
MEGALUG®

Series 1100
Mechanical Joint Restraint for Ductile Iron Pipe

Features and Applications:
• Sizes 3 inch through 60 inch

• Constructed of ASTM A536 Ductile Iron

• Torque Limiting Twist-Off Nuts

• MEGA-BOND®

Restraint Coating System
For more information on MEGA-BOND, 
refer to www.ebaa.com

• The Mechanical Joint Follower Gland is 
incorporated into the restraint

• Heavy Duty thick wall design

• Support Products Available:
Split repair style available 3 inch 
through 54 inch.
EBAA Series 1100SD

Solid restraint harness available for 
push-on pipe bells.
EBAA Series 1700

Split restraint harness available for 
existing push-on bells.
EBAA Series 1100HD

• All MEGALUG and related restraint 
products can be furnished as packaged 
accessories complete with appropriate 
restraint, gasket, lubrication, and bolt-
ing hardware

• For use on water or wastewater pipe-
lines subject to hydrostatic pressure 
and tested in accordance with either 
AWWA C600 or ASTM D2774

Nominal 
Pipe Size

Series
Number

Shipping
Weights

Post
Assembly
Deflection

Pressure 
Rating
(PSI)

3 1103 6.1 3° 350
4 1104 7.7 3° 350
6 1106 11.9 3° 350
8 1108 14.8 3° 350

10 1110 23.9 3° 350
12 1112 31.2 3° 350
14 1114 48.5 2° 350
16 1116 56.4 2° 350
18 1118 63.1 1½° 250
20 1120 72.3 1½° 250
24 1124 133.1 1½° 250
30 1130 194.6 1° 250
36 1136 234.0 1° 250
42 1142 536.0 1° 250
48 1148 653.0 1° 250
54 1154 700.2 0.5° 250
60 1160 1,135.8 0.5° 200
NOTE: For applications or pressures other than those shown please 

contact EBAA for assistance.
U.S. Patent Nos.

4092036, 4627774, 4779900, 4896903, 5544922

Made In

The USA
1123-M Copyright ©2023. EBAA Iron, Inc. All Rights Reserved.

All EBAA products intended for installation on ductile iron pipe are designed for and limited to use on ductile iron pipes that 
comply with the requirements of ANSI/AWWA C151/A21.51 and have a Brinell Hardness or equivalent measurement value that 
does not exceed 230BHN. These requirements apply to the entire pipe wall profile at all restraining wedge engagement 
points and to the full penetration depth of each restraining wedge.*
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Wedge movement
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Normal operating
pressure

RCM

   Since 1984, engineers and contractors designing and installing 
water and wastewater pipelines and systems have come to rely 
on the EBAA Series 1100 MEGALUG Mechanical Joint Restraint 
as the “Product of Preference” for effectively and economically 
restraining ductile iron pipe connections above or below ground.
   MEGALUG Mechanical Joint Restraints replace external re-
straints such as cumbersome concrete thrust blocks and corrod-
ible metal tie rods creating a quicker, safer and more economical 
installation.

   Major testing laboratories agree as the 3” through 24” sizes 
are Underwriters Laboratories (UL) listed, and the 3” through 12” 
sizes are Factory Mutual (FM) approved.
   For use on all classes of ductile iron pipe (PC350 through 
PC150 and CL56 through CL50), for practically any application 
including valves, hydrants and pipe, the MEGALUG Mechanical 
Joint Restraint effectively and safely performs without damage to 
the pipe or cement linings.

   The wedge style MEGALUG design reacts 
to the amount of force acting on the joint. 
When each wedge is set, the wedge teeth 
penetrate the pipe’s outer surface, and 
the wedge does not move on the pipe. 
There is very little change in this interface 
until the wedge movement begins inside 
the pocket of the main casting. Once the 
wedge starts moving, the formation of the 
buttress begins.
   This “dam” of material (the wedge 
impression) is cold formed as the wedging 
action continues. If the force of pressure 
acting on the joint is released, the wedge 
moves back to near its original position. 
This engages the reserve-controlled move-
ment or “RCM”. The wedge is then ready 
for another round.
   After the wedge has moved to the back 

of the pocket at the maximum pressure or 
load, the wedge buttress are in shear. The 
maximum movement is about 0.3 inch 
through the thirty-six inch size and 0.4 
inch for forty-two and forty-eight inch.
   The RCM is available even with severe 

cyclic loads. This has been tested to very 
high-pressure differentials and the wedge 
impressions look the same as if a single 
test had been performed. 
   Typically, the depth of pipe wall pen-
etration, or wedge impression at around 
25,000 pounds of force per wedge (200 
PSI on a six inch and 150 PSI on a twelve 
inch) is 0.03”. Finally, at roughly twice that 
force the penetration is around 0.05” At 
these high pressures, there is no affect on 
the design thickness of ductile iron pipe 
made according to AWWA C150. The lack 
of damage to the cement lining clearly 
indicates that the thrust load is primarily 
longitudinal.
   This ability to move in the pocket allows 
for angular flexibility as well as longitudi-
nal flexibility.

THE MEGALUG GRIPPING WEDGE... PERFORMANCE PROVEN

MEGALUG: THE PRODUCT OF PREFERENCE SINCE 1984



THE ORIGINAL PATENTED
GRIPPING WEDGES

Since 1964 EBAA Iron has responded 
aggressively to the needs of the 
water industry for better solutions 
to joint restraint problems - thus the 
development of the family of self 
actuating MEGALUG wedge action 
restraints.

TOOLS
MEGALUGS install using an ordinary 
wrench (box, ratchet, or air-driven), 
because the torque-limiting, twist-
off nuts automatically shear during 
tightening when the proper torque 
is reached. The same 1¼ wrench 
used to tighten the T-bolts on the 
4” through 24” sizes can be used 
to tighten and shear the twist off 
nuts in all sizes. If removal becomes 
necessary, a 5/8 hex head remains 
so the screws can be loosened, and 
retightened with a torque-indicating 
wrench. During removal, the wedges 
are held in place by retainer clips.

DEFLECTION
The MEGALUG gripping wedges 
provide resiliency to your 
pipeline design. In addition 
to deflecting as much as 

allowed by the 
mechanical joint 
during installation, 
it can also deflect 
after assembly:
Sizes of 12” and below 
are capable of up to 3 
degrees of deflection after 
installation (depending on the 
preset deflection.)
The 14” and 16” sizes are 
capable of 2 degrees deflection.
The 18” through 24” sizes are 
capable of 1.5 degrees deflection.
The 30” through 48” sizes are capable of 
1 degree deflection.
The 54” and 60” sizes are capable of 0.5 
degree deflection.

STEEL PIPE
The 1100 Series MEGALUG can be used to restrain 
3” - 8” SCH 40 or 80 steel pipe when joining to 
mechanical appurtenances. It can also be used on steel 
pipe in all sizes if the pipe’s outside diameter is the same 

as the ductile iron pipe and its thickness is equal to or  
greater than PC350 ductile iron pipe in sizes of 16 inch 

and below and PC250 ductile iron pipe 18 inches and 
above.

CAST IRON PIPE
Grey iron pipe diameters are often larger than ductile 

iron pipe diameters. The Series 1100 MEGALUG 
restraint may be used with grey iron pipe having 
standardized cast iron O.D.  per AWWA C150 
and C151, and with pit cast Classes “A” and “B” 
without modification. Use of the Series 1100 
with pit cast grey iron Classes “C” and “D” 
will require over sizing the MEGALUG. More 
information on this is explained in detail in 
“Connections Bulletin    DI-1”.

MEGALUG
Takes the Load

On April 11, 1997 EBAA Iron performed a remark-
able force demonstration of their series 1100 MEGALUG Joint 
Restraint. With the use of EBAA’s Series 1100 MEGALUG using a standard 
mechanical joint installation on 12 inch Ductile Iron Pipe, and a 80 Ton mo-
tor crane, EBAA Iron lifted a D7 Caterpillar Track Type Tractor weighing in at 
50,350 lbs. Along with this, the Series 1100 MEGALUG has been tested to over 
700 PSI. Concluding that EBAA’s MEGALUGS can take the load.



Mechanical Joint Restraint Sample Specifications
(The text of the specifications below can be copied pasted from www.ebaa.com/download/1100Spec.DOC)

Restraint devices for mechanical joint fittings and appurtenances conforming to either ANSI/AWWA C111/
A21.11 or ANSI/AWWA C153/A21.53, shall conform to the following:

Design
Restraint devices for nominal pipe sizes 3 
inch through 60 inch shall consist of multiple 
gripping wedges incorporated into a follower 
gland meeting the applicable requirements of 
ANSI/AWWA C110/A21.10.

The devices shall have a working pressure 
rating of 350 psi for 3-16 inch, 250 psi for 18-
54 inch and 200 psi for the 60 inch.  Ratings 
are for water pressure and must include a 
minimum safety factor of 2 to 1 in all sizes.

All EBAA products intended for installation 
on ductile iron pipe are designed for and 
limited to use on ductile iron pipes that 
comply with the requirements of ANSI/AWWA 
C151/A21.51 and have a Brinell Hardness 
or equivalent measurement value that does 
not exceed 230BHN. These requirements 
apply to the entire pipe wall profile at all 
restraining wedge engagement points 
and to the full penetration depth of each 
restraining wedge.*

Material
Gland body, wedges and wedge actuating 
components shall be cast from grade 65-45-
12 ductile iron material in accordance with 
ASTM A536.

For applications requiring restraint 30 inch 
and greater, an alternate grade of iron meeting 
the material requirements of ASTM A536 is 
acceptable, providing the device meets all end 
product performance requirements.

Ductile iron gripping wedges shall be heat 
treated within a range of 370 to 470 BHN.

Three (3) test bars shall be incrementally 
poured per production shift as per 

Underwriter’s Laboratory (U.L.) Specifications 
and ASTM A536. Testing for tensile, yield and 
elongation shall be done in accordance with 
ASTM E8.

Chemical and nodularity tests shall be 
performed as recommended by the Ductile 
Iron Society, on a per ladle basis.

Traceability
An identification number consisting of 
year, day, plant and shift (YYDDD)(plant 
designation)(Shift number), shall be cast into 
each gland body.

All physical and chemical test results shall 
be recorded such that they can be accessed 
via the identification number on the casting.  
These Material Traceability Records (MTR’s) 
are to be made available, in hard copy, to the 
purchaser that requests such documentation 
and submits his gland body identification 
number.

Production pieces that are too small to 
accommodate individual numbering, such as 
fasteners and wedges, shall be controlled in 
segregate inventory until 
such time as all quality control tests are 
passed.  These component parts may then 
be released to a general inventory for final 
assembly and packaging.

All components shall be manufactured 
and assembled in the United States.  The 
purchaser shall, with reasonable notice, have 
the right to plant visitation at his/her expense.

Installation
Mechanical joint restraint shall require 
conventional tools and installation procedures 
per AWWA C600, while retaining full 

mechanical joint deflection during assembly 
as well as allowing joint deflection after 
assembly.

Proper actuation of the gripping wedges shall 
be ensured with torque limiting twist off nuts.

Approvals
Restraint devices shall be Listed by 
Underwriters Laboratories (3” through 24” 
inch size) and Approved by Factory Mutual (3” 
through 12” inch size).

Mechanical joint restraint for ductile Iron  pipe 
shall be Megalug Series 1100 produced by 
EBAA Iron Inc. or approved equal.

MEGA-BOND® Restraint Coating System
All wedge assemblies and related parts shall 
be processed through a phosphate wash, 
rinse and drying operation prior to coating 
application. The coating shall consist of a 
minimum of two coats of liquid thermoset 
epoxy coating with heat cure to follow each 
coat. 

All casting bodies shall be surface pretreated 
with a phosphate wash, rinse and sealer 
before drying. The coating shall be 
electrostatically applied and heat cured. The 
coating shall be a polyester based powder to 
provide corrosion, impact and UV resistance.

The coating system shall be MEGA-BOND by 
EBAA Iron, Inc. or approved equal. Requests 
for approved equal must submit coating 
material and process details for review prior 
to bid.

For more information regarding
MEGA-BOND, refer to the MEGA-BOND 
brochure or visit www.ebaa.com.

Support Products
for more information concerning these products please consult the catalog or www.ebaa.com

Series 1100SD
Split MEGALUG Restraint
For Existing Mechanical Joints

Series 1100SDB
Split MEGALUG Restraint
For Mid-Span Applications

Series 1700
MEGALUG Restraint Harness

For Push-On Bell Joints

Series 1100HD
Split MEGALUG Restraint

Harness for Existing Push-On Bells



Series 1100 Submittal Reference Drawing
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Nominal 
Pipe Size

Series 
Number

C D F M P* X J K2 Wedge 
QTY.

Bolt
(QTY.-Size)

Weight 
(LBS.)

 Pressure 
Rating 
(PSI)

3 1103 4.48 2.27 4.06 0.62 9.06 0.750 6.19 7.69 2 4 - ⅝ x 3 6.1 350
4 1104 5.92 2.27 4.90 0.75 9.90 0.875 7.50 9.12 2 4 - ¾ x 3½ 7.7 350
6 1106 8.02 2.27 7.00 0.88 12.00 0.875 9.50 11.12 3 6 - ¾ x 3½ 11.9 350
8 1108 10.17 2.31 9.15 1.00 14.15 0.875 11.75 13.37 4 6 - ¾ x 4 14.8 350

10 1110 12.22 2.37 11.20 1.00 16.20 0.875 14.00 15.62 6 8 - ¾ x 4 23.9 350
12 1112 14.32 2.37 13.30 1.25 18.30 0.875 16.25 17.88 8 8 - ¾ x 4 31.2 350
14 1114 16.40 2.69 15.44 1.50 20.94 0.875 18.75 20.25 10 10 -¾ x 4½ 48.5 350
16 1116 18.50 2.69 17.54 1.56 22.90 0.875 21.00 22.50 12 12 -¾ x 4½ 56.4 350
18 1118 20.60 2.69 19.64 1.63 25.00 0.875 23.25 24.75 12 12 -¾ x 4½ 63.1 250
20 1120 22.70 2.69 21.74 1.69 27.10 0.875 25.50 27.00 14 14 -¾ x 4½ 72.3 250
24 1124 26.90 3.20 25.94 1.81 32.64 0.875 30.00 31.50 16 16 -¾ x 5 133.1 250
30 1130 33.29 3.20 32.17 2.25 38.87 1.125 36.88 39.12 20 20 - 1 x 6 194.6 250
36 1136 39.59 3.20 38.47 2.25 45.17 1.125 43.75 46.00 24 24 - 1 x 6 234.0 250
42 1142 45.79 4.56 44.67 3.88 55.57 1.375 50.62 53.48 28 28 - 1¼ x 8½ 536.0 250
48 1148 52.09 4.56 50.97 3.88 61.87 1.375 57.50 60.36 32 32 - 1¼ x 8½ 653.0 250
54 1154 58.82 4.56 57.73 3.88 66.40 1.375 63.20 66.33 36 36 - 1¼ x 9½ 700.3 250
60 1160 62.90 6.40 61.78 4.23 73.00 1.375 67.72 70.70 36 36 - 1¼ x 11 1,135.8 200

* With Twist-Off Nuts twisted off.
NOTE: Dimensions are in inches (±1%) and are subject to change without notice.Important Notes

• The Series 1100 MEGALUG should not be used on plain end 
fittings.

• EBAA-Seal™ Mechanical Joint Gaskets are provided with 30 inch 
through 60 inch MEGALUG restraints. These are required on the above 
referenced sizes to accommodate the pressure ratings and safety factors 
shown.

• If encased in concrete, polyethylene wrap must be used to 
prevent concrete intrusion into the wedge pocket.

• Extra length T-bolts are provided with the 42 inch, 48 inch, 54 inch, and 
60 inch sizes to facilitate easier assembly of the mechanical joint.

• For test pressures above the rated pressures shown, contact 
EBAA for recommendations, such as tandem restraint for high 
pressure applications.

• All Series 1100 MEGALUG components are made of ductile iron 
conforming to ASTM A536. The wedges are heat treated to a hardness 
range of 370 to 470 BHN.

• If you experience the need to install the Series 1100 
MEGALUG in an unconventional manner please consult our 
engineering department.

• LISTINGS AND APPROVALS: Sizes 3 inch through 24 inch are listed by 
Underwriters Laboratories, Inc. Category HJKF “Fittings, Retainer Type” 
with a deflection angle of 5 degrees (3 inch through 12 inch) and 2½ 
degrees (14 inch through 24 inch). The listing file number is EX2836, 
Sizes 3 inch through 12 inch are Factory Mutual approved.

• The Series 1100 MEGALUG is intended for use on ductile iron pipe. The restraint can be used on grey iron pipe if the pipe is not severely 
corroded and is in sound condition and has an outside diameter that can be accommodated. For more information on the use of the 
MEGALUG restraint on grey iron pipe ask for Connections Bulletin DI-1.



For More Information
For more information about MEGALUG restraints call 

EBAA today and request
“EBAA Connections Bulletin DI-1” concerning use of 
the MEGALUG restraint on grey iron pipe, or “EBAA 

Connections Bulletin DI-2” covering the background 
and operation of the MEGALUG system of restraint.

“Restraint Length Calculation” Software is available 
for PC/Windows applications. Support documenta-
tion about the software can be found in “EBAA Con-

nections Bulletin PD-1 through PD-5”.

1-2. 3. 4.

4. (cont.)

5. 6.

1. The Series 1100 MEGALUG® joint 
restraint is designed for use on ductile 
iron pipe conforming to ANSI/AWWA 
C151/A21.51 (all thickness classes) 
when restraining mechanical joint pipe 
fittings.

All EBAA products intended for 
installation on ductile iron pipe are 
designed for and limited to use on 
ductile iron pipes that comply with the 
requirements of ANSI/AWWA C151/
A21.51 and have a Brinell Hardness 
or equivalent measurement value 
that does not exceed 230BHN. These 
requirements apply to the entire pipe 
wall profile at all restraining wedge 
engagement points and to the full 
penetration depth of each restraining 
wedge.*
 

2. Clean the socket and the plain end. 
Lubrication and additional cleaning 
should be provided by brushing both 
the gasket and the plain end with 
soapy water or an approved pipe 
lubrication meeting the requirement of 
ANSI/AWWA C111/A21.11 just prior to 
slipping the gasket onto the plain end 
for joint assembly. Place the gland on 
the plain end with lip extension toward 
the plain end, followed by the gasket 
with the narrow edge of the gasket 
toward the plain end. [The gasket 
provided may be the EBAA-SEAL® 

Improved Mechanical Joint Gasket, 
there is no narrow end as the gasket is 
bi-directional. In certain sizes, use of 
the EBAA-SEAL is required to achieve 
the pressure ratings of the MEGALUG.]
NOTE: In cold weather it is preferable 
to warm the gasket to facilitate 
assembly of the joint.

3. Insert the pipe into the socket and 
press the gasket firmly and evenly 
into the gasket recess. Keep the joint 
straight during assembly.

7. If removal is necessary, utilize the ⅝ 
inch (1¼ inch on the 1160) hex heads 
provided. If reassembly is required, 
assemble the joint in the same manner 
as above, by tightening the wedge bolts 
to 90 ft-lbs (150 ft-lbs on the 1160). If 
the series 1100 restraint is removed 
from the pipe, be sure that all the 
collar bolts and wedges are in place 
before the restraint is reassembled.

Steps 2-5 are requirements of AWWA 
Standard C600-17

sizes (30 through 64-inch [762mm – 
1,600mm]), five or more repetitions 
may be required. The use of a torque-
indicating wrench will facilitate this 
procedure.

6. Tighten the torque limiting twist off 
nuts in a clockwise direction (direction 
indicated by arrow on top of nut) until 
all wedges are in firm contact with the 
pipe surface. Continue tightening in an 
alternating manner until all of the nuts 
have been twisted off.

4. Push the gland toward the socket 
and center it around the pipe with the 
gland lip against the gasket. Insert 
bolts and hand tighten nuts. Make 
deflection after joint assembly but 
before tightening bolts.

5. Tighten the bolts to the normal range 
of torque as indicated [3-inch 45-60 
ft.-lbs., 4 through 24-inch 75-90 ft-
lbs., 30 and 36-inch 100-120 ft.-lbs., 
and 42, 48, 54, and 60-inch 120-150 
ft.-lbs.] While at all times maintaining 
approximately the same distance 
between the gland and the face of the 
flange at all points around the socket. 
This can be accomplished by partially 
tightening the bottom bolt first, then 
top bolt, next the bolts at either side, 
finally the remaining bolts. Repeat the 
process until all bolts are within the 
appropriate range of torque. In large 

*To learn more about this addendum, please visit: 
https://ebaa.com/spec/dip

https://ebaa.com/spec/dip
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Series 1100TDM
Tandem MEGALUG® Mechanical Joint Restraint

High Pressure Restraint for Ductile Iron Pipe

Features and Applications:
• For use on Ductile Iron Pipe

4 inch through 54 inch

• High Pressure Restraint

• Torque Limiting Twist-Off Nuts

• Mechanical Joint follower gland 
incorporated into the restraint

• MEGA-BOND® Coating System
For more information on ME-
GA-BOND, visit our web site at 
www.ebaa.com

• Minimum 2 to 1 Safety Factor

• Constructed of A536 Ductile 
Iron

• EBAA-Seal™ Mechanical 
Joint Gaskets are provided 
with all 1100TDM MEGALUG 
restraints. These are required 
to accommodate the pressure 
ratings and safety factors 
shown.

• New: High strength heavy hex 
machine bolts with T-nuts are 
provided to facilitate easier 
assembly due to the fittings 
radius area prohibiting the use 
longer T-bolts.

• T-Nuts constructed of High 
Tensile Ductile Iron with 
Fluropolymer Coating.

For use on water or wastewater 
pipelines subject to hydrostatic 
pressure and tested in accordance 
with either AWWA C600, C605 or 
ASTM D2774.

Series 1112TDM restraining a mechanical joint fitting.

Nominal Pipe 
Size

Shipping
Weights*

Post
Assembly
Deflection

Pressure Rating
(PSI)

4 21.6 3° 700
6 33.0 3° 700
8 40.0 3° 700

10 60.2 3° 700
12 75.0 3° 700
14 112.7 2° 700
16 131.6 2° 700
18 145.2 1½° 500
20 166.6 1½° 500
24 290.2 1½° 500
30 457.9 1° 500
36 553.63 1° 500
42 1,074.8 1° 500
48 1,283.1 1° 500
54 1,445.32 ½° 400

NOTE: For applications or pressures other than those shown please 
contact EBAA for assistance.

1123 - H Copyright © 2023 EBAA Iron, Inc.

*lbs., weights are approximate.

All EBAA products intended for installation on ductile iron pipe are designed for and limited to use on ductile iron pipes that 
comply with the requirements of ANSI/AWWA C151/A21.51 and have a Brinell Hardness or equivalent measurement value that 
does not exceed 230BHN. These requirements apply to the entire pipe wall profile at all restraining wedge engagement 
points and to the full penetration depth of each restraining wedge.*



Heavy Hex Bolt
with T-Nut
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1100TDM Submittal Reference Drawing
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Wedge
Per Gland

Heavy Hex Head Bolt w/ T-Nut
Nominal
Pipe Size

Series
Number

Pipe
O.D. B M Qty Quantity D x L

4 1104TDM 4.80 5.30 3.80 4 4 ¾ x 7
6 1106TDM 6.90 5.30 3.90 6 6 ¾ x 7
8 1108TDM 9.05 5.40 4.10 6 6 ¾ x 7

10 1110TDM 11.10 5.50 4.10 8 8 ¾ x 7
12 1112TDM 13.20 5.50 4.40 8 8 ¾ x 8
14 1114TDM 15.30 6.10 4.90 10 10 ¾ x 8
16 1116TDM 17.40 6.10 5.00 12 12 ¾ x 9
18 1118TDM 19.50 6.10 5.10 12 12 ¾ x 9
20 1120TDM 21.60 6.10 5.10 14 14 ¾ x 9
24 1124TDM 25.80 6.20 5.30 16 16 ¾ x 9
30 1130TDM 32.00 6.20 6.20 20 20 1 x 12
36 1136TDM 38.30 7.20 6.20 24 24 1 x 12
42 1142TDM 44.50 9.80 9.10 28 28 1¼ x 15
48 1148TDM 50.80 9.80 9.10 32 32 1¼ x 15
54 1154TDM 57.56 9.80 9.20 36 36 1¼ x 15

Note: All dimensions are in inches ± 1% and are subject to change without notice
For additional submittal dimensional data refer to the series 1100 brochure.

Due to the longer bolt requirement of the 1100TDM a Heavy Hex Bolt with T-Nuts are supplied in lieu of T-bolts.



Series 1100TDM Installation Instructions
1. The Series 1100TDM MEGALUG joint restraint is 

designed for use on ductile iron pipe conforming to 
ANSI/AWWA C151/A21.51 (all thickness classes) 
when restraining mechanical joint pipe fittings with 
high pressure. 

All EBAA products intended for installation on ductile 
iron pipe are designed for and limited to use on 
ductile iron pipes that comply with the requirements 
of ANSI/AWWA C151/A21.51 and have a Brinell 
Hardness or equivalent measurement value that 
does not exceed 230BHN. These requirements 
apply to the entire pipe wall profile at all 
restraining wedge engagement points and to 
the full penetration depth of each restraining 
wedge.*

2. Clean the socket and the plain end. Lubrication and 
additional cleaning should be provided by brushing 
both the gasket and the plain end with soapy 
water or an approved pipe lubrication meeting the 
requirement of ANSI/AWWA C111/A21.11 just prior 
to slipping the gasket onto the plain end for joint 
assembly. [Place the secondary restraint ring labeled 
“1100TDMSUB (ring without a lip)” onto the pipe 
with the machined smooth face toward the plain end. 
Place the primary 1100 restraint (gland with a lip) 
onto the pipe with the lip facing the plain end. Place 
the EBAA Seal Improved Mechanical Joint Gasket 
onto the pipe. The EBAA Seal gasket is bi-directional 
and is necessary for the high-pressure rating of the 
assembly.]

NOTE: In cold weather it is preferable to warm 
the gasket to facilitate assembly of the joint.

3. Insert the pipe into the socket and press the gasket 
firmly and evenly into the gasket recess. Keep the 
joint straight during assembly.

4. Push the gland[s] toward the socket and center it 
around the pipe with the gland lip against the gasket. 
Insert bolts and hand tighten nuts. [Heavy Hex Head 
Bolts with T-Nuts have been provided for assembly 
because the radius of the fitting prevents installation 
of long t-bolts.] Make deflection after joint assembly 
but before tightening bolts.

5. Tighten the bolts to the normal range of torque as 
indicated [3-inch 45-60 ft.-lbs., 4 through 24-inch 
75-90 ft.-lbs., 30 and 36-inch 100-120 ft.-lbs., 
and 42, 48 and 54-inch 120-150 ft.-lbs.] While 
at all times maintaining approximately the same 
distance between the gland and the face of the 
flange at all points around the socket. This can be 
accomplished by partially tightening the bottom 
bolt first, then top bolt, next the bolts at either side, 
finally the remaining bolts. Repeat the process until 
all bolts are within the appropriate range of torque. 
In large sizes (30 through 64-inch [762mm through 
1,600mm]), five or more repetitions may be required. 
The use of a torque-indicating wrench will facilitate 
this procedure.

6. Tighten the torque limiting twist-off nuts in a 
clockwise direction (direction indicated by arrow on 

top of nut) until all wedges are in firm contact with the pipe surface. Continue 
tightening in an alternating manner until all of the nuts have been twisted off.

7. If removal is necessary, utilize the ⅝ inch hex heads provided. If reassembly 
is required, assemble the joint in the same manner as above, by tightening 
the wedge bolts to 90 ft-lbs. If the series 1100 restraint is removed from 
the pipe, be sure that all the collar bolts and wedges are in place before the 
restraint is reassembled.

Steps 2-5 are requirements of AWWA Standard C600-17

*To learn more about this addendum, please visit: 
https://ebaa.com/spec/dip

https://ebaa.com/spec/dip


Series 2100
MEGAFLANGE®

Restrained Flange Adapter
U.S. Patent Nos. 4627774 and 5071175

Sample Specification
Restrained flange adapters shall be used in lieu of threaded or welded flanged spool pieces. Flanged adapters shall be made of ductile iron conforming to ASTM 
A536 and have flange bolt circles that are compatible with ANSI/AWWA C110/A21.10 (125#/Class 150 Bolt Pattern).

Restraint for flange adapter shall consist of a plurality of individual actuated gripping wedges to maximize restraint capability. Torque limiting actuating screws shall 
be used to insure proper initial set of gripping wedges.

The flange adapters shall be capable of deflection during assembly or permit lengths of pipe to be field cut to allow a minimum 0.6 inch gap between the end of the 
pipe and the mating flange without affecting the integrity of the seal.

All internal surfaces of the gasket ring (wetted parts) shall be lined with a minimum of 15 mils of fusion bonded epoxy conforming to the applicable requirements 
of ANSI/AWWA C213. The coating shall meet ANSI/NSF-61. Exterior surfaces of the gasket ring shall be coated with a minimum of 6 mils of fusion bonded epoxy 
conforming to the applicable requirements of ANSI/AWWA C116/A21.16.

Restraint Ring coated with MEGA-BOND® Restraint Coating System, More information regarding MEGA-BOND can be found at www.ebaa.com.

Pressure ratings shall be a minimum of those shown in the table within  current brochure.

The flange adapter shall be the Series 2100 MEGAFLANGE® Restrained Flange Adapter as produced by EBAA Iron, Inc. or approved equal.

Series 2106 on Ductile Iron Pipe

1123-Z Copyright 2023 © EBAA Iron, Inc.

Series 2106 on C900 PVC Pipe

Features and Applications:
• MEGAFLANGE adapts and restrains plain end 

Ductile Iron, PVC, Carbon Steel and HDPE pipe to 
flanged pipe or fittings, where the flange conforms 
to ANSI/AWWA C111/A21.11 with flange surface 
facing in accordance with ANSI/AWWA C207 of 
the latest revision.

• Meets ANSI B16.5 Class 150/125 drilling pattern. 

• Flange Bolts are zinc coated, fastener class coated 
bolts or stainless steel bolts are available

• Not for use on plain end fittings

• MEGA-BOND® Restraint Coating System

• For more information regarding MEGA-BOND, refer 
to our web site @ www.ebaa.com

• Minimum 2 to 1 Safety Factor

• Fully Restrained

• Constructed of ASTM A536 Ductile Iron

• UL listed on sizes 3 inch through 12 inch

• FM approved on sizes 4 inch through 12 inch on 
C900 Class 150 and Class 200 PVC Pipe

• Pipe can be cut to length in the field

• Joint deflection up to 5°

• Easy dismantling allows fast removal of valves, 
meters or fittings for replacement or repair

For use on water or wastewater pipelines subject to 
hydrostatic pressure and tested in accordance with 
either AWWA C600, C605 or ASTM D2774.

All EBAA products intended for installation on ductile iron pipe are designed for and limited to use on ductile iron pipes that comply 
with the requirements of ANSI/AWWA C151/A21.51 and have a Brinell Hardness or equivalent measurement value that does not 
exceed 230BHN. These requirements apply to the entire pipe wall profile at all restraining wedge engagement points and to the 
full penetration depth of each restraining wedge.*



Series 2100 Submittal Reference Drawing

Nominal
Pipe Size

3
4
6
8

10
12
14
16
18
20
24
30
36
42
48

Series
Number

2103
2104
2106
2108
2110
2112
2114
2116
2118
2120
2124
2130
2136
2142
2148

 
K

7.5
9.0

11.0
13.5
16.0
19.0
21.0
23.5
25.0
27.3
32.0
38.5
45.5
52.3
58.8

 
F

4.1
4.9
7.0
9.2

11.2
13.3
15.5
17.6
19.7
21.8
26.0
32.2
38.5
44.7
51.0

 
C

2.2
2.2
2.3
2.4
2.5
2.5
2.5
2.5
2.6
2.6
2.6
3.3
3.3
4.1
4.1

 
F

4.1
4.9
7.0
9.2

11.2
13.3
15.5
17.6
19.7
21.8
26.0
32.2
38.5
44.7
51.0

 
B

4.3
5.4
7.5
9.8

11.8
13.8
16.1
18.2
20.2
22.4
26.7
32.9
39.2
45.8
52.1

 
G

4.9
6.0
8.1

10.4
12.4
14.4
16.9
19.0
21.0
23.2
27.5
34.1
40.4
47.0
53.3

 
No.

4
8
8
8

12
12
12
16
16
20
20
28
32
36
44

 
Dia.

⅝
⅝
¾
¾
⅞
⅞
1
1

1⅛
1⅛
1¼
1¼
1½
1½
1½

 
Length

5½
5½
6
6

7½
7½
8
8

8½
8½
8½
11
11

14**
14**

L
MAX.

0.7
0.6
0.8
0.9
1.0
1.0
1.3
1.3
1.3
1.3
1.3
2.0
2.0
2.0
2.0

Assembly
Deflection
Degrees

5.0
5.0
5.0
5.0
3.0
3.0
2.0
2.0
1.5
1.5
1.0
1.0
1.0
1.0
1.0

 
X

6.00
7.50
9.50

11.75
14.25
17.00
18.75
21.25
22.75
25.00
29.50
36.00
42.75
49.50
56.00

 
M
4.0
4.0
4.3
4.5
4.7
4.8
5.0
5.0
5.1
5.1
5.1
6.0
6.0
8.0
8.0

 
P*
9.2

10.0
12.1
14.3
16.3
18.4
20.6
22.6
24.7
26.8
31.0
38.8
44.6
50.8
57.1

 Ship
Weight
(lbs.)

14
20
32
38
65
73
89

109
134
157
192
296
426
642
797

Restraint Ring Gasket Ring Bolts

The “P” dimensions is measured with torque-limiting nuts twisted off.*

Nominal
Pipe Size

3
4
6
8

10
12
14
16
18
20
24
30
36
42
48

Minimal Distance
Required To Install

N
4.75
4.56
5.00
4.88
6.31
6.25
6.62
6.56
6.94
6.81
6.62
8.88
8.63

11.25
11.38

Note: Dimensions are in inches
 and are subject to change without notice. All Dimensions are ± 1%.

MEGAFLANGE TESTING RESULTS
PVC TESTING
• Quick Burst Test
• DR18 tested to 755 PSI
• DR14 tested to 985 PSI
• Long Term Pressure Test
• On DR18 PVC pipe at 615 PSI for 1000 hours without failure
• Cyclic Pressure Test
• DR18 tested from 94 to 188 PSI for over 1,000,000 cycles

DUCTILE IRON AND CARBON STEEL TESTING
• Leakage Test (one minute required)
• Tested to twice rated pressure without leakage
• Hydrostatic Test (one minute required)
• 3 inch though 6 inch sizes tested to 5 times rated pressure
• 8 inch and 10 inch sizes tested to 4 times rated pressure
• 12 inch size tested to 3 times rated pressure
• Flexural Test
• Tested to withstand a bending moment based on requirements of NFPA 12-1991 “Standard for 

Installation of Sprinkler Systems”

** Double ended rod in lieu of bolt



Pipe
Size

3
4
6
8

10
12
14
16
18
20
24
30
36
42
48

Pressure
(PSI)

350
350
350
350
350
350
350
350
300
250
200
150
150
150
150

Pressure
(PSI)

350
350
350
350
350
350

-
-
-
-
-
-
-
-
-

Pressure
(PSI)

-
305
305
305
305
305

-
-
-
-
-
-
-
-
-

Pressure
(PSI)

-
235
235
235
235
235
235
235
235
235
150

-
-
-

Pressure
(PSI)

-
165
165
165
165
165
165
165
165
165
165

-
-
-
-

Carbon
Steel Pipe*

DR14 DR18 DR25
C900 PVC Pipe

Pressure
(PSI)

-
-
-
-
-
-

125
125
125
125
125

-
-
-
-

DR32.5Ductile Iron
Pipe

Pressure
(PSI)

250
250
250
250
250
250

-
-
-
-
-
-
-
-
-

SDR17

Pressure
(PSI)

200
200
200
200
200
200

-
-
-
-
-
-
-
-
-

Pressure
(PSI)

160
160
160
160
160
160

-
-
-
-
-
-
-
-
-

SDR21 SDR26
IPS PVC Pipe*

*Transition Gasket Required
NOTE: For Application on HDPE pipe see EBAA’s HDPE Restraint Catalog Sheet.

MEGAFLANGE Components
The Series 2100 MEGAFLANGE restrained flange adapter is comprised of two rings. The 
first is the restraint ring which incorporates wedges around the circumference of the ring to 
grip the pipe firmly and securely. The wedge style restraint offers enormous pullout strength 
when compared to set screw restraints. The resiliency of the wedge style restraint allows the 
MEGAFLANGE to withstand severe moment loads. The restraint ring and it’s sub-components 
are protected from corrosion by the MEGA-BOND® Restraint Coating System. For more 
information regarding MEGA-BOND see our MEGA-BOND Brochure found at www.ebaa.com.

The second ring is the gasket ring which separates the seals dedicated to each sealing 
surface. This ring allows pipe to be cut to lengths in the field at a tolerance of 0.6 inch or more. 
In addition, the gasket ring also enables the joint to deflect during assembly. The gasket ring 
is coated with a NSF 61 approved Fusion Bonded Epoxy (FBE) so that it may be utilized on 
potable drinking water systems.

DEFLECTION
Traditional flanged joint connections require a tremendous amount of torque on the bolts to 
achieve a good seal. The pipe layout must be precisely planned to avoid misalignment errors 
due to deviations in appurtenances of pipe fabrication.

The Series 2100 MEGAFLANGE is a speedy, on-site fabrication tool which is generous in its 
deflection limits, from 0.5º to 5º depending on pipe size. The deflection capabilities provided 
by the gasket ring allow offset of almost nineteen inches of an eighteen foot length of pipe 
through the eight inch size.



1. Identify the pipe. The MEGAFLANGE 2100 Flange Adapter, sizes 3 inch through 12 inch, is designed for use on ductile iron pipe, 
PVC (C900 & IPS O.D. (ASTM D2241)) pipe, HDPE pipe, and carbon steel pipe. Check to see if the spacers under the screws are in 
place. If the pipe is ductile iron or C.I. O.D. PVC (C900) DO NOT REMOVE THE SPACERS. If the pipe is carbon steel or IPS O.D. PVC, 
REMOVE THE SPACERS (sizes 4-inch through 12-inch). The 3-inch size is designed for use on ductile iron, IPS O.D. PVC pipe. Sizes 
30-inch and larger are designed for ductile iron pipe only. There are no spacers on the 3 inch and the 14 inch and larger sizes. 

All EBAA products intended for installation on ductile iron pipe are designed for and limited to use on ductile iron pipes that comply 
with the requirements of ANSI/AWWA C151/A21.51 and have a Brinell Hardness or equivalent measurement value that does not 
exceed 230BHN. These requirements apply to the entire pipe wall profile at all restraining wedge engagement points and to 
the full penetration depth of each restraining wedge.*

2. Cut the pipe to the required length. 
Clean the end of the pipe for a length 
approximately one foot using a wire 
brush if needed, removing all excess 
paint and foreign material. Also clean 
the opposing flange to be connected to 
the 2100. Place the 2100 restraint ring 
on the clean pipe with the lip facing the 
plain end.

3. Lubricate and place the EBAA-Seal™ 
Gasket on the clean pipe following 
the restraint ring. (USE A TRANSITION 
GASKET IN PLACE OF THE EBAA-SEAL 
GASKET FOR CARBON STEEL AND IPS. 
O.D. PVC PIPE.)

4. Place the O-ring into the groove of the 
2100 Gasket Ring. (This step may have 
been completed at the factory, check 
Gasket Ring to see if O-ring is already 
in place.) Place the Gasket Ring on the 
pipe with the O-ring facing the pipe end 
and the gasket recess facing the EBAA-
Seal (or transition) Gasket and restraint 
ring.

5. Bring the pipe and flanges together 
within the maximum assembled 
deflection and maximum allowable 
gap “L” to the flange face. Slide the 
gasket ring, gasket and restraint ring 
until contact is made with the opposing 
flange.

6. Insert and tighten all flange bolts. 
Torque all flange bolts an alternating 
manner to the value listed in Table 
1.1. Be sure to make any necessary 
joint deflection before tightening the 
actuating screws. Joint deflection 
should not exceed the maximum 
allowable deflection. Be sure that 
deflection of the joint does not cause 
the end of the pipe to be separated 
from the opposing flange more than 
the maximum allowable gap “L”.

7. Tighten the actuating screws in an 
alternating manner until all wedges 
touch the pipe. Continue tightening 
the nuts in an alternating pattern until 
all the torque-limiting nuts have been 
twisted off.

8. If removal is necessary, utilize the ⅝ inch hex 
head provided. For reinstallation, repeat steps 2 
through 7, torqueing the actuating screws to 70 
ft.-lbs. or until the hex heads bottom out on the 
spacers or gland.

Table 1.1
Nominal
Pipe Size

3
4 - 6

8 - 24
30 - 48

Bolt Torque
(ft-lbs.)

45 - 60
75 - 90

90 - 110
110 - 130

Flange Bolt Torques

*To learn more about this addendum, please visit: 
https://ebaa.com/spec/dip

https://ebaa.com/spec/dip




 

For more information about us or to view our full line of water products, please visit www.muellerwp.com or call Hydro-Guard customer service at: 1.800.423.1323. 

Mueller refers to one or more of Mueller Water Products, Inc. (MWP), a Delaware corporation, and its subsidiaries. MWP and each of its subsidiaries are legally separate and 

independent entities when providing products and services. MWP does not provide products or services to third parties. MWP and each of its subsidiaries are liable only for their 

own acts and omissions and not those of each other. Mueller brands include Mueller®, Echologics®, Hydro Gate®, Hydro-Guard®, HYMAX®, i2O®, Jones®, Krausz®, Mi.Net®, 

Milliken®, Pratt®, Pratt Industrial®, Singer®, and U.S. Pipe Valve & Hydrant. Please see muellerwp.com/brands to learn more. 

© 2021 Mueller Water Products, Inc. All Rights Reserved. The trademarks, logos and service marks displayed in this document are the property of Mueller, or other third parties. 

Products marked with a section symbol (§) are subject to patents or patent applications. For details, visit www.mwppat.com. These products are intended for use in potable water 

applications. Please contact your Mueller Sales or Customer Service Representative concerning any other application(s). 

F 13834 12/21 

HYDRO-GUARD® 300 SERIES COLD CLIMATE 

INGROUND PROGRAMMING 

DIRECTED DISCHARGE DEVICE CONSTRUCTION - AUTOMATIC WATER DISTRIBUTION FLUSHING 

EQUIPMENT 

1. GENERAL DESCRIPTION 

1.1 The equipment furnished under this Section shall be automatic water distribution flushing equipment designed to be 

permanently or semi-permanently installed on water distribution lines in moderate to severe cold climates. 

1.2 The primary purpose of this equipment shall be to automatically flush the desired amounts of water from water distribution 

systems for the purpose of improving and/or maintaining water quality.  

2. PERFORMANCE 

2.1 This equipment shall be installed completely below grade and protected above grade by an at-grade cast or composite 

twenty-two and ¾-inch (22 ¾-inch) lid. 

2.2 The equipment shall be connected to a water distribution line as required by the plans or standard installation detail. The 

self-contained device is designed for automatic flushing of the water distribution line through the opening of a control valve 

that is an integral part of the device. 

2.3 This equipment shall be capable of being programmed to activate up to 24 times daily on the days desired in one (1) 

minute to six (6) hours increments (on a continually rotating 7-day cycle or on an interval between every 1 to 30 days). 

2.4 All programming shall be accomplished by means of an integrated programmer powered by a single 9-volt Alkaline battery 

with the ability to install a secondary 9-volt Alkaline battery for redundancy and extended life or by a Bluetooth equipped 

smart phone. 

2.5 The Bluetooth controlled programmer must be capable of receiving management data transmissions from up to 25 feet, 

line of sight. 

2.5.1 The Bluetooth controller must be capable of being programmed up to 24 times per day and offer flush durations 

of one minute to 24 hours per event.  

2.5.2 The Bluetooth controller must be capable of providing up to 5,000 separate on/off functions over the life of a 

single 9-volt Alkaline battery.  

Suggested Specifications 

https://www.muellerwp.com/
https://muellerwp.com/brands
https://www.mwppat.com/
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2.5.3 The Bluetooth controller must be capable of being programmed by a standard Android or iOS smart phone and 

the K-Rain and password protected App.  

3. ACCEPTABLE MANUFACTURERS 

3.1 Automatic water distribution flushing equipment to be supplied under this specification shall be Hydro-Guard® as 

manufactured by Mueller. 

3.2 The automatic water distribution flushing system is comprised of the self-contained automatic flushing device with a 

sampling quick connect, freeze protection and an optional dechlorination system. 

4. AUTOMATIC FLUSHING DEVICE 

4.1 Integral Piping and Control Valve – The piping and control valve components shall include the following: 

4.1.1 Device must be certified by Underwriters Laboratories (UL) as meeting or exceeding the criteria of NSF-372.  

4.1.2 The device’s internal control valve shall be capable of being activated by a single 9-volt Alkaline battery 

controlled programming interface that is managed by a Bluetooth controller. 

4.1.3 The control valve shall be a globe valve type design capable of passing sand and other debris up to 5/8" in 

diameter without obstructing the valve’s throat.  

4.1.4 The device’s standard internal piping shall be constructed of low lead brass piping and flexible tubing that shall 

allow the internals of the device to be raised and lowered within a protective ground sleeve. The internals of the 

device must be mounted on a steel plate that is protected from corrosion by a Rilsan Nylon coating or 

comparable coating.  

4.1.5 The device’s internal piping and control valve shall have an operational rating of 200 psi. 

4.1.6 The control valve shall be constructed of a non-corrosive glass-reinforced nylon, or equal, and shall be fitted with 

stainless steel hardware. The valve shall be of the type that can be easily rebuilt. 

4.1.7 The valve shall include a single piece EPDM diaphragm. 

4.1.8 The valve must be actuated by a 9-volt latching solenoid. Solenoid must be pressure rated between 0 - 10 bar (0 

to 145.037738 psi). Wetted parts must be stainless steel 400 or Polyamide. Leads must be 0.32 mm2 x 80 cm2. 

4.1.9 The device shall feature an industry standard and approved, testable, double check valve for backflow prevention. The 

backflow prevention device must be constructed of low lead brass and a removable composite check valve body.   

4.1.10 The device must provide a standard connection for a flow meter with a removable jumper bar installed for use 

where a meter is not to be installed and removable when a meter is to be utilized in the application. 

4.1.11 The device must provide a dechlorination chamber that will accommodate a minimum of eight (8) dechlorination 

tablets for the adequate dechlorination of discharged water from the device.  

4.1.12 The device must offer an optional Mechanical Thermal Control Valve. The mechanical Thermal Control Valve 

(known as TCV), shall be a cylindrical style mechanical thermal control valve capable of detecting water 

temperatures ranging between 40°F and 35°F. The device must be capable of manually activating and allowing 

water to flow through the thermal control valve. Water passing through the thermal control valve must be 

capable of activating the control valve, thus initiating a flush event that will allow for warmer subterranean 

waters to flow through the device and reduce the potential for freeze damage to the device’s piping.   
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4.1.13 The device shall be supplied with both a standard one inch (1") male NPT water supply connection and a 1-inch 

(1") NPT water discharge connection. Both connections must be clearly identified using a stainless steel tag to 

prevent installation errors.  

4.2 Housing 

4.2.1 The components shall be protected from the environment and vandalism by a below-grade twenty-one inch (21") 

diameter PVC housing and a cast lid, or an optional composite lid. The lid shall be mounted at grade on top of 

the below grade PVC housing.  

4.2.2 The self-contained device shall be supplied with a below-grade bottom-vented protective base that shall protect 

the internals of the flushing device; provide stability; and provide anti-buoyancy capabilities. 

4.2.3 The protective ground sleeve shall be constructed of Schedule 40 PVC (ASTM D2241, grade 1120) with a 

minimum diameter of 21-inches.  

4.3  System Sampling (Required) – The device must be capable of being equipped with an optional, fully functional, sampling 

system that shall draw water quality samples from a point located between the utility water service line and the one-inch 

(1") control valve of the flushing system. The sample collection point must be easily accessible from the top of the device. 

The sampling system shall include the following features:  

4.3.1 The sampling system shall be constructed of Stainless Steel or other material with equal or greater resistance to 

bacterial regrowth and be connected with low lead brass or stainless steel fittings.  

4.3.2 The sampling system shall be designed in such a way to reduce the potential for contamination of the sampling 

system by allowing access and inspection of the internal piping compartment and components without 

disassembly or depressurization of the sampling system. 

4.3.3 The sampling system shall draw water for water quality sampling from the inlet side of the one-inch (1") 

adjustable control valve nearest to the service piping of the device. This positioning is essential in order to allow 

for a sample to be an accurate representation of the utility’s water quality at the point of entry into the flushing 

device.  

4.3.4 Connection to the device’s sampling system shall be by means of a low lead or stainless steel quick connection. 

The sampling tip shall be constructed from stainless steel or low lead brass. The device’s sampling connection 

shall be housed in a secure weather-tight area to minimize contamination of the sampling connection. The 

sampling connection itself shall be provided with a protective sanitary cover.  

4.4 Electrical/Electronic System– The Electrical/Electronic System shall include the following features and capabilities:  

4.4.1 Be capable of storing instructions via an integrated programmer and capable of operating the device’s internal 

control valve. The controller shall be powered by a single 9-volt Alkaline battery with the ability to install a 

secondary 9-volt Alkaline battery for redundancy and extended life or a Bluetooth equipped smart phone 

(Android or iOS).  

4.4.2 The Bluetooth-equipped device must be powered by a single 9-volt Alkaline battery that can power up to 5,000 

on/off events over the life of the battery. 

4.4.3 The Bluetooth-equipped device must allow for up to 24 flush events daily with durations of one minute to 24 

hours.  

4.4.4 The Bluetooth controller interface shall be capable of being managed from a maximum distance of 25 feet (line 

of sight/no obstructions) by way of a standard Android or iOS smart phone. 

4.4.5 The Bluetooth controller interface module must be password protected to prevent unauthorized operation. 



Page 4 of 5 

 

 

 

4.4.6 Offer a minimum of 24 flushing program events per day. 

4.4.7 Be leap-year compatible, automatically accounting for February 29th every four years. 

4.4.8 Incorporate LCD readout of clock and programming functions. 

4.4.9 Offer manual on and off functions. 

4.4.10 Be secured and water-resistant.  

4.4.11 Have heavy-duty power cable. 

4.4.12 Use an integrated latching solenoid to operate the control valve. 

4.5 Winterization (Optional) - As per the local ordinance the device shall offer an optional TCV freeze protection system. The 

TCV shall be constructed with a mechanical thermal control valve that will sense water temperatures and activate only 

when the water temperature is determined to be less than 40° Fahrenheit.  

4.5.1 The mechanical thermal control valve must be a barrel style valve constructed of stainless steel and capable of 

flowing water when the water temperature ranges between 40° and 35° Fahrenheit.  

4.5.2 The mechanical thermal control valve must be capable of protecting flushing device from damage caused by 

occasional freezing temperatures by allowing warmer subterranean water to flow through the device when water 

temperatures at the installation point approach 40° Fahrenheit.  

4.6 OEM Installed De-chlorination System (Required) 

4.6.1 A tablet feed Dechlorination System shall be designed to accommodate 2 5/8th inch sodium sulfite or ascorbic 

acid tablets and it shall be installed inside of the device upon delivery. 

4.6.2 A portion of the water being flushed shall be directed through the tablet feeder in the creation of a concentrated 

solution of the dechlorinating agent.  

4.6.3 The directly treated, concentrated solution shall be introduced to the non-directly treated discharge on the 

device’s splash plate resulting in a homogenous mixture effectively treating the entire discharge.  

4.7 Execution 

4.7.1 Prior to the installation, the drainage patterns for the intended installation location shall be shall be viewed to 

ensure that any discharged water will not create hazardous conditions for pedestrian or vehicular traffic. The 

selected location’s drainage pattern shall also permit discharged water to flow away from the automatic flushing 

device or be absorbed by the surrounding soil as prevent pooling.  

4.7.2 Remove debris that might create uneven pressure on the device from the bottom of the hole. Compact the 

bottom of the hole to minimize settling after installation.  

4.7.3 Install a four inch (4") lift of non-compacted sand or similar bedding material into the bottom of the hole.  

4.7.4 Backfill the hole around the automatic flushing valve with clean fill, #57 stone and/or a combination of other 

appropriate materials.  

4.7.5 Backfilling shall be accomplished in 6" lifts. 

4.7.6 Use a level to ensure the device is level after each lift. 

4.7.7 Ensure the lid is level.  



Page 5 of 5 

 

 

 

4.7.8 The automatic flushing valve shall be disinfected in accordance with ADH and AWWA standards.  

6. INSTALLATION DRAWING  

 

NOTE: Meter sold separately. 
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PACT Project No: 279  Engineers Project No: 1018620.000 

PACT One, LLC 
P.O. BOX 74 
RINGOES, NJ 08551 

Date: November 30, 2023 

Engineer: Barry Isett & Associates, Inc. 
Attn: Mr. Charles L. Myers, P.E. 
Hayden Tower at The Markle Building 
8 West Broad Street, Suite 1100 
Hazleton, PA 18201 

Project: 2022 SR 940 WATER MAIN REPLACEMENT PROJECT - CONTRACT #2 
HAZLETON CITY AUTHORITY – WATER DEPARTMENT 

Submittal No: 1018620-008 

Item:  SITE WATER DISTRIBUTION PIPING - AUTOMATIC GROUND TYPE FLUSHING ASSEMBLY 
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For more information about us or to view our full line of water products, please visit www.muellerwp.com or call Hydro-Guard customer service at: 1.800.423.1323. 

Mueller refers to one or more of Mueller Water Products, Inc. (MWP), a Delaware corporation, and its subsidiaries. MWP and each of its subsidiaries are legally separate and 

independent entities when providing products and services. MWP does not provide products or services to third parties. MWP and each of its subsidiaries are liable only for their 

own acts and omissions and not those of each other. Mueller brands include Mueller®, Echologics®, Hydro Gate®, Hydro-Guard®, HYMAX®, i2O®, Jones®, Krausz®, Mi.Net®, 

Milliken®, Pratt®, Pratt Industrial®, Singer®, and U.S. Pipe Valve & Hydrant. Please see muellerwp.com/brands to learn more. 

© 2021 Mueller Water Products, Inc. All Rights Reserved. The trademarks, logos and service marks displayed in this document are the property of Mueller, or other third parties. 

Products marked with a section symbol (§) are subject to patents or patent applications. For details, visit www.mwppat.com. These products are intended for use in potable water 

applications. Please contact your Mueller Sales or Customer Service Representative concerning any other application(s). 
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HYDRO-GUARD® 300 SERIES COLD CLIMATE 

INGROUND PROGRAMMING 

DIRECTED DISCHARGE DEVICE CONSTRUCTION - AUTOMATIC WATER DISTRIBUTION FLUSHING 

EQUIPMENT 

1. GENERAL DESCRIPTION 

1.1 The equipment furnished under this Section shall be automatic water distribution flushing equipment designed to be 

permanently or semi-permanently installed on water distribution lines in moderate to severe cold climates. 

1.2 The primary purpose of this equipment shall be to automatically flush the desired amounts of water from water distribution 

systems for the purpose of improving and/or maintaining water quality.  

2. PERFORMANCE 

2.1 This equipment shall be installed completely below grade and protected above grade by an at-grade cast or composite 

twenty-two and ¾-inch (22 ¾-inch) lid. 

2.2 The equipment shall be connected to a water distribution line as required by the plans or standard installation detail. The 

self-contained device is designed for automatic flushing of the water distribution line through the opening of a control valve 

that is an integral part of the device. 

2.3 This equipment shall be capable of being programmed to activate up to 24 times daily on the days desired in one (1) 

minute to six (6) hours increments (on a continually rotating 7-day cycle or on an interval between every 1 to 30 days). 

2.4 All programming shall be accomplished by means of an integrated programmer powered by a single 9-volt Alkaline battery 

with the ability to install a secondary 9-volt Alkaline battery for redundancy and extended life or by a Bluetooth equipped 

smart phone. 

2.5 The Bluetooth controlled programmer must be capable of receiving management data transmissions from up to 25 feet, 

line of sight. 

2.5.1 The Bluetooth controller must be capable of being programmed up to 24 times per day and offer flush durations 

of one minute to 24 hours per event.  

2.5.2 The Bluetooth controller must be capable of providing up to 5,000 separate on/off functions over the life of a 

single 9-volt Alkaline battery.  

Suggested Specifications 

https://www.muellerwp.com/
https://muellerwp.com/brands
https://www.mwppat.com/
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2.5.3 The Bluetooth controller must be capable of being programmed by a standard Android or iOS smart phone and 

the K-Rain and password protected App.  

3. ACCEPTABLE MANUFACTURERS 

3.1 Automatic water distribution flushing equipment to be supplied under this specification shall be Hydro-Guard® as 

manufactured by Mueller. 

3.2 The automatic water distribution flushing system is comprised of the self-contained automatic flushing device with a 

sampling quick connect, freeze protection and an optional dechlorination system. 

4. AUTOMATIC FLUSHING DEVICE 

4.1 Integral Piping and Control Valve – The piping and control valve components shall include the following: 

4.1.1 Device must be certified by Underwriters Laboratories (UL) as meeting or exceeding the criteria of NSF-372.  

4.1.2 The device’s internal control valve shall be capable of being activated by a single 9-volt Alkaline battery 

controlled programming interface that is managed by a Bluetooth controller. 

4.1.3 The control valve shall be a globe valve type design capable of passing sand and other debris up to 5/8" in 

diameter without obstructing the valve’s throat.  

4.1.4 The device’s standard internal piping shall be constructed of low lead brass piping and flexible tubing that shall 

allow the internals of the device to be raised and lowered within a protective ground sleeve. The internals of the 

device must be mounted on a steel plate that is protected from corrosion by a Rilsan Nylon coating or 

comparable coating.  

4.1.5 The device’s internal piping and control valve shall have an operational rating of 200 psi. 

4.1.6 The control valve shall be constructed of a non-corrosive glass-reinforced nylon, or equal, and shall be fitted with 

stainless steel hardware. The valve shall be of the type that can be easily rebuilt. 

4.1.7 The valve shall include a single piece EPDM diaphragm. 

4.1.8 The valve must be actuated by a 9-volt latching solenoid. Solenoid must be pressure rated between 0 - 10 bar (0 

to 145.037738 psi). Wetted parts must be stainless steel 400 or Polyamide. Leads must be 0.32 mm2 x 80 cm2. 

4.1.9 The device shall feature an industry standard and approved, testable, double check valve for backflow prevention. The 

backflow prevention device must be constructed of low lead brass and a removable composite check valve body.   

4.1.10 The device must provide a standard connection for a flow meter with a removable jumper bar installed for use 

where a meter is not to be installed and removable when a meter is to be utilized in the application. 

4.1.11 The device must provide a dechlorination chamber that will accommodate a minimum of eight (8) dechlorination 

tablets for the adequate dechlorination of discharged water from the device.  

4.1.12 The device must offer an optional Mechanical Thermal Control Valve. The mechanical Thermal Control Valve 

(known as TCV), shall be a cylindrical style mechanical thermal control valve capable of detecting water 

temperatures ranging between 40°F and 35°F. The device must be capable of manually activating and allowing 

water to flow through the thermal control valve. Water passing through the thermal control valve must be 

capable of activating the control valve, thus initiating a flush event that will allow for warmer subterranean 

waters to flow through the device and reduce the potential for freeze damage to the device’s piping.   
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4.1.13 The device shall be supplied with both a standard one inch (1") male NPT water supply connection and a 1-inch 

(1") NPT water discharge connection. Both connections must be clearly identified using a stainless steel tag to 

prevent installation errors.  

4.2 Housing 

4.2.1 The components shall be protected from the environment and vandalism by a below-grade twenty-one inch (21") 

diameter PVC housing and a cast lid, or an optional composite lid. The lid shall be mounted at grade on top of 

the below grade PVC housing.  

4.2.2 The self-contained device shall be supplied with a below-grade bottom-vented protective base that shall protect 

the internals of the flushing device; provide stability; and provide anti-buoyancy capabilities. 

4.2.3 The protective ground sleeve shall be constructed of Schedule 40 PVC (ASTM D2241, grade 1120) with a 

minimum diameter of 21-inches.  

4.3  System Sampling (Required) – The device must be capable of being equipped with an optional, fully functional, sampling 

system that shall draw water quality samples from a point located between the utility water service line and the one-inch 

(1") control valve of the flushing system. The sample collection point must be easily accessible from the top of the device. 

The sampling system shall include the following features:  

4.3.1 The sampling system shall be constructed of Stainless Steel or other material with equal or greater resistance to 

bacterial regrowth and be connected with low lead brass or stainless steel fittings.  

4.3.2 The sampling system shall be designed in such a way to reduce the potential for contamination of the sampling 

system by allowing access and inspection of the internal piping compartment and components without 

disassembly or depressurization of the sampling system. 

4.3.3 The sampling system shall draw water for water quality sampling from the inlet side of the one-inch (1") 

adjustable control valve nearest to the service piping of the device. This positioning is essential in order to allow 

for a sample to be an accurate representation of the utility’s water quality at the point of entry into the flushing 

device.  

4.3.4 Connection to the device’s sampling system shall be by means of a low lead or stainless steel quick connection. 

The sampling tip shall be constructed from stainless steel or low lead brass. The device’s sampling connection 

shall be housed in a secure weather-tight area to minimize contamination of the sampling connection. The 

sampling connection itself shall be provided with a protective sanitary cover.  

4.4 Electrical/Electronic System– The Electrical/Electronic System shall include the following features and capabilities:  

4.4.1 Be capable of storing instructions via an integrated programmer and capable of operating the device’s internal 

control valve. The controller shall be powered by a single 9-volt Alkaline battery with the ability to install a 

secondary 9-volt Alkaline battery for redundancy and extended life or a Bluetooth equipped smart phone 

(Android or iOS).  

4.4.2 The Bluetooth-equipped device must be powered by a single 9-volt Alkaline battery that can power up to 5,000 

on/off events over the life of the battery. 

4.4.3 The Bluetooth-equipped device must allow for up to 24 flush events daily with durations of one minute to 24 

hours.  

4.4.4 The Bluetooth controller interface shall be capable of being managed from a maximum distance of 25 feet (line 

of sight/no obstructions) by way of a standard Android or iOS smart phone. 

4.4.5 The Bluetooth controller interface module must be password protected to prevent unauthorized operation. 
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4.4.6 Offer a minimum of 24 flushing program events per day. 

4.4.7 Be leap-year compatible, automatically accounting for February 29th every four years. 

4.4.8 Incorporate LCD readout of clock and programming functions. 

4.4.9 Offer manual on and off functions. 

4.4.10 Be secured and water-resistant.  

4.4.11 Have heavy-duty power cable. 

4.4.12 Use an integrated latching solenoid to operate the control valve. 

4.5 Winterization (Optional) - As per the local ordinance the device shall offer an optional TCV freeze protection system. The 

TCV shall be constructed with a mechanical thermal control valve that will sense water temperatures and activate only 

when the water temperature is determined to be less than 40° Fahrenheit.  

4.5.1 The mechanical thermal control valve must be a barrel style valve constructed of stainless steel and capable of 

flowing water when the water temperature ranges between 40° and 35° Fahrenheit.  

4.5.2 The mechanical thermal control valve must be capable of protecting flushing device from damage caused by 

occasional freezing temperatures by allowing warmer subterranean water to flow through the device when water 

temperatures at the installation point approach 40° Fahrenheit.  

4.6 OEM Installed De-chlorination System (Required) 

4.6.1 A tablet feed Dechlorination System shall be designed to accommodate 2 5/8th inch sodium sulfite or ascorbic 

acid tablets and it shall be installed inside of the device upon delivery. 

4.6.2 A portion of the water being flushed shall be directed through the tablet feeder in the creation of a concentrated 

solution of the dechlorinating agent.  

4.6.3 The directly treated, concentrated solution shall be introduced to the non-directly treated discharge on the 

device’s splash plate resulting in a homogenous mixture effectively treating the entire discharge.  

4.7 Execution 

4.7.1 Prior to the installation, the drainage patterns for the intended installation location shall be shall be viewed to 

ensure that any discharged water will not create hazardous conditions for pedestrian or vehicular traffic. The 

selected location’s drainage pattern shall also permit discharged water to flow away from the automatic flushing 

device or be absorbed by the surrounding soil as prevent pooling.  

4.7.2 Remove debris that might create uneven pressure on the device from the bottom of the hole. Compact the 

bottom of the hole to minimize settling after installation.  

4.7.3 Install a four inch (4") lift of non-compacted sand or similar bedding material into the bottom of the hole.  

4.7.4 Backfill the hole around the automatic flushing valve with clean fill, #57 stone and/or a combination of other 

appropriate materials.  

4.7.5 Backfilling shall be accomplished in 6" lifts. 

4.7.6 Use a level to ensure the device is level after each lift. 

4.7.7 Ensure the lid is level.  
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4.7.8 The automatic flushing valve shall be disinfected in accordance with ADH and AWWA standards.  

6. INSTALLATION DRAWING  

 

NOTE: Meter sold separately. 
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CALL OR VISIT OUR WEBSITE TO LEARN MORE
2151 South 54th Street, West Allis, WI 53219 

office 414.764.6733  •  fax 414.764.1494  •  adaptorinc.com  •                American Made

CALL OR VISIT OUR WEBSITE TO LEARN MORE
2151 South 54th Street, West Allis, WI 53219 

office 414.764.6733  •  fax 414.764.1494  •  adaptorinc.com  •                American Made



* For proper sizing, please visit our website.
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CS102 
 

Butyl Rubber Sealant For All Precast Structures; 
Meets Specs.

 

 
 

1 
P.O. Box 176, New Carlisle OH, 45344  •  937.845.8776 or 800.332.7325 

FAX 937-845-3587   •  www.conseal.com 
 

 
APPLICATIONS 
 
For self-sealing joints in: Manholes, Concrete Vaults, Septic Tanks, Concrete Pipe, 
Box Culverts, Utility Vaults, Burial Vaults, and Vertical Panel Structures. 
 
 
SEALING PROPERTIES 
 
• Provides permanently flexible watertight joints. 
• Low to high temperature workability: 30°F to 120°F (-1°C to 48°C) 
• Rugged service temperature: -30°F to +200°F (-34°C to +93°C) 
• Excellent chemical and mechanical adhesion to clean, dry surfaces. 
• Sealed Joints will not shrink, harden or oxide upon aging. 
• No priming normally necessary. When confronted with difficult installation    
   conditions, such as wet concrete or temperatures below 40°F (4°C), priming   
   the concrete will improve the bonding action. Consult Concrete Sealants for the   
   proper primer to meet your application. 
 
 
HYDROSTATIC STRENGTH 
 
ConSeal CS-102 meets the hydrostatic performance requirement as set forth  
In ASTM C-990 section 10.1 (Performance requirement: 10psi for 10 minutes  
in straight alignment – in plant, quality control test for joint materials.) 
 
 
SPECIFICATIONS 
 
ConSeal CS-102 meets or exceeds the requirements of Federal   
Specification SS-S-210 (210-A), AASHTO M-198B, and ASTM C-990-91. 
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PHYSICAL PROPERTIES 
 Spec Required* CS 102 
Hydrocarbon blend content % by 
weight 

ASTM D4 (mod.) 50% min. 51% 

Inert mineral filler % by weight AASHTO T111 30% min. 35% 
Volatile Matter % by weight ASTM D6 2% max. 1.2 
Specific Gravity, 77°F ASTM D71 1.15-1.50 1.25 
Ductility, 77°F ASTM D113 5.0 min. 10 
Penetration, cone 77°F, 150 gm. 5 
sec. 

ASTM D217 50-100 55-60 

Penetration, cone 32°F, 150 gm. 5 
sec. 

ASTM D217 40 mm 40-65 

Flash Point, C.O.C., °F ASTM D92 350°F min. 450°F 
Fire point, C.O.C., °F ASTM D92 375°F min. 475°F 

 
 
IMMERSION TESTING 
• 30-Day Immersion Testing: No visible deterioration when tested in 5% Caustic   
  Potash, 5% Hydrochloric Acid, 5% Sulfuric Acid, and 5% saturated Hydrogen   
  Sulfide. * 
 
• One Year Immersion Testing: No visible deterioration when tested in 5%   
  Formaldehyde, 5% Formic Acid, 5% Sulfuric Acid, 5% Hydrochloric Acid, 5%   
  Sodium Hydroxide, 5% Hydrogen Sulfide and 5% Potassium Hydroxide. 
 
• Requirements of ASTM C-990 Standard Specification for Joints for Concrete   
  Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants. 
 
LIMITED WARRANTY 
This information is presented in good faith, but we cannot anticipate all conditions under which this information and our products, 
or the products of other manufacturers in combination with our products, may be used. We accept no responsibility for results 
obtained by the application of this information or the safety and suitability of our products, either alone or in combination with 
other products. Users are advised to make their own tests to determine the safety and suitability of each such product or product 
combinations for their own purposes. It is the user’s responsibility to satisfy himself as to the suitability and completeness of such 
information for this own particular use. We sell this product without warranty, and buyers and users assume all responsibility and 
liability for loss or damage arising from the handling and use of this product, whether used alone or in combination with other 
products. 
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ConSeal   CS-55
Water Based 
Acrylic Coating 

Water Based Damp Proof Coating 

for All Concrete Structures 
 
 
Applications 

For use on most concrete structures. 
 
Sealing Properties 
• Fast drying concrete damp-proof coating. 
• Can be applied effectively with a brush, paint roller or sprayer. 
• Soap and water clean up. 
• Environmentally responsible. 
• Suitable for indoor application without specialized paint areas. 
• Nearly three times the coverage of typical tar or asphalt based products  

(300 - 350 sq. ft. per gallon). 
• Smooth, hard, polymer film that protects against water intrusion. 
• Wide range of standard colors. 
• Custom colors available upon request. 
• Recycled Content, % by weight: 

o Post Industrial: 17% 
 
Specifications 
ConSeal CS-55 complies with E.P.A. regulation 40CFR261.4 for solid waste management. CS-55 is made with 
environmentally safe ingredients; disposal of containers does not present environmental problems. 
 
Immersion Testing 
One Year Immersion Testing: No visible deterioration when tested in 5% Caustic Potash, 5% Hydrochloric Acid, 5% 
Sulfuric Acid, and 5% Hydrogen Sulfide. 
_________________________________________________________________________________________ 
Technical Data 
Heavy Metals Testing  
Parameter EPA Limit CS-55 
Arsenic 5ppm BDL 
Barium 100ppm 1.12ppm 
Cadmium 1ppm BDL 
Chromium 5ppm BDL 
Lead 5ppm BDL 
Mercury 0.2ppm BDL 
Selenium  1ppm BDL 
Silver 5ppm BDL 
_________________________________________________________________________________________ 
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ConSeal   CS-55
Water Based  
Acrylic Coating 

Water Based Damp Proof Coating for Concrete 
 
 
 
_________________________________________________________________________________________ 

Technical Data Continued 
Scrape Adhesion Performance  
Film Millage Asphalt Coating 0.071” CS-55 0.0038” 
Force Result Result 
500g Passed with minimal damage Passed with no damage 
1000g Failed 2/3rds of coating scraped off Passed with no damage 
1500g Failed, complete film removal Passed with minimal damage 
2000g Failed, complete film removal Passed with minimal damage 
2500g Failed, complete film removal Passed with minimal damage 
_________________________________________________________________________________________ 
 
Limited Warranty 
This information is presented in good faith, but we cannot anticipate all conditions under which this information and our products, or the products of other 
manufactures in combination with our products, may be used. We accept no responsibility for results obtained by the application of this information or the 
safety and suitability of our products, either alone or in combination with other products. Users are advised to make their own tests to determine the safety and 
suitability of each such product or product combinations for their own purposes. It is the users’ responsibility to satisfy himself as to the suitability and 
completeness of such information for this own particular use. We sell this product without warranty, and buyers and users assume all responsibility and liability 
for loss or damage arising from the handling and use of this product, whether used alone or in combination with other products. 
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Part 
No.

Bolt
Dia.

Thread
N.C.

A B C Working
Load (lbs.)

Ultimate
Strength

140

220

1640

1640

3360

3500

3740

4560

700

1100

8,200

8.200

16,800

17,600

18,700

22,800

IN-025

IN-038

*IN-050

*IN-050 S

IN-063

IN-075

IN-100

IN-150

1/4”

3/8”

1/2”

1/2”

5/8”

3/4”

1”

1 1/2” 

20

16

13

13

11

10

8

Coil 

.35”

5/8”

.70”

.70”

13/16”

15/16”

1 3/16”

1 7/8”

.75”

7/8”

1”

1”

1 5/16”

1 3/8”

1 13/16”

2 1/4”

1 1/4”

1 1/2”

2 1/2”

1 3/4”

3”

3 1/4”

3 3/4”

5 1/4

EEAASSYY  TTOO  UUSSEE Pennsylvania Insert’s thermoplastic
inserts install quickly and easily� especially when used in 
conjunction with Tap�Ons� Additionally� PA Inserts are made
from a self lubricating plastic which makes threading easy� 

RREELLIIAABBLLEE They have high mechanical strength 
properties and great chemical resistance� Corrosion is not
going to compromise the effectiveness of these inserts�

DDUURRAABBLLEE Plastic inserts are fatigue resistant and 
will not be effected by vibration�

MMAANNYY  SSIIZZEESS Inserts are available in thread sizes
from �/�” to ���/�” and all sizes are stocked for quick 
shipment� 

UUSSEEFFUULL  TTIIPPSS

• Bolt must be fully threaded
into insert� 

• Use high strength bolts for
best results�

• Use Tap�Ons or Stick�Ons for
installing inserts to save drilling
holes in expensive steel forms.

*ALSO AVAILABLE IN REINFORCED GRADES FOR GREATER  TORQUE STRENGTH

TTEESSTT    RREESSUULLTTSS  &&  DDIIMMEENNSSIIOONNSS
The following tests were made using a 4000 psi mix. 

Inserts have been tested both in tension and in shear.

PA Insert Corp. Makes no warranty that the thermoplastic insert described herein is merchantable or fit for any particular purpose, and there are no warranties, express or implied, which extend
beyond the description of the thermoplastic insert set forth herein.  Please contact PA Insert for information and uses. Not recommended where temperatures exceed 185 degrees F. (this does
not apply to steam curing) The purchaser acknowledges that PA Insert Corp. has no control over the installation or use of its products. Accordingly, PA Insert cannot assume responsi-
bility for any damage to any property arising out of the improper use or installation of its products. PA Insert products are intended for use by trained, qualified, and experienced work-
ers only. Misuse or lack of supervision & inspection can result in serious injury or death. All applications should be carefully field tested, safe working loads determined based on con-
ditions, and all safety regulations followed. 

Plastic inserts are amazingly strong� easy 

to use� and very inexpensive�  Precasters

have been using them for over thirty

years during which they have built a 

reputation for durability� reliability� and

effectiveness�  Plastic inserts won’t 

corrode or leave ugly marks on concrete� 

TO ORDER CALL ������������	

or sales@pennsylvaniainsert�com

PLASTIC INSERTS
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31 E. Bridge Street 

P.O. Box 199 
Spring City, PA 19475 

better than or equal to   in-house design example GENERIC 
Voice: 610.948.4600 

Fax: 610.948.9750 
www.acmiller.com 

 

 
 
 
 
 
 
 
 
 
Whom it may concern: 
 
In order to expedite this project, we have enclosed a copy of an in-house design calculation that 
is similar to the structure you have purchased.  This is meant to represent a “better than or equal 
to” example of the vault(s) we are producing for you. If you require an exact design calculation 
for this project, please contact your sales representative. Thank you again for your business. 
 
 
 
 
Regards, 
 
A.C. Miller  Technical Services 
 

http://www.acmiller.com/�
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	2.4 All programming shall be accomplished by means of an integrated programmer powered by a single 9-volt Alkaline battery with the ability to install a secondary 9-volt Alkaline battery for redundancy and extended life or by a Bluetooth equipped smar...
	2.5 The Bluetooth controlled programmer must be capable of receiving management data transmissions from up to 25 feet, line of sight.
	2.5 The Bluetooth controlled programmer must be capable of receiving management data transmissions from up to 25 feet, line of sight.
	2.5.1 The Bluetooth controller must be capable of being programmed up to 24 times per day and offer flush durations of one minute to 24 hours per event.
	2.5.1 The Bluetooth controller must be capable of being programmed up to 24 times per day and offer flush durations of one minute to 24 hours per event.
	2.5.2 The Bluetooth controller must be capable of providing up to 5,000 separate on/off functions over the life of a single 9-volt Alkaline battery.
	2.5.2 The Bluetooth controller must be capable of providing up to 5,000 separate on/off functions over the life of a single 9-volt Alkaline battery.
	2.5.3 The Bluetooth controller must be capable of being programmed by a standard Android or iOS smart phone and the K-Rain and password protected App.
	2.5.3 The Bluetooth controller must be capable of being programmed by a standard Android or iOS smart phone and the K-Rain and password protected App.

	3. Acceptable Manufacturers
	3.1 Automatic water distribution flushing equipment to be supplied under this specification shall be Hydro-Guard® as manufactured by Mueller.
	3.1 Automatic water distribution flushing equipment to be supplied under this specification shall be Hydro-Guard® as manufactured by Mueller.
	3.2 The automatic water distribution flushing system is comprised of the self-contained automatic flushing device with a sampling quick connect, freeze protection and an optional dechlorination system.
	3.2 The automatic water distribution flushing system is comprised of the self-contained automatic flushing device with a sampling quick connect, freeze protection and an optional dechlorination system.
	4. Automatic Flushing Device
	4.1 Integral Piping and Control Valve – The piping and control valve components shall include the following:
	4.1.1 Device must be certified by Underwriters Laboratories (UL) as meeting or exceeding the criteria of NSF-372.
	4.1.2 The device’s internal control valve shall be capable of being activated by a single 9-volt Alkaline battery controlled programming interface that is managed by a Bluetooth controller.
	4.1.2 The device’s internal control valve shall be capable of being activated by a single 9-volt Alkaline battery controlled programming interface that is managed by a Bluetooth controller.
	4.1.3 The control valve shall be a globe valve type design capable of passing sand and other debris up to 5/8" in diameter without obstructing the valve’s throat.
	4.1.3 The control valve shall be a globe valve type design capable of passing sand and other debris up to 5/8" in diameter without obstructing the valve’s throat.
	4.1.4 The device’s standard internal piping shall be constructed of low lead brass piping and flexible tubing that shall allow the internals of the device to be raised and lowered within a protective ground sleeve. The internals of the device must be ...
	4.1.4 The device’s standard internal piping shall be constructed of low lead brass piping and flexible tubing that shall allow the internals of the device to be raised and lowered within a protective ground sleeve. The internals of the device must be ...
	4.1.5 The device’s internal piping and control valve shall have an operational rating of 200 psi.
	4.1.6 The control valve shall be constructed of a non-corrosive glass-reinforced nylon, or equal, and shall be fitted with stainless steel hardware. The valve shall be of the type that can be easily rebuilt.
	4.1.6 The control valve shall be constructed of a non-corrosive glass-reinforced nylon, or equal, and shall be fitted with stainless steel hardware. The valve shall be of the type that can be easily rebuilt.
	4.1.7 The valve shall include a single piece EPDM diaphragm.
	4.1.8 The valve must be actuated by a 9-volt latching solenoid. Solenoid must be pressure rated between 0 - 10 bar (0 to 145.037738 psi). Wetted parts must be stainless steel 400 or Polyamide. Leads must be 0.32 mm2 x 80 cm2.
	4.1.8 The valve must be actuated by a 9-volt latching solenoid. Solenoid must be pressure rated between 0 - 10 bar (0 to 145.037738 psi). Wetted parts must be stainless steel 400 or Polyamide. Leads must be 0.32 mm2 x 80 cm2.
	4.1.9 The device shall feature an industry standard and approved, testable, double check valve for backflow prevention. The backflow prevention device must be constructed of low lead brass and a removable composite check valve body.
	4.1.9 The device shall feature an industry standard and approved, testable, double check valve for backflow prevention. The backflow prevention device must be constructed of low lead brass and a removable composite check valve body.
	4.1.10 The device must provide a standard connection for a flow meter with a removable jumper bar installed for use where a meter is not to be installed and removable when a meter is to be utilized in the application.
	4.1.10 The device must provide a standard connection for a flow meter with a removable jumper bar installed for use where a meter is not to be installed and removable when a meter is to be utilized in the application.
	4.1.11 The device must provide a dechlorination chamber that will accommodate a minimum of eight (8) dechlorination tablets for the adequate dechlorination of discharged water from the device.
	4.1.11 The device must provide a dechlorination chamber that will accommodate a minimum of eight (8) dechlorination tablets for the adequate dechlorination of discharged water from the device.
	4.1.12 The device must offer an optional Mechanical Thermal Control Valve. The mechanical Thermal Control Valve (known as TCV), shall be a cylindrical style mechanical thermal control valve capable of detecting water temperatures ranging between 40 F ...
	4.1.12 The device must offer an optional Mechanical Thermal Control Valve. The mechanical Thermal Control Valve (known as TCV), shall be a cylindrical style mechanical thermal control valve capable of detecting water temperatures ranging between 40 F ...
	4.1.13 The device shall be supplied with both a standard one inch (1") male NPT water supply connection and a 1-inch (1") NPT water discharge connection. Both connections must be clearly identified using a stainless steel tag to prevent installation e...
	4.1.13 The device shall be supplied with both a standard one inch (1") male NPT water supply connection and a 1-inch (1") NPT water discharge connection. Both connections must be clearly identified using a stainless steel tag to prevent installation e...
	4.2 Housing
	4.2.1 The components shall be protected from the environment and vandalism by a below-grade twenty-one inch (21") diameter PVC housing and a cast lid, or an optional composite lid. The lid shall be mounted at grade on top of the below grade PVC housing.
	4.2.1 The components shall be protected from the environment and vandalism by a below-grade twenty-one inch (21") diameter PVC housing and a cast lid, or an optional composite lid. The lid shall be mounted at grade on top of the below grade PVC housing.
	4.2.2 The self-contained device shall be supplied with a below-grade bottom-vented protective base that shall protect the internals of the flushing device; provide stability; and provide anti-buoyancy capabilities.
	4.2.2 The self-contained device shall be supplied with a below-grade bottom-vented protective base that shall protect the internals of the flushing device; provide stability; and provide anti-buoyancy capabilities.
	4.2.3 The protective ground sleeve shall be constructed of Schedule 40 PVC (ASTM D2241, grade 1120) with a minimum diameter of 21-inches.
	4.2.3 The protective ground sleeve shall be constructed of Schedule 40 PVC (ASTM D2241, grade 1120) with a minimum diameter of 21-inches.
	4.3  System Sampling (Required) – The device must be capable of being equipped with an optional, fully functional, sampling system that shall draw water quality samples from a point located between the utility water service line and the one-inch (1") ...
	4.3  System Sampling (Required) – The device must be capable of being equipped with an optional, fully functional, sampling system that shall draw water quality samples from a point located between the utility water service line and the one-inch (1") ...
	4.3.1 The sampling system shall be constructed of Stainless Steel or other material with equal or greater resistance to bacterial regrowth and be connected with low lead brass or stainless steel fittings.
	4.3.1 The sampling system shall be constructed of Stainless Steel or other material with equal or greater resistance to bacterial regrowth and be connected with low lead brass or stainless steel fittings.
	4.3.2 The sampling system shall be designed in such a way to reduce the potential for contamination of the sampling system by allowing access and inspection of the internal piping compartment and components without disassembly or depressurization of t...
	4.3.2 The sampling system shall be designed in such a way to reduce the potential for contamination of the sampling system by allowing access and inspection of the internal piping compartment and components without disassembly or depressurization of t...
	4.3.3 The sampling system shall draw water for water quality sampling from the inlet side of the one-inch (1") adjustable control valve nearest to the service piping of the device. This positioning is essential in order to allow for a sample to be an ...
	4.3.3 The sampling system shall draw water for water quality sampling from the inlet side of the one-inch (1") adjustable control valve nearest to the service piping of the device. This positioning is essential in order to allow for a sample to be an ...
	4.3.4 Connection to the device’s sampling system shall be by means of a low lead or stainless steel quick connection. The sampling tip shall be constructed from stainless steel or low lead brass. The device’s sampling connection shall be housed in a s...
	4.3.4 Connection to the device’s sampling system shall be by means of a low lead or stainless steel quick connection. The sampling tip shall be constructed from stainless steel or low lead brass. The device’s sampling connection shall be housed in a s...
	4.4 Electrical/Electronic System– The Electrical/Electronic System shall include the following features and capabilities:
	4.4.1 Be capable of storing instructions via an integrated programmer and capable of operating the device’s internal control valve. The controller shall be powered by a single 9-volt Alkaline battery with the ability to install a secondary 9-volt Alka...
	4.4.1 Be capable of storing instructions via an integrated programmer and capable of operating the device’s internal control valve. The controller shall be powered by a single 9-volt Alkaline battery with the ability to install a secondary 9-volt Alka...
	4.4.2 The Bluetooth-equipped device must be powered by a single 9-volt Alkaline battery that can power up to 5,000 on/off events over the life of the battery.
	4.4.2 The Bluetooth-equipped device must be powered by a single 9-volt Alkaline battery that can power up to 5,000 on/off events over the life of the battery.
	4.4.3 The Bluetooth-equipped device must allow for up to 24 flush events daily with durations of one minute to 24 hours.
	4.4.3 The Bluetooth-equipped device must allow for up to 24 flush events daily with durations of one minute to 24 hours.
	4.4.4 The Bluetooth controller interface shall be capable of being managed from a maximum distance of 25 feet (line of sight/no obstructions) by way of a standard Android or iOS smart phone.
	4.4.4 The Bluetooth controller interface shall be capable of being managed from a maximum distance of 25 feet (line of sight/no obstructions) by way of a standard Android or iOS smart phone.
	4.4.5 The Bluetooth controller interface module must be password protected to prevent unauthorized operation.
	4.4.6 Offer a minimum of 24 flushing program events per day.
	4.4.7 Be leap-year compatible, automatically accounting for February 29th every four years.
	4.4.8 Incorporate LCD readout of clock and programming functions.
	4.4.9 Offer manual on and off functions.
	4.4.10 Be secured and water-resistant.
	4.4.11 Have heavy-duty power cable.
	4.4.12 Use an integrated latching solenoid to operate the control valve.
	4.5 Winterization (Optional) - As per the local ordinance the device shall offer an optional TCV freeze protection system. The TCV shall be constructed with a mechanical thermal control valve that will sense water temperatures and activate only when t...
	4.5 Winterization (Optional) - As per the local ordinance the device shall offer an optional TCV freeze protection system. The TCV shall be constructed with a mechanical thermal control valve that will sense water temperatures and activate only when t...
	4.5.1 The mechanical thermal control valve must be a barrel style valve constructed of stainless steel and capable of flowing water when the water temperature ranges between 40  and 35  Fahrenheit.
	4.5.1 The mechanical thermal control valve must be a barrel style valve constructed of stainless steel and capable of flowing water when the water temperature ranges between 40  and 35  Fahrenheit.
	4.5.2 The mechanical thermal control valve must be capable of protecting flushing device from damage caused by occasional freezing temperatures by allowing warmer subterranean water to flow through the device when water temperatures at the installatio...
	4.5.2 The mechanical thermal control valve must be capable of protecting flushing device from damage caused by occasional freezing temperatures by allowing warmer subterranean water to flow through the device when water temperatures at the installatio...
	4.6 OEM Installed De-chlorination System (Required)
	4.6.1 A tablet feed Dechlorination System shall be designed to accommodate 2 5/8th inch sodium sulfite or ascorbic acid tablets and it shall be installed inside of the device upon delivery.
	4.6.1 A tablet feed Dechlorination System shall be designed to accommodate 2 5/8th inch sodium sulfite or ascorbic acid tablets and it shall be installed inside of the device upon delivery.
	4.6.2 A portion of the water being flushed shall be directed through the tablet feeder in the creation of a concentrated solution of the dechlorinating agent.
	4.6.2 A portion of the water being flushed shall be directed through the tablet feeder in the creation of a concentrated solution of the dechlorinating agent.
	4.6.3 The directly treated, concentrated solution shall be introduced to the non-directly treated discharge on the device’s splash plate resulting in a homogenous mixture effectively treating the entire discharge.
	4.6.3 The directly treated, concentrated solution shall be introduced to the non-directly treated discharge on the device’s splash plate resulting in a homogenous mixture effectively treating the entire discharge.
	4.7 Execution
	4.7.1 Prior to the installation, the drainage patterns for the intended installation location shall be shall be viewed to ensure that any discharged water will not create hazardous conditions for pedestrian or vehicular traffic. The selected location’...
	4.7.1 Prior to the installation, the drainage patterns for the intended installation location shall be shall be viewed to ensure that any discharged water will not create hazardous conditions for pedestrian or vehicular traffic. The selected location’...
	4.7.2 Remove debris that might create uneven pressure on the device from the bottom of the hole. Compact the bottom of the hole to minimize settling after installation.
	4.7.2 Remove debris that might create uneven pressure on the device from the bottom of the hole. Compact the bottom of the hole to minimize settling after installation.
	4.7.3 Install a four inch (4") lift of non-compacted sand or similar bedding material into the bottom of the hole.
	4.7.4 Backfill the hole around the automatic flushing valve with clean fill, #57 stone and/or a combination of other appropriate materials.
	4.7.4 Backfill the hole around the automatic flushing valve with clean fill, #57 stone and/or a combination of other appropriate materials.
	4.7.5 Backfilling shall be accomplished in 6" lifts.
	4.7.6 Use a level to ensure the device is level after each lift.
	4.7.7 Ensure the lid is level.
	4.7.8 The automatic flushing valve shall be disinfected in accordance with ADH and AWWA standards.

	6. Installation Drawing
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	Directed Discharge Device Construction - Automatic Water Distribution Flushing Equipment
	1. General Description
	1.1 The equipment furnished under this Section shall be automatic water distribution flushing equipment designed to be permanently or semi-permanently installed on water distribution lines in moderate to severe cold climates.
	1.1 The equipment furnished under this Section shall be automatic water distribution flushing equipment designed to be permanently or semi-permanently installed on water distribution lines in moderate to severe cold climates.
	1.2 The primary purpose of this equipment shall be to automatically flush the desired amounts of water from water distribution systems for the purpose of improving and/or maintaining water quality.
	1.2 The primary purpose of this equipment shall be to automatically flush the desired amounts of water from water distribution systems for the purpose of improving and/or maintaining water quality.

	2. PERFORMANCE
	2.1 This equipment shall be installed completely below grade and protected above grade by an at-grade cast or composite twenty-two and ¾-inch (22 ¾-inch) lid.
	2.1 This equipment shall be installed completely below grade and protected above grade by an at-grade cast or composite twenty-two and ¾-inch (22 ¾-inch) lid.
	2.2 The equipment shall be connected to a water distribution line as required by the plans or standard installation detail. The self-contained device is designed for automatic flushing of the water distribution line through the opening of a control va...
	2.2 The equipment shall be connected to a water distribution line as required by the plans or standard installation detail. The self-contained device is designed for automatic flushing of the water distribution line through the opening of a control va...
	2.3 This equipment shall be capable of being programmed to activate up to 24 times daily on the days desired in one (1) minute to six (6) hours increments (on a continually rotating 7-day cycle or on an interval between every 1 to 30 days).
	2.3 This equipment shall be capable of being programmed to activate up to 24 times daily on the days desired in one (1) minute to six (6) hours increments (on a continually rotating 7-day cycle or on an interval between every 1 to 30 days).
	2.4 All programming shall be accomplished by means of an integrated programmer powered by a single 9-volt Alkaline battery with the ability to install a secondary 9-volt Alkaline battery for redundancy and extended life or by a Bluetooth equipped smar...
	2.4 All programming shall be accomplished by means of an integrated programmer powered by a single 9-volt Alkaline battery with the ability to install a secondary 9-volt Alkaline battery for redundancy and extended life or by a Bluetooth equipped smar...
	2.5 The Bluetooth controlled programmer must be capable of receiving management data transmissions from up to 25 feet, line of sight.
	2.5 The Bluetooth controlled programmer must be capable of receiving management data transmissions from up to 25 feet, line of sight.
	2.5.1 The Bluetooth controller must be capable of being programmed up to 24 times per day and offer flush durations of one minute to 24 hours per event.
	2.5.1 The Bluetooth controller must be capable of being programmed up to 24 times per day and offer flush durations of one minute to 24 hours per event.
	2.5.2 The Bluetooth controller must be capable of providing up to 5,000 separate on/off functions over the life of a single 9-volt Alkaline battery.
	2.5.2 The Bluetooth controller must be capable of providing up to 5,000 separate on/off functions over the life of a single 9-volt Alkaline battery.
	2.5.3 The Bluetooth controller must be capable of being programmed by a standard Android or iOS smart phone and the K-Rain and password protected App.
	2.5.3 The Bluetooth controller must be capable of being programmed by a standard Android or iOS smart phone and the K-Rain and password protected App.

	3. Acceptable Manufacturers
	3.1 Automatic water distribution flushing equipment to be supplied under this specification shall be Hydro-Guard® as manufactured by Mueller.
	3.1 Automatic water distribution flushing equipment to be supplied under this specification shall be Hydro-Guard® as manufactured by Mueller.
	3.2 The automatic water distribution flushing system is comprised of the self-contained automatic flushing device with a sampling quick connect, freeze protection and an optional dechlorination system.
	3.2 The automatic water distribution flushing system is comprised of the self-contained automatic flushing device with a sampling quick connect, freeze protection and an optional dechlorination system.
	4. Automatic Flushing Device
	4.1 Integral Piping and Control Valve – The piping and control valve components shall include the following:
	4.1.1 Device must be certified by Underwriters Laboratories (UL) as meeting or exceeding the criteria of NSF-372.
	4.1.2 The device’s internal control valve shall be capable of being activated by a single 9-volt Alkaline battery controlled programming interface that is managed by a Bluetooth controller.
	4.1.2 The device’s internal control valve shall be capable of being activated by a single 9-volt Alkaline battery controlled programming interface that is managed by a Bluetooth controller.
	4.1.3 The control valve shall be a globe valve type design capable of passing sand and other debris up to 5/8" in diameter without obstructing the valve’s throat.
	4.1.3 The control valve shall be a globe valve type design capable of passing sand and other debris up to 5/8" in diameter without obstructing the valve’s throat.
	4.1.4 The device’s standard internal piping shall be constructed of low lead brass piping and flexible tubing that shall allow the internals of the device to be raised and lowered within a protective ground sleeve. The internals of the device must be ...
	4.1.4 The device’s standard internal piping shall be constructed of low lead brass piping and flexible tubing that shall allow the internals of the device to be raised and lowered within a protective ground sleeve. The internals of the device must be ...
	4.1.5 The device’s internal piping and control valve shall have an operational rating of 200 psi.
	4.1.6 The control valve shall be constructed of a non-corrosive glass-reinforced nylon, or equal, and shall be fitted with stainless steel hardware. The valve shall be of the type that can be easily rebuilt.
	4.1.6 The control valve shall be constructed of a non-corrosive glass-reinforced nylon, or equal, and shall be fitted with stainless steel hardware. The valve shall be of the type that can be easily rebuilt.
	4.1.7 The valve shall include a single piece EPDM diaphragm.
	4.1.8 The valve must be actuated by a 9-volt latching solenoid. Solenoid must be pressure rated between 0 - 10 bar (0 to 145.037738 psi). Wetted parts must be stainless steel 400 or Polyamide. Leads must be 0.32 mm2 x 80 cm2.
	4.1.8 The valve must be actuated by a 9-volt latching solenoid. Solenoid must be pressure rated between 0 - 10 bar (0 to 145.037738 psi). Wetted parts must be stainless steel 400 or Polyamide. Leads must be 0.32 mm2 x 80 cm2.
	4.1.9 The device shall feature an industry standard and approved, testable, double check valve for backflow prevention. The backflow prevention device must be constructed of low lead brass and a removable composite check valve body.
	4.1.9 The device shall feature an industry standard and approved, testable, double check valve for backflow prevention. The backflow prevention device must be constructed of low lead brass and a removable composite check valve body.
	4.1.10 The device must provide a standard connection for a flow meter with a removable jumper bar installed for use where a meter is not to be installed and removable when a meter is to be utilized in the application.
	4.1.10 The device must provide a standard connection for a flow meter with a removable jumper bar installed for use where a meter is not to be installed and removable when a meter is to be utilized in the application.
	4.1.11 The device must provide a dechlorination chamber that will accommodate a minimum of eight (8) dechlorination tablets for the adequate dechlorination of discharged water from the device.
	4.1.11 The device must provide a dechlorination chamber that will accommodate a minimum of eight (8) dechlorination tablets for the adequate dechlorination of discharged water from the device.
	4.1.12 The device must offer an optional Mechanical Thermal Control Valve. The mechanical Thermal Control Valve (known as TCV), shall be a cylindrical style mechanical thermal control valve capable of detecting water temperatures ranging between 40 F ...
	4.1.12 The device must offer an optional Mechanical Thermal Control Valve. The mechanical Thermal Control Valve (known as TCV), shall be a cylindrical style mechanical thermal control valve capable of detecting water temperatures ranging between 40 F ...
	4.1.13 The device shall be supplied with both a standard one inch (1") male NPT water supply connection and a 1-inch (1") NPT water discharge connection. Both connections must be clearly identified using a stainless steel tag to prevent installation e...
	4.1.13 The device shall be supplied with both a standard one inch (1") male NPT water supply connection and a 1-inch (1") NPT water discharge connection. Both connections must be clearly identified using a stainless steel tag to prevent installation e...
	4.2 Housing
	4.2.1 The components shall be protected from the environment and vandalism by a below-grade twenty-one inch (21") diameter PVC housing and a cast lid, or an optional composite lid. The lid shall be mounted at grade on top of the below grade PVC housing.
	4.2.1 The components shall be protected from the environment and vandalism by a below-grade twenty-one inch (21") diameter PVC housing and a cast lid, or an optional composite lid. The lid shall be mounted at grade on top of the below grade PVC housing.
	4.2.2 The self-contained device shall be supplied with a below-grade bottom-vented protective base that shall protect the internals of the flushing device; provide stability; and provide anti-buoyancy capabilities.
	4.2.2 The self-contained device shall be supplied with a below-grade bottom-vented protective base that shall protect the internals of the flushing device; provide stability; and provide anti-buoyancy capabilities.
	4.2.3 The protective ground sleeve shall be constructed of Schedule 40 PVC (ASTM D2241, grade 1120) with a minimum diameter of 21-inches.
	4.2.3 The protective ground sleeve shall be constructed of Schedule 40 PVC (ASTM D2241, grade 1120) with a minimum diameter of 21-inches.
	4.3  System Sampling (Required) – The device must be capable of being equipped with an optional, fully functional, sampling system that shall draw water quality samples from a point located between the utility water service line and the one-inch (1") ...
	4.3  System Sampling (Required) – The device must be capable of being equipped with an optional, fully functional, sampling system that shall draw water quality samples from a point located between the utility water service line and the one-inch (1") ...
	4.3.1 The sampling system shall be constructed of Stainless Steel or other material with equal or greater resistance to bacterial regrowth and be connected with low lead brass or stainless steel fittings.
	4.3.1 The sampling system shall be constructed of Stainless Steel or other material with equal or greater resistance to bacterial regrowth and be connected with low lead brass or stainless steel fittings.
	4.3.2 The sampling system shall be designed in such a way to reduce the potential for contamination of the sampling system by allowing access and inspection of the internal piping compartment and components without disassembly or depressurization of t...
	4.3.2 The sampling system shall be designed in such a way to reduce the potential for contamination of the sampling system by allowing access and inspection of the internal piping compartment and components without disassembly or depressurization of t...
	4.3.3 The sampling system shall draw water for water quality sampling from the inlet side of the one-inch (1") adjustable control valve nearest to the service piping of the device. This positioning is essential in order to allow for a sample to be an ...
	4.3.3 The sampling system shall draw water for water quality sampling from the inlet side of the one-inch (1") adjustable control valve nearest to the service piping of the device. This positioning is essential in order to allow for a sample to be an ...
	4.3.4 Connection to the device’s sampling system shall be by means of a low lead or stainless steel quick connection. The sampling tip shall be constructed from stainless steel or low lead brass. The device’s sampling connection shall be housed in a s...
	4.3.4 Connection to the device’s sampling system shall be by means of a low lead or stainless steel quick connection. The sampling tip shall be constructed from stainless steel or low lead brass. The device’s sampling connection shall be housed in a s...
	4.4 Electrical/Electronic System– The Electrical/Electronic System shall include the following features and capabilities:
	4.4.1 Be capable of storing instructions via an integrated programmer and capable of operating the device’s internal control valve. The controller shall be powered by a single 9-volt Alkaline battery with the ability to install a secondary 9-volt Alka...
	4.4.1 Be capable of storing instructions via an integrated programmer and capable of operating the device’s internal control valve. The controller shall be powered by a single 9-volt Alkaline battery with the ability to install a secondary 9-volt Alka...
	4.4.2 The Bluetooth-equipped device must be powered by a single 9-volt Alkaline battery that can power up to 5,000 on/off events over the life of the battery.
	4.4.2 The Bluetooth-equipped device must be powered by a single 9-volt Alkaline battery that can power up to 5,000 on/off events over the life of the battery.
	4.4.3 The Bluetooth-equipped device must allow for up to 24 flush events daily with durations of one minute to 24 hours.
	4.4.3 The Bluetooth-equipped device must allow for up to 24 flush events daily with durations of one minute to 24 hours.
	4.4.4 The Bluetooth controller interface shall be capable of being managed from a maximum distance of 25 feet (line of sight/no obstructions) by way of a standard Android or iOS smart phone.
	4.4.4 The Bluetooth controller interface shall be capable of being managed from a maximum distance of 25 feet (line of sight/no obstructions) by way of a standard Android or iOS smart phone.
	4.4.5 The Bluetooth controller interface module must be password protected to prevent unauthorized operation.
	4.4.6 Offer a minimum of 24 flushing program events per day.
	4.4.7 Be leap-year compatible, automatically accounting for February 29th every four years.
	4.4.8 Incorporate LCD readout of clock and programming functions.
	4.4.9 Offer manual on and off functions.
	4.4.10 Be secured and water-resistant.
	4.4.11 Have heavy-duty power cable.
	4.4.12 Use an integrated latching solenoid to operate the control valve.
	4.5 Winterization (Optional) - As per the local ordinance the device shall offer an optional TCV freeze protection system. The TCV shall be constructed with a mechanical thermal control valve that will sense water temperatures and activate only when t...
	4.5 Winterization (Optional) - As per the local ordinance the device shall offer an optional TCV freeze protection system. The TCV shall be constructed with a mechanical thermal control valve that will sense water temperatures and activate only when t...
	4.5.1 The mechanical thermal control valve must be a barrel style valve constructed of stainless steel and capable of flowing water when the water temperature ranges between 40  and 35  Fahrenheit.
	4.5.1 The mechanical thermal control valve must be a barrel style valve constructed of stainless steel and capable of flowing water when the water temperature ranges between 40  and 35  Fahrenheit.
	4.5.2 The mechanical thermal control valve must be capable of protecting flushing device from damage caused by occasional freezing temperatures by allowing warmer subterranean water to flow through the device when water temperatures at the installatio...
	4.5.2 The mechanical thermal control valve must be capable of protecting flushing device from damage caused by occasional freezing temperatures by allowing warmer subterranean water to flow through the device when water temperatures at the installatio...
	4.6 OEM Installed De-chlorination System (Required)
	4.6.1 A tablet feed Dechlorination System shall be designed to accommodate 2 5/8th inch sodium sulfite or ascorbic acid tablets and it shall be installed inside of the device upon delivery.
	4.6.1 A tablet feed Dechlorination System shall be designed to accommodate 2 5/8th inch sodium sulfite or ascorbic acid tablets and it shall be installed inside of the device upon delivery.
	4.6.2 A portion of the water being flushed shall be directed through the tablet feeder in the creation of a concentrated solution of the dechlorinating agent.
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