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ALLGEI INC. 

March 6, 2015 

Mr. Ken Smith 
City Administrator 
City of Branson West 
P.O. Box 2229 
Branson West, MO 65737 

Re: Standard Specifications Revisions 
Branson West, MO 

Dear Mr. Smith: 

Enclosed are four (4) copies ofthe City's revised standard specifications. As requested, and required 
by the Missouri Department ofNatural Resources, the City's standard specifications have been reviewed and 
modified to insure they are in compliance with the revised Design Guide for Community Water Systems. 
Revisions to the document include the following: 

P.O. Box 2627 

1. Section 201-1 has been revised to add, "All pipes, fittings, and appurtenance shall contain less 
than 0.25 percent lead calculated by weighted average." 

2. Sections 201.1.3 and 201.1.3 .1 have been modified to state that water lines shall have the same 
pressure rating as the pipe used. 

3. Section 201.2.5.1 has been modified to say, "Each new service connection shall be individually 
metered." 

4. Section 201.3.1.2 has been changed to state that gate valves 14 inches and larger shall have a 
pressure rating of 150 psig. 

5. Sections 201.4.1 has been revised to add, "Embedment material diameter shall be no greater 
than Y2-inch for 4-inch diameter pipe, %-inch for 6 and 8-inch diameter pipe, and l-inch for pipe 
10-inches or greater in diameter, l-inch to No. 16 gradation as follows:" 

6. Sections 201.6.1 and 201.6.2 have been added to include tracer wire on all non-metal pipes. 

7. Section 202.2.4 has been revised to include, "The requirements for parallel installation and 
crossings apply to water mains and any existing or proposed line carrying non-potable fluids 
such as, but not limited to, drains, storm sewers, sanitary sewers, combined sewers, sewer 
service connections, and process waste or product lines." Sections 202.2.4.1, 202.2.4.2, 
202.2.4.5, and 202.2.4.6 have also been changed to include similar language as that or Section 
202.2.4. 

8. Section 202.3.1.1 has been completely rewritten to read, "Test pressure shall not be less than 
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1.25 times the stated anticipated maximum sustained working pressure of the pipeline measured 
at the highest elevation along the test section and not less than 1.50 times the stated sustained 
working pressure at the lowest elevation of the test section. The duration of the hydrostatic test 
shall be 2 hours." 

9. Section 202.3.1.3 has been changed to define leakage during testing. 

l 0. Section 202.3 .1.4 has been completely rewritten to read, "The pipe installation will be accepted 
if the leakage is less than or equal to that determined be the following formula: 

L=SD...JP 
148,000 

In which Lis the allowable leakage in gallons per hour; Sis the length of pipeline tested in 
feet; Dis the nominal diameter of the pipe in inches; and Pis the average test pressure 
during the leakage test, in pounds per square inch gauge. When testing against closed metal­
seated valves an additional leakage per closed valve of0.0078 gaVhr/in. or nominal valve 
size shall be allowed." 

11. Section 202.3.2.1 has added a table to show the amount of granules needed based on pipe 
diameter. 

12. Section 202.3.2.6 has been revised to include, "Prolonged chlorinated exposure to the pipe 
shall be avoided in order to prevent damage to the pipe lining or corrosion damage to the 
pipe. The environment to which the heavily chlorinated water is to be discharged shall be 
inspected. If the chlorinated discharge will cause damage to the environment, a neutralizing 
chemical shall be applied to the water to be wasted to thoroughly neutralize the residual 
chlorine. Where necessary, federal, state, or local regulatory agencies should be contacted to 
determine special provisions for the disposal of heavily chlorinated water." 

13. Section202.7.5.1 the following language has been added, "Adequate support and anchorage 
shall be provided on both sides of the stream." 

A copy of the revised standard specifications will also been sent to MDNR upon approval of the 
revisions by the City. Two (2) copies of the revised standard specifications contain a general, water, sewer, 
storm sewer, grading, street, and sidewalk divisions and two (2) copies contain only water and sewer divisions. 
Please review the standard specifications and choose which option is best for the City. 

If there are any questions or you need additional copies, please contact me. 

Very truly yours, 

ALLGEIER, MARTIN & ASSOCIATES, INC. 

,;41~~ -
Blake Watson, E.I. 

Enclosures 



INC. 

March 6, 2015 

Mr. Ken Smith 
City Administrator 
City ofBranson West 
P.O. Box 2229 
Branson, MO 65737 

Re: Standard Specifications Revisions 
Branson, MO 

Dear Mr. Smith, 

Enclosed are four (4) copies ofthe City's revised standard specifications. As requested, and 
required by the Missouri Department of Natural Resources, the City's standard specifications have been 
reviewed and modified to insure they are in compliance with the revised Department ofNatural Resources 
10 CSR 20-8 design guidelines. 

Revisions to the document include the following: 

P.O. Box 2627 

1. Section 101.1.1 has been revised to add, "All4" and 6" PVC service lateral pipe, fittings, and 
associated cleanouts shall be Schedule 40 PVC meeting all applicable testing and ASTM 
standards, latest revision, for Schedule 40 PVC pipe." 

2. Section 1 0 1.4.1. 7 has been revised to add, "In cases where water infiltration might be an issue, 
additional measures shall be taken to seal around the manhole casting. Specified manhole 
castings shall include a Uni-band, as manufactured by Infi-Shield, or approved equal." 

3. Section 101.4.2 has been modified to include meeting the requirements of ASTM C497 for 
precast concrete manholes. 

4. Sections 102.2.3.3 has been modified to state that when it is not possible to obtain vertical or 
horizontal separations, "either the sewer 9r water line shall be designed and constructed equal to 
water pipe or may be continuously encased or enclosed in a watertight carrier pipe or concrete. 
In each case the carrier pipe or encasement shall extend ten feet (1 0') on both sides of the 
crossing, measured perpendicular to the water main. The carrier pipe shall be materials 
approved by the City for use." 

5. Sections 102.2.4.1 and 102.2.4.2 shall be completely rewritten to match that of 10 CSR 20-
8.120(8). 

6. Section 1 02.3.2.1 has been revised to add "and exfiltration or infiltration test shall be performed 
with a minimum positive head of two feet." 
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7. Section 102.3.3 changed from an infiltration or exfiltration allowance of200 gallons per inch of 
pipe diameter per mile per day to 100 gallons per inch of pipe diameter per mile per day. 

8. Section 102.6.4 has been revised to add, "Stream crossing shall be in accordance with Section 
102-2 of this specification." 

A copy of the revised standard specifications will also been sent to MDNR upon approval of the 
revisions by the City. Two (2) copies of the revised standard specifications contain a general, water, sewer, 
storm sewer, grading, street, and sidewalk divisions and two (2) copies contain only water and sewer divisions. 
Please review the standard specifications and choose which option is best for the City. 

If there are any questions or you need additional copies, please contact me. 

Very tmly yours, 

ALLGEIER, MARTIN & ASSOCIATES, INC. 

M~ 
Blake Watson, E.I. 

Enclosures 
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DIVISION 100 
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SANITARY SEWER SYSTEMS ........................................................................................................... 100 

1 01 MATERIALS 

1 01-1 Gravity Sewer Pipe shall be PVC or Closed Profile PVC pipe conforming to the following 
specifications. 

101.1.1 PVC pipe shall be solid wall meeting the requirements of ASTM D3034, latest 
revision, with a minimum diameter of 8" and wall thickness SDR35 for sizes 8" 
thorough 15" being buried less than 12 feet and SDR26 for pipe buried 12 feet or 
greater; and meeting ASTM F-679 for 18" and larger. Pipe shall be extruded with 
one end to serve as a spigot end and the other as a bell end, with a gasket groove 
molded inside for retention of a rubber gasket used in making the joint. Standard 
laying lengths shall be 12.5' or 20'. All 4" and 6" PVC service lateral pipe, fittings, 
and associated cleanouts shall be Schedule 40 PVC meeting all applicable testing 
and ASTM standards, latest revision, for Schedule 40 PVC pipe. 

1 01.1.1.1 Drop Impact Test: Pipe shall withstand, without failure at 73°F, an 
impact of a falling missile (20 pounds Tup A) at the following levels, in accordance 
with ASTM D2444 latest revision: 

Nom. Size (") 

4 
6 
8 
10 or Larger 

Ft.-Lbs. 

150 
210 
210 
220 

1 01.1.1.2 Pipe Stiffness: Minimum pipe stiffness (F/delta-y) at 5% deflection 
shall be 46 PSI for all sizes when tested in accordance with ASTM D2412, latest 
revision. 

1 01.1.1.3 Flattening: There shall be no evidence of splitting, cracking, or 
breaking when a specimen of pipe, six-inches long, is flattened between parallel 
plates in a suitable press until the distance between the plates is forty percent of the 
outside diameter of the pipe. The rate of loading shall be uniform and such that the 
compression is completed within two to five minutes. 

101.1.2 Closed Profile PVC Gravity Sewer Pipe: Closed profile gravity sewer PVC pipe shall 
meet the requirements of ASTM F1803, latest revision. The pipe shall be 
manufactured with an integral bell and elastomeric seal joint conforming to ASTM 
D-3212. Gaskets shall be factory installed and chemically bonded to the bell end of 
the pipe. Gasket material shall conform to the requirements of ASTM F-477. The 
pipe and fittings shall be made from polyvinyl chloride compounds, which comply with 
the requirements for a minimum cell classification of 12364 as defined by ASTM 
D-1784. Shall be used when specified by the City and only for pipes 24" in diameter 
and larger. 

WP/BW1/spec/sewer 

1 01.1.2.1 Drop Impact Test: Pipe shall withstand, without failure at 73°F, an 
impact of a falling missile (30 pounds Tup B, flat plate holder B) to a level of 220 
ft-lbs, in accordance with ASTM D2444, latest revision. 

1 01.1.2.2 Pipe Stiffness: Minimum pipe stiffness (F/delta-y) at 5% deflection shall 
be 46 PSI for all sizes when tested in accordance with ASTM D2412, latest revision. 
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1 01.1.2.3 Flattening: There shall be no evidence of splitting, cracking, or breaking 
when a specimen of pipe, six-inches long, is flattened between parallel plates in a 
suitable press until the distance between the plates is forty percent of the outside 
diameter of the pipe. The rate of loading shall be uniform and such that the 
compression is completed within two to five minutes. 

1 01.1.2.4 Fusion Quality: There shall be no sign of flaking or disintegration when 
immersed in anhydrous acetone for 20 minutes as described in ASTM D2152. 

1 01.1.2.5 Air Tightness: Each length of pipe shall pass a factory 3.5 psi air test as 
described in ASTM F1803. 

101-2 Pressure Sewer Pipe: Pipe for pressure sewers shall be either PVC or ductile iron. 

101.2.1 PVC pipe for pressure sewer lines shall be solid wall meeting the requirements of 
ASTM D2241, latest revision, with minimum wall thickness SDR 21 (Class 200). 
Thicker wall pipe may be required for certain pressure applications, as determined by 
the City. Pipe shall have an integral bell with a locked-in, solid cross section 
elastomeric gasket that meets the requirements of ASTM F477, latest revision. 
Provisions must be made for contraction and expansion at each rubber ring bell and 
spigot joint. Pipe shall be made from clean, virgin, NSF approved PVC material 
conforming to ASTM D1784, latest revision. 

1 01.2.1.1 SDR 21 pipe shall be suitable for use at maximum hydrostatic 
pressures of 200 PSI at 73°F. 

1 01 .2.1 .2 Physical and Chemical Tests: Pipe shall meet the following physical 
and chemical test requirements. All physical and chemical tests shall be conducted 
at 73°F ± 3.6°F. 

ASTM Ref. Requirements 

Quick Burst Test D1599 630 PSI applied in 60 to 70 sec. 

Sustained Pressure Test D1598 1 000 hrs. @ 420 PSI 

Acetone Immersion Test D2152 No visible spalling or cracking after 20 minutes 

Vise Test No splitting or shattering when compressed 
60% in 2 to 5 minutes 

101.2.2 Ductile iron pipe for pressure sewer lines 3-inch through 12-inch size shall be 
pressure class 350 and shall conform to the latest revision of ANSI A21.51 - (AWWA 
C151) Standard for Ductile Iron Pipe Centrifugally Cast in Metal Molds or Sand Lined 
Molds, for Water or Other Liquids. The pipe shall be standard asphaltic varnish 
coated on the outside. Pipe shall be cement mortar lined in conformance with ANSI 
A21.4-90- (AWWA C104) unless specified otherwise. 

WP/BW1/spec/sewer 

1 01.2.2.1 Joints for ductile iron pipe that is to be buried shall be a push-on type. 
The push-on type joints consisting of a single neoprene gasket, which are 
acceptable, are "Tyton" as manufactured and licensed by the U.S. Pipe and Foundry 
Company; "Fastite" as manufactured and licensed by the American Cast Iron Pipe 
Company; and "Beii-Tite" as manufactured and licensed by James B. Claw and Son, 
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Inc. All required joint material, including the neoprene gasket and the lubricant, shall 
be furnished with the pipe. 

101-3 Pressure Sewer Fittings: Fittings for pressure sewer lines larger than four (4) inches in diameter 
shall be mechanical or push-on joint of either gray iron or ductile iron, and shall conform to the 
requirements of ANSI/AWWA C110/A21.10 or C153/A21.53, latest revisions. All fittings shall be 
coated and lined in the same manner as the pipe. All mechanical fittings shall be pressure class 
350 ductile iron. Fittings shall be standard asphaltic varnish coated on the outside. Fittings 
shall be cement mortar lined in conformance with ANSI A21.4-80 (AWWA C104). Mechanical 
joint and push-on joint gaskets shall meet all applicable requirements of ANSI 21.11 (AWWA 
C111 ), latest revision. 

101.3.1 Fittings for pressure sewer lines four (4) inches in diameter and smaller shall be of 
the same material as that of pipe. 

1 01-4 Precast Manholes and Manhole Drops: 

101.4.1 

WP /BW 1 /spec/sewer 

Materials: 

1 01.4.1.1 
I, II, orV. 

Portland Cement: Shall conform to ASTM C150, latest revision, Type 

1 01.4.1.2 Concrete Reinforcement: Shall be reinforcing bars conforming to 
ASTM 615, Grade 60. 

1 01.4.1.3 Aggregate: Shall conform to ASTM C33, latest revision, for coarse 
and fine aggregate. 

1 01.4.1.4 Mortar: Shall conform to ASTM C270, latest revision, Type M. 

101.4.1.5 Water: Mixing water shall be clean and potable. 

1 01.4.1.6 Dampproofing: Shall conform to Koppers Specifications for Coal Tar 
Bitumastic Super Service Black or an approved alternate. 

1 01.4.1. 7 Joint Sealant: Shall meet MSHTO Specification M-198, and shall be 
suitable for application in vertical and horizontal joints. Sealant shall be as 
manufactured by Hamilton-Kent, Ram-Nek, or approved equal. In cases where 
water infiltration might be an issue, additional measures shall be taken to seal around 
the manhole casting. Specified manhole castings shall include a Uni-band, as 
manufactured by Inti-Shield, or approved equal. 

1 01.4.1.8 Manhole Pipe Connectors: Shall be a resilient connector designed to 
make a watertight seal between the precast manhole and sewer pipe, conforming to 
the requirements of ASTM C923, latest revision. Connectors shall be A-LOK, as 
manufactured by A-LOK Products, Inc. or approved equal. 

1 01.4.1.9 Grout: Grout shall be a pre-mixed, packaged, non-ferrous, aggregate 
non-shrink grout. Grout shall be SEALTIGHT 588 Grout, as produced by 
W.R.Meadows, or approved equal. 

1 01.4.1.1 0 Manhole Castings: Unless noted otherwise, all castings shall be made 
of clean, even grain, tough gray cast iron. The casting shall be smooth, true to 
pattern, and free from projections, sand holes, warp, and other defects that would 
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101.4.2 
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interfere with the use of, or impair the serviceability of the casting. All castings shall 
be well cleaned before enamel coating is applied. The iron used for these castings 
shall conform to ASTM A48, latest revision, for Class 30 gray iron. The "B" test bar 
(1.2" diameter by 21" long) shall be used to prove the quality of iron used. Manhole 
frames and covers shall be designed for heavy duty service. Cover shall be solid 
with two (2) pick holes and the total weight of the unit shall be 400 pounds minimum. 
A minimum access diameter of 24" shall be provided. 

1 01.4.1.11 Manhole Steps: Manhole steps shall be copolymer polypropylene 
plastic steps with %-inch grade 60 steel reinforcement as manufactured by M.A. 
Industries, Inc., Model PSI-PF, or polyethylene steps with 3/4-inch O.D. 6351-T6 
aluminum tubing as manufactured by MSU Mississauga Ltd., Model 360, or approved 
equal. 

1 01.4.1.12 Manhole Drops: 

A drop pipe should be provided for a sewer entering a manhole at an 
elevation of 24" or more above the manhole invert. 

(a) Type A Drop: Shall be constructed of SDR-35 PVC pipe and 
shall be utilized for all drops of two feet minimum up to eight feet maximum. 

(b) Type B Drop: Shall be constructed of ductile iron pipe and shall 
be utilized for all depths greater than eight feet. 

1 01 .4.1.13 Corrosion Protection for Manholes: Where corrosive conditions due to 
septicity or other cause are anticipated, corrosion protection on the interior of the 
manholes shall be provided. 

Fabrication and Construction Requirements: 

1 01.4.2.1 Fabrication and Manufacturing: Precast reinforced concrete 
manholes shall be manufactured to requirements of ASTM C478 and ASTM C497, 
latest revision and shall be of the type, size, and configuration shown on the 
drawings. Manhole tops shall be of the eccentric type. The minimum allowable wall 
thickness shall be determined by the manhole depth as below: 

0 to 16 feet 
16 feet or greater 

Minimum Wall Thickness 

1/12 of internal diameter 
1/12 of internal diameter+ 1" 

Minimum internal diameter of any manhole section shall be 4 feet. Dampproofing 
shall be factory applied on all interior and exterior surfaces except to the interior 
surface of the bottom section. Dampproofing shall be field applied to the interior 
surface of the bottom section after base and fillet have been placed. Dampproofing 
system shall be Koppers Coal Tar Bitumastic Super Service Black or an approved 
alternate, applied to manufacturer's specifications. Two coats, each of minimum 14 
mils dry thickness, shall be applied. A 75-volt maximum wet sponge detector shall 
be employed to check for holidays in the dried finish film. 
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101.4.2.2 Construction: 

(a) Joints in the precast concrete manhole shall be set in a double 
ring of pre-molded mastic material or rubber gasket to produce an absolutely 
watertight joint under full hydrostatic head conditions. 

(b) Bases shall be either 6" thick precast flat bases, with inverts 
constructed in the field, or shall be a precast bottom with precast integral bottom, or 
shall be cast-in-place with precast units set into a reinforced concrete base 
constructed of 3,500 min. psi concrete, 4-inch max. slump, and #4 rebars at 12-inch 
on center each way. Bottom section shall be set into the base a minimum of 12 
inches. Base shall extend not less than 6 inches from outside manhole wall. 

(c) Precast riser sections shall be set plumb and oriented with 
manhole steps and access opening to match the detailed drawings designations. 

(d) Inlet and outlet pipes shall extend through the walls of the 
structures a sufficient distance beyond the outside surface to allow tor connections, 
and shall extend six inches beyond the inside surface of the wall. The new manhole 
shall be cleaned of silt, debris, or other foreign matter prior to acceptance. 

(e) Openings in manhole sections tor inlet and outlet pipes shall be 
formed at the factory, and shall utilize cast-in-place manhole pipe connector gaskets. 

(f) Invert channels shall be smooth and semi-circular in shape 
conforming to the inside of the adjacent pipe line sections with change in flow 
direction made by a smooth curve of as large a radius as the manhole size will 
permit, and changes in the size and grade of the channels being made gradually and 
evenly. Manhole floor shall rise a minimum of 1 inch per toot from side of channel to 
wall. 

(g) All lifting holes shall be thoroughly wetted and completely filled 
with non-shrinking grout to form a watertight seal. 

(h) All castings, frames, and covers shall be set true to line and to 
correct elevation upon a mastic gasket. Frames and covers shall have true common 
bearing surfaces, such that the covers will seat firmly without rocking or shifting. 

(I) Manholes shall not leak more than 1.14 gallons per day per 
vertical foot of manhole under a full hydrostatic head. 

U) The drop pipe in manhole drops shall be constructed using 
standard pipe sections and fittings so as to enter at the bottom of the manhole and 
also continue the incoming line in a straight line to enter the manhole at a higher 
elevation, all as shown on the detailed drawings. Drop connections must not enter 
the manhole at a joint. 

(k) All manholes which are subject to standing water over the top of 
the lid shall have a gasketed, bolt-down lid. 

(I) A bench shall be provided on each side of any manhole channel 
when the pipe diameter(s) are less that the manhole diameter. The bench should be 
sloped no less than a one-half inch per foot (0.5 in/ft). No pipe shall discharge onto 
the surface of the bench. 
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101.4.3 

(m) Where high velocities greater than fifteen feet (15') per second 
are attained, special provision shall be made to protect against displacement by 
erosion and impact. 

Inspection and Rejection: The quality of materials, the process of manufacture, and 
the finished manhole sections shall be subject to inspection and approval by the City. 
Manhole sections shall be subject to rejection for failure to conform to any of the 
specified requirements. In addition, individual sections may be rejected because of 
any of the following: 

101.4.3.1 Fractures or cracks passing through the wall; 

101.4.3.2 Defects that indicate imperfect proportioning, mixing, and molding. 

101.4.3.3 Surface defects indicating honeycombed or open texture; 

1 01.4.3.4 Damaged or cracked ends where such damage would prevent making 
a satisfactory joint; 

1 01.4.3.5 Any continuous crack having a surface width of 0.01 inch or more and 
extending for a length of 4 inches or more. 

101-5 Pipe Bedding Material: 

101.5.1 Granular Stone: 

1 01.5.1.1 Granular stone pipe bedding material shall be crushed limestone 
consisting of aggregate particles meeting the requirements of ASTM C-33, latest 
revision, gradation 67, 1-inch to No. 8 size as follows: 

Sieve Size 

1" 
3/4" 
3/8" 
No.4 
No.8 

Percent Passing 

100 
90-100 
20-55 
0-10 
0-5 

1 01.5.1.2 Embedment materials for bedding, haunching, and initial backfill, 
Classes I, II, or Ill, as described in ASTM 02321, shall be used and carefully 
compacted for all flexible pipe provided the proper strength pipe is used with the 
specified bedding to support the anticipated load based on the type of soil 
encountered and potential ground water conditions. Except as described in ASTM 
D2680, the bedding, haunching, and initial backfill requirements for composite pipe 
shall be the same as for plastic pipe. 

101-6 Steel Casing Pipe: Steel pipe for casing at highway and railroad crossings shall conform to 
AWWA C200-91. 
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101.6.1 

101.6.2 

101.6.3 

Minimum wall thickness shall be in accordance with the following table: 

Diameter of 
Casing- Inches 

16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

Nominal Wall Thickness - Inches 
Under Railroads All Other Uses 

0.312 
0.312 
0.375 
0.375 
0.406 
0.438 
0.469 
0.469 
0.500 
0.500 
0.500 

0.188 
0.250 
0.250 
0.250 
0.281 
0.281 
0.312 
0.312 
0.312 
0.312 
0.344 

Steel shall be Grade B under railroads, and Grade A on all other uses. 

Steel pipe shall have welded joints in accordance with AWWA C206. 

101-7 Pumping Station Material and Equipment: Material and equipment for sewage pumping station 
will be reviewed and approved on a case-by-case basis due to the frequency of industry 
standards changing. It is recommended that the design engineer contact the City prior to 
submitting plans and specifications, to request a list of approved equipment manufacturers. 
Chain link fencing with grounding and 4" of crushed stone surfacing over the entire lift station site 
shall be required for all newly constructed lift stations. All areas receiving crushed stone 
surfacing shall receive a sterilant over the entire site. The sterilant shall be Monsanto Roundup 
or an approved equal, and shall be applied according to manufacturer's instructions. 

101.7.1 
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Chain Link Fences and Gates: 

101. 7.1.1 Material and Coating: Posts, gate frames, braces, rails, stretcher 
bars, and truss rods shall be of steel reinforcing wires shall be of high carbon steel; 
and gate hinges, post caps, barbed wire and supporting arms, stretcher bar bands, 
and other parts shall be of steel, malleable iron, ductile iron or equal except that ties 
and clips may be of aluminum. All steel and iron parts shall be zinc coated after 
fabrication, using zinc grade "E" in accordance with Federal Specification QQ-Z-351. 
The weight of the zinc coating per square foot of actual surface area shall average 
not less than 1.2 ounces and no individual specimen shall show less than 1.0 
ounces. The SS-40 pipe shall have a zinc coating of 0.9 ounces of zinc per square 
foot with a Chromate conversion coating and then a thermoplastic acrylic coating of 
not less than 0.3 mils dry film thickness. The SS-40 shall also have a zinc rich 
interior coating of not less than 0.3 mils dry film thickness. 

(a) Lift station perimeter fencing shall consist of galvanized steel 
chain link fence with a fabric height of six (6) feet and an overall height of seven (7) 
feet from the bottom of the fabric to the top barbed wire. Fence shall have a top rail, 
bottom tension wire, and three strands of barbed wire mounted on 45 degree 
extension arms. Posts shall be set in concrete. Fence fabric shall be 11 gauge 
zinc-coated steel. 

101.7.1.2 Gates: Gates shall be swing, complete with latches, stops, keepers, 

100-7 



WP/BW1/spec/sewer 

and hinges with provision for three strands of barbed wire above the fabric. 

(a) Gate Frames: Constructed of tubular members (round or square) 
welded at all corners or assembled with fittings. On steel, welds shall be painted 
with aluminum base or zinc base paint. Where corner fittings are used, gates shall 
have truss rods of 3/8-inch nominal diameter to prevent sag or twist. Gate leafs 
shall have vertical intermediate bracing as required, spaced so that no members are 
more than eight feet apart. End members of the gate frames shall be extended one 
foot above the top horizontal member to which three strands of barbed wire, 
uniformly spaced, shall be attached by use of bands, clips, or hook bolts. Gate filler 
shall be of the same fabric as specified for fence and shall be attached securely to 
gate frame at intervals of 15 inches. 

(b) Hinges: Adequate strength for gate, and with large bearing 
surfaces for clamping in position. The hinges shall not twist or turn under the action 
of the gate. The gates shall be capable of being opened and closed easily by one 
person. 

(c) Latches, Stops and Keepers: Provided for all gates. Latches 
shall have a plunger-bar arranged to engage the center stop, except that for single 
gates of openings less than 10 feet wide, a forked latch may be provided. Latches 
shall be arranged for locking. Center stops shall consist of a device arranged to be 
set in concrete and to engage a plunger bar of the latch of double gates. No stop is 
required for single gates. Keepers shall consist of a mechanical device for securing 
the free end of the gate when in the full open position. 

101. 7.1.3 Posts: Shall be of the lengths specified and shall be tubular, except 
that line posts may be H-beam. 

(a) Post Braces: Provided for each gate corner, pull, and end post, 
and shall consist of a round tubular brace extending to each adjacent line post at 
approximately mid height of the fabric, and a truss consisting of a rod not less than 
3/8-inch in nominal diameter from the line post back to the gate, corner, pull, or end 
post, with a turnbuckle or other equivalent provision for adjustment. 

(b) Post Tops: Combination tops with barbed-wire supporting arms. 
The post tops shall fit over the outside of posts and shall exclude moisture from 
tubular posts. 

101.7.1.4 Barbed Wire Supporting Arms: Shall be at an angle of approximately 
45 degrees, and shall be fitted with clips or other means for attaching three strands of 
barbed wire. With 15-inch arms the top wire shall be approximately 12 inches 
horizontally from the fence line and the other wires spaced uniformly between the top 
of the fence fabric and the outside strand. Barbed wire arm shall be of sufficient 
strength to withstand a weight of 200 pounds applied at the outer strand of barbed 
wire. 

101.7.1.5 Top Rails: Shall be round (tubular), shall be in lengths not less than 
18 feet, and shall be fitted with couplings for connecting the lengths into a continuous 
run. The couplings shall be not less than six inches long, with 0.070 minimum wall 
thickness, and shall allow for expansion and contraction of the rail. Open seam 
outside sleeves shall be permitted only with a minimum wall thickness of 0.100 
inches. Suitable ties or clips shall be provided in sufficient number for attaching the 
fabric securely to the top rail at intervals not exceeding two feet. Means shall be 
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provided for attaching the top rail to each gate, corner, pull, and end post. 

101. 7.1.6 Stretcher Bars: Shall not be less than 3/16 by 3/4-inch nor less than 
two inches shorter than the full height of the fabric with which they are to be used. 
The stretcher bars shall be arranged for attaching the fabric to all terminal posts by 
threading through the fabric, by bands, or by other positive mechanical means. One 
stretcher bar shall be provided for each gate and end post, and two for each corner 
and pull post. 

101.7.1.7 Ties, Clips, Bands: Ties or clips of adequate strength shall be 
provided in sufficient number for attaching the fabric to all line posts at intervals not 
exceeding 15 inches. Bands or clips of adequate strength shall be provided in 
sufficient number for attaching the fabric and stretcher bars to all terminal posts at 
intervals not exceeding 15 inches. Tension bands and brace bands shall be formed 
from flat or beveled steel and shall have a minimum thickness of 0.155-0.005 after 
galvanizing with a minimum width of 7/8 of an inch 0.015. 

101.7.1.8 Barbed Wire: Barbed wire shall consist of two strands of 12-1/2 
gauge wire with 14 gauge 4 point barbs spaced approximately 5 inches apart. All 
wire shall be zinc coated with a minimum coating of 0.80 ounces per square foot of 
surface area on 12-1/2 gauge wire and 0.60 ounces per square foot of surface area 
on 14 gauge wire. 

101.7.1.9 Posts, gate frames, rails, and braces shall conform to the dimensions 
and weights as follows: 

Use & Section 

Outside Diameter 
Or Dimensions 

Nominal 

Weight 
Per Foot 
Nominal 

End, corner and pull posts (tubular) 
for fabric heights: 6 feet and 

less: Round Sch-40 
Square 

Gate posts for nominal width of 
gate, single, or one leaf of double: 
6 feet and less: Round Sch-40 

Square 

Gate width 13 feet and less: Round Sch-40 
Square 

Gates: exterior frames for fabric 
heights: 6 feet and less, and gate 
leafs 8 feet and less: Round Sch-40 

Square 

Gate leafs over 8 feet width: Round Sch-40 
Square 

Internal gate bracing: Round Sch-40 
Square 

Rails and post braces (tubular): Round Sch-40 
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2.375 3.65 
2.00 3.60 

2.875 5.79 
2.50 5.70 

4.00 9.10 
3.00 9.10 

1.660 2.27 
1.50 1.90 

1.90 2.72 
2.00 2.10 

1.660 2.27 
1.50 1.90 

1.660 2.27 



Intermediate posts for fabric heights: 

W P /BW 1 /spec/sewer 

6 feet and less: Tubular (round} Sch-40 
H-Section 
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102 INSTALLATION PROCEDURES 

102-1 Trenching, Bedding, Backfilling, and Compacting: 

102.1.1 

102.1.2 

WP/BW1/spec/sewer 

Materials: 

1 02.1 .1.1 Earth Backfill: Earth backfill shall be earth previously excavated from the 
trench, free from perishable matter, frozen soil, stone over four (4) inches in its 
largest dimension, and other matter liable to become unstable when saturated with 
water and compacted. 

1 02.1.1.2 Select Backfill: Where previously excavated earth is determined to be 
unsuitable for backfill, suitable material from an approved source shall be obtained. 

Construction: 

102.1.2.1 Trench Excavation (Gravity Sewer Lines): 

(a) All trench excavation shall be made with a sufficient working 
space to permit the placement, inspection, and completion of all work contemplated 
in the contract. Excavated material that is unsuitable for backfill, and all boulders 
exposed by trenching shall be removed from the work area. Trenches shall be 
excavated in accordance with the standard detail for trench width relative to trench 
depth. 

(b) Trenches shall be excavated to six inches below established flow 
lines to provide clearance for the pipe bell and not less than four inches of granular 
stone bedding material. Should the trench be excavated more than six inches below 
the flowline, only granular stone bedding material shall be used to establish flow line 
grade. 

(c) Trench excavation shall, in all cases, be continuous from the 
ground surface to the established trench depth. Materials excavated shall be 
stockpiled at the sides of the trench and within established area limits so as to 
minimize inconvenience to the public, and damage to vegetation and structures in the 
area. 

(d) When unstable ground is encountered, the trenching shall be 
carried out utilizing trench shoring, bracing, and shields to prevent cave-ins. 

(e) Trench width from six inches below the bottom of the pipe to six 
inches above the pipe joint shall be held to 24" minimum, or 1.4 times the pipe O.D., 
plus 12 inches, whichever is greater. Trench width above these levels may be wider 
to accommodate shoring, bracing, and shields, but shall be kept within practical 
limits. 

(f) Dewatering. All water entering the excavations or other parts of the 
work shall be removed until all the work has been completed. No sanitary sewer that 
ultimately arrives at existing pumping stations or wastewater treatment facilities shall 
be used for the disposal of trench water. 
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102.1.3 

102.1.4 

102.1.5 

W P /BW 1 /spec/sewer 

Trench Excavation (Pressure Sewer Lines): 

1 02.1.3.1 Trench Depth: Trenches shall be cut as deep as necessary on either 
side of natural depressions, ditches, waterways, etc. to provide for not less than 42 
inches of cover over the top of the pipe. Depth of cover shall be measured from the 
outside top of the pipe vertically to the original ground surface or pavement surface. 
Mounding over the trench to attain the specified cover shall not be permitted. 
Trenches shall be cut so as to prevent high spots that could lead to "air binding" of 
the line. Trenches shall be excavated to four (4) inches below the bottom of the pipe 
to provide clearance for not less than four (4) inches of pipe bedding material. The 
maximum degree of deflection, either vertical or horizontal, shall not cause a pipe 
joint's annular clearance in the bell to be less than one-fourth (1/4) inch at its closest 
point. In case the trench be excavated at any place more than four (4) inches below 
grade, it shall be filled to the design grade with approved bedding material. Trench 
excavation shall, in all cases, be continuous from the ground surface to the 
established trench depth. Gutters and ditches shall be kept clear, or other satisfactory 
provisions shall be made to facilitate drainage. Ground adjacent to trench shall be 
graded so as to prevent water from flowing into the trench. Provisions shall be made 
for the continuous flow of all waterways, ditches, drains, or sewers encountered 
during construction. All ditches and waterways shall be restored to their original 
conditions as soon as possible. 

1 02.1.3.2 Trench Width: The width of the trench, as dug, from the trench bottom 
to the top of the pipe, shall not exceed the outside diameter of the pipe bell or socket 
plus 12 inches, or 24 inches, whichever is greater. Trench width above the top of 
the pipe shall be as required by field conditions to prevent sliding and caving of the 
excavation. 

1 02.1.3.3 Dewatering: All water entering the excavations or other parts of the 
wok shall be removed until all the work has been completed. No sanitary sewer that 
ultimately arrives at existing pumping stations or wastewater treatment facilities shall 
be used for the disposal of trench water. 

Sheeting, Shoring, or Bracing: Sheeting, shoring, or bracing shall be placed 
wherever necessary for the proper preserving of any excavation, embankment, or 
structure. Where the ground is of such a character or other conditions are such as 
to render it necessary, the sheeting shall be closely driven and to such depth below 
the lowest point of the final excavation as may be required. Shore up, protect, and 
insure from injury all buildings, retaining walls, piers and footings, storm sewers, 
sanitary sewers, gas lines, water lines, fences, curbs, trees, or other property liable to 
be injured during the process of the work. Sheeting, shoring, and bracing shall be 
provided, installed, and maintained to protect the excavation and insure open trench 
operations. 

Placement of Bedding Material: Granular Stone Pipe Bedding: Granular stone 
shall be placed in the trench and shaped so as to provide uniform support for the 
bottom quadrant of the pipe barrel. The bedding shall be not less than four (4) 
inches in thickness. Following placement of the pipe, the trench shall be filled with 
granular stone bedding material to a minimum compacted depth of six (6) inches 
above the pipe barrel. Bedding Classes A, B, C, or crushed stone, as described in 
ASTM C12, shall be used and carefully compacted for all rigid pipe provided the 
proper strength pipe is used with the specified bedding to support the anticipated 
load based on the type of soil encountered and potential groundwater conditions. 
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102.1.6 

102.1.7 

102.1.8 

1 02-2 Installation: 

102.2.1 

WP/BW1/spec/sewer 

Backfilling: Material used for backfilling of trenches shall be free from perishable 
matter and from other material liable to become unstable when saturated with water 
after having been compacted. No frozen material shall be used in backfill. Care 
shall be taken to prevent damage to the pipe and structures. Special precautions 
shall be taken in backfilling over pipes. No backfill shall be placed over any portion 
of pipes and/or joints not inspected by the City or the City Engineer. The bedding 
material shall be brought to a depth of at least six inches over the top of the pipe bell, 
with this material carefully deposited in uniform layers not exceeding six inches in 
depth, and each layer carefully and solidly tamped with mechanical tampers in such a 
manner as to avoid damage to pipe or disturbing completed work. Unless noted 
otherwise on the drawings, backfilling for the remainder of the trench shall be 
previously excavated gravel, sand, or earth, and shall contain no stone over four 
inches in its largest dimensions. Stones smaller than that size may be used in 
proportion not exceeding one part of stone and three parts of earth in any place. 
This backfilling shall be deposited and spread in layers and solidly tamped. Except 
as specified for roadway crossings, trench backfill shall be compacted to 85 percent 
of the maximum density at optimum moisture. As the trenches are backfilled, 
remove all surplus material and regrade the surface, leaving it in good order. The 
trenches shall be filled to the ground surface elevation which previously existed. 

New Manhole Over an Existing Line: Manholes to be located over an existing sewer 
line will be built so that all of the manhole inverts will be smooth and continuous after 
the sewer tile is broken open. 

Connections to Existing Manholes: Existing manholes used tor connecting new 
sewer lines to the existing sewerage system will have the invert chipped out and 
grouted back with non-shrink grout as required to facilitate the uninterrupted sewage 
flow from the new connection. 

Pipe Installation: 

1 02.2.1.1 General: Only workers competent at laying pipe shall be employed on 
this phase of the work, and complete suitable equipment necessary for the execution 
of same is required. Any incompetency observed must be removed, and where 
improper equipment or lack of same appears to be impairing the quality or speed of 
the work, such adjustment in same shall be made. 

1 02.2.1.2 Handling of Materials: The pipe, fittings and valves shall be placed in 
the trench with care. Under no circumstances shall pipe or other materials be 
dropped or dumped into the trench. It plastic pipe is used, the pipe shall be snaked 
into the trench, either employing the natural snaking tendency of some plastic pipe or 
the pipe shall be laid from one side to the other on alternate lengths. 

1 02.2.1.3 Pipe Cleaning During Laying Operations: The pipe, if furnished from 
the factory with dust covers over the ends, shall be examined carefully during laying 
operations to insure that such covers are not lost inside the pipe. At the termination 
of pipe laying, the open end of the pipeline shall be closed off by a suitable cover 
until laying operations are resumed. No pipe shall be placed in the trench unless it 
is intended to make the joint to the pipeline at that time. 

1 02.2.1.4 Inspection of Materials During Construction: Any materials not 
meeting the specifications, or obviously faulty material, shall be rejected and 
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removed from the job site. 

1 02.2.1.5 Joining Pipe: In joining sections of pipe, the installer shall use good 
working practices. All pipe ends shall be cleaned thoroughly inside and out before 
application of lubricant. The recommendations of the manufacturer of the pipe shall 
be followed closely in joining this type of pipe. Care shall be taken in lowering pipe 
into the trench in order that a tensile stress is not created that would cause partial or 
complete separation of the joints. Concrete thrust blocks shall be installed on 
pressure sewer line construction at all bends, tees, crosses, and reducers. 

102.2.1.6 
repaired. 

Breaks in Pipe and Joints: Breaks in the pipe or joints shall be 

1 02.2.1. 7 Bedding of Plastic Pipe: The Contractor shall bed the pipe in 
accordance with the requirements of Section 102-1 - TRENCHING, BEDDING, 
BACKFILLING, AND COMPACTING. 

1 02.2.1.8 Avoidance of Unnecessary Bends: Excessive bends in the alignment 
of pressure sewer lines will not be permitted. Where obviously required, sweep ells 
shall be used in making connections between two sections having differing 
alignment. Standard goo elbows are not to be used, except in confined locations. 

1 02.2.1.9 All gravity sewers shall have a uniform slope between manholes, 
straight alignment between manholes for lines of 24" in diameter or less, and shall be 
checked for alignment with a laser beam or Iamping. 

1 02.2.1.1 0 Service connection to the sewer main shall be watertight and not 
protrude into the sewer. All materials used to make service connections shall be 
compatible with each other and with the pipe materials to be joined and shall be 
corrosion proof. If a saddle-type connection is used, it shall be a device designed to 
join with the types of pipe which are to be connected. 

1 02.2.1.11 Curvilinear alignment of sewers larger than twenty-four inches (24") 
may be considered on a case-by-case basis provided compression joint are specified 
and ASTM or specific pipe manufacturers' maximum allowable pipe joint deflection 
limits are not exceeded. Curvilinear sewers shall be limited to simple curves which 
start and end at manholes. When curvilinear sewers are proposed, the 
recommended minimum slopes, as stated by the pipe manufacture, must be 
increased accordingly to provide a minimum velocity of two feet (2') per second when 
flowing full. 

Steep Slope Protection: Sewers on twenty percent (20%) or greater shall be 
anchored securely with concrete anchors or equal, spaced as follows: 

(a) Not over thirty-six feet (36') center-to-center on grades twenty 
percent (20%) and up to thirty-five percent (35%). 

(b) Not over twenty-four feet (24') center-to-center on grades 
thirty-five percent (35%) and up to fifty percent (50%). 

(c) Not over sixteen feet (16') center-to-center on grades fifty 
percent (50%) and over. 
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Anchorage of Pressure Sewer Line Bends, Tees, and Plugs: On all pipe lines four 
inches (4") in diameter and larger, all tees, plugs, caps, and bends exceeding 
22-1/2± degrees shall be restrained. Mechanical joint restraints, such as a retainer 
gland, restraint harness, etc. shall be used. Concrete thrust blocks will not be 
allowed. 

Separation of Sewer and Water Lines: 

1 02.2.4.1 Horizontal Separation: When sanitary sewers are to be laid parallel to 
existing potable water lines, it will be necessary to maintain at least ten feet 
horizontal separation between the sewer and water lines. The distance shall be 
measured between outside edge of lines. In cases where it is not practical to 
maintain this specified separation, the City may allow installation of a sewer line 
closer to a water line, provided that the water main is located in a separate trench or 
on an undisturbed earth shelf located on one side of the sewer at such an elevation 
that the bottom of the water main is at least 18 inches above the top of the sewer. 

1 02.2.4.2 Vertical Separation (Crossings): Sewer lines crossing water mains 
shall be laid to provide a minimum vertical distance of 18 inches between the outside 
of the water main and the outside of the sewer. This separation shall be provided 
whether the water main is above or below the sewer. The crossing shall be 
constructed such that the sewer joints will be equidistant and as far as possible from 
the water main joints. Where a water main crosses under a sewer, adequate 
structural support shall be provided for the sewer to prevent damage to the water 
main. 

102.2.4.3 Special Conditions: When it is impossible to obtain the horizontal and 
vertical separations specified herein, either the sewer or water line shall be designed 
and constructed equal to water pipe or may be continuously encased or enclosed in 
a watertight carrier pipe or concrete. In each case the carrier pipe or encasement 
shall extend ten feet (1 0') on both sides of the crossing, measured perpendicular to 
the water main. The carrier pipe shall be materials approved by the City for use. 
The sewer pipe shall be pressure tested in accordance with paragraph 3.6 of Section 
102-3 of this specification. 

Stream Crossings: 

1 02.2.5.1 Location of Sewer in Streams: The top of all sewers entering or 
crossing streams shall be at a sufficient depth below the natural bottom of the stream 
bed to protect the sewer line. In general, one foot (1 ') of cover is required where the 
sewer is located in rock and three feet (3') of cover is required in other material in 
major streams more than three feet (3') of cover may be required. In paved stream 
channels, the top of the sewer line should be placed below the bottom of the channel 
pavement. Manholes or other structures shall be located so they do not interfere 
with the free discharge of flood flows of a stream. 

1 02.2.5.2 Construction and Materials: Sewers entering or crossing streams 
shall be constructed of ductile iron pipe with mechanical joints or concrete encased; 
otherwise, they shall be constructed so they will remain watertight and free from 
changes in alignment or grade. Material used to backfill the trench shall be stone, 
coarse aggregate, washed gravel, or other materials which will not readily erode, 
cause siltation, damage pipe during placement, or corrode the pipe. Construction 
methods that will minimize siltation and erosion shall be employed. Such methods 
shall provide adequate control of siltation and erosion by limiting unnecessary 
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102-3 Testing: 

102.3.1 

W P /BW 1 /spec/sewer 

excavation, disturbing or uprooting trees and vegetation, dumping of soil or debris, or 
pumping silt-laden water into the stream. Exposed areas shall not remain 
unprotected for more than seven (7) days. 

Aerial Crossings: Aerial crossing of sewers shall be avoided, but if approved, shall be 
in accordance with Section 10 CSR 20-8.120(9) of the Design Guide. 

Gravity Sewer Testing: 

1 02.3.1.1 General: All completed gravity sewers shall require pneumatic or 
hydrostatic testing for the purpose of locating potential infiltration and/or exfiltration 
within the system. Sewer service lateral lines shall be excluded from testing 
requirements. 

1 02.3.1.2 Pneumatic Testing Procedure: Performance of low pressure air 
testing on all sections of completed sewer 8-inch through and including 24-inch 
diameters, shall be conducted in the presence of the City or City Engineer. It will be 
the responsibility of the Contractor to furnish and operate equipment capable of 
making the required tests. Pneumatic plugs shall be utilized to isolate sewer 
sections for testing. Plugs shall have a sealing length equal to or greater than the 
diameter of the pipe to be inspected. Pneumatic plugs shall resist internal test 
pressure without requiring external bracing or blocking. All air used shall pass 
through a single control panel and three individual hoses shall be used for 
connections from the control panel to: 1) pneumatic plugs for inflation; 2) sealed line 
for introducing the low pressure air; and 3) to the sealed line for continually monitor­
ing the air pressure rise in the sealed line. Equipment shall be Cherne Air-Loc 
equipment or approved equal. Testing methods and air leakage rates shall conform 
to ASTM F1417, latest revision, as a minimum. Otherwise, the following procedures 
shall be followed: 

1 02.3.1.3 Pipe Above Groundwater Table: All pneumatic plugs shall be 
seal-tested before being used in the actual test installation. One length of pipe shall 
be laid on the ground and sealed at both ends with the pneumatic plugs to be 
checked. Air shall be introduced into the plugs to 25 psig. The sealed pipe shall be 
pressurized to 5 psig. The plugs shall hold against this pressure without bracing and 
without movement of the plugs of the pipe. After a manhole to manhole reach of 
pipe has been backfilled and cleaned and the pneumatic plugs are checked by the 
above procedure, the plugs shall be placed in the line at each manhole and inflated 
to 25 psig. Low pressure air shall be introduced into this sealed line until the internal 
air pressure reaches 4 psig greater than the average back pressure of any 
groundwater that may be over the pipe. At least two minutes shall be allowed for the 
air pressure to stabilize. After the stabilization period (3.5 psig minimum pressure in 
the pipe), the air hose from the control panel to the air supply shall be disconnected. 
The portion of line being tested shall be termed "Acceptable" if the time required in 
minutes for the pressure to decrease from 3.5 to 2.5 psig shall not be less than the 
time shown for the given diameters in the following table: 
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Pipe Diameter Minimum Max. Length (ft.) Time (sec.) for 
In Inches Time (min., sec.) for Min. Time Longer Length (L) 

4 3:46 597 0.380 L 
6 5:40 398 0.854 L 
8 7:34 298 1.520 L 

10 9:26 239 2.374 L 
12 11:20 199 3.418 L 
15 14:10 159 5.342 L 
18 17:00 133 7.692 L 
21 19:50 114 10.470 L 
24 22:40 99 13.674 L 
27 25:30 88 17.306 L 
30 28:20 80 21.366 L 
33 31:10 72 25.852 L 
36 34:00 66 30.768 L 

1 02.3.1.4 Pipe Below Groundwater Table: In areas where groundwater is known to 
exist, install a one-half inch diameter capped pipe nipple, approximately 1 0" long, 
through the manhole wall on top of one of the sewer lines entering the manhole. 
This shall be done at the time the sewer line is installed. Immediately prior to the 
performance of the test, the groundwater shall be determined by removing the pipe 
cap, blowing air through the pipe nipple into the ground so as to clear it, and then 
connecting a clear plastic tube to the nipple. The hose shall be held vertically and a 
measurement of the height in feet of water over the invert of the pipe shall be taken 
after the water has stopped rising in this plastic tube. The height in feet shall be 
divided by 2.3 to establish the pounds of pressure that will be added to all readings. 
(For example, if the height of water is 11-1/2 feet, then the added pressure will be 5 
psig. This increases the 3.5 psig to 8.5 psig, and the 2.5 psig to 7.5 psig. The 
allowable drop of one pound and the timing remain the same.) 

Testing of Manholes: 

1 02.3.2.1 Vacuum Testing: Vacuum infiltration/exfiltration tests of all manholes 
shall be done in the presence of the City, to demonstrate that the manholes are free 
of leaks. And exfiltration or infiltration test shall be performed with a minimum 
positive head of two feet. 

(a) The vacuum "test head" assembly shall be placed inside the 
frame of the manhole cover, in order to include in the test the seal between the frame 
and the manhole cone section, slab, or adjusting rings. 

(b) Plugs shall be placed at least eight inches inside all pipes 
entering the manhole. Location of plugs shall be such that when inflated, they are 
past the gasket seal or joint of the manhole and sewer pipe. All plugs shall be 
braced sufficiently to prevent the plug or pipe from becoming dislodged and drawn 
into the manhole. 

(c) A vacuum of at least 1 OY2 inches mercury shall be drawn on the 
manhole. The valve on the vacuum line to the manhole shall be closed, and the 
vacuum line disconnected. The vacuum within the manhole shall then be adjusted 
to 10 inches to mercury by opening the vacuum line valve. 
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(d) A liquid-filled pressure gauge having a face of 3% inches and 
reading from zero to 30 inches of mercury shall be utilized. 

(e) The time for the vacuum reading to drop from 10 inches of 
mercury to 9 inches of mercury must be equal to or less than the following values in 
order for the manhole to be considered as passing the vacuum test. 

Manhole Depth 

1 0 feet or less 
1 0. 1 feet to 15 feet 
15. 1 feet to 25 feet 

Time (minutes) 

2.0 
2.5 
3.0 

(f) If vacuum drops less than one inch mercury within the test time, 
the manhole is considered acceptable and passes the test. If manhole fails and 
leaks, the contractor shall make the needed repairs and test again until satisfactory 
results are obtained. Test may be done before backfilling, but shall be repeated 
after backfill. 

(g) All safety procedures, placing of plugs, and bracing, labor, and 
other work required for testing will be the responsibility of the contractor. 

lnfiltration/Exfiltration Allowance: Infiltration or exfiltration for sewers shall not 
exceed 100 gallons per inch of pipe diameter per mile per day for any section of 
sewer (gal/in of pipe diameter/mi/day) for any section between manholes of the 
system. Infiltration or exfiltration for manholes shall not exceed 1 .14 gallons per day 
per vertical foot of manhole. 

lnfiltration/Exfiltration Elimination: The Contractor shall locate all sources of 
infiltration and exfiltration in the sewer lines, manholes, and appurtenances, and shall 
correct deficiencies and eliminate infiltration/exfiltration sources in a manner 
approved by the City Engineer. All sections of sewer line, manholes, and 
appurtenances shall be re-tested after corrections are finalized. 

Deflection Test: The rules of the Department of Natural Resources, State of 
Missouri, 1 0 CSR 20-8.120 (H)5, state that a deflection test shall be performed on all 
flexible pipe not less than thirty days after the placement of final backfill. The 
deflection test shall consist of hand-pulling a rigid ball or mandrel through the 
installed pipe in the presence of the City Engineer. The rigid ball or mandrel shall 
have a diameter equal to 95 percent of the inside diameter of the pipe. If the rigid 
ball or mandrel fails to pull through the pipe, the section being tested fails the test 
and will be replaced. The rigid ball or mandrel must have nine (9) or more odd 
number of flutes or points. 

Pressure Sewer Testing: 

1 02.3.6.1 All piping that is to convey liquid under pressure shall be 
hydrostatically tested in conformance with Section 4 of ANSI/AWWA C600, latest 
revision. Testing shall include both a "pressure test" of at least two hours duration 
for the purpose of blowing defective joints, and a "leakage test" to determine actual 
loss of water from the system. The use of compressed air for testing pipe shall not be 
permitted. During the pressure test, the piping shall be subjected to a hydrostatic 
pressure equal to 150 percent of the maximum operating pressure in the system, or 
75 psi, whichever is greater. 
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1 02.3.6.2 Adequately plug and brace, as necessary, the ends of the pressure 
sewer, whether they be at the lift station or at the discharge manhole, to allow tor the 
hydrostatic testing. 

1 02-4 Roadway Surface Replacement: 

102.4.1 

102.4.2 

102.4.3 

102.4.4 

1 02-5 Clean-up: 

102.5.1 

WP/BW1/spec/sewer 

All roadway surfaces removed during sewer line construction shall be replaced with a 
minimum of 6 inches of concrete. Asphalt repairs will only be allowed when the City 
receives a written request and the City gives written approval. The Contractor shall 
be responsible tor determining the nature and thickness of all pavement and 
surfacings to be cut and replaced, including any base courses. Concrete pavement, 
asphaltic pavement, macadam pavements, crushed stone, and any type of roadway 
surface, whether public or private, which is cut or damaged during construction of the 
project shall be replaced so as to conform to the lines and grades of the original 
roadway surface, and shall be of a quality, thickness, and appearance equal to or 
better than that of the roadway as it existed prior to construction. 

Existing paving shall be cut vertically and horizontally to straight lines. The trench 
shall be backfilled full depth with granular stone material compacted to 95 percent of 
maximum density, to an elevation level with the existing riding surface of the 
roadway. This level shall be maintained by the Contractor until all secondary settling 
has occurred. Any crushed stone required to maintain the trenches in a suitable 
condition tor traffic during this period shall be furnished at the Contractor's expense. 
When the trench has been properly backfilled and has settled sufficiently to permit 
final repairs, roadway surfacing shall be applied according to this specification. At 
the time of final repairs, the Contractor shall remove sufficient material to allow 
placement of roadway surfacing to the thicknesses specified above. 

1 02.4.2.1 Granular stone backfill shall meet the gradation requirements specified 
in Paragraph 101.5 of this Division. 

Crushed Stone: Trenching along or across unpaved roadways, including county 
roads, and city streets, as well as dirt, or gravel shoulders of paved streets, roads, or 
highways, shall be backfilled with granular stone material in compliance with these 
specifications. The trench shall be backfilled to a level with the existing riding 
surface of the roadway. When the trench has been properly backfilled and has 
settled sufficiently to permit final repairs, the backfill shall be removed as necessary 
tor crushed stone surfacing. The crushed stone surfacing shall be as set forth in 
Section 501-4 of these specifications, and shall be rolled and thoroughly compacted 
in layers to a minimum finished thickness of 6 inches. 

Concrete, Asphaltic Concrete, and Chip and Seal: Pavement surfaces, including 
private drives, shall be replaced with concrete surfacing equal to the thickness of 
existing pavement, plus a minimum of 2 inches. Concrete shall have a minimum 
28-day compressive strength of 3500 psi. Total thickness of concrete shall be a 
minimum of 6 inches. 

After completion of any portion of work, the construction area shall be cleaned of all 
surplus material, earth, rubbish, etc. and left in as near the original state as possible. 
All ditches and drainage shall be restored to their original condition. 
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102.5.2 All grassed areas shall be seeded, fertilized, and mulched as required to restore the 
area to a condition equal to that which existed prior to construction. 

102-6 Highway, Railroad, and Stream Crossings: 

102.6.1 

102.6.2 

102.6.3 

102.6.4 

102.6.5 

102.6.6 

Where designated on the approved design drawings, underground highway and 
railroad crossings shall be installed. Such installations shall be accomplished by 
tunneling, boring, or jacking methods. Each method shall provide for removal of 
earth and rock encountered during installation of the carrier and casing pipes. 
Where jacking or tunneling are utilized, the annular space between the casing and 
earth shall be pressure grouted with neat cement grout. 

Highway crossings shall be made in strict compliance with Missouri Department of 
Transportation requirements. No highway crossings shall be installed without the 
Contractor first obtaining all necessary permits from the Missouri Department of 
Transportation. 

Railroad crossings shall be made in strict compliance with railroad company 
requirements. No railroad crossings shall be made without the Contractor first 
obtaining all necessary permits from the railroad company. 

Installation of stream crossings shall be as shown on the standard details. Where 
trenching is utilized to install stream crossings, backfilled stream banks shall be 
protected from erosion by placement of stone riprap. Stream crossings shall be in 
accordance with Section 102-2 of this specification. 

The Contractor shall insure that traffic interruptions are minimized during the 
underground excavation operations. After the operation is completed, the 
Contractor shall slide the sewer pipe in place. The pipe shall be supported by PSI 
Ranger II non-metallic casing spacers, as manufactured by Pipeline Seal and 
Insulator, Inc. or an approved equal. Casing spacers shall be spaced a maximum of 
eight (8) feet apart along the length of the carrier pipe with one casing spacer within 
two (2) feet of each side of a pipe joint. Wood skids are not an acceptable method 
of supporting the carrier pipe. Once the carrier pipe has been fixed, the annular 
space at each end of the casing pipe shall be sealed by installing 1/8" thick synthetic 
rubber end seal, PSI Model "C", as manufactured by Pipeline Seal and Insulator, Inc., 
or an approved equal. 

The Contractor shall take precautions to insure that the sewer pipe is on line and 
grade following the installation operation. 

102-7 Pumping Station Chain Link Fences and Gates 

102.7.1 

Type of 
Post 

Line 

Line posts for pumping station fence shall be spaced at intervals not to exceed 10 
feet average when measured from center to center between terminal posts. In 
general in determining the post spacing, measurement will be made parallel to the 
slope of the natural ground, and all posts shall be placed in a vertical position. All 
posts shall be set in holes of diameter and depth as follows: 

Fabric Hole Dia. Post 
Height At Top Hole Depth Embedment 

6'-12' 9" 38" 36" 
Terminal 6'-12' 12" 38" 36" 
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102.7.2 

102.7.3 

102.7.4 

102.7.5 

102.7.6 

102.7.7 

102.7.8 

102.7.9 

WP/BW1/spec/sewer 

After the post has been set and plumbed, the hole shall be filled with fill concrete. 
The exposed surface of the concrete shall be crowned to shed water. 

Where solid rock is encountered without an overburden of soil, line posts shall be set 
a minimum depth of 12 inches, and end, corner, gate and pull posts a minimum of 18 
inches into the solid rock. The hole shall have a minimum width one inch greater 
than the largest dimension of the post section to be set. 

After the post is set and plumbed, the hole shall be filled with grout consisting of one 
part Portland cement and three parts clean, well graded sand. Other grouting 
materials may be used if approved by the City in writing in advance. The grout shall 
be thoroughly worked into the hole so as to leave no voids. The grout shall be 
crowned to carry water from the post. 

Where solid rock is covered by an overburden of soil or loose rock, the posts shall be 
set to the full depth unless the penetration into solid rock reaches the minimum 
depths specified above, in which case, the depth of penetration may be terminated. 
Concrete footings shall be constructed from the solid rock to the top of the ground. 
Grouting will be required on the portion of the post in solid rock. 

End, corner, gate and pull posts shall be braced to the nearest post with a horizontal 
galvanized pipe brace used as a compression member, and a galvanized 3/8-inch 
steel truck rod and trust tightener used as a tension member. All members in 
direction of fence line of 30 degrees or more shall be considered as corners. Pull 
posts shall be used at all abrupt changes in grade. 

Barbed wire support arms shall be placed on the side of the fence as designated by 
the Owner or his representative. 

The fabric shall be stretched taut approximately two (2) inches above the ground, and 
securely fastened to the posts. The fabric shall be cut and each span shall be 
attached independently at all terminal posts. Fastening to terminal posts shall be 
with stretcher bars and fabric bands spaced at 15-inch intervals maximum. 
Fastening to line post shall be with tie wire, metal bands, or other approved methods, 
attached at maximum 15-inch intervals. The top edge of the fabric shall be fastened 
to the top rail with wire ties at intervals not exceeding 24 inches. The bottom edge of 
fabric shall be fastened to the bottom tension wire with wire ties at intervals not 
exceeding two feet. 

Rolls of wire fabric shall be joined by weaving a single strand into the ends of the rolls 
to form a continuous mesh. 
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103 FATS. OILS AND GREASE MANAGEMENT PROGRAM 

103-1 Purpose and Intent 

1 03.1.1 The purpose of this program is to provide implementation of a fats, oil and grease 
(FOG) management program providing protection for the City of Branson West wastewater 
collection & treatment systems. 

103.1.2 The objective of FOG includes but not limited to: 

1 03.1.2.1 Minimize introduction of fat & soluble waters to the collection system. 

1 03.1.2.2 Provide effective means of interception of fats, oils & grease through 
proven effective FOG interceptors and Grease Recovery Units. 

103.1.3 The program shall apply only to commercial food preparation establishments 
connected to the Branson West Wastewater collection system. 

103.1.2 Definitions: 

Automatic Grease Recovery Unit (AGRU). An inside device by design, to separate grease from 
wastewater within the unit and discharge such grease to automatically separate into a container 
for disposal. The automatic grease recovery unit shall conform to International Plumbing Code 
(I PC) standards. Examples of automatic grease recovery units are Thermaco "Big Dipper" and 
Zurn's 1192 systems. 

Building Sewer. The service line from the public sewer, or other place of disposal, to a point five 
feet outside the building wall, conveying wastewater from the premises of a user to the sewage 
system. 

Common Grease Interceptor. A device to which grease wastes are directed from more than one 
facility with different operators or type of operations, such as food court or a shopping center. 

Contact Person. The Contact Person shall mean the individual responsible for overseeing daily 
operation of the Food Preparation Establishment and who is responsible for overseeing the Food 
Preparation Establishment's compliance with the FOG Management Program as established 
herein. 

Director. Director of the Utilities Department or Designee. 

Domestic Waste. The sewage produced from non-industrial activities, and which result from 
normal human living processes which are of substantially similar origin and strength to those 
typically produced in households. 

Environmental Protection Agency of EPA. The U.S. Environmental Protection Agency or where 
appropriate, the term may also be used as a designation for the administrative or other duly 
authorized official of said agency. 

FOG Disposal Facility. A facility for the collection and disposal of non-renderable Fats, Oils, and 
Grease. 

FOG- Fats, Oils and Grease (FOG). Animal and plant derived substances that may solidify or 
become viscous between the temperatures of 32°F and 150°F (0°C to 65°C), and that separate 
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from wastewater by gravity. Any edible substance identified as grease per the most current EPA 
method as listed in 40-CFR 136.3. 

FOG Interceptor. All outside devices designed to remove fats, oils and grease from wastewater 
by allowing the liquid to cool and the grease to solidify. Grease is separated by flotation and rises 
to the top of the unit, where it is held and then manually removed on a routine schedule. 

FOG Management Equipment. Refers to properly installed and operated FOG Interceptors and 
Grease Recovery Units as approved by the City of Branson West Utilities Department. 

Food Courts. Designated areas that are predominately found in shopping centers, malls or 
amusement parks that contain several food-preparation establishments with owners or operators 
that share space and plumbing facilities. 

Food Preparation Establishment. Food Preparation Establishments include establishments that 
use food preparation processes and that are regulated by the Health Department. These facilities 
include but are not limited to restaurants, Hotel/Motel kitchens, hospitals, school kitchens, bars, 
factory cafeterias, clubs, delis, kiosks, tea rooms, snack bars, ice cream shops, fudge shops, food 
courts, coffee shops, cafeterias, diners and any other facility deemed to produce fats, oils, and 
grease. 

Grab Sample. A sample which is taken from a waste stream on a one-time basis with no regard 
to the flow in the waste stream and without consideration of time. 

Passive Grease Recovery Unit (PGRU). Indoor device designed to remove fats, oils and grease 
from wastewater by allowing the liquid to cool and the grease to solidify. Grease is separated by 
flotation and rises to the top of the unit, where it is held and then manually removed on a routine 
schedule. 

Kiosk. A small structure with one or more open sides. 

Person. Any individual, partnership, co-partnership, firm, company, governmental entity or any 
other legal entity, or their legal representatives, agents or assigns. The masculine gender shall 
include the feminine, the singular shall include the plural where indicated by the context. 

Public Sewer. A sanitary sewer, other than a building sewer, within or without a public easement 
or right-of-way, and in which all owners of abutting properties have equal rights, and which is 
controlled by the City of Branson West. 

Renderable Fats, Oils and Grease. Refers to fats, oils and grease not contaminated by contact 
with wastewater, and which can be recycled by a rendering company. Renderable fats, oils, and 
grease sources include fryers, grills and exhaust hoods. 

Renderable Fats, Oils and Grease Container. Refers to a closed, leak- proof container for the 
collection and storage of food grade fats, oils and grease. 

Sanitary Sewer. A pipe which carries sewage and to which storm, surface and ground waters are 
not intentionally admitted. 

Sewer. A pipe or conduit that carries wastewater. 

Sewer System. The complete municipal sewer system, including, sanitary sewer mains, 
manholes, lift stations, lateral sewer lines and other sewer facilities constructed or acquired by the 
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City, together with all improvements, extensions and additions to the sewer system, or any part 
thereof, and shall include all Sewer. 

Shall is mandatory; May is permissive. 

User. Any person who contributes, causes or permits the contribution of wastewater into the City 
of Branson West's Wastewater Treatment System. 

Wastewater. The spent water of a community. From the standpoint of source, it may be a 
combination of the liquid and water-carried wastes from residences, commercial buildings, 
industrial plants and institutions, together with any groundwater, surface water and storm water 
that may be present. 

Utilities Department. City Department responsible for operation and maintenance of a water and 
wastewater treatment and conveyance systems for the City of Branson West. 

The following abbreviations shall have the designated meanings: 

FOG 
CAM 
CFR 
CITY 
EPA 
Gpd 
GPM 
AGRU 
PGRU 
IPC 
L 
mg 
mg/L 
PDI 
POA 

Fats, Oil and Grease 
Common Area Maintenance 
Code of Federal Regulations 
City of Branson West 
Environmental Protection Agency 
Gallons per day 
Gallons per minute 
Automatic Grease Recovery Unit 
Passive Grease Recovery Unit 
International Plumbing Code 
Liter 
Milligrams. 
Milligrams per liter 
Plumbing and Drainage Institute 
Property Owners Association 

103-2 Installation of FOG Management Equipment: 

103.2.1 All new and existing Food Preparation Establishments shall install a FOG Interceptor, 
subject to the following exceptions and exclusions. 

103.2.2 In the event that the Director determines that the Food Preparation Establishment 
cannot install a FOG Interceptor due to physical limitations or other extreme circumstances, the 
Food Preparation Establishment shall install a Grease Recovery Unit. A food menu must be 
submitted for review in determining the exact type of Grease Recovery Unit. 

103.2.3 All Food Preparation Establishments requiring FOG Management Equipment shall 
submit the design and specs for review as a part of the City's building permit process. All costs 
and related expenses associated with the installation and connection of the FOG Management 
Equipment shall be borne by the Food Preparation Establishment. The Food Preparation 
Establishment shall indemnify the City of Branson West and its Agents for any loss or damage 
that may directly or indirectly occur due to the installation of the FOG management equipment. 

103.2.4 All Food Preparation Establishments requiring FOG Management Equipment shall 
immediately designate a Contact Person and shall inform the Utilities Department of said 
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designation. In the event the Contact Person changes, the Food Preparation Establishment shall 
promptly inform the Utilities Department of said new designation. 

103.2.5 

WP/BW1/spec/sewer 

FOG Management Equipment Requirements. 

1 03.2.5.1 The following plumbing fixtures shall be constructed, operated and 
maintained, in a manner to ensure that the discharge of food preparation wastewater 
is directed solely to the FOG Management Equipment: 

(1) Dishwasher; 
(2) 3 vat sink; 
(3) Any prep sink used for thawing or washing meats, poultry or fish; 
(4) Mop sinks; 
(5) Ice cream dipper wells; 
(6) Floor drains in kitchen area; 
(7) Garbage disposal; and 
(8) Any fixtures or equipment that allows fats, oils, or grease to be 

discharged to the sewer system. 

1 03.2.5.2 No valve or piping bypass equipment that could allow the discharge of 
food preparation wastewater (containing FOG) to directly enter the building sewer 
shall be allowed. 

1 03.2.5.3 The size of the required FOG Interceptor shall be determined by the 
number of seats and/or type of food being prepared. 

(1) Food Preparation Establishments that have a seating capacity of 
249 or less, either individually or combined, shall have a FOG Interceptor 
with a minimum size of 1000 gallons. 
(2) Food Preparation Establishments that have a seating capacity of 
250 to 350, either individually or combined, shall have a FOG Interceptor 
with a minimum size of 1500 gallons. 
(3) Food Preparation Establishments that have a seating capacity in 
excess of 350, either individually or combined, shall have a FOG 
Interceptor with a minimum size of 2000 gallons. 

1 03.2.5.4 The site of the FOG Interceptor shall be approved by the Utilities 
Department. 

1 03.2.5.5 All FOG Interceptors shall be inspected upon installation and before 
being covered, by a representative of the Utilities Department. 

1 03.2.5.6 The Contact Person at each Food Preparation Establishment shall notify 
the Utilities Department when the FOG interceptor or GRU equipment is ready for 
inspection and connection to the public sewer. The connection and testing shall be 
made under the supervision of the plumbing inspector. 

1 03.2.5.7 All applicable International Plumbing Codes (I PC) shall be followed 
during the installation of the FOG interceptor or GRU equipment. 

103.2.5.8 The FOG Interceptor shall service only flows from items in TV-A above. 
The installation of a FOG interceptor shall meet all the requirements of the 
International Plumbing Code and be in accordance with FOG interceptor detail as per 
Appendix A. 
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1 03.2.5.9 Food Preparation Establishments which have a bulk grease bin shall 
have the bin located on a pad constructed to contain any spill and shall have a 
minimum 4" drain connected to a FOG Interceptor. The pad shall be designed so that 
no storm water run-off will drain to the pad. Hot and Cold hose bibs shall be readily 
accessible at the building closest to the pad for cleaning purposes. 

103.2.6 Exempt Establishments: The City requires FOG interceptors for all Food 
Preparation Establishments. The City also realizes that there are cases of which a FOG 
interceptor, or GRU are impractical. The following exceptions are allowed: 

1 03.2.6.1 Limited Continental Breakfast- No FOG management equipment is 
required as long as food is not prepared on-site, disposable supplies only are used, 
and that milk products or food are not disposed down a sink or other plumbing fixture 
connected to sewer. The menu cannot exceed cereals, bagels, doughnuts, biscuits 
prepackaged foods including gravy or other breakfast mixes in throwaway liners or 
containers. 

1 03.2.6.2 Catered meals are allowed at exempt establishments as long as all 
dishes, serving pans, etc. are removed to an off-site approved facility with a FOG 
interceptor for cleanup. 

1 03.2.6.3 Food establishments which serve only pre-packaged food such as: 

(1) Ice Cream- pre-packaged 
(2) Sandwiches - pre-packaged 
(3) Fudge - pre-packaged 

1 03.2.6.4 Specifically approved planned development which allows specific uses. 

1 03.2.6.5 Kiosks- FOG Management Equipment is not required, Exception: 
Kiosk operations in a mall situation, indoor or outdoor, requires access to designated 
FOG Management Equipment for clean-up purposes. 

103.2.7 Common FOG Interceptors: More than one (1) business can connect to a common 
FOG interceptor provided the combined number of seats connected does not exceed the capacity 
of the FOG interceptor as outlined above. If the piping length from the last grease producing 
fixture is greater than 200' from the FOG interceptor the City may also require as determined by 
the Director a GRU to be installed in the facility. 

1 03.2. 7.1 FOG interceptors serving more than one business must provide 
documentation of a maintenance agreement between responsible parties such as: 

(I) (POA) Property Owners Association; 
(2) (CAM) Common Area Maintenance: 
(3) Agreement between owner/operator showing physical 
responsibility for operation and maintenance of FOG interceptor and its 
pumping and all related piping and equipment. 

102-3 Requirements for FOG Equipment Maintenance: 

102.3.1 The FOG Management Equipment shall be maintained continuously in satisfactory 
and effective operation, at the Food Preparation Establishment's expense. 
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103.3.2 The Contact Person shall be responsible for the proper removal and disposal, by 
appropriate means, of the collected material removed from the FOG Management Equipment. 

1 03.3.3 Chemical and/or biological additives that could cause the fats, oils and grease 
fraction to be released from the FOG Management Equipment into the sewer system are not 
permitted without the written approval of the Director. 

103.3.4 The Contact Person shall ensure that the FOG Interceptor is inspected when pumped 
to ensure that all fittings and fixtures inside the interceptor are in good condition and functioning 
properly. The depth of grease inside the tank shall be measured and recorded in the maintenance 
log during every inspection along with any deficiencies, and the identity of the inspector. 

103.3.5 The City at any time may take grab samples and perform lab tests of the effluent of 
FOG management equipment to assure its effectiveness. 

103.3.6 The Contact Person shall determine the frequency at which its FOG lnterceptor(s) 
shall be pumped according to the following criteria: 

1 03.3.6.1 The FOG Interceptor shall be completely cleaned by a licensed waste 
hauler when 25% of the operating depth of the FOG Interceptor is occupied by solids 
or a minimum of once every three (3) months, whichever is more frequent. 

1 03.3.6.2 If the Contact Person can provide data demonstrating that less frequent 
cleaning of the FOG Interceptor will not result in grease and settled solids level in 
excess of 25% of the operating depth of the FOG Interceptor, the Director may allow 
less frequent cleaning. The Contact Person shall provide data including pumping 
receipts for cleanings of the FOG Management Equipment, complete with a report 
from the FOG hauler indicating the grease level at each cleaning, and the FOG 
Interceptor maintenance log. 

1 03.3.6.3 A maintenance log shall be maintained on the premises, and shall 
include the following information: dates of all activities, volume pumped, grease 
depth, hauler's name, location of the waste disposal, means of disposal for all 
material removed from the FOG Management Equipment, and the name of the 
individual recording the information. The maintenance log and waste hauler's receipts 
shall be made available to the Director for inspection on demand. Interceptor 
cleaning and inspection records shall be maintained on file a minimum of two (2} 
years. 

103.3.7 All removal and hauling of the collected materials must be performed by State 
licensed waste hauler. Pumping shall include the complete removal of all contents, including 
floating materials, wastewater and settled sludge. Decanting back into the FOG Interceptor shall 
not be permitted. FOG interceptor cleaning shall include scraping excessive solids from the wall, 
floors, baffles and all piping. Pumped materials shall be disposed of at an approved disposal 
facility. 

103.3.8 The Contact Person shall be responsible for the cost and scheduling of all repairs to 
FOG Management Equipment components. Repairs required by the City shall be completed 
within thirty (30} days after the date of written notice is received by the Contact Person. 

103.3.9 Discharge Limits: No facility with or without FOG management equipment shall 
discharge or cause to be discharged any wastewater with a FOG concentration in excess of one 
hundred (1 00) milligrams per liter, as determined by the currently approved test for total 
recoverable fats and grease listed in 40 CFR 136.3. 
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103.3.10 FOG Minimization: 

WP /BW1/spec/sewer 

1 03.3.1 0.1 The Contact Person shall make every practical effort to reduce the 
amount of FOG contributed to the sewer system. 

1 03.3.1 0.2 Renderable FOG shall not be disposed in any sewer, septic tank or FOG 
Interceptor. All renderable FOG shall be stored in a separate, covered, leak-proof, 
Renderable FOG Container, stored out of reach of vermin, and collected by an 
approved waste hauler. 

1 03.3.1 0.3 Any quantity of FOG scraped or remove from pots, pans, dishes and 
utensils shall be directed to the trash receptacle for proper solid waste disposal. 
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DIVISION 200 

CONSTRUCTION MATERIALS AND METHODS 

FOR 

POTABLE WATER SYSTEM 



POTABLE WATER SYSTEMS ..................................................................................................................... 200 

201 MATERIALS 

201-1 Water Distribution Line shall be PVC or ductile iron pipe meeting the following specifications: 
All pipes, fittings, and appurtenances shall contain less than 0.25 percent lead calculated by 
weighted average. 

201.1.1 

201.1.2 

201.1.3 

PVC pipe shall be solid wall meeting the requirements of ASTM D2241, latest revision, 
with minimum wall thickness SDR 21 (Class 200) or thicker wall, as called for on the 
drawings. All pipe must bear the National Sanitation Foundation seal for potable water 
pipe. Pipe shall have an integral bell with a locked-in, solid cross section elastomeric 
gasket that meets the requirements of ASTM F477, latest revision. Provisions must be 
made for contraction and expansion at each rubber ring bell and spigot joint. Pipe shall 
be made from clean, virgin, NSF approved PVC material conforming to ASTM D1784, 
latest revision. 

201.1.1.1 SDR 21 PVC pipe shall be suitable for use at maximum hydrostatic 
pressures of 200 PSI at 73°F. 

201.1.1.2 Physical and Chemical Tests: Pipe shall meet the following physical and 
chemical test requirements. All physical and chemical tests shall be conducted at 73°F 
±3.6°F. 

Test ASTM Ref. 

Quick BurstTest D1599 

Sustained Pressure Test D1598 

Acetone Immersion Test D2152 

Vise Test 

Requirements 

630 PSI applied in 60 to 70 sec. 

1000 hrs. @ 420 PSI 

No visible spalling or cracking after 20 
minutes 

No splitting or shattering when 
compressed 60% in 2 to 5 minutes 

Ductile iron pipe for 3-inch through 12-inch size shall be pressure class 350 and shall 
conform to the latest revision of ANSI A21.51 - (AWWA C151) Standard for Ductile Iron 
Pipe Centrifugally Cast in Metal Molds or Sand Lined Molds, for Water or Other 
Liquids. The pipe shall be standard asphaltic varnish coated on the outside. Pipe shall 
be cement mortar lined in confonnance with ANSI A21.4-90 (AWWA C104) unless 
specified otherwise. 

201.1.2.1 Joints for ductile iron pipe that is to be buried shall be push-on type 
consisting of a single neoprene gasket which are acceptable are "Tyton" as 
manufactured and licensed by the U.S. Pipe and Foundry Company' "Fastite" as 
manufactured and licensed by the American Cast Iron Pipe Company; and "Beii-Tite" 
as manufactured and licensed by James B. Glow and Son, Inc. All required joint 
materials including the neoprene gasket and the lubricant shall be furnished with the 
pipe. 

Water Line Fittings: Fittings to be used with water distribution lines larger than 4 
inches in diameter shall have the same pressure rating as the pipe used and be either 
gray iron or ductile iron, and shall conform to the requirements of ANSI/AWWA 
C11 O/A21.1 0 or C153/A21.53, latest revisions. All mechanical joint fittings shall be 
pressure class 350 ductile iron. Fittings shall be standard asphaltic varnish coated on 
the outside. Fittings shall be cement mortar lined in conformance with ANSI A21.4 
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{AWWA C104), latest revision. Fittings shall be mechanical joint or push-on joint and 
shall meet all applicable requirements of ANSI21.11 {AWWA C111 ), latest revision. 

201.1.3.1 Fittings for water distribution lines four {4) inches in diameter and 
smaller shall be of the same material and pressure rating as that of the pipe. 

201-2 Water Service Line & Appurtenances: Water service line shall be solvent weld PVC pipe or 
polyethylene tubing meeting the following specifications: 

201.2.1 

201.2.2 

201.2.3 

201.2.4 

201.2.5 

PVC pipe for water service lines shall be solvent weld PVC pressure pipe, Schedule 
80, meeting the requirements of ASTM 01785, latest revision. All pipe shall bear the 
National Sanitation Foundation seal for potable water pipe. Pipe shall be made from 
clean, virgin, NSF approved material conforming to ASTM 01784, latest revision. All 
connections shall be joined by primer and PVC solvent cement conforming to ASTM 
02564, latest revision. 

Polyethylene Service Line: Shall be polyethylene tubing, minimum 1" diameter, 
PE2406, Class 160, IDR 7, conforming to AWWA C901, latest revision. 

Service Saddles: Shall be a full circle brass saddle suitable for installation on PVC or 
DIP pipe. The outlet shall be 1" minimum. 

Corporation stops shall be designed and manufactured to conform to AWWA Standard 
C800-84, and shall be designed to withstand working pressures up to 250 PSI. 

201.2.4.1 Inlet Threads: Shall be AWWA Standard thread. 

201.2.4.2 Outiet Threads: Shall be suitable for water service line subject to 
approval of the City Engineer. 

Water Service Meters and Appurtenances: 

201.2.5.1 Water Meters: Shall be purchased from the City. Each new service 
connection shall be individually metered. 

201.2.5.2 Coppersetters: Shall be provided for each water service meter. 
Coppersetters shall have a brace eye for installation of a cross-brace. Coppersetters 
shall have inlet and outlet compatible for the size and type of water service line. An 
inverted key valve with padlock wings shall be provided at the meter inlet, and a dual 
angle check valve shall be provided at the meter outlet. In lieu of coppersetters, the 
City may approve the use of a fabricated setter of equal performance. 

201.2.5.3 Meter Pits and Covers: Meter pits shall be ribbed and of Type 1, Grade 
2 PVC conforming to ASTM 01784, latest revision, reinforced concrete pipe, or PVC 
Schedule 35. Pit shall be minimum 18" diameter by 24" deep. Flat meter pit covers of 
cast iron and of the size required to fit the meter pits shall be provided. Covers shall be 
stamped "Water Meter". 

201-3 Valves and Hydrants: 

201.3.1 Gate Valve and Box: 

201.3.1.1 All gate valves shall be iron body, with mechanical joint restraints, 
non-rising stem with 0-ring gaskets. The valves shall be equipped with a two-inch 
square operating nut. 

201.3.1.2 Gate valves shall conform to AWWA C500 {Metal Seated Gate Valves) 
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201.3.2 

or AWWA C509 (Resilient Seated Gate Valves), latest revisions for design working 
water pressures of 200 psig for valves 12 inches NPS in diameter or smaller, and 150 
psig for valves with diameter 14 inches NPS and larger. 

201.3.1.3 Valve Boxes: Valve boxes shall be required for all buried valves, and 
shall be cast iron. The valve box shall have a round top with open base. A top cover 
will be provided, marked "water". The valve box shall be of the two-piece screw type 
with top piece capable of adjustment to final grade. 

Fire Hydrants and Appurtenances: 

201.3.2.1 Materials: 

201.3.2.1.1 Gate Valve and Box: Shall be located adjacent to each fire 
hydrant for isolation of the hydrant for repairs. Gate valves and boxes shall be as 
specified in Section 3.1- GATE VALVE AND BOX. 

201.3.2.1.2 Fire Hydrants: Shall meet or exceed requirements set forth 
in AWWA Standard C502, latest revision. Hydrants shall be dry barrel traffic model 
with break flange construction. Outlets shall be three-way and as required for the Fire 
Department's pumper and/or hose sizes and threads. Operating nut shall also be of 
the type in use by the City. Contractor shall be solely responsible for insuring 
compatibility of City's equipment and hydrants. Inlet shall be mechanical joint type and 
main valve size shall be 514 inch. Acceptable manufacturer is Mueller. 

201.3.2.2 Testing: All fire hydrants shall be flow tested to verify the maximum flow 
that each fire hydrant can produce with dropping the system pressures below 20 psig. 
If a throttling mechanism is used, it shall then be set at the maximum flow that will not 
drop system pressures below 20 psig. The bonnet and nozzle caps of each hydrant 
should be painted the appropriate color to indicate the hydrants flow class in 
accordance with local fire authority requirements, based on the results of the flow test. 

201-4 Pipe Bedding Material: 

201.4.1 

201.4.2 

Granular Stone: Granular stone pipe bedding material shall be crushed limestone 
consisting of aggregate particles meeting the requirements of ASTM C-33, latest 
revision. Embedment material diameter shall be no greater than %-inch for 4-inch 
diameter pipe, %-inch for 6 and 8-inch diameter pipe, and 1-inch for pipe 1 0-inches or 
greater in diameter, 1-inch to No.16 gradation as follows: 

Percent Passing 
Sieve Size :54-inch Dia. Pige 6 thru 8-inch Dia. Pige <::1 0-inch Dia. Pige 
1" 100 
3/4" 100 90- 100 
1/2" 100 
3/8" 85-100 20-55 
No.4 10-30 0- 15 0- 10 
No.8 0- 10 0-5 0-5 
No. 16 0-5 

Sand: All sand used for bedding shall be clean, graded from fine to coarse, not lumpy 
or frozen, and free from slag, cinders, ashes, rubbish, or other material that, in the 
opinion of the Engineer, is objectionable or deleterious. It should not contain a total of 
more than 10 percent by weight, of loam and clay, and all material must be capable of 
being passed through a 3/4-inch sieve. Not more than five percent shall remain on a 
No.4 sieve. 
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201-5 Steel Casing Pipe: 

Steel pipe for casing at highway and railroad crossings shall conform to AWWA C200 or AWWA 
C209, latest revision. 

201-6 Tracer wire: 

201.6.1 

201.6.2 

All non-metal pipes shall be installed with tracer wire to facilitate future location of pipe. 
However, tracer wire is not a substitute for accurate as-built plans, GIS mapping, or 
individual fixture record on each extension or modification of a system. 

Tracer wire shall be designed to withstand buried use, expected soil conditions, and 
provide water proof connection at each splice. All tracer wire for new installation shall 
be tested before acceptance. Detectable warning tape is not a substitute for tracer 
wire. 

202 INSTALLATION PROCEDURES 

202-1 Trenching, Bedding, Backfilling, and Compacting 

202.1.1 

202.1.2 

Trench Excavation: 

202.1.1.1 Trench Depth: Trenches shall be cut as deep as necessary on either side of 
natural depressions, ditches, waterways, etc. to provide for not less than 42 inches of 
cover over the top of the pipe. Depth of cover shall be measured from the outside top 
of the pipe vertically to the original ground surface or pavement surface. Mounding 
over the trench to attain the specified cover shall not be permitted. Trenches shall be 
cut so as to prevent high spots that could lead to "air binding" of the water line. 
Trenches shall be excavated to four (4) inches below the bottom of the pipe to provide 
clearance for not less than four (4) inches of pipe bedding material. Rocks and hard 
objects larger than one (1) inch in diameter found in the trench shall be removed for a 
depth of six (6) inches below the bottom of the pipe. The maximum degree of 
deflection, either vertical or horizontal, shall not cause a pipe joint's annular clearance 
in the bell to be less than one-fourth (1/4) inch at its closest point. In the case the 
trench is excavated at any place more than four (4) inches below grade, it shall be filled 
to the design grade with approved bedding material. Trench excavation shall, in all 
cases, be continuous from the ground surface to the established trench depth. Gutters 
and ditches shall be kept clear, or other satisfactory provisions shall be made to 
facilitate drainage. Ground adjacent to trench shall be graded so as to prevent water 
from flowing into the trench. Provisions shall be made for the continuous flow of all 
waterways, ditches, drains, or sewers encountered during construction. All ditches 
and waterways shall be restored to their original conditions as soon as possible. 

202.1.1.2 Trench Width: The width of the trench, as dug, from the trench bottom to the 
top of the pipe, shall not exceed the outside diameter of the pipe bell or socket plus 12 
inches, or 24 inches, whichever is greater. Trench width above the top of the pipe shall 
be as required by field conditions to prevent sliding and caving of the excavation. 

Sheeting, Shoring, or Bracing: Sheeting, shoring, or bracing shall be placed wherever 
necessary for the proper preserving of any excavation, embankment, or structure. 
Where the ground is of such a character or other conditions are such as to render it 
necessary, the sheeting shall be closely driven and to such depth below the lowest 
point of the final excavation as may be required. Shore up, protect, and insure from 
injury all buildings, retaining walls, piers and footings, storm sewers, sanitary sewers, 
gas lines, water lines, fences, curbs, trees, or other property liable to be injured during 
the process of the work. Sheeting, shoring, and bracing shall be provided, installed, 
and maintained to protect the excavation and insure open trench operations. 
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202.1.3 

202.1.4 

202-2 Installation: 

202.2.2 

Placement of Bedding Material: 

202.1.3.1 Granular Stone Pipe Bedding: Granular stone shall be placed in the 
trench and shaped so as to provide uniform support for the bottom quadrant of the pipe 
barrel. The bedding shall be not less than four (4) inches in thickness. Following 
placement of the pipe, the trench shall be filled with granular stone bedding material to 
a minimum compacted depth of six (6) inches above the pipe barrel. 

202.1.3.2 Sand Pipe Bedding: Sand shall be shaped and placed similar to the 
granular stone specified above. 

Backfilling: 

202.1.4.1 Material used for backfilling of trenches shall be free from perishable 
matter and from other material liable to become unstable when saturated with water 
after having been compacted. No frozen material shall be used in backfill. Care shall 
be taken to prevent damage to the pipe and structures. Special precautions shall be 
taken in backfilling over pipes. No backfill shall be placed over any portion of pipes 
and/or joints not inspected by the City Engineer. The bedding material shall be brought 
to a depth of at least six inches over the top of the pipe bell, with this material carefully 
deposited in un~orm layers not exceeding six inches in depth, and each layer carefully 
and solidly tamped with mechanical tampers in such a manner as to avoid damage to 
pipe or disturbing completed work. Unless noted otherwise on the drawings, backfilling 
for the remainder of the trench shall be previously excavated gravel, sand, or earth, 
and shall contain no stone over ten inches in its largest dimensions. Stones smaller 
than that size may be used in proportion not exceeding one part of stone and three 
parts of earth in any place. This backfilling shall be deposited and spread in layers and 
solidly tamped. Except as spec~ied for roadway crossings, trench backfill shall be 
compacted to 80 percent of the maximum density at optimum moisture. As the 
trenches are backfilled, remove all surplus material and regrade the surface, leaving it 
in good order. The trenches shall be filled to the ground surface elevation which 
previously existed. 

Pipe Installation: 

202.2.2.1 General: Only workers competent at laying pipe shall be employed on 
this phase of the work, and complete suitable equipment necessary for the execution 
of same is required. Any incompetency observed must be removed, and where 
improper equipment or lack of same appears to be impairing the quality or speed of the 
work, such adjustment in same shall be made. 

202.2.2.2 The pipe, fittings and valves shall be placed in the trench with care. 
Under no circumstances shall pipe or other materials be dropped or dumped into the 
trench. If plastic pipe is used, the pipe shall be snaked into the trench, either 
employing the natural snaking tendency of some plastic pipe or the pipe shall be laid 
from one side to the other on alternate lengths. 

202.2.2.3 Pipe Cleaning During Laying Operations: The pipe, if furnished from the 
factory with dust covers over the ends, shall be examined carefully during laying 
operations to insure that such covers are not lost inside the pipe. At the termination of 
pipe laying, the open end of the pipeline shall be closed off by a suitable cover until 
laying operations are resumed. No pipe shall be placed in the trench unless it is 
intended to make the joint to the pipeline at that time. 
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202.2.3 

202.2.4 

202.2.2.4 Inspection of Materials During Construction: Any materials not meeting 
the specifications, or obviously faulty material, shall be rejected and removed from the 
job site. 

202.2.2.5 Joining Pipe: In joining sections of pipe, the installer shall use good 
working practices. All pipe ends shall be cleaned thoroughly inside and out before 
application of lubricant. The recommendations of the manufacturer of the pipe shall be 
followed closely in joining this type of pipe. Care shall be taken in lowering pipe into the 
trench in order that a tensile stress is not created that would cause partial or complete 
separation of the joints. Mechanical joint restraints, such as a retainer gland, restraint, 
harness, etc., shall be used to restrain bends, tees, crosses, reducers, and other 
fittings. Concrete thrust blocks shall not be used. 

202.2.2.6 Breaks in Pipe and Joints: Breaks in the pipe or joints shall be repaired. 

202.2.2.7 Bedding of Plastic Pipe: The Contractor shall bed the pipe in 
accordance with the requirements of Section 202-1 -TRENCHING, BACKFILLING, 
AND COMPACTING. 

202.2.2.8 Allowance for Expansion: Expansion and contraction of PVC pipe is 
relatively great. Snake the pipe in the trench or allow in other ways for some expansion 
or contraction of the pipe. 

202.2.2.9 Avoidance of Unnecessary Bends: Excessive bends in the alignment of 
the pipe will not be permitted. Where obviously required, sweep ells shall be used in 
making connections between two sections having differing alignment. Standard 90E 
elbows are not to be used, except in confined locations. 

202.2.2.1 0 Water in Trench: Pipe shall not be laid in a trench containing standing 
water. A pump(s) and appliances of sufficient capacity shall be furnished and operated 
by the installer to prevent interference of water, ice, or snow with installation of the 
pipe. No structure or pipe shall be placed in water, and water shall not be allowed to 
run into or cover any concrete work or pipe, or into or through any pipe. 

Anchorage of Bends, Tees, and Plugs: All tees, plugs, caps, and bends exceeding 
22-1/2°± shall be restrained with mechanical joint restraints, such as a retainer gland, 
restraint harness, etc. Concrete thrust blocks shall not be used. 

Water Mains Near Sewers: The requirements for parallel installation and crossings 
apply to water mains and any existing or proposed line carrying non-potable fluids such 
as, but not limited to, drains, storm sewers, sanitary sewers, combined sewers, sewer 
service connections, and process waste or product lines. 

202.2.4.1 Horizontal Separation: Water mains shall be laid at least ten feet 
horizontally from any existing or proposed drain, sewer line, or lines carrying 
non-potable fluids. The distance shall be measured edge of pipe to edge of pipe. In 
cases where it is not practical to maintain a ten-foot separation, the department may 
allow deviation on a case-by-case basis, if supported by data from the design 
engineer. Such deviation may allow installation of the water main closer to a sewer, 
provided that the water main is laid in a separate trench or on an undisturbed earth 
shelf located on one side of the sewer and in either case, at such an elevation that the 
bottom of the water main is at least 18 inches above the top of the sewer. In areas 
where the recommended separations cannot be obtained, either the waterline or the 
sewer line shall be constructed of mechanical joint pipe. Casing pipe must be a 
material that is approved for use. 
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202.2.5 

202.2.4.2 Vertical Separation: Water mains crossing sewers, storm drains, 
sanitary sewers, or any non-potable line shall be laid to provide a minimum vertical 
clear distance of 18 inches between the outside of the water main and the outside of 
the sewer. This shall be the case where the water main is either above or below the 
sewer. At crossings, the full length of water pipe shall be located so both joints will be 
as far from the sewer as possible, but in no case, less than ten feet. Special structural 
support for the water and sewer pipes may be required. In areas where the 
recommended separations cannot be obtained, either the waterline or the sewer line 
shall be constructed of mechanical joint pipe that extends no less than ten feet on both 
sides of the crossing. Casing pipe must be a material that is approved for use. 

202.2.4.3 Unusual Conditions: Where it is necessary for the water main to pass 
under a sewer line, the water main must be laid with ductile iron pipe, or shall be PVC 
piping with a steel casing, both of which must extend on each side of the crossing until 
the normal distance from the water main to the sewer is at least ten feet. In making 
such crossings, a full length of pipe must be centered over or under the sewer to be 
crossed so that the joints will be equally distant from the sewer and as remote 
therefrom as possible, but in no case, less than ten (10) feet. The sewer line must also 
be constructed of ductile iron pipe with mechanical, compression, or leaded joints until 
the normal distance from the sewer to the water main is at least ten feet. Where a 
water main must cross under a sanitary sewer, a vertical separation of at least 18 
inches between the bottom of the sewer line and the top of the water main must be 
maintained with adequate support for the larger size sewer lines to prevent them from 
settling or their breaking the water main. Where these conditions cannot be met, the 
Missouri Department of Natural Resources shall be consulted as to the precautions to 
be taken to protect the public water supply. 

202.2.4.4 No water line shall be located closer than ten (10) feet to any part of a 
sanitary or combined sewer manhole. 

202.2.4.5 Force Mains: There shall be at least ten foot horizontal separation 
between water mains, sanitary sewer force mains and other force mains carrying 
non-potable fluids, and they shall be in separate trenches. In areas where these 
separations cannot be obtained, either the water line or the sewer line shall be cased in 
a continuous casing. 

202.2.4.6 Disposal Facilities: No water line shall be located closer than 25 feet to 
any on-site wastewater disposal facility, agricultural waste disposal facility, or landfill. 

Water Mains Near Other Utilities: Water mains shall be located at least 10 feet 
horizontally from any existing or proposed oil and gas lines, and buried electric lines. 
In cases where the specified separation of 1 0 feet cannot practically be maintained, the 
City may allow deviation on a case-by-case basis, if supported by data from the design 
engineer. Such deviation may allow installation of the water line closer to existing or 
proposed utilities, provided that the water line is in a separate trench. Under no 
circumstances, however, shall a water line be installed closer than 12 inches to other 
existing or proposed utilities. 

202-3 Testing, Flushing, and Disinfecting: 

202.3.1 Testing: Installed water lines shall be hydrostatically tested. The test shall be 
conducted with all meter settings in place and the angle valve closed. Prior to 
conducting the test, the water line and fittings shall be backfilled. All air shall be 
expelled from the pipeline prior to the test by use of air release valves, hydrants, or 
taps. Taps shall be plugged after testing is completed. The test procedure shall be in 
accordance with the latest edition of AWWA standards and as specified below: 
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202.3.2 

202.3.1.1 Test pressure shall not be less than 1.25 times the stated anticipated 
maximum sustained working pressure of the pipeline measured at the highest 
elevation along the test section and not less than 1.50 times the stated sustained 
working pressure at the lowest elevation of the test section. The duration of the 
hydrostatic test shall be 2 hours. 

202.3.1.2 The pipeline shall be pressurized using a hand or motor-operated pump 
equipped with a shut-off valve, pressure relief valve, and a gauge located to read the 
line pressure when the pump valve is closed. 

202.3.1.3 At the end of the 2-hour test period, water shall be pumped into the 
system to bring the pipeline back up to the test pressure. The volume of water required 
shall be measured with an approved meter or by pumping from a calibrated vessel. 
The pipe or installation shall not be accepted unless or until the leakage test is 
conducted. Leakage shall be defined as the quantity of water that must be supplied 
into the new laid pipe, or ay valved section thereof, to maintain pressure within 5 psi± 
of the specified test pressure after the air in the pipeline has been expelled and the 
pipe has been filled with water. 

202.3.1.4 The pipe installation will be accepted if the leakage is less than or equal 
to that determined by the following formula: 

L =SO vi P 
148,000 

In which Lis the allowable leakage in gallons per hour; Sis the length of pipeline tested 
in feet; D is the nominal diameter of the pipe in inches; and P is the average test 
pressure during the leakage test, in pounds per square inch gauge. When testing 
against closed metal-seated valves, an additional leakage per closed valve of 0.0078 
gallhr/in. of nominal valve size shall be allowed. 

202.3.1.5 Any test section not meeting the requirements of this specification shall be 
repaired and retested until the test requirements are satisfied. Defective pipe, valves, 
fittings, hydrants, or other appurtenances shall be removed and replaced. 

202.3.1.6 The pressure test shall be performed in the presence of the City Engineer or 
his representative. A written report shall be made by the installer during the test 
showing the test section, test pressure, test results, and other pertinent data. 

Flushing and Disinfecting: The completed water distribution system shall be flushed 
and disinfected in accordance with AWWA C651, latest revision. The 
"Continuous-Feed Method" shall be utilized. This method is summarized below: 

202.3.2.1 Calcium hypochlorite granules shall be placed in pipe sections during 
construction. Granules shall be placed at upstream end of the first section of pipe, at 
the upstream end of each branch main, and at 500 foot intervals. Calcium hypochlorite 
granules shall not be placed within solvent weld PVC pipe or in screwed joint steel 
pipe. The following table shows the amount of granules needed based on pipe 
diameter. 
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Pipe Dia .. in. 
4 

Calcium Hypochlorite Granules. oz. 
1.7 

6 3.8 
8 6.7 
10 10.5 
12 15.1 

14 and larger 0 2 x 15.1 
Where D is the inside pipe diameter in feet D=d/12 

202.3.2.2 Prior to disinfection, the completed water line shall be filled and flushed. All 
air shall be expelled from the pipeline as described in paragraph 3.1 of this 
specification. The flushing velocity shall not be less than 2.5 feet per second (fps). 
The following table shows the approximate rates of flow required to produce a velocity 
of 2.5 fps in pipes of various diameters: 

Approx. Flow Req'd. 
Pipe Dia .. ln. To Produce 2.5 fps. GPM 

1 ............................................ 1 0 
2 ......................................... 30 
3 ........................................... 65 
4 .......................................... 105 
6 .......................................... 230 
8 ......................................... 390 
10 ........................................ 620 
12 ........................................ 890 

202.3.2.3 Potable water from an approved source shall be introduced into the water 
line at a constant, measured rate. At a point no more than 10 feet downstream from 
the beginning of the new water line, water entering the line shall receive a dose of one 
percent chlorine/water solution, fed at a rate such that the water shall have not less 
than 25 mg/1 free chlorine. Measure the chlorine concentration at regular intervals 
using appropriate chlorine test kits. The following table shows the gallons of one 
percent chlorine/water solution required per 100 feet of pipe to produce a 25 mg/1 
concentration in the pipeline: 

Gallons of 1% Solution 
Pipe Dia .. ln. Req'd. Per 100 Ft. of Pipe 

1 ........................................... 01 
2 .......................................... 05 

3 ········································ .11 
4 .......................................... 18 
6 ......................................... 38 
8 ......................................... 65 
10 ....................................... 1.02 
12 ....................................... 1.47 

202.3.2.4 Approximately one pound of liquid chlorine (100% available chlorine) is 
required for 12 gallons of water to produce a one percent solution. Approximately one 
pound of calcium hypochlorite (HTH) is required per 8 gallons of water to produce a 
one percent solution. 

202.3.2.5 The chlorinated water shall be allowed to stand in the new water line for at 
least 24 hours, during which time all valves and hydrants shall be operated. At the end 
of the 24-hour period, water in all portions of the line shall have a residual of not less 
than 10 mg/1 free chlorine. If a concentration less than 10 mg/1 is found after the 

200-9 
Specs/BW1/potable water 



24-hour period, the entire disinfection procedure shall be repeated by the Contractor at 
his expense. 

202.3.2.6 Upon satisfactory completion of the disinfection procedure, the heavily 
chlorinated water shall be flushed from the system until the chlorine concentration 
throughout the entire system is no higher than 1 mg/1 or the chlorine concentration of 
the water source. Prolonged chlorinated exposure to the pipe shall be avoided in order 
to prevent damage to the pipe lining or corrosion damage to the pipe. The environment 
to which the heavily chlorinated water is to be discharged shall be inspected. If the 
chlorinated discharge will cause damage to the environment, a neutralizing chemical 
shall be applied to the water to be wasted to thoroughly neutralize the residual chlorine. 
Where necessary, federal, state, or local regulatory agencies should be contacted to 
determine special provisions for the disposal of heavily chlorinated water. 

202.3.2. 7 After final flushing and filling of the system and prior to placing the system in 
service, the installer shall arrange with the Missouri Department of Natural Resources 
for collecting samples for required tests. If bacteriological test results are 
unsatisfactory, the entire disinfection procedure shall be repeated by the Contractor at 
his expense. The installer shall be available to assist the Missouri Department of 
Natural Resources in collecting samples if required. 

202-4 Roadway Surface Replacement: 

202.4.1 All roadway surfaces removed during water line construction shall be replaced with a 
minimum of six inches of concrete. Asphalt repairs will only be allowed when the City 
receives a written request and the City gives written approval. The Contractor shall be 
responsible for determining the nature and thickness of all pavement and surfacings to 
be cut and replaced, including any base courses. Concrete pavement, asphaltic 
pavement, macadam pavements, crushed stone, and any type of roadway surface, 
whether public or private, which is cut or damaged during construction of the project 
shall be replaced so as to conform to the lines and grades of the original roadway 
surface, and shall be of a quality, thickness, and appearance equal to or better than that 
of the roadway as it existed prior to construction. 

202.4.2 Existing paving shall be cut vertically and horizontally to straight lines. The trench shall be 
backfilled with granular stone material compacted to 95 percent of maximum density, to 
an elevation level with the existing riding surface of the roadway. This level shall be 
maintained by the Contractor until all secondary settling has occurred. Any crushed 
stone required to maintain the trenches in a suitable condition for traffic during this 
period shall be furnished at the Contractor's expense. When the trench has been 
properly backfilled and has settled sufficiently to permit final repairs, roadway surfacing 
shall be applied according to this specification. At the time of final repairs, the 
Contractor shall remove sufficient material to allow placement of roadway surfacing to 
the thicknesses specified below. 

202.4.2.1 Granular stone backfill shall meet the gradation requirements specified in 
Paragraph 201-4 of this Division. 

202.4.3 Crushed Stone: Trenching along or across unpaved roadways, including county roads, 
and city streets, as well as dirt, or gravel shoulders of paved streets, roads, or highways, 
shall be backfilled in compliance with these specifications. The trench shall be 
backfilled to a level with the existing riding surface of the roadway. When the trench has 
been properly backfilled and has settled sufficiently to permit final repairs, the backfill 
shall be removed as necessary for crushed stone surfacing. The crushed stone 
surfacing shall be as set forth in Section 501-4 of these specifications and shall be rolled 
and thoroughly compacted in layers to a minimum finished thickness of 6 inches. 
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202.4.4 Concrete, Asphaltic Concrete, and Chip and Seal: Pavement surfaces, including private 
drives, shall be replaced with concrete suriacing equal to the thickness of existing 
pavement, plus a minimum of 2 inches. Concrete shall have a minimum 28-day 
compressive strength of 3500 psi. Total thickness of concrete shall be a minimum of six 
inches. 

202-5 Clean-up: 

202.5.1 After completion of any portion of work, the construction area shall be cleaned of all 
surplus material, earth, rubbish, etc. and left in as near the original state as possible. All 
ditches and drainage shall be restored to their original condition. 

202.5.2 All grassed areas shall be seeded, fertilized, and mulched as required to restore the areas 
to a condition equal to that which existed prior to construction. 

202-6 Highway and Railroad Crossings: Where designated on the approved design drawings, 
underground highway and railroad crossings shall be installed. Such installations shall be 
accomplished by tunneling, boring, or jacking methods. Each method shall provide for removal of 
earth and rock encountered during installation of the carrier and casing pipes. Where jacking or 
tunneling are utilized, the annular space between the casing and earth shall be pressure grouted 
with neat cement grout. 

202.6.1 Highway crossings shall be made in strict compliance wijh Missouri Department of 
Transportation requirements. No highway crossings shall be installed without the 
Contractor first obtaining all necessary permits from the Missouri Department of 
Transportation. 

202.6.2 Railroad crossings shall be made in strict compliance with railroad company 
requirements. No railroad crossings shall be made without the Contractor first obtaining 
all necessary permits from the railroad company. 

202.6.3 The Contractor shall insure that traffic interruptions are minimized during the 
underground excavation operations. After the operation is completed, the Contractor 
shall slide the water pipe in place. The pipe shall be supported by PSI Ranger II 
non-metallic casing spacers, as manufactured by Pipeline Seal and Insulator, Inc. or an 
approved equal. Casing spacers shall be spaced a maximum of eight (8) feet apart 
along the length of the carrier pipe with one casing spacer within two (2) feet of each 
side of a pipe joint. Wood skids are not an acceptable method of supporting the carrier 
pipe. Once the carrier pipe has been fixed, the annular space at each end of the casing 
pipe shall be sealed by installing 1/8" thick synthetic rubber end seal, PSI Model "C", as 
manufactured by Pipeline Seal and Insulator, Inc., or an approved equal. 

202-7 Stream Crossings: Where designated on the approved design drawings, underground stream 
crossings shall be installed. Installation shall be by trenching or longitudinal boring methods. 

202.7.1 Carrier pipe shall be of restrained joint SDR21 PVC pipe, Yellowmine wijh Certa-Lok 
joints, as manufactured by Certainteed Corporation. 

202.7.2 Casing pipe shall be SDR 21 PVC pipe as specified in Section 201-1 of this division. 

202.7.3 Installation of stream crossings shall be as shown on the standard details providing a 
minimum cover of four feet. Where trenching is utilized to install stream crossings, 
backfilled stream banks shall be protected from erosion by placement of stone rip rap. 

202.7.4 After the trenching or boring operation is completed, the Contractor shall slide the water 
pipe in place. The pipe shall be supported by PSI Ranger II non-metallic casing spacers, 
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as manufactured by Pipeline Seal and Insulator, Inc. or an approved equal. Casing 
spacers shall be spaced a maximum of eight (8) feet apart along the length of the carrier 
pipe with one casing spacer within two (2) feet of each side of a pipe joint. Wood skids 
are not an acceptable method of supporting the carrier pipe. Once the carrier pipe has 
been fixed, the annular space at each end of the casing pipe shall be sealed by 
installing 1/8" thick synthetic rubber end seal, PSI Model "C", as manufactured by 
Pipeline Seal and Insulator, Inc., or an approved equal. 

202.7.5 If the stream has permanent flow and the crossing width is greater than 15 feet, the 
crossing shall be constructed in accordance with the provisions setforth in Section 8.7.2 
of the Design Guide for Community Water Systems, published by the Missouri 
Department of Natural Resources, reproduced as follows: 

202.7 .5.1 The pipe shall be of special construction, having flexible watertight 
joints. Steel or ductile iron ball-joint river pipe shall be used for open cut crossings. 
Restrained joint pipe may be used for open cut crossings, provided it is encased in a 
welded steel casing. Restrained joint or fusion weld pipe shall be used for bored 
crossings. Adequate support and anchorage shall be provided on both sides of the 
stream. 

202.7.5.2 Valves shall be provided at both ends of water crossings so that the 
section can be isolated for testing or repair; the valves shall be easily accessible and 
should not be subject to flooding; and the valve closest to the supply source shall be in 
an accessible location. 

202.7.5.3 Permanent taps shall be provided on each side of the valve within the 
manhole to allow insertion of a small meter to determine leakage and for sampling 
purposes. 

202.7.5.4 The stream crossing pipe or casing shall extend at least 15 feet beyond 
the upper edge of the stream channel on each side of the stream. 

202.7.6 If the stream is an intermittent flowing stream, restrained joint pipe shall be used, 
extending at least 15 feet beyond the upper edge of the stream channel on each side of 
the stream. 
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PIPE O.D. + 12" (MIN) 
PIPE O.D. + 24" (MAX) 

(f) 
w 
0::: 
<( 
> 
:r: 

COMPACTED 
GRANULAR 
STONE BEDDING 

~i ~ ~~~:a:Ir:::;Q~ _ _____L 0 

PIPE -----tt:lr-:-\ 

SEWER LINE mENCH & BEDDING DETAIL 
N.T.S. 
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N.T.S. 

* IN LOW LYING AREAS WHERE GROUND WATER IS AN 
ISSUE & TO PREVENT IN FILL TRATION A UN I-BAND OR 
APPROVED EQUAL SHALL BE USED 

CITY OF BRANSON WEST, MISSOURI 

Um ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

--------------------J·O-PL-IN_._M_I_SS-0-UR_I __________________ __. 
A-2 



I. 25-1/4" 

Jll 

I. 24" 

34" 

CX) 

. I ............ 
L{) 

I 
.--

fL 
.I 

"'f 

STD. FRAME & COVER, 
NEENAH R-1573 
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TOTAL WEIGHT OF FRAME 
& COVER, 400 LBS. (MIN.) 

MANHOLE FRAME & COVER DETAIL 
NOTES: 

INVERTS COMING IN AT ELEVATION 
HIGHER THAN THE OUTLET INVERT 
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INVERTS. INVERTS COMING INTO THE 
MANHOLE AT AN ANGLE WITH THE 
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N.T.S. 
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MANHOLE STEPS 
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PLAN - TYPICAL ALL MANHOLES 
N.T.S. 

CITY OF BRANSON WEST, MISSOURI 

nm ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

JOPLIN. MISSOURI 
_______ ____. 
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DROP MANHOLE NOTE: 

TYPE 'A' DROP - 2' MIN. TO 8' MAX. 
PIPE - SDR 35 P.V.C. 

TYPE 'B' DROP - OVER 8' 
PIPE - CLASS 50 DUCTILE IRON 

2' -0" MINIMUM - DEPTH OF DROP 
VARIABLE. AS REQUIRED ON PLAN & 
PROFILE DRAWINGS.---------, 

A-LOK GASKET OR 
APPROVED EQUAL. 
(TYP.) 
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r---11---- ·.d 
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TOP OF PIPE.------+-...:.....,------' 
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APPROVED EQUAL. CONCRETE ENCASEMENT 
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DROP MANHOLE DETAIL 
N.T.S. 
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CONSULTING ENGINEERS & SURVEYORS 
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REMOVE PLUG & CONNECT 
TO LATERAL LINE AFTER 
COMPLETION OF SUCCESSFUL 
SEWER LINE TESTING. 

LATERAL 
LINE 

NOTE: 

IN-LINE TEE 
OR WYE, AS 
APPROPRIATE 

LATERAL LINE SHALL HAVE 30" MIN. COVER 

SERVICE LATERAL DETAIL 
N.T.S. 

CITY OF BRANSON WEST, MISSOURI 
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NOTES: 
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AN ADDITIONAL 9" TO 12" ON EACH SIDE 
OF THE FIRST SAW CUT, AS SHOWN. THE 
SECOND CUT SHALL BE SAWN TO FULL 
DEPTH OF THE EXISTING SURFACE. 

ALL EXISTING PAVEMENT SHALL BE 

CRUSHED STONE SURFACING REPLACED WITH A MINIMUM OF 6" OF 
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SEWER & WATER STREET CROSSING DETAIL 
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CONSULTING ENGINEERS & SURVEYORS 

------------------~JO~P~L1N-,~MI~SS~O~UR~I------------------~ 
A-9 



...... 
N 
...... 
I.J'l ...... 
·~ 
~ ...... 
i:n 
a) 
$: 

"0 
vi 
~ 
c. 
Vl 

~ 
IXl -­Vl 
01 
c: 
-~ 

~ 
0 -­Vl c: 
0 
:p 

e:l 
t;:::: 

-~ 
c. 

(J) 

·"0 ... 
.ro 
"0 c: 

:~ ... 
Q) 

·£ 
·f; 
.QJ 

3~ 
c: 
0 

"Vl c: 
·n:J ... 
IXl 

"'0 
·;:; 
,g 
.0 
::E ..... 

•Vl 
Q) ·:s: 
c: 

·o 
Vl 

'C: 
~ 

.!Xl --N 

#6 SOLID COPPER 
GROUND CLAMPED TO THE 
ROD AND TO THE 
FENCE IN SUCH A MANNER 
THAT EACH ELEMENT OF 
THE FENCE IS GROUNDED 

RISER CONTINUOUS ON 
ONE SIDE OF CORNER ----. 

%"x8' -0"--__.-
COPPER CLAD 
GROUND ROD 

12' WIDE DOUBLE 
SWING GATE 
(SEE DETAIL ON T 
SHT A-11) 

X ----::1 • 
I 

XI 

I 

I 
STONE I ' 

3 STRANDS OF 4 
POINT BARB WIRE 
ON 45" OUT RIGGERS 

2' 
TYP 

0 
I 

{() 

0 w w f-
: f--0 w----:-­
o(f)O o::o.. 
low 2 o>­

"f.r)o..m zf­
~ 0 '---" 
w () 

GROUNDING 
LEGEND 

i ~ 
I 
• 

• c 4" 1HICK CRUSHED 
SURFACE (TO EXTEND 1 
BEYOND FENCE)~ X IV LIFT STATION SITE 

I 
y 

I 

I 
y 

6' TALL CHAIN LINK 
FENCING W/ 3 STRAND 
BARBED WIRE @ 45" (TYP.) 

CHAIN LINK FENCE W/ GROUND DETAIL 
' N.T.S. 

CITY OF BRANSON WEST, MISSOURI 

nm ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

JOPLIN, MISSOURI 
________ ______. 

A-10 



Z:\Branson West MO\City of Branson West\bther\Standard Specifications\Drawings\BW-specs.dwg, 5/14/2015 1:22:23 PM 

c () 
=~ 

:::0 

>I > r z 
r en 
G') 0 
fTl z 

0~1 ~ ~ ~ (/) 

~~ ,:-i 
)> I ~ >-I CJ:::O 

3:: ~ -1 
(/) t..fTI-

~z Z 
(/) [(J 

0 z-. z 

~r:l ~ c 
-::u :::0 ~(/) }> 

~ ~ U) 
U) 

~0 
::uo 
<-
~}> 
0-1 
~[T] 

U) 
~ 

-z 
0 . 

'----"' 

L() 

SHAL~BE 
SLOPED AWAY FROM 
POST TO SHED WATER 

12' DOUBLE 
SWING CHAIN 
LINK GATE 

4 POINT 
BARB WIRE 

PLUNGER ROD \ 
~ I 

---------PIPE SLEEVE SET! 
IN CONCRETE I 

\ -_ _./ 

I. 12' -0" DOUBLE S~NG CHAIN LINK GATE .I 
12' GATE ASSEMBLY 

N.T.S. 

w 
oi-

l- w w r--.. 

'I (/) o o::: o..: 
- OoU>-

o_wzl­
mO"--"' 
~u 
w 



"'"' ,V) 
Q) 

·:s: 
c 

·0 
Vl 

"C 

~ 
·~ 
N 

NOTE: COMPACTED BACKFILL, SLOPED 
FROM MANHOLE FRAME TO EXISTING 
GRADE SHALL BE PRO~DED AROUND 
ALL MANHOLES EXCEPT THOSE 
WITHIN STREET PAVEMENT. -------. 

10 
11 MIN. 

MANHOLE 

MANHOLE GRADING DETAIL 
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WATER LINE TRENCH & BEPPING DETAIL 
N.T.S. 

* NOTE: TRENCH SHALL BE BACKFILLED 
FULL DEPTH WITH COMPACTED 
GRANULAR STONE BEDDING AT 
ALL ROADWAY CROSSINGS. 
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STONE RIP RAP SHALL BE PLACED 
WHERE STREAM CROSSINGS ARE 
INSTALLED BY TRENCHING. RIP RAP 
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PROVIDE A TOTAL BLANKET 
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THAN LARGEST O.D. OF 
CARRIER PIPE 
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CASING SHALL BE FROM EDGE OF ROAD RIGHT-OF-WAY TO EDGE OF ROAD RIGHT-OF-WAY 

r---- SEWER OR * I WATER LINE 

SYNTHETIC RUBBER END 
SEAL (TYP. EACH END) 

* NOTE: 
CASING SPACERS SHALL BE UTILITZED 
FOR BRACING IN THE ANNULAR SPACE 
BETWEEN CASING & CARRIER PIPES. 

CASING - WELDED STEEL PIPE W/ 0.25" MIN, WALL 
THICKNESS & MIN. 35,000 P.S.I. YIELD STRENGTH. CASING 
DIAMETER SHALL BE A MIN. OF 2" GREATER THAN THE 
LARGEST OUTSIDE DIAMETER OF SEWER OR WATER PIPE. 

* - MIN. DEPTH OF COVER SHALL BE 5' BELOW CROWN GRADE 
OR 3' BELOW DITCH GRADE, WHICHEVER SHALL GOVERN. 

HIGHWAY CROSSING DETAIL 
N.T.S. 



NOTE: 
CONTRACTOR SHALL FIELD VERIFY 
TYPE & SIZE OF EXISTING PIPES 
TO BE TAPPED 

16"SQ. x 4" THK. 
CONC. PAD 

ADJUSTABLE VALVE 
BOX 

TAPPING VALVE & SLEEVE INSTALLATION 

CITY OF BRANSON WEST, MISSOURI 

Jlm ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

------------------JO-PL-IN_._M_IS-SO-UR-1----------------~ 
8-5 
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AWWA 
FIRE HYDRANT WITH M.J. 
INLET, W/42" BURY. 
ACCEPTABLE MANUFACTURES 
IS MUELLERS. 

CONCRETE THRUST BLOCK 
BEARING AREA ON SOIL 
MIN, 4 SQ. FT. 

CONSTRUCT DRIP DRAIN SUMP 
WITH 1/3 CU. YD. OF 3/4"¢ 
CRUSHED ROCK 

FIRE HYDRANT INSTALLATION 
N.T.S. 

NOTE: 
GATE VALVES SHALL BE 
INSTALLED BETWEEN ALL 
FIRE HYDRANTS & MAIN 
LINES. ALL JOINTS SHALL HAVE 
MECHANICAL RESTRAINTS, 
SUCH AS RETAINER GLAND, 
RESTRAINT HARNESS, ECT. 

6"¢ M.J. X M.J. 
x FLG. TEE 
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5/8"¢ PRECISION OR 
APPROVED EQUAL WATER METER. 

NOTE: 

CAST IRON WATER 
METER COVER--, 

THE WATER METER, COPPERSETTER, 
METER PIT & METER COVER SHALL 
BE PURCHASED FROM THE CITY. 

SONOCO DUROPIPE OR 
APPROVED EQUAL 
METER TILE - 18"¢ 
24" TALL 

1" POLYETHYLENE 
TUBING 

FORD SERIES 170 OR APPROVED EQUAL COPPERSETTER 
WITH 3/4" PE INLET & OUTLET, AND INLET VALVE W/ 
PADLOCK WINGS. IN LIEU OF COPPERSETTERS, THE CITY 
MAY APPROVE THE USE OF A FABRICATED SETTER OF 
EQUAL PERFORMANCE. 

CAST IRON VALVE COVER 

8"¢ SCH 80 PVC 

PROPOSED 
SERVICE 
LINE 

.·.·.:::·:::.:·.::::·::.:::::::::·:u u::·::·::::.: ·::···.::··.·.:: .. :: .. ··.::.:.· .·: 

2" oF CRUSHED sY ...... . 
COMPRESSION COUPLING AS 
REQUIRED FOR CONNECTION 
TO EXISTING SERVICE LINE NOTE: 

USE 1"¢ P.V.C. PIPE BRACE TO 
SUPPORT METER & COPPERSETTER 

WATER METER INSTALLATION DETAIL 



16"SQ. x 4" THK. 
CONC. PAD 

ADJUSTABLE VALVE 
BOX 

M.J. GATE VALVE W/ 
TRANSITION GASKETS, 
& MECHANICAL JOINT 
& RESTRAINTS AS REQUIRED 

P. V.C. OR DUCTIL 
IRON PIPE 

GATE VALVE INSTALLATION 

CITY OF BRANSON WEST, MISSOURI 

nm ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

-------------------JO-PL-IN_._M_IS-SO-U-RI------------------~ 
8-8 
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NOTES: 

MECHANICAL JOINT RESTRAINTS, SUCH AS 
A RETAINER GLAND, RESTRAINT HARNESS, ECT., 
MUST BE USED. CONCRETE THRUST BLOCKS SHALL 
NOT BE USED UNLESS APPROVED BY CITY IN WRITTING. 

THE LENGTH OF RESTRAINED PIPE JOINTS 
BEYOND THE FITTING SHALL BE AS REQUIRED 
BY THE JOINT RESTRAINT MANUFACTURER 
INSTALLATION INSTRUCTIONS AND IN 
ACCORDANCE WITH RECOGNIZED UNDERGROUND 
RESTRAINED JOINT PIPING SYSTEM EQUATIONS 
UTILIZING CONSERVATIVE SOIL PARAMETERS. 

MECHANICAL JOINT RESTRAINTS 
N.T.S. 

CITY OF BRANSON WEST, MISSOURI 

llm ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

--------------------J-OP-L-IN_._M_IS_S_O_UR-1 __________________ __. 
8-9 



--J...._, ~ 1''¢ SERVICE LINE 
~ MIN. 24" BELOW FINISHED 

/ GRADE 

FULL CIRCLE BRASS SADLE WITH 
1" TAP UNLESS OTHERWISE NOTED 

MAIN WATER LINE 

SERVICE TAP DETAIL 
N.T.S. 

CITY OF BRANSON WEST, MISSOURI 

nm ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

--------------------J·O-PL-IN_._M_I_SS-0-UR_I __________________ __. 
8-10 



CASING SHALL BE FROM EDGE OF ROAD RIGHT-OF-WAY 
TO EDGE OF ROAD RIGHT-OF-WAY 

LOT 

"¢ MIN. CASING PIPE 

2, 1" SERVICE LINES 

PROPERTY LINE 

LOT 

METER TILE W/ LAWN 
SPRINKLER DOUBLE SET 
WATER METER 

METER TILE W/ HOUSE 
SERVICE DOUBLE SET 

_ ____:~~-...c..:.WA TER METER 

WATER MAIN 

DOUBLE SET METER & SERVICE LINE CROSSING ROADWAY 
N.T.S. 

CITY OF BRANSON WEST, MISSOURI 

nm ALLGEIER, MARTIN & ASSOCIATES, INC. 
CONSULTING ENGINEERS & SURVEYORS 

--------------------JO·P-LIN_. __ MI-SS-0-UR-I------------------~ 
8-11 



March 31, 2015 

Mr. Kenneth Smith, Administrator 
City of Branson West 
110 Silver Lady Lane 
Branson West, MO 65737 

RE: Approval for Branson West, M05010158, Review No. 5053105~15 

Dear Mr. Smith: 

We have completed the review of Standard SpecificationS for Public Improvements dated 
January 2015 from .your engineer Allgeier, Martin & Associates; Inc., for Branson West, 
Missouri. The proposed Standard Specifications meet the design standards as outlined in 
Chapter 8 of the "Minimum Design Standards for Missouri Community Water Systems" 
(effective December 10, 2013). 

- You may consider this letter approval of the Standard Specifications. Reference to these 
Standard Specifications should be included for future water main construction projects. 

. ~. . 

Should you require any further assistance please contact Ms. Kimberly Potter at (573)75 I -5924 or 
Ms. Deborah Arant at (573) 526-4661. You may also reach us by mail at Department of Natural 
Resources, Water Protection Program, P.O. Box 176, Jefferson City, MO. Thank you for your 
continued support in our journey and pursuit to enhance Missouri's natural resources 

Sincerely, 

WATER PROTECTION PROGRAM 

Maher Jaafari, ., 
Permits and Engineering Section 
Public Drinking Water Branch 

MJ:rmd 

c: Kurt E. Higgins, P.E., Allgeier Martin & Associates 
Southwest Regional Office 

File: CI 
Branson West, MO 
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STA 'f. --:; -:;._ "-'-"")to.URh Matt Blunt, Governor • Michael D. Wells, Acting Director 

n-:E;'~ -_--z~:~~T OF NATURAL RESOURCES 
----- !t:_'l!f~''t' / . 

'""'f!!l1,0~r~j;ti:' PO '" 1:.:~;~;~~~65102 
AR 
Branson West, MO 
Review No. 53481-05 
PWS ID # MO 5010158 

January 24, 2005 

Mr. Kenneth L. Smith, City Administrator 
City of Branson West 

--.. P. 0. Box 222.9 ,_ 

· Branson West, Missouri 65737 

Dear Mr. Smith: 

We are advising that documents to be considered as Standard Specifications for Branson West, 
Missouri were submitted by Allgeier Martin and Associates, consulting engineers, Joplin, 
Missouri on January 3, 2005. Please make reference to Review Number 53481-05 when 
submitting documents pertinent to this proposal. 

Review of the documents will be made as soon as possible. Our staff will discuss any necessary 
changes with your engineer. You will be advised in writing of our approval of the proposal set 
forth in the documents. 

You will receive copies of our report and approval of the documents for the proposed work, and 
this report will serve as your authorization to award contracts and begin construction. 

Sincerely, 

WATER PROTECTION PROGRAM 

Breck E. Summerford, P.E., Chief 
Public Drinking Water Infrastructure 
Permits and Engineering Section 

BES:erk 

c: Allgeier Martin and Associates 
Southwest Regional Office 

Integrity and excellence itt all we do 
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