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18. Trace wire/test stations: incidental to water main.



SECTION 02713 

1.02 Submittals: 
A. Valve and hydrant drawings: 

1. Division 1 submittals
B. Connection to existing water line: 

1. Detail for each: approval required
C. Service line witnesses: 

1. Curb stop box and chamber: report on record drawings
D. Water line witnesses: 

1. End of water line: report on record drawings
2. Fitting for future extension: report on record drawings
3. Fitting for future extension: report on record drawings

E. Flushing, pressure, leakage, and chlorination procedures: 
1. Equipment, materials, and method: approval required

F. Field Information required: 
1. Type of pipe, material list
2. Valve box witnessed for all line valve
3. Stopbox witnessed to each lot’s property corner
4. Tap location witness in cul-de-sacs and all other abnormal locations
5. Bend witness
6. Hydrant detail
7. Any and all changes from proposed plan

G. As-Built Requirements 
Design engineering is to provide: 
1) “Preliminary “As-Builts”:

a) 2 paper copies of completed “preliminary” as-builts for Township review and
approval and transfer of Township inspector field information. Township will contact
design regarding needs and acceptance of.

2) Final “As-Builts” filing requirements:
a) 1 paper copy of final
b) 1 flash drive of “As-Builts”, entire project

1.03 Job Conditions: 
A. Interrupting water service: 

1. Existing valve operation: by owner’s employees only
2. Contamination of existing water system: prevent

B. Scheduling: 
1. Service line installation: after testing of water line
2. Clean-up: promptly following backfilling operations

PART 2 – PRODUCTS 
2.01 Materials: 

A. General: all materials shall be American or Canadian made unless otherwise allowed in the 
Project Technical Specifications 

B. Water Line Pipe: 
1. General: any of the following materials except where specific materials are indicated on

the drawings or in the Project Technical Specifications
2. Ductile iron: ANSI/AWWA C151/A21.51

a. Thickness: ANSI/AWWA C150/A21.50, Class 52
3. Plastic (PVC): AWWA C900, AWWA C905 and AWWA C909

a. Outside diameter: identical to outside diameter of cast iron and ductile iron pipe.
b. Color: blue
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c. Pressure rating or dimension ratio (DR): 

(1) 6 thru 10 inch – AWWA C900 or C909: pressure rating 200 pounds per square 
inch (psi) or 150 psi, DR 14 or 18 

(2) 12 inch – AWWA C909: pressure rating 200 psi or 150 psi 
(3) 16 inch and larger – AWWA C905/C909: DR 18 or 14 
(4) “NSF-PW” with SDR rating 18 or less stamped on pipe 

C. Hydrant lead: 
1. Anchoring coupling and pipe: 

a. Ductile iron: ANSI/AWWA C151/A21.51 
(1) Thickness: ANSI/AWWA C150/A21.50, Class 52 
(2) Clow Corporation #F-1211, #F-1215, #F-1216 or equal 

b.  Swivel 90 degrees elbow: 

(1) GLOW F-1218 Anchoring Elbow 
(2) Tyler 5-197 Swivel x Swivel ELL 

c. On a permanent dead end needs 20’ of ductile iron and to be the same size or the main 
line layed. 

D. Service Line Pipe: 

1. Copper ASTM B-88, Type K, annealed and soft temper 
E. Water Line Valve: 

1. Gate valve: (open right) 
a. “Flowmaster” resilient  wedge, EJIW NSA/AWWA C515, C509 

b.  “Metroseal” 250 Resilient Gate, U.S. Pipe, C509, USPO Series Resilient Wedge 
2. Butterfly: AWWA C504, Class 150B, cast iron short body, cast iron disc, worm gear or 

traveling nut operator for direct burial; Henry Pratt Company, Groundhog or equal 

F. Service Line Valve: 
1. Coproation stop: 

a. 1 inch size flared: Ford Meter Box Company, Inc. F600 or equal 
b. 1 ½ inch and 2 inch compression: Ford Meter Box Company Inc., FB1000 compression 

fitting with CTS pack joint 
2. Curb Stop 

a. 1 inch flared: Ford Meter Box Company Inc., FB600 or equal 
b. 1 ½ & 2 inch compression: Ford Meter Box Company Inc., B44-666-NL, B44-777-NL 

or equal. 
3. Curb Box Lock 

a. The Vadle Curb Box Lock or equal.  
G. Valve Box: 

1. Gate and butterfly valves 
a. Standard: cast iron, screw type; Tyler Pipe 6860 Series, Item D or equal. 

(1) Lid: imprinted with the word WATER 
H. Curb Box: 

1. Standard: cast iron, screw type; Tyler Pipe 6500 Series, Item 95-E, or equal 

I. Hydrant: 
1. Standard: AWWA C502, 5 inch size, 2-2 ½ inch hose nozzles and 1-4 ½ inch pumper 

nozzle; EJIW 5-BR model 250, hydrant #55425D WITHOUT EAR CHAINS 
J. Valve Chamber and Access Structure: 

1. Concrete: Class B, DIVISION 3 CAST-IN-PLACE CONCRETE 
2. Grade ring: ASTM C478 
3. Wall section: Precast; ASTM C478 

a. Joint: Rubber O-ring: ASTM C443 
4. Concrete base: Precast 
5. Mortar: ASTM C270, Type S 
6. Chamber steps: 

a. Plastic: Reinforced with 3/8 inch steel rod and dimensioned as cast iron. 
7. Chamber and access structure casting: EJIW 1045, Type C Cover or equal. 

a. Cover: Imprinted with the word WATER 
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8. Expansion joint material: fiber or cellular, asphalt sealed with bituminous mastic. 
K. Service Saddle: 

1. Standard: single  or double  strap with AWWA C800 threads 
a. Ductile iron, cast iron and asbestos-cement water line 

(1) 6 and 8 inch pipe: Ford Meter Box Company, Inc. Styles 101B or 202B or equal. 

(2) 12 inch and larger pipe: Ford Meter Box Company, Inc. Style 202B, or equal 
b.  Plastic pipe: 

(1) 6 and 8 inch pipe: Ford Meter Box Company, Inc. Styles 101BS or 202BS, or 
equal. 

(2) 12 inch and larger pipe: Ford Meter Box Company, Inc. Style 202BS, or equal. 

L. Fitting: 
1. Ductile iron and plastic water line: 

a. Cast iron: ANSIA/WWA C110. 
(1) Pressure rating 3 thru 12 inch, 250 pounds per square inch (psi); 14 inch and 

larger, 150 psi 

b.  Ductile iron: ANSI/AWWA C110 
(1) Pressure rating: 3 thru 12 inch, 350 psi; 14 inch and larger, 250 psi 

2. Copper service line: ASTM B-88 
M. Cement Lining: 

1. Cast iron and ductile iron water line pipe and fittings: ANSIA/WWA C104/A21.4 
N. Joints: 

1. Water line pipe: 
a. Ductile iron: 

(1) Mechanical: ANSIA/ WWA C111/A21.11 (2) Push-on: ANSIA/WWA 
C111/A21.11 

b.  Plastic: 
(1) Bell and spigot with elastomeric gasket: AWWA C900. 

2. Hydrant lead: Mechanical anchoring. 
3. Service line pipe: 1 inch Flared, 1 ½ & 2 inch compression; ASTM B-88. 

4. Water line valve: 
a. Gate: Mechanical 
b.  Butterfly: Mechanical 

5. Hydrant auxiliary valve: 
a. Gate: Mechanical. 

6. Service line valve: 
a. Corporation stop: Threaded; AWWA C800. 
b.  Curb stop: Flared; ASTM B-88. 

7. Service saddle: Threaded; AWWA C800. 
8. Fittings: Mechanical with EBAA IRON INC “MEGALUG” following gland. SERIES 

19MJ00 for C909. 
9. Restrained In-Line pipe joints, EBAA IRON INC SERIES 1900 for C909 & C900 
10. Bolting. MJ T Bolts shall be corrosion – resistant, high strength low alloy steel that 

conforms to ANSI/AWWA C111/A21.11. The bolts shall have a baked on Teflon, 
Xyland, PTFE or Fluorocarbon – Blue coating 

O. Polyethylene Encasement: 
1. Tubing: ANSIA/WWA C105 Class C. 
2. Closing Tape: 2 inch wide Poly Ken #900 and Scotchwrap #50 

P. Miscellaneous Concrete 
1. Class B, DIVISION 3 CAST-IN-PLACE CONCRETE 
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Q. Witness marker: 
1. Wood stake: Full 2x2 green oak or 2x4 wolmanized

R. Geotextile filter fabric: 
1. Valve box wrapping: nonwoven

S. Trace Wire/Test Stations 
1. A tracer wire shall be placed with PVC/HDPE pipe installation

a. The tracer wire shall be #12 AWG high strength locater wire with a minimum break
load of 1150 lbs.

b. Protective coating shall be minimum of 45 mil. High Molecular Weight, High
Density Polyethylene (HMW-HDPE)

c. Wire connectors shall be watertight and shall provide for electrical continuity.
2. Test station

a. Copperhead Lite Duty LD14*TP-ADJ Test Station or approved equal shall be
supplied at ground level near the hydrant and shall be colored blue.

b. Tracer wire shall terminate at a test station at every hydrant or as directed by the
Township.

PART 3 – EXECUTION 
3.01 Preparation: 

A. Alignment and grade: 
1. Deviations: Notify engineer and obtain instructions where there is a grade discrepancy or

an obstruction not shown on drawings
2. Depth of water line: surface to centerline of water line – 5 feet – 9 inches
3. High points in water line: locate at services and hydrants

B. Bedding: 
1. Method: Article 3.05 Schedules
2. Bedding Area backfill: Division 2 excavation and backfill for underground utilities
3. Bearing: support entire length of pipe barrel evenly

C. Cleaning pipe and fittings: 
1. General: Interior free of reign material and joint surfaces free of lumps and blisters.
2. Exterior free of any foreign material prior to poly wrap

3.02 Installation: 
A. Laying pipe: 

1. General:
a. Contamination protection: prevent entrance of foreign material; plug water tight

where left unattended
b. Placement: pipe length and bedding as a unit in a frost-free, dry trench
c. Special supports and saddles: Article 3.05 Schedules

2. Joint deflection: manufacturer’s recommendations
3. Water line through casting:

a. Pull water through casing on wooden skids as recommended by manufacturer
(1) Skids: hick enough to prevent water line joints from contacting casing and

notched so that straps or wires do not contact casing 
(2) Lubricating: casing or skids 

b. Fill void between casing and water with granular material and plug ends of casing
with masonry

B. Cutting pipe: 
1. Plastic: power or hand saw
2. Ductile iron: power saw
3. Asbestos-cement: power or hand saw
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C. Jointing: 
1. Mechanical: 

a. Lubricating: vegetable soap 
b. Bolting: Tighten evenly to 75 to 90 pounds 

2. Push-on: 
a. Lubricating: manufacturer’s recommendations 
b. Beveling: shape to manufacturer’s recommendations 

3. Bell and spigot (plastic): 
a. Lubricating: spigot end only, manufacturer’s recommendations 

4. In-line restraint to be predetermined at plan review, adjustments may be determined in 
field by Township inspectors. Article 3.05 Schedules (replaces existing details.) 

D. Setting curb stop, valve, box, and hydrant: 
1. Locations: Article 3.05 Schedules 
2. Curb stop and valve: plumb with curb box lock 
3. Curb box: plumb with curb box lock 
4. Valve box: 

a. Positioning: center and plumb over operating nut 
(1) Sand infiltration protection: wrap around and under with 4 ounce per square yard 

geotextile filter fabric. Tape joints of fabric 

b. Lid: 
(1) Permanent pavement and lawn areas: finished grade 
(2) Aggregate areas: 4 to 6 inches below finished grade 
(3) Nonpavement and nonlawn areas: finished grade 

5. Hydrant: all materials to be assembled and installed by contractor as part of hydrant or 
hydrant extension pay items 

a. Connection: with auxiliary valve. 
(1) Minimum 2 feet – 6 inches from auxiliary valve 

b. Positioning: plumb with pumper nozzle facing street and nozzle centerline 20 inches 
above finished grade (remove ear chains) 

c. Shoe (base) 5/8” stone bedding, weep hole protection required 
E. Chamber and access structure: 

1. General: Article 3.05 Schedules 
2. Concrete base: on a minimum of 4 inches of pea gravel with full and even bearing 
3. Grade rings: full mortar bed, tooled 
4. Wall section: fill joint completely with mortar and trowel 
5. Casting setting: 

a. Permanent pavement and lawn areas: finished grade 
b. Aggregate areas: 4 to 6 inches below finished grade 

(1) Protect casing with an 8 mil thick polyethylene sheet before covering with 
aggregate 

c. Nonpavement and nonlawn areas: finished grade 
F. Connection: 

1. Existing water line 
a. General: 

(1) Dimension: may require special fitting 
(2) Temporary support: provide. 
(3) Disinfection: swab pipe, valves and fittings with 4 percent chlorine solution 

b. Pressure off: install solid or cutting-in sleeve 
c. Pressure on: install tapping sleeve or tapping valve 
d. Salvaged materials: deliver to owner’s storage yard 

2. Service line: 
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a. Line and grade:
(1) Alignment: right angles to street line
(2) Minimum depth: same as for water line

b. Tapping: 45 degrees above center and provide horizontal loop at corporation stop
c. Maximum tap sizes: Listed in Table, Article 3.05 Schedules

G. Polyethylene Encasement: 
1. Install around cast iron and ductile iron water line and appurtenances and tape seams

H. Witness marker: 
1. Dimensions:

a. Section: 2x2 full green oak or 2x4 wolmanized
2. Locations:

a. End of service line and water line: extended vertically from end to 3 feet above
finished grade

b. Valve box, valve chamber, curb box and bend: extend from 3 feet below to 3 feet
above finished grade

I. Trace Wire/Test Stations 
1. Refer to Division 4, Section 04000 Trace Wire Specifications

3.03 QUALITY CONTROL: 
A. Testing and inspection: 

1. General:
a. Observation: by engineer
b. Completion: Before connecting to existing water line
c. Notification: Pretest and then arrange with engineer for inspection and test
d. Required water: provide

2. Electrical continuity: test ductile iron water line for continuity and repair breaks
3. Pressure:

a. Conditions: Air and air-water methods of applying pressure prohibited
b. Procedure: Article 1.02 Submittals

(1) Fill system slowly, expel air to high points and apply pressure
c. Range: 140 to 150 pounds per square inch at lowest elevation
d. Duration: 1 hour minimum and until completion of inspection
e. Corrections: Repair defects, visible leaks and repeat test until acceptable

4. Leakage:
a. Sequence: following pressure test
b. Procedure: Article 1.02 submittals
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a. Standpipe requirements (minimum): 
(1) 4 thru 8 inch pipe: 2 inch diameter pipe, valve, and fittings 
(2) 10 thru 24 inch pipe: 4 inch diameter pipe, valve, and fittings 

b. Minimum velocity: 3 ½ feet per second 
B. Chlorination: 

1. Conditions: 
a. Observation: by engineer 
b. Required water: provide 
c. Chlorine gas: prohibited 

2. Sequence: following flushing 
3. Procedure: Article 1.02 Submittals 

a. Inject chlorine solution at constant rate to produce chlorine concentration of 50 to 
100 parts per million (ppm) residual free chlorine in water line, operate valves, and 
clear line of residual chlorine after retention period. 

4. Retention period: 16 to 24 hours for 50 ppm and 8 to 12 hours for 100 ppm. 
a. Discharge of 10 ppm or higher of chlorinated water to sanitary sewer is to be 

governed by Georgetown Township, and approved by Grandville Treatment Plant 
Operations in writing prior to discharge. 

b. Discharge of 10 ppm or higher of chlorinated water to ground water or storm sewer 
must be neutralized to less than .5 ppm thru an approved de-chlorination device. 

5. Sampling and delivery of sample to testing laboratory: required 
6. Corrections: Re-chlorinate sections not meeting DEQ bacteriological requirements 

 
3.05 SCHEDULES: 

A. Standard details: 
1. Methods of bedding pipe 
2. Special supports for underground utilities 
3. Pipe saddles 
4. Typical hydrant and valve locations 
5. Standard gate valve chamber 
6. Standard 12” to 24” butterfly valve chamber 
7. Fabric/poly encasement of valve and box 
8. Access structure 

B. Tables: 
1. Maximum tap sizes 
2. Deleted 
3. Pipe restraint schedule 
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3.05 SCHEDULES: MAXIMUM TAP SIZE 

         Pipe Size and Maximum Tap Size in Inches 

  Type of Pipe (Type of Tap)         6  8    10     12   14   16    18    20    24 

  Cast Iron C1 22 (direct)        ¾    1    1¼      2     2     2       2     2      2 

  Ductile Iron C1 52 (direct)         1    1    1¼      2     2     2       2     2      2    

  Asbestos-Cement C1 150 (direct)     not allowed      1     1     1       1     1      1    

 PVC (direct)     not allowed 

 All Pipe (w/dbl strap service  

 saddle)           1½   2     2      2     2     2       2     2      2    











SECTION 02721 
 

B. Bedding: 
1. Method: Article 3.05 SCHEDULES 
2. Bedding Area backfill DIVISION 2EXCAVATION AND BACKFILL FOR 

UNDERGROUND UTILITIES 
3. Bearing: Support entire length of pipe barrel evenly 

C. Cleaning Pipe and Fittings” 
1. General: Interior free to foreign materials and joint surfaces free of lumps and blisters. 

3.02 INSTALLATION 

A. Laying Pipe: 
1. Direction: 

a. Concrete: Upstream with spigot or tongue end downstream 
b. Corrugated steel: Upstream 
c. Corrugated polyethylene: Upstream 

2. Joints: Smooth and clean 
3. Placement: Pipe length and bedding as a unit in a frost-free, dry trench 
4. Special supports and saddles: Article 3.05 SCHEDULES 
5. Storm sewer through casing: 

a. Pull storm sewer through casing on wooden skids as recommended by manufacturer. 
(1) Skids: Thick enough to prevent storm sewer joints from contacting casing and 

notched so that straps or wires do not contact casing. 
(2) Lubricating: Casing or skids. 

b. Fill void between casing and storm sewer with granular material and plug ends of casing 
with masonry. 

6. Termination: 
a. Plug: Pipe 6 thru 21 inch with standard disc. 
b. Bulkhead: Pipe 24 inch and larger with brick and mortar and ½ inch cement mortar 

outside. 
(1) 24 thru 36 inch: 4 inches thick 
(2) 39 thru 60 inch: 8 inches thick 
(3) 66 inch and larger: 12 inches thick. 

B. Cutting pipe: 
1. Concrete: Power saw 
2. Corrugated steel: Power saw 
3. Corrugated polyethylene: Saw. 

C. Jointing: 
1. Storm sewer pipe: 

a. Concrete: 
(1) Mortar: 

(a) Fill joint completely 
(b) Wipe and finish smooth the inside of 30 inch pipe and larger. 

(2) Rubber O-ring: 
(a) Lubricants: Manufacturer’s recommendations 
(b) Gasket position: Confirm 

b. Corrugated polyethylene: Securely band. 
c. Per OCRC specs, all joints to be fabric wrapped. 

2. SPU pipe: 
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15. DELETE 
16. Polyethylene encasement: incidental to pipe installation. 

a. Fittings, valves, etc. payment incidental to appurtenances. 
 
 

1.02 SUBMITTALS 
A. Test Specimens: 

1. DIVISION 1 SUBMITTALS AND QUALITY CONTROL 
B. Presence of Underground Utilities: 

1. Report 
C. Line and Grade Control: 

1. Method: specify 
D. Service Line Witnesses: 

1. Wye, tee, and marker at end of service line: Report on record drawings 
E. Leakage Test: 

1. Equipment, materials, and method: approval required. 
F. Video Records: 

1. DIVISION 1 SUBMITTALS 
G. As-Built Requirements 

a) Design engineering to provide: 
1. “Preliminary” As-Builts: 

(1) 2 paper copies (24”x36”) of completed “preliminary” as builts for Township 
review/approval and transfer of Township inspector field information. Township 
will contact design regarding needs/acceptance of. 

(2) “Final” As-Builts filing requirements: 
(a) 1 paper copies of final 
(b) 1 flash drive of “As-Builts”, entire project 

b) Field information required: 
1. Type of pipe 
2. Wye/location, measured from downstream manhole 
3. Length of lateral 
4. Main and property riser detail for each lateral 
5. Length of main, manhole to manhole 
6. All lateral ends are to be witnessed to property corner irons 
Note: Pre-established inverts for both main line risers (MLR) and property line risers 
(PLR) are designated at the time of design. 

 
1.03 JOB CONDITIONS: 

A. Existing sanitary sewage collection system: 
a) Maintain operational 

B. Scheduling: 
a) Service line installation: as sanitary sewer installation progresses 
b) Clean-up: promptly following backfilling operations 
c) Televising interior of sanitary sewer: all sanitary sewer shall be televised after Jet-vac. 

i) Owner notification: at least 48 hours prior to commencing and tests are only 
acceptable if witnessed by owner or engineer 

C. Property line risers (PLR) required on all laterals 
 
PART 2 – PRODUCTS 
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2.01 MATERIALS: 

A. General: All materials shall be American or Canadian made unless otherwise allowed in the 
Project Technical Specifications 

B. Pipe: 
1. General: Any of the following materials except where specific materials are indicated on 

the Drawings or in the Project Technical Specifications 
a. Clay: ANSI/ASTM C700 
b. Ductile iron: ANSI/AWWA C151/A2.51. 
c. Deleted 

(1) Deleted 
(2) Deleted 

d. Plastic (ABS): ASTM D2751 
(1) Color: green or white 

e. Plastic composite (ABS and PVC): ASTM 2680 
(1) Color: green, white, or black 

f. Plastic (PVC): ANSI/ASTM D3034, Type I, Grade I and ASTM F679 
(1) Color: green or white 

C. Design classification: 
1. Strength: not less than listed in table, Article 3.05 Schedules 

D. Joints: 
1. Clay: ASTM C425 
2. Ductile iron: 

a. Mechanical: ANSI/AWWA C111/A21.11 
b. Push-on: ANSI/AWWA C151/A21.51 

3. Deleted 
4. Plastic (ABS): ASTM D2751 

a. Solvent cement or gasket except service line shall be solvent cement only. 
(1) Wye and bend at sewer main: solvent weld or gasketed. 

5. Plastic composite (ABS and PVC): ASTM D2680 
a. Solvent cement or gasket except service line shall be solvent cement only. 

(1) Wye and bend at sewer main: solvent weld or gasketed. 
6. Plastic (PVC): ASTM D3034 and ASTM F679 

a. Solvent cement or gasket except service line shall be solvent cement only. 
(1) Wye and bend at sewer main: solvent weld or gasketed. 

E. Manhole: 
1. Concrete: Class B, Division 3 cast-in-place concrete 
2. Grade ring: ASTM C478 
3. Wall section: 

a. Precast: ASTM C478 modified to C76 Class III, Wall B thickness or ASTM C76 
Class III 
(1) Joint: Rubber O-ring; ASTM C443 
(2) Pipe openings: Rubber boot and stainless steel bands or pipe joint cast in wall 

section 
b. Drop, integrally formed as part of base and sections 

(1) Article 3.05 schedules 
4. Concrete base: integrally precast with wall section 
5. Mortar: ASTM C270, Type S 
6. Manhole steps: 
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a. Plastic: reinforced with 3/8” steel rod and dimensioned as cast iron (East Jordan Iron 
Works 8509) 

b. To be aligned vertically above downstream outlet 
7. Manhole casting: 

a. Cover: Imprinted with the letter G.T. logo 
b. Vented: EJIW 1045, Type B cover or equal 
c. Standard: EJIW 1045, Type A cover or equal 
d. Watertight and bolt down: EJIW 1045 PT, areas outside of pavement 

F. Sanitary Lateral Cleanout: 
1. Pipe: Same material and strength classification as adjoining pipe 

a. Joint: Solvent weld only 
2. Plug, screw type 

a. Female adapter with raised plug 
3. Castings: sewer lids 

a. Non-paved areas EJIW 1566Z A Assembly 
b. Paved areas EJIW V8502 Assembly 

G. Wye, Tee, and Bend: 
1. Same material and strength classification as adjoining pipe. 

a. Exception: 45 degree bend at base of property line riser shall be SDR 26 or SDR 
23.5. 

H. Polyethylene Encasement: 
1. Tubing: ANSI/AWWA C105 Class C 
2. Closing tape: 2 inch wide Poly Ken #900 or Scotchwrap #50 

I. Miscellaneous Concrete: 
1. Class B, DIVISION 3 CAST-IN-PLACE CONCRETE 

J. Service Line Marker: 
1. Wood stake: Full 2x2 green oak or 2x4 wolmanized 

 
PART 3 – EXECUTION 
 
3.01 PREPARATION 

A. Alignment and Grade: 
1. Deviations: Notify ENGINEER and obtain instructions where there is a grade 

discrepancy or an obstruction not shown on the drawings. 
2. Line and grade control: By laser beam: 

a. Check points: At set-up point, 25 feet, 50 feet, 100 feet, and 100 foot points thereafter 
to the next set-up point. 

b. Projector advancement: Reset at each manhole. 
B. Bedding: 

1. Method: Article 3.05 SCHEDULES 
2. Bedding area backfill: DIVISION 2 EXCAVATION AND BACKFILL FOR 

UNDERGROUND UTILITIES 
3. Bearing: Support entire length of pipe barrel evenly. 

C. Cleaning Pipe and Fittings: 
1. General: Interior free of foreign material and joint surfaces free of lumps and blisters. 

D. Televising Interior of Sanitary Sewer: 
1. To be done after: 

a. Interior work is complete 
b. All final air and no-go testing has been observed by Georgetown inspector 
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c. All lines have been jet-vac’d and all jet vac operation is shutdown avoiding any 
disturbance/misread 

2. Test balls are to be removed after jet/vac operation, prior to televising. 
a. Swabbing after flushing: Not allowed. 

 
3.02 INSTALLATION 

A. Laying pipe: 
1. Direction: Upstream with spigot or tongue end downstream. 
2. Joints: Smooth and clean. 
3. Placement: Pipe length and bedding as a unit in frost-free, dry trench. 
4. Special supports and saddles: Article 3.05 SCHEDULES 
5. Sanitary sewer through casing: 

a. Pull sanitary sewer through casing on wooden skids as recommended by 
manufacturer. 

1. Skids: Thick enough to prevent sanitary sewer joints from contacting 
casing and notched so that straps or wires do not contact casing 

2. Lubricating: Casing or skids. 
b. Fill void between casing and sanitary sewer with grout or pea stone and plug ends of 

casing with masonry. 
6. Termination:  

a. Plug: Pipe 6 thru 21 inch with standard disc. 
b. Bulkhead: Pipe 24 inches and larger with brick and mortar and ½ inch mortar 

outside. 
1. 24 thru 36 inch: 4 inches thick 
2. 39 inch and larger: 8 inches thick 

B. Cutting pipe: 
1. Clay: Power saw. 
2. Ductile iron: Power saw. 
3. Reinforced concrete: Power saw. 
4. Plastic: Power or hand saw. 

C. Jointing: 
1. Solvents, adhesives, and lubricants: Manufacturer’s recommendations 
2. Gasket position: Confirm. 

D. Manhole: 
1. General: Article 3.05 SCHEDULES 
2. Concrete base: On a minimum of 4 inches of pea gravel with full and even bearing. 
3. Grade ring: Full mortar bed, tooled. 
4. Wall section: Fill joint completely with mortar and trowel. 
5. Casting setting: 

a. Article 3.05 SCHEDULES 
b. Permanent pavement: Finished grade. 
c. Aggregate areas: 4 to 6 inches below finished grade. 

1. Protect casting with an 8 mil thick polyethylene sheet before covering 
with aggregate. 

d. Nonpavement and lawn areas: Finished grade or as directed by OWNER. 
6. Compacted road gravel around casting setting, no poured concrete 

E. Connections: 
1. Existing sanitary sewage collection system: 

a. Structures: 
1. Article 3.05 SCHEDULES 
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2. Brick and block: Relay and repoint loose bricks and blocks. 
3. Precast and cast-in-place: By concrete coring or drilling machine: 

a. Install rubber boot sized for the type of pipe to be used. 
b. Sewer: Use same material as existing, to next structure. 

F. Corrosion Protection, Poly Wrap: 
1. All iron to be wrapped per Ductile Iron Pipe Research Association Specification. 

G. Service line: 
1. Line and grade: 

a. Alignment: Right angles to main line sewer unless otherwise directed by 
ENGINEER. 

b. Grade: Uniform rate, from connection or main riser to the property line but not 
less than 1 percent. 

c. Minimum depth: In general, the minimum depth of the service line at the street 
right-of-way line or the easement line shall be determined as follows: 

1. Standard house with basement:12 feet below first floor elevation 
2. Tri-level house: 4 feet below basement floor elevation 
3. House with walkout basement: 5 feet below basement floor elevation 
4. Commercial buildings, schools, churches, etc.: determined in the field by 

the ENGINEER 
5. Unimproved lot or parcel served by sanitary sewer: 10 feet below 

centerline of street 
6. Easement areas: as determined in the field by the ENGINEER. 
7. Property line riser not subject to above depth requirements 

d. Connection fitting: 
1. Location: by ENGINEER 
2. Wye, 45 degrees: all sanitary sewer 
3. Tee: Sanitary sewer 24 inch and larger 

e. Main riser: Article 3.05 SCHEDULES 
1. Allowed only where cover exceeds 12 feet at connection and minimum 

depth requirements can be maintained. 
f. Plugging: Standard plugs or caps securely blocked. 
g. Marker: 

1. Dimensions: 
a. Wood stake: Full 2x2 green oak or 2x4 wolmanized. 

2. Location: Extend vertically from end of service line to 3 feet above 
finished grade. 

h. Property line riser: Article 3.05 SCHEDULES 
i. Termination: At street right-of-way line or easement line unless otherwise directed by 

ENGINEER. 
 
3.03 QUALITY CONTROL: 

A. Testing and Inspection: 
1. General: 

a. Observation: By ENGINEER 
b. Notification: Clean and pretest, then arrange with ENGINEER for inspection 

and test. 
c. Completion: Final no-go and air test to be witnessed by Georgetown Township 

after castings have been raised thru first course of bit. 
2. Line and grade: Allowable tolerance between structures from proposed alignment. 

a. Line: 
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1. Pipe thru 36 inch: 0.20 foot. 
2. Pipe 39 inch and larger: 0.40 foot. 

b. Grade: 
1. Pipe thru 36 inch: 0.02 foot. 
2. Pipe thru 39 inch and larger: 0.05 foot. 

3. Plastic pipe deformation: 
a. General: Check with go, no-go gauge pulled through sanitary sewer. 
b. Gauge: 

1. Outside diameter: 95 percent of actual inside diameter of pipe. 
2. Manufacturer: Wartco, Inc. 9-arm deflector mandrel or approved equal. 

c. Schedule: Perform at least 30 days after backfilling operations and after gauge 
has been checked with proving ring. 

4. Leakage: 
a. General: 

1. Acceptable leakage after repairing visible leaks (air or water): 
a. Water: Less than 200 gallons per inch of pipe diameter per mile 

of pipe per 24 hours. 
b. Air: Holding time not less than that listed in table, Article 3.05 

SCHEDULES 
2. Manholes: Allowable leakage included as pipe of equal diameter. 
3. Corrections: Repair defects and repeat test until acceptable. 

b. Infiltration test (water): 
1. Conditions: Minimum groundwater depth 2 feet above crown of pipe at 

high point of collection system under test. 
2. Procedure: 

a. “V” notch weir: Install and maintain at low end of collection 
system under test. 

i. Leakage: Quantity of water measured with “V” notch 
weir. 

3. Televising: All pipe after groundwater table has returned to approximate 
level prior to dewatering operations. 

a. Repair all visible leaks by removing and replacing leakage 
sections(s) of pipe or, sealing with grout 

b. Retelevise entire length of sewer between manholes where 
observed leaks were repaired. 

c. Exfiltration test (water): 
1. Conditions: determine groundwater elevation 
2. Procedure: 

a. Filling: minimum 2 feet above crown of pipe at high point of 
collection system or 2 feet above groundwater elevation, 
whichever is higher. 

b. Supplying make-up water: measurable source. 
c. Leakage: quantity of water supplied to maintain level at 

beginning of test. 
d. Exfiltration test (air): 

1. Conditions: Determine groundwater elevation 
2. Procedure: 

a. Pressurizing system: Apply 4.0 pounds per square inch gauge 
(psig) above average groundwater head. Allow 2 minutes for 
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temperature stabilization. Adjust start pressure to 3.5 psig above 
groundwater head. 

b. Leakage (air loss): measure time interval for pressure to drop 1.0 
psig 

5. Depth of service line at termination excluding property line riser: to be pre-determined 
through engineering with adherence to Georgetown Township standards, invert elevation 
is to be recorded on as-builts  

 
3.04 ADJUST AND CLEAN 

A. General: 
1. Keep collection system clean as work progresses 

 
3.05 SCHEDULES 

A. Standard details: 
1. Line and grade control terminology 
2. Methods of bedding pipe 
3. Special supports for existing and underground utilities 
4. Pipe saddles 
5. Precast drop manhole 
6. Standard manhole 
7. External drop at existing manhole 
8. Standard tee manhole 
9. Water tight and bolt down manhole casting 
10. Plastic pipe construction to existing manhole 
11. Main risers 
12. Property line riser 
13. DELETE 

B. Tables: 
1. Sanitary sewage collection pipe, design classification 
2. Air test-holding time 

 
 
 

 
 













3.05 SCHEDULES
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EXTERNAL DROP  AT EXISTING MANHOLE













PIPE SIZE MATERIAL D1 D2 D3 D4

6 inch Clay
Extra 
Strength

Extra 
Strength

Extra 
Strength

Extra 
Strength

Ductile Iron 
Plastic (ABS) 
Plastic (PVC)

Class 52 
SDR 26 SDR 
26

Class 52 
SDR 26 SDR 
26

Class 52 
SDR 26 SDR 
26

Class 52 
SDR 23.5 
SDR 23.5

8-14 inch Clay
Extra 
Strength

Extra 
Strength

Extra 
Strength

Extra 
Strength

Ductile Iron 
Plastic 
Composite 
Plastic (PVC)

Class 52 
ASTM 
D2680      
SDR 26

Class 52 
ASTM 
D2680     
SDR 26

Class 53 
ASTM 
D2680      
SDR 26

Class 54 
ASTM 
D2680      
SDR 23.5

15 inch Clay
Extra 
Strength

Extra 
Strength

Extra 
Strength xxxx

Plastic 
Composite 
Plastic (PVC)

ASTM 
D2680    
SDR 26

ASTM 
D2680     
SDR 26

ASTM 
D2680     
SDR 26

ASTM 
D2680     
SDR 23.5

16-21 inch Clay
Extra 
Strength

Extra 
Strength

Extra 
Strength xxxx

Ductile Iron 
Plastic (PVC)

Class 52 
ASTM F679

Class 52 
ASTM F679

Class 54 
ASTM F679

Class 56 
ASTM F679

24 inch Clay
Extra 
Strength

Extra 
Strength

Extra 
Strength xxxx

Ductile Iron 
Plastic (PVC)

Class 52 
ASTM F679

Class 55 
ASTM F679

xxxx    
ASTM F679

xxxx    
ASTM F679

27-36 inch Clay
Extra 
Strength

Extra 
Strength

Extra 
Strength xxxx

Plastic (PVC) ASTM F679 ASTM F679 ASTM F679 ASTM F679

*D1 to 12' depth
D2 12' to 16' depth
D3 16' to 20' depth
D4 20' and over depth

Note: Creek and drain crossings should be CL53/54 DI with Epoxy Protection 401 interior.
Any DI interior that is not completely charged will create the atmosphere for corrosion.

DEPTH CLASSIFICATION*
SANITARY SEWAGE COLLECTION PIPE DESIGN CLASSIFICATION

SECTION 02722
3.05 SCHEDULES



3.
05

 S
ch

ed
ul

es



9. Trace wire/test stations. Incidental to force main



SECTION 02724 
 

 
A. General: All materials shall be American or Canadian made unless otherwise allowed in the 

Project Technical Specifications 
B. Pipe: 

1. General: Any of the following materials except where specific materials are indicated on 
the drawings or in the Project Technical Specifications. 

2. Ductile iron: ANSI/AWWA C151/A21.51 
a. Thickness: ANSI/AWWA C150/A21.50, Class 52 

3. Plastic (PVC): 
a. ASTM D2241: Standard dimension rate: 26 or 21 
b. AWWA C900: dimensions ratio: 18 or 14 
c. Color: white 

C. Anchoring Coupling and Pipe: 
1. Ductile iron: ANSI/AWWA C151/A21.51 

a. Thickness: ANSI/AWWA C150/A21.50, Class 52 
b. Clow Corporation #F-1211, #F-1215, #F1216 or equal 

D. Valve: 
1. Resilient wedge gate valve open right 
2. Air release: Multiplex Manufacturing Company, Crispin S20B with backflushing kit, or 

equal 
a. Inlet size: 2 inches 
b. Outlet size: ½ inch 
c. Orifice size: 5/16 inch 

3. Air and vacuum: Multiplex Manufacturing Company, Crispin S20AB with backflushing 
kit, or equal.  
a. Inlet size: 2 inches 
b. Outlet size: 2 inches 
c. Orifice size: 5/16 inch 

E. Valve Box: 
1. Gate valve: Ford Meter Box Company, Inc. B-22 series, or equal 
2. Lid: Imprinted with the word SEWER 

F. Fitting: 
1. Ductile iron and plastic pipe: 

a. Cast iron: ANSI/AWWA C110 
(1) Pressure rating: 3 thru 12 inch, 250 pounds per square inch (psi); 14 inch and 

larger, 150 psi 
b. Ductile iron: ANSI/AWWA C110 

(1) Pressure rating: 3 thru 12 inch, 350 psi; 14 inch and larger, 250 psi 
G. Cement Lining: 

1. Ductile iron pipe and cast iron and ductile iron fittings: ANSI/AWWA C104/A21.4 
H. Joints: 

1. Pipe 
a. Ductile iron: 

(1) Mechanical: ANSI/AWWA C111/A21.11 
(2) Push-on: ANSI/AWWA C111/A21.11 

b. Plastic: Rubber ring integral bell; ASTM D2241 and AWWA C900 
c. Restraint schedule: See water main specs 02713 “Products” 

2. Valve: 
a. Ductile iron pipe: mechanical 
b. Plastic pipe: mechanical 

3. Fittings: 
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a. Ductile iron pipe: mechanical 
b. Plastic pipe: mechanical 

I. Valve and Cleanout Chamber: 
1. Concrete: Class B, Division 3 Cast-in-Place concrete 
2. Brick: Concrete, ASTM C55, Grade S-II 
3. Grade ring: ASTM C478 
4. Wall section: precast, ASTM C478 

a. Joint: Rubber O-ring; ASTM C443 
5. Base slab: precast 
6. Mortar: ASTM C270, Type S 
7. Chamber steps: 

a. Deleted 
b. Plastic: reinforced with 3/8” steel rod and dimensioned as cast iron 

8. Chamber casting: 
a. Cover: imprinted with the GT logo sanitary 
b. Standard: EJIW 1045, Typ C cover 
c. Watertight and bolt down: EJIW 1045 PT 

J. Polyethylene Encasement: 
1. Tubing: ANSI/AWWA C105/A21.5 Class C 
2. Closing tape: 2 inch wide Poly Ken #900 and Scotchwrap #50 

K. Miscellaneous Concrete: 
1. Class B, Division 3 Cast-in-Place concrete 

L. Witness Marker: 
1. Wood sake: Full 2”x2” green oak or 2x4 wolmanized 

M. Trace Wire/Test Stations 
1. Tracer wire shall be placed with the pipe in the trench. 

a. The tracer wire shall be #12 AWG high strength locater wire with a minimum break 
load of 1150 lbs. 

b. Protective coating shall be minimum of 45 mil. High Molecular Weight, High 
Density Polyethylene (HMW-HDPE). 

c. Wire connectors shall be watertight and shall be provided for electrical continuity. 
2. The Marking Post shall be a Rhino TriViewTM Marking System post or approved equal 

with a test station similar to Rhino TriViewTM or approved equal shall be supplied at 
termination of tracer wire locations and shall be colored green and have Force Main 
labels. The post shall be buried per manufacturer’s recommendations. 

3. Tracer wire shall terminate at a marking post test station every 500 feet along the main 
line or as directed by the Township. 

 
PART 3 – EXECUTION 
3.01 PREPARATION 

A. Alignment and Grade: 
1. Deviations: Notify engineer and obtain instructions where there is a grade discrepancy or 

an obstruction not shown on drawings 
B. Bedding: 

1. Method: Article 3.05 SCHEDULES 
2. Bedding area backfill: DIVISION 2 EXCAVATION AND BACKFILL FOR 

UNDERGROUND UTILITIES 
3. Bearing: Support entire length of pipe barrel evenly 

C. Cleaning Pipe and Fittings: 
1. General: Interior free of foreign material and joint surfaces free of lumps and blisters 
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(2) Air release valve and air and vacuum valve: finished grade
c. Nonpavement and nonlawn areas: finished grade

F. Reaction Backing:
1. Placement: Article 3.04 SCHEDULES
2. Bearing area: Listed in Table, Article 3.04 SCHEDULES

G. Polyethylene Encasement:
1. Corrosive soils: install around ductile iron system and appurtenances and taped seams

H. Witness Marker:
1. Dimensions:

a. Section: full 2x2 green oak or 2x4 wolmanized 
2. Locations:

a. End of force line and pressure line: extend vertically from end to 3 feet above 
finished grade

b. Valve box, valve chamber, cleanout chamber, and bend: extend from 3 feet below to 
3 feet above finished grade

I. Trace Wire/Test Stations
1. Refer to Division 4, Section 0400, Trace Wire Specifications

3.03 QUALITY CONTROL
A. Testing and Inspection:

1. General:
a. Observation: by ENGINEER
b. Notification: Pretest and then arrange with ENGINEER for inspection and test
c. Required water: provide

2. Pressure:
a. Conditions: Air and air-water methods of applying pressure prohibited
b. Procedure: Article 1.02 SUBMITTALS

(1) Fill system slowly, expel air at high points and apply pressure
c. Range: 100 to 110 pounds per square inch at lowest elevation
d. Duration: 1 hour minimum and until completion of inspection
e. Inspection: examine system for leaks and movement
f. Corrections: repair defects, visible leaks and repeat test until acceptable

3. Leakage:
a. Sequence: following pressure test
b. Procedure: Article 1.02

(1) Filling: As in pressure test
(2) Supplying make-up water: measurable source
(3) Leakage: quantity of water supplied to maintain test pressure at beginning of test

c. Average test pressure: within pressure test range
d. Duration: 2 hours
e. Allowable: Less than;

L =SD P
148,000, where

L= allowable leakage, in gallons per hour (gph)
S= length of pipe tested, in feet
D= nominal pipe diameter, in inches
P= average test pressure, in pounds per square inch (psi) gauge
Note: Formula results in allowable leakage of 10.00 gallons per day per mile per inch 
nominal diameter at a pressure of 110 psi
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f. Corrections: Repair defects and repeat test until acceptable. 

 

3.04 SCHEDULES: 

A. Standard details: 

1. Methods of bedding pipe 

2. Special supports for underground utilities  

3. Pipe saddles 

4. Standard cleanout and chamber 

5. Standard valve and chamber 

6. Watertight and bolt down manhole casting 

7. Deleted 

8. Pipe restraint schedule 

a. Refer to schedule in Section 02713 
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TRACE WIRE/TEST STATION SPECIFICATIONS 

 

1.01 TEST STATION PRODUCTS 

 

1.02 SEWER/WATER UTILITY – TRACE WIRE SPECIFICATIONS 









Sanitary Force Main –  

M. Tracer Wire / Test Stations  

1. Tracer wire shall be placed with all pipe installation.  
a. The tracer wire shall be #12 AWG high strength locater wire with a minimum break load 

of 1150 lbs. 
b. A minimum of two (2) tracer wires shall be installed with the pipe in all construction 

cases, including open cut and horizontal directional drilling.  
c. Protective coating shall be minimum of 45 mil. High Molecular Weight, High Density 

Polyethylene (HMW-HDPE) 
d. The tracer wire shall be attached to the pipe (regardless of material type) at 

approximately five (5) foot intervals using tape or other suitable methods to assure that 
the wire is not dislocated during pipe installation and backfilling.  

2. Connectors  
a. All mainline tracer wires shall be interconnected at intersections, mainline tees, and 

mainline crosses. At tees, the three wires shall be joined using a single three-way 
SnakeBite Locking Connector (LSC1230C) or approved equal. At crosses, the four wires 
shall be joined using (2) LSC1230C three-way locking connectors (or approved equal) 
with a short jumper wire between them.  

b. Direct bury wire connectors shall include three-way lockable Copperhead SnakeBite 
Locking Connectors (LSC1230C), Copperhead Mainline-to-Service Connectors (3WB-01) 
or approved equals that are specifically manufactured for use in underground tracer 
wire installation. 

c. Connectors shall be dielectric silicone filled to seal out moisture and corrosion and shall 
be installed in a manner as to prevent any uninsulated wire exposure.  

d. Non-Locking, friction fit or taped connectors are prohibited.  
3. Marking Post and Test Station 

a. The Marking Post shall be Rhino TriViewTM Marking System post or approved equal 
with the Rhino TriView TM test station or approved equal.  

b. The Marking Post shall be colored green and have Force Main labels.  
c. The post shall be buried per manufacturer’s recommendations.  
d. Tracer wire shall be affixed to a marking post test station every 500 feet along the force 

main line or as directed by the township.  
e. Tracer wire shall be installed with 2 feet of slack on either side of all connection points. 
f. Marker posts shall be installed directly on top of the respective utility unless the utility is 

located entirely under a paved surface, in which the marker post shall be installed in the 
nearest unpaved right-of-way/easement with the location as determined by the 
township.   

4. Acceptance Testing 
a. The contractor shall complete continuity and conductivity testing of the tracer wire with 

the township present prior to final paving or acceptance of the system.  
b. At any areas in which conductivity and/or continuity are compromised, the contractor 

shall excavate, repair, and retest the tracer wire at no cost to the township.  
c. Conductivity testing shall involve using typical low frequency (512 HZ or similar) line 

locating equipment. 
 



Water Main –  

S. Tracer Wire / Test Stations  

1. Tracer wire shall be placed with all pipe installation.  
a. The tracer wire shall be #12 AWG high strength locater wire with a minimum break load 

of 1150 lbs. 
b. A minimum of two (2) tracer wires shall be installed with the pipe in all construction 

cases, including open cut and horizontal directional drilling.  
c. Protective coating shall be minimum of 45 mil. High Molecular Weight, High Density 

Polyethylene (HMW-HDPE) 
d. The tracer wire shall be attached to the pipe (regardless of material type) at 

approximately five (5) foot intervals using tape or other suitable methods to assure that 
the wire is not dislocated during pipe installation and backfilling.  

2. Connectors  
a. All mainline tracer wires shall be interconnected at intersections, mainline tees, and 

mainline crosses. At tees, the three wires shall be joined using a single three-way 
SnakeBite Locking Connector (LSC1230C) or approved equal. At crosses, the four wires 
shall be joined using (2) LSC1230C three-way locking connectors (or approved equal) 
with a short jumper wire between them.  

b. Direct bury wire connectors shall include three-way lockable Copperhead SnakeBite 
Locking Connectors (LSC1230C), Copperhead Mainline-to-Service Connectors (3WB-01) 
or approved equals that are specifically manufactured for use in underground tracer 
wire installation. 

c. Connectors shall be dielectric silicone filled to seal out moisture and corrosion and shall 
be installed in a manner as to prevent any uninsulated wire exposure.  

d. Non-Locking, friction fit or taped connectors are prohibited.  
3. Test Station 

a. Copperhead Lite Duty LD14*TP-ADJ Test Station or approved equal shall be shall be 
colored blue and supplied at ground level between the hydrant and the hydrant valve.  

b. Tracer wire shall be affixed to a test station at every hydrant or as directed by the 
Township.   

c. Tracer wire shall be installed with 2 feet of slack on either side of all connection points 
to the test station.   

4. Acceptance Testing 
a. The contractor shall complete continuity and conductivity testing of the tracer wire with 

the township present prior to final paving or acceptance of the system.  
b. At any areas in which conductivity and/or continuity are compromised, the contractor 

shall excavate, repair, and retest the tracer wire at no cost to the township.  
c. Conductivity testing shall involve using typical low frequency (512 HZ or similar) line 

locating equipment. 
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ELECTRONIC DRAWING FILES 

 

1.01 RECORD PLAN DIGITAL SUBMISSION REQUIREMENTS 
 



RECORD PLAN DIGITAL SUBMISSION REQUIREMENTS 

A. The engineer shall deliver their record plans in either AutoCAD (.dwg, .dxf) or Esri (Shapefile or File 
Geodatabase) format. Standard transfer media will be accepted. This media includes CD, DVD, email, 
ftp, online file sharing site or portable storage device.   

B.  The completed record plans at a minimum must contain all new and altered infrastructure including 
but not limited to water, storm and sewer mains, sanitary cleanouts,  sanitary sewer service lateral ends, 
sanitary manholes, water hydrants, water valves, and water curb stops as well as pertinent background 
location information such as back of curb, sidewalks, nearby structures and  existing utilities. It is not 
necessary to include background information such as logos or title blocks in the drawings.  

C.  The positional accuracy of all new structures including sanitary cleanouts, sanitary valves, sanitary air 
releases, sanitary sewer service lateral ends, sanitary sewer manholes, storm sewer manholes, storm 
sewer catch basins, storm sewer outfalls, water hydrants, water pipe bends, water fittings, water valves, 
and water curb stops shall not exceed 0.5’ horizontally and 0.1’ vertically from a structure’s constructed 
position.   If desired, the engineer may submit the X, Y, Z coordinates of these structures in a separate 
comma delimited text file. 

C.   Drawing files shall be submitted in the following coordinate system and datum:  

 Coordinate System: State Plane Michigan South 2113 
 Ellipsoid: GRS 80 
 Horizontal Datum: NAD 83 (2011) 
 Vertical Datum: NAVD 88 
 Geoid: Geoid 12 
 Units: International Feet 

ELECTRONIC PLOT FILES  

A. The engineer shall deliver one scanned or exported set of approved record plans in Adobe PDF 
format.  The record plan sets shall be complete and include the title sheet, plan/profile sheets, cross- 
sections, and details. Each individual sheet contained in the printed set of the drawings shall be included 
in the electronic submittal as a separate PDF document. The plan sheets shall be scanned or exported at 
a minimum of 300 dpi resolution to maintain legibility of each drawing. These drawings will assist in the 
process of performing quality control and quality assurance. The drawings will be reviewed for format 
and completeness.  

 B. Only drawings relevant to the project’s completion shall be included. For example, do not include 
“Bid Set” drawings in a record plan submittal. Also, do not include documents that would not normally 
be included in the set of imaged drawings.  

C. Include a label on the media or digital file indicating project name and number, consultant name, 
project manager and telephone number, type of submittal, subdivision name, date of submittal, and file 
format. 
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