENT

FINISH GRADE

FORCE MAIN

WORD "SEWER" CAST IN TOP

TRACER WIRE

VALVE

APPROVAL)

UTILITY OWNER 

AS REQUIRED PER 

(INSTALL EXTENSION 

3' MAXIMUM

NOTES:

AT OWNER'S DIRECTION. 

SEWER VALVE SHALL HAVE A FIBERGLASS LOCATOR MARKER (OUTSIDE OF PAVEMENT ONLY)1.

BOX)

VALVE TO ABOVE BOTTOM OF 

#57 STONE (6 INCHES BELOW 

SUPPORT VALVE AND BOX WITH

TOP SECTION

BOTTOM SECTION

(SCREW TYPE) 

CAST IRON VALVE BOX 

ADJUSTABLE THREE PIECE 

ON VALVE BODY)

(DO NOT SET 

BASE SECTION 

ONLY) 

EACH DIRECTION (OUTSIDE PAVEMENT 

CONCRETE PAD W/ (4) #4 BARS 

18"x18"x6" CAST-IN-PLACE 

6"

5-1/2"

VALVE BOX

TRACER WIRE INTO

OF TOP AND EXTEND

BOX WITHIN 12 INCHES

DRILL A HOLE IN VALVE
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S11.1

PLAN

SECTION

BEDDING

CONCRETE

BEDDING

CONCRETE

(SEE NOTE 4)

SANITARY SEWER SERVICE

RECONNECT TO EXISTING

FINISH GRADE

REQUIRED)

(LENGTH AS

6" PVC RISER

(LENGTH AS REQUIRED)

6" SEWER SERVICE

SEWER MAIN

SEWER MAIN

6" SEWER SERVICE

(SEE NOTE 4)

SANITARY SEWER SERVICE

RECONNECT TO EXISTING

NOTES:

(SIZE OF MAIN x 6")

SANITARY TEE

x 6")

(SIZE OF MAIN 

SANITARY TEE

5.

4.

3.

2.

1.

TYPICAL SANITARY SEWER

SERVICE RECONNECTION

(NEW MAINS)

6" (MIN)

SLOPE
1% MIN. 

M
IN

3
0
"

TRACER WIRE

BUILDING CONNECTION IS MADE.

PRODUCTS/PLASTIC TRENDS (G1006) AND EXTEND 3 FEET ABOVE FINISHED GRADE TO MARK SEWER LOCATION UNTIL

SERVICE LATERAL CLEANOUT SHALL BE A 2-WAY CLEANOUT AS MANUFACTURED BY ROYAL BUILDING 

RESIDENTIAL CONNECTION.

ROYAL BUILDING PRODUCTS/PLASTIC TRENDS (PART NUMBER G616-4) SHALL BE USED FOR SINGLE FAMILY 

VERIFIED BY THE ENGINEER. A 6"x4" ECCENTRIC INCREASER COUPLING (WITH TAPER) AS MANUFACTURED BY 

ALL SERVICE LATERALS SHALL BE 6" TO PROPERTY LINE AND INSTALLED AT 1% (MIN.) SLOPE UNLESS FIELD

ADDITIONAL FITTINGS, ADAPTERS, CONNECTORS, ETC. AS REQUIRED TO RECONNECT EXISTING SANITARY SERVICES.

DETAIL DEPICTS MOST DESIRABLE METHOD FOR SANITARY SEWER SERVICE RECONNECTION. CONTRACTOR TO USE

CONTRACTOR TO COORDINATE FIELD LOCATION OF SEWER SERVICES AND CLEANOUT ASSEMBLIES WITH LCUB.

REFER TO PROJECT SPECIFICATIONS FOR MATERIAL AND BACKFILL REQUIREMENTS.

(SEE NOTE 5)

2-WAY CLEANOUT

6"x6" PVC

ASSEMBLY (SEE NOTE 5)

6" PVC CLEANOUT

CLEANOUT REQUIREMENTS)

TRAFFIC RATED

(REF. S11.3 FOR 

PLUG/RECESSED NUT

CAP WITH SCREWED

6" PVC CLEANOUT

WIRE INTO CLEANOUT

BELOW CAP AND EXTEND TRACER

DRILL A HOLE IN RISER PIPE JUST

R
.O
.W
. 

L
IN

E
P

O
IN

T
 

O
F
 

S
E

R
V
IC

E

11/22/24



S11.2

SECTIONNOTES:

TYPICAL SANITARY SEWER

SERVICE RECONNECTION

(EXISTING MAINS)

PLAN

(SIZE OF MAIN x 6")

SERVICE SADDLE

STYLE "CB" SEWER

(LENGTH AS REQUIRED)

6" SEWER SERVICE

(SIZE OF MAIN x 6")

SERVICE SADDLE

STYLE "CB" SEWER

SEWER MAIN

REQUIRED)

(LENGTH AS

6" PVC RISER

FINISH GRADE

R
.O
.W
. 

L
IN

E

SEWER MAIN

NOTE 5)

ASSEMBLY (SEE

6" PVC CLEANOUT

(SEE NOTE 4)

SANITARY SEWER SERVICE

RECONNECT TO EXISTING

(SEE NOTE 4)

SANITARY SEWER SERVICE

RECONNECT TO EXISTING

SERVICE

6" SEWER 

5. 

4. 

3. 

2. 

1.

TRACER WIRE

BUILDING CONNECTION IS MADE.

PRODUCTS/PLASTIC TRENDS (G1006) AND EXTEND 3 FEET ABOVE FINISHED GRADE TO MARK SEWER LOCATION UNTIL

SERVICE LATERAL CLEANOUT SHALL BE A 2-WAY CLEANOUT AS MANUFACTURED BY ROYAL BUILDING 

RESIDENTIAL CONNECTION.

ROYAL BUILDING PRODUCTS/PLASTIC TRENDS (PART NUMBER G616-4) SHALL BE USED FOR SINGLE FAMILY 

VERIFIED BY THE ENGINEER. A 6"x4" ECCENTRIC INCREASER COUPLING (WITH TAPER) AS MANUFACTURED BY 

ALL SERVICE LATERALS SHALL BE 6" TO PROPERTY LINE AND INSTALLED AT 1% (MIN.) SLOPE UNLESS FIELD

ADDITIONAL FITTINGS, ADAPTERS, CONNECTORS, ETC. AS REQUIRED TO RECONNECT EXISTING SANITARY SERVICES.

DETAIL DEPICTS MOST DESIRABLE METHOD FOR SANITARY SEWER SERVICE RECONNECTION. CONTRACTOR TO USE

CONTRACTOR TO COORDINATE FIELD LOCATION OF SEWER SERVICES AND CLEANOUT ASSEMBLIES WITH LCUB.

REFER TO PROJECT SPECIFICATIONS FOR MATERIAL AND BACKFILL REQUIREMENTS.

(SEE NOTE 5)

2-WAY CLEANOUT

6"x6" PVC

3
0
"

M
IN

SLOPE
1% MIN. 

CLEANOUT REQUIREMENTS)

TRAFFIC RATED

(REF. S11.3 FOR 

PLUG/RECESSED NUT

CAP WITH SCREWED

6" PVC CLEANOUT

WIRE INTO CLEANOUT

BELOW CAP AND EXTEND TRACER

DRILL A HOLE IN RISER PIPE JUST

P
O
IN

T
 

O
F
 

S
E

R
V
IC

E

11/22/24
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S11.3

ASSEMBLY
CLEANOUT

V
A

R
IE

S

SPECIFIED
AND SIZE AS
SEWER MATERIAL

TRAFFIC AREAS
REQUIRED FOR 
HEAVY DUTY COVER

8" DIAMETER
SEWER UP TO
SAME SIZE AS

GRADE
FINISH

TRAFFIC RATED

CLEANOUT DETAIL

NOTES:

1.

PROVIDE CONCRETE APRON AROUND CLEANOUT AS SHOWN IN GRAVEL AREAS ONLY.

OWNER'S REPRESENTATIVE.

ROADWAYS, DRIVEWAYS OR ANY OTHER AREAS DEEMED NECESSARY BY THE OWNER OR

TRAFFIC RATED CLEANOUTS ARE REQUIRED FOR CLEANOUTS LOCATED WITHIN PAVEMENT, 

2.

APRON (SEE NOTE 2)
6" THICK CONCRETE
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S12.1

NOTES:

2.

3.

A.

B.

C.

D.

FINISH TO MATCH INVERT OF EXISTING INCOMING SANITARY SEWER.

CAP OFF REMAINING 6" OF EXISTING DROP PIPE WITH CONCRETE OR GROUT PLUG. PROVIDE SMOOTH 

FILL EXISTING VERTICAL OUTSIDE DROP PIPE TO WITHIN 6" OF TOP WITH CRUSHED STONE.

GROUT PLUG.

PLUG EXISTING INCOMING SANITARY SEWER (LOWER PIPE) FROM INSIDE MANHOLE WITH CONCRETE OR 

APPROVED BY OWNER AND ENGINEER.

REMOVE FLOW FROM SUBJECT LINE SEGMENT BY PLUGGING, BY-PASS PUMPING OR OTHER METHODS 

TO THE COST OF THE INSIDE DROP ASSEMBLY. THE ABANDONMENT PROCEDURE SHALL BE AS FOLLOWS:

ABANDONMENT OF EXISTING OUTSIDE DROP ASSEMBLY (WHERE REQUIRED) SHALL BE INCIDENTAL 

IN ACCORDANCE WITH THE WRITTEN MANUFACTURER'S RECOMMENDATIONS.

INSIDE DROP BOWL ASSEMBLY SHALL BE INSTALLED WITH STAINLESS STEEL FASTENERS

M

PLAN

SLOPE

SLOPE

SLOPE

F
L

O
W

1.

S12.2

REF. LCUB STANDARD SPECIFICATIONS FOR PRECAST MANHOLE COMPONENTS AND CONNECTION DETAILS.

 TYPICAL INSIDE 
 DROP ASSEMBLEY

(PLAN)
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S12.2

PLUG

SECTION M

GRAVITY SEWER

EXISTING EFFLUENT

COUPLING

FLEXIBLE PIPE

FASTENERS

STAINLESS STEEL 

SECURED WITH 

INSIDE DROP BOWL 

GRAVITY SEWER

EXISTING INFLUENT

(MIN. OF 2)

STEEL FASTENERS AT 4' INTERVALS

TO MANHOLE WALL WITH STAINLESS 

STAINLESS STEEL STRAPS SECURED

DROP INLET TO MAIN CHANNEL

PROVIDE MIN. FALL OF 0.1" FROM 

CRUSHED STONE

12

1

S12.1

TO BE RETIRED (SEE NOTE 3, S12.1)

EXISTING OUTSIDE DROP ASSEMBLY

REQUIRED DROP PIPE SIZES

INFLUENT PIPE DROP PIPE

6"8"

10" 8"

12" 10"

TYPICAL INSIDE

DROP ASSEMBLEY 

(SECTION)

PLUG (SEE DETAIL S5)

6" 4"

FOR SIZE)

(SEE TABLE

DROP PIPE

SDR 35

ELBOW

STREET PVC 

LONG SWEEP 

CUT INTO BOTTOM OF THE PIPE

MANHOLE WALL WITH V-NOTCH 

EXTEND INFLUENT PIPE 1" PAST 

11/22/24
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4'
-
0"

4'-
0"

4'-
0"

4'-0"

MANHOLE INVERT PLANS

S13

SECTION 

D

D
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MANHOLE REPLACEMENT 

DETAIL
S14

NOTES:

1. CUT EXISTING SEWER A MINIMUM OF 3 FT. FROM

EXISTING MANHOLE AND TO A SOUND SECTION OF PIPE.

2. REMOVE AND DISPOSE OF OLD MANHOLE AND

SECTIONS OF OLD PIPE.

3. INSTALL NEW MANHOLE WITH SECTIONS OF NEW

SEWER AND SECURE AS SHOWN IN DETAIL.

4. CONTRACTOR TO EXERCISE EXTREME CAUTION

WHILE REMOVING & INSTALLING SEWER COMPONENTS

TO PREVENT EXISTING SEWER PIPE SCHEDULED

TO REMAIN IN SERVICE FROM BEING MOVED OR DAMAGED.

5. NEW MANHOLES SHALL REPLACE EXISTING MANHOLES

6. CONTRACTOR SHALL CONFIRM 

DIMENSIONS & CONFIGURATIONS OF 

EXISTING MANHOLES PRIOR TO ORDERING 

& PLACEMENT.

7. SEE PROJECT PLANS TO DETERMINE 

SPECIAL CONDITIONS OF MANHOLE 

REPLACEMENT.

8. ALL NEW MANHOLES SHALL PASS VACUUM 

TESTS PRIOR TO PLACING INTO SERVICE.

9. SEE SPECIFICATION SECTION 02532.

TO MATCH ALL DETAILS OF ALIGNMENT, GRADE, DEPTH

AND CONFIGURATION, OR AS OTHERWISE SHOWN ON PLANS.

SHAPED INVERT (TYP)

SEE PLANS FOR SIZE AND TYPE OF PIPE

EXISTING OR NEW SEWER (TYP)

SEE PLANS FOR SIZE AND TYPE OF PIPE

EXISTING OR NEW SEWER (TYP)

S
EE
 
N
O
TE
 
1

(STANDARD DRAWING S6)

COUPLING DETAIL

SEE TYPICAL SEWER

NEW 8" DIA. PVC SEWER (TYP)

NEW 4' DIA. MANHOLE

(SEE TECHNICAL SPECIFICATIONS)

& PIPE CONNECTIONS

FLEXIBLE JOINT AT ALL MANHOLE 

TYPE OF PIPE

SEE PLANS FOR SIZE AND

(TYP) 

EXISTING OR NEW SEWER
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TYPICAL DROP MANHOLE

DROP PIPE

 DIA. OF

D-1 D-2

S15

PLAN

S
L

O
P

E

S
L

O
P

E

1
2
"

1
2
"

M

NOTES:

1. USE STANDARD FRAME AND COVER UNLESS OTHERWISE SPECIFIED.

2.

CONNECTION DETAILS.

8"

10"

12"

15"&16"

18"

24"& ABOVE

8"

8"

10"

12"

15"

18"

UNYIELDING SURFACE)

PROVIDE A FIRM,

COMPACT EACH LIFT TO

BEDDING (MECHANICALLY

NO. 57 CRUSHED STONE

MINIMUM OF 6" T.D.O.T.

SECTION M

TO MAIN CHANNEL

OF 0.1" FROM DROP INLET

PROVIDE MIN FALL

D-2

D-1
1
2
"
 

M
IN
.

M
A

X
.

1
8
"

1
12

CRUSHED STONE

CONCRETE ENCASE

WITH PROTECT0 401

D.I. PIPE & FITTINGS

EACH WAY

W/#5 BARS AT 6" CENTERS,

6" THICK CONCRETE SLAB

RISER

CONCRETE

PRECAST

REINFORCEMENT

GRADE 60 STEEL

STEPS WITH 1/2"

PLASTIC MANHOLE

POLYPROPYLENE

COPOLYMER

WITH GROUT

INVERT FORMED 

MAXIMUM 11" BUILD UP

SPACERS AS REQUIRED

2'-0"

6"

REF. STANDARD DRAWING S16.3 FOR PRECAST MANHOLE COMPONENT
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STANDARD PRECAST MANHOLE

CONE TYPE
S16.1

     UNIT

ECCENTRIC CONC.

27"

(OR 5' DIA.)

  4' DIA.

RISER UNIT

 
T

Y
P
.

1
'-

4
"

BASE UNIT

PIPE

ADJUSTMENT RING

11" MAX. FOR

2
'-

4
"
 

O
R
 

3
'-

0
"

5"5"

6"

UNYIELDING SURFACE)

PROVIDE A FIRM,

COMPACT EACH LIFT TO

BEDDING (MECHANICALLY

NO. 57 CRUSHED STONE

MINIMUM OF 6" T.D.O.T.

S16.3

F

S16.3

G

NOTES:

1. USE STANDARD MANHOLE FRAME 

AND COVER UNLESS OTHERWISE 

SPECIFIED.

2.

FOR MANHOLE COMPONENTS.

RISER UNIT

REF. STANDARD DRAWING S16.3 
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S16.2

STANDARD PRECAST MANHOLE

FLAT TOP TYPE

NOTES:

1. USE STANDARD MANHOLE FRAME AND COVER UNLESS OTHERWISE SPECIFIED.

2. REF. STANDARD DRAWING S16.3 FOR PRECAST MANHOLE COMPONENTS.

MAXIMUM 11" BUILD UP

SPACERS AS REQUIRED

TOP SLAB

5" V
A

R
IE

S

5"

48" DIA.

UNYIELDING SURFACE)

PROVIDE A FIRM,

COMPACT EACH LIFT TO

BEDDING (MECHANICALLY

NO. 57 CRUSHED STONE

MINIMUM OF 6" T.D.O.T.

F

S16.3

G

S16.3

  DIA.

  27"

BASE UNIT

RISER UNIT

M
IN
.

8
"

11/22/24
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STANDARD PRECAST 

MANHOLE DETAILS
S16.3

NOTES:

1. 

GROUT

SHOWN, TYP. ALL JOINTS

ALL HORIZONTAL JOINTS AS

BUTYL ROPE CONTINUOUSLY IN

PLACE (2) COMPLETE LOOPS OF

1" MIN.

DETAIL

DETAIL

F

S16.3

G

S16.3

BOND BANDING TO CONCRETE)

(USE CONSEAL PRIMER SEALER TO 

HORIZONTAL LAP OF 6" MIN.

FACES AS SHOWN, AND PROVIDE A

CONTINUOUSLY AROUND ALL HORIZ.

PLACE 1 LOOP OF BUTYL BANDING

RING (SEE NOTE 2)

(EPP) GRADE ADJUSTMENT

EXPANDED POLYPROPYLENE

FINISH RING (SEE NOTE 2)

EXPANDED POLYPROPYLENE

CONCRETE MANHOLE

TOP OF PRECAST

2. 

ADHESIVE/SEALANT, TYP

M-1 STRUCTURAL

AS NECESSARY OR AS DIRECTED BY OWNER'S REPRESENTATIVE.

CONTRACTOR SHALL PROVIDE MANHOLE TOP REPAIR MATERIALS AND/OR SLOPE ADJUSTMENT RING 

SHALL MEET ALL REQUIREMENTS AS OUTLINED IN SPECIFCATION SECTION 02532 PARAGRAPH 2.10.  

PRO-RING AS MANUFACTURED BY "CRETEX SPECIALTY PRODUCTS" OR APPROVED EQUAL.  ADJUSTMENT RINGS 

MANHOLE GRADE ADJUSTMENT RINGS AND FINISH RINGS (FOR 4 FT. DIAMETER MANHOLES) SHALL BE 40-27  

ONE-QUARTER INCHES (1.25") OR AS RECOMMENDED BY THE PRECAST MANHOLE MANUFACTURER.

BUTYL ROPE MATERIAL SHALL HAVE A MINIMUM NOMINAL CROSS SECTION DIMENSION OF ONE AND 

11/22/24
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COVER BACK

HEAVY-DUTY WATERTIGHT MANHOLE

FRAME & COVER

(FOR REHABILITATED MANHOLES)

1 OF 2

SECTION

A

NOTES:

1.

WEIGHT AS FOLLOWS:

COVER:  

FRAME: 

TOTAL:  279 LBS.

2. REF. STANDARD DRAWING S17.2.

A

COVER FACE

2" LETTERS

3/4" LETTERS
(RAISED 1/4")

1-1/16" DIA. BUTTONS

 125 LBS

 154 LBS.

26" DIA.

21-1/2" DIA.

2-3/16"

SEE DETAIL S17.2

EPIC  PICKHOLE

1-1/2"

R

SEE DETAIL S17.2

(2) EPIC  PICKHOLES 

1/2" I.D. X 1.38" O.D. ZN

HEX SS BOLTS WITH WASHERS

(4) 1/2"-13 X 1-3/4"

R

NAME: 1040A SOLID COVER SANITARY SEWER

EJ PRODUCT #00103939

COVER SHALL BE AS FOLLOWS:

S17.1
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SECTION 

FRAME PLAN

HEAVY-DUTY WATERTIGHT MANHOLE

FRAME & COVER

(FOR REHABILITATED MANHOLES)

2 0F 2

PICKHOLE DETAIL

NOTES:

ANCHOR WATERTIGHT FRAME TO MANHOLE

WITH (4) EACH 3/4" DIA. X 6" LONG STAINLESS

STEEL APPROVED CHEM-SET TYPE ANCHOR

BOLTS COMPLETE WITH WASHERS & NUTS.

REF. STANDARD DRAWING S17.1.

B

B

36" DIA.

28-3/16" DIA.

24" DIA.

26-1/4" DIA.

1/4" DIA. NEOPRENE GASKET

7
"

1-3/4" 1"

7
/

1
6
"

1
3
/

1
6
"

1
"

BOLT CIRCLE

SPACED ON 32-15/16" DIAMETER 

(4) 1" DIA. HOLES EQUALLY

(4) 1/2" DIA. BOLTS

DRILLED & TAPPED FOR

1.

FOR BOLTING WITH EON FEATURE

NAME: 1045ZPT 7" TALL FRAME

EJ PRODUCT #00104513

FRAME SHALL BE AS FOLLOWS:

2.

3.

S17.2
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COVER BACK

SECTION 

S18.1

COVER FACE

HEAVY-DUTY STANDARD

MANHOLE FRAME & COVER

(FOR REHABILITATED MANHOLES)

1 OF 2

C

C

2" LETTERS

3/4" LETTERS

R

(RAISED 1/4")

1-1/16" DIA. BUTTONS

26" DIA.

21-1/2" DIA.

2-3/16"

SEE DETAIL S18.2

EPIC  PICKHOLE

1-1/2"

SEE DETAIL S18.2

(2) EPIC  PICKHOLES 

NOTES:

1.

WEIGHT AS FOLLOWS:

COVER:  

FRAME:  

TOTAL:  304 LBS.

2. REF. STANDARD DRAWING S18.2.

125 LBS

179 LBS.

R

COVER SHALL BE AS FOLLOWS:

NAME: 1040A SOLID COVER SANITARY SEWER

EJ PRODUCT #00103939
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FRAME PLAN

PICKHOLE DETAIL

HEAVY-DUTY STANDARD MANHOLE

FRAME & COVER

(FOR REHABILTATED MANHOLES)

2 OF 2 S18.2

SECTION 

NOTES:

E

E

1-3/4" 1"

7
/

1
6
"

1
3
/

1
6
"

1
"

36" DIA.

28-3/16" DIA.

24" DIA.

26-1/4" DIA.

7
"

DIAMETER BOLT CIRCLE

SPACED ON 32-15/16"

(4) 1" DIA. HOLES EQUALLY

1.

2. REF. STANDARD DRAWING S18.1.

NAME: 1045Z 7" TALL FRAME

EJ PRODUCT #00104511

FRAME SHALL BE AS FOLLOWS:

APPROVED BY: DRAWN BY:

DRAWING NUMBER:

Scale:

Date:
7698 CREEKWOOD PARK BLVD.

LENOIR CITY, TN 37772

TELEPHONE 844.687.5282

07/30/19

LCUB FMA NTS



COVER FACE

COVER BACK

HEAVY-DUTY WATERTIGHT MANHOLE

FRAME & COVER

(FOR NEW MANHOLES)

1 OF 2 S19.1

SECTION 

N

N

21-1/2" DIA.

25-1/16 O.D. OF GASKET GROOVE

2
-

3
/

1
6
"

26" DIA.

1
-

1
/

2
"

GASKET

NEOPRENE 

1/4" DIA. 

2" LETTERS

(RAISED 1/4")

1-1/16" DIA. BUTTONS

3/4" LETTERS

R

SEE DETAIL S19.2

(2) EPIC  PICKHOLES 

NOTES:

1. FRAME & COVER SHALL BE AS FOLLOWS:

WEIGHT AS FOLLOWS:

COVER:  

FRAME: 

TOTAL:  364 LBS.

2. REF. STANDARD DRAWING S19.2.

 125 LBS

 239 LBS.

1/2" I.D. X 1.38" O.D. ZN

HEX SS BOLTS WITH WASHERS

(4) 1/2"-13 x 1-3/4"

EJ PRODUCT #NPR16-3109A
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SECTION 

HEAVY-DUTY WATERTIGHT MANHOLE

FRAME & COVER

(FOR NEW MANHOLES)

2 OF 2 S19.2

FRAME PLAN

1"

PICKHOLE DETAIL

P

NOTES:

1.

P

1-1/2"

1/2"
6"

1"

5-1/16"

MACHINED SURFACE

1"

36" DIA.

3/4"

26-1/2" DIA.

24" DIA.

26-1/4" DIA.

27-1/2" DIA.

1-3/4" 1"

7
/

1
6
"

1
3
/

1
6
"

1
"

BOLT CIRCLE

32-15/16" DIAMETER 

EQUALLY SPACED ON 

(4) 1" DIA. HOLES

(4) 1/2" DIA. BOLTS

DRILLED & TAPPED FOR

REF. STANDARD DRAWING S19.1.

WASHERS & NUTS.

ANCHOR BOLTS COMPLETE WITH 

APPROVED CHEM-SET TYPE 

DIA. x 6" LONG STAINLESS STEEL 

MANHOLE WITH (4) EACH 3/4" 

ANCHOR WATERTIGHT FRAME TO 

2.

AS
U

2
-2

8
4

1
V
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COVER FACE COVER BACK

HEAVY-DUTY STANDARD MANHOLE

FRAME & COVER

(FOR NEW MANHOLES)

1 OF 2 S20.1

SECTION 

R

R

2" LETTERS

3/4" LETTERS

R

(RAISED 1/4")

1-1/16" DIA. BUTTONS

26" DIA.

21-1/2" DIA.

2-3/16"

SEE DETAIL S20.2

EPIC  PICKHOLE

1-1/2"

SEE DETAIL S20.2

(2) EPIC  PICKHOLES

RNOTES:

1.

COVER:  

FRAME: 

 125 LBS

 211 LBS.

 336 LBS.TOTAL: 

REF. STANDARD DRAWING S20.2.2.

COVER SHALL BE AS FOLLOWS:

07/30/21

1156 COVER

JOHN BOUCHARD & SONS. CO

SOLID COVER SANITARY SEWER, OR 

EJ PRODUCT #00103939, 1040A 

WEIGHT AS FOLLOWS:

A.

B.
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FRAME PLAN

HEAVY-DUTY STANDARD MANHOLE

FRAME & COVER

(FOR NEW MANHOLES)

2 OF 2 S20.2

1"

27-1/2"

26-1/4"

1-1/2"

1/2"
6"

1"

5-1/16"

26-1/2"

MACHINED SURFACE

SECTION 

S

NOTES:

ANCHOR STANDARD FRAME TO 

MANHOLE WITH (4) EACH 3/4" 

ANCHOR BOLTS COMPLETE WITH 

WASHERS & NUTS.
S

DIAMETER BOLT CIRCLE

SPACED ON 32-15/16" 

(4) 1" DIA. HOLES EQUALLY 

24"

1"

35-7/8"

3/4"

1-3/4" 1"

7
/

1
6
"

1
3
/

1
6
"

1
"

PICKHOLE DETAIL A

REF. STANDARD DRAWING S20.1.

AS
U

2-
42

4
1

-
V

APPROVED CHEM-SET TYPE 

DIA. x 6" LONG STAINLESS STEEL 

1.

2.

3.

07/30/21

1156 FRAME

JOHN BOUCHARD & SONS CO.

WITH CENTERING LUGS, OR

V1424-2 6" TALL FRAME

EJ PRODUCT#41424210,

FRAME TO BE AS FOLLOWS:

A.

B.
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TYPICAL PRECAST WETWELL

(6' MIN. DIAMETER)

(SEE DETAIL)

F
O

R
 

P
R

O
J
E

C
T

P
U

M
P

S
 

S
E

L
E

C
T
E

D

F
O

R
 

A
C

T
U

A
L

V
E

R
IF

Y

TYPICAL GRAVITY SEWER INFLUENT LINE

TYP. CHK. VALVE

TYPICAL PRECAST VALVE VAULT

(SEE NOTE 4)

1
'-

8
"

1
'-

4
" 1
'-

4
"

1
'-

8
"

6
'-

0
"

8
"

8
"

7
'-

4
"

(MINIMUM 10'-0")

8" 8'-0"

9'-4"

8"

(MIN.)

3'-0"

1'-10" 6"

3'-0" 3'-0"

6'-0"

SEE NOTE 1

A

PUMP STATION PLAN

PLAN

S21.1

NOTES:

1.

2. VERIFY PIPE PENETRATIONS AND ALL OTHER DIMENSIONS WITH PUMP MANUFACTURER.

ELECTRICAL CONTROL PANEL LOCATION TO BE DETERMINED BY THE OWNER.

ALL MOUNTING HARDWARE TO BE STAINLESS STEEL, NO EXCEPTIONS.

TYP. S.A.V.V.

4" DIA. VENT

ï
»
¿

â
„
„
 

W
E

ï
»
¿
â
„

„
 

S21.2

(WEIGHTED LEVER)

INSTALL 2" DIA. PVC DRAIN BETWEEN WETWELL AND VALVE VAULT WITH 2'' BRASS VALVE & C.I. VALVE BOX. SLOPE DRAIN AT 1/8" PER FOOT.

TYP. PLUG VALVE

BE PRE-ASSEMBLED AND OIL FILLED AT THE FACTORY.

PRESSURE SENSOR, ISOLATION VALVE, AND OIL FILLED PRESSURE GAUGE (WITH DIMENSIONS IN FEET OF HEAD) SHALL BE "RED VALVE" SERIES 40 OR APPROVED EQUAL AND SHALL 3.

4.

5.

6.

7.

8.

10.

9. SUBMERSIBLE SEWAGE PUMP SHALL BE MANUFACTURED BY "FLYGT" OR APPROVED EQUAL.

SHALL NOT BE ALLOWED.

FITTINGS, REPAIR COUPLINGS, ETC. 

COUPLING ADAPTERS, RESTRAINT 

PIPING AND FITTINGS. FLANGED 

VALVE VAULT SHALL BE FLANGED 

ALL PIPING IN THE WETWELL AND 

LCUB'S LATEST UPDATES AND REVISIONS.

AND APPURTENANCES APPROPRIATE FOR EACH SPECIFIC PUMP STATION INSTALLATION. PUMP STATION CONTROLS AND DETAILS SHALL BE DESIGNED AND INSTALLED IN ACCORDANCE WITH

DIMENSIONS, SIZES, PIPING, ETC. SHOWN ON THIS DRAWING ARE FOR INFORMATION PURPOSES ONLY.  IT IS THE RESPONSIBILITY OF THE DESIGN ENGINEER TO SPECIFY THE EQUIPMENT 

THE DEVELOPER OR THEIR CONTRACTOR SHALL CONTACT LCUB TO DETERMINE THE ELECTRICAL SERVICE REQUIREMENTS FOR THE PUMP STATION.

TYPICAL FL. x P.E. D.I.P. OR HDPE STUB

NTS

S.A.V.V. TO BE 2" ARI MODEL D-025 SEWAGE AIR VACUUM VALVE & 2" ISOLATION VALVE WITH FULL ACCESSORY PACKAGE. PIPE AIR & BLOW-OFF DISCHARGE TO WETWELL.

P-TRAP

PVC

2" DIA.
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TYPICAL D.I.P. DISCHARGE LINE

TYPICAL CHECK VALVE (WEIGHTED LEVER)

SLOPE GROUT TO DRAIN

6
"
 

T
Y
P
.

#JD - 4'-0" x 6'-0" 

#JD - 3'-6" x 3'-6"

NEW BILCO ALUM. DOOR

8
"
 

M
IN
.

TYPICAL

TYPICAL GRAVITY SEWER INFLUENT LINE

FIN. GRADE ELEV.

TOP ELEV.8"

INV. ELEV.

ALARM ELEV.

LAG PUMP ON ELEV.

LEAD PUMP ON ELEV.

LEAD PUMP OFF ELEV.

BOTTOM ELEV.

2

1

1
2
"

8
"

M
IN
.

TOP SLAB

SECTION

TYPICAL VENT DETAIL

PUMP STATION SECTION

A

LAG PUMP OFF ELEV.

S21.2

N.T.S.

N.T.S.

(SEE NOTE 4, DRAWING S21.1)

TYP. SEWAGE AIR RELEASE VALVE BADD, INC. OR APPROVED EQUAL.

AND SHALL BE MANUFACTURED BY 

VENT COMPONENTS SHALL BE 304 SST.2.

FINE MESH SST. INSECT SCREEN.

INSTALL 4" DIA. (MIN.) x 10 GA. THICK,1.

VENT NOTES:

ï»¿â„„ WE

(SEE DETAIL)

4" DIA. VENT

SST. LIFTING CHAIN PER MANUF. RECOMMENDATIONS

DRAWING S21.1

SEE NOTE 1, 

AND HANGER ASSEMBLY

TYPICAL SST. PUMP RAIL

TYPICAL CONCRETE FILL

FASTENED TO WETWELL

TYPICAL D.I.P. DISCHARGE ELBOW

UNYIELDING SURFACE)

PROVIDE A FIRM,

COMPACT EACH LIFT TO

BEDDING (MECHANICALLY

NO. 57 CRUSHED STONE

MINIMUM OF 6" T.D.O.T.

(SEE NOTE 9, DRAWING S21.1)

TYPICAL SUBMERSIBLE PUMP

(SEE MANUF. RECOM.)

VARIES 

NPT

TAPPED FOR 2" 

WITH BLIND FL. 

TYPICAL FL. TEE 

& LIQUID FILLED PRESSURE GAUGE

TYP. FL. x FL. PRESSURE SENSOR 

(SEE NOTE 1)

SCREEN

SST. INSECT 

S21.1

(MINIMUM 10'-0")

TYPICAL. FL P.E. D.I.P. STUB

BRANCH & 4" DIA. PLUG VALVE

TYP. FL. x FL. TEE WITH 4" DIA. 

TYPICAL MULTITRODE LIQUID LEVEL SENSOR STRAPPED

FOR BACKUP

TO WETWELL WALLS WITH REDUNDANT MULTITRODE

(SEE NOTE 2)

CAST INTO TOP SLAB

4" DIA. (MIN.) SST. VENT

4" FLANGE (FULLY ACCESSIBLE)

PIPE STANDS, TYP.

2" PVC P-TRAP
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S22.1

LIFT STATION
CONTROL PANEL

ENCLOSURE DETAIL
(1 OF 2)

29 - DR GFI DUPLEX RECEPTACLE

28 - WLS WORK LIGHT OFF-ON SWITCH

27 - BACKUP MODE PUMP ALTERNATOR SWITCH

26 - NORMAL/BYPASS SELECTOR SWITCH

25 - BACKUP RESET BUTTON

24 - VFD/SSS SELECTOR SWITCHES

23 - HOA HAND-OFF-AUTO SWITCHES

22 - PMR PUMP MONITOR RELAYS

21 - ETM1 & 2 ELAPSED TIME METERS 1 & 2

20 - RL2 PUMP 2 RUN LIGHT

19 - RL1 PUMP 1 RUN LIGHT

18 - PL2 BACKUP ACTIVE LIGHT

17 - PL1 BACKUP HIGH LEVEL LIGHT

16 - SC2000 PUMP CONTROLLER

07/30/21

COVER

15 - HMI HUMAN MACHINE INTERFACE WITH 

14 - SSS KEYPADS

13 - VFD KEYPADS

12 - CCB CONTROL BREAKER

11 - DRB DUPLEX RECEPTACLE BREAKER

10 - CB1 & 2 CIRCUIT BREAKERS 1 & 2

9 - TCB2 TRANSFORMER BREAKER 2 (LOAD)

8 - TCB1 TRANSFORMER BREAKER 1 (LINE)

7 - MB1 & 2 MOTOR BREAKERS 1 & 2

6 - MCB MAIN BREAKER OPERATOR

5 - CPT CONTROL POWER TRANSFORMER

4 - AC AIR CONDITIONER

3 - ASB ALARM SILENCE BUTTON

2 - AH ALARM HORN

1 - AL ALARM LIGHT

SIDE VIEW OF ENCLOSURE

ASB

2
3

OUTER DOORS SHOWN REMOVED FOR CLARITY - INNER DOORS SHOWN

*ENCLOSURE TO BE INSULATED* - NEMA 4X, WHITE

POWER

AUTO RESET

RESET

OVERTEMP

MANUAL RESET

OVERTEMP

LEAKAGE

POWER

AUTO RESET

RESET

OVERTEMP

MANUAL RESET

OVERTEMP

LEAKAGE

RUN

B/U HIGH

RUN

H O A H O A

29

23 23

22 22
21 21

19

17

20

15

B/U ACTIVE

18

VFD SSS VFD SSS

OFF ONNRML BYP 1 A 2RESET

25

10.4"

SC2000

CONTROLLER

STATION

DECREASE
SUB-MENU ITEM DESCRIPTIONS

SEE MANUAL FOR SYSTEM SETUP

3RD PUMP OFF LEVEL (FT)

2ND PUMP ON LEVEL (FT)

2ND PUMP OFF LEVEL (FT)

1ST PUMP ON LEVEL (FT)

1ST PUMP OFF LEVEL (FT)

LOW LEVEL ALARM (FT)

DOWN

SYSTEM SETUP SUB-MENU

LAG PUMP DELAY (SEC)

HIGH LEVEL ALARM (FT)

4TH PUMP ON LEVEL (FT)

4TH PUMP OFF LEVEL (FT)

3RD PUMP ON LEVEL (FT)

MENU

CALL

PUMP 1

CHANGE

VALUE

SCROLL

MENU

SIMULA.

LEVEL

(FEET)

LEVEL

INCREASE

UP

PUMP STATUS

CALL

PUMP 2 PUMP 3

CALL

STATUS

SYSTEM

PUMP 4

CALL POWER

FAULT

LEVEL

LEVEL

HIGH

LOW

1

WORK LIGHT (WL) WORK LIGHT (WL)

67789 12

11

10

10

16

24 24

2726

13 13

14 14

5

4

28

78.50

60.00

3
6
.0

0

14.10

9
0
.0

0

10.70"

8.44"

ON PUMP/VFD SIZES

ACCORDINGLY, BASED 

ADJUST DIMENSIONS 
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LIFT STATION
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ON

OFF

7

425

200

260

500

280

270 250

210

230

220

240

525

460

450

480

470

490510

440430

520

MONITOR

PHASE  

 

1

421 3

9

10

8

4

6

7

5

3

2

STATUS

PROBE

LEVEL

POWER

6J3 1 32 54 1087 9

MOTOR PROTECTION ELECTRONICS, INC.

2464 Vulcan Road, Apopka, FL 32703

Phone: (407) 299-3825

SEWAGE

TYPICAL

5 SEC

LEVEL PROBE INPUTS

D
I
P
 
 

S
W
I
T

C
H DELAY

OUTPUT

ANALOG

4

3

2 SEC

OFF

OFF

OFF

ON

SENSITIVITY

LEVEL PROBE
1

2

OFF

OFF

OFF

ON

10 SEC 30 SEC

ON

ON

SEWAGE

LIGHT 
ON

OFF

CONVERTER

  PROBE  LEVEL

Model #:  LPC420     Serial #:

VDC 24

POWER

4-20mA

OUTPUT

2J1 1 1 2 J23

+ -

SPD

MULTI9

120V 20kA

CUT DIN RAIL TO FULL LENGTH

LAYOUT MAY VARY

10

1212
1317

16

15

15

14

1818

1919

21 21

2020

22 22 22 22

26

9
8

23

5

25 25 25 2524

26

27

28

3130 32
11

29

4
3

1

2

25 25 25 2525 25 25 25

25 25 25 2525 25 25 25

25 25 25 2525 25 25 25

33

72.00

78.00

17 - CCB CONTROL BREAKER

16 - DRB DUPLEX RECEPTACLE BREAKER

15 - CB1 & 2 CIRCUIT BREAKERS 1 & 2

14 - TCB2 TRANSFORMER BREAKER 2 (LOAD)

13 - TCB1 TRANSFORMER BREAKER 1 (LINE)

12 - MB1 & 2 MOTOR BREAKERS 1 & 2

11 - PHASE MONITOR

10 - MCB MAIN BREAKER

9 - SR SINGLE RECEPTACLE (UPS)

8 - UPS LOAD TERMINALS (L,G & N)

7 - UPS UNINTERRUPTIBLE POWER SUPPLY

6 - TS-C TERMINAL STRIP C

5 - TS-B, D & E TERMINAL STRIP B, D & E

4 - TS-A TERMINAL STRIP A

3 -FL FLASHER 

2 - G GROUND

1 - N NEUTRAL

33 - MODEM

32 - F FUSE HOLDERS

31 - SPD2 SURGE PROTECTION DEVICE 2

30 - SPD1 SURGE PROTECTION DEVICE 1

29 - ACB AIR CONDITIONER BREAKER

28 - PLC PROGRAMMABLE LOGIC CONTROLLER

27 - UNMANAGED ETHERNET SWITCH

26 - PS 24VDC POWER SUPPLY

25 - R RELAYS

24 - MPE LEVEL PROBE SIGNAL CONVERTER

23 - HT HEATER W/INTERGRAL THERMOSTAT

22 - IC1 & 2/IC1A & 2A ISOLATION CONTACTORS

21 - SC1 & 2 SHORTING CONTACTORS 1 & 2

20 - SSS 1 & 2 SOLID STATE STARTERS 1 & 2

19 - VFD 1 & 2 VARIABLE FREQUENCY DRIVES 1 & 2

18 - LR1 & 2LINE REACTORS 1 & 2

ON PUMP/VFD SIZES

ACCORDINGLY, BASED

ADJUST DIMENSIONS
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PER SPECIFICATION

EXAMPLE, SIZE

FOR PUMPS.

SPECIFIED AND REQUIRED

HP, AND FLA RATINGS AS

XX INDICATES AMPERAGE,

NOTE:

L N

480V

3W + G

3

A

B

C

L1

L2

L3

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

1 2

*COPPER WIRE 75°C OR ABOVE*

POWER SUPPLY (1500VA)

UNINTERRUPTIBLE

L G N
F2

17

5A

SR

SINGLE RECEPTACLE 

MCB MB1

SPD1

SSS 1 (ATS48)

GRD

1/L1

3/L2

5/L3

2/T1

4/T2
6/T3

VFD 1 (ATV630)

GRD

R/L1

S/L2

T/L3

U/T1

V/T2
W/T3

IC1LR1

IC1A

A2

B2

C2

SC1

PUMP 1
T2

T3

T1

M

MB2

XX A
SSS 2 (ATS48)

GRD

1/L1

3/L2

5/L3

2/T1

4/T2
6/T3

VFD 2 (ATV630)

GRD

R/L1

S/L2

T/L3

U/T1

V/T2
W/T3

IC2LR2

IC2A

A2

B2

C2

SC2

PUMP 2
T2

T3

T1

M

ACB

6A

AIR CONDITIONER (AC)

FLA 3.0

8000BTU

DR(GFI) 15A

RECEPTACLE
15

LED WORK LIGHT
A7A6

16

OFF ON

WL

WLS

OX

240/

480V

H1

X1

H3

X3

H2 H4

X2 X4

120V

TCB1

15A

14

TCB2

20A

9

8

6

7

CB1

15A

CB2

15A

CCB

15A

DRB

15A

T1 T1

11

10

12

5

1

3

PM

1/2A

F3-5

32,171

3

4

5

L
SPD2

N

#14 AWG WIRE

CPT 3KVA

MOUNTED EXTERNALLY

N GND BAR

REMOVE IF BONDED

AT SERVICE DEVICE

JUMPER

GROUND

HEATER 200W

HTTH

F1

5A

13

LED

WL

WORK LIGHT

FLA XX

XX HP

FLA XX

XX HP

XX AXX A

DS74US-277YG
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C1

C2

1000V

.1uF

FLS SENSOR

PUMP 1OT

SEAL

SENSORS DO NOT INDICATE AN OVERTEMP CONDITION.

  IS POWERED ON; GIVEN THAT THE PUMP OVERTEMP 

OVERTEMP CONTACT WILL CHANGE STATE WHEN PMR

LED INDICATORS WITH RESET BUTTON.

PMR UNITS HAVE INTEGRAL OVERTEMP AND SEAL LEAK 

L N

L N

1

1

2

2

AH

O

XOO
219

VFD 1 START

OOX

(PRIMARY)

2

R2

10

XOO

OOX

SSSVFD

XO

R12

3 1

OX

75

SSS 1 START

(BYPASS)

2

R3

10

R12

5 6

TO LINES 133,

20 21 22

26 27

TO LINES 68

& 69

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

32

31

PM

8 9
141

PHASE/POWER FAIL

2

R1

10

7 6

R26

5 6

R23

7 6

R23SC2000-J41

65

23

25

1 3

R6

AH

O

XOO
232

VFD 2 START

OOX

(PRIMARY)

2

R4

10

XOO

OOX

SSSVFD

XO

R16

3 1

OX

91

SSS 2 START

(BYPASS)

2

R5

10

R16

5 6

TO LINES 135,

29 30 31

35 36

TO LINES 84

& 85

7 6

R27

8 11

R23

9 11

R23SC2000-J41

87

32

34

1 3

R9

PUMP MONITOR RELAY 1 (PMR2-1)

2

7

5

10

9

PMR2-1

11

R8

10

MOISTURE

6 [120] 42

41

40

,5049,49,48

167

PMR2-1

1 4 2 10

OVERTEMP

39

166

PUMP MONITOR RELAY 2 (PMR2-2)

2

7

5

10

9

PMR2-2

R11

10

MOISTURE

6 [120] 48

47

46

,5655,55,54

169

PMR2-2

1 4 2

R10

10

OVERTEMP

43
168

11

1 3

1 3

811 2

R6

10
13434,

PMR2-1

PMR2-1

PMR2-2

PMR2-2

OVERTEMP 1

PUMP 1 FAIL

MOISTURE 1

811 2

R9

10
13640,

OVERTEMP 2

PUMP 2 FAIL

MOISTURE 2

R7
37

4544

38

C3

C4

1000V

.1uF

FLS SENSOR

PUMP 2OT

SEAL

162 & 221

163 & 234

18

19

28

24

33
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L N

L N

1

1

2

2

92

91

90

89

88

87

86

85

84

83

82

81

80

79

78

77

76

75

74

73

72

71

70

69

68

67

66

65

64

63

62

VFD 1

R1A R1C
70,68,3935,

VFD 1 FAULT

2

R12

10

R12

11 9 A1

IC1

A2

IC1A

21 22

R12

11 8

A1

IC1A

A2

IC1

21 22

XO

OX

69

,9568

ISOLATION 1 (VFD)

ISOLATION 1 A (SSS)

CL1 CL2

SSS 1 - ATS48
61

+24

STOP

66,72

1A

F6

R3

1 3

SSS 1

R1A R1C
69

SSS 1 ISOLATION

2

R14

10

VFD/SSS

ENERGIZED = NO FAULT

R1 SET TO ISOLATION

56

5352

49

51

54

57 58

RUN

6362

R14

3 1

SSS 1

R2A R2C
73

SSS 1 UP TO SPEED

2

R15

10

R2=END OF START 59

R15

3 1
CONTACTOR 1

A1

SC1

A2

60 UP TO SPEED/SHORTING

REMOTE
KEYPAD
DISPLAY

VFD 1

R3A R3C
68

VFD 1 ISOLATION

2

R13

10

50

55R13

3 1

VFD 2

R1A R1C
86,84,4541,

VFD 2 FAULT

2

R16

10

R16

11 9 A1

IC2

A2

IC2A

21 22

R16

11 8

A1

IC2A

A2

IC2

21 22

XO

OX

85

,9884

ISOLATION 2 (VFD)

ISOLATION 2 A (SSS)

CL1 CL2

SSS 2 - ATS48
76

+24

STOP

82,88

1A

F7

R5

1 3

SSS 2

R1A R1C
85

SSS 2 ISOLATION

2

R18

10

VFD/SSS

ENERGIZED = NO FAULT

R1 SET TO ISOLATION

71

6867

64

66

69

72 73

RUN

7877

R18

3 1

SSS 2

R2A R2C
89

SSS 2 UP TO SPEED

2

R19

10

R2=END OF START 74

R19

3 1
CONTACTOR 2

A1

SC2

A2

75 UP TO SPEED/SHORTING

REMOTE
KEYPAD
DISPLAY

VFD 2

R3A R3C
84

VFD 2 ISOLATION

2

R17

10

65

70R17

3 1
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L N

L N

1

1

2

2

79

PUMP 1 RUN

TIME METER 1

G

RL1

ETM 1

102

R20

172

IC1A

13 14

VFD 1

R2A R2C

80

PUMP 2 RUN

TIME METER 2

G

RL2

ETM 2

102

R21

173

IC2A

13 14

VFD 2

R2A R2C

123

122

121

120

119

118

117

116

115

114

113

112

111

110

109

108

107

106

105

104

103

102

101

100

99

98

97

96

95

94

93

ELAPSED

ELAPSED

BACKUP MODE

RESET

3

82 83

1

R22

3 1

R23

BACKUP MODE ACTIVE

102

R24

PL2

R

102

R23

,43,10442,37,36

NORMAL-BYPASS

,165164,142

OX

SC2000-J41

21

(FAIL SAFE)

105,111,170

BACKUP HIGH LEVEL

102

R22

PL1

R

81

-BACKUP HIGH LEVEL

-PLC ALARM

A5

A4A3

76

102

56

AL

ASB

AH

ALARM LIGHT

R25

7 6

R28

R28

R28

84 87

88
,113111

R22

9 11

86

65

R25A1 A2 85

FL

R

ALARM HORN

ALARM SILENCE
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L N

L N

1

1

2

2

154

153

152

151

150

149

148

147

146

145

144

143

142

141

140

139

138

137

136

135

134

133

132

131

130

129

128

127

126

125

124

6

R1

5

OXO

R9

R6

HOA1
OXO

94
8 n.08

5

J25

J22

2 n.02

4

92

n.011

3

SC2000-44ES

L

J42

N G

G

10137,43,

HOA2 93

2

1

65

65

SC2000 CONTROLLER

89

J23

1 n.09

3 n.03

4 n.04

10

9

8

7

6

SERIAL LINK

ETHERNET

BACKUP

PROBE

B10

B9

B8

B7

B6

B5

B4

B3

B2

B1

5 +24

2 n.10

3 n.11

4 n.12

XOO

OOX

R24

14

91

90 104

103

102

101

100

99

98

97

96

95

2-11-2

ALT
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L N

L N

1

1

2

2

185

184

183

182

181

180

179

178

177

176

175

174

173

172

171

170

169

168

167

166

165

164

163

162

161

160

159

158

157

156

155

L N

100...240VAC

24V COM1

0V Q0

COM Q1

I1

Q2

I2

Q3

I3

COM2

I4

Q4

I5

Q5

I6

Q6

I7

Q7

I8

COM3

I9

Q8

I10

Q9

D
C
 

O
U

T
D

C
 
I
N

I0

I11

I12

I13

I14

I15

1I6

I17

I18

I19

I20

I21

I22

I23

FAST INPUT

FAST INPUT

FAST INPUT

FAST INPUT

Q10

Q11

COM4

Q12

Q13

Q14

Q15

0V(-)

AN1(+)

0V(-)

AN0(+)

C
O

N
N

E
C

T
E

D
 
I
N

T
E

R
N

A
L

L
Y

SERIAL LINK

ETHERNET

PLC - TM221CE40R

102

R25

110109,

PUMP 1 RUN OUTPUT

102

R26

36

PUMP 2 RUN OUTPUT

102

R27

42

0...10V IN1

0...10V IN0

HOA 2

OOX

AUTO

PUMP 2

HOA 1

OOX

AUTO

PUMP 1

R7

7 6

R24

6 5

R8

OVERTEMP

PUMP 1

MOISTURE

PUMP 1

MODE

PRIMARY 

MONITOR

PHASE 

PROOF

PUMP 1 RUN

PROOF

PUMP 2 RUN

R22 HIGH LEVEL

BACKUP

R24

6 7

MODE

BACKUP

OVERTEMP

PUMP 2

MOISTURE

PUMP 2

R20

7 6

R21

7 6

PM

12 11

7 6

R10

7 6

R11

7 6

7 6

ALARM LAMP RELAY

TO/FROM HMI

DRY PIT FLOAT

E1 E2

LINE 213

SL EXP - TMC2SL1

RS232 RS485

RD TD GNDDA DB GND

J1

122

123

124106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

105

RUNNING

E3 E4

GENSET FAULT

E5 E6

LOW FUEL

E7 E8

GENSET

GENSET

TO/FROM ETH SW

LINE 216
INDICATES ETHERNET CONNECTION
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L N

1 2

216

215

214

213

212

211

210

209

208

207

206

205

204

203

202

201

200

199

198

197

196

195

194

193

192

191

190

189

188

187

186 COMLV

24VDC/3A OUT

24VDC POWER SUPPLY (PS)

-+ + -

HV

100...120V

200...500V

F8
49

3A

24VDC

P
R

O
B

E
 
I
N

P
U

T
S

L
P

C
4
2
0

P6

P7

P8

P9

P10

P5

P2

P3

P4

IN

+

P1

-

+ 4
-
2
0

m
A

O
U

T

-

PRIMARY

HMIGTO5315

ETHERNETGND

+ -

RJ45 LINE 183

24V

0V

NC

NC

I0+

I0-

NC

I1+

I1-

NC

PROBE

TM3AI2H

TO/FROM PLC

125

126

10.4"

TCSESU083FN0

+ -

ETHERNET SWITCH

CONNEXIUM

T
O
/

F
R

O
M

V
F

D
 
1

S
S

S
 
1

V
F

D
 
2

S
S

S
 
2

P
L

C

L
I
N

E
 
1
8
4

INDICATES ETHERNET CONNECTION

MODEM

24V

0V

Q0+

Q0-

Q1+

Q1-

Q2+

Q2-

Q3+

Q3-

TM3AQ4

LINES 219 & 221

TO VFD 1

127

128

LINES 232 & 234

TO VFD 2

129

130

S
C

A
D

A
 

M
O

D
E

M

ANT-MA710AABI001

RAM-6901-VZ (SCADA)
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2 WIRE TYPE = LEVEL

FREQ. SWITCH ASSIGN. = REF. FREQ. CHANNEL 1

CMD. CHANNEL 2 = TERMINAL

CMD. CHANNEL 1 = TERMINAL

CONTROL MODE = SEPARATE

REF. 1B. SWITCH = DI3

REF. 1B. CHANNEL = AI3

REF. FREQUENCY 1 CONFIG = REF. FREQ. RMT. TERM.

5.5 COMMAND & REFERENCE-

5. COMPLETE SETTINGS-

HIGH SPEED = 60HZ

LOW SPEED = 0HZ

MOTOR THERMAL CURRENT = 110A

MAXIMUM FREQUENCY = 60HZ

2 / 3 WIRE CONTROL = 2 WIRE CONTROL

NOMINAL MOTOR FREQUENCY = 60HZ

NOMINAL MOTOR CURRENT = 110A

NOMINAL MOTOR VOLTAGE = 480V

NOMINAL MOTOR POWER = 85HP

MOTOR STANDARD = 60Hz NEMA

1. SIMPLY START-

VFD CONFIGURATIONS:

FALLBACK SPEED = 60Hz

AI3 4-20mA LOSS = FALLBACK SPEED

4-20mA LOSS:

AUTO FAULT RESET = YES

5.12 ERROR/WARNING HANDLING-

R3 CONFIGURATION = MAINS CONTACTOR CONTROL

R2 CONFIGURATION = DRIVE RUNNING

R1 CONFIGURATION = OPERATING STATE FAULT

RELAY:

MAX. OUTPUT = 20.0mA

MIN. VALUE = 4.0mA

AI3 TYPE = CURRENT

AI3 CONFIGURATION:

AI/AQ:

5.11 I/O-

247

246

245

244

243

242

241

240

239

238

237

236

235

234

233

232

231

230

229

228

227

226

225

224

223

222

221

220

219

218

217

HOA 1

OOX

132

133

DI2

P24

ATV630

VFD 1

OV

DI1

DI3

DI4

DI5

DI6

24V

10V

AI1

COM

AI2

AI3

STOA

STOB

24V

COM

AQ1

AQ2

*

*

*

0
-

1
0

V
D

C
 

X
-
2
0
 

m
A

S
A

F
E
 

T
O

R
Q

U
E
 

O
F

F

128

127

-

+

4-20mA SPEED CONTROL

FWD

RESET

0
-
1
0

V
D

C
 

X
-
2
0
 

m
A

63,65,94

3 1

R2

FROM PLC. LINES 193 & 194

131

GRAPHIC
DISPLAY

TERMINAL

HOA 2

OOX

135

136

DI2

P24

ATV630

VFD 2

OV

DI1

DI3

DI4

DI5

DI6

24V

10V

AI1

COM

AI2

AI3

STOA

STOB

24V

COM

AQ1

AQ2

*

*

*

0
-

1
0

V
D

C
 

X
-
2

0
 

m
A

S
A

F
E
 

T
O

R
Q

U
E
 

O
F

F

130

129

-

+

4-20mA SPEED CONTROL

FWD

RESET

0
-
1
0

V
D

C
 

X
-
2

0
 

m
A

79,81,97

3 1

R4

FROM PLC. LINES 195 & 196

134

GRAPHIC
DISPLAY

TERMINAL

LAST WIRE #136

REQUIRED

SIZE PER PUMP

REQUIRED

SIZE PER PUMP
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61 2 3 4 5 7 8

TERMINAL STRIP E (TS-E)

I0.12 I0.13 I0.14 I0.15

DRY PIT

FLOAT

GENSET

RUNNING FAULT LOW FUEL

GENSET GENSET

TERMINAL STRIP C (TS-C)

4321

SF&T SF&T

PUMP 1 PUMP 2

FLS SENSORS

TERMINAL STRIP ON LPC420

PROBE

PRIMARY

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

TERMINAL STRIP B (TS-B)

PROBE

BACKUP

1 2 3 4 5 6 7 8 9 10

Nonintrinsically safe wiring terminals

STRIP ARE SIGNALS LEAVING CONTROL PANEL.

TERMINATIONS SHOWN ON THE TOP OF THE TERMINAL

TERMINAL STRIP ARE ENTERING CONTROL PANEL. 

TERMINATIONS SHOWN ON THE BOTTOM OF THE

*COPPER WIRE 75°C OR ABOVE*

CONNECTIONS BY INSTALLER

INDICATES DEVICES AND/OR 

PK7GTA, PK12GTA, PK15GTA

Wire Range

AWG CU-AL

14-10 CU, 12-10 AL

8

6-4

Two 14 or 12 CU,

Two 12 or 10 AL

Torque

lb-in.

20

25

35

25

SQD Ground Busbar

GK6 + GR6 + GC6

Wire Range

AWG CU

(Type GR6) 22-8

Torque

lb-in.

18-20

SQD Terminal Block

(Type GK6) 22-10 11-12

(Type GC6) 18-4 32-35

TORQUE TIGHTENING

Wire Range/Screw Type

AWG CU

(SLOTTED) 10-14

Torque

lb-in.

20

T&B BLACKBURN LUG

(SLOTTED) 8 25

35(SLOTTED) 4-6

50(SLOTTED) 2-2/0

& Wrench Size

100(3/16 HEX) 2/0

275(5/16 HEX) 3/0[250]-350

450*(3/8 HEX) 500-600

550(3/8 HEX) 750-1000

*=UNLESS OTHERWISE NOTED

ON CONNECTOR

JOB NAME

SERIAL #

TOTAL F.L.A.

VOLTAGE

F.L.A.

H.P.

CUSTOMER

#1 #2 #3 #4

PHASE HZ

SCCR: 

DATE: 

ENCLOSURE UL TYPE RATING:

MANUFACTURED BY:

STA CON INC 2525 S. OBT APOPKA FL 32703

KA SYMMETRICAL RMS, V. MAX.

NEDROW & ASSOCIATES

HWY 321 LCUB

480 3 60

85

110 110

85

X

X

X

X

230

21-0646

480

2021

1

10

FUSE REPLACEMENT CHART

FUSE REPLACEMENT

F1,2 KTK-R-5/600V

F3-5

F6,7

F8

KTK-R-1/2/600V

FNQ-R-1/600V

ABC-3-R

UPDATE PER PROJECT

EXAMPLE NAME PLATE,
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D

12
H H

D

H2

1H

OR COMPACTED MATERIAL

UNDISTURBED SOIL,

PER SPECIFICATIONS

PLUG

BLOCKING

CONCRETEEDGE OF TRENCH

NOTES:

1.

2.

3.

(INCHES)

PIPE 

SIZE

TEES, PLUGS CROSSES

TABLE OF DIMENSIONS FOR CONCRETE BLOCKING

H
1 2

H V D
FT.

CU

16

12

10

8

6

2&2-1/4

3 & 4

18

24

24

36

48

54

60 34

30

24

18

16

12

10 12

12

18

18

18

24

36 24

24

24

18

18

18

18 1.9

2.3

3.5

5.1

7.2

13.4

22.5

4.

6.

5.

TYPICAL THRUST BLOCKS
FOR TEES, PLUGS, AND CROSSES

AND FITTINGS. 

OF THRUST RESTRAINT SYSTEM TO PREVENT MOVEMENT OF PIPE 

CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER APPLICATION 

CONCRETE.

BOLTS, FLANGES, ETC. IN 6 MIL PLASTIC PRIOR TO PLACING 

CONCRETE SPILLED ON THE BOLTS OR NUTS. WRAP ALL FITTINGS,

FITTING JOINTS SHALL NOT BE POURED IN CONCRETE OR HAVE 

LCUB SHALL APPROVE ALL THRUST BLOCKS.

SAID MODIFICATION.

SIZE AS REQUIRED AND PROVIDE CALCULATIONS TO SUPPORT

LESS THAN THAT NOTED ABOVE, CONTRACTOR SHALL INCREASE

BE GREATER AND/OR SOIL BEARING CAPACITY SHOULD BE

CAPACITY OF 4000 LBS/SF. SHOULD HYDROSTATIC PRESSURE

PRESSURE OF 200 PSI AND AN ALLOWABLE SOIL BEARING

THRUST BLOCKING BASED UPON AN INTERNAL HYDROSTATIC

S23.1

BY TRENCH WIDTH SHOWN IN THE DETAIL.

GREATER OF THE VALUE SHOWN IN THE TABLE OR THE VALUE GOVERNED 

DIMENSIONS FOR THRUST BLOCKS FOR CAPS AND VALVES SHALL BE THE 

ON DETAILS S23.4 AND S23.5.

GASKETS FOR THE REQUIRED DISTANCES FROM EACH FITTING AS SPECIFIED 

DUCTILE IRON PIPE SHALL BE INSTALLED WITH JOINT RESTRAINING 

AT THE FITTING IN ADDITION TO THE CONCRETE THRUST BLOCK. ALSO, 

ALL FITTINGS SHALL BE MECHANICAL JOINT AND HAVE RESTRAINED JOINTS 
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THRUST BLOCK AND 
ANCHOR BLOCK FOR BENDS

TABLE OF DIMENSIONS FOR CONCRETE BLOCKING

24

18121224 2.3 18 8 12 18

18.2

10.3

24

18

363254

243254

42 18 24

24 18 21 18

7.3

1830 16 18

1839 18 24

161024 18

181130 18

4.1

1818 10 12 12618 181.9

SIZE

1.6 18 8 12 1218 1.6 18 8 18 1.6 3 & 4

16

16

21

21

24

18

9.6 24 18 24

4.6 24 18 21

6.6 24 18

4.6 24 18

18

18

1610243.2

1811244.0

10243.2

11243.5

24 6.1

18 4.6

12

10

3.218

3.418 8

6

1218126181.5 6181.5 2&2-1/41.518

PIPE
CU

FT.
H
1 2

H V D
CU

FT.
H
1 2

H V D
CU

FT.
H
1 2

H V D
CU

FT.
H
1 2

H V D

162424484869 48 30 36 272436 30 27 27 24 2429.0 17.0 11.8 9.1

SIZE

3 & 4

12

10

8

6

(INCHES)

2&2-1/4

PIPE

16

A

A

PER SPECIFICATIONS

OR COMPACTED MATERIAL

UNDISTURBED SOIL,

BLOCKING

MINIMUM

D

V

6
"
 

M
IN
.

EDGE OF

TRENCH

TRENCH

EDGE OF

CONCRETE BLOCKING H
2

WALL

AGAINST TRENCH

MINIMUM BEARING

WALL

AGAINST TRENCH

MINIMUM BEARING

PER SPECIFICATIONS

OR COMPACTED MATERIAL

UNDISTURBED SOIL,

BLOCKING

CONCRETE 

H
1

SIDE

AS ON OTHER 

SAME BLOCKING 

BELOW

FOR HORIZONTAL BENDS

BLOCKINGS AS SHOWN

STANDARD CONCRETE
H29

"
 

M
IN
.

D

PLATE WASHER

AND 4"x4"x1/4"

W/HEX NUTS

3/4" THREADED ROD

NOTES:

1.

2.

3.

4.

5.

6.

THRUST BLOCK DIMENSIONS

VERTICAL BENDS

SECTION "A-A"

HORIZONTAL BENDS

CONCRETE. 

THE BOLTS OR NUTS. WRAP ALL FITTINGS AND PIPE IN PLASTIC PRIOR TO PLACING 

FITTING JOINTS SHALL NOT BE POURED IN CONCRETE OR HAVE CONCRETE SPILLED ON 

LCUB SHALL APPROVE ALL THRUST BLOCKS.

CALCULATIONS TO SUPPORT SAID MODIFICATION.

NOTED ABOVE, CONTRACTOR SHALL INCREASE SIZE AS REQUIRED AND PROVIDE 

PRESSURE BE GREATER AND/OR SOIL BEARING CAPACITY SHOULD BE LESS THAN THAT 

AND AN ALLOWABLE SOIL BEARING CAPACITY OF 4000 LBS/SF. SHOULD HYDROSTATIC 

THRUST BLOCKING BASED UPON AN INTERNAL HYDROSTATIC PRESSURE OF 200 PSI 

S23.2

IN THE DETAIL.

TABLE OR THE VALUE GOVERNED BY TRENCH WIDTH SHOWN 

SHALL BE THE GREATER OF THE VALUE SHOWN IN THE 

DIMENSIONS FOR THRUST BLOCKS FOR CAPS AND VALVES 

DISTANCE SPECIFIED IN STANDARD DETAILS S23.4 AND S23.5.

RESTRAINED JOINTS AT THE FITTING AND FOR THE 

ALL FITTINGS SHALL BE MECHANICAL JOINT AND HAVE 

MOVEMENT OF PIPE AND FITTINGS. 

APPLICATION OF THRUST RESTRAINT SYSTEM TO PREVENT 

CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER 
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TYPICAL THRUST BLOCK

FOR REDUCER DETAIL

T
R

E
N

C
H
 

W
ID

T
H

12" MIN.

24" MIN.
CONCRETE  

12" MIN.

12" MIN.

12" MIN.

THRUST BLOCK

TRENCH WIDTH

4 PIPE DIAMETERS

CONCRETE  

THRUST BLOCK

THREADED RODS 

(4) STAINLESS STEEL 

THREADED RODS 

(4) STAINLESS STEEL

NOTES:

1.

2.

PLAN

NTS

NTS

SECTION

MIN

12" 

S23.3

EARTH

UNDISTURBED 

FOR THE REQUIRED DISTANCES FROM EACH FITTING AS SPECIFIED ON DETAILS S23.4 AND S23.5.

CONCRETE THRUST BLOCK. ALSO, DUCTILE IRON PIPE SHALL BE INSTALLED WITH JOINT RESTRAINING GASKETS

ALL FITTINGS SHALL BE MECHANICAL JOINT AND HAVE RESTRAINED JOINTS AT THE FITTING IN ADDITION TO THE 

CONCRETE SHALL BE 4,000 PSI FROM A COMMERCIAL PLANT.

 EARTH

 UNDISTURBED 
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BEND ANGLE

BEND ANGLE

(A)

(A)

(B)

(B)

VERTICAL BENDS DOWN

HORIZONTAL BENDS AND VERTICAL BENDS UP

JOINT (TYP)

RESTRAINED

DEAD ENDS

(D)

(C
)

HORIZONTAL TEES

REDUCERS

S23.4

NOTES:

1.

(E)(E)

RESTRAINED JOINT

DIMENSIONS

JOINT DIMENSION TABLE.

SEE DETAIL S23.5 FOR RESTRAINED 
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NOTES: 

RESTRAINED JOINT TABLE

TABLE OF LENGTHS REQUIRING JOINT RESTRAINT FOR DUCTILE IRON PIPE

(A) (B) (C) (D)

(E)
(INCHES)

DIAMETER

PIPE

NOMINAL 

4

6

8

10

12

11.25 22.5 45 90 11.25 22.5 45 90

123

147

(FEET)

BENDS DOWN BY FITTING TYPE

RESTRAINED LENGTH FOR VERTICAL 

(FEET)

DEAD ENDS

LENGTH FOR

RESTRAINED

SIZE (INCHES)

LARGER PIPE

SIZE (INCHES)

SMALLER PIPE

N/A

LENGTH (FEET)

RESTRAINED

3

4

6

7

8

6

9

12

14

17

13

19

24

30

35

31

45

59

72

85

5

8

10

12

14

11

15

20

25

29

22

32

42

51

61

53

77

26

38

50

61

73

27

38

50

62

73

4

6

8

10

12

3

4

6

8

10

23

22

21

21

100

12 6 53

REDUCERS

(FEET)

BRANCH SIZE 

TEES BY 

HORIZONTAL 

LENGTH FOR 

RESTRAINED 

BY FITTING TYPE (FEET)

BENDS AND FOR VERTICAL UP BENDS

RESTRAINED LENGTH FOR HORIZONTAL

6.

5.

4.

3.

2.

1.

S23.5

GASKETS SHALL BE FIELD LOK 350 AS MANUFACTURED BY U.S. PIPE OR APPROVED EQUAL.
PIPE A MINIMUM DISTANCE FROM EACH VALVE OR FITTING AS REQUIRED IN THE ABOVE TABLE. 
CONTRACTOR SHALL INSTALL DUCTILE IRON PIPE WITH RESTRAINING GASKETS FOR PUSH-ON JOINT 

ON EVERY FITTING. 
RETAINER GLANDS SHALL BE "GRIPRINGS" AS MANUFACTURED BY ROMAC INDUSTRIES OR APPROVED EQUAL AND SHALL BE INSTALLED 

SUBMIT DETAILS OF RESTRAINT SYSTEM FOR REDUCERS TO OWNER FOR APPROVAL. 

     POLYETHYLENE ENCASEMENT:  NONE
     SAFETY FACTOR:      1.5
     WORKING PRESSURE:  185 PSI
     DEPTH OF COVER:    3 FEET MINIMUM
     LAYING CONDITIONS:   FLAT BOTTOM TRENCH. BACKFILL CONSOLIDATED TO PIPE CENTERLINE - TYPE 2
     SOIL TYPE:          CLAY OF MEDIUM TO LOW PLASTICITY, LL<50, 25% COARSE PARTICLES - CLAY 2
 
CONSULT WITH THE DESIGN ENGINEER OR THE OWNER'S FIELD REPRESENTATIVE.
THE RESTRAINED LENGTHS SHOWN ARE BASED ON THE FOLLOWING CONDITIONS. IF FIELD CONDITIONS VARY FROM THESE CONDITIONS,
 
OR THE OWNER'S FIELD REPRESENTATIVE.
MAY ALSO REQUIRE ADDITIONAL JOINT RESTRAINT. IF THE PLANS HAVE NO SPECIFIC INSTRUCTIONS, CONSULT WITH THE DESIGN ENGINEER
IF ANOTHER BEND, TEE, OR REDUCER FALLS WITHIN THE RESTRAINED LENGTH, THE TABLE VALUES MUST BE ADJUSTED. IN-LINE REDUCERS

USING MECHANICAL JOINT GRIPRING PIPE RESTRAINTS.
ALL PIPE JOINTS THAT FALL WITHIN THE RESTRAINED LENGTHS SHOWN FOR THE VARIOUS CONFIGURATIONS SHALL BE RESTRAINED JOINTS

11/22/24
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SUPPORT

CONCRETE PIPE

SUBGRADE

COMPACTEDBASE (3 REQUIRED)

BENEATH MANHOLE

CONCRETE BLOCKS

GATE VALVE

2" BRASS 

PACKAGE (SEE NOTES)

WITH FULL ACCESSORIES

SEWAGE AIR RELEASE VALVE

FORCE MAIN

NOTES:

2" OUTLET)

(SIZE OF FORCE MAIN x

STRAP SERVICE SADDLE

STAINLESS STEEL DOUBLE-

BENEATH BLOCKS

CRUSHED STONE

4" (MIN.) COMPACTED

1. 

2. 

07/30/21

5
' 
(

M
IN
)

1
' 
(

M
IN
)

2
"
 
(

M
IN
)

SEWAGE AIR RELEASE VALVE;
SEWAGE AIR/VACUUM VALVE 

DETAIL (PAVED AREAS)

A.R.I. OR EQUAL. 

SHALL BE 2-INCH D-025 COMBINATION AIR VALVE AS MANUFACTURED BY 

SEWAGE AIR/VACUUM VALVE INSTALLATION TO BE SIMILAR EXCEPT VALVE

VALVE AS MANUFACTURED BY A.R.I. OR EQUAL.

SEWAGE AIR RELEASE VALVE TO BE 2-INCH S-025 AUTOMATIC AIR RELEASE

�

CONE (SEE SPECS)

MANHOLE WITH ECCENTRIC

4'Ø PRECAST CONCRETE 

(TYP)MAIN 

BASE OVER FORCE 

ARCH MANHOLE 

BRASS NIPPLE, TYP

MANHOLE FRAME

GROUT AROUND

FRAME AND COVER

STANDARD MANHOLE

FINISH GRADE

S24.1
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SUPPORT

CONCRETE PIPE

SUBGRADE

COMPACTEDBASE (3 REQUIRED)

BENEATH MANHOLE

CONCRETE BLOCKS

GATE VALVE

2" BRASS 

PACKAGE (SEE NOTES)

WITH FULL ACCESSORIES

SEWAGE AIR RELEASE VALVE

FINISH GRADE

FORCE MAIN

NOTES:

2" OUTLET)

(SIZE OF FORCE MAIN x

STRAP SERVICE SADDLE

STAINLESS STEEL DOUBLE-

BENEATH BLOCKS

CRUSHED STONE

4" (MIN.) COMPACTED

1. 

2. 

HATCH

24"x24" ALUMINUM

(TYP)

OVER FORCE MAIN

ARCH MANHOLE BASE

3. 

NOTE 3)

WITH FLAT TOP (SEE 

CONCRETE MANHOLE

4' DIAMETER PRECAST

11/22/24

1
' 
(

M
IN
)

2
"
 
(

M
IN
)

SEWAGE AIR RELEASE VALVE;
SEWAGE AIR/VACUUM VALVE 
DETAIL (NON-PAVED AREAS)

BRASS NIPPLE, TYP

ALLOWED IN CERTAIN LOCATIONS.

STEEL VALVE BOX AND LID (AS MANUFACTURED BY DARTER STEEL) MAY BE 

SEE DETAIL S24.1 FOR SARV INSTALLATIONS IN ROADWAYS.

A.R.I. OR EQUAL. 

SHALL BE 2-INCH D-025 COMBINATION AIR VALVE AS MANUFACTURED BY 

SEWAGE AIR/VACUUM VALVE INSTALLATION TO BE SIMILAR EXCEPT VALVE

VALVE AS MANUFACTURED BY A.R.I. OR EQUAL.

SEWAGE AIR RELEASE VALVE TO BE 2-INCH S-025 AUTOMATIC AIR RELEASE

4. 

S24.2

4
2
 
IN

C
H

E
S
 
(

M
IN
)
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FORCE MAIN CONNECTION

TO GRAVITY SEWER DETAIL
S25

GRAVITY SEWER

FILLET

THRUST BLOCK

FORCE MAIN

BLOCK

ANCHOR 

3
' 
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IM

U
M

GRADE
FINISH
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1
' 
(M

IN
.)

2
" 

(M
IN
.)

SUPPORT

CONCRETE PIPE

SUBGRADE

COMPACTED

FORCE MAIN

NOTES:

BENEATH BLOCKS

CRUSHED STONE

4" (MIN.) COMPACTED

S26.1

FINISHED GRADE

V1600-5 OR EQUAL)

GRAY IRON HEAVY DUTY FRAME (EJIW

OR APPROVED EQUAL) MOUNTED ON 

POLYMER LID (EJIW MODEL 3800 COVER,

38"Ø HEAVY DUTY, FIBER REINFORCED

SPECS)

MANHOLE (SEE 

4'Ø FLAT TOP 
BACKFILL

COMPACTED

(REFER TO SPECS)

AIR VALVE (2" MIN.)

BRICK AND MORTAR

BE FILLED WITH

UTILITY LINE SHALL

ARCH AROUND 

BALL VALVE

PVC TRUE UNION

2" SCHEDULE 80

2" OUTLET)MAIN x 

(SIZE OF FORCE 

FUSIBLE HDPE TEE

304 SS MPT ADAPTER)

MODEL 710 WITH

FITTING (POLYCAM

FUSIBLE TRANSITION

BASE (3 REQUIRED)

BENEATH MANHOLE

CONCRETE BLOCKS

11/22/24

LPS COMBINATION AIR VALVE
(NON-PAVED AREAS)

CERTAIN LOCATIONS.

STEEL VALVE BOX AND LID (AS MANUFACTURED BY DARTER STEEL) MAY BE ALLOWED IN 6.

INSTALLATION REQUIRES A MIN. DEPTH OF 42-INCHES. COORDINATE WITH LCUB RPR.5.

2-INCHES.

CONTACT OWNER FOR DIRECTION ON INSTALLATIONS REQUIRING AN AIR VALVE LARGER THAN 4.

PIPE, VALVES AND FITTINGS SHALL BE THREADED, NPT.3.

PROVIDE ADDITIONAL BRACING SUPPORT AS REQUIRED BY OWNER.2.

RELEASE VALVE.

TEE, PIPE, ISOLATION VALVE AND ACCESSORIES TO BE SAME DIAMETER AS COMBINATION AIR 1.
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SUPPORT

CONCRETE PIPE

SUBGRADE

COMPACTED

FORCE MAIN

NOTES:

BENEATH BLOCKS

CRUSHED STONE

4" (MIN.) COMPACTED

S26.2

(REFER TO SPECS)

AIR VALVE (2" MIN.)

BRICK AND MORTAR

BE FILLED WITH

UTILITY LINE SHALL

ARCH AROUND 

BALL VALVE

PVC TRUE UNION

2" SCHEDULE 80

2" OUTLET)MAIN x 

(SIZE OF FORCE 

FUSIBLE HDPE TEE

304 SS MPT ADAPTER)

MODEL 710 WITH

FITTING (POLYCAM

FUSIBLE TRANSITION

BASE (3 REQUIRED)

BENEATH MANHOLE

CONCRETE BLOCKS

LPS COMBINATION AIR VALVE
(PAVED AREAS)

11/22/24

MANHOLE FRAME

GROUT AROUND�

FRAME AND COVER

STANDARD MANHOLE

FINISH GRADE

CONE (SEE SPECS)

MANHOLE WITH ECCENTRIC

4'Ø PRECAST CONCRETE 
1
' 
(

M
IN
)

2
"
 
(

M
IN
)

5
' 
(

M
IN
)

2-INCHES.

CONTACT OWNER FOR DIRECTION ON INSTALLATIONS REQUIRING AN AIR VALVE LARGER THAN 4.

PIPE, VALVES AND FITTINGS SHALL BE THREADED, NPT.3.

PROVIDE ADDITIONAL BRACING SUPPORT AS REQUIRED BY OWNER.2.

RELEASE VALVE.

TEE, PIPE, ISOLATION VALVE AND ACCESSORIES TO BE SAME DIAMETER AS COMBINATION AIR 1.
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FINISH GRADE

BOX

VALVE

FORCE MAIN

PRESSURE

2" HDPE LOW

S26.3

TRUE UNION

SCH 80 PVC

2" BALL VALVE,

ENVELOPE

CRUSHED STONE

COMPACTED 

2" PVC NIPPLES

2" CAP

DETAIL S23.1)

BLOCK (REFER TO

CONCRETE THRUST

COUPLINGS

2" PVC THREADED

2" MIN.

REDUCER, AS REQ'D.

FUSIBLE CONCENTRIC

AS SHOWN ON PLANS

HDPE FORCE MAIN, SIZE

BALL VALVE

HDPE FUSIBLE

710 WITH 304SS MPT ADAPTOR)

FITTING (POLYCAM MODEL 

2" Ø FUSEABLE TRANSITION

LPS END-OF-LINE
FLUSHING STATION

11/22/24

MARKED "SEWER"

BOX WITH LID 

18" DARTER STEEL 



2" MIN.

ENVELOPE

CRUSHED STONE

COMPACTED 

TRUE UNION

SCH 80 PVC

2" BALL VALVE,

2" PVC NIPPLES

2" CAP

MARKED "SEWER"

BOX WITH LID 

18" DARTER STEEL 

COUPLINGS

THREADED

2" PVC 

ADAPTOR)

710 WITH 304SS MPT 

FITTING (POLYCAM MODEL 

2" Ø FUSEABLE TRANSITION 

AS SHOWN ON PLANS

HDPE FORCE MAIN, SIZE

FINISH GRADE

BOX

VALVE

BALL VALVE

HDPE FUSIBLE

FLOW FLOW

(SIZE OF MAIN)

FUSIBLE WYE 

S26.4

11/22/24

LPS IN-LINE
FLUSHING STATION
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DETAIL S23.2)

THRUST BLOCK (SEE 

MAIN x 2")

REDUCER (SIZE OF 

FUSIBLE CONCENTRIC 

S23.1)

(SEE DETAIL 

THRUST BLOCK 



PROFILE

PUMP STATION

TO GRINDER 

PLAN

ON 1-1/4" LINES.

BE "SINGLE SET" INSTALLATIONS

ALL LPS SERVICE LINES SHALL

(SEE SPECS)

TRACER WIRE

1-1/4" BALL VALVE

R
O

W
 

L
IN

E

3
6
"
 
(

M
IN
)

SERVICE LINE

1-1/4" HDPE

710 SERIES, OR EQUAL)

TRANSITION (POLYCAM

1-1/4" SS x HDPE

2
4
"
 
(

M
IN
)

BEDDING

4" GRANULAR

S26.5

(SEE SPECS)

VALVE ASSEMBLY

BALL VALVE/CHECK

SPECS)

COUPLING (PER

HDPE MECHANICAL

IS INACTIVE

CAP IF SERVICE 

INSTALL 1-1/4" 

PUMP STATION

TO GRINDER 

INACTIVE)

INSTALL CAP IF SERVICE IS 

AT DRIVEWAYS AND SIDEWALKS; 

(PROVIDE 2" SCH. 40 CASING 

1-1/4" HDPE PRIVATE SERVICE

DETAIL S23.1)

BLOCK (REFER TO 

CONCRETE THRUST 

11/22/24

LPS SINGLE SERVICE CONNECTION
TO EXISTING HDPE FORCE MAIN

STEEL BOX

18" DARTER 

THREADS)

202NH WITH IP 

SADDLE (ROMAC 

1-1/4" TAPPING 

SS NIPPLE

1-1/4"x3" 

BALL VALVE

1-1/4" SS 

SERVICE

POINT OF

SERVICE

POINT OF
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PROFILE

PUMP STATION

TO GRINDER 

2
4
"
 
(

M
IN
)

HDPE

1-1/4" 

PROFILE

PUMP STATION

TO GRINDER 

2
4
"
 
(

M
IN
)

REMAIN IN PLACE

LINE AND TAP TO

EXISTING SERVICE 

REMAIN IN PLACE

LINE AND TAP TO

EXISTING SERVICE 

BOX

METER

EXISTING 

VALVE TO REMAIN

EXISTING BALL

CONTRACTOR

REMOVED BY

AND CAP TO BE

VALVE, PIPE STUB,

EXISTING CHECK

PROFILE (EXISTING)

PROFILE (AFTER MODIFICATIONS)

TO 1-1/4" HDPE

COMPRESSION) TO ADAPT

(M x IP THREAD x 

INSTALL HDPE COUPLING 

S26.6

LPS SINGLE SERVICE CONNECTION
TO EXISTING LATERAL STUB-OUT

11/22/24

BASIN

WIRE TO PUMP

EXTEND TRACER 

CAP IF SERVICE IS INACTIVE)

DRIVEWAYS AND SIDEWALKS; INSTALL 

(PROVIDE 2" SCH. 40 CASING AT 

1-1/4" HDPE PRIVATE SERVICE

FITTINGS

COMPRESSION

CHECK VALVE WITH 

1-1/4" SWING 

SERVICE

POINT OF 

SERVICE

POINT OF 
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PLAN

S26.7

PROFILE

PUMP STATION

TO GRINDER 

(SEE SPECS)

TRACER WIRE

R
O

W
 

L
IN

E

3
6
"
 
(

M
IN
)

SERVICE LINE

1-1/4" HDPE

2
4
"
 
(

M
IN
)

PUMP STATION

TO GRINDER 

DETAIL S23.1)

BLOCK (REFER TO 

CONCRETE THRUST 

LINES

INSTALLATIONS ON 1-1/4" 

SHALL BE "SINGLE SET" 

ALL LPS SERVICE LINES 

BRANCH

WITH 1-1/4"

FUSEABLE TEE

LCUB SPECS)

COUPLING (PER

HDPE MECHANICAL

INACTIVE)

INSTALL CAP IF SERVICE IS 

AT DRIVEWAYS AND SIDEWALKS; 

(PROVIDE 2" SCH. 40 CASING 

1-1/4" HDPE PRIVATE SERVICE

LPS SINGLE SERVICE CONNECTION
TO NEW HDPE FORCE MAIN

11/22/24

STEEL BOX

18" DARTER 

IS INACTIVE

IF SERVICE

1-1/4" CAP 

INSTALL 

ASSEMBLY (SEE SPECS)

BALL VALVE/CHECK VALVE 

SERVICE

POINT OF

SERVICE

POINT OF
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S26.8

STATION

TO GRINDER PUMP

1-1/4" HDPE PIPE

(AS SPECIFIED)

PIPE BEDDING MATERIAL

FOR 2" IP

GASKET W/ TAPPED THREAD

MJ CAP AND TRANSITION

TRANSITION

FUSIBLE

2"x1-1/4" 

304SS MPT ADAPTOR)

(POLYCAM MODEL 710 WITH

FUSIBLE TRANSITION FITTING

PIPE PLUG

WATER-TIGHT

(SEE DETAIL S11.1)

TRACER WIRE

GRAVITY SERVICE

DETAIL S11.1)

LATERAL (SEE

GRAVITY SERVICE

8" AROUND CLEANOUT WYE.

MATERIAL AT A MINIMUM OF

PROVIDE PIPE BEDDING

LPS SINGLE SERVICE 

CONNECTION TO 

GRAVITY SERVICE LINE

11/22/24

DETAIL S11.3)

DETAIL S11.1 AND

CLEANOUT (SEE 

P
O
IN

T
 

O
F
 

S
E

R
V
IC

E



S26.9

NOTE:

SLOPE

SLOPE

F
L

O
W

MANUFACTURER-CERTIFIED CONTRACTOR.

APPLICATION TO BE PROVIDED BY A

TWO MANHOLES DOWNSTREAM.

COATING AT TIE-IN MANHOLE AND NEXT

THE APPLICATION OF OBIC MANHOLE

SYSTEM TO GRAVITY SEWER REQUIRES

CONNECTION OF LOW PRESSURE SEWER

LOW PRESSURE SEWER
DROP CONNECTION

PLAN VIEW

MANHOLE STEP

WIRE AROUND

COIL TRACER

12"

4
8
"
 

M
A

X

3
6
"
 

M
IN
.W/THREADED PLUG

SCH-80 PVC TEE

(SEE SPECS)

TRACER WIRE

COLLECTION SYSTEM

HDPE PIPE FROM

SCH-80 PVC PIPE

AND BOLTS

WITH SS ANCHORS

OFFSET PIPE CLAMP

SCH-80 PVC BEND

EXISTING SEWER MAIN

EXISTING MANHOLE

INTO EXISTING MANHOLE INVERT

CONSTRUCT NEW FLUME TO TIE 

SCH-80 DROP CONNECTION

304SS MPT ADAPTOR)

(POLYCAM MODEL 710 WITH

FUSIBLE TRANSITION FITTING

(COORDINATE WITH UTILITY OWNER)

CORE AND BOOT EXISTING MANHOLE

11/22/24
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S26.10

FINISH GRADE
1
8
"
 

M
IN
.

BEDDING

4" GRANULAR 

PUMP STATION

FROM GRINDER 

GRINDER PUMP

FROM DUPLEX

FORCE MAIN

1-1/4"

MALE ADAPTER

PUBLIC FORCE MAIN

TO MANHOLE OR 

SECTION

PLAN

PUBLIC FORCE MAIN

TO MANHOLE OR 

FORCE MAIN

1-1/4" HDPE

11/22/24

(SEE SPECS)

CHECK VALVE ASSEMBLY

1-1/4" BALL VALVE/

(SEE SPECS)

CHECK VALVE ASSEMBLY

1-1/4" BALL VALVE/
(SEE SPECS)

COUPLING, TYP

HDPE MECHANICAL

LOW PRESSURE SEWER 
SERVICE BOX

STEEL BOX

18" DARTER

SERVICE

POINT OF

SERVICE

POINT OF
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(TYP.)

MIN. 6" 

V
A

R
IE

S

D
E

P
T

H

EXIST. BASE

EXIST. PAVEMENT

BE SAW CUT

EXIST. SURFACE TO

PRIMECOAT

TACK COAT

REPAIRS AND MANHOLES (SEE NOTE 1)

    OPEN CUTS FOR TRENCHES,

AGGREGATE BASE

6" MIN. MINERAL
5

3

2

1A

SERVICE PIPE

MAIN LINE OR

(TYP.)

MIN. 6" 

4

BASE COURSE BINDER

3-1/2"(MIN.) ASPHALT

S27.1

W

SECTION 02221

AS SPECIFIED IN

BACKFILL MATERIAL

SECTION 02221

AS SPECIFIED IN

BEDDING MATERIAL

"CRUSHED STONE"

NOTES:

1.

2.

SURFACE COURSE

1-1/2" ASPHALT

COURSE SHALL BE FOR AN OVERLAY OF THE ROADWAY ENTIRE LANE WIDTH. 

EQUAL TO OR GREATER THAN HALF THE LANE WIDTH, THEN THE PAVEMENT WIDTH FOR THE SURFACE

AT THE DISCRETION OF THE OWNER, WHEN TRENCH PARALLELS CENTERLINE OF ROADWAY AND WIDTH IS 

STANDARD DRAWING S27.4.

FOR PATCH SIZES, TRENCH WIDTHS AND PAVEMENT WIDTHS, SEE PAVEMENT WIDTH SCHEDULE ON

PAVEMENT REPAIRS/REPLACEMENT SHALL BE THERMALLY BONDED WITH THE EXISTING ASPHALT EDGES.3.

TYPICAL ASPHALT PAVEMENT 

REPLACEMENT TYPE "I"

LENOIR CITY STREETS

11/22/24
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(TYP.)

MIN. 6" 
(TYP.)

MIN. 6" 

&
 

V
A

R
IA

B
L
E

3
'-

0
"
 

M
IN
.

SERVICE PIPE

MAIN LINE OR

AGGREGATE BASE

6" MIN. MINERAL
5

SURFACE COURSE

2" (MIN.) ASPHALT
1B

REPAIRS AND MANHOLES (SEE NOTE 1)

    OPEN CUTS FOR TRENCHES,

PRIMECOAT

BE SAW CUT

EXIST. SURFACE TO

EXIST. PAVEMENT

EXIST. BASE

TYPICAL ASPHALT PAVEMENT 

REPLACEMENT TYPE "II"

OPEN CUT PARKING AREAS

&  DRIVEWAY CROSSING S27.2

4

W

IN SECTION 02221

MATERIAL AS SPECIFIED

"CRUSHED STONE" BACKFILL 

SECTION 02221

MATERIAL AS SPECIFIED IN

"CRUSHED STONE" BEDDING

NOTES:

1.

2.

STANDARD DRAWING S27.4.

FOR PATCH SIZES, TRENCH WIDTHS AND PAVEMENT WIDTHS, SEE PAVEMENT WIDTH SCHEDULE ON

PAVEMENT REPAIRS/REPLACEMENT SHALL BE THERMALLY BONDED WITH THE EXISTING ASPHALT EDGES.3.

BE FOR AN OVERLAY OF THE ENTIRE LANE OR ROADWAY WIDTH.

EQUAL TO OR GREATER THAN HALF THE LANE OR ROADWAY WIDTH, THEN THE PAVEMENT WIDTH SHALL

AT THE DISCRETION OF THE OWNER, WHEN TRENCH PARALLELS CENTERLINE OF ROADWAY AND WIDTH IS 

11/22/24
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V
A

R
IE

S

D
E

P
T

H

EXIST. BASE

EXIST. PAVEMENT

BE SAW CUT

EXIST. SURFACE TO

PRIMECOAT

TACK COAT

SERVICE PIPE

MAIN LINE OR

NOTES:

1.

MANHOLES (SEE NOTE 1)

TRENCHES, REPAIRS AND

OPEN CUTS FOR

TDOT 411D COURSE

MINIMUM 1-1/4" OF 

TDOT BM-2

MINIMUM 3-1/2" 

6" (MIN.) 

BASE GRADING D (PUG MIX)

AGGREGATE TYPE A 

TDOT 303-01-MINERAL 

2.

3.

4.

5.

DIA.

PIPE

6" (MIN)/10" (MAX) 6" (MIN)/10" (MAX)

6"

TYP

12" MIN, 

TYP

12" MIN, 

S27.3

11/22/24
TYPICAL ASPHALT PAVEMENT

REPLACEMENT TYPE "III" 
TDOT ROADS

UTILITIES WITHIN HIGHWAY RIGHTS-OF-WAY, APPENDIX 8. 

TO BE REPAIRED IN ACCORDANCE WITH TDOT RULES AND REGULATIONS FOR ACCOMMODATING 

OR COVERED BY OVERLAY. 

CONTRACTOR/UTILITY RESPONSIBLE FOR REPLACEMENT OF ANY PAVEMENT MARKINGS DISTURBED 

EDGES TO BE TACKED WITH CRS-1 OR CRS-2. 

BEFORE TACK COAT APPLIED. 

EDGE TO BE SAWED WITH CONCRETE SAW TO A NEAT SQUARED EDGE AND BROOM CLEANED 

WIDTH. 

THEN THE SURFACE COURSE SHALL BE MILLED AND OVERLAID FOR THE ROADWAY ENTIRE LANE 

WHEN TRENCH PARALLELS CENTERLINE OF ROADWAY AND IS LOCATED INSIDE THE WHITE LINE, 
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BITUMINOUS SURFACING COURSE (ROADWAY) - SEE TECHNICAL SPECIFICATIONS

BITUMINOUS MATERIAL FOR TACK COAT (TC) (RATE - 0.02 GAL./SQ. YARD)

BITUMINOUS MATERIAL FOR PRIME COAT (PC) (RATE - 0.35 GAL./SQ. YARD)

MINERAL AGGREGATE BASE @ MIN. 6" DEEP TYPE "A" BASE, GRADING "D"

1.

2.

3.

4.

5.

SEE TECHNICAL SPECIFICATIONS

BITUMINOUS BINDER COURSE (ROADWAY) @ MIN. 3-1/2" THICK - 307 B -

PAVEMENT SCHEDULE

B. 411E (T.D.O.T. STD. OR MODIFIED)

A. 411E (MODIFIED)

S27.4

PAVEMENT SCHEDULE AND 

PAVEMENT

WIDTH SCHEDULE

TO INVERT (FEET)

DEPTH FROM SURFACE

TRENCH (INCHES)

WIDTH OF
WIDTH (INCHES)

PAVEMENT PATCH

SIZE OF PATCH (FEET)

MANHOLES

12.1 AND UP

8.1 TO 12.0

4.1 TO 8.0

4.0

WIDTH + 12" (A)

WIDTH + 12"

WIDTH + 12"

WIDTH + 12"

16 X 16 (A)

16 X 16

14 X 14

12 X 12

PAVEMENT WIDTH SCHEDULE

PIPE DIAMETER + 42"

PIPE DIAMETER + 42"

PIPE DIAMETER + 36"

PIPE DIAMETER + 18"

NOTES:

1. PAVEMENT DEPTHS SHOWN IN THE DETAILS ARE MINIMUM FOR THIS PROJECT,

BUT MAY BE INCREASED AT THE DIRECTION OF THE ENGINEER.

2. ROADWAYS AND HIGHWAYS SHALL HAVE SURFACE COURSE PLACED AND HEAT BLENDED

AND SEALED TO EXISTING PAVEMENT TO PRODUCE A SMOOTH/SEALED SURFACE.  MEANS, 

METHODS AND EQUIPMENT SHALL BE SUBMITTED AND APPROVED BY THE ENGINEER 

PRIOR TO BEGINNING WORK ON THE PROJECT.

(A) MAXIMUM PAVEMENT WIDTH AND/OR SIZE FOR ANY DEPTH OF TRENCH.

(B) PAVEMENTS SHALL BE MADE IN STRICT ACCORDANCE WITH SECTION 02610.

11/22/24
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PLAN

STREAM

TOE OF

BANK

TOP OF 

PIPE

CASING

STEEL

SEWER MAIN

PROPOSED

COFFER DAM

SAND BAG

C
 
S
T
R

E
A

M
L

S28.1

DIAMETER+18"

CASING PIPE

WIDTH OF RIP RAP:

EROSION CONTROL, TYP

TEMPORARY SILT FENCE

AND S28.3

DRAWING S28.2 

SEE NOTE 3,

SEE NOTE 1 

NOTES:

1.

S28.2 AND S28.3)

COLLAR (SEE DRAWING 

CONCRETE SEEPAGE

STREAM BANKS (REFER TO DRAWING S28.3). 

(REFER TO DRAWING S28.2). FOR STREAMS IN HIGH FLOW, USE RIP RAP TO STABILIZE THE 

FOR STREAMS IN LOW FLOW, USE EROSION CONTROL MATTING TO STABILIZE THE STREAM BANKS 

TYPICAL OPEN CUT 
STREAM CROSSING (PLAN)

11/22/24
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NOTES:

S28.2

1.

2.

3.

4.

5.

5' (MIN) 5' (MIN)

ELEV.

WATER

COVER

3' MIN.

GRADE

EXISTING

LIMITS OF STREAM CROSSING

BANK, TYP

TOP OF

SUBSTRATE

NATURAL

RESTORE 

1.5' 1.5'

MATTING

CONTROL

EROSION 

TYPICAL OPEN CUT 
STREAM CROSSING

FOR LOW FLOW

11/22/24

PIPE

CASING 

STEEL 
8" (MIN)

(TYP OF 2)

EACH WAY

O.C., EACH FACE,

#4 REBAR @ 12"

SEEPAGE COLLAR,

4'x4' CONCRETE

(SEE S9)

SPACERS, TYP.

STEEL CASING 

STANDARD STAINLESS

6.

THE SEEPAGE COLLAR SHALL NOT ENCASE A PIPE JOINT. 

SHALL BE RESTORED IN SUCH A WAY THAT REPLICATES THE NATURAL SUBSTRATE OF THE STREAM. 

(ANY DIMENSION GREATER THAN 2 INCHES), CLODS, DEBRIS, OR FROZEN LUMPS. THE STREAM BED 

TRENCH BACKFILL SHALL BE MATERIAL EXCAVATED FROM THE TRENCH, FREE FROM LARGE STONES 

MATTING HAS COMPLETE SOIL CONTACT. 

ENSURE SUBGRADE IS READY FOR PLACEMENT OF THE EROSION CONTROL MATTING AND THAT THE 

INSTALL PER WRITTEN MANUFACTURER'S SPECIFICATIONS.

EROSION CONTROL MATTING SHALL BE WESTERN EXCELSIOR EXCEL CC-4AN (ALL NATURAL) OR EQUAL. 

DAMS. COST TO BE INCLUDED IN OTHER ITEMS OF CONSTRUCTION.

LINED DIVERSION CHANNEL WITH SAND BAG BERM, DIVERSION PIPE INLET, OR IN SOME CASES, COFFER 

ACCOMPLISHED DURING LOW FLOW CONDITIONS. THIS SHALL BE ACCOMPLISHED BY THE USE OF FLUMES, 

ANY EXCAVATION OF THE STREAM CHANNEL AREA SHALL BE SEPARATED FROM FLOWING WATER, AND 

CREEK AND REPEAT.

ONE-HALF OF CREEK CROSSING, BACKFILL, THEN RE-LOCATE SAND BAG BERM TO OPPOSITE SIDE OF

OF PROPOSED SANITARY SEWER LINE ACROSS STREAMS AS SHOWN ON THE PROJECT PLANS. PERFORM

BY THE TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION) FOR OPEN CUT INSTALLATION

CONTRACTOR TO INSTALL SAND BAG BERM (OR OTHER METHOD TO DIVERT STREAM FLOW AS APPROVED

RESOURCE ALTERATION (GENERAL) PERMIT FOR UTILITY LINE CROSSINGS OF STREAMS.

ACCORDANCE WITH THE TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION AQUATIC

CONTRACTOR SHALL PERFORM PROPOSED SANITARY SEWER LINE CROSSING OF STREAMS IN STRICT

7.

APPROVED BY: DRAWN BY:

DRAWING NUMBER:

Scale:

Date:

TELEPHONE 844.687.5282

LCUB FMA NTS

7698 CREEKWOOD PARK BLVD. 

LENOIR CITY, TN 37772



NOTES:

S28.3

1.

2.

3.

4.

5.

11/22/24

PIPE

CASING 

STEEL 
8" (MIN)

(TYP OF 2)

EACH WAY

O.C., EACH FACE,

#4 REBAR @ 12"

SEEPAGE COLLAR,

4'x4' CONCRETE

(SEE S9)

SPACERS, TYP.

STEEL CASING 

STANDARD STAINLESS

5' (MIN) 5' (MIN)

ELEV.

WATER

GRADE

EXISTING

LIMITS OF STREAM CROSSING

BANK, TYP

TOP OF

(18" MIN)

THICKNESS

RIP-RAP LAYER

DIA. STONE)

(D50 = 12" 

RIP-RAP

SUBSTRATE

NATURAL

RESTORE 

(6" MIN)

FILTER

GRANULAR 

COVER

3' MIN.

6.

TYPICAL OPEN CUT 
STREAM CROSSING

FOR HIGH FLOW

7. THE SEEPAGE COLLAR SHALL NOT ENCASE A PIPE JOINT.

ALL RIP-RAP SHALL BE HAND PLACED IN A MANNER TO MINIMIZE VOIDS. 

INCH (18") THICK LAYER OF RIP-RAP OR RIVER ROCK WITH D50 SIZE OF TWELVE (12") INCHES. 

SHALL CONSIST OF A SIX-INCH (6") GRANULAR FILTER MADE OF CLEAN #57 STONE UNDER AN EIGHTEEN-

TO WITHIN TWENTY-FOUR (24") INCHES OF EXISTING GRADE. THE TOP TWENTY-FOUR (24") INCHES 

LARGE STONES (ANY DIMENSION GREATER THAN (2") INCHES), CLODS, DEBRIS, OR FROZEN LUMPS UP 

TRENCH BACKFILL IN STREAM BANKS SHALL BE MATERIAL EXCAVATED FROM THE TRENCH, FREE FROM 

THAT REPLICATES THE NATURAL SUBSTRATE OF THE STREAM. 

TRENCH BACKFILL IN STREAM BED SHALL BE MATERIAL EXCAVATED FROM THE TRENCH IN SUCH A WAY 

COFFER DAMS. COST TO BE INCLUDED IN OTHER ITEMS OF CONSTRUCTION.

FLUMES, LINED DIVERSION CHANNEL WITH SAND BAG BERM, DIVERSION PIPE INLET, OR IN SOME CASES,

ACCOMPLISHED DURING LOW FLOW CONDITIONS.  THIS SHALL BE ACCOMPLISHED BY THE USE OF

ANY EXCAVATION OF THE STREAM CHANNEL AREA SHALL BE SEPARATED FROM FLOWING WATER, AND

CREEK AND REPEAT.

ONE-HALF OF CREEK CROSSING, BACKFILL, THEN RE-LOCATE SAND BAG BERM TO OPPOSITE SIDE OF

OF PROPOSED SANITARY SEWER LINE ACROSS STREAMS AS SHOWN ON THE PROJECT PLANS. PERFORM

BY THE TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION) FOR OPEN CUT INSTALLATION

CONTRACTOR TO INSTALL SAND BAG BERM (OR OTHER METHOD TO DIVERT STREAM FLOW AS APPROVED

RESOURCE ALTERATION (GENERAL) PERMIT FOR UTILITY LINE CROSSINGS OF STREAMS.

ACCORDANCE WITH THE TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION AQUATIC

CONTRACTOR SHALL PERFORM PROPOSED SANITARY SEWER LINE CROSSING OF STREAMS IN STRICT
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07/30/21

SILT FENCE

6
"

2
4
" 
-
 
2
6
"

2
"

MIN.

6"

FLOW

M
IN
.

4
8
" 

M
IN
.

2
0
" 

M
IN
.

TRENCH

BOTTOM OF

STEEL POST

WOOD OR

100 FT. OF LENGTH

OF 18 POSTS PER

SPACING USE MINIMUM

6' (MAX.) POST

NOTES:

1. 

2. 

3. 

4. 

NOTE 4

SEE

FASTENERS PER POST.

1" MIN. DEPTH. 5 MIN.

LARGE HEADED NAILS,

USE WIDE STAPLES OR

U - SECTION)

(MIN.) STEEL POST (STD. OR

LENGTH 48" OR 1.33 LB./FT.

2"x2" (MIN.) HARDWOOD POST

5. 

6. 

FABRIC

FILTER CLOTH

GROUND

EXIST.

COMPACTED SOIL

BACKFILL W/

FABRIC

FILTER CLOTH

TURN LAST 7 TO 10 FEET OF SILT FENCE UPHILL.

DRAINAGE CHANNEL.

POST SPACING SHALL BE 4 FEET MAXIMUM WITHIN A

STEEP OR LONG SLOPES TO IMPOUND STORMWATER RUNOFF.

PLACE SILT FENCE AT LEAST 5 TO 7 FEET AWAY FROM

LEGALLY DISPOSE OF REMOVED FENCE OFF-SITE.

APPLY SEED AND MULCH TO ALL DISTURBED AREAS.

THE SILT FENCE, BACKFILL TRENCH WITH TOPSOIL, AND

ONCE PERMANENT VEGETATION IS ESTABLISHED, REMOVE

THE MANUFACTURER TO SUPPORT THE GEOTEXTILE FABRIC.

BUILT-IN REINFORCED STRUCTURE AS RECOMMENDED BY

SILT FENCE SHALL HAVE AN APPROVED BACKING OR A

ACCORDANCE WITH THE MANUFACTURERS SPECIFICATIONS.

SILT FENCE SHALL BE PRE-ASSEMBLED AND INSTALLED IN

SECTION

ELEVATION

EXIST. GROUND

S29
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07/30/21

R

R

SIDE VIEW

WID
TH
 =
 W

DEPTH = D

1.

GRATE

INLET

OPENING

CURB

RESTRAINT

EXPANSION

(IF APPLICABLE)

CURB DEFLECTOR

STRUCTURE

CONCRETE

PIPE

DISCHARGE

OVERFLOW

DUMP LOOPS

SILTSACK

LENGTH = L

NOTES:

REMOVE ONCE PERMANENT VEGETATION IS ESTABLISHED.

SEDIMENT LADEN RUNOFF.

PAVED AREAS WHERE THERE IS A POTENTIAL FOR RECEIVING

OR EQUIVALENT, FOR USE ON STORM STRUCTURES LOCATED IN

THE INLET SEDIMENT CONTROL DEVICE SHALL BE SILTSACK,

2.

TYP

1" REBAR,

INLET SEDIMENT 

CONTROL DEVICE
S30
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07/30/21

TEMPORARY ROCK 

CHECK DAM

2:1 MAX2:1 MAX

OF RIPRAP CHECK DAM

STONE ON UPSTREAM FACE

OPTIONAL: TDOT #1 OR #2

INTO KEYED CHANNEL.

FILTER FABRIC ON GRADE OR

STAKE OR STAPLE GEOTEXTILE

PROFILE

CHANNEL BY 6" 

OPTIONAL: KEY INTO

INTO KEYED CHANNEL.

FILTER FABRIC ON GRADE OR

STAKE OR STAPLE GEOTEXTILE

(BOTH SIDES)

TO PREVENT EROSION

LARGER STONES AT EDGE

SAME ELEVATION, TYP

SECTION

SPACINGDOWNSTREAM CHECK DAM

ELEVATION OF THE TOP OF

DAM SHALL BE AT, OR ABOVE,

BOTTOM OF UPSTREAM CHECK

1.   

2.   

NOTES:

CHANNEL BY 6" 

OPTIONAL: KEY INTO

FLOW
SLOPE

DOWNSTREAM

HEIGHT ON

3' MAXIMUM

WEIR HEIGHT

6" MINIMUM OVERFLOW

THE TENNESSEE EROSION & SEDIMENT CONTROL HANDBOOK.

CONSTRUCT, MAINTAIN, AND REMOVE IN ACCORDANCE WITH

(8 OUNCE NON-WOVEN) BY PROPEX OR EQUAL.

GEOTEXTILE SEPARATION FABRIC SHALL BE GEOTEX 801

2"-3" MINIMUM DIAMETER RIPRAP

S31
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S32.1

NOTES:

1. 

PLAN

HATCH

24"x24" ALUMINUM

STEPS

MANHOLE

STANDARD

WITH FLAT TOP

CONCRETE MANHOLE

4' DIAMETER PRECAST

A

S33.2

(SEE NOTES)

LASER FLOW METER

2.

11/22/24

BOOT (A-LOK), TYP

WATERTIGHT NEOPRENE 

FLOW

SEWER MASTER METER
DETAIL (PLAN)

GRAVITY

3.

PROTECTIVE FALL/SAFETY GRATING (RETRO-GRATE SERIES X OR APPROVED EQUAL).

LIFTING SPRING MECHANISM, AND REMOVABLE SQUARE KEY WRENCH. HATCH SHALL INCLUDE 

ALUMINUM CHANNEL WITH RECESSED ANCHORS, STAINLESS STEEL HARDWARE, STAINLESS STEEL 

APPROVED EQUAL, AND SHALL INCLUDE 1/4" ALUMINUM DIAMOND PATTERN COVER, 1/4" 

ALUMINUM HATCH SHALL BE SINGLE-LEAF ACCESS DOOR AS MANUFACTURED BY "HALLIDAY" OR 

CALIBRATION/VALIDATION.

LCUB SHALL BE GRANTED ACCESS TO FLOW METER AT ANY TIME FOR MAINTENANCE, 

INSTALL FLOW METER IN STRICT ACCORDANCE WITH WRITTEN MANUFACTURER'S INSTRUCTIONS. 

BY "TELEDYNE ISCO" OR APPROVED EQUAL.

VELOCITY TECHNOLOGY AND NON-CONTACT ULTRASONIC LEVEL TECHNOLOGY AS MANUFACTURED 

LASER FLOW METER SHALL BE A LASERFLOW MODEL 2160 WITH NON-CONTACT LASER DOPPLER 

4.
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HATCH

24"x24" ALUMINUM

S32.2

WITH FLAT TOP 

CONCRETE MANHOLE

4' DIAMETER PRECAST

FINISH GRADE

FLOW

BOOT (A-LOK), TYP

WATERTIGHT NOPRENE

NOTES - S33.1)

METER (SEE 

LASER FLOW 

A

S33.1
SECTION 

11/22/24
SEWER MASTER METER

DETAIL (SECTION)
GRAVITY

TOP OF MANHOLE

FRAME AND MOUNT TO

FOR METER ON UNISTRUT

MOUNT CONTROL PANEL

SURFACE)

EACH LIFT TO PROVIDE A FIRM, UNYIELDING 

STONE BEDDING (MECHANICALLY COMPACT 

MINIMUM OF 6" T.D.O.T. NO. 57 CRUSHED 
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11/22/24

S33

SUPPORT

CONCRETE PIPE

SUBGRADE

COMPACTED

FINISH GRADE

NOTES:

BENEATH BLOCKS

CRUSHED STONE

4" (MIN.) COMPACTED

1. 

WITH FLAT TOP

CONCRETE MANHOLE

4' DIAMETER PRECAST

4
2
"
 
(

M
IN
.)

1
' 
(

M
IN
)

2. 

(6 REQUIRED)

BENEATH MANHOLE BASE

SOLID CONCRETE BLOCKS 

MANHOLE STEPS

HATCH (SEE NOTE 3)

24"x24" ALUMINUM

1
6
"

TOP OF MANHOLE

FRAME AND MOUNT TO

FOR METER ON UNISTRUT

MOUNT CONTROL PANEL

OVER FORCE MAIN, TYP

ARCH MANHOLE BASE

INSTALL FLOW METER IN STRICT ACCORDANCE WITH WRITTEN MANUFACTURER'S INSTRUCTIONS. 

METER (SEE NOTE 1)

ULTRASONIC FLOW 

3.

FORCE MAIN

10" PVC

MONITORING AS MANUFACTURED BY "FLEXIM" OR APPROVED EQUAL (CONSULT OWNER FOR OTHER FORCE MAIN SIZES).

ULTRASONIC FLOW METER SHALL BE A FLUXUS MODEL 721 WD WITH NON-INVASIVE FLOW AND TEMPERATURE 

HATCH SHALL INCLUDE PROTECTIVE FALL/SAFETY GRATING (RETRO-GRATE SERIES X OR APPROVED EQUAL).

STAINLESS STEEL HARDWARE, STAINLESS STEEL LIFTING SPRING MECHANISM, AND REMOVABLE SQUARE KEY WRENCH. 

AND SHALL INCLUDE 1/4" ALUMINUM DIAMOND PATTERN COVER, 1/4" ALUMINUM CHANNEL WITH RECESSED ANCHORS, 

ALUMINUM HATCH SHALL BE SINGLE-LEAF ACCESS DOOR AS MANUFACTURED BY "HALLIDAY" OR APPROVED EQUAL, 

4. LCUB SHALL BE GRANTED ACCESS TO FLOW METER AT ANY TIME FOR MAINTENANCE, CALIBRATION/VALIDATION.

MODEL NUMBER AND FLOW METER PARTICULARS MAY DIFFER FOR DIFFERENT FORCE MAIN SIZE/MATERIAL. 5.

SEWER MASTER METER DETAIL
(FORCE MAIN)
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GENERAL SEWER NOTES

S34

LCUB GENERAL NOTES TO BE INCLUDED ON THE SANITARY SEWER DRAWINGS:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

11/22/24

22.

 

ASSOCIATED EASEMENT DOCUMENTSG.

APPROVED STAFF

VERIFIED GIS DATA COLLECTED BY LCUB-F.

CCTV FOR NEW GRAVITY WASTEWATER MAINSE.

RPR TESTING REPORTSD.

CONSTRUCTION PHOTOSC.

RPR DAILY REPORTSB.

RECORD DRAWINGS A.

OWNERSHIP OF NEW FACILITIES AS FOLLOWS:

THE OWNER/DEVELOPER PRIOR TO LCUB ACCEPTING   

ALL PROJECT CLOSEOUT DOCUMENTS MUST BE PROVIDED BY 

OWNER/DEVELOPER.

SHALL BE REIMBURSED BY THE PROPERTY    

AND GENERAL ENGINEERING SERVICES DURING CONSTRUCTION 

ALL COSTS INCURRED BY LCUB FOR PROJECT-RELATED RPR 

ACCEPTED BY LCUB. 

DESIGNATED RPR OVERSIGHT AND APPROVAL SHALL NOT BE 

AS DESIGNATED BY LCUB. WORK PERFORMED WITHOUT 

OBSERVED BY A RESIDENT PROJECT REPRESENTATIVE (RPR) 

ALL CONSTRUCTION AND TESTING ACTIVITIES MUST BE 

PUMP STATIONS.

PRE-APPROVED BY LCUB SHALL BE SUBMERSIBLE FLYGT 

ALL WASTEWATER PUMP STATIONS REQUIRED AND 

MAINTAINED BY LCUB.

PUMPS SHALL BE PRIVATE AND WILL NOT BE OWNED NOR 

ALL LOW PRESSURE WASTEWATER GRINDER PUMPS/BASEMENT 

LOWEST OF THE TWO ADJACENT MANHOLES.

SHALL BE A MINIMUM OF 6" ABOVE THE TOP OF THE 

WASTEWATER LATERAL DISCHARGE (MAIN FLOOR ELEVATION) 

SERVICE LOCATION UNTIL BUILDING CONNECTION IS MADE.

EXTEND 3 FEET ABOVE FINISHED GRADE TO MARK SEWER 

AS MANUFACTURED BY PLASTIC TRENDS (G 1006) AND 

SERVICE LATERAL CLEANOUT SHALL BE A 2-WAY CLEANOUT 

CONNECTION.

SHALL BE USED FOR SINGLE FAMILY RESIDENTIAL 

INCREASER BUSHING -ECCENTRIC (PART NUMBER 32642) 

UNLESS FIELD VERIFIED BY THE ENGINEER. A 6"x4" 

TO PROPERTY LINE AND INSTALLED AT MINIMUM 1% SLOPE 

ALL SERVICE LATERALS SHALL BE 6" DIAMETER FROM MAIN 

WASTEWATER DEPARTMENT STANDARDS (CURRENT EDITION).

SHALL BE IN ACCORDANCE WITH LCUB WATER AND 

WASTEWATER LINE MATERIALS, INSTALLATION AND TESTING 

ACTIVITIES BEGINNING. 

CONTRACTOR PRIOR TO ANY UTILITIES CONSTRUCTION 

WITH LCUB REPRESENTATIVES, DESIGN ENGINEER, AND UTILITY 

A PRE-CONSTRUCTION CONFERENCE SHALL BE CONDUCTED 

DETAILS.

DEPARTMENT (CURRENT EDITION) SPECIFICATIONS AND 

THE LENOIR CITY UTILITIES BOARD WATER AND WASTEWATER 

ALL WORK TO BE PERFORMED WILL BE IN ACCORDANCE WITH 

23.

DESIGN OR WORK PERFORMED.

BE RESPONSIBLE FOR ALL ASSOCIATED COSTS RELATED TO 

BUILDING, PAVING, ETC. PARCEL OWNER/DEVELOPER SHALL 

DUE TO AREA DISTURBANCE OR SITE CONSTRUCTION, 

SOIL, AGE, OR FUTURE CONDITIONS OF PARCEL/PROPERTY 

UPGRADE, AND/OR REALIGNMENT BASED ON ANALYSIS, DEPTH, 

REPLACEMENT, LARGER DIAMETER PIPE SIZE, PIPE MATERIAL 

LCUB RESERVES THE RIGHT TO REQUIRE INFRASTRUCTURE 

350 DUCTILE IRON PIPE WITH PROTECTO 401 LINING. 

PARKING LOTS, AND OTHER PAVED AREAS SHALL BE CLASS 

ALL PIPING UNDER ROADWAYS, DRIVEWAYS, SIDEWALKS, 

CONSERVATION DESIGN CRITERIA/STANDARD SPECIFICATIONS.

TENNESSEE DEPARTMENT OF ENVIRONMENT AND 

POINT OF SERVICE SHALL MEET ALL LOCAL AND/OR 

BY LCUB. INFRASTRUCTURE LOCATED ON PRIVATE SIDE OF 

SPECIFICATIONS TO POINT OF SERVICE LOCATION DESIGNATED 

UTILITY INFRASTRUCTURE SHALL MEET LCUB STANDARD 

PROJECT HAS BEGUN.

ALLOWED OR APPROVED AFTER CONSTRUCTION OF A 

BEGINNING OF THE PROJECT. NO RE-PHASING WILL BE 

P.E., LCUB, AND TDEC STAMPS ARE APPLIED AT THE 

DEVELOPMENT PHASING SHALL BE APPROVED ONLY BEFORE 

NECESSARY. 

ADDITIONAL REQUIREMENTS AND CERTIFICATIONS AS 

AND RELATED AMENDMENTS THERETO. LCUB MAY REQUIRE 

REQUIRED BY THE CONTRACTOR'S LICENSING ACT OF 1994 

"MU" CLASSIFICATION IN THE STATE OF TENNESSEE AS 

ALL CONTRACTORS SHALL BE LICENSED CONTRACTORS WITH 

ONECALL, ETC.

UTILITIES AS INDICATED BY DRAWING, GIS, TENNESSEE 

CONTRACTOR SHALL FIELD VERIFY AND POTHOLE ALL 

BE SIGNED AND FURNISHED PRIOR TO START OF PROJECT.

LINE THAT FALLS INSIDE/OUTSIDE OF THE PROPERTY SHALL 

RIGHT-OF-WAYS AND EASEMENTS NEEDED FOR THE SEWER 

DEVELOPMENT.

LCUB STANDARD SPECIFICATIONS FOR THE NEW 

6-INCH SERVICE LINES, AND 6-INCH 2-WAY CLEANOUT PER 

RESPONSIBLE FOR INSTALLING ALL 6-INCH SEWER TAPS, 

DEVELOPER (OWNER) AND/OR CONTRACTOR SHALL BE 

JOINT QUALITY PIPE.

DEPTH SHALL REQUIRE WATER LINE AND/OR MECHANICAL 

SANITARY SEWER SERVICES WHICH ARE OVER 12 FEET 

SANITARY SEWER SERVICES TO DEPTH OF 12 FEET. ANY 

RESPONSIBLE FOR INSTALLING MINIMUM SDR 35 PIPE FOR 

DEVELOPER (OWNER) AND/OR CONTRACTOR SHALL BE 

OR PRIVATE LOW PRESSURE SEWER SERVICE LINES.

SHALL NOT OWN NOR MAINTAIN INDIVIDUAL GRINDER PUMPS 

DESIRES TO UTILIZE GRAVITY SEWER WHERE FEASIBLE AND 

SYSTEM AND UNDER SPECIAL CIRCUMSTANCES.  LCUB 

IN CERTAIN AREAS OF THE LCUB SEWER COLLECTION 

LOW PRESSURE SEWER SYSTEMS SHALL ONLY BE APPROVED 

EXISTING/FUTURE HYDRAULIC SEWER CAPACITY.

CAPACITY TO THE NEW DEVELOPMENT AND MAINTAIN 

IMPROVEMENTS REQUIRED TO PROVIDE HYDRAULIC SEWER 

RESPONSIBLE FOR ANY EXISTING SEWER COLLECTION SYSTEM 

DEVELOPER (OWNER) AND/OR CONTRACTOR SHALL BE 

RECEIVED IN FULL.

SERVICE SHALL NOT BE MADE LIVE UNTIL PAYMENT IS 

BE DUE FROM DEVELOPER AT THAT TIME.  WASTEWATER 

AT THE END OF EACH PROJECT PHASE AND PAYMENT SHALL 

RESERVE, SPECIAL ASSESSMENT, ETC. AND SHALL BE BILLED 

SHALL INCLUDE, BUT NOT LIMITED TO, TAPS, CAPITAL 

ASSOCIATED WASTEWATER FEES FOR DEVELOPMENT PROJECTS 

 

BLASTING NOT PERMITTED.

24.
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INDIVIDUAL PUMP SYSTEM

16

ALARM 120 VOLT, SINGLE POLE, 20 AMP2. 

PUMP 240 VOLT, 2 POLE, 15 AMP1.

THE PROPOSED CONTROL PANEL.

SPECIFIED ELECTRICAL CIRCUITS TO THE LOCATION OF 

THE PROPERTY OWNER SHALL PROVIDE THE FOLLOWING 

10

1

13
11

14

15

3

2

5 6

8

17

4

7
9

18

12

1.

2.

3.

4.

5.

6.

11/22/24

BACKFILL EXCAVATION WITH GRAVEL UP TO DISCHARGE (OUTLET) AND GRAVITY (INLET) LINES (NOT SHOWN FOR CLARITY).20.

NO PERMANENT OBSTRUCTIONS PERMITTED WITHIN 6-FT OF PUMP OR DISCHARGE LINE.19.

REQUIRED TO LIFT TANK AFTER BALLAST HAS BEEN ATTACHED (4 PLACES, EVENLY SPACED AROUND TANK.18.

CONDUIT - 1" OR 1 1/4" PVC TO BURY DEPTH REQUIRED BY LOCAL CODE.17.

AWAY FROM ACCESS WAY.FINISH GRADE - GRADE LINE TO BE 1" TO 4" BELOW THE REMOVABLE COVER, AND SLOPE16.

BEDDING MATERIAL - 6" MINIMUM DEEP, ROUNDED AGGREGATE.15.

     APPROVED EQUAL. (3/8" DIA, 5" LENGTH, 5935-LB PULLOUT)

SECURE BASIN TO ANCHOR USING EIGHT (8) RED HEAD TRUEBOLT WEDGE ANCHORS (WS-3580) OR 14.2.

370 LBS (2.5 CU FT) PER FOOT OF TOTAL STATION HEIGHT IS REQUIRED TO PREVENT TANK FROM FLOATING.14.1.

PRECAST CONCRETE ANCHOR (ANTI-FLOTATION BASE).14.

REFER TO LCUB STANDARD DRAWINGS S26.8 - S26.11 FOR SERVICE JUNCTION AND CONTINUATION TO FORCE MAIN.13.3.

TRACER WIRE REQUIRED FROM FORCE MAIN SEWER TO PUMP.13.2.

2" SCH-40 PVC CASING REQUIRED UNDER DRIVEWAYS AND SIDEWALKS.13.1.

DISCHARGE LINE - 1 1/4" NOMINAL PIPE SIZE, SEE SPECS FOR MATERIAL REQUIREMENTS.13.

HDPE x STAINLESS STEEL TRANSITION (FUSED  x  M THREAD). POLYCAM SERIES 710HD, SDR-11, OR APPROVED EQUAL.12.

STAINLESS STEEL FLEXIBLE CONNECTION (M x F IP THREADED), AS PROVIDED BY LCUB.11.

DISCHARGE OUTLET - 1 1/4" FEMALE PIPE THREAD.10.

GRAVITY SERVICE LINE - 4" SCH. 40 PVC PIPE & FITTINGS.9.

WET WELL VENT - 2.0" TANK VENT, SUPPLIED BY FACTORY IN UNITS WITH ACCESS WAYS.8.

INLET - 4" EPDM GROMMET (4.5" OD). FOR GRAVITY SERVICE LINE.7.

THE HOMEOWNER OF A POTENTIAL MALFUNCTION. VISUAL DEVICES SHOULD BE PLACED IN VERY CONSPICUOUS LOCATIONS.

ALARM DEVICE - EVERY INSTALLATION IS TO HAVE A VISUAL AND AUDIBLE ALARM DEVICE IN A NEMA 4X PANEL TO ALERT 6.

LOCATE ACCORDING TO LOCAL CODES.

DISCONNECT PANEL - RAINPROOF (NEMA) 4X ENCLOSURE EQUIPPED WITH CIRCUIT BREAKERS OF DISCONNECT SWITCH. 5.

POWER AND ALARM LEAD - CIRCUITS TO BE INSTALLED IN ACCORDANCE WITH LOCAL CODES.4.

ELECTRICAL QUICK DISCONNECT - LEAD FROM PUMP CORE TERMINATES HERE.3.

ACCESS WAY COVER - FURNISHED WITH PADLOCK.2.

GRINDER PUMP BASIN - HIGH DENSITY POLYETHYLENE (HDPE).1.

P1

  

CONDITION.

CLEAN-UP AND RESTORE PROPERTY TO ORIGINAL 

TEST SYSTEM.

OPEN BALL VALVE AT THE SERVICE CONNECTION AND

WIRING OF CONTROL PANEL.

HOUSE TO THE E-ONE PUMP STATION AND COMPLETE

CONNECT GRAVITY SEWER SERVICE LATERAL FROM THE

FROM THE E-ONE PUMP STATION TO SERVICE CONNECTION.

INSTALL 1-1/4" PRESSURE SEWER SERVICE LATERAL

BY LCUB.

TO THE SIDE OF THE HOUSE AT LOCATION DESIGNATED 

LOCATION AS WELL AS THE DISCONNECT PANEL 

INSTALL  E-ONE  PUMP STATION AT DESIGNATED 

ROUTING OF PRESSURE SEWER SERVICE LATERAL.

BEST LOCATION TO INSTALL E-ONE PUMP STATION AND 

EXAMINE PROPERTY WITH LCUB RPR TO DETERMINE 

STEPS BY THE CONTRACTOR:

INDIVIDUAL PUMP SYSTEM SHALL INCLUDE THE FOLLOWING

CITY UTILITIES BOARD (LCUB). INSTALLATION OF THE

APPROVED BY THE ENGINEER, AND INSPECTED BY LENOIR

MAINS AND SERVICE CONNECTIONS HAVE BEEN INSTALLED,

SHALL COMMENCE AFTER THE PRESSURE SEWER

THE INSTALLATION OF THE INDIVIDUAL PUMP SYSTEM

PRIVATE OWNED
E/ONE MODEL DH071

GRINDER PUMP REQUIREMENTS 

APPROVED BY: DRAWN BY:
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DEPTH PER LOCAL CODE

1" SCH 80 CONDUIT

PUMP (32 FEET)

PURCHASED WITH

DIRECT BURIAL LINE 

(NO FITTINGS)

INTO GROMMET 

CONDUIT STRAIGHT 

CONNECT 1" 

5
'-

0
"
 
(

M
IN
)

5
'-

6
"
 
(

M
A

X
)

1" SCH 80 CONDUIT

1/2" MAX.

DETAIL A

SEE DETAIL A

(DIRECT BURIAL LINE)

POWER SUPPLY

TO ALERT THE HOMEOWNER OF POTENTIAL MALFUNCTION.

EVERY INSTALLATION IS TO HAVE AN ALARM DEVICE 

TO OPERATE BREAKER.

LOCATION SUCH THAT LCUB HAS CLEAR ACCESS IN ORDER

ELECTRICAL BOX. BREAKER SHALL BE INSTALLED AT A

W/ GROUND LOCATED IN THE HOMEOWNER'S 

A 30 AMP DOUBLE POLE BREAKER WITH 10-3 WIRE 

POWER SUPPLY TO ALARM DEVICE SHALL BE FED BY 

11/22/24

NOTES:

1.

P2

FOR WIRING DIAGRAMS.

SEE DETAILS P3 AND P4 

PRIVATE OWNED
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GRINDER PUMP STATION
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PRIVATE OWNED
E/ONE GRINDER PUMP STATION

SIMPLEX 240 VOLT 
WIRING DIAGRAM
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